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PREFACE

This Report has been prepared with the objective of contributing to the ongoing
efforts aiming at addressing the issues and problems associated with water scarcity
in the Middle East, in general, and the River Jordan basin, in particular. Although the
ideas presented in the Report address the particular requirements of Palestine, it is
hoped that the recommended water conservation measures and practices will be
implemented by all regional parties in order to safeguard and allow the equitable and
sustainable use of the available and potential water resources.

The principal contributors to the Report are:

Abdelkarim As'ad

Karen Assaf

Marwan Haddad

Reinout Koning
Taher Naser Eddin

Philip Roark

General Manager, Jerusalem Water Undertaking
Head, Water Studies Center, Arab Scientific Institute for
Research and Transfer of Technology (ASIR).
Associate Professor of Environmental Civil Engineering,
Najah National University
Irrigation and Drainage Specialist, DHV Consultants
Director General, Water Authority of the West Bank
Water Resources Management Specialist, Chemonics
International

The Center for Engineering and Planning wishes to thank the following persons for
their cooperation and valuable comments during the course of preparing the Report:
Lana Abu Hijleh of UNDP/Jerusalem, Omar Joudeh of ESCWA, Abdelkarim Joudeh of
UNRWA/Gaza, Mohammed Wali of the Gaza Department of Agriculture and Nader El
Khatib of the Beitlehem Water Utility.

Thanks are also due to CEP technical support staff who were instrumental in
collecting and analysing the required data and coordinating the activities of the project
team: Ammar Jarrar, Sami Hamdan, Rabah Odeh, Nawar Bitar, Rifa'at Rustom and
Bassam Abu Zahra. Special appreciation is extended to Amal Thalgi, Hala Abu Sway
and Saheer Saleh who worked with endurance and patience to produce the Report
under very difficult conditions.

'•••'•,"• •

Rami Abdulhadi, Director
Center for Engineering and Planning
Ramallah, Palestine

•

•



CONTENTS

PAGE

PREFACE „'„.. :

LIST OF TABLES

LIST OF FIGURES

EXECUTIVE SUMMARY j
Introduction

Water Sector Background ''
Institutions and Human Resources jv
Institutional Development iv.
Conservation Measures and Practices vj
Project Recommendations . . viii

1 GENERAL BACKGROUND...
1.1 HISTORICAL OVERVIEW 1
1.2 GEOGRAPHY 2
1.3 LAND USE 2
1.4 POPULATION AND DEMOGRAPHY 4

1.4.1 Population Distribution (1990) 4
1.4.2 Urbanization .. • 5

1.5 CLIMATE 7
1.6 SOILS 8

2 OVERVIEW OF THE REPORT.'.' J
2.1 WATER SECTOR ISSUES . • •
2.2 GUIDING PRINCIPLES 9
2.3 REPORT PURPOSE 10

3 WATER SECTOR BACKGROUND 12
3.1 WATER RESOURCES, SUPPLY AND DEMAND 12

3.1.1 Surface Water 1^
3.1.2 Groundwater •*
3.1.3 Demand JJ

3.2 INSTITUTIONS AND HUMAN RESOURCES 24
3.2.1 Water Resources Planning and Regulation • • • 25
3.2.2 Management of Public Services in the Water Sector 26
3.2.3 Water Utilities in the Occupied Palestinian Territory 26

(a) Municipal Water Departments 27
(b) Administratively Independent Utilities 27
(c) Local Committees and Village Councils 27
(d) Department directly connected with the occupation

"Civil Administration" 27



I
!

i

i
I

CONTENTS (continued)

PAGE

3.3 MAIN CONSTRAINTS IN THE WATER INSTITUTIONS 29
3.3.1 Institutional and Human Resources Constraints 29
3.3.2 Financial Constraints 30

3.3.3 Institutions in the Agricultural Sector 33
3.4 INFRASTRUCTURE 34

3.4.1 Domestic and Industrial Sector 34

3.4.2 Agricultural Sector 36

INSTITUTIONAL DEVELOPMENT 39
4.1 REORGANIZATIONAL ISSUES 39

4.1.1 Privatizing the Water Sector 39
4.1.2 Integration of Water and Sewerage Services 40
4.1.3 Unification of Services under Regional Utilities 40
4.1.4 Continuation and Reinforcement of the Utility Autonomy . . 41
4.1.5 National Level Planning and Monitoring 41
4.1.6 Water, Supply and Sewerage Service Company 41

4.2 INSTITUTIONAL STRUCTURE 42
4.2.1 The National Water Council 42

4.2.2 The National Water Supply and Sewerage Authority 42
4.2.3 Regional Water Supply and Sewerage Utilities 44
4.2.4 Water Supply and Sewerage Services Company 45

4.3 HUMAN RESOURCES IMPROVEMENTS 46

4.4 ACCOUNTING SYSTEMS 46

4.5 FINANCIAL AUTONOMY AND COST RECOVERY 47

4.6 COLLECTION POLICIES 47

4.7 WATER SECTOR INTEGRATION 47

CONSERVATION MEASURES AND PRACTICES 49
5.1 REDUCING WATER LOSSES 49

5.1.1 Municipal Unaccounted-for-Water 49
5.1.2 Agricultural Water Losses 52
5.1.3 Water Collection ....... 52

5.2 INVESTMENT IN REDUCING USER DEMAND 53
5.2.1 Agricultural Sector 53
5.2.2 Municipal Sector 54
5.2.3 Industrial Sector 54

5.3 SUBSTITUTING FOR FRESH WATER 55
5.3.1 Wastewater Reuse 55

5.3.2 Brackish Water 56

5.3.2 Dual Distribution Systems 56
5.4 INSTITUTIONAL AND REGULATORY APPROACHES 57
5.5 ECONOMIC INCENTIVES 58
5.6 EDUCATION AND PERSUASION 59

5.6.1 Need for Public Education 59



CONTENTS (continued)

PAGE

5.6.2 Obstacles to Overcome 60

5.6.3 Steps in Awareness Building 61
6 RANKING OF PROJECT PRIORITIES 63

1. Assistance in Institutional Development 63
2. Municipal Water Supply Network Rehabilitation 64
3. Regional Data Collection 64
4. National Water Policy and Planning 64
5. Well and Spring Survey 65
6. Tariff Reform 65
7. Pilot Projects for Irrigation with Wastewater and Brackish Water . 66
8. Training of Regional Water and Sewerage Utility Staff 66
9. Commodity Procurement for New Water and Sewerage Utilities . 66
10. Well Rehabilitation 67
11. Dam Siting and Design 67
12. Public Awareness Campaigns . 67
13. Rehabilitation of Wastewater Treatment Plants 68
14. Dam Construction 68
15. Municipal Network Extension 68
16. Credit Program for Improving Irrigation Efficiencies 68

LIST OF CONSULTED REFERENCES 69

APPENDICES . 71

APPENDIX A Data Sheets for Recommended Projects
APPENDIX B Major Wells and Springs in Palestine
APPENDIX C Proposed Institutional Arrangements



I

LIST OF TABLES

TABLE 1.1 Land Use Components in OPT, 1990

TABLE 1.2 The Distribution of Palestinian Communities by Size, 1990

TABLE 1.3 Population Distribution, 1990

TABLE 3.1 Major Aquifers in the Inland Region

TABLE 3.2 Annually Renewable Water in OPT

TABLE 3.3 Estimated Water Potential & Current Use of the Shared Water Resources

TABLE 3.4 Rainfed and Irrigated Cultivated Land



LIST OF FIGURES

FIGURE 1.1 General Location of the State of Palestine

FIGURE 1.2 Spatial Population Distribution of Palestinian Communities, 1990

FIGURE 3.1 Potential Available Water Based on Proposed Palestinian Water Rights

FIGURE 3.2 Projected Water Use by Sector to Achieve the Minimum Water
Requirement (MWR)

FIGURE 3.3 Projected Water Resources for Domestic and Industrial Use

FIGURE 3.4 Projected Irrigation Water Use and Irrigated Area

FIGURE 3.5 El-Bireh Municipality Sewage Collection Costs and Revenues

FIGURE 3.6 Main Water Supply and Conveyance Networks

FIGURE 3.7 Existing Piped Water Distribution Networks

FIGURE 4.1 Relationship Between Proposed Responsible Bodies in the Water Sector

FIGURE 5.1 Variations in Water Losses at JWU from (1974-1993)



EXECUTIVE SUMMARY

Introduction

One of the primary concerns of the people of Palestine is having sufficient water to
assure their economic and social development both now and in the future. Palestine,
along with Israel, Jordan, and most other mid-eastern countries have very limited
water resources and future populations will place severe demands on already fragile
reserves. There are numerous studies and plans for expanding water resource
supplies through various schemes including water transfers from other basins and
desalination. These schemes are expensive in most cases and also have daunting
logistical and political barriers to overcome. Recognizing the scarcity of water and
inevitable population growth in the region, the conservation of existing water sources
is imperative. There are numerous conservation measures and approaches that may
be utilized to maximize the efficient and effective use of water resources which will
expand and sustain their use.

While water conservation is seen as a necessary endeavor in consideration of the
limited resources available in the region, it is equally necessary to ensure the
availability of water supply to meet the basic requirements of the Palestinian people.

The introduction of water conservation is based on the assumptions that, firstly,
water is being used inefficiently and secondly, actual demand is exceeding available
supply. The first assumption may be true in certain places and situations in Palestine,
but the second at this moment is certainly not valid for Palestine as a whole.

The Palestinian demand for water, both in the domestic and agricultural sectors, is
kept artificially low due to direct restrictions and suppression of the Palestinian
economy by the Israeli occupation authorities over the last 27 years. The potential
water resources available to the Palestinian people under an equitable sharing of
regional water supplies greatly exceed the present low water demand and in this
sense the urgency for water conservation may be less acute in the short and medium
term.

However, responsible government takes a view to the long term, when the population
will have increased considerably as a result of natural growth and the return of
refugees and other Palestinians, after an acceptable peace agreement is reached.
Water conservation measures initiated in the short term shall have taken full effect by
the time they are actually needed to provide for the needs of a growing population,
but they have to be introduced parallel to an accelerated expansion of the water
supply, in volume and coverage, to meet the real water demand, both in the domestic
and agricultural sectors.

Furthermore, water conservation measures can be desirable from an economic and
financial point of view, as increased water use efficiency results in higher production
and reduction of water losses reduces costs.



Presently, the average Palestinian domestic consumption (after deducting losses) is
only about 50 liters/person/day (18 cm/c/yr) as compared to about 250
liters/person/day (91 cm/c/yr) for Israel (World Bank, 1993). It is proposed that a
minimum water requirement be established for all domestic and industrial water users
in order to assure the legitimate human and social needs of all citizens in the region.
In order to achieve the minimum water requirement for the domestic sector and also
tomaintain the agricultural economy which is critical to the region, water conservation
must become an integral component of all water development in the future.

The purpose of this report is to;

• provide a review of the existing water resource sector including the
natural resources (water and land), the institutionsand human resources,
and the infrastructure devoted to the sector,

• describe potential water conservation measures and practices applicable
to Palestine, and

• recommend investment and technical assistance priorities.

It has been recognized that institutional development with attendant human resource
development is a necessary undertaking in Palestine. Sustaining water resource
development can only be achieved with strong and capable institutes devoted to
managing natural resources and protecting the environment for future generations.
Establishing these institutions and equipping them with adequate resources is a
necessary precondition to employing conservation approaches and must be considered
a top priority.

Water Sector Background

The only available Palestinian surface water resources are the Jordan River flow and
the flash floods in the ephemeral streams flowing west, north and eastward from the
central highlands of the inland region of Palestine (West Bank). Groundwater^n the
inland region and coastal regions (Gaza Strip) is abstracted from two entirely different
aquifers The Mountain Aquifer, underlying the in.and region with three^mam.flow
directions, west, north and east has an estimated safe yield of about 700 MCM/YR
(million cubic meters per year). Two thirds of the total water used is abstracted by
wells, whereas about two fifths are supplied from springs. The water qualityof the
Mountain Aquifer flowing in western and northern direction is ^^jlJJJ™
in some areas spring flow or groundwater abstracted from aquife s in the Jordan
Valley is brackish and not suitable for potable/domestic water supply.

Some studies indicate that the coastal aquifer has an annuaIrecharge, of 50 to 70
MCM/YR but according to a more conservative assessment it is only 35 MUVJ/yh.Aplaint coastalgroundwater is grossly over-exploited by an annua, abstraction of
about 95 MCM/YR The quality of the groundwater is poor and deteriorating as a
resul of over-abstraction during the past several decades. Infiltrat.on of sewage and
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irrigation runoff carrying agriculture chemicals adds to that problem. The situation is
also aggravated by Israeli water withdrawals within the coastal region itself (about 5-6
MCM annually) and by wells along the eastern border of the inland region that
intercept the westward groundwater flow before it crosses the border.

After occupying the Palestinian territories in 1967 the Israeli authorities have severely
restricted the Palestinians in developing their water resources in the inland region,
whereas Israel continued its use of western and northern flows of the shared
Mountain Aquifer, both in Israel as well as for the Jewish settlements established in
the Occupied Palestinian Territory (OPT). The eastern flow of the Mountain Aquifer
which is not shared was also utilized by Jewish settlements and the Israeli military.
In the coastal region overdrawing has always been a major concern. Recently,
abstraction has accelerated at a rate essentially threatening the viability of the entire
aquifer system. Indeed, delays in the implementation of the broader political
agreement are detrimental to the implementation of a remedial action which can be
affected by the Palestinian authority.

At present, the Palestinian people are allowed to abstract only about 15 to 20 percent
of the water originating in the inland region, whereas the Israelis use over three
quarters of the yield of the Mountain Aquifer. The abstractions from this aquifer have
reached the safe yield and most probably have gone beyond that limit during recent
years. An equitable and workable solution to the management of the regional water
resources is a fundamental objective of ongoing water negotiations.

Some studies and data collection of the water resources in the region have been
carried out, but access to existing data is restricted and, as a result, one will find
different estimates of the available renewable water resources in the area. A regional
survey and establishment of a data bank is needed to provide a complete assessment
of the regional water situation.

Presently, the demand in the domestic and industrial sectors is comparatively low and
it will take time to upgrade the deficient infrastructure and institutions to a level where
the effective derhand can be met. This would leave sufficient water for irrigation in
the short and medium term in the inland region. In the coastal region the situation is
already very critical and here serious attempts will have to be made to control and
reduce abstraction rather than allow it to increase even further. However, as
population growth and reconstruction and development of the Palestinian state
continues, the domestic and industrial sectors will claim an increasing share of the
good quality water resources. Water conservation measures will play a cost effective
role in deferring the implementation of high cost alternatives. Assuming that meeting
the water demand of the domestic sector has preference over the agricultural sector,
and economic pricing of the water would work in the same direction, farmers will be
forced to increase their water use efficiency and at the same time look for alternative
sources of water of lower quality such as brackish water and treated wastewater.

in



Institutions and Human Resources

In the short term the Palestinian government will have to take important decisions on
the allocation of water resources required for development of the different sectors of
the economy The present deplorable situation in the water sector with regard to the
position and performance of the institutions responsible for management and
operation of the public services is a direct result of 27 years of occupation. AH
infrastructure plans were directed towards serving the new Jewish settlements with
limited effort towards the improvement of the Palestinian water sector.

The end of the occupation should have aprompt and positive effect on rebuilding the
basic Palestinian infrastructure, including the water and sewerage networks.
However, unless there is a comprehensive integrated national plan that addresses
questions of appropriate size, organizational structure, administrative and technical I
standards in integrating the water and sewerage systems, there will be a number of
uncoordinated, segregated systems.

f
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There are several constraints identified in the water sector institutional structure
They are: discriminatory policies applied by the Israeli authorities in the pricing of
domestic water, limited investment and finance sources poor financial accounting
systems and procedures applied in water undertakings, high percentage of water
losses, ineffective fee collection practices, and inadequate pricing polices and cost \

I
recovery. |

In some cities sewage collection networks are available but in most cases sewage is I
just discharged into anearby wadi, creating serious public health hazards. Few waste
water treatment facilities exist but none work properly.

In rural areas only about half of the Palestinian communities have access to safe 1
drinking water from protected sources. After the occupation in 1967 the Israel
1 thorities have destroyed a large number of wells in the Jordan Valley used for^SX^SSS^ ^rmers were denied access to their lands. Although some
SewTaSs are still being used by Jewish settlers or by the Israel, army

toe redamaSo of the Jordan Valley using the groundwater from the Eastern Aquifer
wHI requireaconsiderable investment in drilling of new wells, development of spring
flows, and installation of new pumps and distribution systems.

Institutional Development

The development of an institutional structure to plan, develop, and manage the
nation' water resources is an essential step in implementing effective conservation

S to oarJyoS; conservation activities (or cause to be carried out through laws, 1
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regulations, policies or some other administrative action), its importance can not be
overstated.

In building the proper institutional framework which will suit the requirements and
conditions of independent Palestine, it is believed that several issues are paramount.
The new structure should provide for the creation of a national water authority that
is responsible for all water planning and oversight, the integration of water and
sewerage services, and the creation of autonomous regional utilities. A possible
arrangement for the water sector institutional structure is proposed to consist of four
types of organizations; National Water Council, National Water Supply and Sewerage
Authority, Regional Water Supply and Sewerage Utilities, and Water Supply and
Sewerage Services Company.

* The National Water Council would be responsible for policy, planning,
international agreements and water transfer. It will also be responsible for the
management of national water resources and the monitoring and regulation of
the services provided. It will set standards and monitor for any discrepancies
on the part of the implementing agencies.

* The National Water Supply and Sewerage Authority will manage the allocation
of national water resources and distribute and sell water to the regional utilities.
Implementing the transfer of water from outside of Palestine (e.g., Israel) will
be coordinated and controlled through this authority. All regional coordination,
joint projects and activities with neighboring countries regarding water and
wastewater management will be carried out by this authority. Various licensing
and other related procedures will also be within the framework of this
authority's responsibility.

* The Regional Water Supply and Sewerage Utilities for the major regions of
Palestine may be patterned after the Jerusalem Water Undertaking. Each
regional utility will assume the full responsibility for all water and sewerage
services in the region. The regional utilities will be run as non-profit public
utilities. ' It must be emphasized that each utility will be financially and
administratively independent. The regional utilities will be run by a board of
directors representing the general assembly. The general assembly would
include representatives from all sectors serviced in the region as well as
representatives of community based non-government organizations,
environmental groups, industrialists, etc. In this manner, the regional utility will
be fully accountable to the community which it serves.

* The Water Supply and Sewerage Services Company will provide the regional
water and sewerage utilities with services which each individual utility would
not be able to support on a regional level. These services may include design,
planning, large-scale development and construction contracts, heavy-vehicle
and machinery maintenance, rehabilitation and calibration of large diameter
water meters as well as human resources development. The company should
include a vocational school for the education and training of technicians for



various vocations in the regional water and sewerage utilities. The company
may also provide contractual services, like well drilling and rehabilitation, to the
National Water Supply and Sewerage Authority, as well as to other customers.

There are several important considerations recognized as requiring immediate attention
by the new institutional body. Training is needed in modern techniques and processes
for managing water utilities. Special attention is needed for establishing proper
accounting systems that underline the financial autonomy of the ut.l.t.es. Tariff
schedules must be adopted that ensure full cost recovery and guarantee f.nan.cal
autonomy and accountability. Increased emphasis must also be placed on improving
tariff collection efficiency.

Conservation Measures and Practices

i

t

Water conservation takes many forms. It is helpful to differentiate between
conservation measures (the software of water management) and practices (the
hardware of water management). Measures may be direct, such as regulatory
controls or economic incentives related to water use, or indirect, such as through the
use of price or persuasion of the public by awareness campaigns earned out in the
mass media. Measures are largely the direct responsibility of a central water
authority. Practices, on the other hand, are typically investments earned out by the
supplier or the water user often because of measures introduced by the water
authority. Practices typically require the use of technologies to reduce losses from
leaks, reduce evapotranspiration, reduce demand for fresh water by subst.tut.ng water
of lesser quality, or increase the recharge.

The various approaches to conservation addressed in this report include; reducing
water losses, investments in reducing water demand, substituting for fresh water
institutional and regulatory approaches, economic incentives, and educat.on and
persuasion.

Reducing water losses begins with municipal unaccounted-for-water Acomparison
of volumes of water supplied and water delivered to the consumer clearly md.cates
significant unaccounted-for water in existing Palestinian municipal networks. Losses
are estimated to range from 25 to 55 percent of actual supply. Within he.ex stmg
municipal networks there is ahigh percentage of water losses originating from leaks
owing to deteriorated network conditions. Extensive repair and replacement of the
existing networks is a major conservation priority.

In the agricultural sector there are several recommended practices to reduce water
losses such as lining earthen canals. In Palestine wadis typically convey large
volumes of water for short periods from rainfall events of short duration. Collection
dams and water spreading terraces to agricultural fields or canals to ground water
recharge basins are viable conservation techniques in Palestine. Injection wells to
facilitate groundwater recharge is also a promising technique in some locations.
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In some areas of the inland region there are most impressive examples of terracing,
drought resistant olive and almond trees, and intercropping with a variety of other
crops. This conservation practice conserves both soil and water and should be
replicated wherever farming is practiced on steep slopes.

Reducing user demand in the agriculture sector can be achieved through the increased
investment in technologies such as drip irrigation. Major improvements on national
water resources such as watershed management and spring development, should be
the responsiblity of the Palestinian government, leaving end-user investments in the
agricultural sector to be made by the private sector, cooperatives and individual
farmers. Improved credit to farmers is needed to encourage and increase the use of
water conservation technologies.

Household water conservation devices include water saving toilets, dual wastewater
systems and flow regulators. Many industrial processes such as cooling and stone
cutting can use water of lesser quality or recycled water.

Two substitutes for fresh water, wastewater and brackish water, offer important
conservation practices. Wastewater offers particular advantages as a substitute for
freshwater. Municipalities with sewer systems and treatment plants may recover high
percentages of their water supplies. As much as 65 percent of municipal water
supplies may be available for reuse with adequate and efficient infrastructure.
Treatment of sewerage is necessary for safe reuse. The treatment process should be
determined by the end use for which the reclaimed water is to be used. Palestine
presently has only a few treatment plants but none are working properly. More
treatment plants are being planned but technical and management issues need to be
addressed prior to further expansion of this sub-sector.

Brackish water, estimated at around 200 MCM, occurs primarily in the coastal region
and the eastern parts of the inland region. The expanded use of brackish water has
particular merit in the Jordan Valley and the coastal region. Careful management is
needed but recent advances in crop science makes this an attractive conservation
option.

I

Regulatory measures expected to be implemented by the new water and sewerage
utilities include water extraction licensing, applying standards of service, water quality
monitoring, plumbing and appliance restrictions, restrictions on water use during
droughts, and penalties for non compliance.

Regulatory measures need to be complemented by economic incentives to encourage
compliance and water conservation. Graduated tariffs can be designed to moderate
demand while safeguarding the basic requirements of the poor. Discrimination in
pricing between water supplies of different qualities and integration of sewage
charges with water tariffs are other conservation mechanisms.

Education and persuasion is thought to be a very important tool to instill a
conservation ethic in water users. The water and sewerage utilities will carry out

vii



public awareness campaigns which will raise the level of understanding regarding
water resource limits and persuade citizens to adopt recommended conservation
practices.

Project Recommendations

In summary, the conservation measures and practices described above offer great
potential to conserve national water resources and direct available and potential water
supplies to the most beneficial use.

Based on the relevancy of the conservation approach, recommendations on projects
have been formulated. Those projects which have immediate need and impact on
water conservation are indicated as short term priorities. Medium term projects are
those which primarily require preliminary studies to be carried out, while long term
projects are those dependent on the completion of feasibility studies.

Short Term

1. Assistance in Institutional Development
2. Municipal Water Supply Network Rehabilitation
3. Regional Data Collection
4. National Water Policy and Planning
5. Well and Spring Survey
6. Tariff Reform
7. Pilot Project for Irrigation with Wastewater and Brackish Water

Medium Term

8. Training of Regional Water and Sewerage Utility Staff
9. Commodity Procurement for New Water and Sewerage Utilities
10. Well Rehabilitation

11. Dam Siting and Design
12. Public Awareness Campaigns
13. Rehabilitation of Waste Water Treatment Plants

Long Term

14. Dam Construction
15. Municipal Network Extension
16. Credit Program for Improving Irrigation Efficiencies

VIII



GENERAL BACKGROUND

1.1 HISTORICAL OVERVIEW

The partition plan for Palestine, outlined in the UN General Assembly Resolution 181
of November 1947, called for the establishment of an Arab state and a Jewish state
in Palestine. However, the actual borders of the Jewish State of Israel as declared
in 1948 exceeded the borders outlined in the partition plan, and all contact between
what is now known as the West Bank and the Gaza Strip was completely severed.
The West Bank was incorporated into Jordanand the Gaza Strip came underEgyptian
control. In 1967 both regions came under Israeli military occupation.

On November 15, 1988 the Palestine National Council (PNC) announced the
Declaration of Palestinian Independence which proclaimed the establishment of the
State of Palestine, with Jerusalem its national capital. The Palestinian State has been
recognized by over 100 members of the United Nations and granted varying levels of
status and representation in various international organizations and agencies. Within
the framework of the peace process which was initiated in November 1991,
representatives of the State of Palestine are participating as full partners in negotiating
future regional arrangements.

•

Among the issues which are discussed by the participants in the negotiation process,
water is clearly one of the most central. One of the multi-lateral working groups is
entirely dedicated to the issue of regional water resources management and
distribution. The groups onthe environment, economic development and the refugees
will most likely have to allocate a substantial proportion of their discussions to the
issue of regional water distribution and utilization and the constraints to progress in
all three areas arising from the scarcity and deteriorating quality of available water
resources. At the same time, the question of arms control is unlikely to be settled
until the potential of conflicts over water between regional riparian states is reduced.

Although scarcity and maldistribution of water resources constitute the two most
common riparian problems in the Middle East, the Jordan basin best represents the
model of scarcity with attendant problems of overpopulation, insufficient financial
resources, poor management and imbalance of power among its riparians.

At the heart of the issues which characterizethe conflict potential among the Jordan
basin's riparians is the lack of agreement on riparian issues. The Palestinian and
Jordanian view is that Israel has preempted their water rights and impeded their
development while exploiting the water resources of the OPT either directly for the
Jewish colonies or by extracting from the aquifer extensions within Israel. It is
estimated that Israel currently satisfies up to 40 percent of it's water needs from
water seen as Palestinian. About 87 percent of the current OPT's water supply is
consumed by Israelis.
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1.2 GEOGRAPHY

The proposed State of Palestine, comprising the inland region known as the "West
Bank", the coastal region known as the "Gaza Strip" and the proposed "corridor"
connecting the inland and coastal regions through Idna and Beit Hanoun, has a land
area of 6183 square kilometers. The inland region, including the "No Man's Land"
zones around Jerusalem and the Latrun area, extends over an area of 5682 square
kilometers (excluding the 210 square kilometers comprising the surface area of the
Dead Sea within the State's boundaries). The inland region has a maximum length
of 137 kilometers along the longitudinal axis between Zububa in the north and the
southern-most boundary line south of Al Samu. Its width varies from 31 kilometers
along the latitude connecting Jerusalem with the northern tip of the Dead Sea, to 58
kilometers along the latitude starting from Qalqilia along the western boundary and
intersecting the Jordan River north-east of Zubeidat.

The coastal region extends over an area of 365 square kilometers. It has an average
maximum length of 45 kilometers between the boundary near Beit Hanoun in the
north, and Rafah on the Palestinian-Egyptian border in the south. Its width varies
from 6 kilometers along the line transversing through Deir El-Balah in the center, to
13 kilometers along the Palestinian-Egyptian boundary in the south.

I
The proposed connecting "corridor", which is essential to ensure territorial integrity
and viable socio-economic integration, has an area of around 136 square kilometers
and extends from Idna in the south-west of the inland region to Beit Hanoun in the
north-east of the coastal region. It has a total length of about 35 kilometers and an
average width of 4 kilometers.

>

The State is tentatively divided into four major development regions, along the pre
1967 administrative boundaries of the districts of Nablus, Al Quds (Jerusalem), Al
Khalil (Hebron) and Gaza. The State's general location is shown in Figure 1.1.

I
1.3 LAND USE

I
Land use and development are generally influenced by the prevailing soil
characteristics, topography, climate, population distribution and density, availability
of water and other natural resources and the type and level of economic activity.

I

In addition to these factors, land use development in Palestine has been affected by
the restrictions imposed by the military occupation on the use of land and the
utilization of other available and potential natural resources. The confiscation of
Palestinian land, the construction of Jewish colonies and related infrastructure and the
severe restrictions imposed by the occupation authorities on all aspects of Palestinian
development have constrained the proper developmentof land use in accordance with
the social and economic needs of the Palestinian people, and have resulted in obvious
deleterious environmental and ecological effects.
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Of the total land area within the State's boundaries, it is estimated that about 2300
square kilometers (37%) are easily cultivable, about 2250 square kilometers (37%)
have a limited capacity for cultivation but may be reclaimed, while some of the
remaining areas which are not suitable for cultivation may be developed into good
grazing lands. By 1990 the major land use components were estimated shown in
Table 1.1.

MEDITERRANEAN SEA

EGYPT

SYRIA

r

/

*——« / SAUOI
ARABIA

Figure 1.1 General Location of the State of Palestine

TABLE 1.1

LAND USE COMPONENTS IN OPT, 1990

LAND USE AREA (Sq. Km.)
I

PERCENT

Cultivated Lands

Forests

Built-up Areas
Palestinian Communities

Jewish Colonies

Roads

Grazing and Desert

1945

30

200

70

10

3928

31.5

0.5

3.2

1.1

0.2

63.5

TOTAL 6183 100.0



1.4 POPULATION AND DEMOGRAPHY

Obviously, reliable information on the State's base population and its demographic
characteristics can be obtained only through a census conducted by the Government
of Palestine after all those who were citizens of the "West Bank" and the "Gaza Strip"
prior to the 1967 war are given the opportunity to return. In the meantime, and for
the purpose of this study, the total population and its distribution will be estimated
as an average of projections based on the censuses of 1961 and 1967. These
estimates account for the possibility of the return of only a proportion of all those who
emigrated during the period which elapsed between the two censuses.

The total 1990 population is estimated at approximately 2.265 million (669000 in
the Nablus district, 584000 in Al Quds (Jerusalem) district, 239000 in Al Khalil
(Hebron) district and 773000 in the Gaza district).

1.4.1 Population Distribution (1990)

With the exception of a few relatively large cities, the population of the four districts
is generally distributed among a large number of communities with relatively small
populations. In addition, a significant proportion of the total population, especially in
the Gaza district, still lives in refugee camps. The 1990 spatial distribution of
Palestinian communities is shown in Figure 1.2 and tabulated in Table 1.2.

TABLE 1.2

THE DISTRIBUTION OF PALESTINIAN COMMUNITIES BY SIZE, 1990

COMMUNITY TYPE NUMBER

POPULATION

(Thousands) PERCENT

District Cities

Other Cities & Towns

Small Towns

Villages

Small Villages
Refugee Camps

4

9

50

70

376

28

> 70

20-70

5 -20

2.5 - 5

< 2.5

1 -60

25

14

19

10

15

17

TOTAL 537 100

1.4.2 Urbanization

In many developing countries "urbanization" has been due to massive population
movement from the rural towns and villages to the major urban cities. In Palestine,
such urbanization has been precluded as a result of the maldistribution of resources,
employment opportunities and services, and the complexity of the political, social and
economic conditions. Instead, urbanization in Palestine has generally been
characterized by the natural growth of urban cities and a gradual transformation of
some towns and villages to semi-urban communities. The latter communities
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generallytend to acquire increasingurbanfunctions while maintaining a predominantly
traditional life style. Furthermore, a significant number of the Palestinian people had
been forced to leave their original communities and live in refugee camps as a result
of the expanding occupation of Palestinian lands by Israel since its establishment in
1948.

Thus, for the purpose of identifying possible urbanization trends, communities in
Palestine are divided into four categories on the basis of population size, functional
role and dominant life style. It is important to note that while the proposed
categorization allows for the analysis of the present community structure and
facilitates the assessment of future community development requirements, the four
categories exhibit definite overlappingcharacteristics which makes it difficult to draw
the dividing lines between them with absolute accuracy. The four categories are
urban, semi-urban, rural and refugee communities.

* Urban communities include all communities which have a definite urban role,
and which clearly perform administrative, commercial and services functions.
This category may be divided into three groups, the traditional urban centers,
a number of urban towns and several sub-urban communities.

* Semi-urban communities include rural towns and villages which are increasingly
acquiring urban characteristics due to their functional role, location and
economic activity.

* Rural communities are those which are predominantly active in agriculture and
have no significant administrative, commercial or services function.
Communities within this category are all those which are not included in the
above two categories, excluding the refugee camps. This category also
includes a small number of Bedouin communities, which are scattered mainly
in the southern parts of the inland and coastal regions.

* Refugee communities include all refugee camps. Members of these
communities generally work outside the camps, in neighboring towns or in
Israel. The refugee population resides in 20 camps in the inland region and 8
camps in the coastal region.

According to the 1990 estimates, around 43 percent of the population lived in urban
communities, 5 percent lived in semi- urban communities, 35 percent in rural
communities and 17 percent in refugee communities. In the Nablus district, urban and
semi- urban communities accounted for about 32 percent, rural communities for about
59 percent and refugee communities for about 9 percent of the district's population.
In Al Quds (Jerusalem) district, urban and semi-urban communities accounted for
about 58 percent, rural communities for about 35 percent and refugee communities
for about 7 percent of the district's population. In Al Khalil (Hebron) district, urban
and semi-urban communities accounted for about 50 percent, rural communities for
about 46 percent, and refugee communities for only about 4 percent of the district's
population. In the Gaza district, urban and semi-urban communities accounted for
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about 56 percent, refugee communities for about 35 percent, and rural communities
for only about 9 percent of the district's population. The estimated 1990 population
distribution according to district and type of community is presented in Table 1.3.

TABLE 1.3

POPULATION DISTRIBUTION, 1990
(THOUSANDS)

Type of

Community

Region

State

Nablus

District

Jerusalem

District

Hebron

District

Gaza

District

Population % Population % Population % Population % Population %

Urban

Semi-Urban

Rural

Refugee
TOTAL

978

125

782

380

2265

43

5

35

17

100

157

60

395

57

669

23

9

59

9

100

319

19

205

41

584

55

3

35

7

100

95

24

110

10

239

40

10

46

4

100

407

22

72

272

773

53

3

9

35

100

1.5 CLIMATE

Palestine has a Mediterranean climate characterized by long, hot, dry summers and
short, cool, rainy winters, which are modified locally by altitude and latitude. The
climate is determined by Palestine's location between the subtropical aridity of Egypt
and the subtropical humidity of the eastern Mediterranean. January is the coldest
month, with temperatures ranging from 5°C to 10°C, and August is the hottest
month, with temperatures ranging from 18°C to 38°C.

About 70 percent of the average rainfall in Palestine falls between November and
March. The months of June through August are generally rainless. Rainfall is
unevenly distributed, generally decreasing to the south and east and varies from
season to season and from year to year. Precipitation is often concentrated in violent
storms, causing flooding and erosion. During January and February, it may take the
form of snow at the higher elevations of the central highlands, especially around
Jerusalem.

Climate in the Jordan Valley zone is characterized by hot summers and warm winters
with an annual rainfall ranging from 350 millimeters in the north to 100 millimeters
in the south. The Eastern Slopes zone suffers from aridity and erosion with an
average annual rainfall of around 250 millimeters. The Central Highlands zone enjoys
good rainfall ranging from 700 millimeters in the mountains to 400 millimeters at the
foothills annually. The Semi-Coastal zone has relatively high rainfall ranging from 500
millimeters to 600 millimeters annually. The Coastal zone has an average annual
rainfall ranging from 400 millimeters around Gaza in the north to 200 millimeters
around Rafah in the south. The mean number of rainy days per year ranges from 55
in the mountain range to 25 in the Jordan Valley and the coastal zones.



1.6 SOILS

Soil physiognomy is affected by parent rock and the local climate. Parent and climatic
conditions can contribute to the formation of a wide range of soil types. Most similar
to the parent rock in composition are young soils. In mature or old soils, climatic and
other environmental factors are decisive while the origin of the rock is hardly
identifiable. Soils mature in central and northern Palestine and due to relatively high
temperatures are intermediate while in the Naqab and lower Jordan Valley desert soils
prevail.

Highly important in farming is the ratio between the formation of new soil and its
disappearance by erosion. In the mountainous areas, the topsoil is washed off faster
than new soil can form from the bedrock beneath. The young soil usually has no
chance to mature and grow old, therefore most soils in these areas are classed as
young.

In Tulkarm and part of the Jenin sub-districts, soils are characterized by heavy terra
rossa and alluvial types. Most of these soils are suitable for farming.

Most of the remaining soils in the inland region are light gray to grayish brown soils.
These soils are not particularly fertile but they may be enriched by manure and
chemical fertilizers.

In the coastal region, besides the barren dune belt along the shore, are the
coarse-grained, hamra soils, which are adaptable to farming because of the fine
textured cover of mineral on each grain.

8

I



i

11

J

2 OVERVIEW OF THE REPORT

2.1 WATER SECTOR ISSUES

One of the primary concerns of the Palestinian people is having sufficient water to
assure their economic and social development both now and in the future. Palestine,
along with Israel, Jordan, and most other mid-eastern countries have very limited
water resources and future population projections will place severe demands on
already fragile reserves. There are numerous studies and plans for expanding water
resource supplies through various schemes including water transfers from other basins
anddesalination. These schemes areexpensive in most cases and also have daunting
logistical and political barriers to overcome. Recognizing the scarcity of water and
inevitable populationgrowth in the region, the conservation of existing water sources
is imperative. There are numerous conservation measures and approaches that may
be utilized to maximize the efficient and effective use of water resources which will
expand and sustain their use.

2.2 GUIDING PRINCIPLES

In order to define efficient and effective use, several principles of development must
be addressed in the context of Palestine. A joint Palestinian/Israeli report (Assaf et
al, 1993) proposed several necessary principles for water development including the
need to establish a minimum water requirement (MWR) in order to assure the
legitimate human and social needs of all citizens in the region. It was recommended
that the MWR be set at 100 CM/person/yr (cubic meters per person per year)
corresponding to 274 l/c/d for domestic/urban/industrial demands. This figure
recognizes the present low per capita consumption for Palestinians with a piped water
supply (not including losses) of 18 CM/person/yr (50 l/c/d) and the obvious need to
raise Palestinian water consumption to levels comparable to other countries in the
region. An additional 25 CM/person/yr (68 l/c/d) is added to the MWR for utilization
for household and small scale gardening which is of cultural importance to the
Palestinian people who often grow crops near their houses for self-consumption. The
resulting total MWR of 125 CM/person/yr (342 l/c/d) is proposed as an equitable
apportionment standard for domestic water resource allocations in the entire region.
This MWR is understood to also apply to Palestinian refugees and other Palestinians
who return to Palestine as a result of the peace negotiations.

The authors further propose that, once the MWR has been satisfied, all remaining
fresh water should be used for agricultural purposes. In view of the limited fresh
water resources available, domestic and industrial/commercial use of water is seen as
the priority. During the short and medium term stages of nation-building and
developing the new State of Palestine, the Palestinian agricultural sector would
continue to utilize at least existing extractions from irrigation, and be encouraged to
develop and utilize flowing springs, and be aided in the planning and construction of
rainwater runoff detention dams, plus be allocated the remaining water that is not
utilized in the national domestic MWR per capita allocations for the Palestinian
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population as a whole. In the future, water of lesser quality, brackish water and
treated wastewater, could be used for agricultural purposes. It was pointed out that
through recycling and with the installation of efficient infrastructure, about 65 percent
of Palestinian wastewater in urban areas can be reclaimed and provided to support a
significant portion of the water requirements in the Palestinian agricultural sector in
the long term. Thorough, comprehensive and inter-disciplinary planning is required in
order to coordinate future treated wastewater availability and suitable land for its use
and appropriate cropping patterns.

* The first guiding principle of this report is, therefore, raising the
domestic/industrial consumption levels of fresh water to minimum standards
while maintaining the agriculture sector at its present level with the added
buffer of unused spring water and rainfall runoff which can be accomplished
through a series of water conservation measures.

* A second guiding principle is the recognition that institutional development with
attendant human resource development is a necessary undertaking in Palestine.
Sustaining water resource development can only be achieved with strong and
capable institutions devoted to managing natural resources and protecting the
environment for future generations. Establishing these institutions and
equipping them with adequate resources is a necessary precondition to
employing conservation approaches and must be considered a top priority.

* A third guiding principle is the need to recognize that water is an economic
good which, subject to social considerations, should be allocated to optimize
economic development.

* A fourth guiding principle is the necessity to view water as a renewable
resource to be developed within the context of a safe yield established for each
watershed or aquifer on a regional basis. Environmental protection must be
considered as a necessary approach to maintain water quantity and quality and
associated habitats for not only human concerns but also animal and plant life.
Conjunctive. use of water resources multiples the benefits and justifies
investments that may be uneconomical when viewed singularly.

2.3 REPORT PURPOSE

In light of these principles the purpose of this report, then, is to;

• provide a review of the existing water resource sector including the
natural resources (water and land), the institutions and human resources,

and the infrastructure devoted to the sector,

• describe potential water conservation measures and practices applicable
to Palestine, and

• recommend investment and technical assistance needs and strategies.
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Most conservation measures or practices can be carried out, or cause to be carried
out, only by capable institutions with a mandate for action, capable staffs, and
adequate resources. The establishment of such institutions becomes the first priority
for the water sector in the newly emerging State of Palestine. Conservation activities
described herein are proposed to take place within the purview of such institutions to
be established in the near future.

It is perhaps necessary to note that water conservation takes many forms. It is
helpful to differentiate between measures (the software of water management) and
practices (the hardware of water management). Measures may be direct, such as
regulatory controls placed on water use, or indirect, such as through the use of price
or persuasion of the public by awareness campaigns carried out in the mass media.
Measures are largely the direct responsibility of a water authority. Practices, on the
other hand, are typically investments carried out by the supplier or the water user
often because of measures introduced by the water authority. Practices often involve
the use of technologies to reduce losses from leaks, reduce evapotranspiration, reduce
demand for fresh water by substitution with water of lesser quality, or increase the
recharge. These distinctions provide the basis for the organization of this report.

In Chapter 3, "Water Sector Background" a description is provided of the sector
including existing water resources, institutions, and infrastructure. Chapter 4,
"Institutional Development" provides a proposed reorganization plan for the water
sector to include a National Water Council, a National Water Supply and Sewerage
Authority, several regional Water and Sewerage Utilities, and a Water Supply and
Sewerage Services Company. In Chapter 5, "Conservation Measures and Practices,"
various approaches and technologies are described along with the expected benefits
that could accrue from their adoption. A rationale for selecting among the various
conservation approaches based on short, medium, and long term perspectives, is
outlined in chapter 6, "Ranking of Project Priorities". Draft profiles of recommend
projects are provided in Appendix A.
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WATER SECTOR BACKGROUND

The availability of reliable supplies of water in sufficient quantity and adequate quality
for domestic, agricultural and industrial uses is essential for the continued livelihood
of Palestine, and its sustained socio-economic development activities. It is a fact that
the Palestinian people have been deprived of the opportunity to develop their potential
and available national water resources. Moreover, they have been excluded from
almost all riparian arrangements for the distribution and allocation of the Jordan River
Basin waters. As a result, the quantities of water which have been available to the
Palestinian people in the Occupied Palestinian Territory during the past 27 years
represents only asmall fraction of their water rights. Immediately upon independence
the State of Palestine will have to identify its water rights and make every possible'
effort to secure access to its water resources through regional and bilateral
arrangements. In addition, the State of Palestine will have to adopt and encourage
the rational utilization of available resources in order to affect a balance between the
rates of consumption and natural replenishment of the water sources.

The growing scarcity of water in the Middle East in general and in Jordan, Israel and
Palestine in particular makes water conservation measures a mandatory part of any
water management plan irrespective of the outcome of the bilateral and multilateral
negotiations. The competing demands by the agricultural sector on one hand and the
domestic and industrial sectors on the other hand are both likely to increase
considerably and would require a policy to guarantee an adequate supply, both in
volume and quality, for the domestic and industrial sectors. An increasing part of the
agricultural water demand will eventually have to be covered by springs, rainfall
runoff, brackish water and treated municipal and industrial wastewater. Water
conservation measures will have to be tuned to those developments.

Despite the distinctly adverse conditions posed by the Israeli occupation, some
Palestinian institutions are showing a remarkable performance. However, the
Palestinian authorities still have to set up the institutional and regulatory capability to
plan, guide and implement the major developments in the water sector that are now
due to take place and simultaneously introduce the necessary water conservation
measures.

I

The poor condition or absence of water infrastructure is a major constraint to the
prudent use of scarce water resources. Water conservation efforts will be only fully
effective after the population and the farmers have been provided with both an
adequate water supply and wastewater handling systems. However, even at the
current low levels of service, significant savings of water can be achieved.

3.1 WATER RESOURCES, SUPPLY AND DEMAND

Rainfall is the source of almost all water supply in Palestine. Rainfall decreases from
north to south and from west to east with annual averages ranging from around 650
millimeters in the Central Highlands zone to 200 millimeters or less in the Jordan
Valley and coastal zones.
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The average total amount of rainfall on the land area comprising the State of Palestine
is estimated at 3030 million cubic meters (MCM) (approximately 130 MCM in the
coastal region and 2900 MCM in the inland region). Evaporation and surface run-off
account for about 2135 MCM. The resulting average renewable water balance is
approximately 895 million cubic meters (60 MCM in the coastal region and 835 MCM
in the inland region). However, of this amount only about 760 MCM are estimated
to be easily usable. In addition, Palestine's riparian share of the Jordan River Basin's
waters has been estimated at 320 MCM annually (250 MCM from the Jordan River
and 70 MCM from the Yarmuk River). Thus, the total potential annual renewable
water sources available to Palestine are estimated at 1080 MCM.

Rainwater which falls over the Central Highlands flows to the east and west following
the natural slopes of the mountain range. As the western slopes are gentler than the
eastern slopes and enjoy more rainfall, the western groundwater aquifers have a
higher recharge rate. Rainfall on the steep eastern slopes, however, feeds the springs
along the eastern escarpment and the deep seated aquifers along the Jordan Valley.
In the coastal region the balance of rainfall remaining after evapotranspiration and
run-off infiltrates the sandy soil and recharges the groundwater aquifers.

3.1.1 Surface Water

Rainfall becomes available as surface water to the extent that it is able to run-off into
rivers rather than evaporate or infiltrate into the ground. The amounts of surface
water run-off and the rate of infiltration into the ground depend on many factors
related to climate, topography, geology and soil characteristics.

The only permanent source of surface water within the boundaries of the State of
Palestine is the Jordan River. Surface run-off water resulting from high-intensity
rainfall is generally intermittent and does not occur in any wadi every year. Therefore,
surfacewater storage schemes based on run-off orflood flows may not give a reliable
yield, or retain sufficient quantities of water for direct summer abstraction. However,
such schemes would be excellent for artificial recharge of the underground aquifer
system especially in the Jordan Valley and coastal zones.

Sea water is available only in the Dead Sea in the east and the Mediterranean along
the coastal region in the west.

Most of the usable surface water is available through some 300 springs and seeps
which drain the various groundwater basins at the foot of the mountain range in the
western inland region. Only about 120 of these springs and seeps have permanent
discharge, while the rest flow only in the winter season and dry up in the summer.

The total annual discharge of all springs and seeps is estimated at 90-110 million
cubic meters. Of this amount, fresh water annual discharge is estimated at 50-60
million cubic meters. The remaining 40-50 million cubic meters are brackish water
discharged through springs and seeps located along the northern and western shores
of the Dead Sea. About 3-4 million cubic meters of the fresh spring water are used
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for domestic purposes, while the rest is utilized for irrigation. Brackish water is
partially utilized for irrigation of palm trees and for recreation in sites along the
western shore of the Dead Sea. No spring water is available in the coastal region.

Due to upstream development in Israel, the wadi flows in the coastal region are
negligible at present. In the inland region the Palestinians have not been able yet to
utilize the inland region wadi flash floods by either spreading the water for agriculture
or retaining it for groundwater recharge. The present Jordan River flow (about 210
MCM/yr) comprises brackish base flow from return flows and flood flows from
Yarmouk and other side wadies. The base flow includes the Israeli diversion of saline
spring water which previouslydrained into Lake Tiberias. The fresh water flow is all
tapped from Lake Tiberias by Israel to feed their National Water Carrier. The Johnston
Plan envisaged an annual supply of 320 MCM good quality water to the inland region,
taken from the Jordan River and originating from the Yarmouk river. This plan has
never been comprehensively implemented and in any case the Palestinians have
currently no access at all to the Jordan River water. This is subject of ongoing
negotiations with the aim to establish the Palestinian share of all the regional water
resources, surface water and groundwater.

3.1.2 Groundwater

Inland Region

Groundwater in Palestine is abstracted from two entirely different aquifer systems.
The Mountain Aquifer, underlying the inland region with three main flow directions,
west, north and east, has an estimated average safe yield of about 600-800 MCM/yr
(See Table 3.2). Two thirds of the total water used by the Palestinian people is
abstracted by wells, whereas about two fifths come from springs. The total annual
abstraction for domestic use in the inland region in the period 1988 to 1992 ranged
between 22.5 and 28.4 MCM, comprising 18.8 - 23.8 MCM pumpage from wells and
3.1 to 5.2 MCM flow from springs (1992), as may be seen from Appendix B.1.

The water quality of the Mountain Aquifer flowing in western and northern direction
is generally very good; the eastern aquifer needs further study and development. It
is known, however, that water from the springs near the Dead Sea and the
groundwater abstracted from the shallow aquifers in the southern part of the Jordan
Valley is brackish and notsuitable for potable/domestic water supply. At a few places
in Palestine the nitrate content of the groundwater has increased considerably due to
infiltration of sewage.

After occupying the Palestinian territories in 1967, the Israeli authorities have severely
restricted the Palestinians in developing theirwater resources both in the inland region
and in the coastal region, whereas Israel continued to increase its use of the shared
Mountain Aquifer underlying the inland region both in Israel as well as for the Jewish
settlements established in the Occupied Palestinian Territory (OPT). At present, the
Palestinian people abstract only about 15 percent of the water originating in the inland
region, whereas the Israelis use over three quarters of the safe yield of the Mountain
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aquifer. The abstractions from this aquifer have reached the safe yield and most
probably have gone beyond that limit during recent. Unless the very skewed
distribution resulting from these historic developments is rectified, a satisfactory and
workable solution to the management of the regional water resources is not
attainable.

The inland region contains six major aquifers as shown in Table 3.1.

* The Pleistocene aquifer consists of unconsolidated sands and gravels of varying
sizes separated by impermeable layers of saline marls. It extends along most
of the Jordan Valley between Jericho in the south and Marj Na'ja and lower
Wadi Fara'a in the north. This aquifer is believed to be fully exploited through
some 100 pumping wells extracting about 15 mem annually with chloride
contents ranging from 100 mg per liter to over 200 mg per liter. Further
exploitation would increase the salinity levels and may destroy the fresh water
zone in the Jordan Valley unless fresh water artificial recharge is introduced.

* The Neogene aquifer consists of well-cemented conglomerates containing
relatively small quantities of fresh water. It is situated at the northern part of
the Jordan Valley near Bardala and Ein El Bayda. This aquifer is also believed
to be fully exploited through two pumping wells extracting about 7 million cubic
meters annually with relatively low chloride content.

* The Eocene aquifer is composed of thin limestone layers with chalk and marl
intercalations. It is located in the north- western part of the inland region
around Jenin and upper Wadi Fara'a. Due to its limited thickness and
extension, the storage capacity and utilization of this aquifer is directly affected
by rainfall. It is believed to be fully exploited by some 60 pumping wells
extracting 3-4 million cubic meters annually.

* The Turonian aquifer is composed of massive, locally interbedded limestones
and dolomites. It extends over a large area in the Tulkarm sub-district. It is
only partially exploited through some 50 pumping wells extracting 8-9 million
cubic meters of good quality water annually.

* The Upper Cenomanian aquifer is shallow and composed mainly of interbedded
dolomites and chalky limestones. It is located in the Qalqilia area. It is only
partially exploited through some 70 pumping wells extracting 5-6 million cubic
meters of good quality water annually.

* The Lower Cenomanian aquifer consists mainly of limestones. It is deep-seated
with very large extension in the central and southern parts of the inland region,
on both sides of the mountain ridge, thus enjoying a massive recharge from
rainfall. It is only partially exploited by 8 wells extracting around 8 million cubic
meters annually.
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TABLE 3.1

MAJOR AQUIFERS IN THE INLAND REGION

No. of Estimated

Main Area Aquifer Palestinian

Existing Wells

Extraction

(mem)

Jordan Valley & Wadi Fara'a Pleistocene 100 15

North West and Jordan Valley Neogene 2 7

North West and Wadi Fara'a Eocene 60 3 -4

West of Tulkarm Area Turonian 50 8 - 9

Qalqilia Area Upper Cenomanian 70 5 -6

Central & Southern Areas Lower Cenomanian 8 8

Coastal Region

The source of groundwater in the coastal region is the aquifer which is composed of
sub-aquifers made up mainly of sand, sandstone and pebbles. The sub-aqu.fers
overlay each other in certain places and are separated by impervious and semi-
impervious clayey layers. The upper aquifer lies closest to the sea and extends up to
two kilometers inland, at a depth mainly below sea level. M.dd.e sub-aqurers are
situated below the upper aquifer near the coastline, but rise in an eastward direction
according to the general slope of the geological layers. The lower sub-aqu,fers extend
further inland. Total thickness of the aquifer ranges from 120 meters near the coast
to 10 meters in the east, where it has relatively higher salinity. The top^of the iaqurfer
consists of sand dunes in the west and of finer continental deposits, •nterbedded with
oaleosols in the east. Deeper permeable strata are present at depths of 200-300
meters and consist of carbonates and sandstones, with salinity levels reach.ng around
2000 mg per liter.

In the coastal region restrictions to development and use of the Oroundwatorby 1J*
Pa estinian people are imposed by the Israeli authorities similar to those in the inland
region This has resulted in unacceptably low levels of water supply and *amtat,on
services to the towns, villages and refugee camps that have among the highest
population densities in the world. The Jewish settlements apparen 'Y ^ not *ace
these restrictions and reportedly the Israeli water company Mekorot is ^ng about
the same amount of water to the coastal region as ,s being abstracted by the Jewish
settlers.

From awater resources management point of view the>*£%£*» «££ T£™
is different from the inland region. Some studies indicate that the coastal rec
aquifer has an annual recharge of 50 to 70 MCM/yr, but accord.ng to
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conservative assessment this is only 35 MCM/yr. Current groundwater abstractions
of about 95 MCM/yr create an annual deficit of 25 to 45 MCM and according to more
conservative estimates as much as 60 MCM. The situation is also aggravated by
Israels' water withdrawals within the coastal region itself (about 5 - 6 MCM annually)
and by wells along the eastern border of the coastal region that intercept the
westward groundwater flow before it crosses the border.

Measurements on water samples show that the salinity of the groundwater is steadily
increasing. This is a result of intrusion and upconing of saline water at locations
where over-abstraction is taking place. The water quality in the central part of the
coastal region generally is rather poor, with chloride content between 200 mg/l and
1,000 mg/l and values over 1,000 mg/l in the east; nitrate levels are around or above
the 50 mg/l maximum standard established by the European Community. This
problem is compounded by the increasing pollution of the aquifer by chemicals used
in agriculture (e.g. pesticides, herbicides and chemical fertilizers).

Very recent observations seem to indicate that delaying the establishment of
Palestinian authority, coupled with the depressed economic situation appears to be
leading to a proliferation of newly drilled wells for agricultural and other uses which
may inflict irreversible damage to the aquifer as a result of saline intrusion.
(Reportedly, over 500 new shallow wells were dug since September 13th 1993).
This is unacceptable and it is urgent that measures should be taken by the Palestinian
authority to control the situation and to protect the aquifer.
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TABLE 3.2

OCCUPIED PALESTINIAN TERRITORIES; ANNUALLY RENEWABLE WATER

WBDP UN HADDAD ESCWA

Society for
Austro-Arab

Relations

Jad Isaac

Assaf et al.

FW(BW)*

West Bank
Northern Aquifer
Western Aquifer
Eastern Aquifer

140

335

105

140

335

125

140

335

125

61(70)

310(40)

81(70)

TOTAL 580 600 720 700(easily
exploitable

from a total of

835)

830 600 452(180)

Gaza Aquifer 50-60 50-80

(Various
sources

quoted)

52-72 60 50-60 70 60(or 35)

Jordan River 120

(currently
used by

J Israel)

320

(estimated
Palestinian

| Share)

210 (Lower

Jordan River)

Source:

FW = Fresh Water: (BW) = Brachium Water (not included in Fresh Water).

West Bank data Base Project, Agriculture and Water Resources in the West Bank, The Jerusalem Post/Westview Press, 1987.

UN: Water Resources of the Occupied Palestinian Territory, United Nations, 1992.

ESCWA: Land and Water Resources in the Occupied Palestinian Territory, the Center for Engineering and Planning, Report for ESCWA, 1992.

Society for Austro-Arab Relations: Development Perspectives for Agriculture in the Occupied Palestinian Territories, Jerusalem, Vienna, 1992.

Jad Isaac: Impact of the Prolonged Israeli Occupation on Water And Environment in the Palestinian Occupied Territories, The Hague. 1992.
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3.1.3 Demand

Some studies and data collection of the water resources and water use in Palestine

is carried out but access to existing data is restricted and as a result one will find
different estimates of the available renewable water resources in the area (See Table
3.1 and 3.2). Also definitions used by the various authors differ and are not always
clear, which adds to the difficulties in comparing the different estimates.

A joint Palestinian/Israeli research team reviewed currently available information and
made an assessment of the regional water resources and use, pertaining to Palestine.

Table 3.3 presents an estimate of the total annual availability of water, fresh and
brackish, for the Jordan basin and their current use by the riparian parties. Additional
supply of varying quality would have to come from more costly sources, like treated
wastewater, desalinized brackish water or seawater, or transboundary water transfers
from the Nile, from Lebanon or from Turkey.

TABLE 3.3

THE ESTIMATED WATER POTENTIAL AND CURRENT USE OF THE SHARED

REGIONAL WATER RESOURCES (FRESH & BRACKISH)

Resource

TOT Avail

MCM/Yr

Currently Used By

UnusedIsrael

MCM/Yr

Palestine

MCM/Yr

Jor(Syr)

MCM/Yr

1. Mountain Aquifer

2. Gaza Aquifer

3. Jordan + Yarmouk Basin

4. Lower Jordan

632"

60(or 35)

1,060

210

463"

4

640

110

90

150(170)

59""

(minimum

deficit)-34

100

100"""

TOTALS 1,962 1,107 200 320 225

Including an estimated 50 MCM/Yr used by Jewish settlements built after 1967 in the inland region.
Includes an estimated 180 MCM/Yr of brackish water.

Mainly brackish water, some of which could be diverted upstream as fresh water or desalinated for
domestic.

Mainly irregular brackish return irrigation flows and from saline springs with particularly low flow in
summer, which could be desalinated for domestic/urban use.

From: Assaf et al.: A Proposal for the Development of an Regional Water Master Plan, IPCRI, 1993.

The team also introduced the concept of an annual minimum water requirement for
domestic and industrial use of 100 CM per person, increased by 25 CM for domestic
food production. This adds up to a total annual Minimum Water Requirement (MWR)
of 125 CM/person/yr, that should be met by the available resources as a priority
supply.
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The Palestinian people in the OPT have not yet reached this level of consumption
because their economic and social development has been forcibly curtailed over the
last 27 years, as was explained above. After the establishment of the Palestinian
government, major efforts shall be made in developing and building the institutions,
human resource base and infrastructure of Palestine. The accelerated development
of the domestic and industrial sectors will bring the actual demand to the level of the
MWR of 125 CM/person/yr in the foreseeable future. With further economic growth,
the real annual water demand can be expected to increase beyond this level.

Taking account of the expected increase of the Palestinian population through natural
growth and return of refugees and other Palestinians means that water is going to be
increasingly scarce in the future (Figure 3.1). Not only Palestine will be facing water
shortages but the other countries in the region as well. Henceforth, choices will have
to be made regarding the distribution of existing and potential water resources
between various sectors of the economy.

The demand in the domestic and industrial sectors of Palestine is still low and it will
take time to upgrade the totally deficient infrastructure and institutions to a level
where the effective demand can be met. This would leave sufficient water for
irrigation in the inland region in the short and medium term; in the coastal region the
situation is already very critical and here serious attempts will have to be made to
control and reduce abstraction rather than allow it to increase even further. However,
as population growth and reconstruction and development of the Palestinian state
continues the domestic and industrial sectors will claim an increasing share of the
good quality water resources. (Figures 3.2 and 3.3).

Assuming that meeting the minimum water demand of the domestic sector has
preference over the agricultural sector and economic pricing of the water would work
in the same direction, farmers will be forced to increase their water use efficiency and
at the same time look for alternative sources of water, for which they still can
compete. Within thirty years not only will the agricultural sector depend on brackish
and treated wastewater, but also part of the water demand of the domestic and
industrial sector rriay have to be covered by desaliniation of brackish water and
perhaps even purification of wastewater (Figure 3.3). Therefore, in view of the long-
term water resources perspective, acareful development of irrigated agriculture seems
warranted. (Figures 3.2 and 3.4).

The irrigated area may be retained at the present level or perhaps increased somewhat
if farmers would further increase their irrigation water use efficiency or develop spring
flows and utilize runoff (Figure 3.4). The Palestinian government will need a national
water master plan prepared on the basis of a thorough study of the available and
potential water resources and of the different sectors of the Palestinian economy, in
order to be able to decide on a sound allocation of the scarce water resources.
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Domestic Water

the current domestic water supply to the Palestinian people taking into account
leakage and unaccounted-for-losses is about 50 l/c/d (18 cm/c/yr) as compared to 250
l/c/d (91 cm/c/yr) for Israelis, which means a significant demand restriction. The
Palestinian water utilities are not allowed to drill and exploit the number of wells or
tap the springs necessary to meet their need. As a result they have to purchase part
of the water they distribute to their customers from the Israeli water company,
Mekorot. This results in higher costs and an irrational lay-out and hence higher costs
of the required infrastructure. Appendix B presents an overview of all wells and
springs in the inland and coastal regions used for domestic water supply and irrigation
including location and average annual yield.

Only the groundwater in the northern and southern parts of the coastal region meets
drinking-water standards. Bringing water of an acceptable quality to the places where
it is needed requires strong government and extra investments in infrastructure. In
Deir Al Balah, in the coastal region, a brackish water desalination plant for drinking
water supply with a capacity of a 400,000 CM/yr was commissioned recently. In
general, groundwater abstraction beyond the safe yield of the aquifer should not be
allowed for any purpose and thus also not for desalination of brackish water to
produce drinking water. This criterion alone seems to disqualify introduction of
desalination plants for brackish groundwater in the coastal region as a feasible
solution to the water scarcity. Besides, these high-tech and high energy consuming
plants would leave the Palestinian government with the burden of large operation and
maintenance costs.

In rural areas of the inland region about fifty percent of the population is not provided
with piped water supply. They depend largely on water from nearby springs,
rainwater collection from rooftops and purchase from water trucks. The latter option
is very expensive for the consumers and is proven to be health hazardous as water
transported by trucks often gets contaminated before it is delivered to the houses.

Irrigation Water

The Israeli occupation authorities have limited access to groundwater from wells and
springs for irrigation for Palestinian farmers to no more than 90 percent of their
average 1970-1973 use. Partly due to this measure farmers have increased their
irrigation water use efficiency significantly, by using piped water conveyance and
localized irrigation methods. The distribution of the irrigated land over the OPT is
presented in Table 3.4.

•

In the Jordan Valley water supply as well as access to land for irrigated agriculture
has been severely restricted by the Israeli authorities. Whereas irrigation by Jewish
settlers and the Israeli army is ostensibly taking place, the water use by the
Palestinian people is much lower than before.
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TABLE 3.4

RAINFED AND IRRIGATED CULTIVATED LAND

( Number of dunams (1 dunum = 0.1 ha) by District (1982-1990)

I 1982 1990

DISTRICT
RAINFED

i —
IRRIGATED RAINFED IRRIGATED

Jenin

Tulkarm

Nablus

Ramallah and Bethlehem

Hebron

Jordan Valley

349,000

316,860

242,330

317,320

288,810

6,770

10,440
28,000

2,790

1,450

900

34,640

279,965

264,776
269,465
259,724

345,295

4,500

9,707

15,667

3,257

1,272

543

29,468

Inland Region (TOTAL) 1,587,000 93,720 1,423,725 59,904

Coastal Region 70,890 78,750 58,000 110,000

TOTAL 1,657,890 172,470 1,481,725 169,904

1982 Source: ASIR, Food Security in the West Bank and Gaza Strip, ESCWA/AOAD, October 1985, pp. 34-36,43.
1990 Source: ASIR Data Bank, 1992, in Assaf, et al, A proposal for the Development of a Regional Water Master Plah,

IPCRI, 1993, p. 133, (printing errors corrected).

Agriculture in the coastal region depends almost entirely ongroundwater irrigation and
although the area under high water demanding citrus cultivation has decreased over
recent years, the remaining dunums of citrus still account for a considerable part the
water consumption. Unfortunately, little progress is made towards motivating the
farmers to use treated wastewater as an alternative to groundwater for irrigation.
Also, financial and other incentives are still missing for introduction of options like
using low-quality brackish water in combination with rainwater collected in ground
storage tanks.

Apart from recharging the aquifers and producing surface runoff, rainfall accounts for
up to 1.7 million dunams of rainfed agriculture (1 dunam = 0.1 ha), not including
grazing land, of which about 70,000 dunams are in the coastal region. However,
yields are low as rainfall is highly irregular and consequently the farmers are unwilling
to take the risk of substantial investment in improving their cultivation practices, like
the introduction of new drought-resistant crop varieties and costly land preparation,
without assistance from the government. Over the last years rainfed agriculture did
not witness an increase in the levelof technology similar to that in irrigated agriculture
and, given adequate support and improvements, the production level of rainfed
agriculture can still be increased.

3.2 INSTITUTIONS AND HUMAN RESOURCES

With the occupation in 1967 Israel has assumed by force the authority and control
over all sectors of the Palestinian economy and society. Only in some sectors at
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lower levels in the administrative system the Israeli Army represented by the Israeli
Civil Administration (CA) allowed Palestinian institutions to continue to function.
However, these institutions do not form a coherent institutional framework and
responsibilities and authority of Palestinian officials are restricted and can be
overridden indiscriminately by the CA at any time. Besides, the financial basis of
Palestinian institutions is very weak.

The status of the institutions in the water sector is no exception to this generally
bleak picture. The CA does not allow the Palestinian people to manage their own
water resources. The set up of an authority for planning and management of the
Palestinian water resources should be a first priority of the Palestinian government.
Palestinians have managed and operated regional and municipal water utilities though
with very restricted authority and very limited funds. Despite these limitations some
utilities have managed to improve their performance and efficiency over the years and
they have developed models and ideas that can be instrumental in rebuilding the
institutions of the Palestinian water and sewerage sector.

The Palestinian institutions in the agricultural sector are hardly functioning or have
completely ceased to exist. Agricultural research, training and extension organizations
that persist, like the Arab Development Society in Jericho and Khadouri Institute in
Tulkarm, are being hampered in their operations by the CA. To promote water
conservation both in rainfed and irrigated agriculture existing organizations have to be
strengthened, but at the same time a strong agricultural extension service will have
to be set up, supported by agricultural research.

3.2.1 Water Resources Planning and Regulation

In the short term the Palestinian government will have to take important decisions on
the allocation of water resources required for development of the different sectors of
the economy. Large investments depend on these decisions. However, no Palestinian
water resources planning agency exists as yet. The establishment under the UNDP
umbrella of a Palestinian Water Task Force, supervised by a Steering Committee,
including some leading Palestinians in the water sector may be a first important step
towards that goal.

National water resources planning and management can only be done on the basis of
a sound natural resources and environmental database and a national water master
plan for Palestine. Data on the Palestinian natural resources, including surface water
and aquifers are still missing and existing data are not accessible to Palestinian
scientists and planners and a comprehensive water master plan has still to be made.
It is clearly in the interest of all countries of the region to make data on their shared
water resources available and jointly manage these resources including planning,
decision-making and operation and monitoring according to agreed rules. Only this
arrangement would assure the most efficient and economic use of the regional water
resources and the supply of a minimum water requirement to all at an affordable cost.
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3.2.2 Management of Public Services in the Water Sector

The present deplorable situation of the Palestinian water sector with regard to the
position and performance of the institutions responsible for management and
operation of the public services is a direct result of 27 years of occupation. All
infrastructure plans implemented by the Israeli occupation authorities were directed
towards serving the new Jewish settlements in the OPT with limitied effort towards
the improvement of the Palestinian water sector other than by Palestinian water
authorities and NGO's.

The most important field in which this problem was manifested was that of water
resource management and infrastructure. Added to the Jewish settlements needs
in this field was the importance of the inland region's water resources and their effect
on the existing Israeli resources and future needs. On this basis, and very early after
the occupation, the Israeli authorities enacted many military orders and bylaws
restricting the development of water resources and their management by the
Palestinian people and institution. As aresult, only 20 wells were drilled in the inland
region since 1967 for the supply of drinking water and domestic requirements and
3for irrigation for Palestinian use. In addition, two old wells for domestic use and110
for agricultural use were replaced by new ones. This control is clearly apparent when
considering that about 50 percent of the total Palestinian domestic water requirements
are supplied by bodies and corporations under the direct authority of the Israel.
military administration.

I
At oresent only 290 out of 537 Palestinian communities (towns and villages) have
Sped water supply, but lack sewerage networks. There are more than 200 localities
that have neither drinking water nor sewerage networks. In all, there is avery limited
number of sewerage systems in the OPT and only four treatment plants^ Plans exist
to start construction of a number of sewerage systems in cities and villages of
Palestine. These plans, however, lack an integrated framework of technical
environmental, administrative and economic dimension at anational level. The current
situation requires much needed institutional and infrastructural building to create a
solid foundation for water and wastewater management in the Palestinian state.

The end of the occupation should have aprompt and positive effect on rebuilding the
basic infrastructure of Palestine, including the water and seweragef networks^ .
However, unless there is a comprehensive integrated national plan that addresses
questions of appropriate size, organizational structure, administrative andI echn ca
standards in integrating the water and sewerage systems, there will be a number of
uncoordinated, segregated systems.

3.2.3 Water Utilities in the Occupied Palestinian Territory

Since the occupation in 1967, the Israeli authorities subjected all works and projects
pertaining to water and water resources to its direct supervision and control through
MiHterv Order No 92/1967. This order prevented any Palestinian organization or
urging from the execution of any work connected with the running,
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management, maintenance ordevelopment ofwater services or resources without the
prior approval and licensing from the Israeli military authorities.

The utilities in Palestine dealing with the management of daily water services or in the
development of its infrastructure may be divided into four main groups:

(a) Municipal Water Departments

Most existing municipalities were established before 1967. They were either
combined water and sanitary departments or separate water departments. These
departments dealt with the planning, development, management and maintenanceof
drinking water networks, sewerage networksand other water resources development.
Since the occupation, the role of these departments was limited to the operation and
maintenance of the water and sewerage networks.

These departments suffer from a multitude of constraints which render their service
inefficient and limits the possibility for improvements. Being integral parts of the
organizational structure of the municipalities and having their budgets within the
municipal budget subjects these departments to all the bureaucratic deficiencies
inherent in the existing municipal system, and consequently limits their effectiveness.

(b) Administratively Independent Utilities

Some municipalities joined hands in certain areas to overcome the shortcomings of the
separate municipal departments. In the Ramallah area, the Jerusalem Water
Undertaking (JWU) was established to serve the Ramallah District including cities of
Ramallah, El-Bireh, Deir Debwan, Silwad, Beit Hanina, Beitonia and currently some
forty villages and refugee camps. In Bethlehem, the Water Department serves
Bethlehem, Beit Jala, Beit Sahour and a number of villages and refugee camps.

These water utilities are administratively and financially independent and each of them
has its own board of directors. JWU has been successful in dealing with the
requirements of growth, development and financial independence and others can be
upgraded.

(c) Local Committees and Village Councils

About one quarter of all Palestinian villages have village councils. These local bodies
manage and develop public services in the village including the supply of domestic
water, energy and sanitary services. Local committees are formed when there is no
council. The councils and the committees are generally unqualified from a technical,
administrative and financial viewpoint, resulting in overall inefficient management.

(d) Department directly connected with the occupation "Civil Administration"

The "West Bank" Water Department which was originally part of the Jordan Natural
Resources Authority is now under the direct supervision and control of the officer for
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water affairs of the "Civil Administration" of the occupation authorities. Its main
tasks include:

o preliminary studies, design, preparation of tender specification as well as the
supervision of execution of projects in the inland region of Palestine. It collects
bulk water bills from municipalities and village councils and designs networks,
reservoirs and other secondary works.

o monitoring domestic and irrigation wells and springs, rendering services and
technical advice to all water departments and utilities, the operation and
maintenance of all water plants and conveyance pipes including village internal
nets which belong to the Water Department.

The Israeli water company Mekorot was granted the right to manage the water
resources in the OPT. All engineering works related to the utilization and development
of the water resources, other than those run by the institutions described above, are
entrusted to Mekorot. This company applies Israeli governmental policies regarding
water resources management with special attention to the Jewish settlements in the
OPT.

In the coastal region UNWRA supplies water to 20 percent of the refugee population,
while the remainder is supplied by a large number of different suppliers, including
municipal and village councils and private enterprises, which results in a large variety
in standards of service, quality of water and charges.

In addition to these weaknesses of the institutional arrangements, other constraints
to the proper functioning of the water utilities include:

• The "Civil Administration" generally does not make information available nor
does it allow Palestinian municipal officers and NGO's to participate in
comprehensive planning.

• Water treatment is minimal and of dubious quality. There is also minimal
leakage detection, insufficient replacement of faulty meters and lack of proper
control of illegal connections.

• Sewerage utilities have no clear responsibilities for operation and are
characterized by poor funding, inadequate training of operators, lack of
adequate revenue collection andenforcement, and noclear responsibility for the
proper disposal of sewage.

• Revenue collection for all public services is lumped into one account with no
separate accounts for water and sewerage. Revenue collection has been
increasingly difficult since the start of the Intifada.

• The tariff system is not affordable by low-income consumers which leads to
illegal connections and non-payment of bills.
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3.3 MAIN CONSTRAINTS IN THE WATER INSTITUTIONS

The Palestinian water sector suffers from several constraints which if resolved would
surely increase the efficiency of the organizations operating in this sector. These
problem areas have developed over the last 27 years of Israeli occupation and are the
cause of the deteriorated state of the infrastructure in the Palestinian water sector.

3.3.1 Institutional and Human Resources Constraints

As previously indicated, most water utilities are managed as departments within
municipalities or local councils governed by municipal regulations and laws. These
utilities suffer from organizational, technical and administrative weaknesses, lack of
flexibility and bureaucratic limitations. The lack of coordination and cooperation
between these individual departments and utilities has a negative effect on the overall
efficiency of the water services in Palestine as a whole.

Organizational and administrative duties, activities and objectives are undefined for the
institution as a whole and also for the employees. The salary scales are unjust and
little if any incentives to work are available. Due to excessive unemployment during
the years of occupation, particularly during the period of the Intifada, and due to
increased strikes and work stoppages, these institutions were obliged to hire extra
labour for the same activities. This practice resulted in inefficiency, over employment
and high salary rates relative to the total expenses.

In villages, one or two employees look after the water networks. They are responsible
for maintenance, new extensions and collecting water bills. These employees are
usually unqualified and untrained for such work. In the municipalities the conditions
are better with graduate civil or mechanical engineers responsible for the department.
However, the number of these engineers is limited and they usually begin work with
little prior or subsequent training in the water field. The same applies to the
administrative and financial staff in these utilities.

During the last few years some of the international organizations have financed
technical training programs such as water quality testing which were financed by SCF,
and management of water networks for engineers which was financed by Canada
Fund. Next spring Birzeit University in cooperation with EEC and Delft institution will
organize study and training courses for engineers in the water and sanitation field.

Except for these activities and programs, training on an adequate scale remains an
unfulfilled requirement that needs particular attention. Inter-utility coordination and
exchange of information and experiences are also very rare and should be encouraged.

As a result of the financial difficulties of the utilities there is usually a lack of
adequate office space, stores, workshops, meeting rooms, tools, laboratory equipment
and transportation facilities.
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3.3.2 Financial Constraints

The first three categories of water organizations in Palestine suffer, as do most
Palestinian organizations and corporations, from severe financial deficits and lack of
funds, which limit both development and extent and quality of delivered services.

Financial constraints may be divided into two main groups:

• Constraints due to the occupation and are related to discriminatory pricing
policies and the lack of financial resources.

• Shortcomings inherent in the structure of the Palestinian water utilities and
departments related to accounting, costing, bill collection and other internal
financial procedures and systems.

1) Discriminatory policies applied by the Israeli occupation authorities in the pricing
of domestic water

As previously indicated, about 50 percent of the Palestinian domestic water
consumption comes from sources directly controlled by the occupation authorities
including the "West Bank" Water Department, Mekorot and the Jerusalem
Municipality. In some cases, the "West Bank" Water Department facilitates activities
between Mekorot and some water utilities in the inland region. The Department
services the water invoices from Mekorot, adds 50 percent to their prices, and
presents the new bills for collection. At present, the Water Department charges aflat
rate of 1.8 NIS (US$ 0.60) per cubic meter. The result has been that the Palestinian
utilities and ultimately the consumers are paying a highly unfair price to the
occupation authorities. This resulted in the inability of the water utilities to generate
sufficient revenue to cover all their operating and maintenance expenses and left
nothing for extension and development of distribution or main water networks. The
drastic reduction in the margin of profit for Palestinian utilities has negatively affected
the extension of their services, particularly to villages and unserved localities, as well
as their maintenance and development plans for the networks.

For example, the Jerusalem Municipality purchases water from Mekorot (1992) at NIS
0 70 per cubic meter and sells it at an average price of 3.00 NIS. This gives a margin
of 328 percent compared with only 55 percent for the Jerusalem Water Undertaking
which purchases water from the municipality at NIS 1.92 /m.3 and sells it at the same
average rate of NIS 3.00. (exchange rate: US$ 1 = NIS 3). This short fall in revenue
directly impacts the utility's ability to finance new works and conservation measures.

The variable cost for the production of one cubic meter of water from sources owned
by Palestinian utilities is only NIS 0.75. The Palestinian utilities are obliged, due to
lack of developed own sources, to purchase water from occupation controlled sources
at a cost between NIS 1.80-2.20 per cubic meter. The Civil Administrations
reluctance to issue the necessary licenses for drilling of wells to the water utilities has
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led to the increased dependence of these utilities on the purchased water from
occupation controlled sources.

2) Lack of Adequate Financing

Due to the lack of a central or national body for planning or coordination, the
Palestinian water utilities work individually, each according to its circumstances and
initiative in procuring financial resources. UN and other donor agencies operating in
the OPT as well as several NGOs offer financial and technical aid to the Palestinian
people. Water is one of the fields where such aid was directed, mainly for
constructing new networks, and reservoirs. In the last twenty years about 140 water
projects were executed, mostly in the rural areas of the inland region.

As mentioned earlier, and in light of the absence of a central planning body, the
priorities of the individual water departments were not set as part of a national plan.
The lack of coordination among donors coupled with the lack of a Palestinian input
into masterplanning caused a fragmented infrastructure development in the water
sector. Nevertheless, financial support helped in constructing many networks in the
rural areas and in rehabilitating part of the existing facilities.

•

3) Inadequate Financial Accounting Systems

Modern accounting systems are rarely implemented in the water departments of the
municipalities and water committees in villages, nor do these departments have the
qualified staff for this purpose. Usually the water departments use the single entry
method and work in accordance with an estimated budget for expenses and revenues.
They do not generate balance sheets, profit and loss accounts, cost accounting,
depreciation arrangements or reserves. The final accounts of these departments are
usually not precise and therefore cannot be utilized for managerial or financial policy
making.

I
4) High Percentage of Losses

Water losses, which are the difference between produced or purchased quantities and
sold quantities, vary between 25 percent and 55 percent of the total water supply.
These extremely high losses are a clear indication of the deteriorated state of the
water networks. This is basically due to the failure to maintain and upgrade the
networks.

In order to determine unrecorded losses from faulty meters JWU installed standard
main meters and compared the measurements with those of private meters. A
difference of 11.3 percent was found which adds to the water losses total. Other
reasons for the high losses are the unsuitable water meters and the black losses.

In addition to these losses, illegal connections or unidentified misappropriation (black
losses) have increased in the last six years also due to the depressed economy. The
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percentage of these losses vary between areas depending upon social and economic
circumstances of the population.

5) Ineffective Fee Collection Practices

The prevailing social and political conditions and the inefficiency of the postal and
banking services in the OPT compelled the water institutions to distribute their water
bills to customers directly by hand. Attempts have been made to apply modern
methods of billing and fee collection through the banking system, but without
success. Out of those who pay their bills regularly, only 7 percent of the consumers
pay their bills through the banks, 41 percent pay at the main offices of the water
institutions and the majority of 52 percent pay directly to collectors who call on them
at their homes. The outstanding balances of water bills exceed 60 percent in certain
areas. In sewerage schemes fee collection is even worse due to the limited practical
and effective measures against bad debtors.

The efficiency of the independent water utilities in bill collection is, however, much
higher. This is due to the special staff allocated specifically for this purpose as well
as the consumer's sense of obligation towards payment since the utilities control the
service and have the right to disconnect it if necessary. An exemplary case is the
Jerusalem Water Undertaking in Ramallah District which has thusfar provided very
effective water service and has achieved the highest rate incollecting outstanding bills
reaching approximately 98 percent.

6) Inconsistent Pricing Policies and Cost Recovery

The various water utilities currently implement different water tariffs. The tariffs, in
general, are graduated to enable the low income consumers to benefit from a reduced
price for the first 5-1 Om3 per month and to encourage large volume consumers to
save water. There are also reduced prices for bulk consumers (Israeli army camps,
Jewish settlements, and Palestinian villages).

The methods of calculating unit costs and prices are not standardized. Direct costs
are sometimes taken into consideration in calculating the prices, but no consideration
is made for future investments. For example, the average rate paid for water by
consumers in Nablus in 1990 was US$ 0.676/m3, covering approximately 40 percent
of the operation and maintenance (O&M) cost of delivered water, while in the
Ramallah area the consumers paid 158 percent of the O&M cost of delivered water.

In the sewerage section, the implemented fees and tariffs barely reach 20 percent of
the actual O&M cost of these schemes. The El-Bireh Municipality serves
approximately 40,000 people in the city of El-Bireh itself and surrounding refugee
camps. This municipality is considered to be one of the most successful and efficient
in providing various municipal services including sewerage services. Despite this, the
El-Bireh Municipality also faces great difficulties in running its sewerage system as
shown in figure 3.5.
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Tariff Structure:

A minimum charge of US$ 7.1 is charged for residential, commercial and
industrial establishments with areas not exceeding 50 square meters. Each
additional square meter of space is charged an additional US$ 0.14 annually.

Revenues:

Revenues collected in 1993

Uncollected debts (1992 and 1993)
Total Revenue

Costs and Expenses:
Maintenance for Network and Pumping Stations
Power for Pumping Stations
Salaries of Pumping Station Attendants
End of Service Reserves for Station Attendants

Wages for maintenance workers
End of Service Reserves for Maintenance Workers

Depreciation of Sewerage Network - total estimated value
of US$ 3,092,333 (@ 2.5% annually for 40 years)
Depreciation of Pumping Stations - total estimated value
of US$ 860 thousands (@ 10% annually for 10 years)

Total Costs

US$

14,705

48,841

39,126

13,167

4,584

9,720

810

10,000

833

77,308

86,000

202,422

Figure 3.5 El-Bireh Municipality Sewage Collection System Costs and Revenues

From these figures, it can be seen that the annual revenues of El-Bireh sewerage
system cover only 19.3 percent of the costs and expenses. Only approximately 37
percent of these billable revenues are actually collected. These figures do not take
into account the operation of a treatment plant which is planned to be built at a
capital cost of approximately US$ 3.0 million. Thus, the establishment of the
treatment plant, although important to reduce negative impacts on the environment,
will only increase the negative financial condition of the sewerage network as run by
the municipality.

3.3.3 Institutions in the Agricultural Sector

Policy making and regulating water resources for the agricultural sector are firmly in
the hands of the Israeli authorities and administration is limited to control and
enforcement of regulations and no services, like extension are provided by the CA.
Other public funding and support to farmers through services is extremely meager.
Generally, the policies and related regulations seem to reflect broad Israeli interests
with regard to the occupied Palestinian Territory, exemplified by restrictions for the
expansion of land under active permanent cultivation, like olives and grapes, and
promotion of seasonal crops like vegetables in rainfed areas or in greenhouses in the
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last 10 years. This practice goes against the long-term objective of land and water
conservation through permanent rainfed tree crop cultivation. Israelis maintain a firm
control over the water resources which prohibits Palestinian planning and utilization
of the water resources in a rational way with a view to long-term sustainability.

More specifically policies and regulations appear to be guided ad-hoc by the
developments and interests of the Israeli agricultural sector. This lack of stability
discourages investments and restricts development in the Palestinian agricultural
sector, resulting among other things in a very low priority for water conservation. The
only factor that caused the introduction of efficient water use technology in irrigation
in the Occupied Palestinian Territory, was the Israeli restriction on water volume (i.e.
well pumpage quotas) available for irrigation.

The only services currently provided to the agricultural sector are delivered by non-
formal cooperatives and NGO's - such as the introduction and distribution by ASIR of
rainfed, draught resistant fruit-producing evergreen trees, such as grafted olives and
jojoba in the northern parts of the inland region; CRS and ICC which assisted in
constructing agricultural roads and fencing and the Arab Studies Society Land
Research Center which is active in land reclamation and tree distribution. Restrictive
administrative conditions and inadequacy of funding are not conducive to effective
coordination of these efforts and to bringing these services anywhere near the
required level and coverage. The role of formal cooperatives has declined over the
years since occupation and at present most are inoperative.

Water conservation measures in agriculture such as introducing efficient water use
irrigation techniques or construction of water spreading terraces and water retention
dams require medium and long-term investments. Institutional credit for end-user
investments is hardly available to the Palestinian farmers and the Palestinian authority
should be responsible for larger scale improvement on watersheds.

3.4 INFRASTRUCTURE

3.4.1 Domestic and Industrial Sector

The water utilities have serious problems to meet the demand of their customers
because of the bad state of repair of pumps and distribution networks, faulty water
meters or absence of meters, lack of buffer-reservoirs, resulting in water supply in
rotation by force, low pressure, system leakages, illegal connections, and
unaccounted-for losses. Furthermore, Palestine lacks coherant and integrated supply
and conveyance networks. Such networks exist in some regions, but in most cases
communities are supplied from local sources. Water quality can not be maintained as
contamination enters the system during drops in pressure when the utilities have to
deliver the water in rotation. The major components of the existing supply and
conveyance networks are shown in Figure 3.6.

Limited sewage and wastewater collection and disposal also restricts demand, as
customers will use less water if they can not easily get rid of the wastewater.

I
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In many villages and small towns and in the rural areas sewage and wastewater is
disposed of through septic tanks.

1

In some cities sewage collection networks are available, in other cities, like Bethlehem
and surrounding villages, they are being constructed with international funding; in
most cases sewage is just discharged in a nearby wadi, creating serious public health
hazards and losing the opportunity for a very important water conservation practice -
the reuse of wastewater for irrigation and possibly other uses.

In rural areas only about half of the villages have access to safe drinking water from
protected sources. In many places the disposal of untreated sewage is a direct threat
to the groundwater resources which are being tapped for drinking water. Figure 3.7
shows the Palestinian communities which have piped water distribution networks.

Real demand for water is high and actual demand will increase, where wastewater
collection and disposal is improved and rehabilitation and expansion of the water
supply networks allow for a better and more reliable service; in the future the demand
of industries will also increase.

Rehabilitation and repair of leaking and inadequate water supply networks is impeded
by a lack of funds and human resources, political hurdles and by the often difficult
physical circumstances, which are a result of haphazard physical planning in the urban
areas. Lack of physical planning also hampers industrial development and makes it
difficult to meet industry's specific water demands in terms of quantity and quality.
Provided restrictions by the Israeli authorities are lifted the availability of water
resources should not be a problem.

Only few wastewater treatment facilities exist so far, in Ramallah, in Tulkarm, in Beit
Lahia and Gaza; new treatment facilities are being planned for Nablus, Jenin, El-Bireh,
Rafah, Tulkarm, Salfeet and Silet Al Dhaher. Recently, feasibility studies
commissioned by UNRWA for sewerage and drainage of Beach Camp (Gaza Town
area) and Rafah and for stormwater collection and disposal for Jabalia Camp were
completed. The" study for Beach Camp recommends the establishment of a pilot
project for irrigation using effluent from the Gaza treatment plant. Feasibility studies
on the immediate rehabilitation of the wastewater treatment plant of Gaza City is
being carried out and also a feasibility study for locating stormwater and sewage
collection and treatment for Middle Camp Area (6 villages and camps) where disposal
of raw sewage is posing a direct threat to public health have first priority for
establishment of a sewage and wastewater treatment plant. Although reuse of
treated wastewater is rather a medium-to long-term issue, it is advisable to include
this aspect in the early stages of planning and designing these facilities, as
introduction of the idea of reuse to the population involved needs time and an
approach of gradual awareness and habituation.
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3.4.2 Agricultural Sector

After the occupation in 1967 the Israeli authorities have destroyed a large number of
wells in the Jordan Valley used for irrigation water supply and farmers were denied
access to their lands and water rights along the banks of the Jordan River. Although
some of these wells and lands are still being used by Jewish settlers or by the Israeli
army the reclamation of the Jordan Valley using the underdeveloped groundwater
from the Eastern Aquifer and spring flow will require a considerable investment in
drilling of new wells, spring development and installation of new pumps and
distribution systems. The Palestinian authorities should be responsible for major
improvements on national water resources leaving end-user investments in the
agricultural sector to be made by the private sector, cooperatives and individual
farmers. They require, however a politically and administratively stable environment
and should be supported by public agricultural services, like research and extension.
They also should be planned in accordance with a national water master plan to adapt
the expansion of irrigation to the long-term availability of water for agriculture.

Atvarious places farmers are using raw sewage for irrigation of vegetables. Very little
is done yet on the provision of treated sewage and wastewater to farmers and where
attempts were made, like in the coastal region, they were met by the farmers with
little enthusiasm. Farmers seem to perceive that where the use of treated sewage
becomes institutionalized this will affect the marketability of their crops.
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4 INSTITUTIONAL DEVELOPMENT

The development of an institutional structure to plan, develop, and manage the
nation's resources is an essential step in implementing effective conservation
activities. Given that Palestinian institutions are in the process of being developed or
reorganized under new leadership, it is clear that institutional development in this
sense is probably the single most important conservation measure to be considered
in this report. Since the new water authority will be the primary vehicle to carry out
conservation activities (or cause to be carried out through laws, regulations, policies
or some other administrative action), its importance can not be overstated.

In the preceding chapter, section 3.2, a description of the existing water sector
institutional structure was provided along with an outline of the problems and issues
they are facing. This section provides a recommended plan for a national water
institution in Palestine including the necessary organizations and associated
departments. This is however only one option. A study to evaluate the various
options within the Palestinian setting is therefore a priority activity.

4.1 REORGANIZATIONAL ISSUES

In building the proper institutional framework which will suit the requirements and
conditions of Palestine, various issues must be considered including privatization,
integration of water and sewerage services, regionalization, utility autonomy, and
national level policy, planning, monitoring, and regulatory functions.

4.1.1 Privatizing the Water Sector

In order to choose a suitable institutional model for the water sector, the privatization
model must be considered in order to decide the applicability of this model given the
present and future circumstances in Palestine. Many countries have chosen various
types of private sector management in recent years and it has proven to have positive
effects on the quality of services, self sufficiency and financial returns. However, it
is important to first review the unique case of the existing water sector in Palestine.

1) The infrastructure of most of the municipal water supply sector is
disrepaired. It will be necessary to begin rehabilitation and replacement
of assets from the starting point. It is unlikely that private investors will
be willing to undertake the large investments required.

2) The donors ready for rebuilding this sector will be reluctant to give
grants to private investors and loans to private investors will also be
costly.

3) The low standard of living and the social hardships of the population will
not help investors (in the short term) to set prices and tariffs covering
full O&M costs plus a return on the capital investment.
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4) The high expectations of the population and the sensitive situation
during the transitional period do not encourage privatization of public
utilities at this point.

In spite of these constraints, participation by the private sector should continue to be
considered as an option for the future after the infrastructure is improved to a level
which is compatible with the interests of consumer and potential investors.

4.1.2 Integration of Water and Sewerage Services

It is envisioned that the water and sewerage functions will be integrated at all levels.
Integration is expected to improve the efficiency of both functions by avoiding
unnecessary overlap and lack of coordination which occur when independent bodies
manage each of the functions separately. Some problems currently observed include
possible waste seepage into the underground water supply network, uncontrolled
discharge into wadis, inefficient methods employed by municipalities for charging
sewage fees (based upon size of structure rather than water consumption) and
ineffective methods of collecting fees which could be done by one service. It is
proposed that in the future wastewater be treated and recycled for agricultural and
other uses. Integrating the two services would facilitate the conjunctive use approach
and assure the quality standards needed for specified uses.

4.1.3 Unification of Services under Regional Utilities

Presently, in some parts of Palestine large areas are served by a single water utility
The more common arrangement is that water services are fragmented and supplied
by a number of small weak institutions. It is, therefore, recommended to divide the
country into several major regions, each of which would be served by a single water
and sewerage utility. The existing small scale water management schemes serving
individual villages and small areas have losses in water networks exceeding 50
percent and their accounting and administrative methods are also very ineffective.
The integration of these schemes into regional organizations managing all water
supplies and networks in the area together with sewerage facilities would reduce
inefficiency in the use of water resources and the lack of coordinated planning.

The integration and unification of these services will also have a positive effect on
water treatment costs since the capital investment and operating costs in treatment
plants are prohibitive on a small scale and cannot be considered feasible unless
serving areasonably large region. Another advantage in this respect is the ability of
the responsible utility to control the effluent from treatment plants to downstream
areas and thus allow improved cost recovery. In the current situation treatment
plants owned by individual municipalities are unable to recover their costs due to their
lack of jurisdiction over downstream villages.

It is suggested that four regional water and sewerage utilities would be established
to cover the three main districts of the inland region (Nablus, Jerusalem and Hebron)
and the coastal region. However, a national master plan is needed to determine the
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most effective allocation based on existing networks, future extensions to the
networks, water sources, and wastewater reuse applications.

4.1.4 Continuation and Reinforcement of the Utility Autonomy

Although most of the existing water utilities in Palestine are public service institutions,
they are not incorporated into the governmental structure. This semi-autonomous
nature should be maintained and strengthened under the coming Palestinian
administration in order to allow these utilities to develop freely and avoid the
complications of incorporating these utilities into governmental departments. Thus
it will be easy and harmonious to unify and integrate these departments in the
proposed new regional institutional setup.

The water departments in the larger municipalities such as Nablus, Hebron, Ramallah
and Gaza are expected to form the nucleus of the proposed regional utilities.
However, the present state of these departments does not demonstrate the capability
and sufficient level of efficiency and development to carry the future integrated
regional responsibility. Major assistance is needed to reform and develop the
administrative, technical, financial and human resources capabilities in these
departments. Concentrated efforts for a period between one to two years is needed
to improve these departments.

Utility autonomy will require a solid understanding on the part of management and
staff regarding the rights and responsibilities of each. A review of personnel policies
is needed including salary, benefits, promotion schedules, and training opportunities.
In order to hire and retain competent personnel and compete with the private sector
for their services, the utilities management will necessarily adopt flexible approaches
to deal with rapidly changing economic and labor conditions.

4.1.5 National Level Planning and Monitoring

Although the financial and administrative autonomy of the water and sewerage
utilities is deemfed highly necessary to assure that local needs are met, it is equally
important to establish a national water council which will plan and monitor the overall
water resources and assure that regional utilities meet national standards of service.
This body would establish policies related to standards and specifications, water
quality control, environmental impact, and monitor for overall performance of the
utilities. Implementation of major national water projects and effective distribution
among the various regional utilities would be carried out by a newly established water
supply and sewerage authority.

4.1.6 Water, Supply and Sewerage Service Company

The small-scale of the regional water and sewerage utilities in Palestine makes it
unfeasible to invest in some large-scale services, capabilities and equipment. The
establishment of a Water Supply and Sewerage Services Company would solve this
problem by providing these capabilities (large-scale construction, maintenance, design
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and planning, training, etc.) to the regional utilities as well as the national water and
sewerage authority in an efficient manner. The company would be established by the
regional utilities as a cooperative company which will subsequently sell its services
to each of these utilities and to other customers in the commercial sector.

•

4.2 INSTITUTIONAL STRUCTURE

Taking all of these factors into consideration, the general framework for water and
sewerage management in Palestine has been designed. As indicated above, it
comprises four different types of institutions:

J
• National Water Council

• National Water Supply and Sewerage Authority

• Regional Water and Sewerage Utilities

• Water Supply and Sewerage Services Company

Figure 4.1 shows the relationship between these institutions.

4.2.1 The National Water Council

The proposed organizational structure for the National Water Council is shown in the
organizational chart in Appendix C1. The structure shows all the possible divisions
which may be required to carry out the functions of this organization. However,
despite the definition of these divisions, it is expected that the organization will be
built up and developed gradually with the establishment of the sub-divisions as
necessary.

The general function of this council is the monitoring and regulation of the services
provided by the National Water Supply and Sewerage Authority, the Regional Water
Supply and Sewerage Utilities and the Water Supply and Sewerage Services
Company. The Council will set standards and monitor for any discrepancies on the
part of the national authority, regional utilities or the company. It will also be
responsible for international agreements and transfer from outside Palestine.

4.2.2 The National Water Supply and Sewerage Authority

This governmental body will plan and develop the national water resources and ensure
effective distribution among the various regional utilities. It will be responsible for
monitoring water resources run by the regional utilities. All regional and joint projects
for implementing international agreements with neighboring countries regarding water
and wastewater management will be carried out by this authority. National projects
such as dams, large-scale treatment plants, national awareness programs, etc. will
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also be carried out by this department. Various licensing and other related procedures
will also be within the framework of this department's responsibilities. The proposed
organizational structure for the National Water Supply and Sewerage Authority is
given in Appendix C2.

4.2.3 Regional Water Supply and Sewerage Utilities

It is proposed that a number of these utilities be established in the major regions of
Palestine. Although further study will be required to determine the exact number and
boundaries of these utilities, it may be tentatively stated that four utilities will be
required to service Nablus, Jerusalem, Hebron and Gaza regions. The Jerusalem
region will be serviced by the existing Jerusalem Water Undertaking (JWU). This
undertaking was established with this purpose and according to the Jordanian Law
No. 9 of 1966 the JWU is responsible for servicing the entire Jerusalem area (of
which it already serves some northern Jerusalem areas) including the Jerusalem
municipality itself.

The proposed organizational structure for the regional utilities, which was based upon
the long-term plan for the JWU, is shown in Appendix C3. This model structure may
be adjusted as necessary for each regional utility and is expected to be implemented
gradually with the sub-divisions developed as necessary.

An important division in the proposed structure is the quality affairs division which
includes the function of quality assurance. This function is a necessity in the regional
water and sewerage utilities and is considered to be a pioneering effort in Palestine
towards the improvement of the quality of service.

Another new function to be incorporated into the organization is that of consumer
awareness and education programs (to be carried out by Public Relations). This
function is currently almost non-existent in the existing water utilities and once
implemented is expected to have a positive effect on water conservation.

Each regional utility will assume the full responsibility for ail water and sewerage
services in the region including distribution, collection, billing, etc. The water and
sewerage networks and other related facilities currently owned and run by the
individual towns and villages in the region must be transferred to the regional water
utilities. The appropriate laws and regulations must be drawn up by the legislative
authority to this effect.

The regional utilities would be operated as non-profit public utilities. Excess revenues
would be invested into the improvement of the utility's facilities and services. It must
be emphasized that each utility will be financially and administratively independent.

The regional utilities would be governed by a board of directors representing the
general assembly. The general assembly would include representatives from all
sectors serviced in the region as well as representatives of NGOs, environmental
groups, industrialists, etc. In this manner, the regional utility will be fully accountable
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to the community which it serves. Thus, although the direct responsibility for
delivering water and sewerage services will be transferred from the individual
municipal authorities, their right to be consulted concerning the manner in which these
services are performed will bepreserved. The transfer ofassets and liabilities of these
utilities to the proposed regional body will be carried out under suitable legislation
regulating the transfer.

The make up of the general assembly and board of directors would be established by
the appropriate laws and regulations to be issued by the Palestinian legislative body
within the context of a national water master plan. The members of the general
assembly may be nominated by the beneficiaries or by the municipal body in each
region. The number of representatives in the general assembly from each region and
organization may be determined by the number of beneficiaries and the amount of
water consumption in the represented region as well as other considerations. The
mechanism used to determine and choose the members of the general assembly and
board of directors is vital to the preservation of the community's direct participation
in the regional utilities. Thus, a detailed study which utilizes the experience of other
countries in this respect is recommended.

4.2.4 Water Supply and Sewerage Services Company

The main function of this institution would be to provide the regional water and
sewerage utilities with services which each individual utility would not be able to
support on a regional level. These services may include large-scale development and
construction contracts, heavy-vehicle and machinery maintenance, rehabilitation and
calibration of large diameter water meters as well as human resources development.
The company should include a vocational school for the education and training of
technicians for various vocations in the regional water and sewerage utilities. The
company may also provide contractual services to the regional water and sewerage
utilities such as well drilling and rehabilitation as well as to othercustomers. It should
be noted that the above mentioned services, as well as other services, are currently
provided to the Palestinian water utilities by Israeli companies as no Palestinian
companies offerthese services.

It is envisioned that this company will be established as a joint project by the various
regional utilities. The board ofdirectors of the company will include representatives
from all the regional utilities involved. Any excess revenues realized by this company
will either be reinvested into the company or distributed among the regional utilities
according to their initial investments. The proposed organizational structure for the
company is shown in Appendix C4. This is a tentative structure and, as with the
previously proposed structures, is not expected to be fully implemented upon the
establishment of the company but rather built up gradually according to necessity.

The primary budget items for establishing the previous four types of institutions are
listed in Appendix C5.
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4.3 HUMAN RESOURCES IMPROVEMENTS
I

The critical ingredient of any institution is staffing with qualified individuals. The
following are recommended actions to improve human resources:

1) Cooperation between universities and research institutions and the proposed
water and sewerage utilities should be increased. Universities are expected to
start teaching water resources management courses and operation and
maintenance of public utilities. i

2) A number of regional trainingfacilities should be established within the regional
utilities. These facilities are expected to satisfy the training needs of the
surrounding localities. The trainees should get theoretical and practical on-the-
job training. The centers need to be fully equipped for the dual purpose of
providing training as well as assisting the individual utility in its maintenance
programs.

3) A technical school providing training for technicians in the water sector should
be established. This school may be incorporated in to the Water Supply and
Sewerage Service Company and supported by the regional utilities.

I

4) Short term training courses abroad in certain fields will provide necessary
training to the water utilities in areas that are unavailable locally. Candidates
should be selected and sent to attend appropriate training sessions abroad
whenever such training is necessary. There is an immediate need for training
in water administration and management specifically for the middle
management level. This is one area of training that is unavailable on the local
level.

5) A possible source of qualified staff needed for the various water institutionalA possible source ot qualitied stan neeaea Tor me various waier insuiuuunw
entities could come from Palestinians returning from abroad. Recruitment of
these individuals could be stimulated by announcements of employment in the
water sector trade journals. The Committee for the Reemployment of
Returnees can also assist as they have collected data on such individuals.

4.4 ACCOUNTING SYSTEMS
I

Improved accounting systems and approaches are needed to assure effective
operations. Accounting systems and financial statements adopted by water utilities
should conform to commercial accounting methods used in the private sector. The
activities of each water utility should be categorized to different costing centers,
expenses related to each cost center must be transferred and borne by the related

i

I
l

I

i

center.

At the end of each financial year, a production account, profit and loss account
(surplus and deficiency account) and a balance sheet showing the financial results
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I

should be prepared and submitted to the responsible bodies (general assembly and
board of directors).

Allocations and provisions for depreciation and for the "investment fund" must be
taken into consideration in order to establish a revolving fund for capital reinvestment,
thus laying solid bases for financial self-sufficiency in this sector.

4.5 FINANCIAL AUTONOMY AND COST RECOVERY

The cost of water supply and sanitation services must be borne by the beneficiaries
to ensure adequate recovery of operation and maintenance costs as well as the
expansion of services and facilities. Cost recovery is a crucial step towards the
financial viability and the eventual autonomy of sector agencies.

Full cost recovery involves recuperation of investment costs as well as those for O&M
(operations and maintenance). This method will enable water supply and sanitation
systems to establish among themselves a revolving fund for reinvestment in the
sector and will gradually reduce dependency on grants provided by international
agencies. In order to achieve full cost recovery, there must be appropriate
regulations, penalties, and provisions for procedures to enforce the laws pertaining to
non payment of bills, illegal connections, and other violations. It is expected that full
cost recovery will require a gradual approach beginning with recovery of O&M costs
and part of the capital cost. Feasibility studies are needed to determine willingness
to pay and establish appropriate revenue streams based on graduated tariffs.

A sample cost statement is presented in Appendix C6.

4.6 COLLECTION POLICIES

The integration of water and sewerage systems and the establishment of the regional
autonomous water and sewerage bodies will help in raising the collection rates by
allowing these bodies to use practical methods to ensure collection from bad debtors
since water schemes and sewerage schemes are not at present run by the same
institutions in most of the cases.

The ability of raising awareness among the consumers to abide by the rules and pay
their outstanding balances will be more effective and comprehensive if carried out by
the integrated regional bodies. The excellent results achieved by the Jerusalem Water
Undertaking (JWU) in this field should be studied for implementation in other utilities,
Experiences of the different undertakings and departments in other sectors should also
be examined as examples and drawn on as appropriate.

4.7 WATER SECTOR INTEGRATION

The institutional structure described in this chapter applies to the water sector.
Obviously, there are water users outside of the municipal setting. Agriculture, in
particular, is presently the largest water user in Palestine. As the individual
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consumption rises to meet the minimum water requirement for domestic and industrial
uses, then close collaboration will be needed with agricultural (and all other water
users such as mining, recreation or wildlife habitat) to optimize water resource
management. An appropriate institutional body will be needed to assure water sector
integration. The completion of a national water master plan is needed to give
direction to the integration task. As a precondition to completing such a master plan,
an information gathering task needs to be carried out to collect all pertinent data in
Palestine, Jordan, and Israel related to water resources and uses and to establish a
regional data bank. In the long term a regional system of information exchange is
needed to continuously update the data bank.
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5 CONSERVATION MEASURES AND PRACTICES

Most conservation measures and practices can be carried out (or cause to be carried
out) only by a capable institution with a mandate for action, a capable staff, and
adequate resources. The establishment of a water institutional authority becomes a
top priority for the water sector in the newly emerging State of Palestine. The
preceding chapter provided a recommended plan for a national water institutional
structure including key organizations with requisite departments to be established
immediately upon independence. Conservation activities described in this chapter are
proposed to take place within the purview of such an institution.

Water conservation takes many forms. It is helpful to differentiate between
conservation measures and practices. Measures may be direct, such as regulatory
controls or economic incentives related to water use, or indirect, such as through
persuasion of the public by awareness campaigns carried out in the mass media.
Measures are largely the direct responsibility of a central water authority.
Management practices, on the other hand, are typically carried out by the water user
often because of measures introduced by the water authority. Practices typically
require the use of technologies to reduce losses from leaks, reduce evapotranspiration,
reduce demand for fresh water by substituting for water of lesser quality or increase
of water recharge.

The various approaches to conservation addressed herein are the following:
I

• Reducing Water Losses

* Investments in Reducing User Demand
I
X

• Substituting for Fresh Water

Institutional and Regulatory Approaches

• Economic Incentives

I

I

i

5.1 REDUCING WATER LOSSES
1

5.1.1 Municipal Unaccounted-for-Water

• Education and Persuasion

Unaccounted-for-water is a troublesome component of municipal water systems world
wide. It is helpful to distinguish between two methods of evaluating unaccounted-for-
water. One method considers the difference between the value of water which enters
the system and the revenues collected. A second method measures the volume of
water entering the system in comparison to the volume delivered to the customer as
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measured by meters. Both methods reveal the magnitude of the problem but it is
often difficult to distinguish between the various possibilities for water losses. The
most prominent cause for water losses is leaks in pipes, connections, or valves but
other factors include illegal connections, unpaid bills, and faulty meters. Determining
the exact problem is often a difficult undertaking but where done effectively can lead
to large savings in water and finances.

A comparison of volumes of water supplied and water delivered at the consumer level
clearly indicates significant unaccounted-for water in existing Palestinian municipal
networks. Losses are reported to range from 25 to 55 percent of the supplied
quantities. Within the existing municipal networks there are large water losses
originating from leaks in the pipe networks due to their deteriorated condition. Even
a casual inspection of most of the older urban systems suggests significant losses
from leaks. The systems are operating far below acceptable standards since many
utilities do not have an accurate or regular measurement of losses, and assistance is
needed for conducting systematic water audits.

Losses in networks can be traced and decreased by:

1) Raising public awareness by campaigns directed to the public to
motivate them to immediately inform the water utility about leakages.

2) Installing main water meters in each locality and comparing the total
consumption in these meters with the total consumption of the individual
consumers' meters. Thus areas with a high loss percentage will be
identified and dealt with on a priority basis.

3) Performing a general survey using electronic leak detectors in localities
suspected of excessive or repetitive leakage.

4) Replacing deteriorated networks according to a priority plan.

Figure 5.1 shows the variations in water losses at JWU from 1974 to 1993. The
drastic decrease in losses between 1984 and 1986 is due mainly to the replacement
of TO km of a 6-inch main line supplying the Beit Hanina area (north of Jerusalem)
with a 10-inch line at a total cost of US$ 500,000. The rate of return for this
investment was about 17 percent. This relatively high rate shows that the
replacement policy is clearly feasible and beneficial.
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Figure 5.1 The Variation in Water Losses at JWU from 1974 to 1993

Unaccounted for water losses related to inaccurate water meters could be monitored

and reduced by:

1) Using volumetric type water meters instead of velocity meters in areas
where customers have installed rooftop tanks (pressure breaking)
because of low pressure or irregular flows. In addition, meters
suspected of false readings should be checked and calibrated regularly
and replaced as required.

2) Improving the efficiency and competence of maintenance workshops.

3) Constant monitoring and comparison of both the average and the
recorded consumption of each consumer in order to quickly identify
irregular consumption rates.

4) Improving work procedures in new installations and in the maintenance
of pipes to eliminate the introduction of soil and other substances that
may negatively effect the accuracy of the water meters.

5) Providing reduced tariffs for consumers with no water reserve tanks on
their roofs since tanks cause an under reporting of flow. This, however,
can only be affected after continuous piped supply is provided.
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Illegal connections have increased in recent years as a result of the declining economic
situation and the absence of adequate enforcement measures. The new water utilities
will require monitoring capacity to detect illegal connections and the authority to
evoke legal action to penalize those customers who do not comply with regulations.

Water bills are collected by hand although direct mailings was tried with limited
success. Outstanding balances exceed 60 percent in some areas. The Jerusalem
Water Undertaking is a notable exception with only 2 percent outstanding bills.

The general public will rapidly lose confidence if these services are allowed to fall
behind and this will lead to further non-compliance with established policies.

5.1.2 Agricultural Water Losses

Canal lining: Within the agricultural sector lining canals will yield immediate results by
reducing infiltration and transpiration losses from associated vegetation. Sandy soils
are particularly vulnerable.

Evaporation: High temperatures, solar radiation, and wind conditions associated with
the local climate produce high evaporation rates. Measuring these parameters could
be carried out through the establishment of a network of meteorological stations in
appropriate sites throughout Palestine.

Transpiration: Transpiration losses may equal evaporation losses where vegetation
cover is dense. Techniques for reducing transpiration include:

• substituting crops that are drought resistant,

• covering crops in a greenhouse fashion to collect transpired water vapor and
thus reduce the evaporation rate

• planting windbreaks or intercropping with taller plants to reduce wind
movement

Many crops already grown in Palestine aredrought resistant including almonds, olives,
jojoba, barley, vetch, and lentils. Increasing emphasis on these crops in rainfed areas
is an appropriate conservation strategy.

5.1.3 Water Collection

Rainwater runoff represents an important part of the hydrologic cycle. Most rainfall,
particularly on sandy soils with little vegetative cover, enters the groundwater system.
However, stream flow that continues outside of areas where itcan be effectively used
represents a water loss. In arid zones wadis typically convey large volumes of water
for short periods from rainfall events of short duration. Collection dams and water
spreading terraces to agricultural fields or canals directed to ground water recharge
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basins can reduce these losses. Injection wells to facilitate groundwater recharge is
also a promising technique in some locations.

Water recharge is thought to be particularly appropriate in the coastal region, the Auja
and Wadi Kilt areas in the Jericho district and Wadi Fara'a in the Nablus region. Also
the excessive runoff in the Jenin wadis during heavy rains could be exploited.

In some areas of the inland region there are most impressive examples of terracing,
drought resistant olive and almond trees, and intercropping with a variety of other
crops. This conservation practice conserves both soil and water and should be
replicated wherever farming is practiced on steep slopes.

Rooftop collection systems may have merit for households to supplement water
supplies. While rooftop collection systems are most popular in higher rainfall zones
with short season dry periods there are examples of this technology in Palestine. The
cost of constructing a storage basin is usually the limiting factor. Buildings with large
roofs such as schools and other public institutions are often good sites.

5.2 INVESTMENT IN REDUCING USER DEMAND

•
User demand may be influenced in several ways. The software measures of
regulation, economic incentives, and education are discussed below in this chapter.
This section reviews the potential practices and technologies appropriate to water
conservation in the agricultural, municipal and industrial sectors.

5.2.1 Agricultural Sector
I

For most countries, and especially in the Middle East, agriculture is by far the biggest
water user. Irrigation development has made possible crop production in dry areas
where rainfed production would be precarious or impossible. Reducing water
consumption while maintaining food production for local consumption and supplying
an export market are major challenges to the sector. With increasing competition
from the domestic and industrial sectors, agriculture is faced with dwindling water
supply opportunities and/or increased costs to purchase water.

It is estimated that the agricultural sector currently accounts for about 73 percent of
total water consumption, while the domestic and industrial sectors account for 25 and
2 percent, respectively. Clearly conservation measures will need to focus on
agriculture if significant gains are to be made.
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It should be noted that only about 5 percent of all cultivated land in the inland region
is under irrigation. In the coastal region the ratio increases to about 67 percent.
Conservation efforts in the agricultural sector can, therefore, be applied to only a
limited scope at present, but would have to be expanded as larger areas of cultivated
land came under irrigation.
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Rainfed agriculture could also benefit from water conservation techniquesas effective
use of rainfall runoff in this sector potentially contributes to ground water recharge.

On farm irrigation technologies consist of three types; surface irrigation, sprinkler
irrigation and micro irrigation. Improvements in surface irrigation is achieved primarily
from improved land levelling thus enabling a uniform and minimal application of water
over the field. Piping technologies include plastic syphons from head ditches to
secondary furrows, flexible pipes to distribute water, and buried PVC pipes with riser
mains. Sprinkler irrigation allows savings on uneven or hilly terrain where levelling
is impractical. The largest savings occur from the use of drip irrigation systems.

Comparisons between furrow or sprinkler and micro systems show a savings of 50
percent for tomatoes and eggplant and 109 percent for bananas in various locations
(World Bank, 1993). Drip irrigation not only saves water but also increases
production by several fold for many crops by assuring a continuous supply of water
to the root zone. Fruit trees, vineyards and vegetable crops are the most common
applications. It is important to note that in order to be effective improved farm
technologies must be matched with the experience, investment capacity, and
managerial abilities of the farmers who will employ them.

Improved irrigation technologies including drip irrigation is already used by many
Palestinian farmers especially in the Jordan Valley, Jenin and Tulkarm districts, and
throughout the coastal region. However, lack of investment funds and limited
affordability prohibit the wide application of these technologies. If the problem of
credit can be solved, this approach could represent a significant conservation effort.

5.2.2 Municipal Sector

The municipal sector includes residential, commercial, transportation and institutional
uses. Residential water use is the highest but this varies considerably between
households depending primarily on income levels. Water taps, showers, clothes,
washers, and toilets are devices that can be replaced or modified with water saving
substitutes. The challenge is to introduce devices that pose a minor inconvenience
to the user.

Given the objective of equitable distribution to increase per capita consumption in
order to achieve the MWR and raise the standard of living of the Palestinian people,
it would appear that reducing demand is counter to thegoal. However, it is important
to assure that water is not needlessly wasted. This approach will become more
relevant as the economy and public awareness grow.

5.2.3 Industrial Sector

Consumptive water use in the Palestinian industrial sector is relatively small compared
to the agricultural and municipal sectors and therefore potential water savings will be
small. However, water audits of industrial washing, transportation, and cooling uses

54



will lead to improved technologies which use less water in manufacturing,
industrial processes can use recirculated water.

Many

In the Middle East significant savings may be obtained by the recirculation of cooling
water from thermal power generating plants (World Bank, 1993). In Egypt the power
sector accounts for 79 percent of industrial water consumption. Future feasibility
studies of energy cooling systems should consider the marginal costs of closed circuit
systems and/or substituting brackish or other water of less quality in open systems.

Although significant reduction in industrial water consumption will only become
meaningful after a substantial growth of the Palestinian industry, campaigns to instill
awareness of water saving technologies and their economic relevancy to individual
users are most appropriate.

5.3 SUBSTITUTING FOR FRESH WATER

5.3.1 Wastewater Reuse

Wastewater offers particular advantages as a substitute for freshwater. Municipalities
with sewer systems and treatment plants may recover high percentages of their water
supplies. As much as 65 percent of municipal water supplies may be available, with
efficient collection and treatment facilities, for reuse (Assaf, 1993). Treatment of
sewerage is necessary for safe reuse. The treatment process should be determined
by the end use for which the reclaimed water is to be used. The use of untreated
wastewater is a common but dangerous practice in many parts of the world because
of transmission of waterborne diseases. Wastewater offers large advantages, as
compared to fresh water, for use in agriculture by partially supplying needed nutrients
at a lower price. For agricultural purposes and many industrial purposes treatment
costs are relatively low. More expensive treatment processes may produce water of
quality suitable for human consumption.

Several countries are reusing large quantities of wastewater. Mexico City recycles
100 percent of 'its sewerage for agriculture after sedimentation and partial treatment.
Many cities irrigate fodder crops for animal feed. Israel is aiming to utilize more than
80 percent of its total wastewater, primarily in agriculture (World Bank, 1993).

In Palestine only 10 cities have extensive sewage collection networks. These include
East Jerusalem, Nablus, El Bireh, Hebron, Ramallah, Tulkarm, and Jenin in the inland
region. In the costal region they include Gaza, Beit Lahia, Jablia village and camp and
Tal El Sultan in Rafah. The extent of coverage varies from 20 percent to 75 percent.
The remaining urban areas and most rural areas depend on septic tanks, percolation
pits, latrines, or open drains. Most of the urban wastewater collection systems
combine sewer connections with street drains.

Ramallah and Tulkarm are the only cities with wastewater treatment facilities in the
inland region. Two treatment facilities have been constructed in the coastal region
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but none are operating properly. Wastewater flows from the cities by gravity into
neighbouring wadis and is often used by farmers for irrigation.

At the household level some use is made of grey water, wastewater from kitchen
sinks and washing machines, for watering gardens. Expanding this practice is
recommended.

Wastewater reuse offers high potential as a conservation measure that should be
exploited. Expanding the coverage of sewers and adding treatment facilities is a
necessary precondition.

5.3.2 Brackish Water

Brackish water is commonly available in arid climates especially in the Middle East.
With careful management brackish water can be utilized for many crops. Advances
in soil and plant sciences have shown that some crops tolerate specific salinity levels
and that these levels may vary during the growth cycle. Substituting moderately
saline water or mixing fresh water with brackish water can be utilized effectively for
selected crops and result in substantial savings of fresh water.

For some crops very high salinity levels are tolerated. For example, in Abu Dhabi
forest plantations on sandy soils have been irrigated with brackish water of 10,000
ppm of soluble salts (World Bank 1993).

Assaf (1993) estimates that there is about 180 MCM of brackish water in the inland
region of which at least 55 MCM are currently available for Palestinian use in the
lower Jordan Valley. Much of this water is derived from springs at low elevations
along the Dead Sea. There is also significant brackish water in the coastal region.
The expanded practice of using brackish water has particular merit in the Jordan
Valley region where suitable agricultural land is available.

5.3.2 Dual Distribution Systems

Fresh water is, of course, required for drinking, food preparation, and some industrial
purposes. Much fresh water is nonetheless used for purposes requiring only lower
quality water such as cleaning, fire hydrants, garden watering, stock watering, and
industrial processing. For the latter uses, brackish water or treated waste water may
be considered if a dual distribution system is constructed. The second system would
be primarily for outdoor uses, and selected household and industrial uses.

There is relatively little experience world-wide in the use of dual distribution systems.
In Hong Kong about 20 percent of total demand is supplied by sea water which is
distributed primarily for toilet flushing. In Eilat in Israel, which uses expensive
desalinated water for drinking, a dual system is used for urban irrigation and fire
fighting.
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Given the higher costs of installing dual distribution systems the technology is
generally rated moderate for Palestine although cost benefit studies will be needed to
verify this assumption. The acute water quality situation in the coastal region may,
however, offer possibilities for implementation of this conservation practice.

5.4 INSTITUTIONAL AND REGULATORY APPROACHES

A recommended water sector institutional structure was described in Chapter 4. The
proposed organizations and their departments are intended to carry out many
functions which are directly related to conservation measures and practices. The new
institution will of course be empowered by law to carry out regulatory measures.
Enlightened laws, regulations, and standards can contribute much to conserving water
or directing it to the most effective use. Regulatory activities related to water
conservation should include:

• water extraction licensing (for surface and groundwater)

• standards of service

water quality monitoring

• plumbing and appliance restrictions

• drought restrictions

•

• penalties for non-compliance

Licensing or the granting of permits for water development (wells, springs, dams) is
a necessary function of the water authority if water resources are to be rationally
extracted and utilized in a sustained manner. Groundwater, in particular, requires
proper application and regulation of safe yield values for each well.

Varying standards of service are necessary to satisfy the needs of the various of
water users (customers) including domestic, commercial, institutional, industrial, and
agricultural users. Within each category it will be necessary to establish and regulate
standards of service related to quantity, pressure, and quality of water delivered.
Optimizing the system to provide levels of service within a conjunctive use formula
is a challenging regulatory function. Forexample, applying standards which establish
the chemical or bacteriological content of wastewater to be applied for agriculture will
do much to assure the safe use of water in the interest of preserving public health.

Water quality monitoring is, of course, necessary to assure safe potable water for
domestic and commercial consumers. In consideration of the proposed strategy to
conserve fresh water and substitute water of various qualities (wastewater and saline
water) for agriculture and some industrial and stone mining uses, minimum standards
of acceptance for each use must be carefully controlled. In addition, wastewater from
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municipal sewers, drains, and treatment facilities must be managed in a sound manner
to avoid negative environmental impacts on surface waters and related animal and
plant ecosystems.

Plumbing and appliance regulations are necessary to assure the use of materials and
appliances that are conservation sensitive. Plumbing standards related to such items
as pipes, valves, fixtures, and water tanks are necessary both to regulate the flow and
to also minimize the possibility of leaks from inferior products or installations.
Appliance labelling to identify items such as toilets which have low water use
requirements are necessary.

In arid climates which typically have large annual variations in rainfall, regulating water
use during droughts is a required and significant regulatory function. Controlling non
essential uses such as lawn or park watering and car washing can have significant
effects on water consumption.

Finally, all of the above regulatory conservation measures must be supported by
penalties for non-compliance. Illegal connections, tampering with meters, and refusal
to pay bills are typical acts which call for the application of penalties. Penalties may
include cutting of service, fines, or both. The circumstances of application and the
size of fines will have to be addressed by each utility in accordance with societal
norms. Even-handed enforcement is critical to the success of laws, standards, and
regulations. Regulations which are intelligently established, widely disseminated, and
equitably applied will be more willingly accepted by the general public.

The application of the above described regulatory measures is highly recommended.
Some of the measures are, of course, already being practiced to a limited degree but
increased utilization under the new institutional structure should produce a significant
impact on water conservation. This underlines the priority need to establish and
empower the new Palestinian institutional structure as quickly as possible.

5.5 ECONOMIC INCENTIVES

The institutional structure proposed in Chapter 4 provided for regional utilities that
would be financially and administratively autonomous. The first objective of tariff
policy must therefore be to ensure full cost recovery so as to establish the regional
utilities on a finacially autonomous basis.

Besides cost recovery, however, pricing policy can perform a powerful conservation
function through the incentives they provide to end-users. In principle, water prices
should reflect the full economic value of water so that users reflect this value in their
consumption decisions. In practice, however, it is seldom feasible to increase prices
to the extent warranted except over a period of time. Moreover, poorer consumers
need to be protected so that they can satisfy their basic needs at a cost they are able
to afford. And tariffs for commercial, institutional and industrial users must be
designed to take into account the adverse impact they might potentially have on
economic development.
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In view of these considerations, pricing policies should be designed carefully to
complement other conservation practices and measures in ways that encourage
efficient levels of water use while safeguarding basic needs. Among the options that
can be considered are:

1. Graduated block tariffs to reflect the amount of water consumed. Present tariff

schedules provide for very little difference between one price group and
another, with the result that they have limited impact on end-user demands.
For instance, in Hebron Municipality, the present water tariff schedule is as
follows:

From 0-10 cubic meters/month:

From 11-15 cubic meters/month:

From 16 cubic meters and above:

US$ 0.82/cubic meter

US$ 0.85/cubic meter

US$ 0.89/cubic meter

Substantially steeper block tariffs need to be considered, and these could have
a significant impact on residential water use.

2. Discrimination between different qualities of water to encourage use of lower
quality wastewater, grey water and saline water for appropriate industrial,
residential and agricultural purposes. The feasiblity of differential charges
depends on the physical infrastructure available and the marginal costs incurred
over-and-above those necessary to meet approved environmental standards.

3. Incorporation of sewerage charges along with those for water. Although it is
true that not all sewerage costs are directly dependent on the volume used,
many costs (eg. those for treatment) are. Therefore, tying sewerage charges
to water tariffs also provides an important additional disincentive to over
consumption. Given the dual objectives of water tariffs for cost recovery and
conservation, and the need to safeguard the poorer sections of the community,
care must be taken in designing tariff structures. A tariff study which also
assess willingness to pay and the potential water savings to be gained from
alternative schedules will provide a useful input into the conservation effort.

5.6 EDUCATION AND PERSUASION

5.6.1 Need for Public Education

In order to ensure maximum attention to the proper utilization, protection and
conservation of water in Palestine, it is of utmost importance that all Palestinian users
be made aware of fundamental matters relating to water. For that reason,
dissemination of information programs and educational programs and curricula must
be set up. Grassroots education of proper water utilization and conservation should
be included in school curricula starting from the elementary school level up to high
school, and including college. Research programs should be supplemented by the
provision of extension services for dissemination of broad information to the public,
with special focus on domestic users as well as specialized information for the
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agriculture and industrial sectors. Effective public information aims at the creation of
a general as well as personal responsibility for the crucial water issues that face the
Palestinian people. Given ageneral feeling of responsibility for the local resources, the
Palestinian people will be aware of the importance of the protection and conservation
of water for their future economic development and domestic comforts.

As the Palestinian people become more in charge of their own destiny, all citizens and
water users will be interested in the rational use and conservation of water. All
sectors of the Palestinian public should be involved at all levels in support of decisions
made regarding the allocation and conservation of Palestinian water resources. The
Palestinian public should also be informed about the problems and solutions for water
use and conservation. Appropriate sectorsofthe Palestinian public should participate
at all stages of study, development and planning of water use and conservation, as
the public can make significant contributions both to the identification of targets and
to the development, adoption and implementation of the proposed plans. Aprogram
for a defined dissemination of information which may be called, "Palestinian Waters
- Use and Conservation," should be developed.

5.6.2 Obstacles to Overcome

It is important to recognize several obstacles to public education relating to water
conservation that must be overcome.

I

First, to many Palestinians groundwater is "out of sight, out of mind" and there is a
low level of awareness. However, the importance of the need for water in the area
has made the issue of water rights a priority to decision makers and even the genera
public as a political issue. The obstacle to overcome is to make the general
Palestinian public believe that they can personally contribute to alleviating part of this
water resource scarcity problem.

Second, people often have a mystical view of groundwater as springing or issuing
from the ground at a point or at a well without connecting it to what is happening on
the surrounding land. This obstacle has to be overcome by educating the general
public and specifically the agriculturalists and industrialists that whatever substances
they put on the ground or discharge in the water onto the ground could and probably
will eventually affect the quality of the groundwater supplies in Palestine.

Third groundwater is regarded by the general public as being automatically pure and
wholesome. There is little realization that groundwater may look, smell and taste pure
while in fact it is polluted and cause a serious risk to health. This obstacle is
especially important in the rural areas of the inland region as well as near the ct.es
(e.g. Nablus and Jenin) and all areas of the coastal region.

Fourth, farmers, land-users and agriculture production planners have little or no
knowledge about the hydrological cycle and the importance of using drought-resistant
crops and trees in Palestine. Agricultural economists should be involved in
disseminating information with regard to pricing agricultural produce considering the
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amount of water used and its cost to the farmer. The concept of limited Palestinian
water reserves along with the availability of waters of varying qualities must be
considered for each crop to be produced.

Lastly, professionals in the area of water resources have little training or experience
in interdisciplinary cooperation and communications. Water resources planners in
Palestine need to obtain appropriate and timely consultations from water scientists
and agricultural, industrial and urban planning specialists. The water planners must
learn to take account of ways of presenting simple and clear concepts about water
to inform non-specialist decision makers about groundwater utilization, protection and
conservation issues.

5.6.3 Steps in Awareness Building

Public awareness building in the area of water resources conservation, if done
effectively, will lead to a dialogue in which the Palestinian community can express its
basic needs and at the same time learn to help itself. Dissemination of information
is most effective when it involves the combined use of various forms of
communications accompanied by practical measures and supported by local
institutions which should be responsible for long-term implementation of the
suggested water conservation measures. Since water resources management should
be of a multi-sectorial nature (water, economic development including agriculture and
industry, health and hygiene, information systems, and community and urban
development), all relevant institutions must be identified by region in Palestine and
their performance capacity analyzed.

Awareness building takes time and so do changes in behavior. The effectiveness of
any dissemination of information measures or educational programs will be lessened
if the Palestinian public is unable to turn to a responsible institution for help when it
is needed. It is therefore essential that any public awareness campaign be set up in
parallel with more than one local institution in order that they can provide active
support if needed by the public. No single institution alone can muster an overall
effective public awareness program. Cooperation between existing institutions and
local water authorities must be encouraged by donor agencies in order for such a
dissemination of information program to be effective.

Public information campaigns should be carried out to present alternative concepts
and procedures for raising the level of public awareness. Information regarding water
resources and their proper utilization and discharge into the environment should be
presented to the public in understandable language and presented in an appealing
manner in order to emphasize priorities in water conservation and utilization.

The most commonly utilized forms of communication for awareness building are
provision of information by means of mass media and talks with local groups
accompanied by the use of audiovisual aids. The news media would probably be the
most effective with not only public service advertisements but also newspaper and
magazine articles. After the establishment of the Palestinian government, the media
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of Palestinian radio and television may also be available. Public awareness
advertisements in the Palestinian press and in the future through the Palestinian
Broadcasting Authority radio and television stations on proper water use and
conservation should be supported by the Palestinian government.

Direct mail contact can also be achieved though water bill inserts promoting domestic
water conservation with consumer advice, as well as simple pamphlets and leaflets,
water utility newsletters, household maintenance handbooks, and even the American
style of public relation message buttons and bumper stickers for cars. Colorful
message carrying posters can also be effective when displayed in public buildings and
commercial centers.

j
Public awareness of the issues involved in public participation in water conservation
can also be carried out by personal contact. This is most effective by water consumer
assistance by the water utility or administration institution responsible. However,
other ways are through speaker programs by water professionals, slide shows at open
workshops illustrating specific water problems, and even booths at exhibitions of any
kind. Special events can also be planned at schools and in the community centers.
Children can become involved through slogan and poster contests. In the agricultural
sector, farmers producing drought resistant crops may be supported or given yearly
awards.

]Most importantly is the creation of public awareness for using appropriate
technologies and traditional systems in solving water utilization and conservation
problems (i.e., household rainwater catchment as a backup water supply, terracing,
rainfed agricultural development, control of rainwater runoff for crops, adaptability of
earth dams in rural areas, tree crop development for soil conservation and water
retention).

I
The use of education and persuasion as a practice to create a public conservation
ethic should become a permanent component of the new institutional authority in the
Palestinian water sector. Creating the message and selecting the medium to
disseminate the message is a necessary first step that should be carried out as soon
as the new authority is in place.
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6 RANKING OF PROJECT PRIORITIES

The preceding chapters have described the existing Palestinian water sector, outlined
problems related to the sector, and suggested a range of possible solutions related to
water conservation activities. Building an appropriate institutional structure was
indicated as being of utmost importance. This chapter identifies projects (or
components of projects) that are recommended to be undertaken on a priority basis.
The projects are ranked on the basis of short, medium, and long term considerations.
Projects to be started in the short term are defined as those that need immediate
implementation because the need and benefit related to water conservation is
unmistakenly clear and the impact will be immediately felt. In several cases these
projects will continue into the medium and long terms. Medium term projects in most
cases follow on activities stemming from short term projects or studies to design and
determine the magnitude of intervention needed. Long term projects are action
programs responding to designs completed in the short and medium term.

The recommended projects are at a preliminary stage of identification and in many
cases overlap with activities proposed in other contexts. Further work will therefore
be required before some of these projects can be adopted for implementation and to
ensure that coordination exists with other on-going programs. Data sheets containing
additional details of most of the recommended projects are given in Appendix A. It
should be recognized, however, that the cost estimates are only very tentative and
that the data sheets are only an indicative guide.

I

SHORT TERM
\
I

1. Assistance in Institutional Development

A possible institutional structure for the Palestinian water sector was described in
Chapter 4. A detailed study of this proposal is suggested as a basis for implementing
major institutional reforms. However, support for the Jerusalem Water Undertaking
need not await the outcome of such a study since proposals for its further
strengthening are well advanced and the experience of the JWU would provide
important lessons to be extended to the other regional utilities.

Ashort term project is proposed comprising two components: (i) immediate technical
assisstance support to the Jerusalem Water Undertaking (JWU) in areas including
administration and managerial reforms, policy, planning, commerical cost accounting
systems, willing-to-pay and tariff policies, regional master plans, and legal reforms for
the water and sewerage departments; and (ii) a study of the overall institutional
framework and the creation of additional regional water utilities.

I
In the medium term, the project would be extended to provide technical assistance
support to the proposed regional water utilities in order to facilitate their
establishment.

I

63



2. Municipal Water Supply Network Rehabilitation

The rehabilitation of existing water networks will have immediate paybacks by
reducing water loss from leaks. The percentage of leakage in water networks that
were laid thirty years ago or more in the municipalities can exceed 50 percent.
Municipal network rehabilitation needs should have already been prepared for some
priority works. A water audits program is required to form the basis for longer term
rehabilitation programs.

A short term project is proposed comprising two components: (i) a systematic
program of water audits as a basis for preparing a longer term program; and (ii)
implementation of priority network rehabiliation works where detailed designs are
already available.

The project of network rehabiliation would continue in the medium term and long term
as further priorities are established and as designs and estimates are prepared.

3. Regional Data Collection

There is much water data that is not presently available to the Palestinian people.
This includes data covering hydrology (both surface and groundwater) and water use
in both Israel and systems in areas in Palestine controlled by Israel. The development
of a regional data bank available for shared use is needed. Water planning cannot be
adequately carried out without access to the relevant information.

In the short term, a study team should be commissioned to set up the data bank and
assure that all needed information is made available as quickly as the data can be
assembled and provision made for continued up-dates in the medium term and long
term. In the short term studies should be made on: (i) establishment of a hydrological
and meteorologial network in Palestine and (ii) prototypeprojects for small earth dams
for runoff retention including reconnaisance study for large storage dams. Also in the
medium and long term studies and consulting contracts should be commissioned to
enable the Palestinian water authority to both generate raw data as well as check and
monitor ongoing data collection systems.

4. National Water Policy and Planning

Concurrent with the establishment of a data bank, and the necessary analytic studies
of the data, work should start on: (i) defining national water sector policy, (ii)
developing a strategy based on the policy, and (iii) formulating an action plan to put
the strategy into effect. The plan would form the basis for future water resource
development in Palestine by quantifying the resource base and proposing how it
should be effectively used. The plan would be expected to provide the basis for
optimizing water resources exploitation, set standards for conjunctive water use,
implement strategies for water conservation activities, and assure sustainable
environment protection. The development of such a plan is an iterative process,
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covering the stages of policy, strategy and plan formulation allowing, at each stage,
time for public review, debate, and subsequent revision.

In the short term, a project is proposed which would develop guidelines for defining
water sector policy principles and initiating the planning process.

In the medium term, following the creation of the Palestine Water Council, the major
planning process should get under way with the definition of national water policies
for the development of strategies to implement these policies and to plan formulation.
Input from representative sectors of the Palestinian people should be a key strategy
for assuring acceptance of the process.

I

In the long term, policies and strategies would be periodically reviewed and the plan
would be updated.

5. Well and Spring Survey

I
Well rehabilitation in the agricultural sector is of top priority since all future water
management policies will have to take into consideration existing and functioning
wells in the area. Most agricultural wells were drilled before 1967; 55 percent
between 1960-1967, 40 percent between 1951-1959 and 5 percent before 1950.

The age of existing pumps and engines is comparable. Thirty-five percent of the
pumps and 25 percent of the diesel engines in agricultural wells are more than thirty
years old. It has been estimated that upgrading the overall efficiency of pumping
equipment would save at least US$ 0.5 million in fuel consumption. Only 20 percent
of agricultural wells are over 120 meters deep, with 60 percent being between 51 and

I 120 meters and 20 percent less than 50 meters.
I

The survey should evaluate rehabilitation needs of municipal wells as first priority and
irrigation wells as second priority.

I
This short term project would develop criteria, procedures, and guidelines for the
rehabilitation of wells used for both municipal and agricultural purposes.

A spring development survey should be carried out in parallel with the well survey as
above with emphasis placed on economic returns of water utilization, land-use in the
proximity of the spring or well and cropping patterns.

An action plan will be developed in the medium term based on the well and spring
survey with well rehabilition efforts being carried out in both the medium and long

I term.

I

6. Tariff Reform

Economic incentives to reduce wasteful consumption and put the regional utilities on
a sound financial footing can be accomplished through tariff reform. The present
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tariffs bear little resemblance to financial investments and are not sufficiently
graduated to influence consumption patterns and attitudes.

Atariff study is therefore proposed which would make recommendations in the light
of alternative options in the design of tariffs so as to (i) ensure financial sustainability
and (ii) influence consumer demand in ways that reduce unnecessary consumption.
Based on an assessment of willingness to pay, it is envisaged that this would lead to
a progressive tariff structure.

The tariff study should be completed in the short term and presented to the regional
utilities by the proposed National Water Council.

New tariff schedules would be implemented in the medium term in the context of
instutional reforms and the creation of the proposed new regional utilities. Technical
assistance and hardware procurement for implementation of the tariff reform would
be both a medium and long term project.

7. Pilot Projects for Irrigation with Wastewater and Brackish Water

The conservation concept of substituting water of different qualities for different
purposes will require a measured approach in order to overcome skepticism. In order
to improve understanding of this concept, pilot projects are needed to demonstrate
the feasibility of irrigating certain crops with either brackish water or treated
wastewater. Treatment processes need to be designed in accordance with the end
use of the treated water. Water quality must be matched with the agriculture crop
or other end use. Projects are needed at selected locations in both the inland and
coastal regions of Palestine.

In the short term, demonstration plots should be set-up in both the inland and coastal
region utilizing brackish water for crop production. In the medium and lonqterm, pilot
projects utilizing wastewater will be implemented in parallel with the construction of
wastewater treatment facilities.

8. Training of Regional Water and Sewerage Utility Staff

To complement the activities of project # 1, "Assistance in Institutional
Development", training at the regional utility level is proposed. Training would cover
the indicated subjects and also include technical subjects such as leak detection
methods, use of visual inspection equipment, laboratory quality control of water
emphasizing bacteriological water testing, proper maintenance of domestic water
meters, and setting-up of test benches. Both on-the-job training and study tours are
envisioned. This is a continuing process.

9. Commodity Procurement for New Water and Sewerage Utilities

To upgrade the technical capacity of the regional water and sewerage utilities various
pieces of equipment are needed. This includes electronic leak detection instruments,
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cameras for pipe inspection, X-ray equipment for welding joint inspections, and water
meter repair stations.

In the short term, equipment will be purchased and placed under the management of
the JWU with the understanding that certain items may in the future be transferred
to the proposed Water Supply and Sewerage Services Company. In the medium and
long term, the technical units of all regional utilities will be either set-up or upgraded.

MEDIUM TERM

10. Well Rehabilitation

Based on the results of the well survey, it is expected that virtually all wells in the
agricultural sector would need rehabilitation (repair or replacement) of both well casing
and pumps. The wells would be returned to production based on their sustained yield
capacities and the beneficial needs of the irrigation sector. Rehabilitation of wells and
supplying the domestic water sector should have priority.

11. Dam Siting and Design

The percentage of rainfall runoff is very high in the inland region during seasons of
even average rainfall. Based on this fact, it is a priority that watershed development
be encouraged and pilot projects should be implemented utilizing earth dams as water
retention structures to hold water not only for irrigation but for artificial groundwater
recharge. Wadi Kilt in the Jericho district and Wadi Fara'a in the Nablus district all the
way down to the Jordan Valley are examples where such a project would be both
effective and serve as an example for replication on a smaller scale in other areas.

In the short term pilot demonstration projects should be initiated for small scale earth
dams for runoff retention for agricultural use and/or recharge. A feasibility study to
determine the sites, design, cost, benefits, and environmental impact of large dams
is a necessary s/tep that should be carried out in the medium term. Groundwater
recharge is an important conservation measure to minimize runoff losses.

12. Public Awareness Campaigns

Public awareness campaigns should be started by setting-up pilot programs in existing
water authorities for the initiation of water awareness among consumers especially
related to conservation practices. This project should include at the outset a poster
and brochure campaign specifically with regard to reporting leaks and maintenance of
home piping systems. With regard to the agricultural sector, brochures and site visits
should be made to agricultural cooperatives and Palestinian farmers in the field.
Emphasis should be placed on rainwater collection and the potential uses of treated
wastewater in areas where appropriate. Cropping patterns should also be addressed.
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In the short term there should be preparation of prototype materials such as service
messages for the upcoming Palestinian radio and television stations, bill inserts,
leaflets, posters, bumper stickers and teaching materials for school curricula.

In the medium term the proposed material would be utilized and disseminated in a
pilot project at JWU.

The long term project would be the implementation of a "Palestinian Water - Use and
Conservation", public awareness program at national and regional levels.

It is expected that the pilot program would be revised based on lessons learned in the
medium term and continued in the long term as a permanent component of the water
sector development program.

13. Rehabilitation of Wastewater Treatment Plants

In consideration of the need to eliminate the unhealthy conditions created by the
untreated sewerage piped into wadis and the need to begin using wastewater for
beneficial purposes, rehabilitation of treatment plants is needed. None of the existing
wastewater treatment plants operate at design efficiencies. Both design and
operation standards need to be reviewed and steps taken to upgrade these facilities.

This project needs considerable study and coordination with local utilities as well as
other on-going projects.

LONG TERM
I
I

14. Dam Construction

I
Based on the results of the dam siting and design feasibility study, dam construction
would be carried out at appropriate sites to serve as models of the applicability of this
practice.

15. Municipal Network Extension

Based on fresh water saved through leakage reduction in Project # 2 (Water Supply
Network Rehabilitation), tariff adjustments, and other conservation measures, the
municipal water supply network should be extended to those areas which are
presently unserved and also upgraded to meet the demands of existing under-served
customers in the domestic and industrial sectors in order to reach the minimum water
requirement goal.

$

16. Credit Program for Improving Irrigation Efficiencies
j

In view of the constraints identified for investments by farmers in water saving
irrigation equipment, a credit program is needed. The increased use of drip irrigation
equipment, for example, can be expected to have significant and immediate water
conservation benefits.
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Appendix A/1

I. Replacement/Rehabilitation of Water Distribution Networks /Infrastructure

II. DESCRIPTION, OBJECTIVE AND BENEFITS

Location:

Works:

Executor(s):

Benefits:

Inland and Coastal Regions of Palestine
Rehabilitation or replacement of water supply networks especially of municipalities
and villages whose networks are more than 25 years old and show high losses
including, unaccounted for water. The works would typically comprise replacement
of pipes, meters, regulators, valves, buffer tanks, booster pumps and civil works as
and when necessary.

Local contractors for the major works
Technicians of regional and municipal water utilities for the minor works

Reduction of losses; regular supply; expansion of services; no pressure drops and
hence less contamination; improved metering, facilitating better cost recovery.

III. COST ESTIMATE (US$)
Total: 26.0 million Investments: 25.0 million Techn. Ass. 1.0 million)

IV. RESPONSIBLE PALESTINIAN ORGANIZATION
• Project assessment/studies/tendering: PECDAR advised by the Water Task Force

Steering Committee, under auspices of UNDP and assisted by a Palestinian
consulting engineering firm.

• Studies: Regional and municipal utilities
• Project execution: Regional and municipal utilities
• Project end users: Regional and municipal utilities

V. PRECONDITIONS TO BE MET FOR IMPLEMENTATION
• Responsibilities for operation/management of networks shall be clear and explicit
• Standards for rehabilitation/replacement shall be agreed upon during the project

formulation phase by all parties involved.

VI. PREPARATION REQUIREMENTS
• Preparation of a ToR for the project preparation
• Description and siting of networks to be rehabilitated and standards to be met;

tentative quantities; ToR for consulting engineering services for preparation of
contract documents.

• Preparation of contract documents (per network) and assistance to PECDAR in
tender evaluation

e General supervision of execution of works by Palestinian consulting engineeering
firm, for major rehabilitation/replacement works.

VII. RECOMMENDATIONS FOR FUTURE ACTION
• Training of technicians of utilities
• Establishment of a regional servicing unit/leak deatection and monitoring service in

order to maintain a high standard of service and cost recovery
• Adequate operation and maintenance budget.

VIII. TIME DURATION (month) 1 2 3 4 5 6 7-12 13-18 19-24 25-32

• ToR for project preparation
• Project preparation Studies
• Preparation Contract Docs
• Tendering/Award Contracts
• Execution of Contracts

* *

» •

• • * •

• •

* * • tt * * • « « * • • * •
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Appendix A/2

Assistance in Institutional Development / Institution Building

II. DESCRIPTION, OBJECTIVE AND BENEFITS
Location: Ramallah district, Palestine
Works: Upgrading of the institutional capabilities of the Jerusalem Water Undertaking,

Ramallah District (JWU) and other utilities that operate or are destined to operate at

a regional level through:

• review of current cost accounting system; preparation of guidelines and
recommendations for water supply and sanitation sector in general • assessment of
in-house JWU study on job description and evaluation; salary scales; merit rating
system etc. • preparation of standards and specifications and procurement manuals
for the water supply sector in general; • establisment of a technical library •
operationalisation of a remote control and monitoring system at JWU •
Operationalization of GIS Sytem at JWU
The project would start with the JWU, which is already prepared to absorb and
utilize the technical assistance in capacity building; this will be followed by an
interim evaluation in order to adapt the approach and methodology for the other
existing and envisaged regional authorities like Nablus, Hebron and Gaza.

Executor(s): Local and International expert(s) on water supply administration and management.

Benefits: Improved performance and efficiency; reduction of losses; improvement in level of
services for all existing and envisaged regional utilities.

III. COST ESTIMATE (US$)
Total: (725,000) Investments: (350,000') Techn. Ass.: (375,000)
" procurement, installation and commissioning of remote control and monitoring
equipment

IV. RESPONSIBLE PALESTINIAN ORGANIZATION
• Project formulation/implementation/evaluation: Representatives of the regional and

municipal water utilities

V. PRECONDITIONS TO BE MET FOR IMPLEMENTATION

• Procurement of a water supply network remote control and monitoring system for
JWU

VI. PREPARATION REQUIREMENTS

• Preparation of a ToR in close consultation with utilities involved

VII. RECOMMENDATIONS FOR FUTURE ACTION

• Thorough post-evaluation of the project, providing recommendations for further
institution building in the water sector

VIII. TIME DURATION (month) 1 2 3 4 5 6 7-12 13-18 19-24 25-32

• Prep, tender remote control equipm. • *

• Procurement of equipment
• Preparation of ToR Instit. Build. * »

• Institution Building JWU * * * # * *

• Interim evaluation
* *

• Institution building other Utilities
• # »

• Post evaluation



Appendix A/3

Well Rehabilitation or Substitution / Infrastructure

H. DESCRIPTION, OBJECTIVE AND BENEFITS

Location: Inland and Coastal regions of Palestine

Works:

Executor(s):

Benefits:

Rehabilitation of wells, pumps and related equipment for domestic water supply as pPriority 1;
and agricultural wells are priorty 2; substitutionof obsolete wells by drilling of new wells as
and when necessary. Total number of wells and installations to be rehabilitated or replaced is
estimated at 25.

Lobal and/or international contractors

Meeting real domestic and industrial water demand; reducing energy costs for pumping;
ensuring minimum water quality standards.

HI. COST ESTIMATE (US$)
Tcital: 20 million Investments: 18 million Techn. Ass.: 2 million

IV. RESPONSIBLE PALESTINIAN ORGANIZATION
• Inventory: Palestine's Water Department and Water Utilities involved assisted by an expert to

mfeke a ToR for preparation of contract/procurement documents
• Study/execution: Relevant Regional or Municipal Water Utilities assisted by a Palestinian

cdnsulting engineering firm.

V. PRECONDITIONS TO ^E MET FOR IMPLEMENTATION
• Responsibilities for operatiori/management of the wells shall be clear and explicit.
• Standards for tehabilitation and substitutionshall be agreed upon during the inventory stage by

fcll parties invblved.
• Tender procedures and guidelines shall be available and endorsed by PECDAR

VI. PREPARATION REQtlREMENT^
• Inventory of wells to be rehabilitated/replaced and sites for new wells by an ad-hoc task force

comprising members of all the water utilities involved; (Note: The WBWD has prepared a
comprehensive report on the status of the wells inthe Inland region (Nasseruddin, 1993)); ToR
for the preparation of contract/procurement documents.

• Preparation ofcontract documents for works and procurement ofgoods. Tendering and
contract awards.

• Supervisionof installation/execution.

VH. RECOMMENDATIONS FOR FUTURE ACTION
• Continious monitoring of well performance

Vffl. TIME DURATION (month) 1 2 3 4 5 6 7-12 13-18 19-24 25-32

• Inventory and ToR for
Preparation Contract Docs

• Preparation Contract Docs
• Tendering/Award Contracts
• Execution of Contracts

** **

** **

**

** **** **** **** * * *
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Appendix A/4

I. Regional Water Resources Data Collection/Institutional Development

II. DESCRIPTION, OBJECTIVE AND BENEFITS

Location: Region Palestine, Jordan and Israel.

Works: Collection and analysis of regional surface and groundwater resources data,
with the aim to provide a comprehensive and sound base for Palestinian
water resources planning and management by the future Palestinian
authorities.

Phase 1: • Collection, testing, organizing and systematically storing of all available
geological, hydrological (including quality), geo-hydrological, climatological
data relevant to Palestine into a computer database [or with the aim to
establish a computer water resources data-base in a following phase).
• Feasibility study for the establishment of a hydrological and meteorological
network in Palestine.

• Reconnaissance study for large storage dams in Wadi Fa'ra and Wadi Kilt
and prototype for the demonstration of the benefits of smaller earth dams for
runoff retention in water sheds near agricultural lands.

Phase 2: Inventory of all water related infrastructure; setting up of a Geographical
Information System taking into account the need to also service water supply
and wastewater management (domestic, agricultural and industrial).

Executors: Study team headed by a Palestinian, dJordanian and an Israeli water
resources specialists and an international expert/water resources planner,
assisted by experts in the field of hydrology, hydrogeology, GIS, computer
dataprocessing applications, with Palestinian counterparts.

Benefits: A comprehensive and accessible database on the regional water resources
will allow planners to prepare a sound water master plan for the region and
for Palestine in particular. A basis for environmentally balanced economic
development and growth.

III. COST ESTIMATE (US$)

Total: 400,000 Investments: Techn. Ass.: 400,000'
'excluding operational costs.

IV. RESPONSIBLE PALESTINIAN ORGANIZATION

• PECDAR advised by the Palestinian Steering Committee on Water (Task Force
under UNDP auspices) with both international and local input.

V. PRECONDITIONS TO BE MET FOR IMPLEMENTATION
• Coordinate with UNDP regarding proposed project 'Socio-Economic Planning

for Development in the West Bank and Gaza Strip.'
VI. PREPARATION REQUIREMENTS

• Preparation of a ToR for the study by or in coordination with the Steering
Committee of the Water Task Force.

VII. RECOMMENDATIONS FOR FUTURE ACTION

• A parallel step should be the preparation of a water master plan for Palestine.
• Follow-up on recommendations for

- the establishment of a hydro- and meteorological network and
- the ToR for construction of large storage dams in Wadi Fa'ra and Wadi Kilt

VII. TIME DURATION (months) 1 2 3 4 5 6 7-12 13-18 19-24 25-32

• Preparation of the ToR
• Recruitment of experts
• Execution of the study

• *

# # * #

• » # • # » • * * # tf • ft
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Appendix A/5

I. Training of Regional Water Utility Staff / Institutional Development

II. DESCRIPTION, OBJECTIVE AND BENEFITS

Location: Inland and Coastal regions of Palestine

Works: Training of middle level and top administrators in the Regional Water Supply
Sewerage Utilities in technical and financial techniques applicable to medium-sized
water utilities, covering both water supply and sanitation. Both on-the-job training
and study tours to water utilities in other countries.

Executor(s): International and local training expert(s)

Benefits: Improved performance of the staff, resulting in higher operations and cost efficiency
and a generally higher level of services.

III. COST ESTIMATE (US$)

Total: 300,000 Investments: Techn. Ass.: 300,000 (including costs of
study tours)

IV. RESPONSIBLE PALESTINIAN ORGANIZATION

• Project preparation: Regional and Municipal Water Utilities
e Project execution: Regional and Municipal Water Utilities

V. PRECONDITIONS TO BE MET FOR IMPLEMENTATION

e Institution building project for the water utilities shall have been completed and
evaluated, before the training program is started.

VI. PREPARATION REQUIREMENTS

• Preparation of ToR

VII. RECOMMENDATIONS FOR FUTURE ACTION

• The need for further training and refresher courses should be regularly checked.
• Formation of training unit in the National Water Supply and Sewerage Service

Company

VIII. TIME DURATION (months) 1 2 3 4 5 6 7-12 13-18 19-24 25-32

• Preparation of ToR
• Recruitment of training expert(s)
• Project execution
• Post evaluation

ft *

• * ft ft

ft ft ft ft
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Appendix A/6

I. Tariff Reform Study; Water and Sanitation Sector Institutional Development

II. DESCRIPTION, OBJECTIVE AND BENEFITS

Location: Inland and Coastal region of Palestine

Works: Carrying out a tariff reform study, including a consumers' survey in the Palestinian
water and sanitation sector, with the aim to establish tariff that shall be based on
the principle of full cost recovery, including depreciation and investments and shall
induce water conservation by the consumers and at the same time ensure an
affordable water price for the lowest income groups.

Executor(s): Local organization/consultancy firm assisted by an international expert and in
cooperation with the regional utilities and other related Palestinian officials and
representatives of interest groups.

Benefits: Independent and cost-effective operation of the water and sanitation utilities;
increased consumer's awareness of the economic value of water, resulting in
conservation measures at the household and community level.

III.

IV.

V.

VI.

VII.

COST ESTIMATE (US$)

Total: 150,000 Investments:

RESPONSIBLE PALESTINIAN ORGANIZATION

• Regional and Municipal Water Utilities

Techn. Ass.: 150,000

PRECONDITIONS TO BE MET FOR IMPLEMENTATION

• Establish coordiantion between all water utilities.

PREPARATION REQUIREMENTS

• Preparation of ToR

RECOMMENDATIONS FOR FUTURE ACTION
• Introduction of improved tariff system by all water utilities
• Regular analysis of financial performance of utilities in order to update tariffs
• Consumer awareness

VIII. TIME DURATION (months) 1 2 3 4 5 6 7-12 13-18 19-24 25-32

• Preparation of ToR

• Engagement of organization/firm
• Tariff study

ft ft

ft ft ft ft

ft ft ft ft ft ft ft ft ft
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Appendix A/7

I. Demo plots for Irrigation by Brackish and Treated Wastewater / Agriculture

II. DESCRIPTION, OBJECTIVE AND BENEFITS

Location: Ramallah, Tulkarm and Gaza districts

Works: (Ref also to Rehabilitation of Waste Water Treatment Plants)

• Establishment of pilot demonstration plots for irrigation with brackish water mixed
with harvested rainwater, in combination with other water use reducing techniques
like plastic tunnels, drip irrigation,...etc.

• Establishment of pilot demonstration plots for irrigation with treated waste water
downstream of waste water treatment plants.

Executor(s): NGOs, agricultural research organisations, Colleges of Agriculture (Nablus, Hebron),
Arab Development Society, Jericho

Benefits: Water conservation; provision of access to affordable water resources to farmers;
use of nutricious value of waste water.

III. COST ESTIMATE (US$)

Total: 500,000 Investments: 450,000

IV. RESPONSIBLE PALESTINIAN ORGANIZATION

Techn. Ass.: 50,000

• NGOs, executing organisations in cooperation with the water utilities (in case of
treated waste water)

V. PRECONDITIONS TO BE MET FOR IMPLEMENTATION

• Demo plots shall be easily accessible

VI. PREPARATION REQUIREMENTS

• Project formulation study

VII. RECOMMENDATIONS FOR FUTURE ACTION

• Systematic evaluation of the demonstration project with the aim of expanding the
activity.

VIII. TIME DURATION (month)

• Project formulation study
• Implementation

7-12 13-18 19-24 25-32

Water Conservation in Palestine
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Appendix A/8

I. Credit for Improving Irrigation Efficiency / Agriculture
Zl

1
II- DESCRIPTION. OBJECTIVE AND BENEFITS " "

Location: Inland and Coastal regions of Palestine

rm°irs&srsr?by priva,e ^ ™*-«•sprinkle, irrigation, storage reserv"* *P con"evance. drip, bubbler- and

Works:

Executor(s) Institutionalised cooperatives and banks

Benefits: Increased water use efficiencies in agriculture

"I. COST ESTIMATE (US$)
Total: 5,500,000 Investments: 5,000,000

IV. RESPONSIBLE PALESTINIAN ORGANIZATION
PECDAR / Palestine Department of Agriculture

PRECONDITIONS TO BE MET FOR IMPLEMENTATION

Techn. Ass.: 500,000

• Establishment of viable agricultural credit programs
^sTonsiirnEent " POt " indiVidUa' PriV3te Sector end-vor or

PREPARATION REQUIREMENTS
• Preparation of ToR for study
• Project formulation and design

RECOMMENDATIONS FOR FUTURE ACTION
Regular monitoring of performance of the outstanding loans

VI.

VII.

VIII. TIME DURATION (months)

Project of ToR
Proj. form &design
Implementation

7-12 13-18 19-24 25-32
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Appendix A/9

Small Water Retention Dams Pilot Project / Infrastructure 1

II.
DESCRIPTION, OBJECTIVE AND BENEFITS

Location:

Works:

Phase 1:

Phase 2:

Phase 3:

SSSSSSSSKSSRSMKT
C0°nTu9ln . direc, exaoution witb M labour and local contractors .

SS^^MK vaar

participation of the local population at viable locat.ons.

Executor(s): Local contractors.

111.

IV.

V.

VI.

VII.

COST ESTIMATE (US$) Tecnn Ass.:US$ 100,000
Total- US$ 800,000 Investments. US$ 700,uoo

r~G!!3^SZ^~«w~ "~UNDP auspicesl
^ToSiL^wit^ne^rSr.or preummarv site IdeotiboKon
PREPARATION REQUIREMENTS

'. Sln^an—y 'Urologist and rura, aocidogls,,
e Topographic surveyDesign &quantities, specifications/instructions

RECOMMENDATIONS FOR FUTURE ACTION retention dams at viable locations in

storage dams in Wadi Kilt and Wadi Fara'a, ...etc.

7-12 13-18 19-24 25-32

VIII. TIME DURATION (month)

Preparation of ToR
Reconnaissance survey

Topographic survey
Design &tender documents
Construction ^^^L

Water Conservation in Palestine
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Appendix A/10

I. Rehabilitation of Waste Water Treatment Plants/Infrastructure

II. DESCRIPTION, OBJECTIVE AND BENEFITS

Location: Coastal region and Tulkarm district in inland region

Rehabilitation and re-commissioning of waste water treatment plants in:

Gaza (north: serving villages and refugee camps and south: serving Gaza City)
Tulkarm

with the aim to provide at acceptable quality treated wastewater to irrigated
agricultural demonstraton plots to be established downstream of the plants
byOUSAlD)abilitati0n °f the Rama"ah SeWa9e treatment P,ant is rec^ly undertaken

Works:

I]

Executor(s):

Benefits:

Local Palestinian contractors

Experience will be gained on treatment of sewage and waste water for irrigation
and the techniques and requirements of the re-use in irrigated agriculture. Re-use in
future will provide a signigicant additional waste resource for agriculture and
contribute to the conservation of good quality fresh water resources

III.

IV.

V.

COST ESTIMATE (US$)

Total: 6.1 million Investments: 6 million Techn. Ass.: 100,000

RESPONSIBLE PALESTINIAN ORGANIZATION

• Palestinian utilities in charge of the treatment facilities

PRECONDITIONS TO BE MET FOR IMPLEMENTATION

Training of management and technical staff responsible for the operation of plants.
VI. PREPARATION REQUIREMENTS

• Project formulation study, setting quality standards and preparing contract
documents

VII. RECOMMENDATIONS FOR FUTURE ACTION

Experience gained in Ramallah, Gaza and Tulkarm shall be used in the design and
operation of waste water treatment plants in other locations.

VIII. TIME DURATION (months)
7-12 13-18 19-24 25-32

• Project formulation study
• Prepare tender documents
• Implementation

Water Conservation in Palestine



Appendix A/11

I. Designing an Awareness Program / Education

II. DESCRIPTION, OBJECTIVE AND BENEFITS

Location: Country-wide Campaign

Works: Design and produce awareness program packages containing the following
components: • direct mail: pamphlets, leaflets, posters, bill inserts, newsletters,
handbooks, buttons, bumper stickers etc.. • news media: radio & television ads,
video movie, radio announcements, news paper and magazine articles • personal
contact: speaker program, slide show, booths at exhibits, customer assistance •
special events: school talks, slogan/poster contests, posters around town, displays,
reminder items, decals, district fairs
Throughout the design process the end-users of the products will be consulted on a
regular basis.

Executor(s) Governmental departments and local N.G.O, providing expertise (including technical
input, education linkages, public relations, desktop publishing, Video- and Slideshow
production, graphical design, copy writing), equipment, materials for drafting and
designing education/ information materials

Benefits: The end-users, water utilities and other institutions in the water sector will have at
their disposal materials to conduct their awareness campaigns.

III.

IV.

V.

VI.

VII.

COST ESTIMATE (US$)
Total: 150,000 Investments: Techn. Ass.: 150,000 (including equipment

and materials)

RESPONSIBLE PALESTINIAN ORGANIZATION
e Steering Committee on Water (Water Task Force)
e Palestinian regional and municipal water utilities
• Palestine Ministries of Water and Agriculture

PRECONDITIONS TO BE MET FOR IMPLEMENTATION

PREPARATION REQUIREMENTS
e Preparation of ToR

RECOMMENDATIONS FOR FUTURE ACTION
e Providing the results of the project to school organisations and institutions for use in

awareness and public education campaigns.

VIII. TIME DURATION (month) 1 2 3 4 5 6 7-12 13-18 19-24 25-32

• Preparation of ToR
• Implementation

ft ft

ft ft

Water Conservation in Palestine



Appendix A/12

Well And Spring Inventory / Water Resources Management

H. DESCRIPTION, OBJECTIVE AND BENEFITS

Location:

Works:

Inland and coastal regions of Palestine

l^f17^,311/6118 ",d J™85 (d°meSt- ",d 3gric- "WW: •W*. P°sition. Nation depthyear of establishment, condition, static waterdepth, yield, water quality, data on wateru e
operation etc. /»«*»• «» wdieruse,

For clusters of wells: type, position, elevation and condition for all wells and the additional
data for a representative sample of 10 - 25%of the total number of wells
Presenting data in aformat suitable for entry into acomputer database, for further data
processing and analysis.

Local organisations experienced in carrying out field surveys, and data management.

Asound data base on groundwater abstraction that will allow the Palestinian Water Council
and he Palestinian Ministry of Agriculture to monitor and manage water resources with th
aim to optimize water use under safe yield conditions. Facilitates water conservation and
protection of the environment.

Executor(s):

Benefits:

DJ.

IV.

V.

VI.

COST ESTIMATE (US$)
Total: 180,000 Investments: Techn Ass •

RESPONSD3LE PALESTINIAN ORGANIZATION
Steering Committee of the Water Task Force and Palestine National Water Council

PRECONDITIONS TO BE MET FOR IMPLEMENTATION

# 2t;^rCieiso?-#topographic maps to be provided <° the—«- -
2mrnTnetM°f tT0UM GPS eqUipment "dSround^er level sounding devices (100 and2UUm length), and computer equipment to be used by the executor

• Definition of data to be collected, including data format, coding etc.

PREPARATION REQUIREMENTS
• Preparation of ToR for well and spring Inventory

180,000

VtL RECOMMENDATIONS FOR FUTURE ACTION
Regular monitoring of aselected number of wells by the concerned water authority

Vn. TIME DURATION (months)

• Preparation of ToR
• Engagement of consulting firm
• Execution of well inventory

7-12 13-18 19-24 25-32

Water Conservation in Palestine



Appendix A/13

I. Commodity Procurement for the Water Supply &Sanitation Sector/Institutional Development

II.
DESCRIPTION. OBJECTIVE AND BENEFITS

Location:

Works: A

B

Inland and coastal regions of Palestine

Procurement of goods and equipment for the proposed Regional Water Supply and
Sewerage Utilities including: • workshop and testbench for small d.ameter domestic
water meters • bacteriological laboratory for water quality testing7£X£ZZ of goods to Jerusalem Water Undertaking (JWU) technical unit
(eventually this equipment shall be administered by anational water and sewerage
company) • electronic leak detection equipment, both manually operated and
mounted mobile unit • visual inspection equipment for water and sewage pipes,Z hole and borehole surveys to determine state of casing, bjockages .eakage etc.
for priority repairs • X-ray equipment to check metals and welded joints etc.
workshop and testbench for large diameter water meters traininn»
InIB the contract would be for supply, installation, commissioning and training)
I ,nJSonEquipment to check coordination of insulation on pipes before covering
them with sand

Jerusalem Water Undertaking (JWU)and other water utilities

Reduction of leakage losses, energy losses, increased efficiency, improved metering
and cost recovery, increased lifetime of assets

Executor(s):

Benefits:

III COST ESTIMATE (US$)
Total: 720,000

Investments: I: 370,000 Techn. Ass.: 20,000
II: 330,000

IV.

VI.

VII.

RESPONSIBLE PALESTINIAN ORGANIZATION
Jerusalem Water Undertaking (JWU) and other water ut.l.t.es

PRECONDITIONS TO BE MET FOR IMPLEMENTATION
• Es abMshment of the Technical Unit in the JWU for temporary management of the^ha.requlpment It is understood that this technical unit will provide services to

all other water utilities.

PREPARATION REQUIREMENTS
e Preparation of procurement documents

V**^™™™™"*, and s,we,a9e Se^es Company

19-24 25-32

VIII. TIME DURATION (months)
7-12 13-18

• Preparation of procurement documents
• Tender and award of contract
• Installation/Commiss./Training

Water Conservation in Palestine



APPENDIX B

MAJOR WELLS AND SPRINGS IN PALESTINE

Appendix B1

Appendix B2

Appendix B3

Appendix B4

Appendix B5

Appendix B6

Annual Pumpage from Wells in the Inland Region for Domestic Use

Annual Flow of Springs in the Inland Region for Domestic Use

Annual Pumpage from Wells in the Inland Region for Irrigation
Annual Flow of Fresh Water Springs in the Inland Regi

lion

Region °iSCharge °f Maj°r We,ls for Do™stic Use in the Coastal

Annual Discharge of Major Irrigation Wells in the Coastal Region



APPENDIX B1

ANNUAL PUMPAGE ™OM WELLS IN THE INLAND REG.ON FOR DOMESTIC USE 1983-1992



No.

23

24

25

26

27

28

29

30

31

32

33

34

Well-Owner

Shibteen Well No.5

Shibteen Well No.4

Ein Samia Well No.1

Ein Samia Well

No.3/Irrig

Ein samia Well No. 5

Herodion Well No.1

Herodion Well No.2

Herodion Well No.3

Herodion Well No.4

Beit Fajjar No. 1

Fawuar Well No. 1

Fawuar Well No. 3

35 Rihiya Well

36

37

38

Simia Weil/Samu'

Sanur Well

Kufr Zibad Village
council

39 Shofah Water Coop.

40 Ya'bed Municipality

Total

From Springs For
Domestic Usage

Final Total

Estimation

APPENDIX B1 (Continued)
ANNUAL PUMPAGE FROM WELLS IN THE INLAND REGION FOR DOMESTIC USE 1983 - 1992

Coordinates

154.35/161.75

155.00/153.00

182.10/154.00

181.55/155.25

170.90/118.30

170.92/119.33

169.46/114.08

169.6./115.10

156.12/098.41

156.12/098.45

153.46/092.26

169.46/193.41

156.80/181.20

155.50/188.50

167.10/207.00

Discharge
m3/hr

90

85

50

168

87

420

420

300

270

54

25

57

54

186

81

54

27

1983 1984 1985

218 50* 199

293

326

1027

460 586 597

2821 2776 2528

1231 1191 1275

811 69 863

317 343 397

11159 10092 15348

2841 2213 1904

14000 12305 17252

Annual Pumpage For Domestic Use (1000m3)

1986 1987 19B8 1989

UNKNOWN, OPERATED BY MEICOROT

89 190

293 578

270 203

1398 1379

428 524

2880 2731

3220 2695

270

703 739

86

419 426

17561 19727

3825 3823

21386 23550

509

742

262

1444

351

2923

3334

106

1058

258*

125"

256

280

21696

3823

25519

517

426

136

1136

287

2117

2794

821

721

320*

160*

231

264

470

20

18839

3640

22479

1990

624

395

255

1454

434

2070

3567

1521

1132

280*

130*

323

353

1206

35

23

23822

3788

27610

1991

593

599

244

1187

351

2613

2931

1753

985

300*

140*

238

354

1184

67

35

23490

3094

26584

1992

632

1223

282

1212

379

2797

3230

847

1284

350*

170*

232

268

934

91

44

23172

5197

28369



No.

10

11

12

13

14

15

APPENDIX B2

ANNUAL FLOW OF SPRINGS IN THE INLAND REGION UTILIZED FOR DOMEST.C USAGE (1000 ml

1983/84 1984/85 1985/86 1986/87 1987/88 1988/89 1989/90

Name of Spring

El Asal

Dafna

Ras El Ein

Qaryoun

Beit El Ha

Shamiya

Matwi

Kfar Farat^

Haroun

Sharqia

Muwaziya

Ijnesinya

Burqa

Barta'a

Coordinates

174.54/180.34

175.90/180.30

174.31/180.21

174.68/180.60

173.50/181.84

166.76/165.84

162.38/165.50

169.19/184.60

169.41/185.78

171.10/187.79

170.9./187.90

170.58/186.32

166.70/189.70

159.88/209.35

Delbeh » Ligtan
156.94/159.16

Location

Nablus

Nablus

Nablus

Nablus

Nablus

Salfit

Salfit

Deir Sharaf

Naqoura +
Sabestiya

Nisf Jubeil

Beit lmrin

Iinesiny

Burqa

Barta'a

Abud

i^M

139 95

142 110

438 221

368 273

505 392

47 42

77 63

39 29

126 108

33 23

45 30

15 11

74 63

100 69

113 79

89 152

79 142

183 612

198 612

284 665

37 55

49 63

22 66

89 208

19 58

22 189

10 35

37 100

73 79

63 116

650 673

1904 3825

152 163

148 163

498 457

533 523

687 675

81 72

95 86

66 47

284 172

56 60

112 106

44 35

95 81

121 100

142 112

709 788

3823 3640

187

181

462

583

600

50

79

46

178

41

85

18

115

107

129

867

3788

1990/91

147

121

363

434

473

54

63

35

126

32

42

15

66

88

124

911

3094

1991/92

212

168

352

489

652

123

252

103

499

114

210

317*

143

208

399

956

5197

1992/93

242

489

364

508

635

124

234

89

261

60

148

67

115

163

263

1004

4766



I

NO.

6.

7.

Note:

DISTRICT

Jericho

Auj;

Jiftlik/W. Fari'a

Marj Na'ja

Bardala

Ras Fari'a/Bethan

Jenin/Sanur

Tulkarm

Qalqilia

Total

APPENDIX B3

ANNUAL PUMPAGE FROM WELLS IN THE INLAND REGION FOR IRRIGATION/1988-1992 (1000

PUMPING WELLS 1988

42 5V64.3

484.4

35 4609.4

11 1277.2

2372.7

24 2744.7

58 3397.2

53 9934.9

70 6166.4

309 36151.2

1989

3587.0

729.6

3408.2

1130.4

1562.6

277.2

3680.7

8633.1

6294.2

31803.0

1990

4115.4

1580.6

5190.4

1363.5

2326.6

2725.0

4039.4

9724.0

6890.8

37433.7

Pumpage in Jericho does not include the pumpage from the 15 Wells of the Arab Development Project.

m3)

1991

3847.8

1464.1

3649.5

1372.4

1864.1

2776.2

3689.3

9385.8

6052.5

34101.7

1992

4438.3

48.3

1823.3

1348.3

2176.3

2304.6

4413.8

8992.3

5911.2

31456.4



Note: The

APPENDIX B4

ANNUAL FLOW OF FRESH WATER SPR.NGS IN THE INLAND REGION 1987 -1992 (1000 n*

.Mv. ,*,.« «-.« - - - -— ~'~ - •,"'- "~ °* °'' """" C0-36"',hr'



APPENDIX B5

LOCATION AND PUMPING RATES OF MAJOR MUNICIPAL AND
OTHER WELLS FOR DOMESTIC USE IN THE COASTAL REGION (1990)

LOCATION

NUNBER

OF

TOTAL

WELLS

NUMBER OF

OPERATIONAL

WELLS

AVERAGE

ANNUAL

DISCHARGE

(mem)

Beit Hanoun 3 2 0.50

Beit Lahia 4 3 1.30

Jabalia/Nazla 7 6 1.40

Gaza 24 18 13.50

Khan Yunis 7 6 3.90

Deir El Balah 6 3 0.20

Bani Suhaila 2 2 0.10

Abasan 3 2 0.10

UNRWA (Camps) 11 7 0.60

Sub-Total 67 49 21.60

Israeli Water Company
(Mekorot)

5.00

TOTAL 49 26.52



APPENDIX B6

LOCATION AND DISCHARGE RATES OF MAJOR IRRIGATION
WELLS IN THE COASTAL REGION (1990)

LOCATION

TOTAL NUMBER

OF WELLS

OPERATIONAL

WELLS

AVERAGE ANNUAL

DISCHARGE (mem) j

Beit Lahia 188 179 5.50

Dumra 25 25 1.30 !

Beit Hanoun 145 137 5.50

Nazla 67 60 1.90

Jabalia 163 153 4.40

Gaza, NE 73 68 2.50

Gaza, NW 276 240 4.00

Gaza, SW 199 191 4.50

Abu Middin 49 47 0.80

Nusseirat 95 89 2.50

Deir El Balah 156 142 3.60

Northern Saba' 68 63 2.20

Eastern Saba' 44 42 1.00

Southern Saba' 8 3 0.10

Smeiri 15 15 0.60

Khan Yunis 179 162 5.00

Rafah 146 138 6.20 I

Bani Suhaila 11 11 0.20

Abasan 24 23 0.40 j
Khuza'a 5 3

0.10 .[
Sub-Total 1936 1791 52.30 -j

Shallow Wells (Mawasi)
in Khan Yunis and

I Vicinity

275 8.00 !

TOTAL | f 2066 60.30 J
I •



APPENDIX C

PROPOSED INSTITUTIONAL ARRANGEMENTS

Appendix C1

Appendix C2

Appendix C3

Appendix C4

Appendix C5

Appendix C6

Organizational Structure for the Proposed National Water Council

Organizational Structure for the Proposed National Water supply
and Sewerage Authority

Organizational Structure for the Proposed Regional Water and
Sewerage Utilities

Organizational Structure for the Proposed Water Supply and
Sewerage Services Company

The primary Budget Items Required for Building the Proposed
Institutions

Cost Statement Incurred by JWU in 1993



APPENDIX C1

ORGANIZATIONAL STRUCTURE FOR THE PROPOSED NATIONAL WATER COUNCIL

Legal and
Regulation

Division

Financial
Accounting

Division

±
Financial and

Administrative
Department

Secretarial
Services Division

Computer
and

Information

Division

Personnel
Division

National Water Council

Water Resources

Monitoring
Department

Policy and
Planning
Division

Water

Studies

Division

Water

Monitoring
Division

Quality and
Standards

Department

Inspection
and

Sampling
Division

Environmental

Control

Division

Laboratory
Division

Technical

Standards

Division

Source : Abdelkarim Asa'd/JWU



APPENDIX C2

ORGANIZATIONAL STRUCTURE FOR THE PROPOSED NATIONAL WATER SUPPLY &SEWERAGE
AUTHORITY

Flaaadal Ol.lilo.

Flaaadal

Accoaatlag

Wat.r

talaa aad

Pricing

Section

Purchasing
aad

•apply
Section

Fluadal aad Adaiialetratfve

Department

Administrative

Olvliloa

Secretarial

aad

Services

lection

Farooaaal

aad

Public

Relations

lection

Computer

aad

laformadoa

Section

Legal Division

•teraetloaal

Relatione

Section

Natlaad

Regulations

•action

Property
aad

Lleaaalag
Sedloa

National Water Supply & Sewerage
Authority

WHar flesouress and Dlalrlbullon
Management Department

Walar Raaoureai

I Sewerage
Managemanl

Olvlalon

Wads and

Pumping

Stallone

Section

Dams and

tprlnga
•action

•oweraga
and

Convayanca

Scheme and

Projects Division

Deveiopment

Pro|ada Ssdlon

Trana'Stata

Convayanca

Schemes Section

Trua-reglon
Conveyance

schemes Section

Hydrology Daparlmenl

Water Resources

Monitoring Division

Underground
Water

Monitoring
Section

Surface

Walar

Monitoring
Section

Dam

Monllorlng
Sad Ion

Hydrology Studies

Division

Underground
Water studies

Section

Surface

Walar

Studies

Section

Resource

Development

Pro|ada
Section

Envlranmanl t Conlemlnntlcn
Control Daparlmnl

inspection and

Teala Olvlalon

Quality and

Contamination

Monitoring Olvlalon

Sampling
Sedlon

Walar

Cont urination

Control

Sedlon

Laboratory

Sedlon

Treated

Walar

Conlrd

Sedlon

Technical

Standards

•adloa

Source : Abdelkarim As'ad /JWU



APPENDIX C3

ORGANIZATIONAL STRUCTURE FOR THE PROPOSED REGIONAL WATER AND SEWERAGE UTILITIES

official regulation and
monitoring of services
by National Water
Council

Administrative

Division

Pereonnel
and Public

Relatione
Section

Secretarial
and General

Servicee

Section

Computer
Section

Suppllee
Section

Financial
Division

Financial
Accounting

Section

Coat

Aooountlng
Unit

C.ehler Unit

General Assembly

Board of Directors

Regional Utility Manager

Technical Deputy
Manager

Mechanical

Division

Welle and

Pumping
Stallone

Section

Sewerage
Pumping
Stetlons

Section

Maintenance

and

Transport
Section

Administrative

Deputy Manager

Network

Division

Planning
and Projects

Section

Water

Networks

Operation a
Maintenance

Section

Sewerage
Networks

Operstlon
Maintenance

Section

technical services from the
Water and Supply Sewerage
Services Company

Customer

servicee

Division—

Water Meter

Reading &
Collection

Section

Water Meter

Maintenance

Section

Customer

Relatione

Unit

Quality
Affaire

nivlalnn

Inapection
and Testing

Section

Quality
Assurance

Section

Source : Abdelkarim Asa'd /JWU



APPENDIX C4

ORGANIZATIONAL STRUCTURE FOR THE PROPOSED WATER SUPPLY AND SEWERAGE SERVICES COMPANY

Finance and

Administration

Department

Secretarial and

General Services
Division

Personnel and

Public Relations

Division

Supplies Division

Financial and

Cost Accounting
Division

Engineering
Planning &

Design
Department

Water System
Planning &

Design Division

Sewerage
System Planning

& Design Division

Board of Directors

General Manager

Maintenance
Department

Mechanical

Maintenance
Division

Electrical

Maintenance
Division

Transport and
Heavy Machinery

Division

Central

Workshops
Division

Projects
Department

Water Projects
Division

Sewerage
Projects Division

Well Drilling &
Rehabilitation

Division

Human

Resources
Development
Department

Vocational
School

Training
Division

Source :Abdelkarim As'ad /JWU
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APPENDIX C5

THE PRIMARY BUDGET ITEMS REQUIRED FOR
BUILDING THE PROPOSED INSTITUTIONS

Budget Required for Building the National Water Council

Land

Building
Furniture

Quality Control (Lab.)
Transportation
National Master Plan
Liquidity
Regional Master Plan (5-7 plans)
Computers, administrative and accounting system requirements and GIS system
(central unit)
Standard and Specification System
National Library for Water and Wastewater Sector
National Water Resource and Environmental plans

Budget Required for Building the National Water Supply and Sewerage Authority

Land

Building
Furniture

Quality Control (Lab.)
Transportation
Information System (hardware and software)
National Water Resources and Environmental Survey
Standards and Specification Section .
Liquidity for running expenses, necessary maintenance, planning and salar.es

Budget Required for Building the Regional Water Supply and Sewerage Utilities

Land

Building
Networks rehabilitation
200 additional networks
50 sewerage networks
20 treatment plants
water meter test benches



APPENDIX C5 CONT'D

25 additional wells for existing networks
25 additional wells for new networks
Vehicles

20 reservoirs 1000 m3
10 reservoirs 2000 m3
50 pumping stations (additional)
1 awareness campaign
workshops: • equipment

• welding machine
• compressors
• tools

Geographic Information System
Computers

Budget Required for Building the Regional Water Supply and Sewerage Utilities
Land

Building
• Administrative
• Mechanical workshop
• Electrical workshop
• General services workshop
• School building

Equipment
• Mechanical
• Electrical

• Furniture

• Training equipment
• Drilling equipment
• Transportation vehicles

• Tools, leak detection unit, compact system for video inspection of bore holes
sewerage pipes and water distribution pipes. '

Working Capital
• Electrical materials and spare parts
• Mechanical materials and spare parts
• Cash for salaries and various expenses

I



APPENDIX C6
rnsT STATEMENT INCURRED BY JWU IN 1993

Cubic Meters Sold = 5,526,571

* 1 USD = 3 NIS f her reVenues on the unit price.
•* this item is included to eliminate the effect



V

CENTER FOB ENGINEERING AND PLANNING (CEP)



CENTER FOR ENGINEERING AND PLANNING

Mailing Address: P.O.
Ramallah: Al Istiklat Street,

Gaza: Al Thalatheen Street,

Nablus: Al Qaser Building,

Box 301 Ramallah , Palestine
Tel: 972-2-955655 Fax: 972-2-955654

Tel: 972-7-861365 Fax: 972-7-869339

Tel: 972-9-381381 Fax: 972-9-381382


