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ARE
ASME
BaU
BCM
BCWUA
BLE
BOD
CMU
DO
DRI
DWB
EEAA
ET
FOREX
FYP
GDP
GoE
HAD
HCWW
IAA
ICDS
IFI
IWRM
LE
MALR
MCA
MoEnv
MoF
MoHP
MoHUUC
MoLD
MPED
MoT
MoTI
MPWWR
MWRI
NBI
No3
MolC
MoFA
NPV
NWRP
pH
PoM
SDGs
SDS
SNWRP
TDS
UNEP
WUA
WWTP

Feddan
Governorate
Marwa
Mesqa

New lands

Upper Egypt
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Arab Republic of Egypt

Agricultural Sector Model for Egypt
Business as Usual

Billion Cubic Meters

Branch Canal Water Users Associations
Billion Egyptian Pounds

Biological Oxygen Demand

Crisis Management Unit

Dissolved Oxygen

Drainage Research Institute

District Water Board

Egyptian Environmental Affairs Agency
Evapotranspiration

Foreign Exchange

Five Year Plan

Gross Domestic Product

Government of Egypt

High Aswan Dam

Holding Company for Water and Wastewater
Integrated Agro-Aquaculture

Information and Decision Support Center
International Financial Institution
Integrated Water Resources Management
Egyptian Pound

Ministry of Agriculture and Land Reclamation
Multi-Criteria Analysis

Ministry of Environment

Ministry of Finance

Ministry of Health and Population
Ministry of Housing, Utilities and Urban Communities
Ministry of Local Development

Ministry of Planning and Economic Development
Ministry of Tourism

Ministry of Trade and Industry

Ministry of Public Works and Water Resources
Ministry of Water Resources and Irrigation
Nile Basin Initiative

Nitrate

Ministry of International Cooperation
Ministry of Foreign Affairs

Net Present Value

National Water Resources Plan

Power of Hydrogen

Programme of Measures

Sustainable Development Goals
Sustainable Development Strategy

Support to National Water Resources Plan
Total Dissolved Solids

United Nations Environment Programme
Water Users Associations

Waste Water Treatment Plant

Area unit of 0.42. ha

Second government level (province)
Small on-farm irrigation water conduit
Lowest (tertiary) level of irrigation canals
Lands reclaimed from the desert

Nile Valley upstream of Asyut



This document comprises
the Second National Water
Resources Plan 2017 - 2030
-2037.ThePlanitself covers
the period 2017 - 2037 into
which the intermediate
years 2020 and 2030 have
been added.

The year 2030 has become
an important milestone
for several reasons. First,
the Government of Egypt
(GoE) has published its
Sustainable Development
Strategy, with the intention
of placing the country
in the global top 30 with
respect to a range of social,
economic and environment
metrics by 2030.

In 2016, Egypt again faced water shortage due to drought in the
upper catchment of the River Nile. In a swift response to the
imminent crisis, water for irrigation was rationed strictly and the
ceiling on the cultivation of water-thirsty crops was resolutely
enforced. Firm action helped avert serious consequences.

Water scarcity in Egypt will increase for several reasons. Climate
change may resultin less predictable annual inflow into Lake Nasser;
reduced rainfall in northern Egypt; and, increased crop water
requirements. Projected population growth is an even stronger
determinant of increased water scarcity. In 2037, the amount of
available freshwater per capita of the population is expected to be
less than 35%, of 2017 levels.

A larger population has greater demands for drinking water, while
the sustained economic growth intended by Egypt, will increase
industrial freshwater demands and return flows of water from
domestic and industrial uses will affect its suitability for further
use. The agricultural sector will be strongly affected by the growing
scarcity of good quality water and will be hard-pressed to continue
to contribute 12% to GDP; and to prevent the existing food gap
from widening further.

Similar to the one-off water shortage in 2016, the growing water
scarcity facing Egypt’s society, economy and environment requires
urgent action. This Second National Water Resouces Plan (NWRP)
provides a strategic framework for the firm measures needed to
face growing water scarcity.

Water Security for All
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Executive Summary

Scope for Higher Water Security

This Plan foresees a further widening gap
between water supply and demand under
all future scenarios. Without interventions,
Egypt’s social, economic and environmental
sectors are headed for a situation where
growing water scarcity will negatively affect
each of them.

As drinking water and industrial water supplies
have priority over agriculture, the latter sector’s
capacity to contribute to the economy and to
close the food gap will be further challenged.
Augmenting supplies and better management of
demands will alleviate this situation but cannot
avert the negative impacts of growing scarcity.
The need for adaptation to water scarcity is
therefore inevitable.

Egypt accordingly, needs to manage its water
resources and their use in a more productive
fashion, in order both to slow-down this negative
trend and to adapt to its outcome:

o Supply-driven interventions have a limited
scope - Opportunities to enhance the

NWRP 2037 builds primarily on experiences
gained and lessons learned from the
implementation of the first NWRP (NWRP
2017) in the period between 1997 and 2017.
In addition, the new plan is firmly aligned
to the vision provided by Egypts Sustainable
Development Strategy.

NWRP 2037 contributes to the Sustainable
Development vision by enabling Egypt’s
society, economy, and environment to share
effectively the available water for a robust,
balanced, diversified and knowledge-based
economy, characterised by justice, social

! | Water Security for All

freshwater resources should not be ignored,
but are not nearly enough to prevent growing
water scarcity;

« Demand-management interventions have
modest potential

» Water use efficiency (physical and economic)
in industry, agriculture, and domestic use
can be enhanced so as to reduce waste,
while improvements in water quality could
increase the volume of water that can be
safely re-used;

« Adaptation to water scarcity is urgent - this
requires innovation by water users, domestic,
industrial, and agricultural, to be facilitated
and promoted.

Governmental agencies, the private sector,
and civil organizations - as well as individual
farmers and users of domestic water - will have
to find ways to adapt to increasing scarcity.
This NWRP aims to bring coherence and
momentum to their efforts by providing a
common sense of purpose and urgency among
the key stakeholders concerned with water
management.

integration, and participation, and by a
balanced and diversified ecosystem.

It also elaborates and provides details for the
issues raised in the long-term 2050 water strategy
of the Ministry of Water Resources and Irrigation
(MWRI) as published in 2017.

NWRP 2037 has explored the ‘water future’ of
Egypt for the milestone years 2020 and 2030
and beyond to 2037. In order to deal with the
anticipated water shortages, the Plan compares
two strategies: a Business-as-Usual (BaU) or
baseline strategy and a NWRP 2037 strategy
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EGYPT’s Second National Water Resources Plan 2017-2037

WATER SECURITY FOR ALL by 2037

Purpose
S Improve
QErechiss 1 Water Quality
21
Increase of Agricultural
Water Productivity
12 22
Reduc.ed Industrial Household Water Use
$ Pollution Loads Released Reifonallized
E into the Water System
@)
v} 13 23
o+ q
5 Reduced Agricultural Increased Industrial
O !’ollutlon LoadsReleased  \ater Productivity
into the Water System

14
Increased Quantity of

Enhance Availability
of Freshwater
Resources

32 42

Enhanced Volume of
Rainwater Captured

33
Increased Volume of
Desalinated Brackish
Groundwater & Seawater
34

Rationalized Abstracted

Improve Enabling
Environment for
IWRM

Regulatory Framework
Revised and Updated

43
Public Support &
Awareness for "Water
Security for All" Generated
44

Enhanced Professional

National Water
Security Index

Objective
Targets

Outcome Targets

Good Quality Drainage
Water Suitable for
Different Usages

with 27 measures in place. As planning involves
dealing with an uncertain future, BaU strategy
is further explored with an ‘optimistic, ‘most
probable’ and a ‘pessimistic’ scenario, while
NWRP strategy is extended with a ‘most
probable’ and ‘optimistic’ scenarios.

The scenarios are based on socio-economic
and other external conditions. In particular,
these include: population numbers; Nile water
flows; and, the successful implementation
of the proposed measures in response to the
economic situation and enabling environment.
For practicality, the plan presented herein
focusses here on the most probable scenario
and was prepared in close consultation with
relevant stakeholders.

The purpose of this new NWRP; in brief,
is referred to as ‘Water Security For All.
Water security is defined as ensuring that
the intended use of water is supported by
sufficient water availability through supply
and demand-side improvements; as well as

Volume of Groundwater Capacities for IWRM

through adaptation of the intended water use
to the resource limitations.

Achievement of this purpose is monitored by
using a widely-used international water security
index (WSI), which gauges the stage of the
national response to water scarcity. For Egypt,
the level of water management is targeted to
increase from the present index value of 2
(‘engaged’) to 4 (‘effective’).

In support to its overall purpose, NWRP 2037
will pursue four objectives:

o Improve water quality;

« Rationalize water use;

« Enhance availability of freshwater resources;

« Improve enabling environment for IWRM,
planning and implementation

Water Security for All
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Executive Summary

For each of the objectives, NWRP 2037 has defined indicators together with their targets as follows:

e By 2030, the water quality in all surface water sub-systems is maintained
or enhanced, according to their current situation, as indicated by the
water quality index (WQI)

Improve Water Quality

e By 2037, the absolute number of surface water sub-systems with a

water quality satisfies the law of Environment increased to 85% of the

total number of surface water sub-systems (based on WQI)

e By 2030, Total water use efficiency reaches 83% and reaches 85% by
2037*

e By 2030, Average growth rate of productivity from unit of water is 7.2%

Rationalize Water Use and reached 7.9% by 2037

e By 2030, at least 70% of water resources available is allocated for the
Agricultural sector

e By 2030, 3.97 BCM of freshwater resources are added to the water

Enhance Availability of balance; (Additional: Deep GW, Desalination & Rainfall harvesting)

Fresh R
reshwater Resources e By 2037, another 1.22 BCM of freshwater resources are added to the

water balance; (Deep GW, Desalination & Rainfall harvesting)

e By 2022, a dynamic structure for national strategic coordination of
integrated water resources management is in place, supported by key
processes for planning, monitoring and evaluation;

By 2022, an updated NWRP Programme of Measures (PoM) for 2023-2025
is made, which reflects full coherence between national objectives,
5-year plans and budgets; and priorities set at Governorate-level

Improve Enabling
Environment for
IWRM (planning and
implementation)

e By 2030, important legislation for water quality and water management
reflects Egypt's interpretation of Integrated Water Resources
management (IWRM) principles (i.e. finite resource; decentralized
management, social inclusion and economic assessments)

Under these four objectives, 15 outcomes have
been set, and clusters of measures have been de-
fined for each outcome together with their indi-
cators targets for the year 2037.

NWRP 2037 also set targets per outcome, so that
the exact mix of, and balance between, measures
can be optimised to achieve the target in the most
effective and expedient manner.

For each outcome, a specific Ministry will be as-
signed the responsibility to coordinate implemen-
tation (as shown in the following table), which
includes defining and refining the measures to be
implemented to achieve the outcome target. Most,
and sometimes all, measures included in the clus-
ter related to the outcome will be implemented by
the same Ministry, but strategic and operational
coordination with other entities is required.

* Total of consumption of agricultural, industrial, municipal waters plus evaporation from canals divided by freshwater volume.

VIl water Security for All
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For each outcome, NWRP 2037 has defined coordinating public entity as follows:

1.1

1.2

1.3

14

2.1

2.2

23

3.1

3.2

33

34

4.1

4.2

4.3

44

Improve Water Quality

Ministry of Housing, Utilities, and Urban
Communities (MoHUUC) and Ministry of Local
Development (MoLD)

Reduced domestic pollution loads released into
the water system

Reduced industrial pollution loads released into

the water system Ministry of Environment (MoEnv)

Ministry of Agriculture and Land Reclamation
(MALR) and Ministry of Water Resources and
Irrigation  (MWRI)

Reduced agricultural pollution loads released into
the water system

Increased quantity of good quality drainage water

suitable for different usages Ministry of Water Resources and Irrigation (MWRI)

Rationalize Water Use

Ministry of Agriculture and Land Reclamation
Increase Agricultural Water Productivity (MALR) and Ministry of Water Resources and
Irrigation  (MWRI)

Ministry of Housing, Utilities, and Urban

Household Water Use Rationalized Communities (MoHUUC)

Increase Industrial Water Productivity Ministry of Trade and Industry (MoTI)

Enhance Availability of Freshwater Resources

Ministry of Water Resources and Irrigation (MWRI),
Securing share of Egypt in the Nile water Ministry of Foreign Affairs (MoFA) and Ministry of
International Cooperation (MolC)

Enhanced Volume of Rainwater Captured Ministry of Water Resources and Irrigation (MWRI)
Increased volume of desalinated brackish Ministry of Housing, Utilities, and Urban
groundwater and seawater Communities (MoHUUCQ)

Rationalized abstracted volume of groundwater Ministry of Water Resources and Irrigation (MWRI)

Improve Enabling Environment for
IWRM (planning & implementation)

Mechanisms and structures for coordination at decentral and central levels strengthened

Regulatory framework revised and updated

Public support and awareness for “Water Security for All” generated

Enhanced professional capacities for IWRM

Water Security for All
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Executive Summary

The adopted Program-of-Measures adds up to
a total of 27 individual measures. A first screen-
ing of these measures based on their apparent
cost-effectiveness, public acceptability, and ur-
gency using a simplified multi-criteria analysis
(MCA) revealed the following priority measures
or projects:

o Expand flash floods water harvesting and
protection projects especially in coastal areas;

« Expand desalination of brackish and sea wa-
ter in remote and coastal areas using renew-
able energy;

» Increase percentage coverage, operational
capacity, efficiency of domestic wastewater
treatment services with consideration of in-
tegrated sanitation and wastewater manage-
ment systems;

o Develop an efficient solid waste management
system to prevent pollution of waterways;

o Carry out civil works on surface water system
infrastructure: Irrigation and Drainage net-
works, Pump Stations, and Grand Barrages;

o Plan and initiate projects to protect shore
lines against sea level rise on North Coast and
sea water intrusion in Nile Delta;

o Increase volumes of drainage water recycled
for irrigation;

o Expand greenhouse cultivations, including
hydroponics;

o Review and modify drinking water intakes
from Nile and main canals to cope with pos-
sibly lower water levels;

« Reduce / eliminate water leakage losses from
municipal pipe networks and the unac-
counted for water taken by households and
industries;

« Promote cultivation of crops with low water
consuming and salt tolerant characteristics.

Several of these measures are also considered
as ‘no-regret’ in the sense that they are low cost
and are expected to be highly acceptable to the
public. Although other measures may result in
a larger overall effect on the targeted outcomes,
such low cost/high acceptability measures may
be considered as ‘no-regret’ measures regardless
of the scale of their impact. ‘No-regret’ measures

5 | Water Security for All

are suitable for immediate implementation in
parallel to the lengthier planning processes that
are inevitably required for more costly and high-
er impact measures.

As agencies review and refine MCA in the early
stages of implementation of NWRP, they should
identify the ‘no-regret’ measures. Such ‘no-regret’
measures may include, for example, the activation
of continuous monitoring for industrial wastewa-
ter for improved water quality and the promotion
of the use of water efficient appliances and fixtures
for the enhanced management of water use.

As already mentioned, water scarcity will hit the
agricultural sector the hardest and under the var-
ious scenarios screened the expected water avail-
ability per unit land is expected to decrease by
about 8% of the value of 2017. To maintain this
important mainstay of the national economy, the
sector needs to adapt itself to a water scarcity sit-
uation by means of:

« Innovation towards a lower use of water per
unit land and unit of product;

« Growing less water consumptive crops and
limit the area cultivated with high water con-
sumptive crops;

o Water users Associations established at
branch canals;

while, at the same time MWRI should provide
improved services through:

« Upgrading the canal infrastructure;

« Improving the water distribution and the
setup of a proper metering system for wa-
ter deliveries and consumption (“water
accounting”).

The pivotal idea here is that when such measures
run in tandem, then volumes delivered reliably
at branch canal offtakes should be adequate for
dealing with increasing water scarcity in the ag-
ricultural sector.

The situation can be further alleviated by im-
proving the water quality. Further recycling of
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drainage water is limited due to the prevailing
water quality, particularly in the Nile Delta where
the water shortages are the most pressing. The
Ministry of Housing and Utilities and its affili-
ates have prepared a Rural Sanitation Strategy to
address the issue and improve the water quality
in the surface drains.

An indicative investment level for all measures
taken together is estimated at BLE 724 over the
period 2017-2037 (excluding third party in-
vestment costs), with an additional amount for
operation & maintenance as well as other sup-
porting costs for implementation of about BLE
204 for the same period (i.e. total costs during
the period 2017-2037 is BLE 928). The average
annual expenditure is estimated at BLE 46.4,
Equivalent to approximately 0.7% of the pro-
jected GDP for 2017, or up to three times higher
than current expenditures.

The present document also includes preliminary
projections of expenditures and effects, as well
as the risks facing the successful implementa-
tion of the measures. The plan is consistent with
Government planning cycles. During the inter-
lude, fast-track measures will be implemented;
reflecting the priorities given in the fast-track
plan prepared under the auspices of H.E. the
Prime Minister.

In addition, the period will also be used by the
above entities to coordinate the outcomes and
clusters of measures to refine the present pro-
jections of expenditures and effects, review the
measures included and assess their cost-effec-
tiveness, public acceptability, and urgency. This
will enable each coordinating entity to optimize
its mix of, and balance between, measures and
to enter its expenditure projections in the 2020
- 2025 Five Year Plan (FYP). These will be more
accurate than the present projections.

The need to enhance water security — principal-
ly by adapting intended water use to the limit-
ed resources — is urgent. BaU means that the

agricultural sector, on which so many Egyptians
depend, will have alesser economic performance.

A higher and more effective level of manage-
ment needs to be established in order to enable
investments that enhance security of water use.
Providing such an enabling environment is a pri-
ority, as is the augmentation of investments to-
wards enhanced water security.

In view of the urgency, the following Cabinet de-
cisions are proposed:

 Building capacity for the staff of MRWI and
focal points in partner ministries;

« NWRP 2037 will be implemented by charging
the coordinating entities with the responsi-
bility for specified outcomes and for coordi-
nating the related clusters of measures;

« Water resources plans will be prepared for
all Governorates with an estimated bud-
get and priorities for required investments
with NWRP.

« Monitoring and Evaluation
No far-reaching Plan, which is vital for the
national interest, should be executed with-
out having a Monitoring and Evaluation
program in place.

The current plan has built a new and con-
sistent framework with indicators and their
targets at four different levels (purpose, ob-
jectives, outcomes, and measures) and fully
formalized this structure into a database.
This database needs to be maintained and
its data needs to be evaluated and reported
periodically to partners and policy makers
by MWRL.

« Effects of on-going measures on the water
balance and water quality
Although most numerically quantifiable indi-
cators can now be easily scaled up from mea-
sure level to objective level, the full effects of

Water Security for All ‘ ﬁ
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all identified indicators on the water balance
and water quality index cannot be gauged in
this way.

This can only be done by means of field
measurements and/or by the establishment
of new national water balances. It is there-
fore strongly recommended that drafting of
the annual State-of-Water reports for policy
makers, including its paragraphs addressing
water quality and the reports on the various
indicators, should continue.

Effectively screening the effects of current
measures

Measures with sufficient supporting data
were appraised and initially prioritized.
However, screening the effects of these
measures on the national and regional
water balances and water quality parame-
ters has not taken place in a very detailed
manner, mostly at the level of «expert
judgement».

For promising but complex measures more
efforts are needed in order to properly pri-
oritise investments in nature and in tim-
ing. This can be done, in part, by separate
studies together with (affiliated) research
organizations.

Cross over effects of current measures
Not all measures will be mutually reinforc-
ing. Some may show synergy (‘win-win’),
while many others may lead to diminishing
returns once combined. This may poten-
tially lead to misguided investments when
involved agencies are unaware of these
trade-offs.

For instance, treatment facilities for the use of
drainage water in agriculture should be prop-
erly aligned with investments in cleaning up
any waste loads entering the upstream drain-
age network. Studies with ensuing policy notes
should be undertaken leading to updates in
strategic plans and related investments.

Water Security for All

Assessment of actions needed to pro-
mote more crop per drop innovations in
agriculture

The reduced water allocation to agriculture
may lead the farming community to identify,
suggest and implement innovations that gen-
erate more crop per drop. Farmers will need
to invest in new technology to realize more
crop per drop.

The Government (MALR) can stimulate this
by providing Research & Development sup-
port and subsidies for innovators and ear-
ly adopters. Crucial for farmers to invest in
new technologies is water security and their
trust in water security. If farmers fear water
shortages during the growing season they
will not invest in more crop per drop but
avoid the risks. Accurate and reliable water
supply is therefore an absolute pre-requisite
for the future.

Adding
measures
External conditions may change in such
a way that new measures should be con-
sidered while others may become ob-
solete. For the same, or other reasons
priorities between measures may also
change.

new measures/Deleting old

This flexibility should be taken care of in
the Plan (‘Living Plan’) and has, in part, al-
ready been addressed by proposing to as-
sign responsibility to partners at the out-
come level where packages of measures are
combined. New measures will require a
new round of screening, monetarising, and
prioritising followed by a similar round for
the underlying projects.

In addition to this, and considering ear-
lier and recently renewed support from
the International Financial Institutions
(IFI), it would be highly recommend-
able to link up to the Joint Integrated
Sector Approach for the multi-sector
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ranking procedures for
investments.

subsequent

Assessment of measures on ‘food security’
Egypt allocates over 80% of its available
water resources to the agricultural sector.
Under increasingly water scarce condi-
tions this sector will be the first to feel the
effects in the form of lower water avail-
ability per unit area.

Considering the fact that Egypt has a fast
growing population with high imports of
basic agricultural commodities (in par-
ticular wheat), it becomes important to
make accurate assessments of the result-
ing food balance, including agricultural
trade (‘virtual water’), foreign exchange
aspects, etc.

For various reasons the current plan
was not able to look into these issues.
The lead for such a study clearly resides
with MALR with substantial inputs from
MWRI and others.

Assessment of measures on their ‘environ-
mental impacts’

GoE requires that projects are pre-
screened with respect to their environ-
mental impacts (EIA). At the levels of
measures and higher, Strategic-EIAs are
needed so that there exists an ex-ante
assessment of potential effects on the

environment before projects are actually
defined.

The Egyptian Environmental Affairs Agency
(EEAA) would be the lead partner but also
requires the support of other ministries.

Assessment of measures on their ‘so-
cio-economic’impacts

Considering the historical context, GoE
is very keen to determine ex-ante. the
effects of far-reaching measures on the
population and the urban and rural poor

in particular. Not all measures defined
under NWRP 2037 would classify as hav-
ing a significant impact on the socio-eco-
nomic environment, but a number of
measures affecting agriculture would cer-
tainly reflect on the living conditions of
small farmers.

On another track, the new Plan has also de-
fined its purpose as “Water Security for All’
which has been linked to WSI. Using inter-
national conventions for calculating WSI
would require inclusion of socio-economic
factors as well.

Finally, GoE is committed to its Social
Development Strategy 2030 largely based
on UN Sustainable Development Goals,
to which the new Water Plan should con-
tribute. The exact manner of this con-
tribution needs to be further defined.
This all advocates dedicated support to
MWRI, including the partner Ministries,
to tackle these issues.

Water Security for All
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Chapter one

In January 2005, MRWI
published Egypt’s first
NWRP, which aimed
to support Egypt's so-
cio-economic develop-
ment by the sustainable
use of its water resourc-
es, while protecting and
restoring the natural en-
vironment.

The plan was in force up
to the year 2017.The plan
and subsequent develop-
ments make abundantly
clear that careful man-
agement and utilisation
of water resources is a
dire necessity.

As all trends point to wa-
ter scarcity and deteriora-
tion of water quality, bet-
ter management of water
supply and demand will
be needed to secure sus-
tainable future water use.

Better management be-
gins with defining ob-
jectives and plans; and
recurrent planning,
supported by review of
achievements and by ar-
ticulation of a long-term
vision, helps continuous
adaptation of water re-
sources management to
the challenge ahead.

Water Security for All

1.1 Why a new NWRP?

The first NWRP covered the period up to 2017, but completion of
this period is not the only reason to develop and accept a new plan.
The main reasons for Egypt to prepare a new NWRP include:

o The magnitude and urgency of growing water scarcity and
its implications for society which have become increasingly
evident. Population growth, economic expansion, accelerated
upstream development and climate change all combine to re-
duce the unit volumes and quality of water available to Egypt’s
society, economy and environment.

« National strategies and policies guiding Egypt’s develop-
ment set a new vision (and a new time frame) to which
IWRM should be aligned. Egypt’s Sustainable Development
Strategy (Abul-Naga, 2009) defines ambitious goals to be
achieved by 2030.

o The implementation of the first NWRP provided lessons that
can inform future decision maker with respect to water re-
sources. This new Plan (referred to as NWRP 2037) also looked
at the (likely) impact of NWRP 2017 and distils lessons on the
manner in which NRWP can provide better guidance to help
society make its water use sustainable under conditions of
growing scarcity.

NWRP 2037 provides a 20-year time horizon, which is a generally
accepted practice in water resources planning. Given the impor-
tance of the year 2030 as the time horizon for Egypts Sustainable
Development Strategy, NWRP 2037 also defines milestones to be
achieved in 2030.

1.2 The Underlying Concept: IWRM

NWRP 2037 is based on the concept of IWRM. It describes prin-
ciples, opportunities, risks and procedures rather than to chart a
rigid course of actions towards the future.

“IWRM is a process which promotes the coordinated develop-
ment and management of water, land and related resources in
order to maximize economic and social welfare in an equitable
manner without compromising the sustainability of vital ecosys-
tems” (GWP, 2013).

Application of IWRM perspective is guided by a country-specific
interpretation of four principles, which were defined by the 1992
International Conference on Water and the Environment (UN,
1992). These four principles — together with the way they are un-
derstood and applied in Egypt — are:
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1. Freshwater is a finite and vulnerable resource,
essential to sustain life, development and the
environment;

2. Water development and management should
be based on a participatory approach, invol-
ving users, planners and policy-makers at
all levels;

3. Women play a central part in the provision,
management and safeguarding of water;

4. Water has an economic value in all its compe-
ting uses and should be recognised as an eco-
nomic good.

IWRM is a much broader concept than the wa-
ter management concepts used in the previous
century. IWRM encompasses supply and de-
mand management; but looks beyond sector
and sub-sector performance to resolve conflic-
ting interests. By doing so it profoundly changes
the way water resources are perceived, used, and
safeguarded.

Water management develops from being the
outcome of brief transactions between en-
gineers and users to being the outcome of a per-
manent interactive multi-stakeholder planning
process, in which the definition of a plan is a
means to an end.

1.3 The Need of the Hour: Growing Scarcity
Demands a New Management Strategy
(MWRI-APP, 2008)

While the average amount of available water is,
ever since the completion of HAD, relatively
constant, Egypt’s population has continued to
grow. The outcome of this is a declining per ca-
pita share of water and a growing sense of water
scarcity. Pressures associated with population
growth, such as urbanisation, waste and was-
tewater disposal and industrial expansion place
a further squeeze on the availability of water of
good quality.

IWRM is a suitable concept/framework for
addressing the complexities associated with
growing scarcity and growing competition
between different uses. But the growing urgency

requires IWRM to be applied with a renewed vi-
gour and — more importantly — with a new un-
derlying strategy. Whereas in the past, efforts
such as the construction of the Nile barrages and
ultimately the construction of the High Aswan
Dam (HAD) were aimed at making more water
available, this supply-driven strategy is now fa-
cing diminishing returns.

A demand-oriented strategy intended to en-
hance allocation and end-use efficiencies is be-
coming less viable because the overall efficiency
of water use in Egypt’s Nile system is already
very high. The continued increase of water scar-
city requires a shift from supply-driven and de-
mand-oriented strategies to a strategy of adap-
ting to water scarcity.

This is not to say that opportunities to enhance
the resource base should be ignored, nor that
system loss should be neglected; but it adds
that end-use sectors will have to make funda-
mental changes to the way they use precious
water resources.

The new style for dealing with water scarcity is
an adaptive strategy, with adaptive water mana-
gement involving input from social disciplines
together with engineers, economists, ecologists
and politicians. Adaptive management is charac-
terised by a decentralisation policy where water
users are encouraged to find solutions for water
management by self-organization.

Self-organization increases the social learning
capacity of water users and water user organiza-
tions. It is believed that adaptive water manage-
ment and social learning by water users increases
the innovative capacity of society and the diffe-
rent water using sectors.

1.4 What type of Plan is NWRP 2037
NWRP 2037 is an update and actualization
of NWRP 2017.

The update is necessary in the light of increa-
sing pressures on water availability; of new
policies; and of lessons learned from water
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resources planning. NWRP 2037 expands the
analyses and updates key figures and sets the
time horizon to 2037; with 2030 - the year
up to which Egypt’s Sustainable Development
Strategy is projected - as an important
milestone.

NWRP 2037 is a stakeholders’ plan

NWRP 2037, like its precursor, affects all
water usages by society, economy and envi-
ronment; and it involves public stakeholders
from all these domains. NWRP 2037 has been
prepared in close consultation with a broad
array of public agencies. As NWRP 2037 is a
framework plan at national level, consulta-
tions have been limited to those agencies that
represent the different water use sectors at
national level.

NWRP 2037 is an IWRM plan

It establishes conditions to enable
concerned ministries and agencies to take
decisions on investments and supplemen-
tary actions that optimally support natio-
nal objectives.

Different ministries and agencies have
responsibilities towards the outcomes
of and measures contained in this plan.
NWRP 2037 sets a framework for imple-
menting IWRM.

In line with the four IWRM principles
mentioned above, this plan provides: (i)
Objectives and targets for sustainable water
use; (ii) Mechanisms that enable decision-ma-
king at local, regional, sectoral, national and
trans-national levels; (iii) Mechanisms that
help attune IWRM measures to the aspiration
of inclusive development for all people, re-
gions and generations; and (iv) Mechanisms
that help include an understanding of the full
cost and benefit of IWRM measures in the de-
cision-making process.

Water Security for All

NWRP 2037 is a framework plan

It enables implementing ministries and public
agencies responsible for investments, and sup-
plementary actions to base their decisions on the
principles of IWRM.

It allows them to combine their own objectives
with the objectives and targets suggested by
NWRP 2037 and to apply their own expertise
in allocating resources in ways that serve both
their own mandate and address the concern
for sustainable water use. It also estimates the
financial resources to be allocated to IWRM-
related measures; it safeguards how water
concerns are incorporated in development
planning; and it proposes stronger national
coordination for water resources management.
NWRP was also a framework style plan, but
NWRP 2037 establishes a tighter set of boun-
dary conditions for its implementation.

NWRP 2037 also aligns the incorporation
of water management concerns in the plans
of concerned Ministries and agencies to the
national Sustainable Development Strategy
and to the time-scale set by Ministry of
Planning and Economic Development
(MPED).

The period up to 2020 allows the Ministries
and Agencies a further fine-tuning of the
measures they need to consider to achieve
NWRP 2037 targets. From 2020 onwards,
implementation is guided by the renewed
cycle of five-year planning set by MPED.

1.5 Environmental and social impacts

NWRP 2037 provides targets and mecha-
nisms for integrated water management in
the face of growing water scarcity. It will lead
to a more robust and adaptive management
of water resources and to the implementa-
tion of measures that seek to attain greater
water security.
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The plan, however, does not include an ove-
rarching assessment of its impacts on society,
economy and environment. Egyptian law does
require social and environmental assessments
of the impacts of major programmes and in-
vestments, but it does not have a provision for
the early determination of the social and en-
vironmental scope of national plans and poli-
cies. NWRP 2037 therefore does not include a
social and environmental scoping note.

1.6 Structure of NWRP 2037

The plan is based on a comparison between an
unchanging development strategy BaU and a
strategy where NWRP 2037 is implemented.
BaU strategy provides the baseline. NWRP
2037 then projects both strategies up to 2037
with stops for 2020 and 2030. To allow for
the uncertainty in population numbers, Nile
discharges, and economic growth, BaU strate-
gy has been applied to three scenarios: pessi-
mistic, most probable, and optimistic.

But NWRP 2037 itself, only contains a most
probable and an optimistic scenario. No pes-
simistic scenario is included here as its re-
sults will be better than for BaU pessimistic.
The outcome envelope will hence be defined
by BaU pessimistic and NWRP 2037 optimis-
tic scenarios. In this document, NWRP 2037’s
most probable scenario is the only one that is
used for projecting future actions.

Water Security for All
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The 2015/16 drought in the
Horn of Africa also affected
the inflow to Egypt’s most
strategic water resource:
Lake Nasser. The dwindling
inflow into the lake led
MWRP to strictly limit the
allocation of water and com-
pelled the Ministries of Agri-
culture and Land Reclama-
tion and of Water Resources
and lIrrigation to enforce a
ceiling on the cultivation
of thirsty crops; including
taking the drastic and un-
popular measure of burning
illegally cultivated standing
rice. Over-consumption of
water by a few had become
detrimental to the water
needs of the many, and had
to be stopped. The Cabinet
backed the decision that no
leniency should be shown
toward those who violated
the rice-planting ban; and a
further disincentive to rice
cultivation was provided by
a Cabinet Decision banning
the export of rice.

The 2016 rationalization of
the irrigation water distribu-
tion, and the accompanying
measures to curb illegal cul-
tivation of wetland rice, plac-
es water management once
again in the national head-
lines and shows the Govern-
ment is willing and able to
take the decisions that are
required for such a situation.

Yet, the 2016 water crisis
is not unprecedented: low
inflows into Lake Nass-
er during a period of six
years compelled MWRI in
1987/1988 to enforce a
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strict water distribution regime. What makes the 2016 crisis
more worrisome, however, are the indications that the oc-
currence of such extremes may become more frequent; and
that developments in upstream Nile riparian countries may
pose additional challenges to Egypt’s water resources.

2.1 The State of Water 2016-2017

2.1.1 Water quantity

In order to better understand the present and future state of water, a
national water balance has been drafted. The water balance has been
developed for the year 2017 and will be used as a basis to predict the
outcome of trends up to 2030 & 2037. In doing so, it is assumed that
the main storage reservoirs (i.e. Lake Nasser and deep groundwater)
are kept at their present capacity, meaning that Egypt does not exhaust
its resources. In a water balance, the amount entering a system matches
the amounts consumed by that system plus the amounts leaving it.
The following Table shows overall and sector-wise water availability
and consumption. The annual amount of freshwater available per ca-
pita is often used as an indicator of water sufficiency. In Egypt the
critical value for water scarcity (i.e. less than 1,000 m3 per capita per
year) was reached in around 1997. Due to a rapid increase of popu-
lation - from 63 million in 2000 to near 95 million in 2017, which is
a growth rate exceeding NWRP 2017 high scenario - the per capita
amount of renwable freshwater has decreased to 599 m3 per capita
per year in 2017. The water stress index clearly indicates that water
has become a scarce resource.

Water Balance 2017 - Sector Indicators

Sectorial indicator “ 2017

Available renewable freshwater resources (Nile BCM/year

water + Rain) Sleielt

Available per capita (Faulkenmark Index)* m3/capita/year 599

Allocation for domestic water supply BCM/year 10.70
Per capita allocation I/c/d 309
Per capita consumption** I/c/d 78
Allocation for industries BCM/year 5.40
Industrial water consumption** BCM/year 141
Allocation for agriculture*** BCM/year 61.65
Allocation per feddan m3/feddan/year 6752
Agricultural water consumption** BCM/year 40.69
Consumption per feddan m3/feddan/year 4457

*  Faulkenmark Index =Water volume of renewable freshwater divided by population

**  Per capita consumption of domestic water, industrial water consumption and agricultural water
consumption are estimated.

*** Net agricultural allocation equals available resources minus net outflow minus net
consumption by domestic and industrial users
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The scarcity is not reflected strongly in the
allocation figures for domestic supply and in-
dustry. Allocations in 2017 exceed the actual
consumptive use in both sectors. Egypt has
achieved a very high coverage of drinking wa-
ter supply. The coverage at present is estimated
at 97%, with an objective to achieve full cove-
rage by 2030.

The per capita allocation of water for domes-
tic supply is a multiple of the estimated actual
consumption, indicating loss of potable water in
the supply system and spillage of potable water in
the households. Unaccounted-for-water and sys-
tem loss from the domestic water supply network
are estimated at 30-35% (MoHUUC, 2015). The
domestic supply systems also serve (i) cottage
industries (which will take a higher share from
the system than most individual users); (ii) of-
fices and tourist facilities; and (iii) the watering
of parks and other recreational areas.

The use of potable water also results in a return
flow of wastewater and a large share of both the
treated and untreated wastewater re-enters the
freshwater system.

Industries draw process water from a variety of
sources, including the water supply network,
their own wells and direct pumping from the
Nile, Nile branches, and main canal system.

The volume extracted for industrial production,
and the volume actually consumed by it differ:
Against an annual withdrawal in 2017 of 5.40
BCM; only 1.41 BCM was consumed; while the
balance returns to the water system. Power plant
cooling water is not included in those figures. In-
dustrial effluents carry a pollution load, depen-
ding on the industries and the production pro-
cesses therein.

In 2017 a total of 61.65 BCM of Egypt’s available
water resources was allocated to irrigate 9.13
million feddan. This amount of water has been
supplied directly to agriculture or, after its initial
use, has been supplied as reused drainage wa-
ter; either by mixing drainage water with canal

water or by direct use from drains. The supplied
amount in 2017 is equivalent to an irrigation ap-
plication of 6752 cubic meters per feddan (1,608
mm). With this amount, farmers grow between
one to three crops per year.

2.1.2 Water quality

In Egypt, measurements of physical, chemical,
and biological water quality parameters are
routinely taken. While the calculation of water
quality indices has not been studied previously,
a comprehensive benchmarking study for the
quality of all waters in Egypt was completed
(NWRP, 2017), with the aim of developing Wa-
ter Quality Indices for different water bodies
to allow tracking of water quality changes and
to assess the impact of future developments on
water resources.

WQI is a convenient dimensionless number to
summarize water quality status from measured
parameters. It aims at giving a single value to the
water quality of a source using a simple expres-
sion rather than a great amount of data. In this
preliminary study, nine water quality parameters
have been analysed, weighted (based on their im-
portance in relation to the different water uses of
each source) and transformed into a Common
Single Scale.

Yet, the temporal and spatial changes in WQ]I,
provide information that decision makers and
water quality managers can understand/use ea-
sily. The developed index can be employed to
assess the impact of water management prac-
tices on surface water health. Most important,
the assessment output will describe the current
water quality status as benchmarking for fu-
ture comparison and quantify level of impacts
on water resources and quality due to future
interventions.

About 71% of the sampling sites along the River
Nile were found to have a good quality of water
during winter and summer seasons, while the
remaining sites indicated a medium quality of
water. Going further downstream, the index de-
monstrated that the water quality along Damiet-
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ta branch deteriorates from good to medium. For
the Rosetta Branch the same trend occurs, but
the quality index plunges to the poorest condi-
tion at a site located 120 km downstream of the
offtake. This is because the Rosetta Branch re-
ceives wastewater from Greater Cairo and inflow
from other major drains.

The benchmark study also considered the water
quality within Egypt’s lakes, assessed through
the trophic state of the lakes (total weight of bio-
mass, nitrogen, phosphorus, and other biologi-
cally active nutrients). These lakes often have a
high biodiversity value and provide many socie-
tal functions, including water supply for indus-
trial, agricultural and municipal use as well as
recreation.

The distinguishing physical features of the
lakes include relatively low ‘flow-through’
velocities and development of significant

vertical gradients in water quality variables.
As a result, the lakes often become sinks for
nutrients and toxins. As a result, eutrophica-
tion is common, especially in the northern
coastal lakes.

The preliminary outcomes of the water quality
baseline study for the irrigation network com-
pared well to the outcomes of the one-off assess-
ment of water quality that was made by the Nile
Research Institute (NRI) for the summer and
winter of 2000. The data were also reported in
WQI, combining nine parameters (DO, pH, TSS,
BOD, NO3, Total P, turbidity, faecal coliform and
temperature deviation).

In 2020, WQI has been further updated. The up-
dated version is tailored to address Egyptian wa-
ters in specific. It primarily compares measured
water quality parameters to the thresholds stated
in Law no. 48 based on the usage of water. It is im-
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portant to state that Law no. 48 has different sets of
thresholds for different water bodies. The method
accounts for the associated set of thresholds.

The parameter limits stated by the law range
from 21 to 42 parameters, according to the wa-
ter status and usage. A web tool (WQ-Dat) is
developed for the surface water bodies based on
collected water quality data. The web tool and
index are designed to provide a comprehensive
vision of the water quality along the Nile, sur-
face and drainage networks. The main objec-
tive is to achieve consistency in the reporting at
different scales.

Therefore, it is accessible to all sectors to faci-
litate communication and monitoring, signifi-
cantly (inside and outside MWRI). Under this
web tool, the time spent in processing, prepa-
ring, transferring and communicating results
is significantly reduced. Results are available
as soon as the analysis is done by the central
laboratory. It is also the base of an early war-
ning system of WQ. Moreover, its importance
is reflected in monitoring WQI both spatially,
and temporally.

The trends in water quality are general-
ly difficult to assess as there are large spatial
differences in water quality. Water quality is
driven strongly by: (i) the release of freshwater
(known as the dilution factor), (ii) untreated
wastewater as well as effluent from industries,
and (iii) the overall capacity and effectiveness
of treatment facilities. However, this tool faci-
litates the spatial and temporal analysis of wa-
ter quality in Egypt.

Hotspots are expected to endure with time, un-
less major measures are foreseen. Three main
hotspots are observed from various data sets.
The first compelling hotspot being around
Rosetta Branch, due to fish farms. Another
hotspot is around Helwan, due to the high
flow of industrial and domestic discharge. Fi-
nally, the third hotspot is near Luxor, as a re-
sult of the presence of a number of industries.

The Second National Water Resources Plan

It seems evident that water quality will continue
to be under pressure unless additional measures
are taken. The recurrent reuse of water — done in
the face of scarcity - is only viable in the long-
term if the loads of dissolved salts, contaminants
and pathogens in the drainage water are kept wit-
hin acceptable standards. Addressing pollution
at the source is an essential condition for long-
term reuse.

2.1.3 State of Water Management - Water
Security Index (WSI)

To assess the level of management achieved in
Egypt, use is made of WSI, which was establi-
shed for inter alia Egypt in 2013 (ADB, 2013).
The overall water security index reflects five di-
mensions for which Egypt’s overall WSI across
the five categories is about 2.0 out of 5.

This reflects the fact that the key public stakehol-
ders in IWRM in Egypt have come to realize
their need to act in order to preclude a water
crisis, for which the drafting of NWRP 2017
provides a point in case.

2.2 Trends in Water Use

2.2.1 General

Growing scarcity — mainly driven by popula-
tion growth — will alter the water balance. The
state of water in 2020, 2030 and 2037 has been
assessed on the assumption that investments
in water resources management would conti-
nue at the present level and and as currently
intended, but with population growth projec-
tions taken into account.

This forecast provides the base case (autono-
mous development of BaU against which to
evaluate the proposed NWRP 2037.

The following table shows that despite the mo-
dest increase in available freshwater resources,
the availability of renewable freshwater would
drop to 386 m?/capita/year, well below the
threshold value for absolute scarcity of 500 m3/
capita/year. The driving factor is the popula-
tion growth.

Water Security for All
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Sectoral indicators for BaU strategy

Sectoral indicator Unit 2017 2020* 2030* 2037*
Population Million capita 94.8 101.79 128.09 147.14
All available freshwater resources BCM/year 59.60 60.5 61.2 61.67
f:srocjrizj (S‘ngrligr':rf:ﬁ(‘g:)b'e water m3/capita/year 599 558 444 386
Allocation for domestic water supply BCM/year 10.70 11.9 14.1 14.9
Per capita allocation I/c/d 309 320 301 277
Per capita consumption** I/c/d 77.9 73 724 69.4
Allocation for industries BCM/year 5.4 5.65 5.9 6.0
Industrial water consumption** BCM/year 141 1.44 1.56 1.59
Allocation for agriculture*** BCM/year 61.65 61.26 60.64 60.14
Irrigated Agric. Area Million feddan 9.13 9.30 9.65 9.80
Allocation per feddan m3/feddan/year 6752 6587 6284 6137
Agricultural water consumption** BCM/year 40.69 41.30 41.45 41.86
Consumption per feddan m3/feddan/year 4457 4440 4295 4271

* Al future projections pertain to BaU strategy, Most Probable scenario

**  Per capita consumption of domestic water, industrial water consumption and agricultural water consumption are estimated.
***  Net agricultural allocation equals available resources minus net outflow minus net consumption by domestic and industrial users Source: NWRP Water balance studies

2.2.2 Domestic and Industrial Water Supply
and Use

In BaU strategy, the amount of water allocated
to domestic water supply is gradually increasing,
in response to the trend in population growth.
The increase in the per capita allocation for the
years 2020 and 2030 reflect that in this period the
planned increase (HCWW, Pers.Comm, 2016) in
production of drinking water exceeds the effects
of any measures at reducing unaccounted-for-wa-
ter and water supply system loss. The consumptive
use per capita reflects the same trend.

Growth projections for industrial water use are
harder to make and historic data hard to obtain,
but it seems valid to say that a likely growth in
consumption will partially be offset by a higher
efficiency of industrial water usage.

2.2.3 Agricultural Water Supply and Use

By 2037, under BaU strategy, the amount of water
available for agriculture will fall to 60.14 BCM; as
gains in the overall availability of freshwater are
more than offset by the increased supplies to do-
mestic and industrial usage. The area irrigated will
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remain quite similar to that of 2017: although ad-
ditional lands have been reclaimed, existing lands
will also be lost due to urbanisation, reducing the
net increase in agricultural area. (Source: NWRP
water balance studies: 2017- 9.13 million feddan;
2037- 9.80 million feddan).

Due to the above, the water allocation per feddan will
fall by roughly 8% (from 6752 to 6137 m*/feddan/
year), which is equivalent to a water layer of 146 mm.
As a consequence, farm households or agricultural
enterprises will have to make do with a 9% reduction
in the amount of water available to their crops.

This is all the more challenging, as temperature
rises due to climate change will result in higher
potential crop evapotranspiration. Farmers will
have to choose crops or cultivation systems that
consume less water, reduce cropping intensity, or
accept sub-optimal production.

The Agricultural Simulation Model for Egypt
(ASME), which optimises crop choice against wa-
ter resource availability and market opportunity,
predicts that farmers will move to crops that have



a higher return per feddan and per cubic meter.
The area under maize, sorghum and wheat will re-
duce, while crops such as soybean and sunflower
will be grown more.

The area of sugarcane (located mainly in Upper
Egypt) is predicted to become less, while the culti-
vation of sugar beet (a viable and salt tolerant crop
for the Delta) would increase. In this way, the sec-
tor as a whole will grow economically at a rate of
1.6% per year. With this growth percentage, the
sector will not be able to continue to contribute
11.6% to GDP, and the shift to high-value crops
implies that under BaU strategy the existing food
gap will widen further.

ASME assumes that the logical response of the
farming community to increasing pressure on
water supply is to look for alternative agricul-
tural activities that bring a higher income with
less water use. This transition can be stimulated
by an incentive system for innovative farmers to
develop new farming systems, accompanied by
research budgets to help farming communities
explore innovations.

2.3 Can Water Management Achieve Water
Security for All?

The decrease in water availability for agricultu-
re and the deterioration of water quality are two
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closely interlinked phenomena. Their common
root cause is that the increase in demand for all
water using sectors exceeds supplies.

The problem is that a growing population and
economy have growing demands for good quality
freshwater; while it is difficult to add new water
resources to Egypts water balance. The challenge
is for the present management of water resources
to move to a higher level.

The need for adaptation to water scarcity is
inevitable as there is limited scope for sup-
ply-driven interventions and modest scope for
demand-oriented interventions. There is, howe-
ver, scope to do so by:

A change in the farming system towards
crops and systems that make do with less
water;

o Curbing the cultivation of high water
consuming crops, such as sugarcane, ba-
nana, and rice;

+ Closed and circular systems can be introduced,
both in farming and industry to reduce per unit
water use and to recover water that otherwise
would have been lost;

 Treated wastewater can be used for designated

purposes, rather than to be returned back to

the overall water resources.
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The common thread in adaptation is that in-
novation is taken forward by the stakeholders
on-the-ground. Government agencies, private
sector and civil organizations — as well as in-
dividual farmers and users of domestic water -
will, of course, not let an undesired future take
shape. They will find ways to adapt to increa-
sing scarcity.

This NWRP aims to bring coherence and mo-
mentum by providing a common sense of pur-
pose among the key stakeholders concerned
with water management. NWRP 2037 includes
objectives and measures that help Egypt’s so-
ciety, economy and environment adapt to wa-
ter scarcity.
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The objective of the recent-
ly completed Sustainable
Development Strategy for
2030 stated:

“By 2030, the new Egypt will
achieve a competitive, bal-
anced, diversified and knowl-
edge-based economy, char-
acterised by justice, social
integration and participation,
with a balanced and diver-
sified ecosystem, benefiting
from its strategic location and
human capital to achieve sus-
tainable development for a
better life of all Egyptians”.

The strategy is strongly based
on the United Nations Sus-
tainable Development Goals
(SDGs) and is intended to el-
evate Egypt to be among the
worlds top 30 countries in
terms of the size of its econo-
my, its market competitiveness,
human development, quality
of life and anti-corruption.

3.1 SDS 2030 and NWRP 2037

3.1.1 SDS 2030 Water Programmes

The Sustainable Development Strategy (SDS 2030) provides an
ambitious vision to be realized on an ambitious time-scale. It
hopes to achieve its objectives in less than 15 years. Its vision and
ambition form the backdrop for all Government-issued strategies
and plans. The strategy is elaborated along three dimensions: an
economic dimension, a social dimension and an environmental
dimension.

For each dimension, objectives have been defined, which in turn
are further specified in key performance indicators (for results,
outcomes and inputs) and programmes.

In fact, SDS 2030 recognizes and accepts the fact that water scar-
city will continue to intensify, while finding ways to use the limited
resources for continued development of Egypt's society, economy
and environment.

SDS 2030 is an integrated vision, which means that strategies and
plans formulated under its umbrella must reflect all three dimen-
sions of SDS 2030. Within the Vision SDS 2030, key water-related
programmes can be found under the economic and environmental
dimensions, while key indicators feature in the social and environ-
mental dimension (see the following Table).

Overview of Water-related Indicators and Programmes in SDS 2030

Key Performance Indicators for 2030 . . . .
from Vision SDS 2030) Programs identified by Vision 2030

100% of population has access to

safe drinking water

100% of population has access to

sanitation services

40% of the water usage supplied
by non-traditional water resources
- The Sanitation comprises 80% of
the sewage flow (i.e. as an effect of

less wastage of good water.)

« The lllegal industrial discharge to

the Nile are reduced to zero

« The 100% of the sewage into the
Nile is treated according to the

required standards

- The Real losses are less than 15% in

water transfer networks

« The Less than 10% system loss in

wastewater treatment plants
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- Rationalization of water usage

- Rehabilitation of mega water pumping stations

« Addressing climate change, including protection of the coast
and buildings thereon

- Water resources development

«  Water quality improvement

« Expanding sustainable development program for the Nubian
sandstone aquifer

- Developing groundwater and preventing its infringement

« Developing covered sewage networks

- Strengthening theinstitutional and legislative structure of water
resources management system

« Expanding infrastructure for supporting a sustainable water system

« Adopting of fiscal policy reforms to encourage sustainable
consumption patterns of water and natural resources

- Raising the awareness to preserve the environment and
natural resources, providing incentives for more advanced
alternatives and technologies for water conservation and
natural resources protection.



3.1.2 Alignment
There are three immediate impacts of the Vi-
sion SDS 2030 on the contents of NWRP 2037:

« While maintaining its 20-year perspective, the
year 2030 will be adopted as a milestone year
in NWRP 2037;

» To further facilitate coherence to Vision SDS
2030, NWRP 2037 will set quantified targets,
which are aligned to the key performance in-
dicators of the Vision;

o The ambition of the Vision 2030 has been
used to define the ambition of NWRP 2037.
The planning of measures will correspond to
this level of ambition; and this will in turn
be reflected in the financial projections of
NWRP 2037.

NWRP 2037 includes a timeline showing how,
over the period up to 2020, the sectoral plans will
be refined to reflect the objectives and targets of
NWRP 2037.

Alignment of NWRP 2037 with SDS 2030 is
not only a necessity; it is also an opportunity
to make NWRP 2037 a plan that has the public
and political support required to make imple-
mentation a success. Nonetheless, in aligning
NWRP 2037 to SDS 2030 Vision a balance will
have to be made between ambitions, targets and
financial means.

3.2  Sector Policies and NWRP 2037

This section summarises the key policies and
strategies of the three key implementing Minis-
tries (MWRI, MALR, MoHUUC) and MoEnv
involved in NWRP 2037 implementation.

The section points out synergies between
these strategies and NWRP 2037.

3.2.1 Ministry of Water Resources and Irri-
gation

MWRTI’s main mandate is to supply and distribute
water resources to the different users. Important
policies under development by Ministry are:

The Second National Water Resources Plan

o Draft Water Resources Development and
Management Strategy for 2050, prepared in
2011 and recently reviewed, updated and is-
suedin 2017. The strategy is highly congruent
with NWRP 2037 and it sets a long-term time
horizon, but does not provide projections of
the 2050 situation in similar detail as NWRP
2037. It does, however, emphasise two strate-
gic concerns:

- Climate change will affect Egypt princi-
pally through higher uncertainty on the
upstream water supply through the river
Nile; and clear negative pressures on the
coastal zone in terms of sea-level rise,
storms, erosion, and salt water intrusion,
aggravated by continued land subsidence.
In addition, more net water will be re-
quired to produce the same amount of
agricultural commodities because of hi-
gher evaporation and lower yields. The
2050 strategy signals the urgency of cli-
mate change adaptation. The draft Cli-
mate Change Adaptation Strategy (UNES-
CO-MWRI, 2013) is incorporated in the
revised MWRI 2050 strategy;

- The higher level of management over the
water resources that is required to be achie-
ved over the coming decades. - keeping
up with water scarcity and other resource
pressures — also requires the development
of infrastructure that better manages the
resource. The 2050 strategy: i) signals, for
instance, the vast and sustained effort that is
required in modernising the national water
infrastructure; and, ii) advocates infrastruc-
ture that allows a strong regional manage-
ment of allocated water resources, taking
place at Governorate-level.

 Fast-track measures to tackle Egypt’s Fu-
ture Water Needs. A Committee set-up
by Prime Ministerial Decree 1193 of April
2016 has developed fast-track measures to
tackle Egypt’s future water needs. The am-
bition of this strategy is to save 10 BCM by

Water Security for All
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2030 - both through rational use of exis-
ting resources and development of new re-
sources — through measures to be imple-
mented between 2017 and 2020. NWRP
2037 has incorporated these measures and
reflected their impact and cost.

The strategies and plans of MWRI de-
monstrate a growing commitment to a
broad agenda of far-reaching measures.
The proposed measures go beyond the
traditional ‘water supply - infrastructure’
preference of water resources engineers
and give a comprehensive selection of
measures, which coincide with the inter-
vention segments of an integrated water
resources plan.

3.2.2 Ministry of Agriculture and Land Re-
clamation

MALR published its Sustainable Agricultu-
ral Development Strategy towards 2030. The
strategy has six main objectives: (i) sustainable
use of natural resources; (ii) increased produc-
tivity of both land and water; (iii) raising se-
curity of the strategic food commodities; (iv)
increased competitiveness of agricultural pro-
ducts in domestic and international markets;
(v) improved climate for agricultural invest-
ment; and, (vi) improved living standards of
rural inhabitants and reduced poverty rates in
rural areas.

The water balance calculations by NWRP 2037
set the limitations for water use, including the
water available for the agricultural sector. A key
consideration is that the actual adaptation to
water scarcity in agriculture will be made by the
private sector, comprising both small farmers
and agricultural enterprises, with Ministry
playing a facilitative role towards local adapta-
tion measures.

3.2.3 Ministry of Housing, Utilities and Ur-
ban Communities

MoHUUC has multiple mandates. Apart
from its planning, investment, and regula-

@ ‘ Water Security for All

tory functions in municipal water supply,
wastewater collection, and wastewater treat-
ment, MoHUUC is also responsible for the
development of standards and controls for
the housing and building industries, and for
the planning and development of new urban
communities.

MoHUUC and HCWW are currently prepa-
ring a Rural Sanitation Strategy up to the year
2030. It is expected that the strategy includes
four tranches of investments to achieve full co-
verage of the sewerage and treatment network
in rural areas by 2030.

Major institutional and regulatory re-
form are included to enable concerned
agencies to effectively implement the
programmes in keeping with principles
of good governance.

3.2.4 Ministry of Environment

The National Environmental Action Plan
of Egypt 2002/2017 (MSEA, 2002) seeks to
mainstream consideration of the environ-
ment in the decision-making cycle for the
five-year plans.

It emphasises the need for better informa-
tion and analysis to understand the wa-
ter quality challenge and prioritises wa-
ter quality management in general, and
specifically for the lakes and the coastal
zone. It places great emphasis on the de-
velopment of monitoring mechanisms to
assess implementation and impacts of
such programmes.

3.3 Legislation and NWRP 2037

Water management needs the support of
an adequate legal framework that provides
water managers with guidelines and instru-
ments for the planning of new developments,
for the allocation of water, for the operatio-
nal management and maintenance of the
irrigation and drainage system, for the ma-



nagement of water quality and for financing
all these activities (NWRP 2017). The most
important laws in this respect are:

» Law 12 (1984), «Concerning the Issue of the
Law on Irrigation and Drainage»;

» Law 213 (1994), “Regarding Farmer Parti-
cipation”;

= Law 48 (1982), «Concerning the Protection
of the River Nile and Waterways from Pol-
lution”, implemented by Decree 8/1982 of
MPWWR (now MWRI); and

= Law 4 (1994), “Law for the Environment.”

= Law 9 (2009) amendment of Law 4

» The unified irrigation Law; expected to
be issued soon, will include several legis-
lation rules contributing to achieve wide
range of necessary reforms to enhance
water management.

3.4 International Cooperation

3.4.1 The Nile Basin

The Nile River is an international river and
is shared by 11 countries: Burundi, Congo,
Egypt, Eritrea, Ethiopia, Kenya, Rwanda,
Sudan, South-Sudan, Tanzania and Uganda.

The Second National Water Resources Plan

The engagement of Egypt with the upstream
riparian countries takes place within the
framework of a number of international agree-
ments; and comprises a combination of interna-
tional diplomacy and international cooperation
in technical studies.

The 1959 Nile Waters Agreement stipulates
that the entire average annual flow of the Nile
should be shared among the Sudan and Egypt
at 18.5 and 55.5 BCM, respectively. Egypt also
support initiatives to safeguard and increase
its share by promoting and participating in
upstream developments.

Multi-lateral negotiations and joint technical
programmes take place through the Nile Basin
Initiative (NBI). The Initiative aimed to culmi-
nate in a Cooperative Framework Agreement,
which inter alia establishes a permanent Nile Ri-
ver Basin Committee.

Measures that increase Egypt’s share of the
Nile water are considered only in the opti-
mistic scenario. Such measures can only be
realized with full cooperation of the country
where the measure takes place; and measures
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would have to be developed taking into ac-
count international standards on social and
environmental safeguards.

As this means that realising such measures has a
long lead time. NWRP 2037 assumes under the
‘Most Probable’ scenario that Egypt should be
able to ensure at least the current share of Nile
water (55.5 BCM/year) according to the 1959
agreement.

3.4.2 The Mediterranean

Egypt is a signatory of the Convention for
Protection of the Marine Environment and
the Coastal Region of the Mediterranean; also
known as the Barcelona Convention.

The Barcelona Convention and its proto-
cols, together with the Mediterranean Action
Plan, form part of the United Nations Envi-
ronment Programme (UNEP) Regional Seas
Programme. The key goal of the convention is
to ‘reduce pollution in the Mediterranean Sea
and protect and improve the marine environ-
ment in the area, thereby contributing to its
sustainable development’.

@ ‘ Water Security for All
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Egypt faces imminent wa-
ter poverty (also known
as absolute water scarcity)
and its society, economy
and environment are not
well-prepared for this. This
new NWRP has been de-
veloped in order that the
country may adapt to this
future situation.

It builds on the vision that
by 2030, Egypt should rank
among the top 30 countries
in the world for the size
of its economy, its market
competitiveness, human
development, quality of life
and anti-corruption; and it
takes into account that so
far it has proved very hard
to make tangible progress
towards a higher degree of
water security.

NWRP 2037 establishes
how water security can be
enhanced in order to sup-
port the achievement of
Egypt’s Sustainable Devel-
opment Strategy. The term
‘water security’ is crucial,
as it is the guiding concept
for making the best use of
scarce water resources

Water Security for All

NWRP 2037 is aligned to SDS 2030 and takes into consideration
the Water Resources Development and Management Strategy for
2050 to project measures and impacts up to 2037.

By 2030, the new Egypt
will achieve a competitive,
balanced, diversified
and knowledge based
economy, characterised by
justice, social integration
and participation, with a
balanced and diversified
ecosystem, benefiting
from its strategic location
and human capital to
achieve sustainable
development for a better

Top 30 global ratings of Egypt for:

. Size of the
measured by GDP;

«  Market competitiveness,
measured by global
competitiveness index;

«  Human development,
measured by HDI;

« Quality of life; index to be
decided among int. indices

« Anti-corruption, measured
by anti-corruption score.

economy,

life to all Egyptians.

NWRP 2037 contributes to the achievement of this goal and its
targets by providing an essential condition to enable society and
economy to pursue it. This essential condition is ‘water security
for all, and comprises - as elaborated in the next section - the
purpose of NWRP 2037.

Water security is the availability of acceptable quantities and qua-
lity of water to society, economy and environment, coupled with
an acceptable level of water-related risks (GWP, 2013). An index
measuring water security does not measure volumes per se; but it
assesses the degree to which the functions that are supported by
water resources and the availability of adequate water resources are
in a robust and stable balance.

The 2013 Global Water Partnership’s report on assessing water se-
curity through appropriate indicators provides an overview of se-
veral instruments (indices) for measuring a country’s (or region’s)
water security. The report suggests that the most comprehensive
indicator is the Asia Water Development Outlook, or Asian water
security index. In the report, WSI is applied to Egypt alongside 12
other selected countries on 4 continents.

To rank in the ‘top 30’ countries, Egypt would to move, in terms of
WS, from being:



The Second National Water Resources Plan

» engaged (index value 2) in dealing with water
scarcity, i.e. “Legislation and policy supported
by government capacity building programs;
institutional arrangements improving; and le-
vels of public investment increasing (although
these rates may still be inadequate”),

» effective (index value 4) in dealing with
water scarcity, i.e. “Water security initia-
tives built into key national, urban, basin
and rural development master plans; high
priority on national development agenda;
public investment reaching appropriate le-
vels; effective regulation and public aware-
ness and behavioural change are a govern-
ment priority.

The purpose of NWRP 2037 is to ensure that
Egypt achieves water security for all by effec-
tively securing water resources for a competitive,
balanced, diversified and knowledge-based eco-
nomy, characterised by justice, social integration
and participation, and by a balanced and diversi-
fied ecosystem.

The crux of this purpose lies in three aspects:

» Effectiveness: meaning that the country has to
get a better grip on its water resources and on
the way it handles and safeguards these;

= Water resources for water use: Egypt will have
to make ends meet, where possible by aug-
menting supplies and enhancing efficiencies
and where needed by adapting water use to
the water resources availability;

» The objective reads ‘is securing’ rather
than ‘has secured. This indicates that
Egypt (through the stakeholders and wa-
ter users) will achieve a sufficient level of
control, while water scarcity itself remains
a fact of life.

The above purpose requires Egypt to get a better
grip on the way it secures and handles water re-
sources for its society, economy and environment.
This is in essence a better grip on the water balance
and on the quality of water resources. NWRP 2037
has 4 objectives with associated targets.

4.4.1 Plan Logic

NWRP 2037’s logic follows the structure of the
intervention logic of the logical framework ap-
proach. The lowest tier of the plan comprises
activities and measures and supplementary mea-
sures. Sets of activities result in an outcome. Ma-
king use of this outcomes, Egypt will be able to
attain the plan’s purpose to provide water secu-
rity for all. The purpose, in turn, contributes to
the national goal (see also Annex 1).

Outcomes are measurable achievements at the
end of the plan period (often via interim tar-
gets). The outcomes are further discussed in
Section 4.4.2.

NWRP 2037 distinguishes between activities,
measures and supplementary measures:

» Activities describe what is to be done under
the four objectives (WQI, enhanced manage-
ment of use, new water resources, and ena-
bling environment)

» Measures are the investments that are in-
cluded in NWRP 2037. They constitute the
major part of the forecasted expenditure of
NWRP 2037.

» Supplementary measures are activities that
enhance or secure the effectiveness of an in-
vestment in a measure.

Measures and supplementary measures together
form NWRP 2037 Programme of Measures.

4.4.2 Plan Structure

While the structure of the Logical Framework
allows us to discern different levels in the in-
tervention logic (activity-outcome-objective—
purpose-goal); it does not link outcomes to
institutions.

Measures can be unequivocally attributed to a
single implementing partner. But generally, se-
veral different measures, complemented by sup-
plementary measures, are needed to achieve the
required outcome.

Water Security for All ‘ E
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NWRP 2037 Objective 1‘IMPROVE WATER QUALITY’

. Plan Element Targets and sub-Indices

e By 2030, the water quality in all surface water sub-systems is maintained
or enhanced, according to their current situation, as indicated by the
water quality index;

Improve Water Quality

e By 2037, the absolute number of surface water sub-systems with a water
quality satisfies the law of Environment increased to 85% of the total
number of surface water sub-systems (based on the water quality index)
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NWRP 2037 Objective 2 ‘/RATIONALIZE WATER USFE’

e By 2030, Total water use efficiency reaches 83%, and reaches 85% by 2037

e By 2030, Average growth rate of productivity from unit of water is 7.2%,
Rationalize Water Use and reached 7.9% by 2037

Objective 2

e By 2030, at least 70% of water resources available is allocated for the
Agricultural sector

NWRP 2037 Objective 3'ENHANCE FRESHWATER AVAILABILITY’

e By 2030, 3.97 BCM of freshwater resources are added to the water ba-

lance; (Additional: Deep GW, Desalination & Rainfall harvesting)
Enhance Availability of

Freshwater Resources

Objective 3

e By 2037 another 1.22 BCM of freshwater resources are added to the wa-
ter balance; (Deep GW, Desalination & Rainfall harvesting)

NWRP 2037 Objective 4 IMPROVE ENABLING ENVIRONMENT’

By 2022, a dynamic structure for national strategic coordination of IWRM

is in place, supported by key processes for planning, monitoring and
evaluation;

Improve Enabling °
Environment for

IWRM (planning and
implementation)

By 2022, an updated NWRP Programme of Measures for 2023 - 2025 is
made, which reflects full coherence between national objectives, 5-year
plans and budgets; and priorities set at Governorate-level;

<
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e By 2030, important legislation for water quality and water management
reflects Egypt’s interpretation of IWRM principles (i.e. finite resource; de-
centralized management, social inclusion and economic assessments)
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As an example: reduced water use by agriculture,
requires enforcement of a ceiling on rice, aban on
the export of high water consuming crops, allo-
cation of predefined quantities, possible support
mechanisms for investment in farm irrigation
infrastructure, promotion of drought resistant
crops and research and capacity development to
support the spread of new technology.

Where different measures combine in one out-
come, two different situations may occur: (i)
all or nearly all, measures fall within the man-
date of a single implementing agency; (ii) the
measures relate to several different implemen-
ting agencies.

The implementing partners of NWRP 2037 are
Ministries, and it is too simplistic to assume that
NWRP 2037 defines all the tasks for them to un-
dertake. Despite having a national plan with a
nationally coordinated programme of measures;
each implementing agency is and remains res-
ponsible for operational planning of investments
and supplementary measures in its own domain
or jurisdiction. The implementing partners have
their own important mandates with respect to
society, economy and environment and have im-
portant decisions to make with respect to their
involvement in NWRP 2037.

Water Security for All
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General

Objective 1 - Improve Water Quality
Objective 2 - Rationalize Water Use
Objective 3 - Enhance Availability of Freshwater Resources

Objective 4 — Improve Enabling Environment for IWRM
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This section describes the
outcomes and measures
that will be pursued and
implemented in order to
achieve three of NWRP
2037's, which have a direct
bearing on water quality, en-
hanced management of wa-
ter use, and water availabili-
ty. Effective implementation
assumes that the enabling
environment for plan imple-
mentation is in place, and
that the targets described
in this section are assigned
to, owned by, and coordi-
nated by or between the
concerned ministries. The
framework assumes that,
within the given targets, the
concerned Ministries will, in
dialogue with the stakehold-
ers, optimise the set of mea-
sures that they will pursue.

5.1 General

An overview of the outcomes, measures, and targets will be gi-
ven per objective. Further details on the proposed programme
of measures, their indicators, and the institutions responsible
for their implementation can be found in Annex 2. All tar-
gets presented in here refer to the most probable scenario of
NWRP 2037 strategy.

5.2  Objective 1 - Improve Water Quality

This objective deals with securing a better quality for all sur-
face waters. Under the most probable scenario of NWRP 2037
strategy it is assumed that these waters will attain at least a
medium quality as indicated by WQI.

A recent water quality index is under development which takes
into account the compliance with the environmental law no.
48. This will be used routinely to monitor progress in water
quality status.

@ | Water Security for All
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Objective 1 Improve water quality : Overview

« By 2030, the water quality in all surface water sub-systems is maintained or enhanced,

-m Targets and Indicators

1.1

1.2

13

14

Improve Wa-
ter Quality

Reduced Do-
mestic Pollu-
tion Loads
Released into
the Water
System

Reduced In-
dustrial Pol-
lution Loads
Released into
the Water
System

Reduced
Agricultural
Pollution
Loads Re-
leased into
the Water
System

Increased
Quantity  of
Good Quality
Drainage Wa-
ter Suitable
for Different
Usages

according to their current situation, as indicated by WQlI;

By 2037, the absolute number of surface water sub-systems with a water quality sa-
tisfies the law of Environment increased to 85% of the total number of surface water

sub-systems (based on WQI)

« By 2030, 100% of all households are served by a was-
tewater collection system or network.

« By 2030, 80% of all households are served by was-
tewater treatment plants. This service should reach
90% by 2037 .

« By 2030, Percentage of solid wastes disposed into
water system is 20% of the current situation. By
2037, no solid wastes are expected to be disposed
into the water system.

« By 2030, 80% of all industrial wastewater is expected
to undergo treatment before release. By 2037, 100%
of these wastes is to be treated.

« By 2030, organic loads in industrial wastewater dis-
posed into the Nile are reduced by 80%, and fully
removed (100%) by 2037.

« By 2030, organic loads in industrial wastewater dis-
posed into the Lakes are reduced by 80%, and fur-
ther reduced to 95% by 2037.

« By 2030, organic loads in industrial wastewater dis-
posed into coastal environment are reduced by
60%, and further reduced to 85% by 2037.

« By 2030, percentage use of agro-chemicals (rela-
tive to total usage) from the agricultural sector
is reduced to 75%, and further reduced to 70%
by 2037;

« By 2030; 75% of samples taken from freshwater bo-
dies (Nile & canals) should meet the thresholds indi-
cated by the law. This percentage should reach 85%
by 2037 (according to same regulations).

o By 2030, 80% of the drainage surface water
sub-systems downstream sampling locations
report at least medium quality as measured by
the water quality index and it will be the same
untill 2037.

Responsible Coordinating
ntity for Outcome

Ministry of Housing, Utilities
and Urban Communities

Ministry of Local Development

Ministry of Environment

Ministry of Agriculture
and Land Reclamation

Ministry of Water Resources
and Irrigation

Ministry of Water Resources
and Irrigation

Water Security for All §
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Outcome 1.1 - Reduced Domestic Pollution
Loads Released into the Water System

Around 72% of the settled rural areas in Egypt
are not served by public sanitation networks.
Wastewater is discharged (with or without treat-
ment) to agricultural drains, and sometimes
to canals, where its use becomes unsafe (Mo-
HUUGC, 2016). In addition, in many areas solid
household waste is also dumped in open wa-
terways, where it threatens both the water quality
and the conveyance capacity of these waterways.
Since sanitation networks reduce water quality in
the receiving water bodies, wastewater treatment
is needed to decrease the domestic pollution in
water bodies.

MoHUUC and the Holding Company for
Wastewater (HCWW) are required to im-
prove upon this situation. The Rural Sanita-
tion Strategy (MoHUUC, 2016) provides a
comprehensive framework to guide the in-
vestments in improving the situation. In ad-
dition, efforts are needed to address the pro-
blem of solid waste.

Outcome 1.2 - Reduced Industrial Pollution
Loads Released into the Water System

MoEnv has the lead in reducing the pollution
by industries. Measures combine investment in
treatment capacity with regulatory measures
and enforcement to bring down the industrial
pollution. Development of industrial zones
could facilitate shared treatment of some indus-
trial wastes.

Outcome 1.3 - Reduced Agricultural Pollu-
tion Loads Released Into the Water System

Control of agro-chemicals use (fertilizers, plant
protection chemicals and medicines in fish
culture) is a challenge facing MALR.

Measures could include promotion of awareness
for safe and efficient use; promotion of integrated
pest management practices, preferential treat-
ment of organic agriculture and a stricter regu-
lation on the import and sale of agro-chemicals.

Innovation in integrated aquaculture and fishe-
ries could be attractive.

2 | Water Security for All

Outcome 1.4 - Increased Quantity of Good
Quality Drainage Water Suitable for Diffe-
rent Usages

The measures under outcome 1.1, 1.2 and 1.3
will go a long way in improving water quality in
drains. Nevertheless, dedicated efforts to address
pollution in specific drains with critical water
quality are needed simply because one cannot
wait in such cases. Measures that could be consi-
dered include dredging of contaminated sludge,
in-stream treatment of water through wetlands
and conventional treatment.

5.3 Objective 2 - Rationalize Water Use

The second objective deals with a better water mana-
gement in all water services and consuming sectors.

The total water use efficiency is defined as the to-
tal consumed water (including evaporation) di-
vided by total available freshwater supplied.

Outcome 2.1 - Increase of Agricultural Wa-
ter Productivity

How water is used in the individual farm is of
course determined by the farmer, but MALR has
a lead role in enhancing the production per unit
water (more crop per drop; or even: more cash per
splash). MALR invests in marwa improvements
and laser land levelling, and it uses its extension
wing to promulgate rational use of water.

Water security is a key prerequisite for farmers to
invest in water saving technology and to switch to
high value cash crops that require less water. In this
context it is essential that sufficient water buffers
are available in the whole system, either in the root
zone, in the aquifers, or by setting up fish ponds.

Proposed measures also include increased reuse
of drainage water for agriculture. While generally
considered not fit for use in irrigating food com-
modities, sewage effluent can be an important
source of freshwater for agricultural production,
especially where primary treatment has been com-
pleted and sanitary precautions have been taken.
MoHUUC, with involvement of MALR and the
private sector, is responsible to enhance reuse of
sewage effluent of an adequate quality. However,



Objective 2 - Rationalize Water Use: Overview

The Second National Water Resources Plan

n Targets and sub-Indices

« By 2030, Total water use efficiency reaches 83%, and reaches 85% by 2037

Rationalize

Water Use and reached 7.90% by 2037

« By 2030, Average fixed growth rate of water productivity from unit of water is 7.2%,

« By 2030, at least 70% of water resources available is allocated for the Agricultural sector

-m Targets and Indicators

« By 2030, the average growth rate of local agricul-
tural production reaches 4.5%, and achieves 6%

Increase  of

Responsible Coordinating

ntity for Outcome

Ministry of Agriculture
and Land Reclamation

Ministry of Water Resources
and Irrigation

Ministry of Housing, Utilities
and Urban Communities

21 Agricultural by 2037
\c/'Vatf_tr it e By 2030, the percentage of safely used agricultu-
uctivity ral drains water reaches 49%, of ag. drainage water
and reaches 51% by 2037
« By 2030, system loss and unaccounted for water
Household will not exceed 20% of the total volume supplied
22 el e for domestic water use, and reaches 15% by 2037
tionalized
fonatize « By 2030, the average total water use per capita will fall
to 266 I/c/d, and further fall to 242 I/c/d by 2037
Increase of In- By 2030, the average fixed growth rate of water pro-
2.3 dustrial Water ductivity of industrial water is 6.5%, and reaches

Productivity 7% by 2037

this measure will only be possible following im-
proved coverage of domestic wastewater systems
through ongoing interventions such as the Rural
Sanitation Programme, equivalent programmes in
urban areas and measures under outcome 1.1.

Measures under this outcome are focussed on
managing water conveyance and distribution
as well as water use at field level demand, in-
cluding the promotion of strategic cropping
patterns and low water consuming crops and le-
gislation to ban the export of crops that require
high volumes of water,

The measure includes expanded the construction of
greenhouses which already started as part of the fast
action taken by the government recently in 2016.
Initially, it is envisaged that simple greenhouses
are be constructed, and that these will become in-
creasingly high-tech as the plan progresses, first in-
cluded automated fertigation, air conditioning and
ultimately water recycling and hydroponics.

Ministry of Trade and Industry

Regulatory measures should accompany the
technical measures under this outcome, such as
legislation to allow fish culture using fresh Nile
water when integrated with agriculture, charges
for operation and maintenance of water trans-
mission systems, and modification of the HAD
operating rules.
Outcome 2.2 - Household Water Use
Rationalized

To influence how households use the drinking
water they are supplied with, MoHUUC employs
a plethora of supplementary measures: awareness
campaigns, (staggered) pricing and metering; di-
rect intervention at big spenders; and campaigns
to promote use of better equipment (fittings and
seals) and water saving devices.

Investments are also needed with respect to
the upkeep, modification and possible ex-
pansion of supply systems to serve Egypt's
growing population.

Water Security for All
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However, part of this extra capacity will be
covered from reduced leakage and wastage of
treated drinking water.

Measures include leak detection and remedia-
tion; and curbing of usage of drinking water
for public green or private parks. MoHUUC is
responsible for this outcome.

Outcome 2.3 - Increase of Industrial Water
Productivity

MoTI will, in parallel to its efforts to enforce
better treatment of polluted return flows from
industries, work on programmes to enhance
the rational use of water in the industries.

This will include price incentives and awareness
campaigns; in-company treatment; use of closed cir-
cuits and a shift from water cooling to air cooling.

5.4 Objective 3 - Enhance Availability of
Freshwater Resources

The 3td objective deals with the amount of
freshwater which can be made available to the
country in a sustainable way.

Outcome 3.1 - Securing Share of Egypt in
the Nile Water?

Set against the challenges posed by climate
change and upstream developments, Egypt
strives to secure its current annual share of the
Nile water (55.50 BCM) or, if possible, enlarge its
share in the Nile flows. Continued engagement
in water diplomacy with the upstream riparian
states is the first step towards this outcome.

Being able to engage with these countries in a
constructive manner opens the way for looking
for win-win solutions. This allows dialogue on

Objective 3 - Enhance Availability of Freshwater Resources

n Targets and sub-Indices

Enhance
Availability
of Freshwater
Resources

+ By 2030, 3.97 BCM of freshwater resources are added to the water balance; (Additio-
nal: Deep GW, Desalination & Rainfall harvesting)

« By 2037 another 1.22 BCM of freshwater resources are added to the water balance;
(Deep GW, Desalination & Rainfall harvesting)

-m Targets and Indicators Responsible Coordinating Entity for Outcome

Securing Share
3.1 of Egyptin Nile

o Annual water flowing into
the HAD secured at of 55.50

Ministry of Water Resources and Irrigation and
both of Ministry of Foreign Affairs and Ministry
of International Cooperation

Ministry of Water Resources and Irrigation

Ministry of Housing, Utilities and Urban
Communities

Ministry of Water Resources and Irrigation

Water BCM
Enhanced « By 2030, annual average contri-
33 volume of bution of rainwater & flood har-
’ Rainwater vesting reaches 1.42 BCM, to be
Captured stabilized at 1.45 BCM by 2037
Increased vo-
. « By 2030, a total of 2.40 BCM of
lume of Desali- )
. desalinated water produced
33 nated Brackish .
annually, and raised to 3.14
Groundwater
BCM by 2037
and Seawater
Rationalized « By 2030, total extraction of deep
34 Abstracted groundwater reaches 4.25 BCM
’ Volume of per year, and to be stabilized at
Groundwater 4.70 by 2037

! at least equal to the current rate of 55.50 BCM per year

2 | Water Security for All



the operation of upstream reservoirs and on
other interventions in the flow of the river Nile;
with a view to secure Egypt's share. Measures un-
der this outcome include a portfolio of upstream
developments to enhance the inflow into Lake
Nasser, however implementation of these deve-
lopments depends on international diplomacy
efforts and it may take some time before these
interventions can be started.

Outcome 3.2 - Enhanced Volume of Rainwa-
ter Captured

There is some scope to capture a greater part of
the limited rainwater through rainwater harves-
ting, flood interception and recovery of shallow
rain-fed groundwater, largely along the Medi-
terranean coast, Red Sea coast and in Sinai.

The potential for doing so is likely to reduce
with climate change, but it is possible to bring
the proportion of rainwater captured up.

The Second National Water Resources Plan

MWRI is the main player in providing the re-
quisite infrastructure (such as retention dams
and reservoirs) and in regulating the reuse of
this rain-fed groundwater.

Outcome 3.3 - Increased Volume of Desali-
nated Brackish Groundwater and Seawater

Desalination of brackish groundwater or seawa-
ter is an alternative to bringing Nile Water Re-
sources to remote and coastal areas, especially,
the Red Sea coast.

In particular, the tourist facilities on the Red Sea
coast could rely on desalinated water, but the
same holds for some of the towns in that area,
and on the Mediterranean coast - MoHUUC will
require that developers invest in desalination
through its system of permitting.

MoT plays an important role in pursuing desa-
lination by the coastal resorts. It was agreed that

Water Security for All
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any additional water demand for the municipal
sector in the coastal areas shall be satisfied based
on desalination.

Outcome 3.4 - Rationalized, Abstracted Vo-
lume of Groundwater

Water continues to be drawn from the Nu-
bian Sandstone Aquifer.

This source of groundwater can be used as
long as withdrawals are within the safe yield.

MWRI will lead this development, and will
combine licensing withdrawals, with moni-
toring of the withdrawal, rehabilitation of
groundwater pumps, and with further re-
search into the recharge rate.

5.5 Objective 4 - Improve Enabling Environment for IWRM

This section discusses the outcomes and activ-
ities of the 4th objective which ‘put the house
in order’ for organising the implementation of
‘water security for all’ The outcomes enhance
the level of control over water availability, wa-
ter quality and enhanced management of water
use at national, regional and local levels. The
outcomes enable key actors in the present and
future management of water to assume their

role within an overall structure that ensures ad-
equate national oversight and coordination.

The following two Tables provide an overview of
the objective targets and outcomes to be provi-
ded towards establishing the ‘enabling environ-
ment’ required for the implementation of NWRP
2037. Following the Tables, the outcomes and the
associated implications, are briefly discussed.

Objective 4 - Improve Enabling Environment for IWNRM : Objective Overview

n Targets and sub-Indices

« By 2022, a dynamic structure for national strategic coordination of IWRM is in
place, supported by key processes for planning, monitoring and evaluation;

Improve enabling en-
vironment for IWRM,
planning and imple-
mentation

» By 2022, an updated NWRP Programme of Measures for 2023 — 2025 is made,
which reflects full coherence between national objectives, 5-year plans and
budgets; and priorities set at Governorate-level;

« By 2030, important legislation for water quality and water management re-
flects Egypt’s interpretation of IWRM principles (i.e. finite resource; decentra-
lized management, social inclusion and economic assessments)

Funded by the
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Objective 4 - Enabling Environment: Outcomes Overview

nm Targets and Indicators

« By 2022, NWRP is approved by charging implementing agencies with the responsi-
bility for specified outcomes.

« By 2022, water resources plans for the governorates are prepared, and each gover-
norate has a tentative water budget and a priority plan for NWRP-related invest-

ments, based on a consultative approach.
Mechanisms

e ST S « By 2023, the implementing agency’s five-year plans reflect own objectives, relevant

o e NWRP outcomes and priorities expressed at national and governorate levels.

4.1
at decentral and « By 2023, a baseline with respect to the goal, purpose, objectives and outcomes of
cenztlllaves NWRP is established, and the routine system for the monitoring & evaluation of
el the situation with respect to water resources is in operation. Periodic report (every
two or three years) on the state of water (until 2037) , gauged against NWRP goal,
purpose and objectives are published and publicly accessible.
« By 2022, a strategy with respect to disaster management and disaster risk reduction
is agreed; as well as developing and testing institutional capacities for this purpose.
Requlator « By 2023, a water balance and water quality assessment will inform all approvals and
u
9 y all decisions with respect to major investments.
framework
4.2 ised and
revisedan « By 2030, a comprehensive legal and regulatory framework reflects Egypt's NWRP prin-
updated S . . .
ciples s in place to enable decentral decision-making with respect to water management.
Public sup-
port for 'water ) . . . —
43 security for all « By 2025, all implementing partners have aligned their external communication to
uri
/ the communication strategy ‘water security for all)
generated
Enhanced Profes-
) . « By 2022, a strategy with respect to building IWRM capacities is prepared and
4.4 sional capacities
agreed;
for IWNRM

Outcome 4.1 - Mechanisms and Structures budgets of the implementing agencies reflect

for Coordination at Decentral and Central
Levels Strengthened

The firm hand that is required to enhance
Egypt’s control over its scarce water resources
needs to be established urgently. A Cabinet
decision is required to mandate a permanent
high-level council for oversight and strategic
coordination of NWRP.

A key exercise, to be undertaken in the short-
term, is to ensure that the work plans and

the outcome targets set by NWRP 2037. This
requires that the draft Five Year Plans of the
implementing agencies take into consideration
the priorities expressed at Governorate-level;
as well as to assess the effectiveness of the mea-
sures undertaken by them.

For practical reasons, coordination between en-
tities, especially for outcomes that involve more
implementing partners, needs to take place at
the lowest possible level; but procedures for
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such coordination needs to develop. MPED and
MWRI will help develop additional coordination
mechanisms for critical outcomes, ensuring that
the concerned implementing partners establi-
sh synergy between their respective measures.
MPED and MWRI will address this issue in the
period up to 2020.

Egypt, in applying its principles for IWRM, hope
to focus water resources decision- at the lowest
appropriate level. This is also known as the sub-
sidiarity-principle and it is a well-tested gover-
nance approach. Decisions are in principle taken
at the lowest level, but higher authorities may
temporarily step in if an issue or bottleneck is not
adequately addressed at the lower level. Subsidia-
rity allows the Government to issue new policies,
while hierarchically lower entities have a fair
degree of freedom in deciding how they would
apply that policy to their specific circumstance.
Only when the lower entity ignores the new poli-
cy or is unable to achieve it, will the Government
step in directly.

Egypt has in the past decade defined the out-
line of its decentralised system to govern water
resources.

This includes Governorates, as the entity
where available water resources are allocated
between sectors; the Integrated Water Mana-
gement District, which regulates water use
between sectors and a tiered organization that
represents the interest of water users at diffe-
rent levels:

= WUAs at mesqa (tertiary) level, who are fully
responsible for water distribution and cost re-
covery within their command area;

= BCWUAs, which play the same role at the le-
vel of the branch canals;

= District Water Boards (DWB), which are the
counterpart organization to the IWM-Dis-
tricts.

In recent years, the roll-out of the above model
has come to a standstill, while the formal manda-
ting of the new structure has been lagging behind
their establishment on the ground.

§ | Water Security for All




A decentralized structure is essential for
matching supply and demand; and for
addressing water quality concerns; especially
those emanating from point sources. MWRI
is to renew its efforts at establishing a new
institutional framework for water manage-
ment decisions; with a view to have the sys-
tem fully up-and-running by the end of the
present plan.

A higher degree of control over water availabi-
lity, water quality and water use strengthen the
capability to prepare for and swiftly respond to
emergency situations, including exceptional and
possibly prolonged drought, pollution incidents
and floods. This may be coordinated with the
existing Crisis Management Unit (CMU) under
the Information and Decision Support Center of
the Cabinet.

Outcome 4.2 - Regulatory Framework Re-
vised and Updated

A regulatory framework is needed to en-
sure that planning of individual investments,
whether by government or private entities,
takes into account how the investment affects
other water users in terms of water availability
and water quality.

This would be a further specification to the
already existing framework for environmental
and social due diligence. It follows then, that the
development of this procedure is the responsi-
bility of MoEnv. The required procedure must
ensure that new investments do not negatively
affect the water availability and water quality for
downstream water usage. This may require that
mitigation or compensation is included in the
planned investment.

In the short-term a strategy defining priori-
ties and methods for implementing IWRM
principles in the national legislation and re-
gulatory framework needs to be developed.
This defines a trajectory for the revision of
key legislation by the concerned implemen-
ting agencies and helps to ensure the consis-
tency between the various legislative deve-
lopments.

The Second National Water Resources Plan

Outcome 4.3 - Public Support and Aware-
ness of “Water Security for All” strengthe-
ned

‘Water security for all’ requires public accep-
tance of costly and sometimes controversial
measures. It also requires a culture of wise
water use to be embraced by all members
of the public. This ambition stands in stark
contrast to the present public negligence of
water resources. Neither excessive water use
nor pollution of the water resources by solid
waste are presently frowned upon by the ge-
neral public..

In the short-term a core message and inte-
grated communication strategy need to be
defined, and accepted by the implementing
agencies, so that within the next five-year
plan, each implementing partner disseminates
the same or a similar message on the urgency
for the measures it takes. The key audience in
the medium-term is the staff of the concerned
Ministries, so that decentral offices or specia-
lised services conform to a central message,
which includes information on the severity of
the problem (‘a forty percent decline in per
capita water availability by 2030’) and the so-
lution (‘strong measures to ensure water secu-
rity for all’).

All information should be presented in perio-
dical State of the Water Reports; and the re-
ports and underlying information should be
accessible for the public. Getting a commit-
ment from society to support water security
for all; and to accept the difficult measures as-
sociated with it, requires full openness about
the situation.

Outcome 4.4 - Enhanced Professional Capa-
cities for IWRM

To make sure that an enhanced level of wa-
ter management is applied to balance de-
mands and supplies, public servants in the
water sector need to acquire new capacities,
including ‘soft skills, such as coordination
and dealing with the public. While each im-
plementing agency has its own capacity buil-
ding programmes.

Water Security for All ‘ 2






Chapter 6

Implementation

® From National Plan to Implementation

® Impacts

® Cost estimates for investments of the second NWRP
® Funding Potentials and Alternatives

® Risks
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NWRP 2037 provides a
framework for facing grow-
ing pressures on water
availability and quality. It
does so by: (i) aligning wa-
ter management to the na-
tional vision of sustainable
and inclusive development
(i.e. the Government’s Sus-
tainable Development
Vision for 2030); (ii) pro-
viding a common goal for
all water sector agencies
(water security for all, with
a measurable index value
for 2037); and (iii) defining
clear objectives (improve
water quality, enhanced
management of water use,
developing water resourc-
es, and improve enabling
framework,). In addition,
NWRP 2037 suggests out-
comes and measures per
implementing partner.

This Section describes how
measures can be broughtto
implementation to achieve
suggested outcomes. The
first section outlines the
steps by which NWRP 2037
can be brought to bear on
the operational plans of the
implementing partners. In
support to the operational
planning, the subsequent
sections provide: (i) a per-
spective of what can be
achieved by full implemen-
tation; (ii) a discussion of
the likely costs and a basic
framework for identify-
ing measures that provide
most effect for the least
cost; and (iii) a discussion
of the main risks that could
affect implementation.

ﬂ ‘ Water Security for All

6.1 From National Plan to Implementation

Responsibility for implementing NWRP 2037’s activities, measures
and supplementary measures rests and remains with the implemen-
ting partners. A lesson learned from the previous NWRP is that the
plan and its coordination mechanisms did not provide sufficient
guidance to the decision-making by the implementing partners.

NWRP 2037 intends to provide stronger guidance than NWRP
2017 was able to do. This is primarily done by the establishment
and activation of coordination mechanisms at both National and
Governorate-levels.

However, it is by no means the intention that decisions are made
for, or on behalf of, the implementing partners. Rather, while there
is need for a stronger hand in terms of overall coordination, the im-
plementing partners themselves remain primarily responsible for
establishing a realistic match between outcome, targets, measures
and resources.

For the period 2018-2020, the financial allocations by the imple-
menting agencies will be dictated to a large extent by the fast-track
measures listed by the Ministerial Committee established by Prime
Ministerial Decree 1193 of April 2016. NWRP 2037 recommends
fast-tracking the activities under its first objective (better enabling
environment) as well so that by 2020 the implementing agencies
are able to reflect NWRP 2037 ambitions in their FYP 2020-2025.

Preparations for the 2020-2025 FYP is to be supported by an exer-
cise further elaborating the programme of measures per outcome.
Each outcome sets a quantified target; and individual measures can
be assessed on their contribution to this target through indicators
(Annex 2). However, it is for the entities responsible for each outco-
me to refine the measures and indicators, as well as the timeframe
for implementation.

6.2 Impacts

Full and successful implementation of NWRP 2037 will alter the
water balance and will impact the water allocation to, especially,
the agricultural sector.

The water balance indicators below reflect the overall changes to
the water balance. Compared to BaU strategy the higher net supply
in 2037 brought about by NWRP 2037, results in concomitant in-
creases in net consumptive use, net outflow and reuse. The overall
efficiency of the system does not change significantly, as the present
overall system efficiency is close to its ceiling.
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Overall water balances up to 2037 for the Strategy NWRP 2037 - Most Probable Scenario

Net Consumptive Use Net outflow (drainage Net System
Year (including evaporation) to sea and sump) Efficiency
(BCM) (BCM) (%)
2017 59.60 47.29 12.31 20.65 79.35
2020* 60.70 48.97 11.73 21.26 80.68
2030* 63.57 53.02 10.55 22.11 83.40
2037* 64.79 55.17 9.62 2234 85.15

* All future projections pertain to the Strategy NWRP 2037 — Most Probable Scenario
Source: Water balance studies

The next table uses sector indicators to shows first
that water scarcity — expressed in total freshwater
resources per year per head of the population - is
only narrowly higher than expected by the bu-
siness-as-usual strategy; and still remains in the
range of absolute scarcity.

The table also shows that, compared to the
business-as-usual strategy presented earlier,
substantial changes will occur in the alloca-

tions and usage by the sectors. Despite the
autonomous effect of a rapidly growing po-
pulation, from 95 million in 2017 to a pro-
bable 147million in 2037 (50% increase), the
allocations to domestic and industrial sec-
tors will grow at a more modest rate; reflec-
ting that the sectors are able to enhance their
water use efficiencies and at the same time
ensure that allocations continue to cover the
actual use.

Sector Indicators for all water balances up to 2037 for the Strategy NWRP 2037 - Most Pro-

bable Scenario

Sectorial indicator “ 2017 2020* m 2037*

Population Million capita 94.8 101.79 128.09 147.1
Available freshwater resources BCM/year 59.60 60.70 63.57 64.79
Available per capita (freshwater) m3/capita/year 629 596 496 440
Allocation for domestic water supply BCM/year 10.70 11.25 12.45 13.00
Per capita allocation I/c/d 309 302 266 242
Per capita consumption** I/c/d 77.9 76.6 69.8 67.8
Allocation for industries BCM/year 5.40 5.50 6.90 7.30
Industrial water consumption** BCM/year 1.41 1.46 2.19 241
Allocation for agriculture*** BCM/year 61.65 62.71 63.76 64.23
Allocation per feddan m3/year 6752 6532 6015 5735
Agricultural water consumption** BCM/year 40.69 42.13 45.00 46.52
Consumption per feddan m3/fed/year 4457 4389 4245 4154

* All future projections pertain to the Strategy NWRP 2037 — Most Probable Scenario

Source: Water balance studies

Per capita consumption of domestic water, industrial water consumption and agricultural water consumption are estimated.
Net agricultural allocation equals available resources minus net outflow minus net consumption by domestic & industrial users
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As a consequence of the small increase in supply
and the restrained growth of allocations to the
domestic and industrial sectors; the total allo-
cation to the agricultural sector can actually in-
crease from 61.65 in 2017 to 64.23 BCM in 2037.
NWRP 2037 expects that this growth in alloca-
tion will allow the agricultural sector to expand
its area. The total agricultural area is expected to
increase in the ‘with-NWRP’ strategy to 11.20
million feddan, as opposed to 9.80 million feddan
under BaU strategy in 2037. As a consequence,
the allocation per feddan will be reduced; which
translates into a reduced consumption per fed-
dan as well. While allocating more water to the
agricultural sector, the farmers will continue to
face a situation of water scarcity.

ASME predicts that without fundamental
changes to the farming system, the above would
allow farmers to realize a 2.0% annual growth of
their sector to the economy. ASME can, howe-
ver, not reflect fundamental adaptation mea-
sures in the agricultural sector very well. Such
fundamental innovations could include closed
systems (e.g. hydroponics), extensive use of
greenhouses and integration of agriculture and
aquaculture.

Innovation in the agricultural sector - brought
about inter alia by strict volumetric supply, in-
vestment support facilities and dedicated re-
search and dissemination efforts - is expected
to result in a sustained agricultural growth of
4.5% per annum in 2030, and this can be fur-
ther raised to 6% by 2037. This is expected to
be reflected in a continued trend towards high
value crops. Even without factoring in innova-
tion in agriculture,

ASME foresees a drop in cereal self-sufficien-
cy, accompanied by a relative shift from rice
to wheat cultivation. The existing food gap is
likely to widen, but the ratio of exports to im-
ports is expected to marginally improve. As a
consequence, the import of virtual water will -
through the import of food - increase, but not
as drastcally as foreseen in BaU strategy.

Water Security for All

6.3 Costs and Cost-Effectiveness

Analysis

The programme table in Annex (1), lists the
actions likely to be undertaken by the im-
plementing partners for achieving targeted
outcomes with respect to water quality, en-
hanced management of water use, and water
availability.

Taken together, these measures (and supple-
mentary measures) are estimated to amount
to an investment value of approximately BLE
533 over the period 2017-2030, with an addi-
tional amount to be spent on enabling envi-
ronment activities and total recurrent costs of
BLE 150 (i.e. total of BLE 683). For the period
2017-2037 this investment value rises to BLE
724 plus enabling environment activities and
total recurrent costs of BLE 204 (i.e. total of
BLE 928).

The distribution of these investments over the
four NWRP 2037 Objectives and among the va-
rious partner Ministries is presented in the fol-
lowing figure:
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Summary for estimated costs of the investment plan of
the second National Water Resources Plan 2037 (BLE)

Improve Enabling
Environment,
150.138

Improve Water
Quality, 238.339
Enhance Availability of
Freshwater Resources,
42.550

Rationalize Water
Use, 251.981

Estimated Investments till 2030: (Total BLE 683)

Other Expenid-
tures (all), 150.111
MWRI, 207.789

MoLD,
38.968

MoTl &
MoEnv

58.417 MoHUUC,

191.240

MoT,
8.000

28.475

Distribution of estimated investments till 2030 (BLE)

Improve Enabling
Environment,
204.178

Improve Water
Quality, 318.263
Enhance Availability of
Freshwater Resources,
71.203

Rationalize Water
Use, 334.658

Estimated Investments till 2037: (Total BLE 928)

Other Expenid-
tures (all), 204.152
MWRI, 276.985

MolLD,
59.951

MoTl &

MoENv

89.872 MoHUUC,
239.510

MoT,
12.000 MALR,
45.825

Distribution of estimated investments till 2037 (BLE)
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NWRP Estimated Investments for Measures of Different Ministries for the period 2017-2037

120000

100000

w 80000
s
£ 60000
=

40000

20000

o —an ___ mll .=
MWRI MoHUUC MALR MoT MoTI & MoEnv MoLD Other Expenditures

W 2020-2017 21,252 69,320 5,075 2,000 13,481 8,993 33,752
| 2025-2020 87,010 63,090 10,600 2,500 22,468 14,988 56,624
I 2030-2025 99,526 58,830 12,800 3,500 22,468 14,988 59,736

2037-2030 69,196 48,270 17,350 4,000 31,455 20,983 54,040

These estimates are ‘ballpark’ figures and
they provide a rough indication of the invest-
ments and recurrent costs to be made. When
expressed as an annual expenditure - consi-
dering both investment and recurrent costs -
the average annual expenditure is estimated at
BLE 49.50 till 2037, equivalent to approxima-
tely 0.7% of the projected GDP for 2017.

NWRP 2037 is a framework that provides di-
rection and coordination to the national effort
to provide water security for society, economy
and environment. It does not have its own
budget allocation.

Rather it is predicated on the assumption that
the budgets of implementing agencies adequate
reflect the urgency of enhanced water security.
Operational planning, and therefore also bud-
geting and disbursement, are the responsibility
of the implementing agencies.

NWRP 2037 aspires that by 2020, when Egypt
re-starts a cyclic five-year planning cycle, the
implementing agencies have operational acti-
vity plans and budgets that support the achie-
vement of well-defined tangible outcomes with
respect to water availability, water quality and
enhanced management of water use.

The cost of a measure comprises two elements:
(i) the (one-time) investment, and (ii) the re-
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current annual expenditure associated with it.
The investment is a one-off cost, which does
not need to be repeated until the economic life
time of the investment ends.

The recurrent cost is an annual expenditure,
repeated every year over the life-time of the
investment. Taken together, investment and
recurrent cost form the life cycle cost. Net
Present Values (NPV) for different alterna-
tives are estimated in order to compare the
economic performances of alternative ap-
proaches.

6.4
tives

Funding Potentials and Alterna-

Infrastructure projects constitute major parts
of the investment plan for NWRP 2037. Pro-
jects usually include; physical infrastructure
projects such as roads, power stations, utility
networks, irrigation systems, and drinking wa-
ter and waste water treatment plants.

Traditionally, state budgets play the key role
in financing various infrastructure projects.
Some serious questions are raised when consi-
dering the investments required to implement
all NWRP 2037 measures over the upcoming
20 years.

This is mainly due to aggravated economic
pressures on state budgets created by costs of



subsidies and social safety networks, such as
education and health services, as well as the
recent devaluation of Egyptian Pound against
foreign currencies.

This critical situation necessitates employing
other funding mechanism and alternatives to
enable the implementation of NWRP 2037
projects and activities which requires its im-
plementors to:

= stimulate and enhance participation of the
private sector in the construction and ope-
ration of infrastructure and public utilities
projects. Law 67 / 2010 was ratified to re-
gulate this process on BOT (Build, Operate
and Transfer) basis. A special PPP (Pu-
blic-Private-Partnership) Unit was establi-
shed and activated within the Ministry of
Finance for this purpose;

» Maximize international partnerships, parti-
cipation and contribution to infrastructure
projects via bi-lateral or multi-lateral agree-
ments. This is to help in satisfying increa-
sing demands of foreign currencies required
for infrastructure projects;

» Rationalize investment costs by investiga-
ting potentials for low cost technologies,
especially the adoption of simple, low cost
technologies for rural areas. Encouraging
scientific research is a vital factor in this
respect to develop a demand driven natio-
nal know-how that is fully adopted to local
conditions;

» Make an inclusive inventory of all unu-
tilized/not needed fixed assets of the go-
vernmental implementing agencies and to
be prepared to sell or rent them off when
required to finance infrastructure pro-
jects. MWRI already started the process
of establishing a dedicated economic/ in-
vesting entity to efficiently utilize all exis-
ting assets;

= Recover self-financing/cost recovery for
investments/capital costs of infrastructure

The Second National Water Resources Plan

projects from beneficiaries. This alternative
is of increasing importance for irrigation
improvement and modernization projects
due to the high costs and big benefits gained
at later stages.

Irrigation and Drainage Law 12/1984 sti-
pulated that in cases where the govern-
ment initiated projects to improve irriga-
tion and drainage infrastructure systems,
farmers need to pay for the costs. The on-
going update of this law, which is still un-
der discussions, shall give more emphasis
to this issue;

» Recover of operational/maintenance costs of
infrastructure services rendered to beneficia-
ries, especially those who are directly benefit-
ting from these services. Consumer or client
organizations would undertake this assign-
ment if being delegated by relevant authorities.

6.5 Risks

Implementation of NWRP 2037; the achie-
vement of its outcomes, objectives and pur-
pose; and its contribution to Egypt’s overall
development goal may be hampered by one or
more of several risks among which a number
of common examples are identified in this pa-
ragraph.

In anticipation of a full-fledged risk analysis,
it would also be commendable to set aside a
‘Contingency Allocation’ of 35% of the full
costs, or some 310 BLE in total for the period
2017-2037.

Risk 1:

Low Acceptance of the Common Goal
NWRP 2037 addresses an enormous challenge
to society, economy and environment. The
issue of water scarcity, and its impacts, goes
beyond the mandate of a single Ministry. If
the present situation - in which one ministry
is more strongly inclined to address the issue
than other ministries - continues, than the
progress across the plan will be very uneven;
and some measures will be ineffective.

Water Security for All
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Risk 2:

Inadequate Financial Resources

NWRP 2037 comes with a price tag. This is lo-
gical, as a higher degree of control over scarce
water resources requires an effort. The effort
eventually pays-off, as the value of water for
the economy would increase as well. However,
before that happens substantial investments
need to be made. And with each investment,
there will also be a concomitant need to cover
the costs of operation and maintenance.

Assuming that the commitment to the im-
plementation of NWRP 2037 remains strong
throughout (i.e. risk 1 does not materialise),
external economic and geopolitical develop-
ments may affect the Government’s capacity to
finance all measures implied by NWRP 2037.

NWRP 2037 promotes prioritisation of those
measures that provide the highest effectiveness
for the least combined cost of investment and
recurrent activities.

If a shortfall in investment funding would oc-
cur, this would largely have the effect of de-
laying the achievement of the plan. If, however,
recurrent costs cannot be met (or are not met),
this would render investment less effective.

For example: a well-built wastewater treatment
plant will not downstream water quality if the
cost of running it is not met. This makes recur-
rent cost recovery a high priority, especially in
a situation of limited resources.

There are also risks associated with unreliable
estimates for financial investments stemming
from a wide variety of sources, but the most li-
kely to occur are those from inflation, FOREX
adjustments, and other changes in local prices
for materials and labour. The common strategy
to deal with this is to verify and regularly up-
date these sheets.

Risk 3:

Unforeseen Environmental and Social Impacts
No strategic environmental and social assess-
ment for NWRP 2037 has been done, as doing
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so is not a standard procedure under the cur-
rent regulations in Egypt. Environmental im-
pact assessments would only take place at the
planning stage of individual measures; and
then only for physical investments.

Although the Environmental Impact Assess-
ment procedure addresses social concerns
(such as displacement) these would only be
undertaken for infrastructure. The costs of mi-
tigation of social and environmental impacts
are, however, not explicitly factored into the
estimated investment costs.

In addition to social and environmental im-
pacts of physical investments; supplementa-
ry measures, such as removal of illegal sett-
lements from the banks of canals (in order
to improve water management), do affect
livelihoods of people and - depending on
the situation and the legal dimensions — may
require a compensation and/or resettlement

package.

The above indicates that there are gaps in the
due diligence process for social and environ-
mental impacts: costs are as yet not foreseen,
and safeguards are applied neither on the sup-
plementary measures nor on the activities to
establish a new enabling environment.

Risk 4:

Weak Public Awareness and Support

The ambitions of NWRP 2037 require that
tough choices are made. For example, drinking
water use is proposed to be reduced; and doing
so may be wrongly construed as an infringe-
ment on the individual Egyptian’s entitlement
to drinking water.

Lack of public awareness on the urgency
and necessity of measures, and on the un-
derlying principles of inclusive develop-
ment and sustainability would make the
implementation of NWRP 2037 vulnerable
to public opposition.

A number of measures directly depend on the
willingness of the public to contribute to the
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measures. This holds especially true for all ef-
forts with respect to promoting rational use of
water at household, farm and enterprise levels.
Stricter allocation of predetermined volumes
will stimulate the water users to innovate the
way they use the limited resource; but the same
strictness may provoke opposition.

NWRP 2037 prioritises development of a com-
munication strategy across all implementing
agencies. The core message would include an
explanation of the challenge (growing water
scarcity) and of the way forward (water secu-
rity for all).

Risk 5:

Continued Rapid Population Growth
NWRP 2017 high scenario for population
growth expected a population of 86.9 mil-
lion by 2017. In 2017 the population already
exceeded 90 million. For NWRP 2037, new
projections (optimistic, most probable, and
pessimistic) are made, reflecting the current
demographic trend.

NWRP 2037 outcomes will be strongly affected
by a higher than expected population growth.
Population policies may help manage this risk,
but these fall outside the scope of the present,
and in fact any, water resources plan.

Risk 6:

Unanticipated Upstream Developments
Developments in the upstream Nile riparian states
may affect Egypt’s share of the Nile waters more
strongly than presently assumed and agreed.

Diplomacy and bilateral cooperation are di-
rected at initiating development activities that
provide win-win outcomes: both supporting
the local development in the upstream country,
as well as contributing to ensure, and possibly
enhance, Egypt’s share from the Nile waters.

Risk 7:
Unforeseen Stronger Effects of Climate
Change
NWRP 2037 has included effects of climate
change in its analysis of the water balance.
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These are, by necessity, average effects, whe-
reas the reality may be that, for example, in-
tflow into Lake Nasser will be affected by a se-
ries of extremely dry years.

The actual weather patterns will deviate from
the expected average foreseen by climate
change studies, and the climate change models
themselves may underestimate the actual cli-
mate change taking place.

The end result would be that overall available
water resources may reduce further, while
agricultural productivity and water use are af-
fected by higher temperatures.

NWRP 2037 is based on the assumption
that Egypt can address the effects of climate
change by a combination of coping and adap-
tation.

If, however, climate change intensifies faster
or more than foreseen, Egypt may be obliged
to consider fundamental changes in its ove-
rall pattern of water use. NWRP 2037 does not
consider such a fundamental transformation
of water management.

Risk 8:

Occurrence of Large-Scale Calamities

In addition to calamities caused by weather
extremes, such as the floods along the Nile
in early 2016, other calamities may disrupt
the implementation of NWRP 2037, and may
cause the Government to divert resources from
NWRP 2037 priorities to relief and rehabilita-
tion works.

Within NWRP 2037, actions are included to
enhance disaster preparedness. Specific activi-
ties will have to be defined and allocated to the
concerned implementing partners.

The disaster preparedness strategy would
address both preventive measures as well as
disaster management, if a calamity actually
occurs.
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Risk 9:

Failure toInclude Innovation and Research
Outcomes

Both the analysis underpinning NWRP 2037,
as well as the suggested measures reflect to-
day’s thinking and understanding.

Tapping into pure and adaptive research helps
develop and improve policies, approaches and
measures to achieve NWRP 2037 targets, while
technological innovation is essential in order
to find measures that can achieve the same ef-
fect at less cost.
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Annex 1. NWRP 2037 Logical Framework

EGYPT’s Second National Water Resources Plan (2017-2037)

1 Improve
Water Quality

13

Reduced Agricultural
Pollution Loads Released
into the Water System

14
Increased Quantity of
Good Quality Drainage
Water Suitable for
Different Usages

(Eh

Control and Rationing trade
& production of agricultural
chemicals (fertilizers &
pesticides)

132

Reduce and Eliminate fish
farming in Water ways

141

Improve Drain’s Water
Quality

WATER SECURITY FOR ALL by 2037

Rationalize
Water Use

p

21
Increase of Agricultural
Water Productivity

22

Household Water Use
Rationalized

23

Increased Industrial
Water Productivity

211

Raise water conveyance &
distribution efficicency for
the irrigation & Agricultural
purposes

212

Raise Water Use Efficicency of
the Irrigation & Agriculture

2.21

Raise Water Conveyance and
Distribution Efficiency in the
Drinking Water Sector

222

Raise Water Use Efficiency in
the Drinking Water Sector

23]

Raise Water Use Efficiency in
the Industrial Sector

Enhance Availability
of Freshwater
Resources

)
[N

Outcome Targets

Enhanced Volume of
Rainwater Captured

gs]

Increased Volume of
Desalinated Brackish
Groundwater & Seawater

34

Rationalized Abstracted
Volume of Groundwater

Measures Indicators

321

Expand rainfal harvesting and
flashflood protection projects
especially at coastal regions

331

Expand desalination projects
for brackish groundwater &
sea water in remote & coastal
regions using renewable
energy

341

Activate effective monitoring
& control systems to optimize
pumping of safe groundwater
abstractions (to avoid over
pumpig)

Improve Enabling
Environment for
IWRM

43

Public Support &
Awareness for "Water
Security for All" Generated

44

Enhanced Professional
Capacities for IWRM

431

Developing resources to
finance water resources
projects

432

Raise awareness to rationalize
water use and protection of
water quality

441

Raise institutional & professional
capacity for personnel

working in integrated water
management disciplines

442

Improve & coordinate
effective scientific research in
the field of integrated water
management

National Water
Security Index

Objective
Targets
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Annex 2 : Programme of Measures

Results / A
Objetives Outcomes Proposed Measures Targets for Outcomes & Indicators for Measures
« By 2030, 100% of all households are served by a wastewater collection system or network
« By 2030, 80% of all households are served by wastewater treatment plants; and this service
reaches 90% by 2037
« By 2030, Percentage of solid wastes disposed into water system is 20% of the current situation; &
by 2037, no solid wastes are disposed into the water system.
Igeducetfi T Increase percentage cove- 1-1-1-1  Percentage of families connected with basic sanitation services in Rural areas
omestic -1- itati ;
Pollution rage of sanitation services 1-1-1-2  Percentage of families connected with basic sanitation services in Urban areas
1-1 Loads 1-1-2-1  Total volume of annualy treated sanitary waste water
Released
into the Raise efficiency of sewage 1-1-2-2  Percentage of primary treated sewage water
Water 1-1-2 'treatment g Leling, i 1-1-2-3  Percentage of secondary treated sewage water
System integrated approach for
saintary services) 1-1-2-4  Percentage of tertiary treated sewage water
1-1-2-5 Total percentage of treated sewage water in a safe way
Develop and initiate an 1-1-3-1  Percentage of collected solid wastes being safely disposed (w.r.t. current situation)
3 efficient solid waste mana-
- gement system (to avoid 1-1-3-2 Percentage of recycled solid wastes according to environmental regulations (w.r.t.
disposal in water ways) current situation)
« By 2030, 80% of all industrial wastewater undergoes treatment before release, and reaches
100% treatment of these wastes by 2037
« By 2030, organic loads in industrial wastewater disposed into the Nile are reduced by 80%,
and fully removed 100% by 2037
S
= - By 2030, organic loads in industrial wastewater disposed into the Lakes are reduced by 80%,
: and further reduced to 95% by 2037
g - By 2030, organic loads in industrial wastewater disposed into coastal environment are re-
o Reduced duced by 60%, and further reduced to 85% by 2037
educe
[« Industrial Improve & raise operational
[TT] i i i -
= selllifien 1-2-1 ca?paglty oft(eatlng brecy 1-2-1-1  Percentage of treated volume of industrial waste water
< . Loads cling industrial waste water
; E Released within industrial units
[T1] Ir\}f/c;:ge Support, organize, and help  1-2-2-1  No. of corrected actions for industrial waste water relative to registered violations
> S 22 industries for safe disposal
ystem  1-2- i ithi i Percentage of factories where waste water networks disposing into water ways are
and dealing with industrial 55 5
E waste water redirected to the public sewage networks (or other collecting facility for treatment)
E 1-2-341 Number of Industrial units connected to the instantenuous monitoring network of
—_ Activate and raise effi- industrial water quality of the Nile
= 1.9.3 ciency of industrial waste
water quality monitoring 1-2-3-2 Number of intantenuous monitoring stations of Nile Water quality
networks
1233 Percentage of industrial units discaharging directly or indirectly to the lakes
connected to the instantenuous monitoring network fof industrial water quality
« By 2030, percentage use of agro-chemicals (relative to total usage) from the agricultural sec-
tor is reduced to 75%, and further reduced to 70% by 2037
Reduced
Agri- « By 2030; 75% of samples taken from freshwater bodies (Nile & canals) should meet the
cultural thresholds indicated by the law. This percentage should reach 85% by 2037 (according to
Pollution same regulations)
B ontrol and Rationing trade  1-3-1- ate of using organic & biofertilizers and biopesticides
U= RLIC’ade Control and R de 1-3-1-1 Rateof &biofertil db d
\elease 1341 & production of agricultural
"\‘I:/O the -3 chemicals (fertilizers & 1312 Percentage of area using organic and natural agricultural practices relative to
Sysat';er:\ pesticides) total area
1-3-2 gﬁ%i?;%ﬂ;?:@iﬁm 1-3-2-1 Percentageofareaoffishcagesinwaterwaysrelativetotheircurrentarea
Increased
Quantity . . )
of Good +By 2030, 80% of the drainage surface water sub-systems downstream sampling locations report
Quality at least medium quality as measured by WQI and it will be the same until 2037
1-4  Drainage
Water Sui-
table for -
Different = 1-4-1 I(r)‘r;z:ic;;e Drain's Water 1-4-1-1  Volume of polluted drains’ water being improved
Usages
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Agencies

| Actual | Target | Actual |

% 28% 42% 75%

100% 100%
% 91% 97% 98% 100% 100%
BCM/yr 4.30 53 6.50 7.20 8.20
% 18% 16% 13% 1% 10% MoHUUC
% 79% 74% 73% 72% 70%
% 3% 10% 14% 17% 20%
% 69% 77% 84% 92% 100%
% 20% 30% 45% 60% 80%
MoLD + MoEnv
% 25% 40% 50% 60% 75%

% 15% 25% 55% 80% 90%
MoEnv + MoTl
No. 20 128 250 400 500
% 20% 45% 70% 100%
No. 9 24 60 83 100
No. 1 16 16 16 16 MoEnv
% 5% 15% 40% 60% 100%

% 16% 18% 20% 25% 30%

MALR
% 2.6% 3.4% 4.7% 6.5% 8.5%
% 100% 70% 30% 0% 0% MWRI
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Annex 2 : Programme of Measures (Continued)

Objetives| Results/Outcomes
Raise water
| ¢ conveyance and
:cre.asel °| 2-141 distribution  ef-
2-1 Wgrlcl; t:ra ficiency for the
.z?ter OCUCy irrigation & Agri-
iy cultural purposes
Raise Water Use
212 Efficiency of the
ﬁ Irrigation & Agri-
culture
>
oc
-
<;f.
Ll
N
-l
<C
2
o
=
<<
o
a Household
— 2-2 Water Use Ra- Raise Water
tionalized Conveyance and
Distribution Ef-
22H ficiency in the
Drinking Water
Sector
Raise Water Use Effi-
2-2-2 ciency in the Drinking
Water Sector
Increased In-
2-3 dustrial Water
Productivity Raise Water Use
2-3-1 Efficiency in the In-

dustrial Sector
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Targets for Outcomes & Indicators for Measures

- By 2030, the average growth rate of local agricultural production reaches
4.5%, and achieves 6% By 2037

- By 2030, the percentage of safely used agricultural drainage water reaches
49%, and reaches 51% by 2037

2-1-1-1 Efficiency of Water conveyance and distribution in Irrigation

networks
2-1-1-2 Percentage of improved mesqgas with single point lifting
2-1-1-3 Percentage of Inv.estrnen.ts spent to rai.se. efﬁciency of water
conveyance and distribution systems of irrigation & agriculture
2-1-2-1 Efficiency of field irrigation water use for agriculture
2-1-2-2 Annual volume of water allocated to the agricultural sector
21-23 Percentage irrigated area uses improved and modernized irriga-

tion methods

« By 2030, system loss and unaccounted for water will not exceed 20% of the
total volume supplied for domestic water use, and reduces 15% by 2037

- By 2030, the overall average water use per capita will fall to less than 266
I/c/d, and further fall to 242 I/c/d by 2037 (includes small industries)

Efficiency of water conveyance and distribution in the drinking

Z2 water sctor
22122 Percentage of Investments spent to raise efficiency of water
conveyance in the drinking water sector
Percentage of families connected to basic potable water ser-
2-2-1-3 .
vices (average Rural & Urban)
2221 Per capita actual average usage/share of drinking water (domes-

tic, commercial and mosques)

- By 2030, the average growth rate of water productivity of industrial water is
6.5%, and reaches 7% by 2037

2=5=1=1)

Volume of water allocated for the Industrial sector

2-3-1-2 Percentageofindustrialwaterbeingrecycledwithinindustrialunits
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Cocerned

Target Target Target Agencies
| Actual | Target | Actual | Target | Actual | Target |

% 63%
% 15%
% 95%
% 55%

BCM/yr 61.65
% 16.5%

65%

20%

100%

56%

62.71

67%

25%

100%

58%

71%

32%

100%

60%

63.76

75%

0% MWRI
100%

63% MALR
64.23 MWRI

36.0% MALR+MRWI

% 68%

% 100%

% 97%
I/c/d 255

100%

99%

250

100%

100%

235

100%

100%

215

100%

MoHUUC

100%

190
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Annex 2 : Programme of Measures (Continued)
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Results / Outcomes

Securing Share
of Egypt in the
Nile Water

Enhanced
Volume  of
Rainwater
Captured

Increased Vo-
lume of Desali-
nated Brackish
Groundwater
and Seawater

Rationalized
Abstracted
Volume of
Groundwater

3-1-1

3-2-1

33-1)

3-4-1

Continue and Support Coope-
ration with Nile Basin countries

Expand rainfal harvesting and
flashflood protection projects
especially at coastal regions

Expand desalination projects
for brackish groundwater & sea
water in remote and coastal re-
gions using renewable energy

Activate effective monitoring
and control systems to opti-
mize pumping of safe ground-
water abstractions (to avoid
over pumping)

Targets for Outcomes & Indicators for Measures

« Annual water flowing to HAD secured at 55.5 BCM

Investments values in dual cooperation projects with Nile

Salald Basin countries (confidence building and integration)
Investments values in updating studies for reducing

3-1-1-2 . . . . .
water losses and cooperation with Nile Basin countries

3-1-1-3 All other Investments and trade with Nile Basin coun-

tries (rather than upper Nile projects)

+ By 2037 : annual average contribution of rainwater & flood harves-
ting reaches 1.42 BCM, and to be stabilized at 1.45 BCM per year
by 2037

Capacity of ground reservoirs accomnodating har-

ST vested rainfall and flash floods

Percentage of investments spent to implement obs-
3-2-1-2 truction dams, ground reservoirs, and flash flood pro-
tection works

+By 2037 : raised to 2.40 BCM of desalinated water produced annual-
ly, and to be stabilized at 3.14 BCM per year by 2037

3-3-1-1 Capacity of desalination plants belonging to MoHUUC

3-3-1-2 Capacity of desalination plants belonging to MoT

Percentage of Investments spent in new Desalination

3-3-1-3 .
plants in all governorates

« By 2030, total extraction of deep groundwater reaches 4.25 BCM
per year, and to be stabilized at 4.70 by 2037

Number of wells having effective monitoring and pum-

S ping control system (relative to total number)
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Baseyear | 2020 |
! ! T Cocerned Agencies
2017

| Actual | Target | Actual

50 75 100 150

mil. m3 30

MWRI
% 0% 100% 100% 100% 100%
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Annex 2 : Programme of Measures (Continued)

Results /
Outcomes

Mecha-
nisms and
Structures
for Coordi-
nation at
Decenered
and Cen-
tral Levels
Strengthe-
ned

Regulatory
Framework
4-2 Revised
and  Up-
dated

Public
Support
and awar-
eness for
‘Water Se-
curity for
All" Gene-
rated
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Enhanced
Professio-

4-4  nal Capa-
cities  for
IWRM
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4-1-1

4-2-1

422

432

4-4-1

Coordination between monitoring
and early warning networks to
effectively prevent violations and
pollution in water bodies according
to Law-48

Define procedures & guidlines for bot-
tom-up planning and management of
water resources (taking into account
water scarcity & climate change)

Prepare and authorize water re-
lated emergency plans to face
different water crises in different
sectors and governorates

Revise rules related to re-use of treated
waste water according to level of treat-
ment to maximize benefits from sui-
table water for different usages

Introduce law to enable recovery of
O&M costs from beneficiary com-
panies making use of transported
water to their locations

Developing resources to finance
water resources projects

Raise awareness to rationalize wa-
ter use and protection of water
quality

Raise institutional & professional
capacity for personnel working in
integrated water management dis-
ciplines

Improve and coordinate effective
scientific research in the field of in-
tegrated water management

Targets for Outcomes & Indicators for Measures

« By 2022, NWRP is approved by charging implementing agencies with the
responsibility for specified outcomes.

- By 2022, water resources plans for the governorates are prepared and each
governorate has a tentative water budget and a priority plan for NWRP-re-
lated investments, based on a consultative approach

« By 2023, the implementing agency'’s five-year plans reflect own objectives, re-
levant NWRP outcomes & priorities expressed at national & governorate-level

« By 2023, a baseline with respect to the goal, purpose, objectives & outcomes
of NWRP is established, & the routine system for the monitoring & evalua-
tion of the situation with respect to water resources is in operation. Periodic
report (every 2 or 3 years) on the state of water (until 2037), gauged against
NWRP goal, purpose & objectives are published and publicly accessible.

« By 2022, a strategy with respect to disaster management & disaster risk reduction
is agreed; as well as developing & testing institutional capacities for this purpose

Number of monitoring networks being connected and coordi-

AT1T 1 ated between different agencies

Percentage of coverage of regular water quality sampling from
4-1-1-2 T

drinking water treatment plants

Number of governerates updating thier water resources plans
4-1-2-1 taking into account scarcity development and climate change

impacts

No. of issued and approved/updated water related emergency
4-1-3-1 . A

plans for different ministries
4-1-32 No. of issued and approved/updated water related emergency

plans for different governerates

- By 2023, a water balance and water quality assessment will inform all ap-
provals and all decisions with respect to major investments

« By 2030, a comprehensive legal and regulatory framework reflects Egypt’s
NWRP principles is in place to enable decentral decision-making with res-
pect to water management

4-2-1-1 Authorization of a modified Re-Use water code

Percentage of O&M cost recovery collected from beneficiary

4-2-2-1 . .
agencies relative to the target

« By 2025, all implementing partners have aligned their external communica-
tion to the communication strategy "water security for all"

Percentage of budget allocated in the National investment plan

4-3-1-1 )
for water resources projects

No. of Awareness campaigns for the agro-society to spread
knowledge about crops using less water and tolerant to salts as well
as high production as well as reduce usage of agro-chemicals and
protection of water ways

4-3-2-1

No. of Awareness campaigns for the public rationalize household
water usage and industrial water use, as well as promote low
cost-modern technologies for water savings

4322

« By 2022, a strategy with respect to building IWRM capacities is prepared &agreed

Prepared comprehensive program defining roles of stakeholders

4-4-1-1 involved in IWRM and describe responsibilities and provide training
material
Percentage of institutions implemented training on IWRM for

4-4-1-2 their personned and activated role of water management units
relative to targets

4-4-2-1 No. of utilized scientific research projects contributing to en-

hance integrated water resources management
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Cocerned
Agencies

No 0 1 3 3 3 MoEnv
% 95% 100% 100% 100% 100% MoHP
No. 0 27 27 27 27

MWRI
No.
No. 0 27 27 27 27

Y/N Y % % MWRI
% 100% 100% 100% MWRI + MoF-+
Perlimant

Y/N Y
MWRI (RCTWS)
% 50% 75% 100%
No. 226 300 462 750 1100 MWRI (NWRC)

Water Security for All | 57



Annexes

Annex 3 : References

Abul-Naga, A.M., Egypt: Sustainable Agricultural Development Strategy
Towards 2030, CIHEAM Analytical Notes No. 53, December 2009.

Andreu, J,, Solera, A., Paredes-Arquiola, J., Haro-Monteagudo, D. & van Lanen
H., Drought: Research and Science-Policy Interfacing, CRC Press, Taylor &
Francis Group, 2014.

APP, Arab Republic of Egypt, Ministry of Water Resources and Irrigation,
Report on the APP Workshop on Intermediate Reuse, Advisory Panel Project,
NWRC, Cairo, 2005.

Arab Republic of Egypt, Advisory Panel Project on Water Management,
Facing Water Scarcity. A call for integrated policies, Policy Note, December
2008.

Arab Republic of Egypt, Egypt Vision 2030, 2016 - Summary of the
Sustainable Development Strategy 2030, Cairo, 2016.

Arab Republic of Egypt, Government of Egypt (Presidential Infrastructure
Champion Initiative)) COMESA, NEPAD, VICMED, Navigational route
between Lake Victoria and Mediterranean Sea, promotional folder, 2014.

Arab Republic of Egypt, Ministry of Housing, Utilities, and Urban
Development, Water Scarcity Position Paper, Cairo, March 2007

Arab Republic of Egypt, Ministry of Housing, Utilities, and Urban
Development, Holding Company for Water and Wastewater, Egypt’s
National Rural Sanitation Strategy, draft outline, May 2016.

Arab Republic of Egypt, Ministry of State for Environmental Affairs, The
National Environmental Action Plan of Egypt 2002 / 17, incomplete draft
disclosed on website, Cairo, 2002.

Arab Republic of Egypt, Ministry of Water Resources and Irrigation, Water for
the Future, National Water Resources Plan 2017 (NWRP 2017), Cairo, January
2005.

Arab Republic of Egypt, Ministry of Water Resources and Irrigation, National
Water Resources Unit, Long-term Capacity Development Strategy, NWRP-CP
Technical Report No. 38 (final draft), February 2013.

Arab Republic of Egypt, Ministry of Water Resources and Irrigation, NWRP,
Supporting integrated water resources planning beyond 2013, Technical
Report 72, March 2013.

Arab Republic of Egypt, Ministry of Water Resources and Irrigation, Drainage
water status in the Nile Delta, Year book 199514/2013 - 96/, Technical
reports, Cairo.

Arab Republic of Egypt, Ministry of Water Resources and Irrigation, Okda
and Tellin Pilot Project Environmental Management Plan Okda/Tellin Pilot
Area, Enhanced Water Resources Management Project, Cairo, 2016.

Asian Development Bank, Asian Water Development Outlook 2013,
Measuring water security in Asia and the Pacific, Mandaluyong City, 2013.

Brown & Matlock, A Review of Water Scarcity Indices and Methodologies,
White Paper #106, University of Arkansas, The Sustainability Consortium,
2011.

DRI & SC-DLO, Reuse of drainage water in the Nile delta: monitoring,
modelling and analysis. Final report of the Reuse of drainage water project
(1984 - 1995). DRI, MWRI, Egypt and Staring Centrum-DLO, Wageningen, The
Netherlands, 1995.

El-Deen, S, M.A. & Harmsen, J., Field guide to water quality assessment
and monitoring in Middle-Eastern and Northern-Africa Countries, Advisory
Panel Project, Alterra Wageningen, 2016.

El-Sayed, A., Effect of the River Nile Flow Regime on the Drainage Water
Quantity and Quality in the Nile Delta, Monitoring Tailor-made Il International
Workshop, 25-28 September 2000, Nunspeet, The Netherlands.

Food and Agricultural Organization of the United Nations (FAO), Irrigation
Water Management, Training manual no. 3, Rome, 1986.

Ganzori, A & Roest, K., Reuse of drainage water: Solution or problem? WQMU
Project Report 24, Ministry of Water Resources and Irrigation, 2005.

Global Water Partnership (GWP), Proceedings from the GWP workshop:
Assessing water security with appropriate indicators, Stockholm, 2013.

5_8 ‘ Water Security for All

Heijden, PG.M.van der, Roest, K., Farrag, F,, EIWageih H. &Sadek, S., Integrated
Agri-Aquaculture with brackish waters in Egypt. Alterra Wageningen UR
Report 2526, 2014.

Kampragou, E., Assimacopoulos, E.D., De Stefano, L., Andreu, J., Musolino,
D., Wolters, W, van Lanen, H.AJ., Rego, F, Seidl, I, Towards policy
recommendations for future drought risk reduction, 2015.

Lanen, H.AJ. van, Tallaksen, L.M., Assimacopoulos, D., Stahl, K., Wolters, W.,
Andreu, J., Seneviratne, S.I., De Stefano, L., Seidl, I, Castro Rego, F., Massarutto
A., & Garnier, E., Fostering Drought Research and Science-Policy Interfacing:
Achievements of the DROUGHT, R&SPI project, 2015.

Lautze, J. & Mathrithilake, H., Water security: Old concepts, new package,
what value?, Discussion Paper 1250, GWF, IWMI, Sri Lanka, 2012.

Ludwig, F. & Vellinga, P, Impacts of climate change on water resource
management in Egypt and The Netherlands, Earth Systems Science and
Climate Change Group, Wageningen University and Research Centre, April
2008.

Molle, F, E. Rap, D.E. Al-Agha, A. Ismail, W. Abou El Hassan, and M. Freeg
et al,, Irrigation Improvement Projects in the Nile Delta, Water and salt
management in the Nile Delta: Report No. 4, IWMI, WMRI, and ACIAR, 2015.

Practical Concepts Incorporated (PCl), Guidelines for teaching logical
framework concepts, lecture notes, Washington, ca 1970.

Turton A.R., Water Scarcity and Social Adaptive Capacity: Towards an
Understanding of the Social Dynamics of Water Demand Management in
Developing Countries. MEWREW Occasional Paper No. 9. School of Oriental
and African Studies (SOAS), 1999.

United Nations, The Dublin Statement on Water and Sustainable
Development, International Conference on Water and the Environment,
1992.

The United Nations Educational. Scientific and Cultural Organization
(UNESCO) & Ministry of Water Resources and Irrigation, Climate Change Risk
Management in Egypt — Proposed Climate Change Adaptation Strategy for
the Ministry of Water Resources & Irrigation in Egypt, January 2013. http:/
www.eeaa.gov.eg/portals/0/eeaaReports/CCRMP/7.%20CC%20Water%20
Strategy/CC%20Final%20Submitted%208-March%20201320%AdptStrtgy.
pdf

Katharina Waha, Linda Krummenauer, Sophie Adams, Valentin Aich, Florent
Baarsch, Dim Coumou, Marianela Fader, Holger Hoff, Guy Jobbins, Rachel
Marcus, Matthias Mengel, llona M. Otto, Mahe Perrette, Marcia Rocha,
Alexander Robinson, 2017. Climate change impacts in the Middle East
and Northern Africa (MENA) region and their implications for vulnerable
population groups. Reg Environ Change, DOI 10.1007/s101132-1144-017-.
Springer-Verlag Berlin Heidelberg 2017.

White, C., Understanding water scarcity: Definitions and measurements,
Water security, May 2012; posted May 7, 2012, Australian National University,
Australia.

Wolters, W., Andreu, W.J., Assimacopoulos, D., Puma, F, Dias, S., Seidl I. & van
Lanen, H.A.J., European experience with Science-Policy Interfacing to cope
with drought, 2015.

Wolters, W. and K. Roest, Agricultural development in the Egyptian Nile
Delta: the need for innovation, Alterra-WUR, 2011.

Wolters, W., Smit, R., Nour EI-Din, M., Ahmed, E.S., Froebrich, J. & Ritzema, H.,
Issues and Challenges in Spatial and Temporal Water Allocation in the Nile
Delta, Sustainability 2016, 8(4), 383, 2016.



