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transmissions and broadcasts. Materials from foreign-language
sources are translated; those from English-language sources
are transcribed or reprinted, with the original phrasing and
other characteristics retained.

: Headlines, editorial reports, and material enclosed in brackets
[] are supplied by JPRS. Processing indicators such as [Text]
or [Excerpt] in the first line of each item, or following the
last line of a brief, indicate how the original information was
processed. Where no processing indicator is given, the infor-
mation was summarized or extracted.

Unfamiliar names rendered phonetically or transliterated are
enclosed in parentheses. Words or names preceded by a ques-
tion mark and enclosed in parentheses were not clear in the
original but have been supplied as appropriate in context.
Other unattributed parenthetical notes within the body of an
item originate with the source. Times within items are as
given by source.

The contents of this publication in no way represent the poli-
cies, views or attitudes of the U.S. Government.

For further information on report content
call (703) 351-3165.
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ISRAEL

WATER SOURCES, THEIR USES IN JUDEA, SAMARTA

Jerusalem YEHUDAH VESHOMRON: PERAQIM BEGIOGRAPHIYA YISHUVIT. [Judea and
Samaria Studies in Settlement Geography] in Hebrew 1977 pp 34-38

/[Brticle by Yohanan Boneh, hydrologist and lecturer in geography department
at University of Tel Aviv, and Uri Baida, Israel Water Planning Authoritz7

[Text/ Introduction

The physical structure of Judea and Samarim ~~ mountainous arch (dolomi-
tic chalk) which takes up most of the territory in the center; the low
Jordan VYalley in the east; and the hills of Samaria and the higher lowland
in the west, determines in fact the character of the water sources, on the
one hand, and the location of settlements in the region, on the other.

B Like Mt Hermon, about which it is said "all of its best is at its base" so is

this region of the country, where the water sources are found at the feet of
- the mountains. Some of the runoff water, which is called the "repeating re-

- £i11," which penetrates the soil and reaches the aquifers of the subter-
ranean water, finds its way back to the surface of the ground by way of
various springs which flow from the foot of Mt Gilboa and the Beit-Shean
Valley in the north, along the Jordan Valley and the coast of the Dead Sea
‘in the east, to Rosh Ha'ayn and Nahal Hataninim (Crocodile River) in the west.

Most if not all of this water is used for irrigation, either dirsctly from
the springs themselves, or by means of drilling to drew it from the sources.

Mmost of the water sources found in the area of Judea and Samaria serve to
wvater the lands of the Jordan valley, and a lesser amount is used in the
irrigated fields which are at the feet of the hills and the higher lowland
in the western part of the region.

These water sources are available primarily at the Foot of the hilly areas,
but most of the people live on the top or slopes of the mountains. Because
of the transition batween the mountains and the dessrt, in general most of
the large settlements have been located at the threshhold of the desert of
Judea and Semaria, while the smell and intermediate sized villages have
developed in the center of the mountainous area and to the west.! The water
sources on the top of the mountains are limited, aend include primarily
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wells which fill up with winter runoff water, local springs having a rela-
tively small flow, and isolated drillings intended to supplement the minimal
housshold consumption of drinking water for urban settlements, when other
sources are insufficient for that purpose. With the rise in the standard

of living and the growth in size of the population, there has been ‘an
increased demand for larger quantities of water for household use. As a
result, the principal development of water sources in recent years hes been
directed to the creation or expansion of projects for supplying household
water for the area's residents. In irrigation projects, tha principal
emphasis has been placsd on increasing afficiency, and not necessarily on
quantity.

This paper will be a survay of the water sources in the region, including
a quantitative estimate and methods of exploitation.

HYDROLOGY
precipitation

The average annual amount of precipitation in the region of Jjudea and
Samaria for the years between 1931 and 1960 varied betwesn 700 millimeters
in the high mountains (the area of Ramallah) to 100 millimeters#in the
area of the Dead Sea. In general, the amount of rain declines from the
mountain tops to the margins, and the differences are particularly sharp
east of the water shed.

In addition to the decline in the amount of rain from west to east, the
amount of rain also declines from north to south, and varies between

300 millimeters per year in the region of Bardala in the northern Jordan
Valley to 100 millimeters along the coast of the Dead Sea. The changes

in the amount of rain depend upon the location of the region, the elevation
above sealevel, and the orientation. The slopes of the mountains facing the
wind which brings the rain receive a larger amount of rain than the slopes
which are protected from the wind.

The distribution of precipitation in the region is as follows: In tha
mountains of Seamaria and the mountains of Judea -- an average of 600
millimeters; in the mountains ofBéit E1 and the vicinity of Bayt-Jala and
Betar -- about 700 millimeters; on the western slopes of tha mountain bloc,
the quantity of rain varies between 500-600 millimeters per year; on the
other hand, ths quantity of rain on the eastern slope gradually declines
from 450 millimeters to 150 millimeters per year in the area of Jericha.

Snow which sometimes falls occurs primerily in the hills of Jerusalem,
on ths high mt Hebron, and the height of gsthel, but is not significant
in terms of the amount of water in them, compared to the general precipitation.

upper Runoff

All of the streams in Judea and Samaria drain into one of the two drainage
basina -- the Mediterranean or the Jordan vallay (Figure 1). In the drainage
area to the west of the watershed are included the basins of the following
streams: the Kishon, the Haders, the Alexander, the Yarkon, the Shoreq,
Lachish, Shagma, and Bashor, in an area of 3,000 square kilometers.
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The greatest drainage basin is the Yarkon, which drains the region of
Judea and Samaria from the mountains of Bethel to the environs of Shechem
(Nablus). The flowing waters of the western drainage area, from the Kishon
in the north to the Bashor in the south, come from the region of Judsa and
Samaria to Israeli territory.

Because of the porous nature of most of the exposed areas above the basins,
the upper runoff {e quite small, and for the most part it dees not exceed
one or two percent of the total precipitation in the msrea, except for those
places which are covered with chalky seoil or chalk, where the upper runoff
is greater.

Flow data from these basins in the area of Judea and Samaria do not exist.

According to various estimates, the upper runoff is sstimated to be 20-25
. million cubic meters on a multi-year average. Some of this upper runoff is
already exploited today in water projects, on the basin slope in Israel,
or is included in development plans for additional water sources.

To the east of the watershed, the streams empty into the Jordan River or

= the Dead Sea. These streams constitute five primary drainage bagipge, in
an area of about 2,500 square kilometers, according to ths following
distribution:

, 1. The northern streams of Samaria having a collection basin .of 310 square
’ kilometers. The principal streams are: Malih and Abu Sidra.

2. The basin of the Farah, with an area of 330 square kilometers.

3. The southern streams of Samaria having a collection basin of 620 square
kilometers. The principal streams are: Akhmar, Mallaha, Awja, and Nu'eima.

4. The Kelt having a collection basin of 180 kilometers.

5. the rnorthern streame of tha Judeen desert, including the 0g, Qumran,
pidron, 'Dar ja, and Hazezon, with an area of 1,100 square kilometers.

Flow data does not exist at all for most of the principal streams which
empty into the Joroan yalley, or there is very little data (such as for
the Tarah or Kelt (Qilt).

Throughout the year, there is a strong flow in the par'o, the source of
which is in the par'o springs and pidan springs, and the meska springs;
periodically, there also appear in it strong high flows. Even during

the period of the mandate, attempts were made to measure the flow of floods
in the stream. Later, the Jordanians set up a measuring station on the par'e.
Measurements made in the years 1944-1947, as well as in 1964/65, by the
Jordanians indicated @ rangse of flood flows from absolute zero up to 4.5
million cubic meters, with an estimated annual average of 2.5 million cubic
meters.
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The upper runoff appears in steams in the region of Jericho, wespecially in

the form of short lived flood flows during the winter months. The flows in the
Kelt (Qilt) have been measured for about 30 years -- during the mandate

and afterwards -- by the Jordanians. But this data is scanty and inexact,

and some of it is available only in Amman. The components of the flow

in the galat are the high currents which occur after the strong rains in

the hills of Jerusalem and the excess of the flow of Fin fawver, beyond

the carrying capacity of the canal.

e do not possess data on the high flows of the Nu'eima and the Awja, but
in rainy years, flood flows have been created in them.

With the help of this scanty data, there was reconstructed at the [srael
Water planning Authority the high flows of some of the streams in eastern
Samaria and the Nahal Qalat, in a generasl area of 600 square kilometers.

The computation of the flow, which was based on the proportions of the

rain runoff in the Kelt, the Farah, the Akhmar, the Malih, and Abu-Sidra,
gave a figure of 15 million cubic meters per year, as a multi-year average.
Rbout 12 million cubic meters of this quéntity flowed in the Kelt' (Qilt)
and the Farah.2 '

For the streams of the Judean wilderness, it is possible to get only a
gross estimate, based on the percentage of the upper runoff computed from
the Nahal Arugot, which is similar in its character ta the other streams.
On the basis of these estimates, a figure for the average upper runoff
was obtained, and is about 5 to 10 million cubic meters per ysar for all
of the streams of the Judesn wilderness (beyond the "Green Line"),

In light of these estimates, the total annual runoff for all of the drainage
basins in Judea and Sameria is estimated to bs 40 to S50 million cubic maters.

Subtsrranean Waters

The mountaincus range which covers the anticlineal structurss of Judea and
Samaria constitutea the region of the natural recurring waters of a number
of subterransan water basins, which are the largest and most important

of western Israsel.

The rains which run off on the exposed rock of the mountain Filter down

to various formations, which constitute the various kinds of aquafers, and
in which the water flows, as subterranean water, to the north, south, east,
and west.
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Aquifers

The ridge of rock which is exposed in the mountainous bloc of Judea and
Samaria is lower Cretaceous to socens, and is built principally of limestone,
dolomite, and marl. In certain places one can distinguish layere of sandstone,
conglomerate, and clay.

In the internal valleys there appear alluvial and other deposits which are
neocene to pleistocene. The Jordan valley, which is located to the east

of the mountainous bloc, is built of land and lake deposits which are
neocene-pleistocens.

The range of various formations is divided into an alternating series of
aqoifers and end aquicludes, as follous:

(at the base) ~- a emall aquiclude formation -- lower Cretaceous.
A lower cenozoic aquifer -- Judean group.

A "middle cenozoic" aquiclude ar aquitard -- Judean group.

An upper cenozoic aquifer -- Judean group.

A filtering aquiclude -- mt Scopus group.

An seocens aquifer -- Avdat group.

Local aquifers and aquicludes of neocene-pleistocens age.

The lower cenozoic aquifers include the formations of "Kefira," "Givat ve'arim,"
"shoreq,” and "Qishon?" which constitute the principal aquifer on the ridge

and eastern margins of the mountains. On the ridge of the mountain, the lowar
cenozoic aquifers are supported by the aquiclurje of the "Ketana" formation.

on the edges, the aquifer is generally locked in beneath of the mquiclude

(or aguitard) of the formations of "Motza Marl" and "Beit Meir."

The upper cenozoic aquifer includes the formationa of "Aminadav,". "Kfar Shaul,"
(or "Ein Yeraq'am"), "yeradim," and "Ba'ana." On the mountsin ridge the
aquifers are supported, where they are located, bensath the subterranean

water table, on marl or formations of "Beit Meir." On the edges of the
mountainous bloc, the aquifer is locked in beneath the filtering aquiclude.

Eocene layers vary in their aquiferic character in verious places throughout
Judea and Samaria. In general, the socene aquifer is supported on the filtering
aquiclude, which is built of aquiferic limestone layers alternating with

closed marl layers.

The neocene-pleistocene aquifers are essentially carse asquifers, and their
principal importance is in the Beit-Shean valley, the Farah. yalley, and the
South Jordan valley, in the area of Awja and Jericho. (A ceolegical cross-
section of aquifers is found in Figure 2).
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Collection B&sins

The regional hydrology of the subterranean watsrs in the mountainous region
of Judea and Semarie is absolutely determined by the geological structure
and the stratigraphic column. In the Jordan valley, the hydrographic
character (upper) also has an important influence.

The anticlineal geological axes of Judea and Samaria determine in the
mountainous region the principal subterranean watershed, which seperates
the eastern and western flow of the subterranean waters. The secendary
axes and fault lines divide the region into secondary hydrological besins.

The western subterranean basins in the areas of the West Bank are:
Western drainage:

Yarkon ~Taninim basin (Judea group).

Hebron-Bser Sheva basin (Judea group).

Sinclineal basin of Shechem-Janin-Gilboa (Avdat eocene group).
Revia-Gilboa-Ta'anakh basin (Judea group).

tEastern drainage:

gardela basin (Judaa + Tiberias group).

Malih-E1l Buqei'a basin (Judea group + Avdat group)
Farah basin (Judea group + Tiberias-pDead Sea).
Patsal-Auja basin (Judea group).
Ramallah-Jsrusalem basin (Judea group).

Judean Wilderness basin {Judea group).

To the east of the mountain ridge stretches; from north to south, the pleisto-
cene-neocene® basin of the_Jordan yalley, into which empties all of the water
in the eastern drainage. 3 p detail of the location of basins is in figure 3.

Ground Water Potential ' ' 2

A computation of the water potential in the aquifers of the West Bank can

be obtained by a hydrolagical calculation, i.e. the recurring quantity of
water is equal to the total rainfall on exposed arsas, minus the upper

runoff, evaporation, evapotranspiration, and differences in ground moisture.
This computation can also be done by hydrolegical methods related to ths

flow of springs and hydraulic constants of the aquifers; or by classical
hydrological water balance, in which the recurring water quantity is cal-
culated from pumping data and the change in water lsvsel, taking into account
measured constants of the aquifer. A summary of the subterransan water w
potential in the various basins is found in Table 1. Estimates of the
recurring quantity in millions of cubic meters per year were made by differing
methods for different basins, in accordance with the date available in each
basin.

- ¢
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Table 1: Collection Basins of Subterransean Qlater and fstimates of Their
Water potential (In millions of Cubic meters per Year)

Basin Aquifer Exposed Area Natural present
Rescurring Exploitation
Amount (pbrilling-

Spring Flow)

1. Yarkon~Taninim Judea group °T 1,300 350-370 380-400
Upper cenozoic+
lower cenozoic

2. Hebron~Beer Sheva Judea group 300 16.6-21 20-21
Upper cenozoics
lowsr cenozoic

3+ Nablus .~Jenin- Eocens Avdat group 500 80-95 92-114
Gilboa sineclins Judea group
4. Revia-Gilboa-Ta'anakh Upper cenozoic+ - 40-50 35
losier cenozaic
S. Bardala Judea grbup+ 90 3-6 9-11
neocens
6. wadi Malih-~ ~~Judea groups+ 66 2-3 2
Bugei'a . Avdat group
: Judea group
7. wadi Farah Nsocene+pleistocene 145 9-15 9-10
8. patsal and Auwja Judea group 610 24-40 12.5-15

Lower cenozoics
Upper cenozoic

9. Jerusalem - 610 50-70 25

10. Judean yilderness Judea group 590 35-40 6.2-6.7
Upper cenozoic-
lowar cenozoic

USE OF WATER IN JUDEA AND SAMARIA
Water Sources Available for gxploitation

Water serving the population of touns and villages in Judea and Samaria comes
from three principal sources: springs, wells, and cisterns. In the whole
region there are about 300 springs. most of the springs are small and spread
out (villages are generally located around major flows), and ars exploited

as local water sources for drinking water and irrigation. These small springs
drain local aquifers of limited importance.

In addition to the small springs, ‘there are in Judea and Samaria about 60
large springs, for which the average annual supply of each one is more than
50,000 cubic meters. In terms of the subterranean basine which feed them, most

, of them belong to the sastern mountain basin; a minority belong to the
western mountain basin (see Figure 1).

T
FOR OFFICIAL USE ONLY

APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000100090026-3



APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000100090026-3

FOR OFFICIAL USE ONLY

The large springs serve mostly for irrigation, and are concentreted in three
areas in the Jordan valley (Jericho, Farah, and Bardela). The remaining ones
constitute the principal source for household water, through urban water
companies.

The average annual supply of all of the fresh water springs in Judea and
camaria is about 50-60 million cubic metars. The flow of the brackish
springs, which are not exploited, is about 40-50 million cubic meters per
year.

in addition to the springs, there are today about 350 wells end drillings
supplying water, and their output varies between a few cubic meters per
tour to more than 250 cubic meters per hour (in isolated cases esven more
than 1,000 cubic meters per hour), according to the nature of the aquifer
which the drilling taps.

Like‘apringa, the water from drilling is used primarily for agriculture,
especially in the regions of Qalgiliya and Tul-Qarm, Jenin-Qabatiyah, and
in the Jordan valley. 4

Ssince the installation of water gauges for drillings is only in the early
stages of implementation, there are no precise data on the quantity of
water pumped in the region, but it is estimated to be 40 million cubic
meters per year.

In Judea and Samaria, the upper runoff waters which dreins into the many cisterns
found in svery settlement are also exploited. This water primarily serves
household needs and livestock, but are also used as an eid in irrigation

in small agriculture, located nearby.

projecta for catching the runoff waters and using it, on a large scals, such
as is found in Israel, are almost non-existent. The few projects include

the solomon pools in Wadi Artas, which also collect flood waters in addition

= to spring water, and a number of small local dems which have been pressrved
from sarlier periods. The reason for this is the high degree of permeability
of the ground in the mountain region (except for limestone areas), the small
amount of deposits to the east of the watershed, the relatively small drainage
areas, and as a result the relative rarity of floods. In addition, there are
also geo-enginesring problems of locating such reservoirs.

As noted above, because of the lack of data, there is no possibility for
determining the strength of currents, although early estimates of the amount
of upper runoff, made on the basis of similar areas in 1sraeel, indicate
something on the order of 25 million cubic meters per year in the western
basin and about 20 million cubic meters per year in the eastern basin, on

a multiyear average.

8
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Water Supply syétema and Their maintenance

Today, there are moro than 680,000 persons living in Judea and Samaria, with
about 175,000 of them in cities, and the rest' of them -- about 75 parcent --
in 400 villages. This indicates the rural character of the region. most of
the population is concentrated along the mountainous bloc. The primary cities
are located along the ridgs, or near it, from north to sauth., They are:
Hebron, Bethlehem, Ramallah, (Nablus), and Jenin. ' On the western

slopes are the settlements of Qalqilyah end Tul-Xarm, with Jericho in the
Jordan yallsy.

General exploitation of the water resources in Judea and Samarie is still !
undeveloped, and encompasses the use of only part of the available water.

Just 30 years ago, most of the residents existed primarily on cistern

water or poor springs, which supplied people and animals with drinking

water, and only the leftover was used for irrigating limited areas. Today,

there are dozsns of water companies supplying housshold water in cities

and large settlements. But the level of services in the region (such as

wn.ter, electricity, and sewage) is still low, and sven though in large

Gities are large segment of the population enjoys urban services, thers

are no such services in most of the villages of the area.

Organized irrigation systems exist only in three areas: in the Qalqilyah-
Tul-Karm area; in the Dothan yalley (Jenin-Qabtiyah); and in the Jordan
valley -- between Bardala in the north and Jsricho in the south.

The production of water and its distribution is requlated by water rights
and various laws. The water laws which are in force in Judea and Samaria
are Jordanian laws, and have not been changed. The origin of some of these
laws is from the mandate period, such as the "Law for protecting public
Water Works," from 1937, which was intended to protect designated areas
for use of public water works, espscially for household needs. Another law
from 1938 is the "Law for Study of Qjater Resources" which enables the
conducting of activities to discover water located "beneath the_earth"

and to sven exercise sminent domain over land containing wells.

Laws from the period of the Jordanian regime already deal with rules regarding
the analysis of water, conducted according to special requests, but the
implementation is not yet obligatory. As for supervision of the water supply,
including the filing of petitions with the minister of public yorks for a
license to establish irrigation works, the law authorizes the minister to
stop, changse, or reduce the amounts of water for irrigation works, if there

is insufficient water for the ordinary needs of the same region. Later laws
(from 1966), whose purpose was to arrange "matters of natural resources"

deal with the authority of the "Natural Resources Authority” to meke decisions
regarding everything related to allocation and use of subterranean and upper
waters, and their development under the supervision of the Authority. Among
other things, thers is in the law a section prohibiting the "transfer of

water out of a water basin," which means that the emphasis is on regional
solutions only, in contrast to the Israeli conception of a national water
system regulating the supply of water between regions, in accord with supply
and demand.
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The governmental authority is authorized to determine the maximum quantity
of water toc be supplied to land owners, in accord with the flow .f springs
and the scope of agriculture. The authority also has the powsr to supervise

= water, its supply, its distribution, and to fix ites price, within the
boundaries of regioms and jrrigation works, ard to cut off the supply of
water to agricultural units.

The requirment for the filing of a petition for a license to drill for and
produce water from subterransan waters is found in the rules regulating
subierranean waters from 1966. According to them, the deputy chairman of
the Authority has the power to issue or withhold a license, in accord with
his opinion as to the effsct uf the license on the subterranean waters,
their quantity and quality, or if the license would impinge on the rights
of ather persons.

A special law was passed to regulate the supply of drinking water to the
district of Jerusalem, from Ramallah in the north to Bayt-Sahur in the
south. The purpose was to regulate water services for the residents of
the district of Jerusalem of household use a:.d urban needs.

To protect the quality of the water, 8 special law was passed prohibiting
anyone "from polluting state waters or introducing into that water any 6
polluting substance whatsosver, without written permission of ther authorities.”

In contrast to water law in Israel, in Judea and Samaria state ownership of
water sources was never legislated. There is likewise no annual authorization
of amounts of water to be produced, or limits on consumer use. At the same
time, in recent years there has occurred an improvement'in the Jordanian
regime's supervision systems and measurement, without which there is no

N possibility of implementing the laws and regulations.

puring the 1950's, the Jordanian regime conducted occasional measurements
of larger springs in Judes and Sameria (in general, two measurements per
ysar). In the early 1960's, with the increasing shortage of drinking water

for residents of large cities -- Jerusalem, Shachem, Hebrocn, and Ramalleh --
the Jordanian government began to conduct measurements with the aid of
. foreign factors, and to collect information on the upper and subterranean

wvater sources in Judea end Samaria. For this purpose, the British engineering
firm of Rofe and Rafferty C.W.A. of London was hired, and it conducted a
survey of upper water sources, geological mapping, and hydrologicel studies
for the location of subterranean waters. At the recommendation of this firm,
since 1964 reguler measuremsnts have besn made of the large springs with

. greater frequency (four times per year). There was also begun a measurement

: of the water table in wells, and a sampling of the water to test its quality.
The output of large springs is now measured once a month by the Water Staff
of Judea and Samaris. Water meters are also being installed now in all wells
so that it will be possible to keep track of the amounts drawn from them. 7
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SUPPLY OF WATER FOR HOUSEHOLD CONSUMPTICON .

Household Rates of Consumption of Water

In eight cities of Judea and Samaria, and in a number of larger settlements,
there are companies for supplying water, and they are generally owned by

the municipalities. These companiee are astill supplying water to only a
segment of the populatibn, in spite of the fact that the number of consumers
continues to increase.

Household consumption of water in Judea and Samaria is estimated today to

be about 20 cubic meters per year, on the average, in contrast to 60

cubic meters per person in Israeli cities. The rest of the population obtains
vater for housshold consumption from cistermns or small springs found in
settlements or nearby. Since there are gaps betwssn the standard of living

of the city and that of the village, therse are substantial differences

in the norms of consumption of the city and village. In 1968, consumption in
the regions of Jenin and Qalqiliyah, where there are gardens next to homas,
waus estimated tv be 80 literes per person per day, which is 28 cubic meters
per person per year. In Hebron and Bethlshem, where there is much less
intensive gardening, consumption was estimatec to be 35-40 liters per person
psr day, which is 14 cubic meters par person per year. 8 In villages, con-
sumption from bucket drawn wells wes estimated to be 20 liters per person

per day, which is about seven cubic meters per person per year. The estimated
consumption per head of cattle is 25 liters per day, which is nine cubic
meters per year, and 10 liters per head of sheep (about four cubic meters

per year).

Since information on the development of consumption in the region is very

- limited, estimates and foracasts of the growth of consumption in villages

- are based on existing data from minority villages in lsrael, while Porecasts
for cities are based on real current concumption there.

The growth of consumption depends upon both the natural increase of the
population as well as the rise in the standard of living, which is expressed
in the riee of the consumption per capita norms. Because of the similarity
in the character of the populations, the level of services and the rate of
natural increase, between the minorities of Israsl and the residents of
Judea and Semaria, it has been assumed -- for the purposes of forecasting
levels of consumption in the region -- that the existing data in Israel

can be adopted, both for population growth and consumption figures. In the
five years of 1968-1973, the birth rate reached 2.8 percent in Judea and
Samaria, and today it is 3 percent per year, as compared to 4 percent per
year in Israel. Since village consumption also includes agricultural
consumption, the question arises as to how to determine what part is house-
hold consumption and what part is agricultural consumption.

Agricultural consumption of water in Arab villages in Israel is composed of

two factors: ons is the irrigation of cultivated land outside of the village,
and the second is "Havarkir" which is the irrigation of plots next to homes.
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on these plots, whizh are only a few dunams, the people raise primarily
vegetables and fruit trees. Since the supply of household water also includes
the water for the "khawakir," household consumption with the eddition of

the "khawakir" water in Israsli villages hes reached, after 12 years, atout
21 cubic meters of water per capita per ysear, or 60 liters per capita per
day. The rate of increase of consumption in this psriod has reached 8 percent
per year, on the average. From this, it can be concluded that in Judea and
Samaria household consumption will increase, and within another 10 years

it will equal 75 liters per capita per day, or 26 cubic meters per year.

In the citiea of the region, the present average consumption is only 60 liters
per capita per day. gut on the basis of the linkage between the rate of

rise in standard of living and the incressed rate of consumption and the rekaténon
between these two factors in similar s~ .tlements in Israel, one may expect’

a twofold increase in consumption by ‘vB5, or 120 liters per capita per day.

It is on the basis of these assumptions that water works are being planned

in Judea and Sameria today.

In spite of these forecasts, the data offered in Table 2 above shows that

in the last eight years there has apparsntly been no per capita increase

in consumption in Ramallah. In spite of the general doubling of consumption,

it appears to have even declined a bit. gn the other hand, losses in the

water supply system of almost 25 percent of the supply have not besn reduced.
Since not all residents are hooked up to the urban water works, the computation
has been made according to water measurements, and not according to population.

Table 2: Figures on Water Consumption in the municipal Water works of Ramallah

Year Total supply Total consumption Consumers Cubic percent
Cubic meters (Cubic meters per Number of meters lost
per month month meters per con-
sumer per
month
1. 1966 52,000 40,000 3,000 13.3 23
2. 1974 105,000 80,000 6,500 12.3 24

Urban Water Works

Existing water works in the region are locel and limited operations, generally
for the primary cities and villages around them. These plants do not supply
most of the consumption. In many parts of the cities and most of the villages
supply etill depends on cisterns and small springs.

In a survey made in July 1967 it was discovered that 95 percent of the consumers
linked to the supply network were urban consumers and only five percent were

village consumers. Since then, additional settlements have been linked to the
network, but their number is still small.
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Water works are distributed, geographically, into four secondary regions.
These regions are different in their topogrephical character, in the spread
of settlements, and in the direction of their roads. The character of the

water sources also differs, accordingly, in each of the secondary rigions
as follows:
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The Southern pistrict: the hills of Hebron up to Jerusalam.

The Central pistrict: the hills of Judea and Ephraim -- betwaen Jerusalem and
Shachem.

The Northern pistrict: The hills of Samaria -~ from Shechem in the south to the
"Gr'esen Line" in the north.

The Eastern pistrict: Jericho and the jordan valley.

A description of existing water works, their sources of water, their output,

and the settlements linked to tham, is presented in Table 3; their location

is shoun in Figure 4. In spite of the fact that there are no precise figures

on the amounts of water supplied annuelly by eash of the opsrations, it is
estimated that they supply 6-7 million cubic meters per year. Likewise, it is
difficult to estimate the number of rasidents linked to the supply network, and
8o it is impossible to estimate the parcentage of consumers who enjoy the
regular supply of water today. In order to estimate the present level of supply,
one must compare the amounts supplied today according to estimates to the annual
amount of 14 million cubic meters per year, which is the potential housshold
consumption of the region, according to consumption norms in Arab villeges in
Israel, where there are water works which supply water to all residents.

It should be remembered that a large amount of water is still supplied today

in the region from cisterns and small springs. But with the development of

water supply operations, the use of cistern water is declining because their
sanitary level is low. The principal use of cisterns occurs during the winter
months and the beginning of summer. With the drying out of the cisterns in summer ;)
the residents receive water from the supply system (in places where it exists).
This situation causes insufficient use of the water works and high prices

for water, because of the small number of hours of operation, and small output.
For example: a cubic meter of water from ths Ramallah water works costs the
consumsr 3.00 to 3.50 pounds (at 1974 prices).

AGRICULTURAL CONSUMPTION OF WATER

The region of Judea and Samaria is fundamentally agricultural, but beceuse of
the availability of water sources, which are relatively poor in quantity,
their distribution over the territory, and the retarded development of the
use of gubterranean waters until recent years, irrigated areas are very limited
'-- only 100,000 dunams, or about 5 percent of the arable land, which covers
2 million dunams.

o ’;[
The primary crops grown under irrigation are citrus, vegetables, ani bananas.
Irrigation agriculture is concentrated in particular in the following arees;

Western prainage Basin: Between Jenin and Qabatia, and in the Qalgiliya-Tul Karm
district.

Eastern Drainage Basin: Jordan valley, and the districts of gardala, par'o-
Jiftlik, Awja, and Jericho,
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About 50,000 dunams are irrigated from wells and 50,000 from spring water.

The irrigated arses which are concantrated in the western drainage basin are
most if not all irrigated from wells only, while in the Jordnn valley there
is a mix of spring water and well water.

Since there is no controlled measurment of consumption of water used in agri-
culture, cbtesined from wells and springs, the agricultural consumption of

water can e sstimsted from the purpose of the weter, the size of the irrigated
ares and the types of crops.

;Eltluntoe of the irrigstion norms for s unit area, made on the basis of date .
_ from similar Israeli aereas and on the basis of Jordanian data, ars ihaun in S
Table 4, below: Tt

\
Teble 4: Estimate of [rrigation Norms According to nogion(’) (Cubic meter per ”
yssr per dunam)
- Region Citrus vegetables gananas Deciducus Fruits Vvegetables W
Setween Trnol\
1. western i “
drainags ) . M
basin 800 600 . 800 1,000 g
2. Jordan \
yalley 1,000-1,500 700-800 2,000~2,100 1,300 I\

() Thesa figures conatitute the net consumption, to which should be added
water losses, in keeping with the efficiency of the irrigation system.

Vestsrn Drainags Rasin

In the regions of Qalgiliya-Tul Karm as well as northward in the region of
Jenin-gebatiya, the source of water for irrigation is almost exclusively from

drillings which are fed by the upper cenozoic aquifer. These drillings produce about '20
cubic meters per hour, on the average. The principal crops are citrus, vegetables,

and some bananas. The irrigated arsa in the western drainsge basin is described
in Teble S.

Table 5: Irrigated Area and £atimated Annual Consumption in the Western Drainage gasin

Irrigeted Area (in dunams) Estimated Annual Consumption
Ragion Citrus vagetables Totel (millions of cubic meters/year)

1.Attil, Zayta, 17,000 10,009 27,000 19.5

Tul Karm,

Qalqilyah

Anabta
z. Jenin, Qabatiya 1,700 3,500 5,200 3.5 o
3. Total 18,700 13,500 32,200 23.0
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Jordan valley

The whole region of the Jordan yalley has been blessed with soil which is
fertile and productive, and its water sources supply substantial amounts of
water throughout the whole year, in a climate which is hot in the winter
months. all of this has made the region a gigantic natural hothouse, which
is especially suitsd to growing vegetebles in the winter. N

Region of Jericho

The irrigated area of Jericho is located in the southern portion of the Jordan

Valley. The arable land is apread around the city itself, and close to the villages

of Duyuk and Nu'eima. The boundaries of the district are: the Judean hills to

the west; the Jordan River to the east; the Wadi Nu'eima to the north; and theNahal
- Kelf (Qilt) on the south. The water sources includae six aprings which flow from

a cenozoic aquifer, and supply water fer the whole district. Two of them rise from

the channel of the Nahal Qalat; one is Ein-Fawad, located about 10 kilometars

west of Jaericho, whose supply schedule is unstable. The second is gin-Qalat,

which rises about 7 kilemeters west of Jericho. Their combined supply amounts to

3.5-4.0 million cubic meters per year, which is carried by canal to irrigate

about 4,000 dunams of vegetables and bananas, to the south of Jericho.

In the aree of Jericho, there are four springs, each of which suppliss water
for the agricultural land in its immediate vicinity:

Ein-Sultan -- it is the largest of the four, and it supplies drinking water for
the residents of Jericho and vicinity, and its waters also irrigate about 3,500
duname of land near the city. Its supply is rather stable throughout the year,
and reaches 5.5 million cubic meters per year, on the average. ‘

Ein- Duyuk -- it is the second largest spring, and its supply amounts to about
5 million cubic meters per year, on the average, and it irrigates about 3,000
dumams.,

Ein-Nu'eima -- it is smaller than the preceding two and its output is about 2.2
million cubic meters per year, and it irrigates about 5,500 dunams, on a biennial
cycle.

Ein-Shusha -- it is the smallest water source in the area, and its annual output
is only about a half million cubic meters per year. Its water is used to irrigate
a small area of 400 dunaems, bslonging to ons man.

Additional sources of water in the areas are from the subterranean waters, which
are pumped from about 50 wells and drillings, belonging to private individuals,
and are used 'to irrigats 4,000 additional dunams. All of the wells tap ths pleis-
ticene aquifer, and ere no deeper than 100 meters. Their output varies betwsen
20 and 70 cubic meters per hour. Their annual output of water is about S million
cubic meters. Thus, all of the water available to this region from these sources
amounts to 22 million cubic meters per year. 10
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The quality of the spring water is good for agricultural purposes, and for
irrigating all types of crops, because their chlorine level does not exceed
30 milligrams per liter.

The area which is irrigeted veries between 16,000 and 20,000 dunams, and it
changes from year to year, in accordance with the cycle of cultivation.

About 70 percent of the area is used for raising vegetables; about 25 percent
for citrus, and about § percent for bananas and other trees.

The irrigation is based mostly on cement and dirt canals. ZThe canal system,
which is 110 kilometsrs long, is poorly maintained, and this causes the loss
of substantial amounts of water, reaching 5-10 percent in the cement canals
and 20-25 percent in the dirt canals. The total loss of water, from the spring
to the cultivated land, can rsach as high as 33-50 percent.

The distribution of water among farmers in the region is done according to a
list of water rights, which are expressed in time units (hours and minutes).
At Ein-Sultan, for example, there is an arrangement by which four farmers
receiva their water at one and the same time, with each receiving one que-ter
of the spring's output. At £in-Nu'eima and Ein-Diyukh, esach farmer gets his
water supply according to the time allotted to him, in accordance with his
rights. . :

: It-igation is done by means of meandering furrows. This method is the most
used because of the manner of distributing water, which requires the farmer
to absorb very large amounts (150-200 cubic meters per hour from gin-Sultan
and up to 700 cubic meters per hour from Ein-Diyukh). In order to control these
quantities of water, he is forced to spread it out in a great number of long
canals which are fed by the creation of meanders. This method is inappropriate
for tilling land by advenced agrotechnical methods. The farmer receives a
large supply of water in a relatively short period of time, and thus the
efficiency of the irrigation is low. Also, the time between one watering and
the next egquals the length ‘of a year, and is not based on a calculated water
schedule, which depends on the seeson of growth and the needs of the plants.

An analysis of the water balance in the area indicates that in spite of the
large quantities of water, there is insufficient water for agricultural needs
throughout the whole year. The reasons for this are the poor condition of the
canals; the varying consumption for crops while the supply by springs is fixed
more or less, without any possibility for storage in reservoirs.

i In recent years, farmers have begun to use more advanced methods of irrigation,
such as sprinklers or drops.

Irrigation works of Awja-al-Tahta
about 10 kilometers north of Jericho is the neighboring village of Awja, in the

heart of the Velley, which has been blessed with an abundance of water, fertile
land, and a warm climate.
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The water for irrigation in the village is mostly produced from the spring

of Ein-Awja, and to a lesser extent from a number of privately owned drillings,
from which small amounts are pumped to complement consumption during the peak
months.

The annual output of Ein-Awja varies substantially from year to yeer, and

ranges from one million to 25 million cubic meters. The average supply is

11 million cubic meters per year. Nine active drillings are fed from a pleisti-
cene aquifer. The depth varies from 40 to 100 meters, and the output varies

from 20 to 80 cubic meters per hour, with an overall production of about one
million cubic meters per year. The chlorine content of the water ranges from 300
to 500 milligrams per liter. gut of a land potential of 15,000 dunams, only 4,000
dunams are tilled today, with the principal crops being vegetables (65 percent),
bananas (25 percent), and citrus (10 percent). Water rights are divided according
to the length of the flow in canals. Irrigation goes on day and night, and the
water runs from one consumer to the next in a cycle of 8 days.

The undeveloped system of irrigation, which is mostly based on dirt canals, and
to a small extent on cement canals, and which is poorly mainteined, causes a
loss of water and its inefficient use. Because of this, the amount of water is
insufficient. The area under cultivation contracts and expands in accordance
with the variations in supply by the spring. But the relatively small dimensions
of the cultivated land are principally the result of neglect of the irrigation
syatem, which todays loses about 50 psrcent of the annual supply of the spring.

An additional source of water, which can help expand the irrigated area, is the
surface waker. According to reports by local residents, the stream carries
large quantities of water in rainy years. But we possess no data on thess
amounts. Surveys made during the period of Jordanian control estimated the
amounts of this water to be betwsen 10 and 75 million cubic meters per year.
On the basis of these estimetes, the possibility was studied of building a
dam on the stream channel, which would catch the flood waters ori their way

- to the Jordan River and use them for an upper reservoir, or even a subterranean
reservoir,

Because of the lack of geological and hydrological data regarding percolation,
evaporation, the frequency of surface water, and the amounts of water, there

is no possibility at this stage of determining the value of building the proposed
dam,

Region of Nahal 1'arul, and the Jiftlik

The region of Nahal par'o, all along its length, is considered to be an agricul-
tural region. In the irrigated fields of the upper springs of the region, in

the area of the central springs (the vicinity of Al-'Agrabania), in the small
vallays of the banks of Nahal Farah, as well as in the wide valley of the region
of the Jiftlik -~ the principal crops today are citrus, vegetables, and bananes.
In a survey of the irrigated fields of the Jordan vyallsey, which was made by means
of aerial photography in 1967, it was found that all of the irrigated lends

in the region -- about 24,000 dunams -- were watered by means of canals. 13 10
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water the lands, the farmers of the par'e use 19 million cubic meters of uwater
per year, and this water comes mainly from springs (about 15 million cubic meters
"per year) and the rest from drillings.

The upper springs, Par'c and pidan, are springs from the socens level. The source
of their water is the drainage of an aquifer of the Avdat group, which is in the
sinclineal basin of Shechem..The average annual supply, inrecent years, from the
par 'o springs has been about 8.5 million cubic metsers per year, and from the

Bidan spring about 4 million cubic metere per yesar. About 1.5 million cubic meters
of this amount percolates in the upper part of the stream and constitutes part

of the source of the water at the lower part. On the slopes of the valley, near
the Nahal par'o, there are four additional springs, which are fed by an aquifer of
the Judea group. Ein-Abu-Salah, Ein-maska, Ein~Shabli, and Ein-Ya'aqub constitutse
the natural exit for some of the subterranean waters which flow in the basin,

and their general output is estimated to be 4 million cubic meters per year. In
addition to these springs there ars in this part of the valley another 20 drillings,
which are fed from the aguifer of the Judea group. Their output ranges from 20

to 125 cubic meters per hour. The annual production amounts to about two million
cubic meters. The quality of the water hers varies from 40 to 150 milligrams of
chlorine per liter. The irrigated area is 7,000 dunams, about S0 perceq& of which
is used fFor growing vegetables and ths rest for orchards and bananas.

Oon the slopes of the basin, in the region of the Jiftlik, there are about 15
drillings, which draw from the eocene lime aquifer between 20 and 150 cubic meters
per hour, aor two million cubic meters per year. The quality of the water from

the area of the Jiftlik varies from 120 to 140 milligrams of chlorine per liter

in the north, to close to 1,000 milligrams of chlorine per liter in the south.

The water from drilling is used to supplement the springs of the per'o valley,

to irrigate 7,000 dunams of tilled land, mostly for vegetables and to a lesser
extent for citrus and bananas.

Regions of Mar j-en-Na'aja and Bardala

To the north of the region of the Nahal par'o, thers are another two regions

of irrigated land. The southern one is the Mar j-sn-Ne'sja, which includes about
5000 dunams of land for raising vegetables, and is watered by means of drillings
which produce 2 to 3 million cubic meters per year. The more northern region of
irrigated land in the Jordan yalley is the region of the Bardale, where thers are
12 small springs whose output is 3 million cubic meters per year, with a quality

of 60 to 120 milligrams of chlorine per liter. In addition to these springs there
are another 10 wells whose annual output is about 2 million cubic meters. The water
is used to irrigate 8,000 dunams in a cycle, mostly for vegetables.

panks of the Jordan Riyeq

In addition to the areas mentioned above, thers are spread all along the Jordan
River, from north to south, irrigated fields of vegetables amounting to 10,000
dunams, which are irrigated directly from the Jordan River by mechanical means.
The quantity of water pumped from the Jordan for this purpose is estimated to
be 9 million cubic meters per year.
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New Jewish settlement ih the Jordan Valley

In the Jordan Valley today thare are 13 Jewiah settlsments -~ some are still
strongholcds and some are agricultural ucttlomontl in the sarly stagas of
developmant. (see figure 4)

The water consumption of all of thase uettleménts together is about 5 million
cubic msters per year, and varies from 0.1 to 1.8 million cubic meters per
year par settlesment.

The water sources for thess settlaments are drillings which exploit the
recurring annual inventary of water of the jordan valley. Today, there are
no difficulties in supplying the conaumption noeds of the sattlements, snd there
ara still settlements which are unable to fully exploit the water potential

) which i{s at their dispasal.

kY Thers are plannsed for this region 8 water supply plants, whose purpose will
‘ be to supply water for 13 existing sattlement points and snother 4 planned
settlament points, or a total of 17 saiilements. The irrigated area of thess
settlemants is projected to bes 53,000 duﬁnms, of which 40,000 dunams have
' slready bean placed. The amount of water naedod to irrijate these lends will
be 53 million cubic meters_per yaar, of which ths plante will supply about
37 million cubic meters.

The amounts of water and the irrigated land in the region of Jjudea and Sameria
which are irrigated by various means, which have heen established with the aid of
survaeys made over the last eight years, are shown in Table 6. On the baais of
these figures it sppears that 90 million cubic meters per year (without the
water from the Jordan River), which constitutes 90 percent of all of the sweat water
serving the general needs of the ragion, are being used in organized irrigation
systems. As noted, the source of these quantities is the great springs of

the Jordan valley and the hundreds of drillings spread throughout the region.
About six parcent of this amount is devoted to housshold use, through urban
waterworks, or through small springs which are used for both the housshold

and for irrigating by treditionsl age old methods.

Table 6: Irrigated Areas and Agricultursl water Consumption in Judea and Samaria

Region source of yYater Estimated Consumption irrigated

(cubic meters per year Areas (in

in millions) thousands

of dunams)

L

T. Jaricho Springs end wella 22 200 T
2. puja spring 1 4
3 Farah-Jiftlik Ssprings and drillings 19 24
+ Mar j-en-Na'aja pDrillings 3 ]
5. Bardala ' Springs and drillings 5 8
6. Jewish settlements prillings 5 5
7. Banks of Jordan Jordan River 9 10
8. Jenin-Qabatia prillings 4 6
9. Tul Qabatiyah  "orillings 20 27
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10. Total 98 109

(According to recent estimates by the ministry of Agriculturs, the irrigated
lend which is now under cultivation is no mors than 80,000 dunams, and it
no longer includes the banks of the Jordan River.)

SUMMARY

The use of water sources in Judea and Samarie still falls fer short of the
full exploitation of the water potential in the region. A lerge part of the
population depends, even today, on cisterns and poor eprings, which primarily
supply water for people and animals, with what is left over being used for
irrigation. The wells on the ridge of the mountains, where most of ths popula-
tion is concentrated, have always been very few because of the difficulties in
digging and the relatively great depth of the water table. In fact, organized
irrigation exists in only three regions: Qalgiliya-Tul Karm; between Jenin and
Qabatiya; and in the Jordan yalley. In these regions, the surface of the sub-
terranean waters is relatively high, and it is easier to use them. There are
slso springs there, and their supply is great and strong, throughout the whole
year, so that they can be used fur&irtigation.

The amount of water in the whole ragaon of Judea and Samaria which is available
For efficient use today, from both sirings and drillings, amounts to 100 million
cubic meters per year. There is still, potentiel to be tapped, principally in the
eastern drainage basin, and it amounts to 150 million cubic meters per year,

In the western basin, the recurring inventory of water is mostly, if not completely,
in 1sraeli territory, where it is exploited by means of meny drillings and
regional waterworks.

In Judea and Samaria, the development of water sources. is directed mostly toward
the expansion of urban waterworks, so that most of the population will recgive
its household water by means of these operations. On the assumption that the
population will, in the next 10 years, griow to ons million persons, a plan has
been developad to expand the network of settlement waterworks. This will enable
the maintenance of a level of supply suitablu to the projected size of the
population in 1985. The estimated amount of necessary water is 30 million cubic\
meters per ysar, which is almost five times the quantity supplied today.

An analysis of the situation of existing water sources shows that most of the
supply machinery operates less than 22 hours per day, which means that they are
being only partially exploited. There is also a substantial waste of water, because
of the underdeveloped methods of irrigation used today, especially in the Jordan
valley. Thus, prior to developing additional water sources, there should be an
effort to reach the maximal exploitation of existing water sources, including the
efficient methods of irrigation.
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Key to Figure 1, page 35.

1. Physical and nistorical background
2. Kishon

3. Jenin

4, Al-malakh

5. Khadera

6. Abu-Sadra

7. par'o

8. shechem

9. Alexander

10. The Yarkon

1. Awja

12. Ramallah

13. shoreq

14, Qalat

15. Nu'eima

16. marad

17. Jerusalem

18. Streams of Judean wilderness
19.Lachish

20. Hsbron

21. shigma

22. Habasur

23. Dead Sea

24, goundaries of Judea and Samaria
25. Line of upper water shed.

26. Drainage basin

27. Spring .

28. source: A. Efrat, Judea and Samaria
29, Figure 1: Upper Drainage Basins and Springs
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Key to Figure 2, page 37.

1. Figure 2: Geclogical cross-sections of primary aquifers.

2. physicel and Historical Background

3. A. Schematic geological cross-section in the Fatsel-mt Sameria-Lydda lowlsnd regiaon

4. Jordan Rift

5. (cannot discern abbreviation)

6. Qarn-Sartaba sinecline

7. Qarn-Sartaba

8.AyN-rara Monocline, Fatsal-gkhirbet Samrs

S.Fhrahanticline

10. £in-Sam'ia Sinecline

11. Qabian Anticline

12. Judea anticline

13. (cannot discern abbreviation)

14. B. Schemstic geological cross-section in the Tsugim Springs-Tubae-Dothan valley-
Um-gl-Faham region

15. (abbraviation cannot discern)

16. Jordan Rift.

17. Qarn-Sartabs sinecline

18. Farabanticline

19, Tamun

20. Tubas

21 Nab tus.~Jenin sinecline

22, misaliya

23, pothen valley

24. 'anbata anticline

2S. Um-al-faham :

26. (cannot discern sbbreviation)

27. C. Schemstic geological cross-ssction in the Teugim Springs-Jerusalem-gin Rofa region
28. Dead Sea ’
29. Tsugim Springs (Fashkha springs)

30, (cannot discern abbraviation)

31, Stress of transfers

32, Jericho sinecline .

if z::nf:::,‘::,:::li pn of the Good Samaritan) sinecline

35, wadi-Abu-Hindi

36, Abu-Dis

37. Nehal Qidron-Ein Rogel

38. valley of Crucifixion

39. Judean anticline

40. Nahal Shurag

41. (cannot discern abbraviation)

42, gin-Rafe

::. De Sch-matic geological cross~-section in Samer Springs-Kfsr Etzion-Tsureif region
. Doad Sea

45. Semar Springs ([Ln--t-Tarba)
46. (cannot discern abbreviation)
47. Stress of trensfera

48. Jericho sinecline

49. Qarn-khajr anticline

50. Al-3iqme sinscline
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cretaceous-aquiclude or local aquifer
secene~aquiclude or local aquifer
filtration-aquiclude

aquifer
upper cenozoic-aquifer
marl-gBeit meir formation-agquiclude
lower cenozoic-aquifer

51. shaykh-khalifa Anticline
52, wadi malakha
- 53. Beit~Fajr sinecline
54, Khalkhul-za'atra Road
- 55, Khalkhul-Hebron anticline
_ 56. Kfar Etsion
57. Tsureif monocline
- 58. Tsureif
59. (cannot discern abbreviation)
60. Legend
8-
. AVDAT GROUP 7=~
4 mT SCOPUS GROUP 6.
5,
JUDEAN GROUP g
i 2,
KURNUB GROUP 1.

lower cretaceous-aquiclude
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Key to rFigure 3, pags 38

1.
2.
3'
4.
5.
6.
7.
8.
9.

Figure 3: Collection Basins of Subterransan Water and flow Directions
Judean group

Avdat group

Judea~Tiberias group

Judea-~Avdat group

Judea-Tiberias-pead Sea group

1949 prmistice Line )

Collection basin boundary

Flow direction

10. Sineclineal basin

1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,

Shechem-Jenin-Gilboa y
Bardala basin

Wadi maliakh-Buki'a blsin
Wadi par'o basin
Revi'a-Ta'anakh-Gilboa basin
Yarkon-~Teninim basin
Ramal-Awja basin

Jordan River
Jerusalem-Ramallah basin
Judean Wilderness basin

Dead Sea

Hebron-Beer Sheba basin
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8.
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12.
13.
14,
15.
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17.
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to Figure 4, page 42.

Figurse 4: water Supply plants for Household Consumption and Irrigated Areas
Supply plants for Housshold water consumption (numeration according to Table 4)
Irrigated region :
Jewish settlement in Jordan yalley

Boundary of Judea and Samaria

Jenin
flekhula

Beka'ot

Shechem

Tamara

Argaman

Jordan River

Nahal Mekhura

mashu'a

Nahal Gitit

ma'ale gfraim

Fatsal

Gilgel

Na'aran

Jericho

Qaliya

mitspe-Shalem

Dead Sea

Hebron

Jerusalem

Ramallah

: L4805
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ISRAEL

PIANNING, DEVELOPMENT OF JEWISH SETTLEMENT IN JORDAN VALLEY

Jerusalem YEHUDAH VESHOMRON: PERAQIM BEGIOGRAPHIYA YISHUVIT [Judea and
Samaria Studies in Settlement Geography] in Hebrew 1977 pp 630-638

[Article by Nahum Markovski of settlement unit of the Zionists Histadrut/
Zﬁéx§7 Introduction

presented in this article is a survey of Jewish gsttlement in the region of
the Jordan valley, and its compesition. For the purposss of this survey, we
define the Jordan yalley as a long and narrow strip of land strstching
from the gesit-Shean yalley in the north te Ein Gedi in the south. The
sastern border of the regien is the Jordan River, and the western berder
is the line of the slopes of the mountains of Judea end Semaria, which

on the east have almost no Arab settlement. This dascribes a regioen eof
very spsrse population,

For purpsses of regiocnal planning, which is being done by the World zionist
Histadrut, the region (as defined sbeve) is divided in twse: the sub-regioen

of the Adam district, including the area of the valley from Beit-Shean

$o the road betwesn Jerusalem and the "Mugim" gridge (Abdallsh), and the
sub~region north of the Desd Ses, which stretches from this road te Ein Gadi.
This division is made because the character of the regions differs in terms

- of ecolagy, geolagy, climeate, as well as the regional sffect of "extsrnal"

' influsnces, such as Jerusalem and the Dead Sea. Since the planning of settle-
ment for the two sub-regions is being done in relatien to the two districts
within the region of the whele Jordan valley, the settlement will be discussed
according to this division of the region.

BACKGROUND FOR SETTLEMENT

entry inte the Jordan velley after the Six-Dsy War opened the way te thae
settlement of the region, which was sparsely pepulated but in the past had
besn settled. Tha settlement institutisns began the task of planning settla-
ments with the goal of pspulating the whele regien with a Jewish pepuletien
by means ef establishing a system ef rural agricultural settlements which
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weuld be bssed en the scolegical advantage of the cemPertable winter climate,
which psrmits the raising ef winter creps witheut the necessity ef pretsction
or artificial cars.

A rural agricultural settlement system depends by necessity on the traditianal
means of production -~ land and water. Therefore, the spread of this system
throughout the region depends first and foremost on the location of concen-
trations of land and the ownership of land, and to a lesser extent, of water
resources. In addition, there are considerations of creating a network of
settlements which avoid the creation of isolated blocs, or of settlements

too far from one another. These considerations are the basis for the final
decision on the location of settlements. In addition to determining the
location of settlements, thera is the neceasity of determining the scope

and spread of various basic systems (water projects, slectric and telephone
lines, roads, and the like). The quantities of land and water available for
exploitation determine the potential of agricultural production of the region.
A given number of family units for a sattlement, and the quantities of land
and water necessary to suppert such a unit bring into censideration the

size of the settlement, and thus is determined the number of settlements

to be created and daveleped in tha region.

POTENTIAL OF THE AGRICULTURAL PRODUCTION SYSTEM IN THE REGION OF THE VALLEY

the process of settling the yalley is the result of a number of stages of
planning. In actuality, the procees of planning continues aleng with the
implementation of plans. The development program for the district nerth of
the Dead Sea was published in the spring of 1974, and the pragram for the
Adam district was published in the spring of 1976. The significance of

the develepment process fer the scops of planned settlemsnt in the regien,
and its composition, was that the estimates of the existing potential in
the regien changed in light of practical experience in the field, and so
influenced the next stage of planning.

Areas of cultivatien

The land potential of the regien is presently estimated to be 66,000 dunams
owned by the state and suitable for cultivation. That is out ef 150,000
dunams suitable for cultivation, located in the whole region (encompassing

s total of 1.5 million dunams). It is not enough to locate the cultivable
lands, but they must also be concentrated into contiguous blocks which can
be cultivated by modern metheds. Arable lande marked on the meps are contig-
uous blecs which can be agriculturally exploited, in accordance with the
considerations listed above. Units of land which are cultivable in the Adam
district are much larger than the concentrations of iand in the district ’
nerth of the pead Sea. of the tetal ef 66,000 dunams, only 6,000 dunams are
located in the district north of the pead Sea. This is dus to the physical
structure of the district, where thers is an extreamely narrow strip ef land
along the coast of the sea, which is limited on its western side by the
slopes ef the Judean pesert (at a height of 250 te 375 meters sbove sea
level). '
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There are larger concentrations of land in the Adam district. Se, the lacation
of settlements is influenced by the special factors of this district. The

Adam district stretches from the geit-shsan valley to the appreaches to Jericha.
It is characterized by axis which run parallel from north to south:; the valley
itself (between 200 and 250 meters below sea-level) and the slopes of the
mountains of Judea and Samaria (between D and 400 meters above ssa-level).
These two longitudinal axes cut across an east-west axis which is the Nahal
Tizah (Wadi Far'o). Nerth of the Nahal Tirzah, the yalley is very narrow,
while on the mountain slopes there are valleys which contain large blocs of
arable land; the Buki'a is the largest of them (about 40,000 dunams). South

of the Nahal Tirzah, the surface of the yalley widens, especially where the
Nahal Tirzah empties, and in the Fasal yalley, as well as in the regions

of the Nehal 'Aujah and Jericho. On the meuntain slopes south of the Nshal
Tirzah there are only isolated blocs ef arable land, and they are relatively
small. most of the arable land in the Nahal Tirzah itself belengs to Arabs.

ater

The influence of water sources in the Jerdan valley on the location of ssttle-
ments is less than the influence ef land concentrations, because of the
technical ability teday te transfer water by means of pipelines from the
source to the land to be cultivated. Yet the locatien of water sources
(espacially drillings) can affect the scops of the necessary basis for water
projescts, in order to bring water from the source to the fisld.

The water potential in the Jordan Valley is determined by the estimate of
the recurring annual amount of water minus the amount of water used by Arab

 agriculture, The remainder available for use by Jewish agriculture is es-
timated at 42 million cubic meters per year. This is a conservative estimate,
but it is the best estimate aveilable today. The distribution of the water
potential between the two districts is not equal; about 36 million cubic
meters per year are located in the Adam district, while only 6 million cubic
meters per year are found in the district north of the Dsad Sea. Also, the
quality of the water north of the Dead Sea is lower becauss of the higher
level of salinity, in comparison to the Adam district.

In order to convert the potential of the agricultural means of production
into settlement potential, one should examine the esconomic imperatives of
the quantities of land and the water necessary for an aeconamic (family) unit,
and the social imperatives of the number of units necessary to maintain a
settlement at a reasonable level of community life and public services.

To maintain an economic unit in the region, about 30 dunems of land are
required, and about 30,000 cubic meters of water, on ths mountain slopes,

as compared to 35,000 cubic meters per year within the yalley (bscause of
the higher evaporation within the yalley). Therefore, mecarding te the
existing quantity of land, it is possible to develop about 2,000 agricultural
units, and according to the quantity of water about 1500 agricultural units.
Beceusa of the desire to spread out in the region to the maximum extent,
settlements are being planned of a minimal size -- about 80 agricultural
units per settlement. Given this data, it will be possible to develop within
the region between 18 and 25 agricultural settlements, the low number based
on the water potential and the high number in light of land potential.
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This data shows the decisive limitation of developing a system of rural
egricultural settlements in the Jorden ymlley -- namely the factor of water.
Rs long as it is not possible to increass this potential, the scops of
development will be minimal. Today, a plan is being developed for exploiting
the waters of the Jordan River, as well as drillings in areas which have not
yet been investigated. But, for the realization of the program, it will be
impossible to plan more than 18 settlements in the'-whole region,

SYSTEM OF SETTLEMENTS

In the analysis of the potential of the means of production, it was determined
that it is pessible to develop a system of 18 settlements which would be
located near concentrations of arabla land. most of the psints planned for
settlements are today populated by Nahal settlaments or by the first cadres

of permanent settlements. Becauss of the unequal distribution ef means of
production between the twe districts, about 15 ssttlements are planned for

the Adam district with only three settlements planned for the district

north of the pead Sea.

The form of the settlement (kibbutz, meshav, or coeperative moshav) is
determined by the cheracter of the conditions ef the land and water at sach
point, as well as the position of the settlement movement which is sbout to
@stablish a settlement at the place. It should be kept in mind ¢hat while
the settlement unit plans and develops the settlemsnts, the settlement
movements actually enlist the settlers. Therefore, the movements and ths
first cadres have a significant influenca on determining the character of
the settisment end the ways in which it will develop.

The settlers in the region are partly ons time city dwellers, partly raised
on agricultural settlements, and graduates ei settlament youth movements,
All of them are young couples, mestly with children, although thers are
almost no new immigrants in tha settlements of the Valley. most of the
settlers on workers' moshavim in the region are people who were raised in
agricultural settlements or having sn agricultural background (agricultural
schoel graduates), while en the coepsrative ssttlemsnts there are a larger
number of settlers with no agricultural background.

Most of the sources of employment in the region are related teo various
branches of agriculture. On cooperative settlements there will also be
industrial projects, crafts, and services, which is usual for vetaran
cooperative settlements in the rast of the country. The industrial develop-
ment is intended te complement the incems of the settlsments and to supply
complemsntary smployment during the slow season (summer). In the future,
settlaments in the district north of the psad Ses will sngage primarily in
tourist and recreational services. This is bacause of the limited petentisl
of the agricultural means of production in the area, and because of the poten-
tial of the sea and its coast for the development of tourism. The average

- income per family is planned to be 60,000 pounds per year gross, at April
1978 prices.
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The organizational models of the settlements, and their economic structure
more or less overlap the recognized models in the rest of tha zountry, even
though in the future there will be plans for less conventiaonal settlements
in the region, such as industrisl villages. Since agriculture is seasonal,
and the scope of employment varies, employment in settlements can be planned
by the addition of industry or crafts which will aebsorb the settlers whe

- are temporarily laid off od agricultural work.

System of Settlements in District North of pead Ssa

The planning data and the development potential of this district differ from
that of the Adam district. This district has a lower potentiasl in terms of
arable land and water. vet, the pead Sea itself has a great petentisl for
the development of tourism and recreation.

Teday, in the whole district there is eone Nshel settlement -~ mizpeh-Shelem.

_ Recently, kibbutz Almog wus established, to replace Nahal Qaliya, and another
kibbutz is planned. mizpeh-shalem, which is today a military settlement, will
become a civilian permanent settlement.

Below is a summary of the planned development of the district north of the
Doad Sea:

a. three agricultural settlements having at their disposal a total of 5,000
dunams of land and six million cubic meters of water per year; they will be
based on animal husbandry, tourism, and recreation.

b. two tourist centers on the shore of the Dead Sea: one at Qaliya, and the
second at the point where the Nahal paraja empties (a tourist and health
center ). These two points will include a great variety of activities and
tourist and recreational facilitises, beginning with a nature preserve

and ending with a concentration of hostel facilities and accompanying
services of a high guality.

c. the establishment of a residential and service center which will include
public service facilities for the settlement, and housing for those employed
in the tourism and recreation enterprises of the district.

d. The development of a system of hiking trails on the level of those in
the Judean pesert and the Hyrcania yalley.

e. The develapment of a regional base, including electricity, telephones,
water, and roads, to make possible the application of the overall development
plan.

f. a district population planned to be 450 families in three kibbutzim and
1,600 familias at the Daraja center. In all there will be 10,000 persons.
About 600 workers will be employed in agriculture, while 4,500 workers
will be employed in regional services, tourism, and recreation.

39
FOR OFFICIAL USE ONLY

APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000100090026-3



APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000100090026-3

FOR OFFICIAL USE ONLY

Table 1 Seottlemants in the Adem District in the Jorden Valley Region

Settlement

Stage of Develepment Fera ef COrgen-
yowy

1 am.

Netes

1. Mekhule B

2. Mekhuls

3. Beka'ot B

4. peka'ot

S, Khamrs

6. Argaman

7. Mekhors

8. mashu'a

9. Citit

10. Patssl
11. Tomar

12. Gilgal

13. Netiv-Hagdud

14. Xibbutz 8

planned

Existing

Planned

existing

Existing

Existing

Planned
Existing

planned

gxisting
pPlanned

plenned

Existing

planned

werkers meshav

Cellective
neshav

Ccelleotive
aeshav

Werkers ‘meshav
Cellsctive
meshav

Werkers moshav

werkers moshav
yorkers meshav

Werkers meshav

workers meshav
workers meshav

Kibbutz

Werkers moshav

Kibbutz
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Lend has not yet bsen
cencentrated, and
wetsr net yet supllied.

preasently 40 fimilies
and w metsl working
plent.

Land has net yet besn
concentrated, and
water net yet eupplied.

There is a need for
sdded land and water.

Lerge cencentretion ef
land ereund settlenment,

Firet 20 heuses under
censtruction.

Nshal settlement.
Temporsry buildings.
Nehal settlemsnt. There
is a need for sdditisnal
500 dunams of land.

40 psrmanent houses. under
censtruction.

plannsd settlement.
Tomporary structures and -
an sssembly plant fer
water sprinklers.

under censtruction.

©ill be based on eoxisting
Nshal Na'aran.
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REGIONAL SERVICES AND INTER-VILLAGE SYSTEM

Regiocnal services include community services (such as education and health),
consumer services (such es shops end e mamket), and sconomic services (such
88 agricultural projects, supply of materials, cultivation, and merketing of
produce). In the rural agricultural area, this matter is of the highest
importance, bacause the settlements have a small populetion which is unable
to supply the services and installations at a lavel which is worthwhile (in
terms of the level of efficiency of the installation in relation to the
consuming public). Therefore, service facilities which cannot be located
within_settlements will, because of their high value, be located at inter-~
village centers, which serve as both physical focii as well as focii for
activities, and constitute the wholse basis of the inter-village system of
the region. In the yalley, there is a need for planning such settlements as
these.

The types of services and installations needed within the rural settlement
system, according to the level of supply of services, and in accordance
with the threshhold of worth, are presented in Table 2, below;

Table 2: pistribution of Communal and Consumer Services According to
Their Area Hierarchical Level (Function Which is planned to Exist At This

Level)
service Level of Settlement |Level of Bloc L.evel of Region
1. Kindergarten X - -
| 2. primary education - X -
3. Secondary education - - X
4. Nursing and child
care X - -
5. physician and general
clinic - b -
6. Ambulance X - -
. 7. Cultural hall - X -
8. sport clubs and fields x - -
B 9. Market X - -
10. shops and workshops - - X
11. Administration x - X
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In general, there will be included within the settlement itself the public
services which require a high level of accessibility, and which in terms of
their size have a low level of efficiency. Because of this, day care and
kindergarten centers will be established within tha settlements. Within

the settlement there will be a need for a nursing ream to deal with smergencies
and to engage in daily medical care at the instruction of a physician.

Youth clubs and sport fields, = market and secretariat, all of thess are
services needed at the level of the isolated settlement, because of the

great need for these services as well as because of their low threshhold of
value.

At the level of the sattlement bloc, there is a need for primary educational
services, a clinic, and a cultural hall. According to the norms of the
ministry of Education, an optimal elementary school contains thres parallel
classes for each of the grades, which are six, yielding a total of 18 classes.
According to the norm of an average of 30 pupils per class, the elementary
school would serve a population of 540 children. In the Israeli village,

the age group of the slementary school comprises 16 to 25 percent of the
totel population. There would thus be nesded a population of 2,000 to 3,000
persons in a settlement bloc of five to seven settlements.

At the level of the settlement bloc, it will also ba necessary to supply
the services of a physician snd & clinic. According to the norms of the
ministry of Health and Kupat Holim, one physician is nesded for every 2000
people. In general, a physician in s bloc clinic is assisted by & nurse
and two aides. There are two methods for supplying health services at the
bloc level. One is the network method -- where the physician and his aides
visit the settlements within the bloc at reqular times. The other is the
concentration method, where residents of the bloc visit the physician at
the clinic in the center of the bloc.

Additional health services, such as radiclogy, will in general not be supplied
at the regional level, but rather in a nearby city. The gynocologist is an
exception, since in gensral there is a constant need for his visits, once

or twice a month, at the bloc clinic.

Secondary educational services, administration (regional council), shops,
and workshops, etc are, to a certain extent, exclusive services appropriate
at the regional level only. A secondary school is planned to serve a pepu-
lation of 5,000 persons, and can serve up to 10,000. Thus, this service is
needed only at the regional lesvel.

Types of sconomic services neaded according to the appropriats level of
supply are presented in Table 3, below:

ko
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Table 3: Distribution of Economic Services According to Hierarchical Levsl

- service Level of Level of Level of
Settlement Bloc Region
1. Fertilizer and seeds X - -
2. Mmixture - - X
3. Fuel X - -

4. Citrus packing house

]
1
x

S. pate packing house - - X
6. Thatching X X -
7. Garage X - -

8. Tractor and tool repair

]
x
]

9. Administration - - X
10. Gas station - - X

In contrest to public services, most economic services should be supplied

at a level above that of the settlement, especially at the regional level.
At the seme time, there are a number of services, such as thatching and
repair of tools which are needed at the bloc level. In reslity, it is more
difficult to determine the appropriats level of supply of economic sarvices
as opposed to the level of community services, since there is no agresment
by the experts in this area, as there is in the arsa of community services.
Thers is no doubt that economic service installations are needed even et the
regional level, and that the regional level is preferable, in general, in
terms of both the consuming public as well es the scope of necessary invest-
ment. The reason for the lack of agresment lies, to some extent, in the
dynamic of technology and the differences betwesn the needs and competitions
of various economic units,

LOCATION OF SERVICE INSTALLATIONS

The most desired location of service installations, from the point of view

of the settlers, is within each of the settlements. Yet, in terms of efficiency,
it is necessery to concentrate these services at centers. Therefore, the
solution to the problem of location is a compromise between high accessibility
for settlements, in terms of travel time, end the number of centers which

can be developed in accordance with the officiency of the services which they
must supply.
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Adam District

The determination of the number of centers necessery for the Adam District,
and their location, is & very complicated problem in comparison to the
district north of the Dead Sea, becmuse of the larger scope of settlement
in the Adam District.

Because of the scops of settlement, there is justification for establishing
in this district a bloc center for settlement concentration of five to ssven

. settlements. In light of the plan to establish 15 settlements in the ARdam
District, two bloc centers are needed, in which will be located agricultursl,
consumer, and economic services. Other regional services beyond the bloc
level will be located at ons regional center. At the same time, one must
take into account a number of compelling factors which will influence the
location and development of inter-village centars:

a. The desire to save high expenditures in establishing a foundation.

b. The deeire to avaid the development of "silent" centers instead of
populated centers, so that the center will not be abandoned at night
and so that the foundation will bs fully exploited.

C. A solution in finding housing for those service workers who are not members
of settlements.

d. petermining the location ef the center in relation to the settlements
which it serves.

8. The location of the center at a point where the climate is comfortable,
especially in regione where the harsh climate constitutes an important facter
in daily life and activities.

f. The need for services in the early stages of development does not suit
the final distribution planned for needed services at the stages of complete
development.

9. The desire to prevent scological praoblems created by the location of
economic facilities next to residential concentrations, qr#ﬁbnfuconouic
facilities. B '

The solution to the problems of location, while dealing with the factors
listed above, was achieved by building a simple gravitational model, which
enabled the quantitative hendling of deta and compelling factors, and led
to a general solution of the problem.

The process of planning and the details of the model will not be outlined
here. They appear in "The General Regional Development Plan for the Jordan
valley Region," which was published in the spring of 1976 under the aegis
of the Settlement ynit of the world zionist Histadrut.

I
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The planned inter-village system of centers according to this model appears
on the mep of the regional syastem. The planned inter-village centers in the
region are:

a. Community and consumer services center at Ma'ale-Efraim, which will
serve as a regional center and a bloc center for the southsrn half of the
Adam District.

b. The center for econemic services, close to the monument for the IDF
fallen in the Fatsel yalley, which will serve as a regional center and a
bloc center for the southern half of the Adam pistrict.

c. A bloc center for community and economic services near the moshav Khamra,
which will serve the northern half of the Adam pistrict.

d. A residential concentration at Ma'ale-gfraim, intended for those employed
in regional services, who are not members of settlements.

This solution is outstanding in the number of characteristics which coordi-
nate the planning data and the compelling considerations, as follows:

a. Only three, instead of the proposed four, centers will be developed.

b. The ma'ale~Efraim center will be populated, and the two "silant" centers
will be close to populated settlemants.

c. The residential concentration for those employed in services, at one
point will lead to the creation of an additional settlement of the size of
an agricultural settlement.

d. The separation of economic service installations from community and consumer
service installations will avoid ecological praoblems.

8. The regional community service installations and the limited bloc instel-
lations for these services will be located at a point 400 meters above saa-
laevel, in a place where the climatic conditions are good, relatively, in
comparison to other points in the region. The location of the residential
concentration for service employses allows a comfortable climate and the
separation of economic service installations.

f. The marginal added cost of locating centers slightly to the south of the
geographical center of the region is more than covered by the benefit of
locating the point where climatic conditions are more comfortable, the savings
in foundation, and ths separation of public, consumer, and economic services.

9. Because of the more rapid rate of development forseen for the southern
half of the Adam District, it will be possible to develop therae installations
for bloc services which will serve the whole district, until the population
of the northern half of the district will increase to & size which will
Justify development of the Khamra center.

L5
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The District Nerth of the pead Sea

Location of the service center in the district north of the Dead Sea is
aimpler than in the Adam District, because of the smaller number of settle-
ments planned for this district and because of the greater population
concentration planned for the residential center, intended for tourism and
recreation workers near the Nahal parja. The general service center will
be. located near this residential center, to snsure at least community and
consumer saervices.

It is assumed that the inclination of kibbutzim to develop e substantial part
- of the economic service installations among farming enterprises will moti-

vate them to do this as well in this district. Services which cannot be

developed in the isolated settlement, because of the high cost, will be

taken up by kibbutzim outside of the region -~ in the Jerusalem region,

the Arava region, or the Adam pistrict in the Jordan valley.

THE REGIONAL FOUNDATION

Today in the Jordan yalley there is a developed network of roads which will
be appropriate to the needs of the region even in the stages of full davel-
opment. At the same time, the link batween the region and the national road
system should be improved, and the settlements of the region should be linked
up to the national electrical and telephone grids. Additional water projects
will be developed (in particular by drilling), in ordsr to supply water for
agricultural and household needs. It is to be noted that the high tension
line has already baen strung along the adam District, and the highway on

the slopes from Khamra south to the Jerusalem nighway to Jericho was, at

the time of this writing, in the stage of implementation.

NATURE, LANDSCAPE, AND ANTIQUITY SITES

The image of the Jordan Valley as a wilderness is not in accord with reality.
In the Jordan yalley there is an abundance of uniqus flore and fauna. There
are also in the region many beautiful landscapss and many antiquity sites
which attest to the ancient settlemsnt of the region.

In addition to the development planned Por the region north of the pead Sea
which will be based on the pead Sea and its coast, there is also a proposal
to declare a number of nature and landscape preserves and to establish
animal and bird sanctuaries throughout the region. The development of
naturs and landscape sites will attract tourists and hikers to the region
and create additional sources of employment at the tourist and recreational
installations planned for the Dead Sea coast. The proposed preservas are
shown on the map of the regional system and the use of lands.

L6
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Summary and View of the Future

The new Jewish settlement in the Jordan yalley region is a return to a

ragion which in the past was a focus of an active and vibrant Jewish settlement.
The settlement system, both existing and planned, will encompess a population

of 20,000 persons —- half in the Adem District and half in the district north

of the Dead Sea. The agricultural development of the Jordan yalley will
contribute to the independence of the Israeli economy in foed production

and will enable the export of egricultural produce which ripsns early in the
mild winter of the region. The development of tourism will attract many tourists
and hikers to this region which is rich in historical sites and besutiful
landscapes.

The Jewish sattlement of the Jorden yalley will create & continuity betwsen
the northeast and the center and south of the country. This will increase

the accessibility of the center to regions which were far from it in the
years before 1967. Added importance of Jswish settlement in the Jordan valley
ie that it will create a Jswish buffer between the two largs concentrations
of Arab population in the hills of Samaria and Judea and the Transjordan.

Two international roads pass through the region of the yalley and link the
two concentrations of Arab population on both sides of the Jordan: Shachem-
Nahal Tirzah (Wwadi pharoah), the Adam bridge and the Jerusalem-Khugim Bridge
(Abdallah),

These facts are of very great political and security significence. The new
reality in ths Jordan valley enables the creation of a contact between the
_ activities of the Jswish ssctor and those of the Arab sector, a contact

which in the future will contribute to peace and progress throughout the
whole area.

APPENDIX A
CONSIDERATIONS IN DETERMINING CENTERS

Stage A Solution -~ Regional

The central places in the whole region, according to the length of an average
trip in minutes (at a speed of 60 kilometers per hour) are:

place Length of trip pDeviation from average (%)
B 1, Khamre 22 52.3
2. mashu'a 19 31.0
3. patsel 18 56.1
4, Tomar 19 61.1
5. Netiv-Hagdud 20 61.9
6. Hajiftliq 20 26.8
7. The monument 18 24,0

Thus, the most central spot in the yalley is the monument to the IDF fallen,
near the moshav patsel.
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Stage A Solution - Bloc
The central places in sach of the two blocs are:
Khamra bloc: moshav Khamra - a trip of average length of 7 minutes.

Patsel bloc: the monument; (shlomit) patsel, Tomar, Netiv-Hagdud -- a trip

of average length of 11 minutes. Thus, the optimal center location for the
Khamra bloc is nearby moshav Khamra. In locating the center of the patssl
bloc, the monument was preferred, in light of considerations mentioned above.

Stege B Solution - Khamra Bloc

After determining the most central point in the Khamra bloc nearby mashav
Khamra, in light of considerations noted above, the installations for
bloc communal and economic services were then located there.

Stage B Solution - patsel Bloc

The central place in the bloc -- the monument —- meets all of the criteria

for the bloc center of the patsel bloc, as well as those of the regional

center. But the climate is harsh. Therefore, the community service installations
for the patsel bloc and the whole region were not located there, but should

be locatsd at a community service center in a more comfortable place. In

spite of this, the monument is the appropriate place for thes economic center

for the patssl bloc and the whole region.

Stage C solution -- patsel Bloc and Regional center for Community Services

Alternative points in the center of the region,. where the climate is more
comfortable, are noted in the following teble:

Place Average length Grading peviation from Grading General

of trip Average (%) Grading
1. Khamra 22 1 52.3 4 5
2. mekhora 26 4 38.7 2 6
3. Gitit 24 3 35.3 1 4
4. ma'ale-gfraim 23 2 45.5 3 5

0f the settlements listed above, Mekhora should be removed, because the traveling

time to it is the greatest. Gitit is closer to Ma'ale-Efraim and there is almost
_ no difference in these points. The choice remains between Khamra and ma'ale-

Efraim-Gitit. It is clear that khamra cannot serve as the bloc center for the

Patsel bloc. ma'ale-Efraim is more central to the settlements of the patssl bloc

then Gitit, and thus it is chosen as the center for community services for

the patsel bloc and for the regional level of the region as well. This center

will be populated, and will include the housing for those persons wmployed

in regional services, so as to provide them with comfortable climatic conditions

in proximity to their place of work.
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Figure 1: System of settlements in Jordan Valley
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gxisting and in exscution
planned
Kibbutz
Cooperative moshav
Workers moshav
Inter-village center
Service center
Nahal settlemsnt
planned regional border
National highway
Regional highuway
planned highway
minority settlement
makh ola Be
Bardela
Mmekhola
peka'ot B
peka'ot
Khirbet Beit Hasan
shechem (Nablus)
Khamra
marg-ez-Za'ana
Argaman
Nahal mekhora
Government Experimental Station
masho'a
Nahal gitit
ma'ale-gfraim
Shlomit
patsel
Tomar
Gilgal
Netiv~Hagdud
Kibbutz B
Nahal Na'aran
Khirbet el-'Auja Takhta
Jericho
ma'ale-Adumim
Jerusalem
Qaliya B
Qaliya
Nahal mizpe Shalem
Dar ja
Dead Sea
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Figure 2 - mekhola - General view
Figure 3 ~ mekhora - General view
Figure 4 - mar j-en-Na'a ja ’
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Figure 5: Khamra-Ma'ale-Efraim-Shlomit Bloc Center
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Sattlement

Inter-village center

Service link to regional installations
Service link to bloc installations

+ Service link to bloc and regional installations located at same point.

Beka'ot B

. Beka'ot

Khamra bloc
Bloc center
Khamra
Mekhora
Argaman
mashd'a
Gitit
ma'ale~-Efraim
Shlomit
patsel

Tomar

Gilgal
Netiv-Hagdud
Kibbutz Be
Na'aran
Patsel bloc.
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Figure 6:- Duma - a typical mountain village on approach to Samaria

Figure 7: Argaman - general view
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Figure B: Argaman - View of the fields, from west to sast
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