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Day 1
Lecture: Water Resources Management in Israel 
by Dr Lea Kronaveter, IWA

became apparent, , once more, that the 
crisis actually began several years prior to 
2000. It  was realized that the management 
and preservation of ecosystems is a 
long-term and  cumulative process. This 
combination of hard facts led to a sense of 
emergency and catalyzed the cabinet to 
issueissue directives based on integrated 
scientific principles in order to tackle the 
current crisis and prevent the emergence 
of yet another crisis in the future.
Israel has created a number of integrated 
tools for the management of its water 
economy in recent years, including 
implementation of realistic water pricing 
approaches, effluent quality standards and 
seawater and brackish water desalination.

TheThe following principles determined  water 
resources management in Israel: 

1. Imposition of water extraction levies on 
the extraction of water from natural 
sources 
2. Seawater desalination 
3. Efficient use of wastewater and effluents 
44. Brackish water desalination 
5. Demand management (conservation 
and pricing) 
6. Impoundment of floodwater along the 
coastal area. 

OneOne huge step was to build a national 
water carrier. Completed 25 years after 
Israel’s establishment, it consists of 130 km 
of giant pipes, open canals, tunnels, 
reservoirs and pumping stations, which 

Israel is located in a semi-arid climatic zone 
and its natural water sources are severely 
limited. Nevertheless, in the first decades 
following its establishment in 1948, Israel 
succeeded in establishing a reliable and 
technologically advanced water supply 
system which serves a variety of uses and is 
basedbased on the integrated utilization of the 
country’s water sources. The gradual 
increase in water consumption in Israel due 
to accelerated development and the rise in 
standard of living virtually forced the 
country to provide a dynamic response to 
the quantity and quality of water supply. 
DuDuring this period, the country sought to 
implement a water source management 
approach which incorporates long-term 
sustainability and economic considerations 
in relation to ecosystem services that are 
essential for human well-being. Apparently, 
however, these considerations were 
insuffiinsufficient. 
Despite Israel’s relative success in the water 
sector in the face of limiting natural  
conditions, a water crisis occurred in the 
year 2000, which has not yet been resolved. 
The  difficult drought of the winter of 
1999/2000 and the lowered water level of 
Lake Kinneret (the Sea of Galilee) during 
thisthis period awakened the concern and 
awareness of both citizens and 
government decision makers about the 
interlinked issues of water quantity  and 
quality. As groundwater levels declined 
drastically, water quality deteriorated as a 
result of both salination and pollution. As 
the the country began to confront the crisis,  it
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Israeli companies today have advanced 
desalination technology that require less 
maintenance and energy, as well as other 
technologies targeting efficient water 
resources management.

TTechnologies include portable seawater 
purification plants designed to produce 
high quality drinking water, solar-powered 
systems which produce fresh water from 
air,  available in small (home), medium and 
industrial scale, filtration systems, precision 
agriculture and data management.

AApart from quality and access, wastage of 
water is a critical issue. Israeli experience 
highlights need for large scale campaign 
which can aim to raise awareness about 
water among citizens and encourage them 
to save it, with primary focus on users in the 
agricultural sector, since over 80 per cent of 
IndiIndia’s water is consumed by irrigation. 
Water wastage occurs due to traditional 
irrigation methods which flood the field. 
Combined with the agricultural 
development programme, there is a 
tremendous opportunity for India to 
enhance the skills and capabilities of 
ffarmers in water conservation.

Israel, with its own arid to semi-arid climate, 
has suffered from drought conditions. As 
such, its lessons in agriculture are 
applicable to India. In the past, many 
companies developed drip irrigation 
systems but they produced little success for 
the farmers who need training on the 
usageusage and maintenance of the systems. 
The Centres of Excellence formed with 
Government of India are filling this 
fundamental gap. The technology is 
demonstrated in the centres and specialists 
then work with the farmers on ground 
(fields) to see if the technology is being 
ccorrectly used and maintained. This 
hand-holding is essential for farmers who 
often have little formal education and are 
unable to apply the new technology.

efficiently transfer water from the Sea of 
Galilee in Israel’s north to its highly 
populated centre and arid south.

OOver the years, the Israeli government has 
also implemented centralised water 
planning and a “water-respecting” culture 
among its people. The slogan “Don’t waste 
a drop” is known in every Israeli home.

AllAll water in Israel has been metered since 
1955 and thanks to advancements in 
metering and monitoring technology, 
Israel’s water authorities can now detect 
leaks, often before users are aware of them.

TheThe country has also treated water 
according to its intended use. Desalinated 
seawater, which is more expensive to 
produce, is directed from large coastal 
desalinations plants for domestic use and 
human consumption. In contrast, almost 
87 per cent of Israel’s wastewater is recycled 
forfor use in irrigation and for non-drinking 
purposes.

Israel has five desalination plants providing 
about 600 million cubic meters of 
desalinated water each year. Israeli 
company, IDE Technologies, pioneered the 
building of these plants and has since built 
400 plants in at least 40 countries.

PPresentation: Israeli model for water 
sector - Possibilities for India 

by Dr Lior Asaf

AA growing population, industrialisation and 
climate change challenge India’s ability to 
manage its water resources. The expected 
shortfall in supply will reach 50 per cent by 
2030. Therefore, desalination and waste 
water recycling hold immense potential as 
additional sources of supply. Israel has used 
bothboth to tackle its own water shortages. 
While desalination plants have been set up 
in some cities of India, there is potential to 
further utilise this technology. 
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preparation for housing and industry, road 
building, and the construction of over 100 
dams and reservoirs. JNF has been involved 
in developing the infrastructure of 
hundreds of rural villages, to the point that 
30% of Israel's population lives on land 
prepared by JNF. And due largely to Jewish 
NationalNational Fund's afforestation efforts, Israel 
is the only country in the world to actually 
have more trees planted at the end of the 
20th century than it had at the beginning 
of the century. 

JNF's most pressing priority is the current 
water crisis in Israel. In battling Israel's 
chronic water shortage since the 
mid-1980s, JNF has increased Israel's water 
supply by more than 5% through the 
building of dams and reservoirs.

Robust legal and regulatory frameworks 
are also needed to protect natural 
resources and the environment. For 
instance, Water ATMs (automated water 
dispensing units) were introduced in India 
to service communities in some cities 
which lacked access to quality drinking 
wawater. These machines are built and 
operated by private companies but it is 
unclear how much groundwater a 
company draws in a day. In a country with 
rapidly depleting groundwater resources, 
privatising water provision carries the risk of 
an over exploitation of resources for profit 
making.making.

With the growing global water challenges, 
the demand for Israeli water innovations 
and technologies is growing too and there 
is a general curiosity to know how a country 
which was once facing a chronic water 
shortage is now a hub to some of the 
world’s leading water solution providers 
whiwhich not only filter, treat, recycle or 
desalinate water, but also lead the world of 
water expertise by literally producing water 
from thin air.

A majority of these companies are active in 
India and it will be interesting to see how 
these companies will scale up and align 
with the Indian government’s water 
management endeavors. The necessary 
agreements on cooperation at the regional, 
national and international levels in water 
resouresources development and management 
already exist between India and Israel. 

Another lecture on afforestation and water 
management by Jewish National Fund 
revealed focus on six action areas: Ecology 
and Afforestation, Water, Community 
Development, Education, Research and 
Development, and Tourism and Recreation. 
Its major development projects have 
inincluded the reclamation of hundreds of 
thousands of acres for agriculture and 
afforestation, as well as continuing efforts 
on behalf of land preservation, site 
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Day 2
Lecture: Water quality in Israel - standards, monitoring 
and management :
by Dr. Ham Katz, IWA

Groups of substances from natural sources 
such as: micro-organisms and algae that 
are naturally found in the environment or 
chemical substances found in rock layers 
and which are naturally dissolved in the 
water;
SubstaSubstances penetrating the water from 
non natural sources such as: 
micro-organisms stemming from human 
and animal contamination; chemical 
substances used by man for industry and 
agriculture and which might contaminate 
surface water sources and penetrate 
ununderground water; byproducts of water 
decontamination and various substances 
used in the water treatment process.
The samplings are performed along the 
entire water supply network: water sources, 
treatment plants and public supply 
systems. The factors that are being tested 
change according to the links in the supply 
network. The results of the tests are 
reported to the Ministry of Health.

PParameters Tested in Drinking Water

TThe Public Health Regulations 2013 - The 
Sanitary Quality of Drinking Water and 
Drinking Water Facilities form a binding, 
professional and advanced foundation for 
the delivery of safe drinking water in Israel. 
The quality control of portable water supply 
to the public is carried out by the water 
suppliesuppliers, the different laboratories and the 
Ministry of Health, that contribute to this 
important task daily.

Supply of tap water in Israel is mainly based 
on groundwater pumping (mountain and 
coastal aquifer), surface water (Kinneret 
lake, springs and rivers) and desalinated 
seawater (Mediterranean Sea and Red Sea).

TThe Ministry of Health is responsible for 
assuring drinking water quality, so the 
public will get safe water for drinking, by 
means of sanitary engineering supervision 
of water sources, water treatment systems 
and supply systems of various water 
vendors.

StaStandards for Ensuring the Quality of 
Drinking Water
TThe standards, required for ensuring 
sanitary quality of tap water in Israel are 
constantly updated, along with 
development of research and knowledge 
on the effects of various drinking water 
components on health.
MajoMajority of standards are regulated by 
drinking water quality regulations, which 
were change throughout time in all 
countries worldwide, due to discovery of 
more accurate measurement methods and 
discovery of previously unknown impacts 
on health.
TThe water delivered to the public is tested 
by the water suppliers and when necessary, 
undergo thorough and comprehensive 
treatment to remove undesirable 
components, which may be harmful to the 
health of humans.
WWater sampling are performed according 
to regulations and relate to:

Drinking Water Sources in Israel

9th May, 2022
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Water sampling are performed according 
to regulations and relate to the following 
substances:
GGroups of substances from natural sources: 
micro-organisms and algae that are 
naturally found in the environment or 
chemical substances found in rock layers 
and which are naturally dissolved in the 
water;
SubstaSubstances penetrating the water from 
non natural sources: micro-organisms 
stemming from human and animal 
contamination and chemical substances 
used by man for industry and agriculture 
and which might contaminate surface 
water sources and penetrate underground 
wawater, as well as byproducts of water 
decontamination and various substances 
used in the water treatment process.
A water source that does not meet the 
regulations’ requirements, is disapproved 
for use as drinking water. In certain 
instances, the water will be approved for 
drinking only after they undergo proper 
treatment at treatment plants.

Water Treatment
WWater Treatment plants

TThe treatment plant must receive the 
approval of the Ministry of Health regarding 
the treatment process and the chemical 
system components used in the treatment 
process. In addition, there are standards 
stipulated by The Standards Institute that 
were initiated by the Ministry of Health 
regaregarding the construction and coating 
materials used in the water systems that 
come in contact with drinking water (Israeli 
Standard 5452) and regarding the 
chemicals used in the treatment processes 
(Israeli Standard 5438).

The quality of the water in the treatment 
plants is continuously monitored, and 
through laboratory tests performed by the 
plants’ operators and the water suppliers.

Drinking water are consumed by all the 
country’s residents - whether through food, 
beverages or tap water. The Ministry of 
Health sees great importance in the 
transparency and accessibility of the 
information on the quality of drinking 
water for the public. In the database 
“T“Tested Parameters in Drinking Water”, 
information can be found on the health 
and environmental aspects associated with 
the parameters being monitored in the 
drinking water as well as information about 
the parameters’ characteristics, the 
maximum permitted concentration and 
tthe health effects of the monitored 
parameters.

Ministry of Health publishes the results of 
the water tests that were performed in 
production plants, treatment plants and 
water supply systems.

The results are concentrated in four 
different reports, classified by the types of 
samples and their locations:
Microbial tests in production plants and 
treatment plants
Chemical tests in production plants and 
treatment plants
MicMicrobial tests in the supply system
Chemical tests in the supply system

Water Sources
Drinking water supply in Israel is based on 
the pumping of underground water, 
springs, surface water (primarily Lake 
Kinneret) and desalinated sea water.

TThere are approximately 1,000 water 
sources in Israel, most are from 
underground water.

TTo prevent morbidity and to guarantee that 
the supplied water are indeed drinkable, a 
supervision and monitoring array was 
established for microbial, chemical and 
physical tests in the water sources and the 
supply network.
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sewage treatment effluents, aimed at the
removal of residual contaminants by 
filtration and adsorption on the aquifer’s
solid skeleton, by upper soil aeration and by 
long retention time in the aquifer. 

TThe NWS system, inaugurated in 1964, 
supplies water for domestic, industrial and 
agricultural purposes. It conducts and 
integrates Jordan River surface water, 
through 
Lake Kinneret, with groundwater from the 
coastal sandstone and mountain limestone 
aaquifers, which are the major groundwater 
basins in Israel. Since 1964, AR has been
implemented for seasonal storage, as part 
of the NWS’s operation, to increase the 
yield during years of high demand and low 
rainfall. The water carried by the NWS is 
rrecharged both into the Coastal 
(sandstone) and Mountain (limestone) 
aquifers.

Water reclamation in Israel provides for 
collection, treatment, groundwater 
recharge and reuse of municipal 
wastewater. 

TThe special recharge-recovery method 
developed and practiced successfully is a 
soil aquifer treatment (SAT) which should 
be considered as an integral part of the 
municipal wastewater treatment process. 
SAT consists of controlled passage of 
effluent through the unsaturated zone and 
ththe aquifer, mainly for purification 
purposes, as well as for seasonal and 
multiannual storage. The recharge 
operation is carried out by means of 
spreading basins which are surrounding by 
adequately spaced recovery wells which 
permit separating the recharge zone from 
tthe rest of the aquifer.
The major purification processes occurring 
in the soil aquifer system are: slow-sand 
filtration, chemical precipitation, 
adsorption, ion exchange, biological 
degradation, nitrification, denitrification 
and disinfection. 

Ministry of Health representatives monitor 
the conduct of the tests (performed 
according to an annual plan scheduled 
with the water supplier and is approved by 
the Ministry of Health), and the tests’ results 
are received via a computer program. Tests 
that found a deviation from the regulations 
arare immediately reported, and the Ministry 
of Health instructs the water suppliers to 
take the necessary actions in order to 
guarantee public health.

In addition, the different treatment plants 
are equipped with continuous control and 
alert systems, so that any malfunction or 
deterioration in water quality are reported 
to the water suppliers and they are 
reported to the Ministry of Health. If 
necessary, the supply from the treatment 
plant is haplant is halted.
The Ministry’s representatives also perform 
periodical sanitary engineering supervision 
in the water sources, treatment facilities 
and the supply systems.

Lecture: Recharge and Water 
Surface Management

by Mr. Lior Netzer, IWA

Artificial recharge of groundwater aquifers 
(AR), performed through infiltration ponds 
and through recharge wells, has been 
practiced in Israel since the 1960’s as an 
important component of the integrated 
management of surface and groundwater 
ffor the following objectives:

1. Seasonal storage of excess surface water 
in the National Water Supply (NWS)
system, which carries water from the 
Jordan sources in the north to the central 
(coastal) regions.
2. Reclamation of over-exploited aquifers, 
3.3. Utilization of rainwater runoff and flash 
floods, where surface storage is 
unavailable. 
4. Soil – Aquifer Treatment (SAT) of 
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southern Israel, a method of recharging 
ground water and transporting it from the 
north to the south was needed and was 
implemented efficiently.

Lecture: Waste water treatment and 
preventing pollution in water resources 

bby Dr Amir Erez, Director, Water and 
Streams Division, Ministry of 
Environmental Protection

Stream rehabilitation and the challenge 
with sewage treatment

TheThe wastewater resulting from high density 
population cities including poultry farms 
act as a raw material for the Sewage 
Treatment Plant. The most distinguishing 
characteristic of this wastewater is its high 
organic load capacity.

TheThe Sewage Treatment Plant aims to 
reduce the effluent in the treated 
wastewater product before releasing it, 
alongwith reducing polluted agricultural 
field runoffs.

Division Goals and Vision

PProtect water resources from pollution; 
Rehabilitate streams to be natural habitats, 
with water flowing from natural sources to 
be used as leisure resorts for public welfare; 
Prevent the spill of sewage and effluent 
into streams or the environment; Treat 
sludge and reuse it in agriculture; Treat 
WasWastewater to higher quality and reuse it 
as a significant water resource in 
agriculture, while preserving the 
environment and human health.

Water Scarcity and Availability

As per the definition set by the United 
Nations, “Water Scarcity” is defined as the 
availability of water in the range of 0-1000 
m3/capita/year. While the current 
population of Israel is around 9.45 million, 

Water quality control in the recharge zone 
is virtually complete and the very high 
quality of reclaimed water obtained after 
SAT is suitable for a variety of non potable 
uses especially for unrestricted agricultural 
irrigation. During the last five years, about 
400 million cu.m of reclaimed water was 
suppliedsupplied for unrestricted irrigation to the 
south of the country.

Maintaining/increasing water supply often 
requires temporal overexploitation and 
development of new water sources.  
Various types of managed aquifer recharge 
within a national integrated water supply 
system used to achieve different water 
supply objectives in Israel were discussed. 
WellWell injections, water quality, and well 
design issues, were discussed including the 
use of sandy soils overlaying an aquifer for 
(1) soil aquifer treatment and storage of 
secondary effluents for irrigation. 
Especially, the capability of the treatment 
to bring the effluents to high-quality water; 
(2)(2) infiltration of ephemeral streams’ 
floodwater and surplus desalinated 
seawater for storage and recovery of 
drinking water.

Learnings

A holistic, centralized water management, 
designed over decades, which largely 
separated its water consumption from 
Mother Nature.

IsIsrael uses its groundwater and lakewater. 
But key to its water security are efforts such 
as drilling deep wells, massive desalination, 
reusing treated sewage for farming, finding 
and fixing leaks early, engineering crops to 
thrive in onerous conditions, discouraging 
gardening, making efficient toilets 
mandamandatory, and pricing water to 
discourage waste. 

Because of the differences in rainfall and 
water needs in northern and 
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from wastewater treatment plants.
(3) Gradual replacement of freshwater by 
reclaimed effluent for irrigation.
(4) Wastewater and sludge treatment in 
central treatment plants.
(5) Cost effective water supply.

ChallengeChallenge is to reduce the Biochemical 
Oxygen Demand (BOD) from 500 to 10.

The number of Intensive large municipal 
WWTP (>1000m3/day) have increased from 
7 in 1994 to 88 in 2020.

this translates to an overall water availability 
of  160m3/capita/year. The natural water 
refill is 1170 MCM per year, where as the 
water consumption is 2300 MCM per year.
Consequently, there is a water deficiency of 
45%.
AAgriculture acounts for the largest share of 
water consumption amounting to 1195 
MCM, i.e. around 50%. Domestic accounts 
for 844 MCM (35.5%), Industry 100 MCM 
(4.2%), Nature 37 MCM (1.5%), Diplomatic 
agreements 207 MCM (8.7%).

AmongAmong diplomatic agreements, Kingdom 
of Jordan gets 100 MCM, West Bank gets 87 
MCM, Gaza Strip gets 20 MCM.

New Water is more than 50%
Ground water accounts for 34%, Streams 
15%, Affluents 23% and Desalination for 28%.

SinSince early 1990s, agricultural sector has 
shown a huge increase in national 
consumption. The share of affluent is 
expected to reach upwards of 67% by the 
year 2050, whereas the share of brackish 
water is expected to come down to 7% from 
the present 14%.

SinSince 2018, Treated wastewater accounts 
for 86% of  Effluents used, where as Sewage 
stands at 81%. The fact to be noted is that 
about 50% of the effluent are tertiary.

OutOut of 544 million m3, , 93% is treated, out of 
which 86% is reused. With time, it is 
expected that all the big WWTP will 
produce tertiary effluent.
Afflluents are used in agriculture, industry, 
municipal gardening as well as stream 
rehabilitation, specifically Yarkon river.

KKey aspects of Water National policy

(1) Ensuring sustainable supply of water for 
agriculture; industry, public gardening and 
discharge to streams;
(2) Creating “new” water - large scale sea 
water desalination and reusing effluent 
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Enforcement, and Regulation (legislation).

InIn the recent past, most of the Israeli 
streams were polluted pertaining to various 
factors such as usage of streams as canals 
to discharge sewage and effluents, utilizing 
watermsprings for drinking water and 
agriculture, outdated technology for 
collecting and treating sewage, 
inincompatibility between the sewage 
capacity and the waste treatment plants 
and the effluent reservoirs, flow of sewage 
from the Palestinian Authority, 
contaminated agricultural runoff, Fish 
ponds output, lack of awareness to the 
importance of rivers and streams.

Today, most of the streams are much 
cleaner owing to new regulations and 
enforcement, long term monitoring and 
creating data base, reform in the water 
sewage sector (water & sewage 
cooperation's) and huge investments, 
effluents as a resource, building many 
WWWWTP s and reservoirs, pretreatments of 
sewage in industry.

There has been investment of over 5 billion 
dollars in sewage collection, treatment and 
usage in last 20 years.

                           Solar Panels

                    Reservoirs

TheThe basic needs for affluent reuse include 
good quality, supply reliability, demand, 
organizational capability, and supportive 
regulation.
The Mnistry of Environmental Protection 
has deployed a 4 pronged system of 
Inspection, Information (Intelligence), 
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Policy, Regulations and Standards

WATER LAW: WATER IS PROPERTY OF THE 
STATE
Sewage, according to the Israeli Water Law, 
is defined as a water source.
WWater price shall reflect its cost to ensure 
effective water use.

Wastewater quality for unrestricted 
irrigation (2010) 

StandaStandards for 36 parameters. The standards 
take into consideration: Environmental, 
Agricultural, Flora, Public Health & Hydro 
geological Aspects.

Wastewater quality for disposal to streams 
(2010)
RequiRequire stringed quality (more then for 
irrigation) and also a special permit.

The way to achieve the standards:

Organics, TSS, N & P - Tertiary Treatment 
(WWTP)
Pathogens - Disinfection (WWTP)
Metals - Treatment at the source
(Indust(Industrial pre treatment)
Salt Removal - Treatment at the source; 
Industrial pretreatment & sea disposal of 
the brine

TheThe total municipall sewage in Israel is 540 
MCM. 99% of the sewage is centrally 
collected, 1% is discharged to cesspools in 
rural areas; 97% is treated: 82% is reclaimed 
for use, 18% is released to the rivers or sea.

TheThe quality of treated wastewater is very 
high. The reuse of treated wastewater for 
irrigation serves two main goals:
reliable water source for agriculture even in 
drought years, protecting water resources 
and prevent stream pollution.

TheThe high reuse of effluent in Israel led to 
new innovative technologies for 
wastewater treatment.
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Israel has a total water supply of 2345 MCM 
according to various sectors in 2018. 

Out of this, agriculture accounts for 1170 
MCM (70%), Domestic and Industry 1010 
MCM (43%) among others. This means ther 
is a water supply deficiency.

 
                
             Water Supply in Israel (2020)

InIn accordance with the government 
decisions since 2001, various water 
desalination plants have been set up such 
as Ashkelon - BOT 120  MCM/Y (VID), 
Palmachim - BOO 90 MCM/Y (Via Maris), 
Hadera- BOT 127 MCM/Y (H2ID), Sorek – 
BOT 150 MCM/Y (SDL), Ashdod – 100 MCM/Y 
(TK Me(TK Mekorot Develop.)

There are various stakeholders involved in 
the complex sector of water management.

 
Stakeholders involved in the water sector 
include Water Production, regional 
transport, local supply and sewage 
collection, sewage treatment, and 
reclaimed water users.

Water Governance

Lecture:  Water Policy and regulation 
of water sector 

by Mr. Danny Greenwald, IWA

The Integrated Water Sector Management 
(IWSM) model revolves around water 
resources from three domains:

Manufactured: Wastewater Reuse
SSeawater and brackish Desalination 

Natural: Precipitations
Enrichment 
Climate Change Models

Integration: National water grid
Total sewage collection and reuse
Semiannual operational plan
PPreservation and Recovery constraints

Water Challenges

The Right for Water

Water is a basic commodity for humans 
and environment. Every person should 
have a right for water. 

ButBut the water is a free commodity only in its 
natural shape, whereas we want don’t want 
water in natural shape.

TToday the right for water is – to open the 
tap, to flush the water in the toilet, to 
operate an irrigation system, to connect 
water to the production line, to live in a 
proper sanitary, unpolluted and healthy 
environment. 
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water standards & rivers management
The Minister of Health – drinking water 
standards
The Minister of Finance – all sectors tariffs; 
budget control
TheThe Urban suppliers Commissioner – 
licenses & monitoring  
Public Authority for water & sewage – tariffs 
and standards for urban suppliers
The Sewage Administration – planning & 
financing waste water purification plants
The Parliament – Tariffs approval 
WWater Commissioner – water resources 
management

As a consequence, there was decades of 
consecutive crises, a deficit of 2 billion cubic 
meters, permanent damage to aquifers, 
lack of overall planning, water shortage & 
unstable quotas in the agricultural sector
LLeaking infrastructure, water pollution 
environmental damages .

The Israeli Water Law – 2006 Amendments

One professional regulatory authority – The 
Israeli Water & Sewage Authority  
TheThe IWA is governed by a Water Council 
that combines representatives from 
relevant ministries and from the public.
WWater Authority Council: One Table for 
decision making - including Public 
representatives, Ministry of Agriculture, 
Ministry of Energy, Ministry of Environment, 
Ministry of Finance, and Ministry of Interior.

Water tariff reforms 

TheThe principle of covering all costs     
providing resources for infrastructures 
needed for water supply and encourages 
water conservation.

The principle of fairness & uniformity.    As a 
rule, all users of water in a given sector pay 
the same price, regardless of their location.

EEconomic Policy 
The tariffs are set by the Water Council.

Regulation: 
WATER AUTHORITY COUNCIL - One 
decision-making regulatory body
Professional (not political) level  
Integrative approach

Finance: 
CCost recovery for suppliers
Fairness and uniformity for consumers 

Service Standards
Investments in infrastructure
High quality standards for end users

The Israeli Water Law - 1959

WWater belongs to the public and is 
managed by the state for the public and for 
the development of the country. 
Extracting and supplying water demands a 
permit from the IWA director.

Regulatory Functions until 2007

The Minister of Infrastructures – water levies
TheThe Minister of Interior – tariffs for the 
domestic & industrial sector, urban water & 
sewage planning
The Minister of Agriculture – agricultural 
tariffs & quotas
The Minister for Environment – sewage 
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The Water and Sewage Corporations Law - 
2001
Transferring the responsibility for supplying 
water & sewage services to companies that 
belong to the municipalities in order to 
ensure the professional management of 
infrastructure & service.  
CCombining water & sewage services at the 
hand of one professional entity.

The Water and Sewage Corporations Law
Regulating the engineering & service 
standards.
SeSetting the tariffs for the services supplied 
by the companies and setting them on 
economical basis.
Monitoring the compliance to the 
standards & tariffs that were set.

The Water Measurement Law - 1955
EExtracting water and supplying water must 
be measured by authorized measurement 
equipment.
Supplier must measure the amount 
supplied to each costumer separately.

Water Drillings Control Law - 1955
DDrilling a water well requires a permit from 
the director of the IWA.
Shutting down and sealing a water well 
requires a permit from the director of the 
IWA. 

Principals and Goals of the Israel Water 
Sector Reforms
CConsumers: Water supply is a valuable 
commodity. The water tariffs enable the 
sustainability of a reliable water supply, 
preserving the natural water resources and 
keeping a clean environment

SupplieSuppliers: Reliable water and wastewater 
services; infrastructure development, 
efficiency and high service standards. 

Regulator: Simple and transparent 
regulatory system that enables the 
development and operation of the water 
sector. 

Lecture: Non Revenue water (NRW) 
reduction

by Mr. Itai Sagi, IWA

In Israel there are few practices that are 
implemented successfully to reduce the 
NRW:
Water meters replacement and installation
TheThe standard water meters are to be 
replaced in Israel once every five years. 
Nevertheless before the establishment of 
the municipal water corporations, many of 
these meters were outdated. Two other 
associated problems are faulty/ 
malfunctioning / broken meters, and lack of 
memetering on many supply connections. The 
first and basic step in NRW control 
(mainly administrative) is replacement of 
old and broken meters and installation of 
meters on all consumer connections. 

Advanced wireless metering system:

This system allows quick identification of 
water leakages and irregular demand of 
water in real time. This system alerts when 
there is a problem, and allows the water 
corporation to check the source of the leak 
close to the discovery time and to fix the 
leakages quickly. 
QuiQuick discovery and fixing prevents water 
waste in leakage, and is regarded by the 
IWA –
WLTF as a basic water loss treatment 
method. 
InstallingInstalling this system requires changing 
water meters in the water supply system of 
the city, 
tto meters that are capable to transmit an 
output to long distance data transmission 
system. One of the goals was to install 
advanced wireless system. As part of this 
process new water meters replaced 
existing old ones which resulted in a 
decrease of NRW after the replacement.

PPressure Management System 
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Replacing old pipeline
This includes replacement of pipeline that 
has passed its lifetime expectancy, low level 
mamaterials (especially asbestos-cement 
pipes that were used in the 1960's), and 
leakage prone areas known for history of 
bursts. Most of the municipal water 
corporations manage massive operation of 
piping replacement as top priority when 
established, to fix the negligence of many 
yeyears. The activity is costly and complicated 
due to working on live infrastructure in the 
city streets. It is usually spread over a 
number of years; 5-10 year program of 
network rehabilitation. 

Active discovery of hidden leakages :
This operation started to be part of the daily 
work routine in the water corporations. This 
ssystem requires a daily check of the 
pipeline using mainly acoustic-based 
equipment and visual inspection of pipe 
bursts. Installing instruments to prevent 
water hammer. Water hammer is 
generated from quick shut of pipe flow and 
can burst pipes creating consequent 
leleakages that will lead to loss of water. The 
different techniques to prevent this 
phenomenon includes: slowly opening and 
closing of valves and pumps start-ups; 
choosing the right place, size and kind of air 
valve (kinetics, automatically or combined); 
water-hammer pulsation damping 
equipequipment etc. 
Enforcing and supervision:
This involves the use of legal and regulatory 
means to deter people from stealing water. 
The regulations allow various tools; the 
extreme cases being confiscation, water 
supply halt and bank accounts seizure. 

District Metered Area (DMA):
AA rather new method implemented in 
Israel, dividing the city to several zones that 
are metered for inflow and consumption 
separately. The management of the system 
allows focus on NRW issues quickly, 
efficiently and precisely. The method 
requires installation of regional meters on 

Dynamic adjustment of the pressure in the 
water supply system according to the 
demand in real time. The system is based 
on pressure regulating valves which are 
controlled locally or from remote control 
center, according to the minimal required 
momentary pressure in each zone in order 
to supply tto supply the required demand.

NRW survey:

A process designed to locate all the factors 
causing NRW, both administrative as well 
as in the pipeline connecting the water 
supplier and the consumer. 

Water Meters 
The common metering equipment in most 
local authorities has a nominal flow rate, 
which is less sensitive for minor flows. 
During the last years, water metera with 
higher nominal flow rate were used. The 
nominal flow rate of the meter, affects its 
sensitivity to measure flow rate range 
inincluding very small flow. The result is a 
higher level of accuracy, also in low flow 
rates.

Combined water meters 
These are water meters that are adapted to 
high and low flow rates having a double 
mechanism. The relevant meter side is 
activated according to the actual flow rate. 
Those meters are designed for industrial 
and commercial consumers because the 
range of the flow rate is more varied.

Control systems 
ThisThis includes a real time transmission to a 
control center from all water facilities. In 
case of a problem, the system produces 
warning alarms, which makes it possible to 
fix the problem quickly before the water 
leakage or shortly after the leakage starts. 
The control system provides data for future 
planniplanning. The installation of the system in 
the city of Netanya (200,000 population, 
area of 30 km2) achieved a reduction of 50% 
in NRW. 
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Lecture: Municipal Water Corporations 
in Israel

by Adv Omer Vardi, Head of water and 
sewage corporations, IWA

WWater law in Israel is quite distinctive. The 
first sentence of Israel’s water law says, “The 
country’s water resources are public 
property controlled by the state and are 
designated for the needs of the residents 
and development of the country.” Water 
resources, for the purpose of this law, 
ininclude springs, streams, rivers, lakes, 
reservoirs, either surface or groundwater, 
natural or artificial. All the water belongs to 
the state, and the state is the regulator. 
Water that is pumped from the sea also 
belongs to the state. 

Until 2007, the Water Commission in Israel 
was under one ministry. It used to be under 
the Ministry of Agriculture, then it was 
transferred to the Ministry of National 
Infrastructures (today called the Ministry of 
Energy). But there were a lot of ministries in 
the Israeli administration responsible for 
somesome fragment of the water sector. For 
example, water pollution was the 
responsibility of the Ministry of 
Environment, water supply to the 
municipalities in the urban sector was the 
responsibility of the Ministry of Interior, all 
the investments needed to improve the 
wwater system were under the supervision of 
the Ministry of Finance, and water supply 
for agriculture fell to the Ministry of 
Agriculture. 

In 2006, a major legislative reform 
established the Water Authority, which is a 
single professional organ that sets policy 
and bylaws, governed by a council that 
includes high-ranking representatives from 
all relevant ministries (Agriculture, Energy, 
Environment, Finance, and Interior) 
togethertogether with two public representatives, a 
one-table, professional, independent 
decision making body. 

the city supply mains as well as local 
metering and transmission of information 
to a control center (this practice is 
implemented in the city of Netanya, 
200,000 population).

Learnings:

DivisionDivision of the system to isolated 
sub-zones, allowing use of suitable value of 
ppressure for the specific zone. This method 
is especially important when the 
watersystem includes private houses and 
multi-storey neighborhoods, or when there 
are areas in the water system that are 
separated in the topography with elevation 
differences. 

TheThe introduction of pressure management 
areas (PMAs) and DMA management 
requires defining the area of the network, 
closing the boundaries and measuring the 
inflows and outflows - whether for DMA 
analysis or to control inlet pressures. Clearly 
whewhere the topography dictates, the 
planning of PMAs and DMAs should be 
undertaken as one overall concept, 
although implementation of one stage 
may come before the other.
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inhabitants), 144 local councils in small 
towns and 53 regional councils in rural 
areas. The Water and Sewerage 
Corporations Law, 2001 provides for the 
creation of regional companies to which 
local authorities would gradually transfer 
their water & sewerage services. The 2001 
LaLaw aims at, inter alia, full cost recovery and 
the promotion of private sector 
investments for infrastructure. The transfer 
of service provision from municipalities to 
public service entities (called "Water and 
Sewerage Corporations") is initially 
voluntary, but at a later stage it will become 
ccompulsory. It had been initially envisaged 
that by 2010 all municipal water and 
sewerage services would have been 
transferred to Water and Sewerage 
Corporations. 
The Corporations may serve the area of one 
or more municipality, where all 
municipalities in the service coverage area 
have to agree. The Corporations have 
quality of service obligations and are 
required to obtain a permit from the 
Ministry of the Interior. The Corporations 
mamay be owned either by the municipality 
(ies) in whose service area they operate or 
by private investors. The Government may 
intervene in the operation of the 
corporation, including transferring the 
provision of the services to another entity in 
case of failure in service provision, including 
inin case of bankruptcy. The aim was to have 
only about 15 large regional water and 
sanitation companies. However, 52 
companies had been established as of 2010 
because mayors resisted the establishment 
of larger regional companies. An example 
of a multi-municipal utility that precedes 
tthe 2001 law is the Dan Regional Sewerage 
Board (Shafdan), which includes seven 
municipalities in and around Tel Aviv. It 
owns the Dan wastewater treatment plant, 
the largest wastewater treatment plant in 
the country which treats about 130 million 
cubic meters of wastewater annually for 
rreuse in agriculture. Mekorot operates the 
plant on behalf of Shafdan.

The Israeli water sector is essentially a 
closed market, which means that its water 
rates need to cover all the investment, 
maintenance costs, and energy costs that 
are needed to supply potable water, 
whether for domestic, industrial, or 
agricultural use. There is one rate for 
dodomestic use, one for industrial use, and 
one for agricultural use, but added up, 
those rates need to cover the full cost of 
providing potable water. The situation is 
different for recycled water, because it is 
needed to clear the market and support 
farmers in taking the effluent from the 
ssewage treatment plants to use it to 
irrigate. That means the infrastructure is 
supported through governmental budget 
subsidies and loans. The principle of 
covering all the costs of infrastructure, real 
estate, and water supply encourages water 
conservation.  
As a rule, all water users in a given sector 
pay the same price regardless of location. 
However, in order to support the basic 
needs of the domestic sector, a two-block 
tariff system is in place. The rate for water 
up to 3.5 cubic meters (924 gallons) per 
person per month—which is the normal 
amamount for domestic use—is about US$2.10 
per cubic meter. Past 3.5 cubic meters per 
person per month, the rates rise to about 
US$3.50 per cubic meter. Those two rates 
cover all the costs for development, 
maintenance, energy, etc.

The Government Water and Sewage 
Authority is responsible for management, 
operation, conservation & rehabilitation of 
the natural water resources and the 
regulation of water sector in accordance 
with the government's policies and the 
rules set by the authority council. Water 
distdistribution and sanitation is the 
responsibility of 52 regional water and 
sewer corporations that serve 132 local 
authorities with 5.5 million inhabitants. 
Outside their area, they serve directly. Local 
authorities consist of 76 cities (with a 
population ranging from 2,500 to 750,000 
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Day 3
Field Visit: Hayorkon River rehabilitation project, 
Yarkon National park 
by Mr. Yonatan Raz, Ecologist, Yarkon River Authority

A portion of the flow continues 
downstream to maintain river continuity. 
This has the effect of maintaining the 
estuarine environment and providing a 
much needed supply of water for irrigation. 
Ammonia standards have been placed on 
the wastewater discharges in order to 
maintainmaintain a healthy fish (aquatic) 
environment and reductions in metals and 
chemicals have been addressed by 
discharging final effluents through wetland 
systems.
The master plan follows the guidelines for 
river rehabilitation in Israel and is based on 
the premise that only 9 million m3/yr of 
freshwater could be allocated, 12 million 
m3/yr of which is already allocated. The 
allocation to be released from the 
impounded Ein Afek springs, together with 
thethe allocation of treated wastewater, is to 
guarantee 10 percent of the original 
flow—2,500 m3/hr. 
The water will be sold to users along the 
river course, that is to authorities who will 
operate parts of the riparian areas as 
recreational areas. Finally, prior to reaching 
the last, saline section of the river, the water 
will be impounded for conventional use. 
Thus, except for the little water lost by 
evevaporation, there will be no losses to the 
national water budget. Percolated water 
will recharge the aquifer, and the rest will 
be sold twice. 
This arrangement should fully compensate 
for the cost of impounding the water 
downstream rather than upstream near the 
source (i.e., will cover the cost of

The Yarkon River Authority (YRA) was 
created to rehabilitate this heavily polluted 
and environmentally degraded river, 
integrating issues relating to water 
management, ecology, aesthetics and 
leisure. The seven main municipalities 
through which the river flows formed 
thethe YRA to prepare a Master Plan to restore 
the river to its former glory and to combine 
this with a leisure and ecological Yarkon 
Park. 
TheThe Yarkon was one of the few rivers in 
Israel that had a permanent flow of springs, 
fed from the mountain aquifers in the 
central region. Today, water has to be 
pumped from the ground to feed the river. 
Reasonably good quality water feeds 
agriculture up to a point just east of the city 
ofof Tel Aviv. From then on water quality and 
quantity rapidly decline. 
The YRA is involved in most of the planning 
processes that influence the Yarkon and 
controls discharges into the river by waste 
water treatment plants and from 
construction sites and agriculture, etc. It 
acts as an advisory body and tries to 
coordinate activities between the 
stakeholders to achieve their mandate. The 
Mayor of Tel Aviv is a supporter and is in 
didirect contact with the General Director. 
The Master Plan includes increasing the 
flow by introducing fresh water at the head 
of the river and by accepting final (tertiary 
treated) effluents. Just before the river 
estuary, water is pumped out and treated 
by membranes to allow for park and 
agricultural irrigation.

10th May, 2022
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0.2 m/sec (with water width and depth of at 
least 5 m and 0.5 m, respectively). It should 
be noted that compliance with human 
health regulations alone can still be 
destructive to the river's aquatic 
biodiversity.

Learnings

TheThe recipe and timetable for the 
rehabilitation of the "dead" rivers of Israel is 
as follows: 

(1) a legal procedure of water allocation to 
the river should be completed, and the 
discharge of the allocated water should 
proceed; 

(2)(2) point pollution sources along the river 
course should be removed, and at the same 
time nonpoint pollution sources should be 
identified and controlled; 

(3) measures for secondary treatment of 
sewage sources should be taken; and 

((4) tertiary treatment should be applied, 
and facilities for pooling wastewater to 
control the flow of the river should be 
constructed and operated.

uplifting the water for users). Tons of 
garbage have been removed from the river 
to restore its original depth, reinforced, and 
raised, STPs in some cities discharging 
wastewater to the river have been 
inaugurated, and mosquito larvae are 
controlled by introduced predatory fish 
(Gambusia)(Gambusia) and by seasonal application of 
Baillus thuringiensis israelensis (BTI), a 
mosquito larvae — specific pathogen, inert 
to all other forms of life. The last approach is 
a demonstration of the potential use of 
local biodiversity — this pathogen, 
discovered in an Israeli ephemeral pond, 
hashas become the major means of control of 
local mosquitoes, and also a source of 
income as an export product. 

Israel's rivers are managed with emphasis 
on the biophysical principles, to ensure that 
river should have waters that sustain 
biodiversity, and also allow for economic 
development along the river course. With 
respect to water quantity, at less than 10 
percent of natural base flow (excluding 
ststormwater) the river ceases to function as 
a river, whereas this 10 percent flow 
quantity can be tolerated, provided this low 
flow only occurs for short periods. To 
maintain the aquatic and riparian 
biodiversity, 30 percent of natural base flow 
is minimal sustained average.   Water 
qualiquality standards are proposed for 
chlorination, for organic load, for 
ammonium and for pH and salinity (which 
must be kept within ranges prevalent in the 
natural stream). A prerequisite for meeting 
these standards is that the velocity should 
not be lower than
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(6) Inspecting water meters, as well as 
monitoring and reporting consumption 
irregularities;

(7) Providing information for saving and 
cost reduction solutions

Maintenance and preventive actions:

MeiMei Avivim works year-round to maintain 
water and sewage systems with the 
assistance of professional teams through 
advanced control and supervisory systems 
and in implementing preventive actions.

MainMaintenance activities include annual/ 
periodic/ weekly treatments of various 
systems, answering and troubleshooting 
issues such as leaks, explosions, damage to 
fire extinguishers, sewage line breaks, 
faults, etc. All of these malfunctions, which 
occur frequently (nearly 500 per month), 
arare carried out to preserve the water supply 
and sewage system. 

Year-Round Preventative Maintenance:

(1) Cleaning Rainwater Drains in Winter - 
Most rainwater drains are uncovered. 
Hence, throughout the year, garbage 
accumulates and clogs them. As part of 
winter preparations, around 15,000 drains 
throughout the city are cleaned in order to 
enable free flow of rainwater to the 
drdrainage lines and to prevent flooding.

(2) Cleaning Sewage Lines - More than 50% 
of sewage-related service calls are 
connected with obstructed sewage lines. 
Thus, collecting and removing trash in a 
way that does not accumulate down the 
line and will not cause obstruction is a 
significant and important part of these 
prpreventative operations. Washing the line 
and removing dirt and garbage is the best 
way to avoid repeated blockage and to 
extend the life of line. The cleaning is 
carried out as part of the general program 

Field Visit: Mei Avivim - Municipal 
Water Utility Company, Tel Aviv

by Ms. Rouska Nikolayev, Deputy 
Director General, Chief Engineer

MeiMei Avivim is the water utility of Tel 
Aviv-Jaffa, operating under full ownership 
of Tel  Aviv’s municipality. Mei Avivim’s goal 
is to improve and optimize the city’s water 
and sewage  infrastructure and provide 
residents with quality and advanced 
service through the  use of advanced 
tetechnology, which enables efficiency and 
professionalism in all  company activities 
and adheres to principles of environmental 
quality. Mei Avivim provides service to over 
465,000 residents, carries out over 100,000 
service calls per year and answers over 
200,000 calls annually. 
The company operates 24/7 and is charged 
with setting up and operating preventative 
maintenance and repair activities of water, 
sewage, and drainage networks by utilizing 
the best resources available, adopting 
innovative technologies, and empowering 
human resources at the managerial, 
prprofessional, and societal levels.

Main Areas of Activity:

(1) Supervising factory liquid waste that 
flows into the water and sewage systems;

(2) Restoring and improving infrastructure
Connecting new neighborhoods to the 
municipal water and sewage systems;

(3) Carrying out periodic maintenance;

(4) Keeping an eye out for advanced 
technologies and their application usage in 
the municipal water sector;

(5) Improving and streamlining the 
information and service systems for city 
residents;
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and cost-effective means of 
troubleshooting. After the cleaning, the 
photography is often carried out by a robot 
threaded into the drain. The transmitted 
photos provide information such as the 
type of line, its diameter, and mechanical 
information, as well as additional data 
regaregarding the overall condition. The data 
transmitted from the camera enables 
malfunction detection and treatment even 
before their occurrence, thus contributing 
to an effective and pro-active work plan 
that saves resources.

Field Visit: Water management in 
urban infrastructure projects 

by Mr Nir Pinhasovich, CEO

NTA Mass Transit System

TTel Aviv metropolitan area holds 3.8 million  
residents, 1.0 million employees working 
within the metropolitan area and 440,000 
vehicles entering the area every working 
day!
NNTA, a government owned company for 
construction and operation of a mass 
transit system was formed in order to serve 
all of the above with a quick, comfortable 
and efficient solution. There are 3 metro 
lines with a budget of 150 billion NIS, and 3 
light rail lines with a budget of 48 NIS.

TheThe light rail network has three lines: Red 
line, Green line and purple line, with green 
line having the maximum rides of 75 
million per year.

The Green Line

Length of the line- 39 KM
Length of the tunnels - 4 KM
DistanDistance between ground stations - 500 m
Distance between underground stations - 
800 m
Approved budget - 18.9 billion
Ground stations - 58

based on the recommendations of the area 
managers and from reports filed on 
repeated obstructions.

(3)(3) Storm Preparedness - Despite prior 
preparation for winter, inclement weather 
can bring a multitude of malfunctions and 
damages such as road and home flooding, 
sewer drain overflows, etc. Mei Avivim is 
prepared with additional reinforcement 
teams and sewage pump trucks, ready to 
respondrespond quickly and professionally to any 
irregular occurrence.

(4) Valve and Tap Maintenance - The main 
water valve is a kind of large tap connected 
to the municipal water plumbing. In the 
event of an explosion, the valves must be 
closed. A broken-down valve means closing 
the water in other valves and damage to a 
large number of residents who will not 
hahave water supply during the repair period. 
Mei Avivim provides periodic valve 
maintenance throughout the year by 
mapping, locating and treating the valves 
in order to avoid, to the extent possible, 
breakdowns. These activities significantly 
reduce the number of malfunctions and 
alsoalso lessen the number of water outages 
during repairs.

(5) Replacing Lines and Connections -
Mei Avivim carries out preventative 
operations in connection with piping 
fixtures and water fitters through the 
mapping, locating and treating of old lines 
that may explode. These actions help to 
reduce wasting water. They also increase 
pressure and flow in the municipal lines 
andand significantly reduce the amount of 
pipeline explosions. Ongoing treatment 
and preventative operations reduce water 
supply disruptions and help to avoid 
wasting water.

Learnings

Cameras for malfunction identification is 
one of the most efficient and 
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Detailed Design-Infra 1- Impacts of 
Construction (Noise/Vibrations/ Acoustic 
Protection/ Soil Surplus/ Contamination 
(Soil or Water)/ Dewatering and water 
Management/ Dust Reduction)

DetailedDetailed Design-Infra 2- Impacts of 
Operation (Noise/Vibrations/EMF/ Stray 
Currents)

T&C+ Operation- Environmental Monitoring 
(Noise/Vibrations/EMF/ Stray Currents)

Environmental Impacts of Operation
Noise and GBN
PPotential for Noise Nuisances:
Above Ground- Ventilation Infrastructure 
(tunnels) and train friction, squeals at turns, 
etc.
Ground Borne Noise as depicted in 
diagram

Noise from PA System
NoiseNoise propogation- The PA System is 
derived of 10 speakers along an 85 meter 
platform at a minimum height of 3 m

Vibrations- Solutions for Exceedances
Floating Slab Trackbed  reduction 15 dBV of 
vibrations.
BallastBallast Matt- Reduction of 10 dBV of 
vibrations
High-Resilience Fasteners- reduction of 5 
dBV of Vibrations

Underground stations - 4
Station dept. - 25-30 meters
Operating date - 2028

Environmental Impacts of NTA Projects

Environmental Planning process:
StatuStatutorical Document Supervision and 
Management
Environmental Impact Assessments
Oppositions to the Master Plan (TATAL)
Work with Environmental 3rd Parties 
(MoeP, Water Authority, VATAL etc.)
AAccompanying Environmental Documents 
for Permit/ Heter
Infra 1- Environmental Impact Reduction of 
Construction Activities
Infra 2-Environmental Impact Reduction of 
Operational Activities
Environmental Testing and Commissioning
LLawsuits, Public Complaints, Public 
informing prior to Works

Environmental Disciplines:
Noise/Vibrations (including GBN)
Acoustic Protection
EMF- Radiation
Soil Surplus and Evacuation
CContaminated Soil
Dewatering
Stray Currents

Environmental Documents Per Project 
Stage
TATTATAL Master Plan-EIA  (mainly targeted 
operational info due to lack of construction 
info) (Red/Purple/Green) of the 
Environmental Impacts of Operation 
Metro EIA detailed assessment of 
construction impacts
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An Acoustic forecast was implemented for 
ALL work sites and all project stages (utility 
relocation/ slurry works/ excavation/ station 
construction (ground up) and more. Any 
site that showed exceedances from 
threshold, a specific acoustic defense was 
implemented.
FFor the Red and Green Line, the main 
defense was acoustic apartment defenses 
(changing windows to 5+5 mm and closing 
gaps in window sleave). Providing Air 
Conditioning for Climate Control (residents 
need to be with closed windows)
TTo date NTA has spent over 250,000 NIS in 
acoustic apartment defenses.

Vibrations
Vibration forecast (including GBN) was 
conducted for all line. The main forecast of 
construction works is for the TBM works 
and Station excavation.
TheThe TBM vibration levels are much lower 
than criteria for nuisances (level felt by 
humans). Forecast will be recalculated in 
detailed design using real time data.

Assessment of submerged stations/ work 
sites that require DEWATERING

AAs part of the EIA it is essential to 
understand what work sites need 
dewatering and what the time schedule is 
for dewatering adjacent sites.
TheseThese sites overgo planning to understand 
quantities that need to be evacuated prior 
to station excavations. The TBM works by 
EPB and does not need dewatering at any 
stage.

EMF- Radiation- Metro and LRT

The Metro and LRT lines are powered by 
electricity (LRT overhead OCS- Metro 
undercarriage 3rd or 4th track), as a result 
Electro Magnetic Radiation must be 
checked to see compliance with standard 
TheThe EMF report is made for both AC and DC 
currents.
The levels of EMF do not exceed criteria of 4 
mG at all continuous land uses (residence, 
businesses etc.)
LLevels of EMF reach criteria at a distance of 
10 meters from symmetry line or 6 meters 
from closest track.

Geo Hydrology

Impact of Tunnels on the Aquifer
InIn order to assess the impacts of the 
tunnels to the natural flow of the aquifer a 
3D model was constructed using 
MODFLOW.

TheThe results of the model show that the 
impact of the tunnels to the aquifer is 
negligible and nonexistent. The 
submerged layer is so deep that the 7.5 
diameter tunnels do not impact any 
change in the natural aquifer flow (west 
towards the sea)

EEnvironmental Impacts of Construction

Noise and Acoustic Protection
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suspected contaminates, a detailed soil 
plan for tunneling is needed.
All soil from TBM is tested using field lab, if 
the area is suspected to hold contaminates 
a sample is taken every 60 m3; If no suspect 
ion, a sample every 250 m3

   PID - Detection of VOCs

                       T                       TPH Petro flag – 
               detection of petroleum 
              (gasoline, diesel, oils etc.)

Management of Recharge to reduce 
contaminant flow in aquifer

Recharge wells were planed in order to 
provide a buffer for salt water intrusion 
from the west and contamination intrusion 
from southeast.
ReRecharge water values are constantly 
checked to assure we are not 
contaminating clean water
Continuous Monitoring

Tunneling Wastewater Management
WWastewater will typically have high pH 
values. Lowering pH levels in needed prior 
to evacuation of the wastewater. This is 
achieved using acids.

Drinking Water Wells
As part of the EIA assessments of drinking 
water wells is executed.
InIn some cases (Purple line and M2 line) 
these wells need to be drilled deeper 
(depth = 280 meters) in order to reduce 
their protection radius.

Methodology of soil suspected to have 
contaminants

EIA-Historical Assessment- Phase 1
IdentificationIdentification of areas that are suspected to 
have contamination

Detailed Design-Re-identification of areas 
that are suspected to have contamination 
(to close gap of data between EIA and 
detailed design
CCompiling a detailed drilling plan to find 
contaminates
Authorization of MoeP for drilling plan

Construction Execution - Execution of 
drilling plan and soil testing using labs
Compiling a result report
Evacuation of contaminated soil as needed

Field Labs and Soil flField Labs and Soil flow from TBM

After the authorization of MoeP of 
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Drainage Box Culvert

Drainage culvert Ibn Gvirol st.
The existing drainage section in Ibn Gvirol 
st. from Castel Square to the Yarkon river, is 
2.85 X 1.80 m2 varying between 9-23 
sqm/sec

AAccording to the master plan of the Tel Aviv 
Municipality, it is required to increase the 
section to 4.0 * 1.8 m2 allowing ~25 sqm/sec 
for a return period of 1 to 20 years.

Prior to execution, a detailed 
environmental report was submitted to 
VATAL and received approval.
ThisThis report included a detailed acoustic 
report of culvert demolition and 
reconstruction. The report also included 
diversion of water during construction and 
the necessity to commence the works 
during the dry months of the year.
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Day 4
Field Visit: Meniv Rishon - Water Utility Company 
in Rishon LeZion 
by Ms. Sally Levi, CEO

Strengths

• Local monopoly for water and sewerage 
services for the city of Rishon Lezion, 
providing vital services, the demand for 
which is stable. 
•• Positive operating results supported by 
neighborhoods etc). Since January 2010 all 
tariffs have been set by the State Authority 
for Water and Sewerage (Water Authority). 
relatively strong socio-economic 
characteristics of the city’s population. 
•• Relatively low leverage and high cover 
ratios. 

Weaknesses 

• Uncertainty regarding sources of 
financing of new development projects in 
light of proposed cancelation of 
development levies. 
•• Externally set tariff structure that does not 
necessarily reflect input price rises. 
• Risk of change in the content of 
company’s license by Commissioner of 
Water and Sewage Corporations. 

Field Visit: Dan regional wastewater 
treatment plant Shafdan 

bby Mr Shlomi Ben Arush Director, 
Ecodan

Effluent re-use for irrigation is vital in water 
conservation in Israel, helping to facilitate 
reduced freshwater withdrawal 
nation-wide.

Israel-based municipal water and sewage 
company, Meniv Rishon Ltd, is supported 
by its local monopoly position in the city of 
Rishon Lezion, which is not expected to 
change in the foreseeable future. It also 
reflects its positive operating results 
supported by relatively high socio 
ececonomic positioning of Rishon Lezion’s 
population. 

Meniv Rishon, fully owned by Rishon Lezion 
Municipality, is responsible for the supply of 
water and  sewage services within the 
municipal boundaries of Rishon Lezion, the 
planning, development and  maintenance 
of the water, sewage and drainage systems 
in the area, and the collection of fees for  
susuch services. Meniv is licensed to operate 
in other fields which it does not currently 
exercise:  treatment and sale of wastewater, 
desalination and treatment of sludge. In 
the framework of the bond  note, it has 
been agreed that all further activities 
beyond those currently pursued will be 
uundertaken by subsidiaries. 

Currently water and sewerage 
corporations’ revenues come from three 
sources: water fees, sewage  fees and 
development levies (collected from the 
construction companies for connection of 
new  buildings to the water supply system, 
development of the water and sewerage 
sysystem in new neighborhoods etc). Since 
January 2010 all tariffs have been set by the 
State Authority for Water and Sewerage 
(Water Authority). 

11th May, 2022
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- Reduced consumptive use from aquifer 
storage and recovery with minimal 
evaporation losses.
- More than 60% of agriculture in the Negev 
is irrigated by Shafdan water.
-- Separation of groundwater and effluent 
introduced during SAT process ensures 
there is no contamination.

Project Levers
(1) Wastewater Treatment
TheThe preliminary stage of effluent treatment 
uses activated sludge to break down 
organic matter into carbon dioxide, water, 
and other inorganic compounds before the 
effluent is transferred to the recharge 
basins. 
(2) Recharge 
WWastewater is injected into specially 
designated recharge basins where it is 
naturally filtrated in the sands of Rishon 
Letzion and Yavne. To avoid contamination 
a complete separation exists between the 
reclaimed effluents introduced and the 
existing water there naturally.

Now, over 40% of Israel’s agricultural water 
needs are currently supplied by effluent 
water. 
TheThe Shafdan Wastewater Treatment Facility 
is Israel’s largest wastewater treatment and 
reuse facility. The facility is located south of 
Tel Aviv, close to the coast and supplies 
approximately 140 000 000 m3 per year of 
reclaimed water to the Negev Desert in the 
south of Israel for agricultural use on 50 000 
acacres of irrigated lands. 
The success of the Shafdan facility helped 
pave the way for a national strategy in 
effluent re-use. The impetus for 
governmental implementation was 
twofold: productively re-use the effluent for 
irrigation and systematically prevent 
further pollution via direct coastal marine 
disposaldisposal of urban sewage from Tel Aviv and 
its suburbs. 

Key Elements 

- Preliminary treatment of collected 
wastewater before injection into the 
aquifer.
- Filtration of partially treated wastewater 
within the aquifer.
- A pumped distribution system to 
transport the abstracted effluent from 
the Shafdan’s SAT system for agricultural 
use in Southern Israel, over 
100 km away.
-- Energy demand at an average of 1.2 kWh 
per m3 over the whole process covering 
pumping to Shafdan, the treatment 
process and pumping the finished product 
to the Negev.
-- Operations at Shafdan are publicly funded 
by the cities that the effluent is extracted 
from (total population above 2 500 000 
from seven main cities and fifteen adjacent 
cities).

Key Outcomes

-- 140 000 000 m3 per year of reclaimed 
water for agricultural use that would have 
otherwise been lost to sea.
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Until it’s shut down in August 1998, Hiriya 
has accumulated 25 million tons of waste. 
Its proximity to the Ben-Gurion 
International Airport – with the threat of 
waste-loving birds colliding with landing 
airplanes – was the driving force behind the 
decommissioning of the site. Aside from 
lalandfilling, three recycling facilities have 
been established at the foot of the garbage 
mountain: a waste separation center, a 
green waste facility that produces mulch, 
and a building materials recycling plant. In 
recent years, a state-of-the-art Refuse 
Derived Fuel (RDF) sourcing facility has also 
beenbeen built, supplying high-calorific waste 
to a nearby cement production plant for 
energetic purposes.

The landfill itself was part of a wider 
undeveloped area of 8.1 sq.km. 
Remediation of the site had begun in 2011, 
aiming to turn the waste mountain to the 
centerpiece of the park. The park was 
named after the late Israeli Prime Minister 
Ariel Sharon due to his avid support of the 
prproject. The design of the park and 
remediation project was led by the German 

introduced and the existing water there 
naturally. This separation is achieved by 
controlling the shape of an artificially 
created water level depression. This 
arrangement creates a hydrologic trough 
that prevents the reclaimed water from 
spreading. The water is collected by 
peperipheral reclamation wells after six to 
twelve months and pumped to the Negev.

Outcomes and Challenges

After over thirty years of infiltration in the 
Shafdan recharge basins there are 
indications of deterioration in the 
infiltration interface. This clogging, caused 
by the biological and physical processes 
that occur, has slightly reduced the 
infiltration rate. This has led to new areas 
whwhere the wastewater can be purified 
being considered.  
In addition, a further treatment step using 
nanofiltration  with 0.001-0.008 micron 
membranes prior to aquifer  recharge is 
being trialled to limit the impact on the  
aquifer. This drastically increases the 
infiltration velocity  from 2 m per day to 12 
m per day and thus reduces  retention 
titimes to approximately ten days. This allows 
for  increased capacity but also for a 
reduction in land area  needed.  This is 
beneficial for expansion into more densely 
populated areas.

Field Visit:  Ariel Sharon Park - Waste 
and Drainage Management

One globally acknowledged case study of 
landfill remediation can be found in Israel’s 
Hiriya waste dump, located in central Israel 
southeast of Tel Aviv. Formerly known for 
being one of the largest landfills in the 
Middle East, Hiriya is today part of the Ariel 
Sharon Environmental Park and sets a 
grgreat example how a holistic approach to 
landfill remediation can benefit multiple 
stakeholders.
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Methane may be released for over thirty 
years after closure, and regulations often 
require gas collection systems. 

ThisThis requires wide investments in 
infrastructure and pre-planning of the site 
itself, though in some cases collected 
methane from landfills can be sold by the 
landfill to generate revenue.

LiLike other remediation projects, the site 
must first undergo structural rehabilitation, 
addressing underground fires, setting up 
drainage and erosion protection systems, 
and compacting the slopes. 

TheThe plans are also designed to integrate 
with the adjacent residential 
neighborhood, featuring local vegetation, 
walking paths and bike lanes, and flattened 
areas for picnics and playgrounds. 

WhatWhat makes the rehabilitation of the East 
Taibeh site so unique is its proximity to the 
urban area – just a few meters away. 
On account of this, there are plenty of 
benefits accruing to the common people 
by virtue of working on holistic 
management of the landfill.

TheTherefore, the potential benefit for Taibeh’s 
residents include not only green area with 
clean air, but also cleaner water supply and 
prevention of leakage of dangerous gases 
from the landfill.

Learnings

AAs one of prime examples in 
waste-to-resource technologies, these 
multi-purpose and net positive solutions 
for waste related aspects provide a living 
proof to the potential use of discarded (and 
disregarded) resources. 

landscapelandscape architect Peter Latz. As part of 
his work, Latz led a team of planners, artists, 
photographers, engineers, and architects 
to develop a technique to protect future 
flowers and fruits from contaminants by 
covering the landscape with a “bioplastic” 
layer that blocks methane, topped with 
lalayers of gravel and a meter of clean soil.

Ariel Sharon Park is expected to be fully 
active by 2023 and retain a size triple of 
New York’s Central Park.  

Aside from the widespread park, the 
recycling facility also treats 3,000 tons of 
household waste, 1,500 tons of construction 
debris and 250 tons of landscape matter. 

MuMuch of this waste is later used as fuel, 
fertilizer, electricity, water for irrigation, and 
even garden furniture, in what is 
considered one of the largest landfill 
transformations to date.

FFrom scientific perspective, there are a lot 
of difficulties involved in improvising better 
functiioning of a landfill.

TTechnically, the two big challenges to 
transform a former landfill are gas 
production and ground settlement. Landfill 
gases – including methane, carbon dioxide, 
ammonia, and hydrogen sulfide – are 
created when buried waste decomposes. 
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Landfill remediation, specifically in densely 
populated countries such as Israel, 
demonstrates how a holistic approach can 
turn a liability into an asset, which can be 
replicated in Delhi. It is one of the rare 
occasions where environmental ethics 
interlink with development needs to create 
an all-aan all-around winning solution.
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Day 5
Lecture: The Water tunnel to Jerusalem
by Ms. Keren Mansur

provides desalinated water to residents of 
the Upper Galilee for the first time in Israel’s 
history. The Fifth Water Supply System for 
Jerusalem will also be connected to the 
New National Water Carrier.

AAs noted above, this is a mega-project, 
which consists of many sub-projects 
managed by Mekorot. Construction of the 
western section of the Fifth System for 
Jerusalem has already been completed and 
it became operational towards the end of 
2014. It supplies water to Jerusalem from 
thethe Hulda station to Sha’ar Hagai, with a 
connection to the Fourth Line. EMS 
Mekorot Projects, a subsidiary of Mekorot, 
with all its units, has taken upon itself the 
construction of the eastern section and all 
the pumping stations and the lines 
involved in the project, as well as the tight 
sschedule. This is a huge project, the 
crowning glory of which is the digging of 
the tunnel for the supply of water to 
Jerusalem, which is about 13 kilometers 
long. The digging began about a year and a 

Like many Mekorot projects, the Fifth 
Water System for supplying water to 
Jerusalem project is also a strategic project 
of national importance, with social, 
economic, environmental and political 
implications. The great national 
importance of the project is reflected in the 
fafact that the National Infrastructure 
Committee (the “NIC”) approved it as a 
national infrastructure project, consisting 
of two sections: the Western part (NIC 24) 
and the Eastern part (NIC 24/A). The project 
will constitute a significant element in the 
development of the water sector in Israel, 
becausebecause it will supply water not only to 
Jerusalem itself but also to communities 
along the route of the pipeline (Mateh 
Yehuda, Beit Shemesh, the Jerusalem 
Corridor communities and Ma’aleh 
Adumim), nearby enterprises, and the 
Palestinian Authority, in accordance with 
the political agthe political agreements.
The Fifth Water Supply System for 
Jerusalem is part of the revolution that 
Mekorot has been spearheading in recent 
years through the establishment of the 
New National Water Carrier – a mega 
project that connects five seawater 
desalination plants along the coast to the 
nationalnational water supply system. The project 
consists of sub-projects managed by 
Mekorot. The new National Water Carrier 
enables operational flexibility and changes 
the supply chain: the desalinated water is 
supplied from west to east and from there 
in all directions, according to the demand. 
FFor example, the National Water Carrier 

12th May, 2022
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will consist of six horizontal pumping units 
with a capacity of 10,700 m3/h, and in the 
first stage four units will be installed. The 
station includes the laying of suction and 
delivery lines of 100 meters and the use of 
large diameter fittings that are suitable for 
high pressure. Ein Karem is currently in the 
prprocess of preparing the ground and 
carrying out earthworks, and the planning 
has been completed. In the coming 
months, EMS will begin with the 
construction of the station. EMS’s factories 
will manufacture the pumping equipment 
for the Ein Karem Station, including the 
pumps,pumps, pump heads, boilers and 
adjustments.
EMS is currently laying the Ein 
Karem-Motza line, which is about three 
kilometers long. The work is well underway 
from the Motza junction to the Halilim 
Station, including crossing Highway 1 with 
horizontal drilling. In addition, the Mevo 
Horon bypass line will be extended to 
Modi’in,Modi’in, for about seven and a half 
kilometers. EMS is preparing to lay 
additional lines in the area of the Teachers 
Pool and in the Modi’in area. In the 
framework of the project, the existing 
pumping stations, the Natifim Station and 
the Yishi Station, will also be extended and 
upgupgraded, and a new station will be built for 
the community of Har Adar.
The Fifth Line Project is a complex 
engineering challenge because of its 
physical size, and because of the terrain - 
the installations will be installed in a rocky 
area with many plants and trees. In 
addition, the routes of the lines are 
characterized by large inclines, and the 
pipepipe diameters and thickness are 
extraordinarily large, which is necessary for 
adapting to the high pressures.
In May 2018, during the process of digging 
the tunnel, a Karst cave was discovered 
3,525 meters from the entrance to the 
tunnel. The cave is situated at a depth of 
approx. 285 meters below the surface, 
making it the deepest cave ever found in 
Israel. It is about half a meter in height, its 

half ago (in December 2016) and it is being 
executed by a Tunnel Boring Machine 
(TBM). The uniqueness of the project, even 
by international standards, is that it is 
required to convey water at high pressure, 
despite its length. This feature also poses a 
great challenge for those planning the 
prproject as well as for those implementing it. 
While most water tunnels in the world 
convey water at low pressure, by means of 
gravity, the water tunnel to Jerusalem will 
convey water from sea level to 860 meters, 
at very high flow rates. Conveying water in 
this tunnel requires especially high 
ppressure, and many conditions must be 
met to allow the tunnel to withstand these 
pressures, especially when it comes to such 
a large flow rate of water.
One of the conditions for meeting this 
challenge is the use of unique pumps that 
are to be installed at pumping stations. The 
Fifth System for Jerusalem includes the 
construction of four large pumping 
stations, which will be equipped with huge 
and special pumps and motors, which have 
highhigh flow rates and a high degree of energy 
efficiency, and which have been designed 
specifically for the project, and which will 
make it possible to convey water under 
high pressure over this long distance. To 
put things in perspective, with regard to 
the number of pumping stations, it can be 
saidsaid that since the construction of the 
National Water Carrier, no pumping 
stations of this magnitude have been built 
in Israel. 
Two of the pumps will be used by the 
eastern section and the water tunnel. The 
giant pumps will be located in two huge 
pumping stations built for this purpose. 
This is a large, closed building, which has a 
tower crane above the ground. The first 
station, which is called Kisalon Station, is 
localocated near the Eshtaol junction and the 
second is in Ein Karem. Construction of the 
Kisalon Station is underway, including the 
construction of the pumps, a substation for 
the supply of electricity and buildings to 
house chemical installations. The station 
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Learnings

EntEntrepreneurship in water technologies:  To 
continuously improve the quality of water, 
GNCTD can actively promote the 
development of new water technologies, 
and can provide entrepreneurs in all 
water-related sectors platforms for beta 
and commercial testing, and supports 
thesethese ventures with a wide range of 
technological, analytical, and consultancy 
services. It also helps the ventures' efforts to 
reach global markets, strategic partners, , 
and secure capital.
Mekorot is currently drawing up master 
plans in two Indian states: Punjab and 
Maharashtra. These master plans will 
design the water sectors through 2050, 
enabling better water resources 
management.
MasMaster plans for water management 
incorporating state-of-the-art 
technology-based solutions to water 
problems is essential.

Lecture: Hagihon - Water Supply 
system to the city of Jerusalem

TheThe Hagihon company was founded in 1996 
by the Jerusalem Municipality and operates 
as an independent corporation by authority 
of the Water & Sewage Corporations Law.
HaHa gihon became officially independent 
from the Municipality of Jerusalem in 2003. 
Since then, Hagihon provides its own 
accounting, collection and enforcement 
services. In the framework of the 
incorporation process, Hagihon replaced its 
computer systems and redefined its service 
tatargets for the city’s residents.
Hagihon supplies water, sewage and 
drainage services in the approximately 
32,500 acres of the Greater Jerusalem area, 
servicing about 1,000,000 residents of the 
City of Jerusalem, the Town of Mevasert 
Yerushalaim and the Town of Abu Gosh.
The company is responsible for 
development, expansion, operation and 
maintenance of the water, sewage and 

width ranges between 50-80 cm, and its 
capacity is approx. 1,800 cubic meters. The 
cave is divided into several separate spaces 
connected to each other by narrow 
passages, and one of the special features of 
the cave is that there are six large active 
water pools. The geological formation of 
thethe cave is dated between 100-113 million 
years before our time, and it consists mainly 
of thick layers of limestone, with layers of 
dolomitic chalk.
In order to continue making progress with 
the project and at the same time to 
minimize damage to the various parts of 
the cave, the following solution was 
provided: The space inside the cave was 
filled with the least amount of concrete 
required to continue working with the 
mamachine. About two weeks after the 
digging machine penetrated the cave, the 
digging works resumed.
This method of dealing with the cave 
characterizes Mekorot’s attitude to the 
environment. The entire project is being 
carried out in a narrow strip in order to 
minimize environmental and ecological 
damage, while adhering strictly to 
directives for safeguarding nature and the 
landscape,landscape, monitoring noise and dust, and 
adhering to the stringent requirements of 
the quality of the environment and the 
green organizations. An effort has been 
made to connect to existing infrastructures. 
In addition, EMS conducted an ecological 
survey of the route of the line, with the aim 
ofof identifying rare plants for the purpose of 
relocating and protecting them in a special 
habitat during the period of the works, and 
returning them to their original place after 
completion of the works, all as part of the 
landscape restoration work along the route 
of the line. The line has been planned while 
takingtaking into consideration various elements 
of the environment (ecology, landscape, 
acoustics), in coordination with national 
infrastructures, the Israel Nature and Parks 
Authority and the Jewish National Fund, 
which are providing advice.
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(4) Continuation of the sewer project -Tzur 
Baher & Umm Tuba.
(5) Continuation of the elimination of 
cesspits
(6) Upgrading the SAP system.
(7) Completion of the visitor’s center at 
Hagihon tunnel.
(8)(8) Various technological developments to 
streamline customer service.
(9) Implementation of a sytem for 
evaluating the employees.
(10) Cultivation and promotion of the 
human resources in the company.

CCombining the old and the new to solve 
Jerusalem’s water challenges: 
WhenWhen it comes to maintaining a city's water 
networks, Hagihon faces a challenge that 
few other utilities have to contend with. 
Supplying water to Old City in Jerusalem 
comes with some rather unique obstacles 
but one that is being made easier thanks to 
leak detection and water monitoring.

AnAncient issues causing modern-day 
problems 
Old City, Jerusalem, Israel, is a UNESCO 
World Heritage Site and is divided into the 
Christian, Muslim, Jewish, and Armenian 
quarters.
HagihonHagihon provides more than 220,000 cubic 
meters of drinking water to a population of 
around one million people. It operates over 
1,300 km of pipelines that runs throughout 
Jerusalem. Most of the pipeline under Old 
City was laid during the early 1970s and is 
made of either galvanized iron or steel.

drainage networks, in accordance with the 
city’s and towns’ growth and development 
plans. In the framework of the 
development and maintenance works on 
the water networks, Hagihon continuously 
initiates replacement of water pipelines, 
expands and duplicates infrastructures, 
cacarries out meticulous inspections for 
testing quality of the water it supplies to 
residents, constructs water reservoirs, 
pumping facilities, pressure reducing 
facilities and more. Regarding sewage and 
drainage services, Hagihon carries out 
continuous works to maintain the system 
andand facilities, and invests in development 
and expansion of these networks, and 
layskilometers of pipeline each year.
In preparation for the winter season, 
Hagihon implements preventative 
operations, and specially the cleaning and 
washing out of the drainage chambers.
The company carries out supervision and 
follow-up of industrial sewage, constructs 
pumping facilities for sewage, and sewage 
treatment plants and facilities. The MAVTI 
company – “The Jerusalem Company for 
Sewage and Treatment Plants, Ltd.”  – was 
established with this objective. MAVTI 
establishedestablished a modern sewage treatment 
system treating the Jerusalem wastewaters 
by utilizing technologies from the most 
advanced in the world. In Jerusalem, the 
company operates three treatment plants, 
the largest of which is the Sorek-Refa’im 
Sewage Treatment Plant. This was 
inauguinaugurated in 1999, and every day, treats 
approximately 80,000 cubic meters of 
wastewaters in the western drainage 
basins, in Nahal (Stream) Rafa’im and in 
Nahal Sorek.
The company’s main goals for the year 
2022:

(1) Continued integration with the works of 
the 5th line, construction of a pool at Sacher 
park and Emek Hatemanim line.
(2) Continued integration with the light rail 
works and the new entrance into the city.
(3) Continuation of the Kidron project.
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It is by having this endless stream of new 
information from consumers that a unified 
portal can be created, where Hagihon can 
see where leaks are, flow increases and 
track water loss.
NotNot just leak detection, Hagihon is alerted 
to sudden flow increases and estimated 
water loss.
InIn one instance, an unexpected flow 
increase event was detected with a water 
loss being measured at 11 m3/hr. Using the 
TakaDu city management portal, Hagihon 
was able to find the source of the leak in 
one of its service pipes.

Learnings:

((1) Best Practices for replication: 
District metering area: Hagihon’s multilayer 
approach for lowering non-revenue water.
Multilayer approach for lowering 
non-revenue water.
HagihonHagihon Company Ltd, the Jerusalem 
Region Municipal Water & Wastewater 
Utility, provides advanced 24/7 water and 
wastewater services to the about 1 million 
residents (about 15% of Israel's total 
population) of the City of Jerusalem, the 
Town of Mevasert Yerushalaim and the 
ToTown of Abu Gosh. Located in a semi-arid 
climate, the issue of conservation is of 
major importance to Hagihon.
With this understanding, Hagihon has 
achieved global recognition as an early 
adopter of innovative technologies, 
especially in the area of decreasing 
Non-Revenue Water (NRW) or "water loss in 
the network system". Hagihon has 
developed a multi- layered approach for 
lowlowering NRW including the following 
main factors:

Monthly NRW round-table meetings to 
examine forum reviews of NRW data from 
each District Metering Area (DMA) and 
discuss measures that need to be taken.

(2) Improving the water infrastructure by :- 

The water loss in the Old City district 
metered areas (DMA) ranges from 9.5 per 
cent to 19 per cent depending on the DMA.
OOver the centuries, the city has been 
conquered, destroyed, rebuilt, and 
conquered many times throughout its 
history. As a result, the soil beneath the city 
is made of layers of ruins built up over the 
course of 3,000 years.
BecauseBecause of this, when leaks occur water 
infiltrates through the layers of ruins and 
soils - which can take a long time. Once it 
has made its way through those layers it 
will appear on the surface.
AAs a result, leaks can last for prolonged 
periods of time before they are detected 
and even then it is difficult to locate the 
source of the leak.
NotNot as easy as replacing a pipe, Hagihon 
also faces another unique challenge. As a 
historical and religiously important site, it is 
never just as simple as replacing a pipe.
IfIf a new pipeline needs to be constructed to 
replace an old one, Hagihon will need to 
place a temporary line above the ground 
because there is no space to put a new 
permanent pipe next to the old one.
FFurthermore, permission is required from 
the police and city council, as well as 
authorization from the Israel Antiquities 
Authority, the East Jerusalem Development 
Company, and the Committee for the 
Preservation of Gravesites. While 
permissions are being obtained from the 
vavarious parties, the leak continues to leak 
water.
Leak detection offers salvation
To better manage its leak problem, 
Hagihon has turned to software company, 
TaKaDu.
Back in 2018, an undetected leak was 
discovered by chance after the water had 
come through the floor in a home. Prior to 
this, both Hagihon and TakaDu had 
recorded an increase in water loss. 
However, due to a lack of acoustic loggers 
in the area and the city's other challenges, 
thethere was no way to find the source of the 
leak.
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fix leaks in a planned fashion – before 
disturbing traffic and municipal life - and 
thus lowering overtime Human Resources 
and inventory costs.

Methodology for decreasing NRW

(1) Higher management involvement - CEO.
(2) Analyze and create DMA.
(3)(3) Survey and valid network flow status, 
mainly valves.
(4) Reduce pressure of the network as 
much as possible.
(5) Detect hidden leakages, using 
technologies and surveys.
(6) Survey and analyze water metering.
(7) Su(7) Survey for water theft.

Learnings

Unmeasured-Flow Reducer
TheThe innovative solution, UFR 
(Unmeasured-Flow Reducer), is a product 
of A.R.I. Flow Control Accessories. Its main 
objective is to reduce the apparent losses 
by changing the flow regime through the 
water meter at low flow rates. This reduces 
the volume of unmeasured water at low 
flflow rates  and enables the measurement 
of leaks by a domestic water meter.

The UFR regulates the water flow so that 
there is no water flow at all part of the time, 
while the rest of the time, the flow is high 
enough to be measured. Changes in the 
flow discipline at low rates allow the 
existing water meter to measure at all 
water flow rates passing through it. When 
thethe flow rate increases over the water 
meter’s measuring threshold, the UFR 
remains permanently open, so that it does 
not interfere with measurements. The UFR 
also acts as a non-return valve and prevents 
backflow (it closes when the downstream 
pressure and upstream pressure are equal). 
TheThe UFR is a differential non-return valve, 
designed in such a way that the pressure 
difference required to open it is more than 
that required to keep it open.  The pressure

a) Forming and maintaining DMA's 
(Hagihon has more than 108 DMAs), 
installing flow meters and pressure meters 
(sensors) throughout the water system;

b)b) A proactive dynamic pressure 
management in service area, including 
construction of different pressure zones 
and implementation of mechanical, 
hydraulic and/or digital pressure 
modulators.

(3)(3) Implementing a smart network 
management solution including:
a)a) 24/7 monitoring of water flow events 
and water pressure issues within DMAs. 
Using smart systems that employ statistical 
based technology identifying network 
anomalies and indicating location, size, 
priority and time. This is done by 
comparing real-time readings to the 
expeexpected network behavior, considering 
historical patterns as well as correlations 
between different parts of the network, 
indicating development of hidden leaks, 
other network issues and enabling to set 
the right priorities for the repair teams;

b) Implementation of advanced fixed 
acoustic leak detection system that 
monitors water network each night 
identifying the existence and exact location 
of hidden leaks. The cloud-based system 
provides daily management of suspected 
leaks;

cc) Implementation of Trenchless 
Automated Leakage Repair (TALR) solution, 
which is a new low-cost trenchless repair 
category for bulk reduction of leakage in 
drinking water pipes, addressing leaks in 
the range of 40l/hr to 3000 l/hr. Bulk 
reduction of leakage is aimed at impacting 
wawater resources, energy savings, asset 
management and public relations for the 
utility.
The result is Hagihon’s Award Winning 
(WEX Global Award – 2014) for Efficient 
Asset Management, enabling Hagihon to 
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vi. 24x7 consumer complaint center.

Salient features of this project:
(1)     Regular water supply
(2) Consistent maintenance of water 
pressure thus reducing the cost of booster 
pumps and associated electricity bills.
(3)(3)  Water supply to the Consumers at 
improved service level.
(4)  Minimum contamination of the water 
supplied.
(5)  All households to be connected with 
piped water thus improving health and 
sanitation.
(6)   Demand managemen(6)   Demand management.
(7)   Leak detection and repair.

Key Achievements: 
i.i. MVV completed the design & pipe 
laying for a water supply System in West 
End Colony of Vasant Vihar area and 
successfully implemented 24x7 water 
supply.
ii. Water supply increased from less 
than 2 hours per day to 24 hours per day.
iii.iii. 100% New House Service 
Connections.
iv. New pumping station with capacity 
of 91M3/hr has been installed, reducing 
energy and consumption drastically.
vv. Non-Revenue Water reduced from 
61% to below 6%. All bore wells have been 
phased off thereby, removing chances of 
contamination & excessive electricity. AMR 
meters have been installed at each 
household. Tanker complaints have 
reduced to nearly zero.
vi.vi. 24x7 complaint management 
system with user friendly consumer service 
center and electricity bills reduced.

Challenges:
i. In the years the project worked- 
there was no orderly legislation to water 
meters making it more difficult.
ii.ii. The implementation of the vision of 
supplying water around the clock did not 
materialize in the years when Gihon 
worked in the field.

difference to open the UFR is 0.4 bar, whilst 
the pressure difference to keep it open is 0.1 
bar. When a leak develops (a flow rate 
below the measurement threshold of the 
water meter) the downstream pressure 
drops. When the downstream pressure 
drops below 0.4 bar of that of the upstream 
prpressure, the UFR opens and allows for a 
flow rate above that of the measurement 
threshold.
The free flow of water through the UFR 
equalizes the pressure across the UFR and 
allows it to close. The continuing leak 
downstream to the UFR will make this 
operation repeat itself over and over again. 
Every time the UFR opens, a quantity of 
water passes through the water meter at a 
flflow rate above the measurement 
threshold of the water meter and so the 
flow is measured.

An Israeli pilot project in Delhi
Delhi Jal Board (DJB) has initiated pilot 
project of improvement in water supply 
network in selected areas of Delhi and 
Vasant Vihar was selected as one of the 
areas for this scheme. The areas covered 
under this project are Vasant Vihar, Vasant 
Enclave, Shanti Niketan, Anand Niketan 
andand Westend. MVV Water Utility Pvt Ltd is a 
consortium of SPML Infra, Tahal Consulting 
Engineers and Israel's largest water 
company Hagihon Jerusalem Water and 
Wastewater Works formed to undertake 
the improvement in service level for water 
supply in Mehrauli and Vasant Vihar project 
aareas.
Scope of project :
i. Improving water supply/availability.
ii. Improving the existing water 
distribution system in order to minimize 
leakage and wastage of water.
iii. Revamping of service connections in 
the project area.
iv. Rehabilitation & augmentation 
works for pumping stations.
v. Immediate Road restoration after 
laying the pipelines during project 
implementation.
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Day 6
Field Visit: Sea of Galilee
by Mr. Joe Nakkar

nature will be protected and preserved, and 
so on. For instance, the plan recommends 
moving Highway 92 from its current route 
along the east coast of the lake. 

InIn terms of water management, irregular 
rainfall, rising temperatures and intensive 
pumping have overtaxed the world’s lowest 
freshwater lake, which for decades has 
served as the Jewish state’s main 
sweet-water reservoir.

WhenWhen Israel first built the National Water 
Carrier between 1953 and 1964, it was the 
country’s largest, most ambitious, and 
most expensive infrastructure project. More 
than 4,000 workers laid a network of pipes 
that brought water from the Sea of Galilee 
in the north as far south as the Negev 
desedesert, helping to realize the dream to 
make the desert bloom.

But since the first desalination plant started 
operations in 2005, Israel has needed to 
pump less and less water from the Sea of 
Galilee for drinking and agriculture, and 
today very little water is withdrawn from 
the freshwater lake. The majority of Israel’s 
drinking water — some 70 percent — now 
comescomes from the coastal desalination plants, 
especially those in the southern cities of 
Ashdod and Ashkelon. After several 
decades, the need for water to flow from 
the Sea of Galilee in the north to the rest of 
the country in the south is more or less 
gone. Israel now plans to tackle the 
cchallenge by reversing the water flow 

The Galilee Sea — Kinneret, as it is called in 
Hebrew, after its violin shape — is the only 
natural freshwater lake in the country, and 
its history is long and rich. The Sea of Galilee 
supplies 30% of Israel's drinking water. The 
salinity of the lake is significantly higher 
than the salinity of surface streams that 
flflow to the lake. The high salinity is mainly 
derived from saline groundwater that 
emerges through off-shore and on-shore 
springs along the coast of the lake. 
Monitoring water quantities and qualities 
in the lake and its watershed provides the 
basis for current operation and for decision 
makingmaking in planning management of the 
watershed as well as water management of 
the stressed lake.

Over the years, the authorities have fought 
with entrepreneurs who took control of the 
beaches and made them profitable private 
tourism enterprises threatening the 
catchment areas of the lake.

AA comprehensive development plan was 
put together to address the tourism 
potential of the region and enable the 
public to enjoy the beaches while nurturing 
and preserving the open spaces, preserving 
the Galilee as the country’s largest open 
water reservoir, developing the religious 
sisites and protecting the ecological 
heritage.  The plan regulates the different 
uses that would be authorized along each 
of the lake’s 65 kilometers [of shoreline]. It 
includes areas designed for the 
development of tourism and areas where 

13th May, 2022
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through its vast network of pumps, pipes 
and tunnels dating to the 1960s, the 
National Water Carrier. Israel, a leader in 
making seawater drinkable, plans to pump 
excess output from its desalination plants 
into the Sea of Galilee, depleted by overuse 
and threatened by climate change. Instead 
ofof water only flowing from north to south, 
Mekorot will be able to use the same pipes 
to pump water from the desalination plants 
in the south of the country back to its north.

Eventually, the desalination plants will be 
operating at a capacity that will allow 
Mekorot to pump enough desalinated 
water into the Sea of Galilee to raise the 
level of the lake by approximately half a 
meter. 
TheThe plan to pump desalinated water into 
the Sea of Galilee will allow Israel to treat 
the freshwater lake as a sort of savings 
account for especially dry years.

  At the height of summer, when Israel uses 
the most water, Mekorot will be able to take 
out water from the Sea of Galilee without 
fear of reaching the black line. 

ThisThis could save Israel from having to build 
additional desalination plants to meet the 
high-demand periods, plants that would 
not be needed the rest of the year. 

The country has run into difficulty finding 
places to build new desalination plants, due 
to local opposition from residents angry 
over losing their beach access.
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Day 7
Field Visit: Hadera RO Desalination Plant
by Mr. David Mulghay, CEO

Israel has experienced water shortages for a 
long time. The government had approved 
bills to construct desalination plants such 
as the Ashkelon facility, which has the 
capacity to generate 100 million m³ of fresh 
water a year, the Palmachim facility, which 
has a production capacity of 30 million m³ a 
yeyear, and the Ashdod facility, which has a 
production capacity of an additional 100 
million m³, to overcome these problems.

Despite these installations, Israel still needs 
more potable water. The government 
therefore passed a bill to increase the 
output capacities of the above facilities by 
an additional 75 million m³.

Hadera plant design
TheThe Hadera project is divided into two 
plants: eastern and western. Both have the 
same production capacity and can be 
operated independently. The plant houses 
pre-treatment and high-pressure pump 
facilities and an efficient energy recovery 

Hadera RO Desalination Plant was 
constructed within the grounds of Rabin 
Lights power station in Hadera, Israel. The 
plant is located on the Mediterranean coast 
50km north of Tel Aviv.
InitiallyInitially the plant was designed to produce 
about 100 million m³ of high-quality 
potable water per year. In early 2009 plans 
were made to extend production capacity 
by another 27 million m³ per year with an 
investment of €70m. After extension, the 
plant has become the largest RO-based 
desalination plant in the desalination plant in the world.
The plant extension was completed in May 
2010 and will be operated by H2ID, a 
consortium of IDE Technologies (IDE) and 
Shikun & Binui Housing and Construction.
H2ID signed the agreement for the 
extension project on a BOT basis, with a 
contract for 25 years including the 
construction period.
DuDuring the operation period, water will be 
supplied to the Israeli Government at $ 
0.57/m³. After 25 years the plant will 
become government property.
InIn June 2009 Israel’s Ministry of Finance 
signed an agreement regarding financing 
of the expansion. The financing deals were 
completed in March 2009. The government 
awarded the €70m contract to H2ID in July.
EneEnergy Recovery Inc (ERI provided PX-220 
pressure exchanger devices that help 
reduce energy consumption by 60%. The 
Hadera plant receives electricity directly 
from Israel Electric Corporation (IEC).

Purpose of project

15th May, 2022
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60% (700MW) of power consumption at the 
plant annually, allowing water availability at 
lower prices. The devices have the capacity 
to produce approximately 600,000m³ (158 
million gallons) of fresh water per day.
TTo decrease energy requirements and 
increase overall efficiency, the plant uses 
pumping centre, membrane centre and 
energy recovery centre, and Cascade Boron 
Treatment technologies.
RORO technology at the plant includes sea 
and brackish water desalination and a 
design offering simpler operation and 
maintenance. It can produce water for 
drinking and industrial purposes.

Pre-treatment
TheThe first step in desalinating seawater is 
pre-treatment. This is intended to reduce 
salt precipitation or microorganism growth 
in membranes and uses ERI’s pressure 
exchanger technology. Since water from 
the sea passes through a narrow passage 
during the RO process, suspended solids 
arare removed.
Pre-treatment is necessary because it 
reduces fouling, scaling and membrane 
degradation and modifies product flow, salt 
rejection and product recovery. It also 
reduces operating costs through energy 
recovery devices and extends the life of the 
RO system.

TTreatment
RO is widely used to convert seawater into 
potable water. The process involves forcing 
seawater through a fine-pored membrane 

system, membrane assembly and 
post-treatment facilities.

The plant was designed to produce 
388,000m³ of drinking water per day, 
although the production capacity was later 
extended to 462,000m³ per day to address 
water shortages.

TTechnology
IDEIDE selected PX Pressure Exchanger 
devices by ERI, a leader in designing and 
developing energy recovery devices, for 
desalination at the plant. The devices are 
intended to reduce energy consumption in 
SWRO plants, making the desalination 
process more cost-effective. They operate 
atat up to 98% efficiency to reduce energy 
consumption. PX devices can also reduce 
CO² emission by 2.3 million tons per year 
and are expected to save approximately 
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Learning 1:
IDEIDE Technologies and a consortium of 
international financial institutions funded 
the $425-million (USD) Hadera RO 
Desalination Plant build-operate-transfer 
undertaking. Never before had foreign 
banks financed such a large-scale project in 
Israel, and Euromoney Project Finance 
rerecognized this accomplishment with a 
2007 Deal of the Year award. 
The Hadera facility is a standout in terms of 
its treatment costs as well. The operation is 
producing high-quality potable water from 
Mediterranean seawater for approximately 
60 cents (USD) per cubic meter, among the 
lowest desalination costs worldwide. Care is 
taken to maximize production during 
ofoff-peak hours in order to avoid the highest 
electricity fees, and the plant employs an 
energy-recovery system with its 
high-pressure pumps: key factors in 
controlling operational expenditure costs 
and keeping treatment costs affordable. 
In 2032, marking 25 years after the notice to 
proceed was issued, ownership of the 
Hadera RO Desalination Plant will be 
transferred to the Israeli government.
Proven Innovation through:
1. Pressure Centre Design for SWRO
2. 16’’ vertical membranes
3.3. Increased Efficiency, Economy and 
Reliability: High Efficiency Multi Effect 
Distillation, Direct Osmosis Cleaning (DOC)
4. Reduced CAPEX & OPEX: Chemical 
Free Desalination, High Recovery RO 
(MAXH2O)
5.5. Minimal Environmental Impact: 
Boron Removal System, Waste Water 
Reuse

Learning 2:

SSwiss challenge method is a new process of 
giving contracts. Any person with 
credentials can submit a development 
proposal to the government. That proposal 
will be made online and a second person 
can give suggestions to improve and beat 
that proposal. An expert committee will 

using a pressure pump at varying pressures 
of 67 bar to 75 bar. External pressure is 
needed to reverse the flow of water 
because in regular osmosis water 
molecules naturally flow from higher 
concentrations to lower concentrations.
TheThe pressure exchanger is connected to the 
concentrate stream, which transforms a 
pressure drop into rotating energy and 
purifies water by up to 98%.
TheThe RO membranes consist of dense 
barrier layers of polymer matrix, through 
which most of the separation occurs. Water 
molecules pass through these pores, while 
salt and impurities are retained.

TheThe post-treatment process is then applied 
to desalinated water to adjust the pH level. 
The pure drinking water is stored in on-site 
facilities before being distributed.

Key Players

TheThe Hadera plant was built by H2ID after 
they won an open tender from the Israeli 
Government. IDE is known for its 
high-quality water applications, which are 
incorporated in about 360 desalinations 
plants in 40 countries.
TheThe European Investment Bank (EIB) 
approved €35m ($52m) financing for a 
€70m ($104m) extension, which represents 
50% of the total amount required. The rest 
of the financing was arranged by French 
Calyon Corporate and Investment Bank, a 
specialist in long-term projects, and by 
BanBanco Espirito Santo (BES), a Portuguese 
investment bank.
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consumed in the desalination process, and 
enables chemical-free membrane cleaning 
for uninterrupted operation and stable 
performance, which increases the system's 
availability.
"Gi"Given today's critical water resources and 
environmental challenges, we are proud to 
be the first to introduce a unique, 
eco-friendly system that increases ROI, 
offers lowest maintenance costs, ensures 
uninterrupted operation and reduces 
long-term energy consumption," said 
AvAvshalom Felber, CEO of IDE. "With over 45 
years of industry expertise and 400 plants 
installed in 40 countries worldwide, we are 
well experienced to get the job done. And 
with IDE PROGREEN, we can now provide 
environmentally-sustainable and 
cost-effective water desalination systems 
acacross the globe with all the benefits of a 
comprehensive desalination system in one 
neat, compact package."

IDE PROGREEN helps to further save 
money by utilizing highly efficient pumps, 
coupled with an energy recovery system, to 
reduce energy consumption. The modular 
product is designed for capacities ranging 
from 500 to 10,000 cubic meters per day 
per unit, depending on water type; and is 
avavailable containerized or skid-mounted, 
depending on the capacity.

Learning 4: 

Potable Water Reuse and Drinking Water
The process of using treated wastewater for 

accept the best proposal and the original 
proposer will get a chance to accept it if it is 
an improvement on his proposal.
In case the original proposer is not able to 
match the more attractive and competing 
counter proposal, the project will be 
awarded to the counter-proposal.
TheThe Swiss challenge method is one that has 
been used in India by various states 
including Karnataka, Andhra Pradesh, 
Rajasthan, Madhya Pradesh, Bihar, Punjab 
and Gujarat for roads and housing projects. 
The Supreme Court approved the method 
for award of contracts.

LLearning 3:

IDE PROGREEN offers high-quality water 
production while eliminating the use of 
chemicals and optimizing energy 
consumption, thus reducing operational 
costs, and increasing ROI.
IDEIDE Technologies launched IDE 
PROGREEN, the industry's first green 
Reverse Osmosis (RO) system for water 
desalination. Representing a clean and 
economical approach to high-quality water 
production, IDE PROGREEN reduces 
operational costs and increases ROI by 
optimizingoptimizing the energy consumption, 
eliminating the use and handling of 
chemicals, and offering a customizable, 
self-maintained platform. This results in 
affordable, sustainable, high-quality water 
for applications worldwide including 
industry, agriculture and drinking water.
IDE PROGREEN overcomes the challenges 
of minimizing desalination impact on the 
environment by eliminating the use of 
chemicals in the pre-treatment and 
desalination processes. The new water 
production system is compact and flexible, 
which makes it easy to transport and install. 
ThisThis significantly reduces costs and 
eliminates the need to invest in expensive 
infrastructure. In addition, as part of the 
desalination process, the patented RO 
Membrane Direct Osmosis Cleaning (DOC) 
system reduces the amount of energy 
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these wastes continues to be a challenge 
from the standpoints of cost, 
environmental safety, and biosecurity.
TheThe amount of waste produced by livestock 
and poultry in factory farms in the United 
States, for example, is almost 13 times 
higher than that of the entire human 
population. In the United Kingdom, every 
year, 150 million tons of livestock waste is 
dumped directly in the environment. Delhi 
tootoo suffers from improper environmental 
treatment of wastes from gaushalas.
Israel has wastewater treatment facilities 
that consists of a series of physical and 
biological stages. During the first steps, 
solid waste is filtered from the wastewater 
and separated for composting, while the 
liquid part flows through three individual 
artificial wetlands and eventually comes 
out as out as clean irrigation water.
Artificial wetlands are engineered systems 
that use natural functions from the soil, 
vegetation, and other organisms and are 
typically used to treat wastewater, 
greywater or stormwater runoff.
At the outset, the raw wastewater appeared 
brownish and cloudy, but after it went 
through the wetlands, it is crystal clear and 
odorless.
TheThe plant roots acidify the soil with their 
eliminated carbon dioxide, which leads to 
sodium removal, while the plant itself takes 
up sodium from the soil for its own vital 
processes.
TheThe objective is to provide a closed system 
to circulate agro-industrial wastewater on 
the site on which it is produced while also 
complying with the standards for the reuse 
of treated wastewater.
Environmental costs of desalination:
TheThe desalination of seawater is perceived as 
one of the most viable processes to fulfill 
the mounting demand for freshwater. 
Despite enormous economic, social, and 
health benefits offered by desalination, 
there are several concerns regarding its 
prospective environmental impacts (EIs). 
TheThe brine management technologies for 
the disposal of reject stream, the recovery 

drinking water is called potable water 
reuse. Potable water reuse provides 
another option for expanding a region’s 
water resource portfolio.
There are two types of potable water reuse:
IndiIndirect potable reuse: Uses an 
environmental buffer, such as a lake, river, 
or a groundwater aquifer, before the water 
is treated at a drinking water treatment 
plant. Direct potable reuse: Involves the 
treatment and distribution of water 
without an environmental buffer.

LLearning 5:

Biomimicry method for solving the 
wastewater problem by using nature’s 
wisdom:
BiomimicBiomimicry is an approach to innovation 
seeking sustainable solutions to human 
challenges by emulating nature’s 
time-tested patterns and strategies. In the 
process developed by Ayala, the draining 
properties of the soil and the absorptive 
capacities of the plants are used to purify 
thethe brownish residual water produced by 
livestock industries, leaving it crystal clear 
and ready to reuse.
Aside from meat, milk, and eggs, livestock 
industries produce wastes that are harmful 
to the environment if not well managed. 
The production and accumulation of large 
volumes of waste have increased as a result 
of the quest for profit maximization by 
farmers in the face of the growing demand 
forfor their products. However, the disposal of 
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The main objectives of the Kishon river 
cleanup:
i. Termination of the river pollution.
ii. Quality water addition, according to 
the river restoration principles.
iii. Cleaning and treating the polluted 
river floor.
iiv. Restoration and preservation of 
habitats, including restoring lost species to 
the river and river banks.
v. Turning the river canyon to the 
green lung of the Haifa metropolitan area.
vi. Developing recreational parks on the 
river banks.
vii.vii. Improving land value and creating 
economic activities that will develop the 
area.
viii. Changing the public image of the 
river and its surroundings.

The goal:
MaintainingMaintaining the river as a sustainable 
eco-system and returning the river to the 
public as a living, flowing river.

The Rivers and Springs Law (1965)
The Rivers and Springs Authority (Kishon 
River Authority) directive 1994
TheThe Ministry of Environmental Protection 
Government decisions:
i. Government decision # 969 – master 
plan for the Kishon river
ii.ii. Government decision #1509 – the 
Shamger Committee report regarding the 
consequences of IDF activities in the 
Kishon River and its surroundings on the 
health of the soldiers that trained there.
iii. Government decision #3454 – the 
Kishon River depolluting and cleanup plan.
iiv. Government decision #5076 – the 
Kishon River Authority cleanup budget.
Dredging and Sediment Remediation in 
the Kishon River
Restoring Life to The River
Kishon River rehabilitation, Israel

Achievements:
i.i. Approval of the Kishon River Master 
Plan by the Israeli government.

of precious materials and water, and the 
production of useful chemicals are crucial. 
Current challenges to minimize the adverse 
impacts of desalination and prospects of 
sustainable greener desalination to 
overwhelm global water scarcities are dealt 
through technologies. The current 
desalinationdesalination approaches have moderate 
and minor negative EIs. However, with 
proper mitigation and utilization of modern 
technologies, these impacts can be 
lessened. Furthermore, by employing 
various modern techniques, reject brine 
can be utilized for several useful 
applicationsapplications while reducing its adverse 
impacts simultaneously. Recent 
advancements in desalination 
technologies have also offered many 
alternative approaches that provide a 
roadmap towards greener desalination.

Field Visit: Kishon River Restoration 
Project

by Mr. Eitan Zentner, Head of 
Environment, Kishon RA

TheThe Kishon River Authority was founded in 
1994 by the Ministry of Environmental 
Protection according to the Rivers and 
Springs Law (1965) and the Rivers and 
Springs Authority (Kishon River Authority) 
directive 1994, in order to implement a 
comprehensive cleanup project: 
prprevention of water pollution, hazard 
removal, arranging water sources, 
preservation of landscape and creation of 
recreational areas. All this was done after 
recognizing the importance of turning the 
river from a problem to a solution and 
recreating it as a public asset. 

Authority members include government 
offices, municipalities, factories, land 
owners, corporations and public 
organizations.
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Park in Haifa.
xiii. Preparation of a detailed plan for the 
Lower Kishon River Park in an area 
spanning about 90 hectares (0.9 Sq Km).
Water Quality improvement in the river:
InIn recent years, there has been significant 
improvement in water quality in the Kishon 
River. This is due to regulation and 
supervision of industrial plants by the 
Kishon River Authority and the Ministry of 
Environment Protection and to 
requirements for upgrading wastewater 
trtreatment facilities and improving the 
quality of discharge to the river, as well as to 
treatment of the different hazards along 
the river.
The Rehabilitation Ecosystem
In the wake of the improvement in the 
river’s water quality, wildlife has begun to 
return to its waters and banks.
The Kishon River Authority operates a 
biological monitoring system and is taking 
steps to restore species that have 
disappeared from the riverbed:
•• Restoration of the soft-shelled turtle
• Restoration of the Melanopsis snail
• Restoration of the Acanthrobrama 
lissneri fish
• Implementation of observations 
• Conservation of habitats
• Rehabilitation of vegetation
FFuture Goals
• Implementing a complete solution 
for Industrial effluents and stopping 
discharge to the river 
• Improving rivers water quality and 
cleaning up the river bed from pollution for 
boating and fishing purposes. 

ii. Ongoing supervision of discharges 
to the river and protection of the river and 
its environs from hazards.
iii. Reduction in the volume and 
improvement in the quality of effluent 
discharges to the river and significant 
improvement in its water quality.

iiv. Setting of an environmental 
standard for water quality in the Kishon 
River.
v. Implementation of comprehensive 
monitoring to check water quality along 
the length of the river at regular intervals.
vi.vi. Establishment of an online 
monitoring station for continuous 
measurement of river water quality.
vii. Biological monitoring of the return 
of life to the river and the return of species 
to it.
viii.viii. Establishment of a breeding nucleus 
of rare plant species which are 
characteristic of the river environment.
ix. Implementation of a comprehensive 
survey to determine and characterize the 
pollution in the riverbed.
x.x. Adoption of a government decision 
on a pollution cleanup plan for the Kishon 
River with joint funding from government 
ministries, local authorities and industrial 
plants.
xi. Preparation of a water plan for the 
river.
xii.xii. Establishment of parks along the 
riverbanks: in Kiyyat Tivon, Ha’amakim 
Junction, Alro’i Spring, the Gedura River 
Park in Kiryat Bialik and the Fishing Harbor 
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Field Visit: Rivulis - Manufacturer and 
provider of irrigation solutions, Kibbutz 
Gvat
by Mr. Raphi Golan, Marketing 
Director, Asia

ImImpact evaluation studies of 
micro-irrigation schemes point out that 
irrigation cost is reduced by 20-50 per cent 
with an average of 32.3 per cent in 
micro-irrigation schemes. Electricity 
consumption is reduced by about 31 per 
cent and the saving of fertilizers is in the 
range of 7 range of 7 to 42 per cent.
Most importantly, the overall income 
enhancement of farmers is in the range of 
20-68 per cent with an average of 48.5 per 
cent.
However, the government data show that 
very few States have shown enthusiasm to 
execute micro irrigation systems to save 
water and add to the farmers’ income.
TheThe field visit to Rivulis, a major 
manufacturer of micro irrigation 
equipments and provider of micro 
irrigation solutions  through light on the 
immense impact of micro irrigation 
solutions in Israeli agriculture especially 
drip irrigation and precision agriculture.
StaStarting in 1966 as Plastro on Kibbutz Gvat 
in Israel, Rivulis has grown over the years to 
become a global irrigation leader, 
expanding our drip irrigation and micro 
irrigation capabilities, market coverage and 
operational scale through the merger of 
four leading players: Plastro, T-Systems, 
RobeRoberts Irrigation and Eurodrip.
The Company offers professional system 
design to installation, agronomist 
expertise, hands-on training and education, 
in-the-field technical support, financing, 
and logistics to Manna Irrigation 
Intelligence, its satellite-based precise 
irrigation software providing growers with 
sisite specific, dynamic irrigation 
recommendations in real time. Additional 
product innovations include:
• Rivulis X-Pell, drip line & drip tape 
capable to defend itself against insect 

Implementing of water supply program for 
the river in accordance with river 
rehabilitation principles.
• Adding Park sections and bicycle 
paths along the river and its tributaries 
• Developing an Urban Nature Park 
downstream 
•• Diverting the lower Saadia river to 
the Kishon salt marshes and developing a 
bird-watching park in the region 
• Rehabilitating unique habitats along 
the river 
• Establishing a river rehabilitation 
and wetland visitor center.

LLearnings:

i. Biological monitoring of the return 
of life to the river and the return of species 
to it.
ii. Establishment of a breeding nucleus 
of rare plant species which are 
characteristic of the river environment.
iii.iii. Implementation of a comprehensive 
survey to determine and characterize the 
pollution in the riverbed.
iv. Preparation of a water plan for the 
river.
vv. Establishment of parks along the 
riverbanks: in Kiyyat Tivon, Ha’amakim 
Junction, Alro,I Spring, the Gedura River 
Park in Kiryat Bialik and the Fishing Harbor 
Park in Haifa.
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the users. The farmers are demanding 
components of drip kits like pipes, drippers 
etc. which they can assemble on their own 
and the biggest example of this shift is the 
popularity of Pepsee systems.

insect damage.
• Rivulis T-Tape – integrated emitter.
• Rivulis Ro-Drip – molded emitter 
drip lines.
• Rivulis H6000 PE Layflat – layflat 
with pre-installed outlets.
•• Manna Irrigation Intelligence – a 
sensor-free precision irrigation decision 
support solution helping growers to fine 
tune their irrigation decisions in real time.
MannaManna is a sensor-free, software-only 
solution that provides growers around the 
world with the actionable information they 
need to make better-informed and more 
confident irrigation decisions.
MannaManna leverages high resolution, 
frequently refreshed satellite data and 
hyper-local weather information to deliver 
highly affordable and accessible solutions 
for site specific irrigation recommendations 
and crop health monitoring— right in the 
palm of a grower’s hand.

LLearning:

FFrom the highly sophisticated custom-built 
drip irrigation solutions for the large 
farmers, the technology shifted towards 
Package Solutions provided in the form of 
Drip-Kits popularized by IDE in the form 
ofBucket-Drip-Kits and Micro-Tube-Kits 
and the recent Family-Drip-Kits being 
ofoffered by Netafim. Today, there is a need to 
transfer the technology into the hands of 
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Day 8
Lecture: Israel’s National Program for the Introduction
Technologies in the Water Sector

by Mr. Danny Lacker, IWA

dark, cool and dry secured room or in the 
room designated as the emergency room 
such as a “sealed room”:
Recommended supplies include:
• Package of wet wipes or 
anti-bacterial gel – to be used for personal 
hygiene in lieu of water.
•• Disposable paper goods and paper 
towels – to be used when you can’t wash 
dishes.
• Garbage bags – to maintain a clean 
environment and to prevent environmental 
hazards.
•• Sanitation bag – sanitation needs. 
Can be purchased on specialized web sites.
• Gaalit maravi sanitation kit is a prime 
example discussed in the session.

Introducing Technologies and IOT 
solutions to water utilities - INNOVATION 
AT WATER AND SEWAGE FACILITY

MEIMEI SHIKMA WATER AND SEWAGE 
FACILITY

The Mei Shikma Water Utility Ltd was 
founded in 2008 as a regional water and 
sewage Utility.
TheThe Holon Municipality, Or Yehuda 
Municipality, the Azor Council and the Beit 
Dagan Council are the owners of the Utility, 
which provides water and sewage services 
to approximately 250 thousand inhabitants 
and is responsible for some 100 thousand 
water meters.
TheThe Utility purchases about 19 million cubic 
meters of water per year from the Mekorot 

Water Security and Emergency 
Challenges

Israel is under constant threat, which may 
also affect water and sewage use.  The 
threats to water use and management are 
as follows:
 • poison
 • sabotage of  • sabotage of water facilities
 • war-cyber-attack by Iran
 • system failure - for example walkerton e 
coli contamination, Harbin spill of China, 
Charleston chemical spill in West Virginia, 
USA, 
 • human error
 •  • earthquake

SHORT TERM RESPONSE TO WATER CRISIS
RegularRegular emergency sessions on potential 
water issues are held. Various emergency 
situations with advice on how to handle 
them should the need arise are advertised. 
Public information, alternative water 
supply and hi tech and low tech solutions 
are the main areas of response to water 
crcrisis. In order to minimize the amount of 
stress during an emergency, and the need 
to leave homes, every household shall store 
4 liters of water per person per day, for 
three days (it does not have to be mineral 
water, water from the sink will suffice). 
Bottled sink water shall ne refreshed once a 
monthmonth with fresh water. Bottled mineral 
water should be used by the date on the 
label. Home Sanitation Kits shall be 
maintained, which includes basic products 
for daily use. The kit should be kept in a 
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data analytics dashboard, CYMAT water 
quality monitoring, smart AI based service, 
combining superior sensors.

Palgei May’im: Bundelkhand UP Water 
Project

TheThe India –Israel – Bundelkhand Water 
Project comprises three key components 
including water conservation, water 
efficient transportation and advanced 
water practices for agriculture.
TheThe agreement has been signed for two 
years and will be extended later. The project 
aims to address water crisis in drought.

Company and maintains 300 km of water 
pipelines and another 300 km of sewage 
pipes, in addition the Utility possesses a 
regional sewage pumping station, which 
streams the waste waters to the Shafdan 
lines.

FFurthermore, the Utility maintains an 
accumulation pool of 3000 cubic meters in 
the Azor Regional Council area.

The Challenge
•• Connecting the city's main meters to the 
remote reading system (AMR) and an 
extensive deployment of communications 
systems in a populated urban area.
• Conducting rigorous testing in order to 
ensure that no inconvenience is caused to 
residents by the integration of the meters.
•• Connection and integration into the 
existing BILLING system at the Utility.

Water rates
Construction fees 31.3 $ / m

How they do it
• infra maintenance - 
opeoperation - control center, contractor 
supervision, data analytics engineering 
 • data management - unique technologies- 
acoustic detectors, water quality, sleeving 
technologies, micro tunnelling.
Government initiative
Israel new-tech program
AAquarius spectrum leak detection a s pipr 
condition assessment - acoustic sensor, big 
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Day 9
Field Visit: Be’er Sheva Stream Restoration Project
by Mr. Nehemia Shahaf, CEO, B’sor River Authority

community with the  primary objective of 
laying the foundation for effective stream 
restoration. The JNF Parsons Water Fund is 
a principal funder of the three-year project, 
which is managed by Center for 
Transboundary Water Management at the 
Arava Institute for Environmental Studies  
(C(CTWM).
To understand the broader picture, water 
quality in Negev communities must be 
evaluated together with the water from the 
Bedouin and Palestinian communities 
upstream.
To address the causes of pollution at a 
watershed level, CTWM is using 
state-of-the-art hydrological monitoring 
stations and Geographic Information 
Systems (GIS) to collect and analyze 
watershed data. The first of three advanced 
hydrologic monitoring stations has been 
installedinstalled and will collect continuous water 
quality and quantity data. Extensive 
information has been compiled on water, 
environmental conditions, 
socio-economics, land use, and sources of 
pollution from throughout the watershed. 
Additionally, CTWM has developed a 
geodatageodatabase using GIS to analyze and 
visualize watershed data spatially on a 
series of maps.
CTWM, which has a history of seeking 
practical solutions to environmental 
problems with diverse voices and a regional 
focus, engaged Israeli, Palestinian and 
Bedouin stakeholders in cross-border 
workshops. The compiled data was used as 
a platform for transboundary dialogue 

Watersheds are the areas of land where all 
of the water that runs under it or drains off 
it collects at the same place. The 
Besor-Hebron-Be’er Sheva watershed 
includes areas of Israel, the West Bank, and 
Gaza (Sde Boker in the south, Hebron in the 
northeast, and Gaza in the west), ultimately 
drdraining into the Mediterranean Sea. 
Because it includes both Israel and the 
Palestinian Authority, it is considered a 
transboundary watershed.
The watershed’s problem stems from 
untreated sewage discharges from 
domestic and industrial sources, including 
leather tanning, stone cutting, and 
olive-pressing facilities in the West Bank 
due to the region’s limited wastewater 
treatment infrastructure. Pollution 
genegenerated by the Palestinians then crosses 
into Israel downstream. 

At the Green Line, Israel partially treats the 
wastewater, but because the water belongs 
to the Palestinians, according to 
international water law, all Israel can do is 
release the wastewater back into the 
stream. By the time the water reaches Be’er 
Sheva it has picked up additional untreated 
waswastewater from surrounding Bedouin 
communities that also lack adequate 
sewage infrastructure. In addition, research 
suggests that the surface wastewater 
infiltrates groundwater, posing a serious 
threat to drinking water resources in the 
Western Mountain aquifer. This project 
bbrought together parties from Israel, the 
Palestinian Authority and the Bedouin 
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perceived as taking water away from 
agriculture. 

InIn the year 2000, the cabinet’s 
‘Governmental Decision 18/7/2000’ for the 
first time, specifically approved allocation of 
50 mcm of fresh water to nature – 
essentially an allocation for the restoration 
of Israel’s streams. Over a decade later, 
authorities had yet to actually allocate all of 
thisthis water to nature, but at least at the level 
of proclamations and vision, administrators 
were beginning to recognize the value in 
rehabilitated streams.
These were steps in the right direction in 
terms of improving water quality and the 
adequacy of stream flow.

Learnings:

AA Stream Rehabilitation Authority – an 
interagency body – acting in advisory 
capacity, with statutory powers may be 
made responsible for coordinating the 
policy and decision-making with 
operational powers for rehabilitation of 
rivers. 
WWatershed basin approach to stream 
rehabilitation is necessary, and it is widely 
recognized in israel that such an approach 
is necessary for effective implementation.
Stream rehabilitation is a prolonged 
process that requires considerable stamina 
on the part of society and decision-makers.
TheThe complex web of interactions within 
biological systems is extremely sensitive, 

about effective restoration strategies and 
discussions about water quality and 
wastewater management. The GIS 
visualization and analysis helped 
communicate a scientific understanding of 
the watershed conditions and foster a 
better working relationship with all 
ininvolved.
CTWM’s research ensured a sustainable 
and beneficial watershed for not only Be’er 
Sheva and the Be’er Sheva River Park, but 
also the entire Negev region. By framing 
the project at a watershed level, the 
approach fulfills the goals of restoring the 
entire system from its point of origin in the 
southesouthern West Bank to its terminus at the 
Mediterranean Sea, including the 
establishment of a viable and flourishing 
Be’er Sheva River Park.
Base flow water discharge in the Besor 
watershed decreases downstream by more 
than 80%.
The majority of this loss of water may be 
attributed to transmission losses in the 
channel bed, with infiltration of pollution 
load into the soil and groundwater. 
TheThe major point pollution source is raw 
sewage discharge from the city of Hebron 
into the Hebron Stream. This source 
changes the fundamental nature of the 
ephemeral stream, converting it into a de 
facto sewage conduit with permanent 
baseflow running more than a 120 km 
dodownstream.  The Hebron Stream does 
show a semi-self-purification mechanism 
that partly treats the sewage and reduces 
the organic load in the water.  A range of 
pollutants, including nonpoint agricultural 
runoff, urban stormwater, and discharge 
from industrial sites have also been 
identified at maidentified at many points along the stream. 
Today Israel’s streams certainly benefit from 
the steady improvement in Israel’s sewage 
treatment. Ultimately, streams cannot 
come back to life if they do not have a 
reliable flow of fresh water. Because water 
allocation in water-scarce countries is 
essentially a zero sum game, taking water 
forfor stream restoration has traditionally been 
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The facility operates in accordance with the 
current European directive, which ensures 
the stability of the material for at least 1,000 
years after burial.
Thermal treatment of organic waste 
TheThe facility is owned by Ecosol (Israel) Ltd., a 
subcontractor of the Environmental 
Services Company.
The facility is designed for incinerating 
hazardous chemical organic waste that 
arrives at the plant from the various 
industries in throughout Israel.
OptimumOptimum operation of the facility requires 
a minimum amount of waste of caloric 
value that will be sufficient for incineration, 
without a need for fuels.

TheThe treated organic waste includes among 
others, waste from the pharmaceutical 
industry, waste from hospitals, expired 
medicines and by products of the chemical 
industry and other industries.
TheThe laboratory of the Environmental 
Services Company is located in the 
company’s plant.
The laboratory is certified by the National 
Laboratory Accreditation Authority under 
the ISO/ IEC 17025 standard.
TheThe laboratory conducts regular control of 
all of the chemical processes that are 
performed at the facilities of the plant and 
develops unique, advanced methods for 
treating waste. The laboratory confirms the 
receipt of waste at the plant, conducts 
checks for identification of the waste and 

frequently poorly understood and may take 
decades to reach a healthy equilibrium. 
Cosmetic projects, such as bike trails, 
concretized banks and park benches, may 
satisfy much of the public demand, and are 
much easier and cheaper to implement, 
but what is more required is meaningful, 
scscientific and sustainable restoration of 
rivers with clear basin rehabilitation plans 
on watershed basis.

Field Visit: Environmental Services 
Company Limited

by Mr. Boaz Hirsch

The Environmental Services Company Ltd. 
(ESC) is a government company that was 
established in 1990, to deal with all of the 
hazardous waste produced in Israel, while 
carefully protecting the environment.
TheThe company provides a wide range of 
environmental protection solutions and 
services to industries, research institutes, 
laboratories and businesses. The company 
owns and operates a plant, situated in the 
Naot Hovav Industrial Area. Using some of 
the most advanced modern methods in 
thethe world, the plant a wide range of 
hazardous waste types including– organic, 
inorganic, liquid and solid.
Treatment of inorganic effluents that are 
polluted with various heavy metals, acids, 
bases and oxidants. At the end of the 
treatment, the effluents are transferred for 
further treatment at the stabilization/ 
solidification facility, in which the liquids are 
recycled as an alternative to mains water.

TheThe waste stabilization/ solidification 
process is intended to stabilize the waste 
chemically and solidify it mechanically, 
before its burial in a standard landfill 
situated in the plant grounds. This process 
involves mixing a number of different 
components based on a certain 
foformulation, which differs among waste 
types, in accordance with the chemical 
composition of the waste.
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a description of the status of the soil as it is 
handed over to the ILA for marketing. In 
addition, the accompanying survey will 
include detailed required stipulations, 
including home protection requirement, 
gas suction systems, groundwater 
treatment systems and so forth.

FieldField Visit: Ramat Negev Research 
amd Development Station
by Mr. Yoram Zvieli

RRamat Negev R & D operates within the 
framework of the Ramat Negev Regional 
Council. It is funded by JNF, Ministry of 
Agriculture, the Office of Development of 
the Negev and Galilee, and the Settlement 
Division of the Zionist Federation.
TheThe Experimental Center was established 
about 50 years ago as part of the project of 
setting up regional R & D's. Its main 
purpose was to encourage the 
development of agriculture in the 
periphery areas, taking advantage of the 
natural resources.

RRamat Negev is a desert region with two 
different types of soil: sand and light loess. 
The average yearly rainfall is 80 mm. There 
is a big contrast between day-time and 
night-time temperatures. Brackish water 
can be found in underground aquifers at a 
depth of 800 to 1200 meters, and is 
pumped out of pumped out of wells drilled by the Mekorot 
Company.    
Taking advantage of all these conditions, 
Ramat Negev R & D focuses on developing 

establishes the manner of treatment that 
will be provided for it. 
InIn addition, the laboratory provides services 
for third parties and places emphasis on 
quality and personal service for its 
customers. Our customers have a 
professional team available that has great 
experience and knowledge, and a 
high-level operational ability for performing 
for perfor performing various chemical analyses.

The laboratory utilizes unique equipment 
and instrumentation that are some of the 
most advanced in the world, and provides 
for a wide range of chemical analyses.

Israel remediation project:
The remediation project aims to reduce soil 
pollution to a level enabling its use in 
accordance with its intended land use 
without risk, with economic efficiency and 
while minimizing any additional damage to 
the environment in the process.
RemediationRemediation works will be accompanied by 
analytical tests in order to ensure the 
effectiveness of treatment. ESC will 
undertake tests in a qualified lab, in 
accordance with regulations to be 
approved by the Ministry of Environmental 
Protection.
FFollowing the completion of remediation 
works on each site, there will be a review 
period of two years. During this time, ESC 
will perform a series of tests, samples and 
analyses according to a detailed list and 
parameters to be approved by the Ministry. 
Execution of the tests will be coordinated 
withwith the developers of the different sites. 
Upon remediation completion, soil at 
remediation sites must meet threshold 
values to be determined by relevant factors, 
in accordance with the approved 
remediation plan for each site. ESC will 
perform a survey ensuring that the soil is at 
anan appropriate level for marketing, in 
accordance with land designation and the 
approved remediation plan for each site. 
ESC will provide documentation detailing 
all actions undertaken in the soil, as well as 
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million cubic meters of high-quality water 
for use by the local communities and in 
agriculture.

TheThe agricultural know how has been 
developed over the past 50 years at the 
Desert Agricultural Centre, with agricultural 
research and pilots conducted at the 
experimental station.

 

OOver the years researchers and 
technologists at the center have conducted 
hundreds of applied research projects in a 
vast range of fields: efficient water usage 
and irrigation; solving of common 
problems such as soil diseases and pests; 
development of new products and the 

advanced agriculture in arid conditions, 
irrigating with brackish water.
The Ramat Negev region is the largest 
municipality in Israel. 

ItIt covers 4.2 million dunams (1.050 million 
acres) and accounts for about 22% of Israel’s 
total land area. Vegetables are the main 
crops grown in the region and the total 
annual output is about $177m (NIS 629 
million).

AboutAbout 70% of total production goes for 
exports, primarily to Europe and the US. 
There is also a brackish water desalination 
plant in the region which produces 3.5 
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All the products and techniques developed 
have been used by the farmers of the 
region to improve their crops, for increasing 
yields and maximizing the economic return 
on their investment.

acclimatization of existing products; 
development of agricultural techniques for 
improving the profitability of crops; 
conducting and overseeing of international 
projects in the field of highly advanced 
agriculture, and more.
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Key takeaways

2. National Water System to 
Connecting all water systems:
TheThe integrated use of surface and 
groundwater initially started with the first 
National Water Carrier, a giant pipeline that 
Mekorot developed and has operated since 
1964 to transport water from the Sea of 
Galilee to the main population centers in 
the center and the Negev Desert in the 
south.south. Connecting almost the entire 
country (with exception of Eilat), this water 
transmission infrastructure has enabled 
Israel to regulate the use of natural water 
resources depending on hydrological 
conditions, conveying surpluses of water 
from one resource to store in other 
rresources, in order to meet demand in 
various regions.

3. Use and management of Aquifers 
as Reservoirs and monitoring:
The national water system operated by 
Mekorot since the 60s relied on the storage 
capacity of the Sea of Galilee and the 
Coastal and Western Mountain aquifers. 
Israel has added major infrastructure over 
the last few decades to connect and 
rationalize the operation of aquifers. One of 
thethe most remarkable innovations of Israel 
water management is that aquifers have 
been gradually switched from being 
overexploited resources to becoming major 
storage reservoirs. The aquifers serve as 
buffers, while also minimizing evaporation 
losses that would have occurred had this 
wwater been stored in open reservoirs. 
Aquifers and exploited more in rainy days, 

1. Holistic and centralized water 
management:
IsIsrael is located in a semi-arid climatic zone 
and its natural water sources are severely 
limited. Nevertheless, in the first decades 
following its establishment in 1948, Israel 
succeeded in establishing a reliable and 
technologically advanced water supply 
system using appropriate methods like 
ininclusive legislatures, strict enforcement, 
and new age technologies. The country, 
being a water deficient one, relied on 
desalination and technological 
interventions to cater to the growing water 
needs. 

The biggest revelation is the holistic, 
centralized water management, designed 
over decades, which largely separated its 
water consumption from Mother Nature, 
using its groundwater and lake water. Key 
to Israel’s water security are efforts such as 
drilling deep wells, massive desalination, 
reusingreusing treated sewage for farming, finding 
and fixing leaks early, engineering crops to 
thrive in onerous conditions, discouraging 
gardening, making efficient toilets 
mandatory, and pricing water to 
discourage waste. 

Because of the differences in rainfall and 
water needs in northern and southern 
Israel, a method of recharging ground 
water and transporting it from the north to 
the south was needed and was 
implemented efficiently.

Important learnings from the tour
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provides daily management of suspected 
leaks;
cc. Implementation of Trenchless 
Automated Leakage Repair (TALR) solution, 
which is a new low-cost trenchless repair 
category for bulk reduction of leakage in 
drinking water pipes, and addressing leaks 
and thus lowering overtime Human 
Resources and inventory costs.

66. Decreasing Non-Revenue Water 
(NRW) or water loss in the network 
system:
DivisionDivision of the system to isolated 
sub-zones, allowing use of suitable value of 
pressure for the specific zone. The 
introduction of pressure management 
areas (PMAs) and DMA management, as 
seen during the tour at Jerusalem, requires 
defining the area of the network, closing 
thethe boundaries and measuring the inflows 
and outflows - whether for DMA analysis or 
to control inlet pressures. 
a. Forming and maintaining DMA's, 
installing flow meters and pressure meters 
(sensors) throughout the water system; 
24/7 monitoring of water flow events and 
water pressure issues within DMAs
bb. A proactive dynamic pressure 
management in service area, including 
construction of different pressure zones 
and implementation of mechanical, 
hydraulic and/or digital pressure 
modulators.

77. Reuse of Treated Wastewater on a 
national scale: 
ReuseReuse of Treated Wastewater for irrigation 
is an important step, as reclaimed 
wastewater has become a major source of 
water for farmers, supplying more than 40 
percent of the country’s needs for irrigation 
and more than 87 percent of wastewater 
being reused. Consequently, Israel is today 
oneone of the few countries in the world that 
has managed to almost entirely close the 
urban water cycle. In addition to providing 
an important alternative water source for 
agriculture, reuse is environmentally better 

cutting down on expensive desalination 
demands during the rainy season.  The 
hydraulic advantages are higher reliability 
and lower losses to evaporation, although 
management of aquifers as reservoirs is 
complex and requires superior 
groundwater monitoring, relying on an 
exexpansive network of piezometers.

4. Underground Pipe management 
and ensuring minimum water leakages:
Cameras for malfunction identification in 
water pipes of DJB is one of the most 
efficient and cost-effective means of 
troubleshooting and is essential for 
efficient water management, since 
leakages are a main reason for ineffective 
water administration. After the cleaning, 
thethe photography is often carried out in 
Israel by a robot threaded into the drain. 
The transmitted photos provide 
information such as the type of line, its 
diameter, and mechanical information, as 
well as additional data regarding the overall 
condition. The data transmitted from the 
camecamera enables malfunction detection and 
treatment even before their occurrence, 
thus contributing to an effective and 
pro-active work plan that saves resources.

5. Implementing a smart 
underground pipe network management 
solution:
a. Using smart systems that employ 
statistical based technology identifying 
network anomalies and indicating location, 
size, priority and time. This is done by 
comparing real-time readings to the 
expected network behaviour, considering 
historical patterns as well as correlations 
bebetween different parts of the network, 
indicating development of hidden leaks, 
other network issues and enabling to set 
the right priorities for the repair teams;
b. Implementation of advanced fixed 
acoustic leak detection system that 
monitors water network each night 
identifying the existence and exact location 
of hidden leaks. The cloud-based system 
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During the first steps, solid waste is filtered 
from the wastewater and separated for 
composting, while the liquid part flows 
through three individual artificial wetlands 
and eventually comes out as clean 
irrigation water.

AArtificial wetlands are engineered systems 
that use natural functions from the soil, 
vegetation, and other organisms and are 
typically used to treat wastewater, 
greywater or stormwater runoff. At the 
outset, the raw wastewater appeared 
brownish and cloudy, but after it went 
ththrough the wetlands, it is crystal clear and 
odourless. The plant roots acidify the soil 
with their eliminated carbon dioxide, which 
leads to sodium removal, while the plant 
itself takes up sodium from the soil for its 
own vital processes. 

10. Superior irrigation technologies: 
Development of efficient low-volume 
irrigation technologies such as drip 
irrigation and mini sprinklers is an 
unmatched Israeli innovation. Technologies 
include moisture sensitive automated 
drips, automatic vales and sprinklers, low 
discharge sprayers, mini-sprinklers an 
compensacompensated drippers that are computer 
controlled. These irrigation technologies 
enabled the proper volume of water with 
the right concentration of fertilizers to be 
supplied to the crops’ roots called efficient 
fertigation and were combined with 
control systems to ensure optimal 
application and timing.application and timing.

11. Need of a Stream Rehabilitation 
Authority:
A Stream Rehabilitation Authority – an 
interagency body – acting in advisory 
capacity, with statutory powers may be 
made responsible for coordinating the 
policy and decision-making with 
operational powers for rehabilitation of 
rivers.
WWatershed basin approach to stream 

than the traditional methods of disposing 
of treated sewage into the environment.

8. Lowest desalination costs:
TheThe Hadera facility is a standout in terms of 
its desalinization costs. The operation is 
producing high-quality potable water from 
Mediterranean seawater for approximately 
Rupees Forty-two per cubic meter, among 
the lowest desalination costs worldwide. 
Care is taken to maximize production 
duduring off-peak hours in order to avoid the 
highest electricity fees, and the plant 
employs an energy-recovery system with 
its high-pressure pumps: key factors in 
controlling operational expenditure costs 
and keeping treatment costs affordable.

Proven Innovation through Pressure Centre 
Design, vertical membranes, Increased 
Efficiency, Economy and Reliability: High 
Efficiency Multi Effect Distillation, Direct 
Osmosis Cleaning, Reduced CAPEX & 
OPEX: Chemical Free Desalination, High 
Recovery RO, Minimal Environmental 
ImImpact: Boron Removal System, Waste 
Water Reuse are the other innovation 
factors.

9. Biomimicry method for solving the 
wastewater problem by using nature’s 
wisdom:
Biomimicry is an approach to innovation 
seeking sustainable solutions to human 
challenges by emulating nature’s 
time-tested patterns and strategies. In the 
process, the draining properties of the soil 
and the absorptive capacities of the plants 
are used to purify the brownish residual 
wawater produced by livestock industries, 
leaving it crystal clear and ready to reuse. 
The amount of waste produced by livestock 
and poultry in farms is a concern to the 
environment. Delhi too suffers from 
improper environmental treatment of 
wastes from gaushalas. Israel has 
wwastewater treatment facilities that 
consists of a series of physical and 
biological stages. 
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of aquatic ecosystems. Israel has great 
progress in this regard and following 
parameters are essential components of 
river rehabilitation:

i. Biological monitoring of the return 
of life to the river and the return of species 
to it.
ii.ii. Establishment of a breeding nucleus 
of rare plant species which are 
characteristic of the river environment.

14. Entrepreneurship in water 
technologies:
TTo continuously improve the quality of 
water, GNCTD can actively promote the 
development of new water technologies, 
and can provide entrepreneurs in all 
water-related sectors platforms for beta 
and commercial testing, and supports 
these ventures with a wide range of 
tetechnological, analytical, and consultancy 
services.  This can ensure utilization of latest 
technologies in monitoring of Yamuna and 
water bodies in Delhi. 

It is noteworthy that Israel has made special 
efforts to promote innovations in the water 
sector, with the establishment of a unique 
industry–utility–university ecosystem to 
support the development of innovative 
water technologies. Israeli entrepreneurs 
have fostered many technical water 
inninnovations. With the advent of information 
and communications technologies, many 
high-technology concepts have penetrated 
the water sector, such as algorithm-based 
leak detection and cloud-based fixed leak 
detection. Water utilities provide trial and 
implementation sites, making it possible 
ffor water entrepreneurs to work with 
utilities on issues which are challenging 
and critical. 

15. Use of Water Evaluation and 
Planning System (WEAP)
WEAP is a software tool for integrated 
water resources planning that attempts to 
assist rather than substitute for the skilled 

rehabilitation is necessary, and it is widely 
recognized in Israel that such an approach 
is necessary for effective implementation. 
Stream rehabilitation is a prolonged 
process that requires considerable stamina 
on the part of society and decision-makers.

TheThe complex web of interactions within 
biological systems is extremely sensitive 
frequently poorly understood and may take 
decades to reach a healthy equilibrium.

CCosmetic projects, such as bike trails, 
concretized banks and park benches, may 
satisfy much of the public demand, and are 
much easier and cheaper to implement, 
but what is more required is meaningful, 
scientific and sustainable restoration of 
rivers with clear basin rehabilitation plans 
on on watershed basis.

12. Rehabilitation of "highly polluted" 
rivers:
The recipe and timetable for the 
rehabilitation of the "highly polluted" rivers 
such as Yamuna may be as follows:
i. a legal procedure of water allocation 
to the river should be completed, and the 
discharge of the allocated water should 
proceed, called in our parlance an 
environmental flow required in the river;
ii.ii. point pollution sources along the 
river course should be removed, and at the 
same time nonpoint pollution sources 
should be identified and controlled;
iii. measures for secondary treatment 
of sewage sources should be taken; and
iiv. tertiary treatment should be applied, 
and facilities for pooling wastewater to 
control the flow of the river should be 
constructed and operated. 13. Biological 
monitoring of rivers:
BiologicalBiological monitoring of running waters is a 
scientifically and economically valid 
approach for surveys and monitoring 
programs to assess the water quality. 
Designing successful biomonitoring and 
bioassessment programs are an important 
basis for the rehabilitation and restoration 
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settles with stability only in certain areas of 
a landfill, and park facilities can be safely 
constructed over undisturbed areas, 
leaving the settling sections to support 
grass and shrubbery. Therefore, through 
detailed research and careful planning, 
structural foundations were protected. 
StruStructural rehabilitation, addressing 
underground fires, setting up drainage and 
erosion protection systems, and 
compacting the slopes are other 
components of the remediation plan. 

The plans are also designed to integrate 
with the adjacent residential 
neighborhood, featuring local vegetation, 
walking paths and bike lanes, and flattened 
areas for picnics and playgrounds. What 
makes the rehabilitation of the East Taibeh 
site so unique is its proximity to the urban 
ararea – just a few meters away. Therefore, the 
potential benefit for Taibeh’s residents 
include not only green area with clean air, 
but also cleaner water supply and 
prevention of leakage of dangerous gases 
from the landfill.

17. Swiss challenge method:
Swiss challenge method is an innovative 
process of giving contracts. Any person 
with credentials can submit a development 
proposal to the government. That proposal 
will be made online and a second person 
can give suggestions to improve and beat 
that proposal. An expert committee will 
accaccept the best proposal and the original 
proposer will get a chance to accept it if it is 
an improvement on his proposal.
In case the original proposer is not able to 
match the more attractive and competing 
counter proposal, the project will be 
awarded to the counter-proposal.

The Swiss challenge method is one that has 
been used in India by various states 
including Karnataka, Andhra Pradesh, 
Rajasthan, Madhya Pradesh, Bihar, Punjab 
and Gujarat for roads and housing projects. 
The Supreme Court of India approved the 

planner. The Stockholm Environment 
Institute provided primary support for the 
development of WEAP. It provides a 
comprehensive, flexible and user-friendly 
framework for planning and policy analysis. 
WEAP has been applied in water 
assessments in dozens of countries, 
inincluding Israel. WEAP operates on the 
basic principle of a water balance and can 
be applied to municipal and agricultural 
systems, a single watershed or complex 
transboundary river basin systems. 
Moreover, WEAP can simulate a broad 
range of natural and engineered 
ccomponents of these systems, including 
rainfall runoff, baseflow, and groundwater 
recharge from precipitation; sectoral 
demand analyses; water conservation; 
water rights and allocation priorities, 
reservoir operations; hydropower 
generation; pollution tracking and water 
qualiquality; vulnerability assessments; and 
ecosystem requirements. A financial 
analysis module also allows the user to 
investigate cost-benefit comparisons for 
projects. The result is an effective tool for 
examining alternative water development 
and management options, which could be 
eexplored in Delhi. 

16. Landfill remediation:
Landfill remediation, specifically in densely 
populated countries such as Israel, 
demonstrates how a holistic approach can 
turn a liability into an asset, which can be 
replicated in Delhi. It is one of the rare 
occasions where environmental ethics 
interlink with development needs to create 
an all-aan all-around winning solution. 
The Ariel Sharon Environmental Park, 
which is a case study for transforming 
landfills into public resources involved a 
team of planners, artists, photographers, 
engineers, and architects to develop a 
technique to protect future flowers and 
fruits from contaminants by covering the 
landscapelandscape with a “bioplastic” layer that 
blocks methane, topped with layers of 
gravel and a meter of clean soil. Solid Waste 
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method for award of contracts.

18. Centre of Excellence in water 
management and technology:
AA Center of Excellence (CoE) in Delhi which 
can centralize information and technology 
and provide leadership, best practices, 
research, support, training of trainers and 
skill training in water management and 
technology can benefit hugely in 
collaboration with Israel. There are already 
existingexisting successful models of 
implementation- INDO-ISRAEL Centers of 
Excellence (CoE) serving as 
advanced/intensive agriculture centres for 
knowledge transfer of Israeli 
Agro-Technology tailored to the local 
conditions of India.

      * * * * * * * * *
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