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Summary

Water issues relative to Palestine have attracted
considerable attention during the past 20 years, but mostly
in a Jjournalistic style which focuses mainly on ownership
rights of related riparians. Very little indepth studies were
conducted in relation to the great many i1ssues pertaining to
water resources and their use.

This study deals with one of the major water resources
in the West Bank and Gaza Strip, namely, artesian wells. It
relates to both groups of wells, those owned by Palestinians
and those drilled by Mekorot (Israel's national water firm).

Collecting reasonably reliable 1information and data
relating to water in Palestine is not easy, especially in the
light of the strict blackout imposed by Israelil authorities.
Information relating to the situation of Palestinian wells
was collected through interviewing a sample of well owners
and another of local experts. Data on number of wells, their
distribution, and their volume of discharge was solicited
from some Palestinian and Israeli sources which are directly
or indirectly connected to primary sources of data.
Information on water quality was based on analyses of samples
taken from wells representing all major locations. Samples
were analyzed in a specialized laboratory which happened to
have results for analyses conducted during previous years.

Estimates of water consumption

Aggregate West Bank consumption of water for all purposes
was estimated for 1990 at 118 million cubic meters (MCM), and
Gaza Strip's at 97 MCM. Consumption for both territories (215
MCM) is broken down by type of use 1into the following
sectors: 152 MCM (71%) for agriculture, 56 MCM (26%) for
domestic purposes, and 7 MCM were used 1n 1industry.

Comparisons of consumption with Israel and Jordan provide
stark difternces. QOverall per capita consumption for
Palestine amounted 1in 1990 to 129 cubic meters, of which 34
cubic meters were used for domestic purposes. The
corresponding figures for Israel were 376 and 103 cubic

meters, and those for Jordan were 255 and 52 cubic meters.



A comparative evaluation of consumption trends by purpose
indicates that there have been a relatively marked rise in
domestic consumption. By contrast, there has been a tangible
drop in the gquantity of water used in agriculture, especially
in Gaza Strip. This has been precipitated by numerous deep
transformations, most importantly, introducing tremendous
improvements in irrigation and farming techniques during the
past 20 years. But it is also noticed that the land area
under irrigation has dropped tangibly (eg. 1in Tulkarm
district: from 14,600 donums in 1978 to 9,900 donums in
1989). Other factors which have also helped reduce the demand
for irrigation water include the following: Israeli
restrictions on Palestinian agricultural trade, gquotas
imposed on the cultivation of certain crops, and providing
incentives for the uprooting of citrus orchards.

A particularly important factor for reduced demand of
irrigation water stems from the sharp decline in the
profitability of most 1intensive farming patterns. This
transformation has gained strong momentum during the past few
years (1989-1992), mainly as a consequence of adverse
transformations in the marketing structure.

Number of wells
There were 750 wells in the West Bank by the eve of

Israeli occupation, but 413 wells only were in operation. The
rest were not 1in use due to a number of causes, mostly
technical. Many other wells were closed during 1967-1990,
mainly because of being located in security areas, or because
of drying up partially or completely. In 1990, there were 364
functional wells owned by' Palestinians 1in the West Bank.
There were also 32 wells drilled by Mekorot for the purpose
of serving Israeli settlers. In Gaza Strip, the number of
wells as in 1990 was 1936, of which 1791 wells were in
operation. The number of Israeli wells in the Strip is 28.

Classification of wells by purpose indicates that 38 of
all West Bank's Palestinian wells are designated for domestic
consumption, while the rest are primarily used for irrigation
purposes. In Gaza Strip, the corresponding figures are 49 and
1742 wells.
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Israel1 authorities have placed all wells i1n the occupied
Palestinian territories under strict control by virtue of
military orders 1ssued as required to meet Israell 1nterests.
The basic underlying objective of all Israeli policies 1in
this connection is trying to restrict pumping from Arab wells
to the bare minimum so that the largest volume of usable
ground water 1is preserved for Israeli use. Accordingly,
Israel's policies in relation to wells 1n the occupied
territories seem to be based on the following ma jor
guidelines:

1. Imposing a quota on all irrigation wells. and subjecting
violators to heavy fines. It is important to note, on the
other hand., that no guotas are imposed on wells designated
for domestic consumption purposes.

2. No permits are 1ssued for new wells destined for
irrigation purposes (only 3 such wells were drilled 1in the
West Bank since 1967, one of them serves a government farm).
Licensing of wells for domestic consumption, by constast, 1s
not banned, but it involves a long and complex process.

3. The rehabilitation of existing wells 1s made subject to
procuring licenses from [sraeli authorities. 1ni1s may prove
difficult, and nearly impossible 1f further deepening 1S
required, as in the vast majority of wells.

4. While all these policy guidelines apply to the West Bank
and Gaza Strip. they are enforced mcre strictly in the rormer
region. where Israelil water “interests" are substantially
greater. Besides. Israeli: authorities rind 1t much more
difsficult to enforce water restrictions in the Strap.

In line with those policy guidelines. the number of new
wells in the West Bank. 1.e those drillied after 1967 amounted
only to 23 wells, of whicnh 21 are owned by publaic
institutions. such as municipal and v111age‘ councalis,
regioanl water authorities. and the Water Department 1n the
"Civil Administration'. Only 3 of all new wells in the West
Bank are used for irrigation, and the rest ﬁ20 wells) are
used for domestic purposes. As for Gaza Strip, the number of
wells drilled since 1967 and up to 1990 was 630 wells,
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including those which were later abandoned for various
reasons.

Conditions of wells

The general conditions of Palestinian wells in both
territories is very unsatisfactory. Bores are of low depth,
ranging mostly from 60-150 meters in the West Bank and 15-80
meters in Gaza Strip. Beds of bores have accumilated large
quantities of silt, hence reducing further the productive
capacity of wells. Casing pipes are worn out. Engines are of
old types and with low horsepower, and they are already
around 25-30 years. Consequently, most of them are of a very
wéak productive capacity and of an extremely low fuel
efficiency.

Despite their appalling condition, repairing or
renovating artesian wells is impeded by formidable obstacles.
Any such repair is conditional on procuring permits from
Israeli water authorities. In general, this is possible for
such purposes as repairing or even replacing engines and
pumps. But permits are rarely granted for the purpose of
deepening existing bores.

In addition to constraints accruing to licensing of
desired repairs, owners of wells are confronted with profound
capitalization problems when they contemplate major repairs.
Until now, there 1s not one source of institutional credit in
the occupied territories which caters for such needs.

Distribution systems consist largely of metal pipes which
were laid down nearly 30 years ago. Hence they are
characterized by excessive leakage, which in many wells may
amount up to 20% of total output.

One of the main obstacles to more efficient management
of artesian wells is the constraints encountered by owners of
wells in regard to building distribution reservoirs, whether
in the form of storage pools or elevated towers. Such
facilities help reduce fuel cost, regulate smoother timing of
water distribution, -and facilitate the use of modern
irrigation techniques. Israeli authorities impose sE}ict
regulatious which are clearly aimed at minimizing the number
of such constructions. There were only 188 reservoirs in the



West Bank, of which 177 are located in the Jordan Valley. The
vast majority of these reservoirs were constructed in the
early years of occupation.

Unlike Palestinian wells, Israeli wells are characterized
by a considerably advanced level of technology. They are much
deeper (400-600 meters), equipped with considerably more
powerful pumps, and they are connected to the electric grid
and not driven by engines. Expectedly, they are far more
efficient than neighboring local wells.

Quantity of water discharged

The quota of water permitted for each well 1s prescribed
in the license issued annually for this purpose by the Civil
Administration. Quotas remained at the same level set in 1976
up until 1986 when they were cut by a flat rate of 10%. No
further cuts were introduced sincethen. Well owners seem to
comply with prescribed quotas. Only 8% of West Bank wells
exceeded their quotas in 1990. In addition to factors which
tend to curtail the demand for irrigation water (see section
on estimates of consumption), it seems that well owners are
fearful of the severe fines and other possible sanctions
which are imposed on excess discharge.

It is particularly disturbing to note, furthermore, that
38% of sampled wells 1in the West Bank are reported to
discharge 90% or less of their permissible gquotas. Again,
this was attributed mostly to factors relating to the
profitability of irrigated agriculture and to improvements
in the efficiency of irrigation practices.

The total gquantity of water discharged from Arab wells in
the West Bank amounted in 1978 to 37.9 million cubic meters,
and it later increased to 59.7 MCM in 1990. Around 23 MCM of
the quantity discharged in 1990 was used for domestic
consumption purposes (including insustry). In Gaza Strip, the
quantity of water discharged in 1939 amounted to 73.4 million
cubic meters (51.5 MCM for agriculture and 21.5 MCM for
domestic purposes). Additional quantities for domestic
purposes are purchased from Mekorot wells in the Strip.

The quantity of water discharged from Israeli wells

located in the occupied territories has risen sharply with
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the beefing up of settlement activities during the past 20
years. According to published and other classiried data. the
guantity produced rose from 13.8 million cubic meters in 1977
to 43.1 MCM 1in 1984, and then it rose to 52 MCM in 1990. Thas
means that 32 Israeli wells account for 47% or all water
discharged from West Bank wells. whereas 364 Arab wells
account for 53% of the total guantity. The imbalance can be
more starkly viewed when data 1s calculated on per capita
basis. The share of West Bank Palestinians of water
discharged from artesian wells has amounted in 1990 to 038
cubic meters per capita, whereas that of Israeli settlers 1is
calculated at 1562 cubic meters.

As for Gaza Strip, the guantity of water discharged by
Israell wells 1i1n 1990 is estimated at 4.5 million cubic
meters, of which 2.5 MCM 1s used by Israeli settlers, and the
rest 1s sold to local authoraties. Counting on a per capita
basis. average consumption of Israelil settlers in the Strip
1s calculated at 758 cubic meters. as compared to 137 cubic

meters for local residents.

Conseguences of Israelil pumping

The imposition of stiff restrictions on the operation or
Arab wells, especially those i1n the West bank, has maintained
guantities discharged under strict control and minimized
over-pumping. By contrast, no such restrictions are observed
by Mekorot in regard to its wells 1n the occupied
territories, hence over—pumping 1S a Serious problem. Untal
recently, minimal restrictions were also 1imposed on the
discharge of Mekorot wells lying within the ''green line'.

Excessive over-pumping by Israeli wells., whether those
located 1n the occupiled territories or within Israel:
borders, has precipitated grave conseguences on Palestinian
wells. which in most regions tap the same aquifers. The
impact oI over-pumping reflects most tangibliy on the water
table and the quality of ground water.

Water table has dropped during 1969-1991 by L6 meters in
the Jordan Valley area, and by 10U meters in Jenin district.
and 6 meters in Tulkarm area. The drop 1n the water table has

in many places caused a tangible decline, or even complete
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drying, in neighboring Palestinian wells and springs. For
example, 26 wells are reported to have dried up completely 1in
the Jordan Valley as a result of lowered water table. The
impact of Israeli wells on Palestinian ground water sources
(wells and springs) is aggravated by the fact that those
wells tap a much deeper aquifer. Furthermore, they are
equipped with much more efficient and powerful pumps.

Over—-pumping in Israeli wells has also resulted in the
deterioration of ground water quality in several parts of the
occupied territories. A detailed study of guality, based on
ascertaining total salts and chlorine concentration, has
revealed a sharp rise in salinity in the Jordan Valley, where
the majority of Israeli wells are located. Total salt
concentration rose during the period of 1982-1991 by 130% in
the north Jordan Valley (to around 1280 ppm in 1991), and by
around 200% in the Jericho area (mostly in the range of 2000-
5000 ppm). Chlorine concentration rose during the same period
by around 50% (to around 440 mgm per liter 1in the north
Jordan Valley and 1700 mgm per liter in the Jericho area).
The quality of water in most parts of the Jordan Valley has
in fact deteriorated so much that it is fit for cultivation
for fewer crops, and only after taking numerous precautionary
measures. Quality of water has also declined markedly in some
parts of the Jenin and Qalqgilia districts where local wells
are close to wells located within Israeli borders.

It is important to note that Israeli wells located in the
Jordan Valley region have a much better quality water than
neighboring local wells. This is due to the fact that these
wells are all located on the hills overlooking the Valley and
not in its bed, where salt concentration is very high.

Increasing salinity of ground water is considerably more
serious in Gaza Strip. It has already caused substantial
damage to citrus orchards, both in regard to productivity and
fruit gquality. It has also reduced the range of crops which
can be successfully grown at a commercial scale. The main
reason for this problem lies in the chronic deficit in the
water balance, estimated at around 40 million cubic meters
per year. The problem is being continuously aggravated by
over—-pumping from Israeli wells sunk during the past -few
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years i1nside the ''green line" 3just off the eastern border of
the Strip. These wells are designed to arrest the flow of
good quality ground water from within Israela territory
before entering into Gaza Strip.

Regular analyses conducted by the Water Department have
revealed that the best quality ground water in the Strip
comes from wells located in the north. Chlorine ranges there
from éround 50-150 mgm per liter in the western part of the
aquifer to 200-400 in the east. In the middle part of the
Strip, on the other hand, chlorine concentration rises to
around 900 mgm per liter in the east and to 2000 1in the
coastal areas, where seawater has already intruded into the
aquifer and caused serious damage. Good guality water, on the
other hand, 1s also still found 1n the southern coastal area
(from Khan Younis to Rarfah). where chlorine ranges from 200-
500 mgm per liter. To the east of this region. however, 1t
rises sharply to around 2000 mgm per liter.

Economics of wells

Unlike 1n Israel. the vast majority ot artesian wells in
the occupied territories are private property, usually owned
by 1individual landlords or smail groups of neighboring
farmers and relatives. In many cases, share holders are more
interested 1n making protfit on the sale of water than on
procuring irrigation water for their farms. Conseguently, the
profitability of wells as ordinary enterprises 18
continuously monitered and evaluated by owners of wells. On
the other hand. farmers buying. irrigation water have great
stake 1n 1ts price structure, obviously, on account of the
substantial 1mpact of the cost of water on the economics of
their operations.

A detailed study of a sample of wells has indicated that
cost wvaries widely 1Irom one well to another 1n response to
numerous attributes. Based on the price structure as in 1990,
the average cost of water i1n West Bank wells operated by
engines was estimated at 16 US cents per cubic meter. The
sale price for farmers was, on the average, 17.2 cents. As
for Gaza, water cost i1n 1990 was estimated at 10U cents and
sale price to farmers at 14 cents.
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Compared with the cost of water pumped through the
National Carrier in Israel (19.5 cents per cubic meter)
water in West Bank wells is around 22% cheaper. But because
of government subsidy, the sale price to farmers in Israel
(14 cents) is 23% lower than in the West Bank.

The cost of irrigation water in Jordan varies from one
region to another. In most major farming regions, however,
the cost of water falls in the range of 40-56 Jordan fils per
cubic meter (i.e around 7.2 cents). The sale price of
irrigation water to farmers in the Jordan Valley, which is
Jordan's major farming area, remained at the low rate of 3
fils per cubic meter up until 1988, when it was raised to 6
fils. At such prices the government provides a wide margin of
subsidy. 2

Water pricing policies in Israel and Jordan pose serious
obstacles to Palestinian producers, both in local and export
markets. Consequently, any discussion on liberalizing trade
in the future will have to involve arriving at more equitable

water poricing policies.

Development strategies

Formulating a development strategy in regard to artesian
wells is heavily contingent on the political scenarios which
are likely to emerge as a consequence to the ongoing
political process. Evidently, the basic question relates to
the degree of sovereignty which will be exercised by the
forthcoming Palestinian entity on ground water resources. In
particular, the drilling of more wells . is going to be one of
the major issues which interest either side.

Irrespective of any political scenario, however, the
Palestinians' policy in regard to artesian wells will always
have to be targeted at raising the productive capacity of
their wells and minimizing the cost of water discharged. This
is 1mperative for the purpose of expanding the area under
irrigation, and for aimproving the competitiveness of
Palestinian farm produce 1in local and export markets.
Achieving these objectives requires action along the

following lines:
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1. BExtending technical and financial assistance to farmers
for the purpose of:

Replacing worn out casing pipes.

Removal of silt from beds of bores.

Further deepening of wells where that is necessary.

[ = FE o T = S

Modernizing engines and pumps.

2. In areas where there are too many wells, and where most of
them are of very poor productive capacity (as 1in Qalgilia),
it 1S probably.imperative to close some wells and focus on a
small number of selected wells. In this case, the remaining
wells will be deepened and equipped with modern powerful
engines so that their productivity and efficiency are greatly
improved. These wells will be wused to provide water to
neignbofing farmers, probably at tangibly lower prices than
those prevailing at the present.

3. Helping owners of wells establish water storage reservoirs
is one of the important pre-requisites for raising the
efficiency of water use in Palestine. Such a scheme requires
technical and financial assistance, but more importantly it
remains heavily contingent on obtaining relevant licensing.

4. In the case of the Jordan Valley wells and springs, one of
the highest priorities 1is the establishing of collection
pools which are able to store output of springs and arrest
flood flows from neighboring wadis, in addition to receiving
water from n«arby wells. Water stored in those pools will be
of much better quality than that of neighboring wells, which
solves a serious problem for most farmers. Furthermore,
stored water can this way be conveniently conveyed and
distributed to client farms by using a regional distribution
system. Such projects will entail enormous benefits to local

farmers, again without endangering Israeli interests.

5. Parallel to all previously mentioned measures, raising the
efficiency of water in agriculture can be greatly accelerated
by introducing modern irrigation methods at a widere scale

and by renovating water transfer systems in common use. This
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is especially true in the case of citrus orchards, where
irrigation technology 1is least developed, although this
branch consumes around 45% of all water used by Palestinian

agriculture.

6. Expanding anticipated rise 1in the demand of water 1in
Palestine requires the drilling of a number of wells 1in
certain locations. In the case of wells needed for supplying
drinking water, the main requisite is the provision of
adequate capital (a deep well and related installations may
cost around $ 1 millﬁon). But in the case of irrigation wells
the préblem lies in licensing. Local and ‘international
pressure should be mobilized for the purpose of permitting
Palestinians drill new wells in a number of areas where over-
pumping is not a problem, and where topography permits
irrigated farming. This way it may become possible to expand
the area under irrigation by two or three times without,
necessarily endangering legitimate Israeli interests.

7. Any forthcoming management scheme of artesian wells in
Palestine should be based on a detailed knowledge of the
conditions of each well. It is therefore vitally important
that detailed records are Kkept on each one of them. In
addition to technical and economic data, the information
gathered should include water quality analyses. Until a
Palestinian water authority is established, this assignement
can be delegated to the Palestinian Hydrological Group.
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Sources:-

1- Statistical Abstract of Israel, 1991,pp.8,42.

2- M. Bilbaisi and Bani Hani, Jordan’s water resources and expected

domestic demand by years 2000 and 2010, a paper published in Jordan’s Water

Reasources and Their Potential, pp .14, 25.

3- Departments of Agriculture and Water, Gaza.

4- Departments of Agriculture and Water ,West Bank.
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