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VII. RECOMMENDATIONS

A- Introduction

-in JSSrST f"iSCt" * th° ESCU* re8i°n °an "e •»-*«•« -to thre.
(a) Water supply and sewage disposal schemes;

(b) Irrigation and agricultural projects;

(c) Projects providing water for various industries.

en, *f} The. Wat0r SUppIy and sowa*e aiSBQsaj gchgags: there are non-profit
enterprises planned and executed for the welfare of the citizens.

f,.4nJ? ade<luate quantity of safe drinking water and basic sanitaryfacilities are a matter of human rights. sanitary

oro.r;" the 5s?"* member Countries the capital investment needed for such
projects is totally paid for by Central Governments. Tariff schedules
re^r* V* ^?iSned t0 C°Ver the COst °f operation, maintenance a,»dreplacement Only in Yemen are the tariff schedules also designed to recover
abilitvP ofL tihnV6Stmen1t Costs d-in* a period consistent wi\h the payingability of the people served. Information on pricing and tariffs w*~
^"^erfge^tariffr ¥*? "' !«" "' *"" ^A^un^ie"U

the JnlL^^^r .ln6 agricultural projects: with the continuing growth ofthe population of the ESCWA region (about 100 million at present to a
forecasted figure of 135.5 million for the year 2000), agricultureis assupine
amore important role in the development of the region. SriCUitUre 1S a-suminS

when i^riCUltUrahPr°JrtS in the ESCWA re*ion are economically feasible onlywhen large quantities of water can be secured at relatively low costs

imo J*!?6*1, °\ the Price of water alone, desalinated water would remain
uneconomical for agriculture until technological advances permit ^S

-z&szz^&ssxijz -sets»rs2r 5
uFV«rt.unit.ies tor the rural communities. A 100 per cent <.„hc^v p„~

Cha^s 7 ^ dr^naSe PCOJeCtS " the — P-cti/e in the ESC^A regionCharges for operation and maintenance and other agricultural service* are
the'cron " "?, 'm °* " fixed lmA tax per --tare'or a small percentage ofthe crop, usually not exceeding 10 per cent; percentage of
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„ . (C) pro.iects providing water for various projects: the total cost of
re.lLIr°f ♦ lndustries together with the operation, maintenance and
replacement costs, are fully recovered from the concerned industries and are
reflected in the selling unit price of the final product.

B• Recommendations to ESCWA member countries

Based on the six previous chapters of the report, recommendations are
presented to each ESCWA member Country as follows:

1. Bahrain

(a) Establishing a national water-resources authority responsible for
water resources development, conservation and quality control is recommended.
This may have been recently established;

(b) Combating water waste by reduction of water consumption through
setting an adequate tariff system for drinking water, garden watering, and
wastewater disposal, and the introduction of metering is urgently recommended;

(c) Since Bahrain is shaping up into a commercial centre for the Gulf
region desalinated water production must be increased to meet the demand for
more drinking water of better quality. More desalination plants are
recommended Solar stills are a source of fresh water for desert hamlets,
small settlements along the coasts, hospitals, hotels and resorts would be
very economical and are highly recommended;

(d) To reduce water distribution losses, old networks must be renewed
and conveyance water losses reduced through setting active maintenance and
repair teams all around the country;

(e) Provision of some sewage disposal facilities for the rural
communities and adequate sewage systems in all towns is recommended;

(f) Sewage effluents recycling projects are recommended whose water
production should be allocated for agriculture and industry;

(g) Overpumping of groundwater must be avoided by setting advanced
pumping programmes in co-ordination with the Gulf countries;

(h) Measures against pollution of shorelines must be enforced;

(i) Salt tolerant and moderately salt tolerant crops are to be
encouraged. Date palm, sugar beet, cotton and salt grasses are among the salt
tolerant crops, while pomegranate, fig, grape, olive, alfalfa, flax, tomato
asparagus, barley, rice and sudan gross are known to be moderately salt
tolerant;

(j) It is recommended that agriculture be fully subsidized and that fish
and sea-food be made a routine portion of the daily diet.
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2. Kuwait

(a) Kuwait is urged to complete its programme of construction of seawater
distillation plants. All people have access to safe water supplies and
adequate sanitation services now thanks to the wise policies pursued by the
government. The additional constructed plants will meet the water demands of
the growing population and the different economic developing sectors in the
future;

(b) Completion of sewage disposal systems and re-use of treated effluents
for agricultural expansion is recommended;

(c) Metering and the introduction of an adequate tarif system for drinking
water, garden watering and wastewater disposal are recommended measures to
combat water waste and reduce water consumption.

(d) It is recommended that the irrigation efficiency be increased through
the introduction of lined canals and pipes for water conveyance to the farms
and fields and that water- saving field irrigation methods such as sprinklers
and drip irrigation be adopted;

(e) Sufficient funds for research on

distillation, in particular, must be allocated;

desalination and on solar

(f) It is recommended that the water-transfer project from the
Shatt-El-Arab to Kuwait be reconsidered since the preliminary examination of
the old outdated data on the subject, when inflated by 450 per cent, to bring
the cost and prices to present day levels, indicate the constructional and
possible economic feasibility of such a project;

(g) Further recommendations are full subsidy of agriculture; enforcing

measures against shoreline pollution, and making fish and seafood a part of
the daily diet.

3. Qatar

(a) Qatar is recommended to optimize its drinking water supply by mixing
distillate with brackish ground water in suitable ratios to ensure that people
are ingesting an adequate quantity of mineral salts which is quite important
in hot climates. It is also recommended to install small local reverse osmosis

desalination plants whereever necessary and to complete and expand its
sewerage systems to serve now developments;

(b) Since groundwater in Qatar has been overexploited optimization of
groundwater extraction and allocation is recommended with the help of foreign

technical aid. Pre arranged pumping programmes in co-ordination with other
Gulf countries are recommended to help stop decline of ground water levels,
salt intrusion and quality deterioration;

(c) Solar stills all along the coasts of the Qatar Peninsula are
recommended as an economic source of fresh water for small settlements along

the coasts;
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source^orarric^ttT rCCyCUnS Pr°JCCtS ™ -tended as an enhancing

increa'sinT^ •*•*»• - setting an
waste disposal and vigilent and activl^SSt '* MJd" Wateri»6 a^ «teris recommended; CtlV° M»tanance to detect and prevent leaks

^n£2Z°Ea£Z ZTsiTZZ1* member*a prodect for «*«-*»• «*
cargoes is recommended- ^ Qat" t0 Unl°ad their mois^re

i-iiSuTSffl1 I^S^'^S,^ ""*»• Canals °' usi<* P*« a«*
Salt to tolerant and moderately sa°toWnt * ^ BOth°dB ls reco^nded.mooerateiy salt tolerant crops must be given priority;

(h) Fish must be made a part of the daily diet.
A- United Arab Emirates

for wate" ^TcTTyto^LTT^ ' i?"™1 Wat°r "S°U~- •*•««.
criteria and standards for^ preW^re^ls'Tr C°ntr°,1-, ,"'ti0nal <aSlS"fiojects are also recommended;

(b) Increasing desalinated seawater plant- in m,* * •
the srowins demand for drin>ci„B water is received; "'" '" C°Pe "ith

hosp[sals?°horte "'and ££? haml0tntr0aUC\°w * """^ ~11 «****-*-.fresh waUr; hamletS "°ar the coasts »"" relatively cheap

construction of !LS l^Tt cUUs"^^ n' tr"1"6 "P "»urgently recommended; cities of the northern region is

tl ZtrJT™**? \° int™<^* metering and to set
™EEiT """ """" '" -^-S waTer;^aden „at:

trrl£ation methods such as sprinUin* and dSHr^T^'ISSSSi,'""

-.t.rhlote0hi„r,.°lCsl.n=Jlandldrm) Khi/ar an° "aSSa"a re6ions l° *—*«metres below 6rou„d ovel in '^ £** £"' *f *T«- £™ «00 to 500
the water extracted would bo lit I ! . J Project is recommended since
cost would ranso ^T^,T^ & ^^'"LlV£££ "tests

up an

ring and waste

•-;'•:>
.
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obtained from deep wells in the nearyby 2a'ala and Bada'a Bint Suad projects.
Pumping programmes should bo co-ordinated with other Gulf member Countries;

(i) The Falaj systems in the central and southern coastal parts of the
Emirates should be carefully looked after and reconstructed where necessary
since the represent a cheap and safe method for groundwater extraction;

(j) Sewage effluents recycling projects are recommended and their yield is
to be used in agriculture.

5.

Oman is lagging behind other Gulf countries in developing its water
resources and in providing adoquate drinking water and sanitary facilities for
the population, despite the fact that it is an oil-producing country and that
is possesses relatively better water resources potentials.

(a) It is recommended to provide every township and village with
reasonably accessible clean and safe water by investing heavily in water
supply and sewerage schemes. A minimum of 100 litre per capita per day is
recommended for urban population of 50 1/c/d for rural population;

(b) An equitable increasing-block tariff system is recommended to cover
the cost of maintenance, operation and replacement;

(c) Standpipes should be fully subsidized;

(d) Allocation of sufficient funds for health education and environmental
protection activities is recommended;

(e) Establishing a national water resources authority for water resources
development, conservation and control and for setting standards is recommended;

(f) A comprehensive plan for rural water supply and sanitation should be
prepared;

(g) Being the main source of domestic water in rural areas, falaj systems
must be well maintained and protected from pollution;

(h) Measures to improve irrigation efficiencies, reduce agricultural water
consumption and introduce water-saving irrigation methods including canal
lining, use of sprinklers and drip irrigation should be taken;

(i) Recharge schemes should be prepared which will not only minimize
lossess and recharge the coastal alluvial fans, but will also h«lp in control
of saline water intrusion;

(j) Introduction of solar stills along the Omani coasts and cloud seeding
activities should find room for useful application in Oman.
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6. Saudi Arabia

(a) A national water resources authority responsible for water
development, conservation and quality control must be established. Such
authority should include a strong hydrology section responsible for carrying
out periodic hydrologic measurements at selected sites all over the country.
Data thus collected should be processed and published;

(b) A comprehensive plan or rural water supply and sanitation must be
prepared;

(c) A set of national standards for minimum quality requirements of water
produced for various uses and for disposal of waterwator must be prepared.
Mational design standards for water projects should also be set;

(d) The city of Taif needs additional resources to supplement its present
7,000 cubic metre per day water supply. Groundwater resources should be
investigated;

(•) Villages should depend primarily on deep wells for their water
supply. The poor accessibility of many small villages which are scattered all
over the country enhance the importance of deep-well drilling for supplying
water to such localities;

(f) Combating domestic wastewater and reduction in water consumption is
recommended through the use of metering and enforcement of an increasing block
tariff system for drinking water, garden watering and wastewater disposal;

(g) It is recommended to improve irrigation efficiency by conveying
irrigation water through lined canals or pipes and employ water-saving field
irrigation methods such as sprinkling and drip irrigation;

(h) Natural pastures should receive proper attention overgrazing should bo
avoided. A grazing area should be kept aside for each village cattle of other
villages should be prevented from using it;

(i) Falajs on the Tihama coast and Hassa and Qatif oases deserve
attention. Maintenance of falajs and regulation of irrigation from these
sources are recommended;

(j) Solar distillation, cloud seeding, recharge projects, icebergs towed
to Jeddah for fresh water production should all find applications in a vast
country like Saudi Arabia and are worth considering;

(k) Water transfer from the Shatt-El-Arab in Iraq to Saudi Arabia is worth
investigation;

(1) Urban sewage effluents recycling projects whose yield is to be used in
agriculture are highly recommended.
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Democratic Yemen

(a) Preparing and implementing a groundwater pumping programme taking into
consideration the safte yield of each region;

(b) Constructing spreading dikes and spate breakers at the terminal of
wadis before they meet the Arabian sea to help control seawater intrusion and
provide water for recharging the coastal strip;

(c) Introduction of solar stills all along the 1,100 km long coastal strip
wherever feasible to provide fresh dosaltod water at low cost;

(c) Construction of sub-surface and surface weirs, at suitable sites,
across wadis to help recharge the deltaic aquifers;

(e) Have at hand a suitable number of small planes with pilots trained in
cloud seeding, if this proves feasible;

(f) Designing and implementing a tariff schedule of an increasing block
nature for water supply and sewage service charges;

(g) The feasibility of building a surface dam with reservoir capacity of 2
billion or more cubic metres annual storage in Hadramwat Valley after
interconnecting with all suitable adjacent valleys to provide sufficient
storage water should be considered. A similar project was executed in the
case of Grande Dexence Dam in Switzerland.

8. Yemen Arab Republic

(a) Groundwater extracted from drilled wells is expensive and of excellent
quality. It should be reserved for drinking, unless its extraction cost is
less than $ 0.1.

(b) Solar desalination plants should be introduced for fresh water
production along the Red Sea coast villages, hotels, etc;

(c) The small-dam construction programme is promising to provide
relatively cheap water for agricultural expansion, recreation, fish-breeding
etc;

(d) A programme for recycling urban effluent water should be initiated;

(e) Structures to prevent the spill of flood water from the western slopes
to the Red Sea should be. provided;

(f) A charge for water provided for agriculture should be levied on
farmers representing an appropriate percentage of the value of the annual
yield of the lot when irrigated from wells or from small dams.
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Jordan

th-sl^dT^^ Potentialities in

fieldsCbi» th°eUTa\er.POtentialitieS °f the Swa*a« Qatrana a"° Sultani well
Prelect ^rom\tJ1weliaS1fI\'elSdhs°Uto ^L^TT ^^ "" 3«*« ~Scapital's water shortage; recommended to help solve the

with the *£Ll?V~ati*°nS I"* economic incentives are recommended in dealing

install?; fjLZSTXLZ osmos^ant ^ the'Zt, ££"£&, to
desalt its water for domestic use; valley to

«ffi (!} J* " recoinmended ^at schemes for re-using urban treated wa-teeffluents from Jordan's northern cities, where 85 per cent of theTommy's
population live, for agriculture and industry be introduce^ *

•

(f) Active maintenance teams for water cmniu ^;-4-„;w..
would minimize water losses and save water and money? * dlStribUtl°n nctwot*s

so™ «f*f/ Cr°P Char8/ in termS °f Percentage is recommended in order to paysome of the expenses of the irrigation projects; P y

(h)(h) Caution should be exercised before deciding <-n inmi ««„„,«. *.vEuphrates-Jordan water transfer scheme, as discussedI *&.^^SSti^
to achieve the same objective are to be thoroughly investigatedZ

TrL <T I * P year fr°m the EuPhrates in Iraq at Al-Qaim near theIraq-Syrian border. The UK consultant Howard-Humphreys are well qualified
technically for the project. Its estimaod cost isTn excess fTus i
would°nstSvtS Vd0-^^11065 ^ f°Ur StaBCS ^^tl^Ih proje twould serve all drinking water demands in North Jordan^. The cost of one
cubic metre of transferred water will exceed $ 0.50.

10. Lebanon

of mala> £? hydrol°By and toPOSraphy of the country permit the construction
ILTI- , t0 8encrate considerable amounts of hydroelectric energy asubstantial part of which can be readily sold to other countries It' is
strongly recommended that this target should be actively pursued in all future
Plans for wate resources development. This would enable the g'vertunent to
SUT*1 tiT1* TVenUe f°r CarryinE °Ut mode™ water ^PPly andTewerageschemes in the urban and rural areas, developing its industry and agriculture

Arab_ik^r.in(JuTi983)F°rCGS "*" ^"^ °' *»*'"'B "»^ ^™'
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(b) Use of the 2025 MCM of water discharged, on the average, to the
Mediterranean every year, must be realized in allocating it to various sectors
of the economy;

(c) A non-profit tariff schedule for water supply, sewerage services and
disposal of industrial waste should bo prepared to cover operation and
maintenance costs. It should be of an increasing block nature.

11. Syria

(a) Syria is recommended not to spend any more funds on major storage or
flood-control works;

(b) Since groundwater extraction is relatively cheap in Syria, the
Government is recommended to spend more on groundwater extraction to develop
the desert and arid parts of the Republic;

(c) Cattle brooding is a profitable business in Syria, therefore
pastures and grazing regulations should be given special attention in the
water use in the various parts of the Repbulic;

(d) Water supply and sewerage projects should cover the whole country
with well prepared tariffs to cover operation and maintenance expenses;

(e) Syria should conclude agreements with Turkey and Iraq in sharing the
waters of the Euphrates, which will enable the Republic to plan its
agricultural expansion on a sound basis;

(f) Since the cost of reclaiming the hilly gypsious land in the
Euphrates project is high, Syria may confine its cultivation in areas with
class 1 and 2 soils for the time being;

(g) Water saving irrigation methods are recommended to avoid drainage
and salinity problems as much as possible;

(h) Socio-economic conditions give the development of groundwater in the
semi-arid regions of Syria paramount importance in plans for future
development;

(i) In the southwest artificial recharge of the alluvial and volcanic
aquifers would be a practical and economic solution to problems that already
exist and those expected to rise in the future.

12 ERypt

(a) Revision of the water supply tariff schedule on a non-profit basis
is essential to cope with the increasing expenses of maintenance, replacements
and operation. Public utility rates should be set at levels that would
achieve a balance between cost and revenue, with only minimal subsidies to be
provided by the Government. Sewerage service charges should be combined with
the water bill following the same guidelines;
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Sinai (tLTiaef fTtieJ Sovernorates of the Red Sea, norther and southernSinai, the Matrouh and New Valley, where only one per cent of the populati™
NiIeS'onlyVebya 225^ "7™ ^^ ""* —°btain ^ZJ from'the
wastewater solTT^ - ^ '""* ~lM 3nd PUmpil* WOrks- T^at*d urban
SEE £ ™r ~—° - =s=rsat^rs-

season^Uf^/^t016111'- T/3" W3ter Provided ^y the High Dam at allseasons and the high agricultural skill acquired by the Effvptain formic
throughout the centuries, agriculture should remain the' backbone of the
country's economy, only to be enhanced by the following factors a) modern
f^rti ize°rs "JSS"^ "lT^ "" ^°*^ <* a^i^lt^ral ^chTnery™
™i*i •? \- Plant dlsease control, and extension services- (bspecail consideration for cotton and rice production to help the export

8n":t(C) a land °r acr°P yield ta* to be enforced to cover the operation
shliTf^T6 ,OXp°nses of the irrigation and drainage systems; (d) farmers
2Z , t I'?1" .t0 reC6iVe loanS With low interest "Us to be paid bacT oneasy installments enabling them to purchase necessary equipment to increase
^r; tf (6) dUG.t0 thG Umited arable land - theVle Valley, wher 99lllo^L:l,the P°PUlatl0n UVe' V6rtiCal 6Xpa-i0n °f a^iculture is\trong^

ii » (d> Hi&h losses in water supply distribution systems due to leakage in
all Egyptian cities call for strict active operation and maintenance teams6
13. Iraq

should^ 2S ^ Sim0St 10° P°r C6nt fl°od-Proof, therefore no more fundsshould be spent on other major works relating to flood-control;

(b) Drinking wator and sewerage service tariffs should be revised and
set to recover operation, maintenance and replacement costs through an
increasing block tariff system making the first low-cost block so designed as
to provide every person with 100 1/day. st.ndpe.ts should be fully subsidized!

inund^L^ Water-Wastin* traditional method of rice cultivation by
.£2 1B i ^Ce farmS t0 a depth of 50 cm Prior <-o seeding should be
svst^ ^ rTlard ^ m°dCrn meth°dS USin^ fertilizers, modem drainage
willT' PV ^ f1*? diS°aSe C,°ntr01 measur". weed extraction etc. This
M ^.dri.b«Zil \° b;Ui°n " WaStCd aimUaUy °n What is loca11* termsdas Taayiab prior to seeding;

*.*< 1*1 irrigation return flows in Iraq are abundant. It is roughly
tl Zr? TUnt. t0 10 bilUOn m in an avera&c ycar wit* a TDS of 2000
TD. ™! IT" *BJ ,mrinB irri*ation retu™ ^ows with fresh river water, the
TDS can be reduced to an acceptable level. The drainage water thus treated
tl *Cr,7"US6d .f0r irrigation. Moderately salt resistent plants are
recommended in this case. For example, pomegrenates, figs, grapes, olives
alfalfa, cantaloupes, flax, tomatos, asparagus, barley, rice, lettuce'
carrots, spinach, onion, peppers, wheat, etc.;

,L
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(e) Iraq is recommended to continue land reclamation by constructing
drainage systems down to field drains, land levelling and weed extraction,
salt leaking and use of fertilizers, use of crop rotation, etc. Total
reclamation costs are expected to range roughly from $ 6000 to $ 7000 per
hectare. It is suggested that half of the reclamation cost bo subsidized by
the government and the other half be recovered through a land or crop-yield
tax whichever is more feasible;

(f) Maintenance of all water projects should receive
consideration. This will save both water and money in the long run;

prime

(g) Projects for soil stabilization and prevention of sand-dunes
movement along both sides of the Gharraf Canal in the southern par to Iraq
between the Tigris and Euphrates should be implemented;

(h) Well drilling in the northwestern and southwestern deserts with a
limited work on building of small dams at suitable sites of the Euphrates
desert wadis will be necessary for the development of the desert areas and
settling the nomadic tribes;

(i) Some harnessing measures of the springs in the north and
northeastern parts of Iraq are recommended to provide water for forestry and
local domestic needs;

(j) A programmed and co-ordinated operation of the reservoirs in the
country together with the Tharthar project would enable Iraq to employ the
principle of perennial storage almost completely, thus avoiding any wastage of
water in wet years and any serious water shortage in dry years;
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