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Paraechinus aethiopicus 21 MY
Rhinopoma microphylium e
Rhinopoma hardwickii P M
Pipistrelius bodenheimeri AP NaYOY
Psammomys obesus [1Th DA
Acomys russatus 0T P
Canis aureus m
Vulpes vulpes nyn e

Meles meles
Herpestes ichneumon
Hyaena hyaena

Felis silvestris

Felis chaus

Caracal caracal
Panthera pardus
Procavia capensis
Capra nubiana

Gazella gazella gazella
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Tno np D 12N 12k
Crustaceae »10W
Isopoda prbmy N0
Turcolana detecta man npp + +
Microparasellus enot-samar +
Amphipoda WNT0D N0
Bogidiella copia + +
Habraeobogidiela bromleyana + +
Metacrangonyx ortali + +
Copepoda DR0Y np ol
Schizopera dimentmani + +
Gastropoda mmmn
Pseudoamnicula solitaria + + + + +
Hydrobiidae sp. (1o X9 1y 1) V) +
Ostheichthiyes on 11
Aphanius richardsoni n7nn o IR -) + + +
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C. Recommendations

1) The present document is intended for use
by the Statutory Planning Authorities, the
Regionat Councils and the Government
Depariments responsible for infrastructures.
The maps included in the report identify
areas prone to the occurrence of sinkholes
and subsidence. The Engineering Team of
the Interministerial Committee on sinkholes
evaluated existing and future planning and
building in the region. A summary of the
team’s intermediate report as written [
attached as an appendix to this document.

2) Each body thatis responsible for any aspect
of engineering infrastructures and facilities
{the regional councils, PWD, the Electric
Corporation, etc.) should carefully study the
areas demarcated as prone to substrate
tailure. Since map resolution is not sufficient
for detailed site planning, the following
measures should be undertaken:

o

<,

Systematic identification of buildings,
stretches of road, agricultural uses, and
other infrastructures that the maps show
to be in land failure — prone areas,
together with an assessment of the
urgency of the risk.

?,

« Assessment of whether damage could
be prevented and preparations to
reinforce or replace the infrastructures
that are at immediate risk.

< Examination of alternatives, and ways for
vacating those sites where damage
cannot be prevented or where prevention
is technically or financially unfeasible.

& Determination of the means, technical
and/or financial, by which either the
prevention or its alternatives can be put
into practice.

Xii

3) The Geological Survey of Israel will monito
changes in the physical infrastructure, anc
will routinely update the maps of sinkhole
risk and associated subsidence. The
Geological Survey and an engineerin
expert will also be consulted for the detaile:
planning, in order to define the risk a
accurately as possible on a local scale.

4) A new regional master plan will be prepare
for the western shores of the Dead Sea
revising previous plans. A new plannin:
approach will be adopted, taking int
account the dynamic changes in th
substrate expected over the next 20 years
extending to 40 years from now.

Formulating the planning concept require
examining alternatives, which includ
directing future development to risk-fre:
regions (the “white regions”) as shown O
the physical infrastructure maps. Planning
should also include recommendations fo
developing infrastructures that will enabl
public access to the Sea at safe locations

5) Following the updated regional master plan,
the Ministry of Tourism and the regional
councils will reexamine and update the
existing master plan for lakeside tourism.

6) The Government will draft a conceptual plar
that envisages the continued activity of the
Dead Sea's mineral industries after the yeai
of 2030 (when the Dead Sea Works’
concession expires).

7) The professional and statutory bodies that
deal with the regional water resources (the




industrial plants and tourist centers are far
from the shore, beyond the zone of latter-
day shore retreat.

<+ Nevertheless, the decline of water level
causes shorelines to retreat g considerable
distance from the tourist facilities and from
former beach access routes. Risk-free
shoreline access is one of the issues that
need imminent attention if safe beach
recreation is to be maintained.,

% Land use plans at all levels were prepared
before the dynamic changes of the shore
belt had been recognized and investigated.
Consequently, some of the future
development areas overlap areas of land
faiiure and sinkhole risk. |

2
g

Potential areas of development which are
free of the limitations stemming from the
anticipated development of sinkholes have
been identified between the regions prone
to the emergence of sinkholes and the cliff
Escarpment.

In conclusion: understanding the implica-
tions and consequences of the existing
situation provides a basis for rethinking,
and for outlining principles and directives
regarding the future development of the
shores of the Dead Sea. These will enable
uninterrupted development and the reali-
zation of the region’s potential.
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This policy document presents and dis-
cusses maps of the future physical infra-
structure, including:

& The location of the likely future shorelines
in space and in time.

o Subsidence and regions prone to the
emergence of sinkholes, categorizedinto
active sinkhole sites, areas in which there
is a potential for sinkholes, areas in which
the possibility of sinkholes can not be
ruled out, and areas in which sinkholes
are not expected to develop.

& Exposure of mud flats, steep slopes, and
regions prone to landslides and
mudslides.

¢ Accelerated undercutting and deepening
of the creeks, which threaten to damage
roads, bridges and other infrastructures.

¢ Undermining the stability of natural water
pools such as Einot-Zukim, Kaneh, and
Samar, and damage to these unique
sites.

o Loss of underground water storage
capacity, which diminishes the onetime
reserve of the aquifers that drain into the
Dead Sea from all directions, as a result
of the decline in the water level. This ioss
is expected to be relatively small, not
exceeding few tens of millions of cubic
meters per year, far less than claims
made in the past, mainly by Jordanian
experts, of a loss of hundreds of millions
of cubic meters annually.

Irreversible damage to the shore
habitat and to unique species

The ecology of the lakeside oases is of both
local and universal value. They serve as
important rest stops along birds' migration
routes, and as a source of water and food
for the birds and larger mammals of the
Judean Desert. Dropping lake levels cause

changes in the shore habitat, creating rapid-
flow gullies which may breach pool
embankmenis. Also, the local groundwater
table may be lowered and salinities may
rise. The overall effects may include a
reduction in biodiversity, changes in
migration patterns, and damage to unique
local ecosystems.

4) Economic implications of the defaull

,
...
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option

The financial value of the default option can
be quantified by means of a “Restoration
Costs”, which is a balance between the cost
of damages to agriculture and to the roac
networks against the benefits accruing 1
the Dead Sea Works by increase of the sal
concentration in the North Basin.

The Dead Sea mineral industries in Israe
and in Jordan draw economic benefit fron
the past changes, and may anticipate
further benefits in the coming decades
Increased water salinity increases the
efficiency of salt extraction. After subtracting
the production costs resuiting from the
decline in the water level, the profit gained
from increased salinity amounts to an
additional 100,000 tons of potash produced
per year (this for the lsraeli Dead Sea
industries only). With raw potash selling at
about 12 Euro per ton, this represents about
1.2 million Euro, or about 6.8 million Israeli
Shekels (NIS) per year. The capitalized
value of the annual income supplement is
about 78 million NIS over 20 years and 107
million NIS over 50 years.

The following table presents data on the
Restoration Costs and the costs of direct
damages that stem from changes in the
water level:




approaches this level. In this respect it should
also be noted that at a lake level above -402-
-400 the South Basin will be reflooded. It should
however be recalled that much of the Southern
Basin is currently occupied by the Dead Sea
Works' and Arab Potash Co.'s evaporation
ponds and therefore the rising water will be
impeded by the dams surrounding these
ponds, while possibly endangering them.
Moreover, even if the target level will be set at
today’s -418 m level, turning the present trend
of decline and refilling to this level will take at
least another 30-40 years.

Therefore, the “default option” and its
ensuing realities are valid and relevant to
any foreseeable planning horizon (30-40
years, and possibly even more). At the
same time, trend-turning steps should of
course also be examined, in order to
formulate a long term integrative and
sustainable national policy.

The ongoing decline in the water level and the
deterioration of infrastructure along the shores
have generated a climate of uncertainty
concerning the continuation of the current
phenomena, future trends, the risks generated,
and accompanying economic costs. The
present document dispels much of this
uncertainty and presents a multidisciplinary
perspective and a well-grounded forecast of
the future of the Sea and its shores. This
forecast constitutes a basis for formulating a
policy of management and development that
meets the changing conditions, and can enable
ongoing activity and development of the
region’s potential.

Structure of the Document
The document has three divisions:

< Policy directives for the future of the Dead
~ Sea, including alternative land use planning
adapted to changing regional conditions.
This part summarizes the main findings of
the study, their significance and recommen-
dations.

Vi

% The main body of the document, which
consists of a nine-chapter survey of the
region’s settlements, the physical substrate
and water body, ecology and environment,
land use, and an economic analysis.

< Appendices: data, and complementary
analyses.
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