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AED BEST DOMESTIC WATER CONSERVATION PRACTICES IN OMAN 1998 

1.0 Executive Summary 

A comprehensive evaluation of best practices for water conservation in the Sultanate has 
been documented. A total of eleven best practices have been reported, primarily driven and 
directed by the Public sector. Every effort was made to report the practices in the most 
objective and concise manner supported by empirical data wherever possible. 

In reviewing the practices, it is clear to see that a concerted effort is being made to promote 
water conservation in all areas of consumption. The focal point for these efforts is the 
Ministry of Water Resources, with comprehensive public awareness programs that are 
formulated in a united effort with other governmental agencies, notably the Ministry of 
Agriculture and Fisheries, Ministry of Electricity and Water and Muscat (Regional) 
Municipalities. 

Although documented results of conservation efforts have not been included in the report, it 
is evident that follow up programs and accurate evaluation and analysis of the results is an 
on going process. Initial priority in the Ministry of Water resources was to implement a 
strategy that would define and quantify the available water resources of the Nation, this 
included aggressive exploration drilling programs, setting up of a Nation wide ground 
water monitoring program, and a National Well inventory. These efforts have resulted in 
the collection of a vast amount of data that the Ministry is collating and formatting to 
support rationale water management strategies that will service current and future water 
resource needs. 

In general, a holistic approach to best practice can be concluded as the currently preferred 
strategy towards water resources conservation in the Sultanate. This strategy, if viewed in 
light of the realities of urgent needs for water to support national economic development 
plans and effectively meet the quantum increases of domestic demands, is in itself an 
appropriate plan that reflects the Nation's development needs. As users and water markets 
develop in line with evolving institutional and economic framework, so would the need to 
implement more innovative and stringent water conservation plans. Furthermore, natural 
market forces, supply and demand, would force all sectors to adopt the most practicable 
and cost effective conservation strategy. 

In the final analysis, any conservation effort and practice should be applauded and 
supported. It is clear that the Sultanate is making every effort to implement programs that 
will support sustainable economic development while promoting rationale water use among 
all sectors of the community. 
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AED BEST DOMESTIC WATER CONSERVATION PRACTICES IN OMAN 1998 

2.0 Background on the Sultanate of Oman 

2.1 Physiography 

The Sultanate of Oman is located on the eastern coast of the Arabian peninsula. Oman has· 
a desert climate, with exceptionally hot and humid weather along the northern, or Batinah, 
coast and hot and dry weather in the interior. The Southern region, Dhofar, experiences 
light annual monsoons during the summer months. 

Muscat is the capital city, and the other major city is Salalah, located in the Dhofar 
Province in the south of the Sultanate. Among other towns are Sur, Nizwa, Rostaq, Ibri, 
and Sohar. Oman is bordered in the south by the People's Republic of Yemen, on the west 
of Saudi Arabia, and on the north by the United Arab Emirates. The Musandam Province 
of Oman, located on the Strait of Hormuz, is separated from the main part of the Sultanate 
by the United Arab Emirates (Fig. I). The eastern coast of Oman on the Gulf of Oman and 
the Arabian sea is l 056 mile ( 1700 km) long. 

The country is divided into eight administrative regions- Muscat, Al Batinah, Musandam, 
Al Dhahirah, Al Dakhliyah, Al Sharqiyah, Al Wusta and the Dhofar region. (Fig.2) 

The northern part of the country is dominated by the mountain chain (Al Hajar mountain 
which stretches in the form of an arc from Ras Musandam in the north to Ras Al Had) 
rising to 3000 metres and running for 700 kms from Musandam to near Sur. To the north 
east of these mountains lie the narrow coastal plain, Batinah which is the most populous 
part of the country. The capital Muscat is located at the eastern end of this plain. To the 
south of the mountains wadis (Wadi's are dry river beds, "ephemeral" which flows only 
after heavy rain storm events) drain to an arid interior plain with areas of sand dunes and 
sabkha (salt basins). In the south of the country the coast is bordered by the Jebel al Qara 
(Al Qara mountain range situated in the far side of south west of Oman). This slopes 
steeply to the south but to the north forms a gently sloping plain draining to the interior and 
known as the Nejd. And Salalah lies on the southern coast. The land is a contrast of jagged 
mountains, green grasslands, and the sands of the Rub al .Khali, empty quarter.(Fig.3) 

2.2 Population 

The total population of Oman is 2, 018,074 with 286,748 households and a projected 
population growth rate of 3.5% every year. The most populated regions being Batinah with 
about 564,6477, followed by Muscat region with about 549,150.(Results of the General 
census of Population, Housing & Establishment, 1993). 

2.3 Geology 

The geological formations in Oman range from Pre- Permian (Pre-Cambrian to Permian 
i.e 800 to 300 million years) to recent in age, with rock types including granites, volcanics, 
sedimentary, gneisses, and alluvials. Outcrop ranging in age from 800 million years to 
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AED BEST DOMESTIC WATER CONSERVATION PRACTICES IN OMAN 1998 

recent formations and varying in character from metamorphic and igneous to sedimentary 
as a result of experiencing different tectonic movements in the geological time scale. The 
major sources of water are the alluvium in Northern Oman (with recent potential findings 
even in the ophiolite in Semail) and the Tertiary limestones in the south. 

2.4 Climate 

Oman is an arid country in the tropics, characterised by low and erratic rainfall and high 
temperatures, which can reach over 50° C (122° F) in the summer months in the interior. 
The average annual rainfall varies from less than 50rnrn (2 inches) in parts of the central 
plains to 300rnrn (12 inches)over the mountains. Two distinct seasons occur, winter 
(November to April) and summer (May to October). 

Table 2.1 A Comparison of Temperature and Precipitation Data of Sultanate of 
Oman with other World Wide Stations 

Country & Average Extreme Temperatures & Precipitation 
Station 

Country Length of Average Extreme Length of Average 
Station Record Temperatures Record Annual 

Precipitation 

Years Max°F Min °F Years Inches 

Oman 23 116 51 38 3.9 
Muscat 
USA 14 106 -15 30 40.8 
Washington 
D.C 
UK 30 99 9 30 22.9 
London 
Libya 47 114 33 56 15. l 
Tripoli 
Saudi Arabia 10 120 40 10 3.5 
Dhahran 
Iran 12 127 24 10 7.6 
Abadan 
Pakistan 43 118 39 59 7.8 
Karachi 
Australia 86 118 32 104 21. l 
Adelaide 

Source:Environmental Science Services Administration, Climates of the World, 1969. 
Geographic names revised by editors in accordance with 1987 usuage. 
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Figure 3: Oman - Physiography 
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AED BEST DOMESTIC WATER CONSERVATION PRACTICES IN OMAN 1998 

2.5 Cultural and Sociological place of Water in Oman Society 

Traditionally water is greatly valued by the community, and it's equitable appropriation 
amongst the community is controlled by the highest level of institutional hierarchy. There 
is no doubt that the community understands and respects the need to conserve water and 
control it's use under a strict order of priority. First and foremost the highest priority is 
given to the right to fulfill thirst. By this, it is perceived to be wrong to deny any man the 
right to of water to fulfill his thirst. Following this is the right of water for animals, 
irrigation and domestic use. This tradition is unanimously accepted and revered, especially 
in light of the teachings of the Quran with respect to water, for it is written that: 

"We made from water every living thing" (The Holy Quran XXI, Verse 30) 

The traditional lifestyle of all Omani communities adhere to this teaching and continue to 
place water as the most precious resource for their survival. In light of this, Government 
legislation, water management framework and implementation strategy continues to be 
influenced by this teaching. Once this fundamental principal is accepted, and understood, it 
is clear to recognize that traditional societal value for water support conservation and 
sustainable development of water resources of the Nation. This tradition continues to hold 
true for the most part of Omani society. 

Evolving legislation, however, does consider the changing needs for water with growing 
urbanization, industrialization and societal expectations. There is a clear dichotomy 
between traditional needs and modem needs for water in the Sultanate. This is to be 
expected, given the rapid development and vast geographic distribution of communities 
within the Sultanate. The Government continues to make every effort to conform to 
traditional demands, mainly in the interior regions, for the right to potable water, while 
maintaining realistic water resources development strategies to meet urban and industrial 
demands. 
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AED BEST DOMESTIC WATER CONSERVATION PRACTICES IN OMAN 1998 

3.0 History of Water Supply System 

Prior to the succession of His Majesty Sultan Qaboos in 1970, Muscat was a separated 
walled city, with the palace and other government buildings located inside the walls. 
Nearby villages were Muttrah, which was a one-hour walk over the mountain from Muscat, 
Ruwi, Wattayah, Qurum, Ghubrah, Hamriya, Riyam, Al Kwai, and Wadi Aday. Now these 
names designate districts within the greater Muscat area. In 1970, each of these villages 
was served by a series of water wells located in a nearby ''wadi'', a dry valley or drainage 
channel. The water distribution system in each of these villages provided water to 
mosques, the ''wali" (governor's) house and office, and the residences of a few high 
government officials. The network in Muscat served the hospital and palaces as well. 

The forerunner of today's water distribution system was commissioned in April 1970 
(Dawood et al., 1986). It consisted of three water wells located in Wadi Al Khawd that 
pumped to a 10, 000- Imperial gallons (Igal), (45,460-Litres), reservoir from which it was 
repumped through a 12-in. (cement-mortar lined) ductile iron pipeline to Muttrah and 
Muscat, a distance of about 22mi (35 km). 

As new areas were developed in Muttrah, Ruwi, and Wadi Aday, the demand for water 
increased, so the system was expanded to meet those demands. By 1974, demand for water 
had increased dramatically as the capital area expanded. To meet the growing demand for 
water and electricity, the government made a decision to construct a combined power 
generating station and desalination plant ( a combined cycle plant), using the waste heat 
from power generation to assist in desalting seawater. The Ghubarah Power and 
Desalination plant is comprised of steam turbines and a multistage flash (MSF) seawater 
evaporator providing electricity and freshwater to the Muscat capital area. The plant, since 
its commissioning in early 1976, has been operated and maintained by Sogex, which was 
the successful bidder for the repeated operation and maintenance contracts. The evaporator 
was built by Demag using the basic design of Envirogenics Systems Company, U.S.A., a 
member of the Sogex group (Chalchal, 1979). 

The sources of water for the greater Muttrah area are Ghubrah desalination plant, the Wadi 
Aday (eastern well field), the western wellfield, and Oman Refinery Corporation (ORC). 
However MEW had stopped buying water from ORC since 111/1995. The original 
Ghubrah desalination plant consisted of one unit that produced 4 to 6 Imperial Million 
gallons/day (Imgd) (18 to 28 Million Litres/day(ML/day). Multistage flash distillation 
(MSF), which is common in most Arabian Gulf countries (Dawood et al., 1986), was used. 
A second MSF distillation unit, similar to the first, with a capacity of 6 Imgd (27 ML/d) 
was added to the plant in 1982. 

The intake for the seawater extends into the Gulf of Oman a distance of 2,953 ft (900 m). 
Seawater is drawn by vacuum through four 8-in. (200mm) pipes to a seawater pump pit 
located adjacent to the beach and on the plant site. Eight vertical centrifugal pumps, each 
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with a capacity of 1.5 Imperial million gallons per hour (Imgph) (7,000m3/h), pump the 
water into the plant to commence the distillation process. The distillate from the plant is 
passed through a limestone bed and is chemically adjusted to lower the hardness of the 
water. The final product water fully meets the Omani drinking standards (Dawood et al., 
1986). As the demand for water increases, the load control center calls for additional water 
by activating water wells in the eastern and western well fields. As the demand decreases, 
the wells are turned off. 

In April 1986, two additional MSF units, similar to the existing units, were completed and 
put into service at the Ghubrah plant. The total capacity of the Ghubrah desalination plant 
as of April 1986, was 23 Imgd (104 ML/D). 

The Wadi Aday, or eastern well field, consists of 29 wells located throughout the length of 
the wadi, a distance of about 5 miles (8 Km). The optimum rechargeable abstraction of the 
field is 2.2 Imgd (10 ML/d), but the maximum pumping capacity for short periods is 10 
Imgd ( 45ML/d). The average electrical conductivity of these wells is 2500 micromhos/cm 
or microsiemens. (Electrical Conductivity of sea water approximately 50,000 
micromhos/cm. Electrical conductivity is the ability of a substance to conduct an electrical 
current, electrical conductance when referred to groundwater is normally reported as 
reciprocal milliohms or reciprocal microhms, known as millimhos and micromhos. In SI 
system, 1 millimho is denoted as 1 millisiemen (mS) and 1 micromho as 1 microsiemen 
(µS). (Source:Groundwater by Freeze/Cherry,Page 139). The wells range from 144 to 
442ft ( 44 to 135 m) in depth. The use of this well field is closely monitored since over 
pumping will cause saltwater upconing. Once the upconing has occurred, the well is lost as 
a sweet water well. Six wells in the lower end of the Wadi Aday have already turned 
brackish (Dawood et al., 1986). the brackish water from these wells is pumped to a 1.1 mil 
Igal (5000 m3) reservoir. From there the water is pumped to Ghubrah for blending with the 
distilled water. Thus if any wells become brackish, they are not lost but are used for 
blending (Dawood et al., 1986). The conductance of the blended water is 500 
micromhos/cm. The ratio of blending Groundwater with desalinated water is 20:80 
respectively, which improves the taste of water and also lowers electrical conductance of 
groundwater supplied from the Government Well Fields. The groundwater available from 
the well fields are used in blending, reduces the cost of of the water when compared to 
cost of producing the same amount of desalinated water. 

The western field, situated west of the Seeb International Airport, is located _in Wadi Al 
Khawd. It consists of three sections: the Old Government section (20 wells), the Al Khawd 
section (14 wells), and the Seeb section (12 wells). Total no of wells in the western 
wellfield is 46. The recommendable abstraction rate for the three sections at this field is 
2.2 Imgd (1 OML/d) and the maximum pumping capacity for short periods can be raised to 
10 Imgd for both the western and eastern wellfields. 

The old government section has 20 wells ranging in depth from 213 to 312 ft (65 to 95 m). 
The well casings are 8 and 10 in. (200 and 250 mm) in diameter. All wells are screened. 
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The optimum capacity of this section is 0.8 Imgd (3.6 ML/d) with a maximum capacity if 
1.2 Imgd 95.4 ML/d). The electrical conductivity averages about 1,350 micro mhos/cm. 

The Al K.hawd section is downstream of the Old Government section and below the new Al 
Khawd recharge dam. it consists of 14 wells, spaced at minimum intervals of 1312 ft .. 
(400m). The wells are about 230 ft (70m) deep. All the wells are cased and screened with 
10-in (250 mm) casings. By agreement with the Ministry of Agriculture and Fisheries, 
which built the recharge dam, water is pumped from only 12 wells at any one time, keeping 
two in reserve. All wells are pumped using rotating schedule. If an emergency occurs and 
additional water is needed, all 14 wells can be activated. The optimum capacity of the 12 
wells is 3 Imgd (13.6ML/d) with a maximum capacity of 4 mgd (18.1 ML/d). The average 
electrical conductivity is 1300 micromhos/cm. 

The Seeb section of the western well field is downstream from the Al K.hawd section and 
recharge dam. It consists of 12 wells ranging from 8 to 10 in(200 to 250 mm) in diameter. 
All wells are cased and screened. Their depths range from 189 to 361 ft (88 to l lOm). The 
optimum capacity of this section is 3 Imgd (13.6 ML/d) with a maximum capacity of 4 
Imgd (18 ML/d). The average electrical conductivity is 1200 microhoms/cm. Six 
additional wells are located outside the physical boundaries of the western well field, but 
because of their proximity to the area, they are considered part of the well field. 

The total groundwater resources for the capital water system is 75 water wells with an 
overall optimum capacity of 13.8 Imgd (62.7 ML/d) and a maximum capacity of 19.2 Imgd 
(87 ML/d). The average temperature of the groundwater at the discharge head of the wells 
is 93° to 95°F (34° to35°C). 

The last source of water is the excess distilled water produced by the water produced by the 
Oman refinery Corporation (ORC), which has two MSF distillation units to produce water 
for the refinery. In October 1984, Ministry of Electricity and Water signed a contract with 
ORC to purchase excess distilled water. The treated water is pumped into the greater 
Muscat water distribution system in the Qurum Heights area. The contract calls for a 
maximum quantity not to exceed 0.5 Imgd (2,200 m3/d). However since January 1995, 
MEW had stopped buying water form ORC. The water sources and characteristics for the 
capital area are summarized in Table 3.1. 

The Ministry of Electricity and Water, established by Royal Decree in 1978, is responsible 
for the supply of potable water for all the Sultanate except for Dhofar Province and Sohar 
Town which are under the jurisdiction of Directorate General of Water and Transport of 
Do far Governorate and Sohar Development Office of the Diwan of the Royal Court. 
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Table 3.1 Desalination Plant Sources for the capital Area. 

Source Quantity (Imgd) Number ofMSF Units 
Ghubrah Desalination Plant 35 6 
Oman Refinery Corporation* 0.5 2 

* MEW had stopped buying water from ORC since January, 1995. 

(Source:Paper on Experience with the three different cogeneration arrangements at Al 
hubarab Power & Desalination Station by A.R.Abu Dayyeh, Ribhi Hamdan, Wasfi F.Zaki, 
Salah Abunayib & Joshua Mathew of Sogex-Oman, 1997). Revised by MEW, January 
1998 

Table 3.2 Groundwater Sources for the Capital Area 

Source Number of Depth Output Conductivity 
Wells (ft) (Imgd) (umho/cm) 

Eastern Well Field: 29 144-442 2.2 2500 
Wadi Aday 
Western Well Field: 
l.Old Govt. 20 213-312 1350 
2.Al Khawd 14 230 2.2 1300 
3.Seeb 12 189-361 1200 
Total 75 4.4 

(Source: Water Resource Management and Planning Decision Support System for the 
Sultanate of Oman, Dissertation by Dr.Hussam M.Al Rawahy~ 1992). Revised by MEW, 
January 1998. 

Table 3.3 Water Production & Consumption data for the year 1995 

Regions Production Consumption Produced from Produced by 
Mn.Gallon Mn.Gallon Well {Mn.Gallon) Desalination 

(Mn.Gallon) 
Muscat - 11841.8 11826.~ 2677 9164.8 
Dhofar 2599.4 2563.3 NA NA 
Other 2313.8 2297.3 NA NA 
Regions 
Total 16755 16686.8 

Source:Statistical Year Book, 24th Issue, August,1996. 

Of the total produced water about 55% is met through desalination processes mainly in the 
capital region. 
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4.0 Water Resources of Oman 

The Middle East has been confronted with water resources crisis and with five percent of 
world's population, it has less than one percent of world's renewable fresh water. The 
Middle East region has one of the lowest water availability rate in the world, it is one third · 
of Asia's levels, 15 percent of Africa's and a mere five percent of Latin America's. 
(Excerpts from the speech of Frances D. Cook US Ambassador to Sultanate of Oman 
calling on better water management while speaking at a function to launch a water 
resources project in Salalah on 11th June, 1996). 

Throughout Oman surface water run off is generally a short lived phenomenon, occurring 
only for a few days or even a few hours after a storm, hence there are no perennial streams 
except for Wadi Dayqah. And the available water resources in Oman is severely limited by 
climatic conditions- the low and erratic rainfall, the high temperatures and high potential 
evapotranspiration. 

Water is obtained mainly from the wells, boreholes, springs and aflaj. Groundwater occurs 
in the alluvial deposits in the wadi beds. Recharge to the alluvium occurs directly from 
floods , from rainfall and by transfer from hard rock aquifers. The permeability of the 
saturated alluvium is usually high and the quality of water good. The fractured bedrock 
units provides open hydraulic connection with alluvial aquifers which supports extensive 
storage and discharges to the alluvial aquifers. The extreme relief of the Northern Oman 
Mountains and the scarps behind the southern coastal plains of the Salalah and Marbat give 
rise to many springs in the valley. The limestones and dolomites of Ha jar Super Group are 
also other significant sources of groundwater. The falaj system as a source is explained in 
detail below. 

4.1 Falaj 

Falaj (plural Aflaj) as used in Oman, is a generic term for a complete irrigation system or 
organisation for distributing water amongst those who have rights to it. It is the main 
source of water supply for domestic as well as irrigation purposes from historical times. 
Utilisation of groundwater resources in Oman was centred around the traditional falaj 
system. Falaj formed the life line not only for an individual but also for the community as a 
whole. A falaj (plural aflaj) is surface or /and sub-surface channel fed by wells, springs or 
surface/near surface wadi flows (Baseflows). Based on their sources of origin, these have 
been classified into three broad types; the 'Ghaily' type, the 'Daudi' type and 'Ayni' 
Type. (Fig. 4) 

4.1.1 A Ghaily falaj, which derives its flow from wadi baseflow, often at resurgences 
brought about by geologic factors (like falling water table arised from pecularities of 
limestone hydrology, lithological variations, possible changes in the hydrology of the 
region through variation in the base levels of drainage and others) and are seasonal in 
nature. They flow immediately after wadi flow or for some time after cessation of flow in 
wadi and then dry up. Water is diverted directly from the channel, or after impounding the 
flow behind a low earth or boulder bund. These are "run-of-the-wadi" aflaj. Such aflaj 
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are basically fed by surface water or recirculated (Return irrigation water) water and depend 
upon the rainfall and resulting wadi flows. Large scale fluctuations in their discharges are 
nonnally observed. The dependent population or agriculture plantations experiences an 
unreliable water supply and constantly remain vulnerable to the vagaries of climatic 
conditions. The agriculture experiences moisture stress due to the shortage of water supply, 
as such wells and boreholes are much sought for as "support well/borehole" for the falaj 
itself or by private individuals to support their private agriculture or to obtain domestic 
supply. 

4.1.2 A daudi or iddi falaj or qanat falaj. This originates from a "mother well" which 
intercepts the groundwater table. They draw their water from permanent saturated zone 
(below fluctuation zone of water table) and are perennial in nature. Very rarely, they dry 
up. They are groundwater fed and a source of reliable water supply. They, generally, 
originate from a well which pierces through the saturated thickness of an alluvial aquifer or 
the productive fracture/fractured zone in the basement rocks. Fluctuations (of lower 
magnitude) in their discharges are experienced. The Sub-surface (underground) falaj 
channel starts from the permanently saturated zone in the mother well and continues 
underground in down gradient direction till it cuts the ground surface (the Sharia). From 
here onwards, the usage starts in the surface channel or with the help of a network of 
distribution channels in the users areas. The Daudi falaj may be equated to 24 hours 
pumping well having "steady state or equilibrium conditions". The surplus water form this 
falaj at the tail end or the return irrigation flow from the cultivated area, may create a 
"Perched Water pocket" and become a source for Ghaily type of falaj in the downstream 
direction or another "Daudi " falaj sourced from the perched water table. In such cases, the 
flow in the downstream falaj depends on the applied irrigation water in the cultivated area 
of upper falaj. 

4.1.3 An Ayni falaj, which is fed directly from a spring (ayn). Many such springs are hot. 
The discharge in such aflaj depends on the nature of the source spring. If the spring is 
"ephemeral", the falaj will be seasonal and if the spring is "perennial", the falaj will also be 
perennial. The fluctuations of the discharges of the source spring and the falaj originating 
from it, are directly proportional to each other. The perennial springs can have any type of 
water showing a wide variation in physical, chemical or isotopic characteristics depending 
on their host rock characteristics, the depth of the origin of water and the source of water. 
These springs, generally represent ground water and may acquire additional importance 
from groundwater resources viewpoint if they are located on the major lineaments. 
(Source:Main Report-Hydrogeology of Wadi Samail Upper Catchment, Directorate 
General of Water Resources Assessment, Ministry of Water Resources, 1997). 

Most of the water for irrigation and domestic use in rural communities is still supplied by 
afalj. A falaj is nonnally owned and managed by the lcoal community and its members 
enjoy rights to water. Priorities for use may be set locally and differ between different 
communities, but drinking water for humans and animals is always accorded a higher 
priority than other uses. 
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The discharge from the falaj is uncontrolled and continuous. It is distributed to the gardens 
on a rotation basis, individuals having established rights to water for a given period. Thus 
the voulrne of irrigation water received by each farmer depends on the flow in the falaj and 
he must adjust his cropping to the availability of water. Most of the rights are owned in 
perpetuity and inherited or transferred with the land to which they are attached, but part of 
the supply, that is certain periods during the rotation, may be owned by the community, 
rather than individuals, and rights to this leased for six months or a year at a time. 

The falaj system is self regulating insofar as the flow is governed by the volume of storage 
in the aquifers upstream and cannot in the short term be increased by artificail means. Falaj 
communities have generally adjusted well to the variations in the availability of water. 
However it does have the following disadvantages: 

• The irrigation network above ground is often inefficient with very high channel losses. 
• The long period between receiving water on any given plot restricts the crops which can 

be grown and in particular precludes the cultivation of high value vegetables which 
need regular watering. 

Source: (National Water Resources Master Plan Draft Final Report -Volume2-Main 
Report, December, 1990). 
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Figure 4: Aflaj Systems in Oman 
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4.2 Water Resources Utilisation 

4.2.1 Agricultural Utilisation 

The main user of water in Oman is Agriculture. Agricultural water use accounts for 
approximately 90% of the total water use in the Sultanate, it is therefore essential that 
agricultural users fully participate in conservation and management measures. 

Table 4.1 Water Demand for Agriculture 

Demand(MCM/year) 1990 2010 
Agricultural 1278 To match supply 

Source (National Water Resources Master Plan Draft Final Report -Volume 1-summary 
Report, December, 1990). 

Table 4.2 Agricultural Lands Distributed each five year 

Year % of Land Area in Fiddan unde~ cultivation Total Area in Fiddan 
Cultivated (Fiddan=0.4hectares) (Fiddan=0.4hectares 

1981- 83% 2337 2799 
1985 
1986- 80.65% 8995 11153 
1990 
1991- 70.89% 7035 9923 
1995 
Total 76.9% 18,367 23,875 

Source: Statistical Year Book, 24th Issue, Section by Ministry of Agriculture, August, 1996. 

Total agricultural land distributed since 1981- 1995 was 23,875 fiddans and cultivated area 
was about 18, 367 fiddans. (nearly 77% of the distributed agricultural land is 
cultivated) 

This distribution of agricultural land has permitted a very large expansion of the area of 
irrigated agriculture due to pumps, borewells, better transport infrastructure ·and marketing 
opportunities. 

Likewise water abstraction for irrigation has increased many fold with the introduction of 
improved irrigation, which includes the following, 

• expansion of Al Batinah Plain agriculture, with drilled wells inland of the traditional, 
dugwell reliant, coastal agricultural belt. 

expansion of Sala/ah Plain agriculture. 

• development of farms in the Nejd, using deep, drilled wells. 

• dug and drilled wells in Interior basins, competing with ajlaj. 
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4.2.2 Domestic Demand 
Potable water supply in Muscat is from desalination to supplement groundwater resources. 
And few other places the major source of supply is groundwater. 

Table 4.3 Domestic Demand 

WATER PRODUCTION AND CONSUMPTION IN THE SULTANATE OF OMAN. (Million 
Gallons) 
ITEM 1995 1994 1993 1992 1991 1990 1989 1988 
Production 16,755.0 16,184.6 15,535.4 14,677.2 13,354. l 13,214.3 12,186.2 11,728.3 
Consumption 16,686.8 16,107.l 15,473.6 14,275.8 13,287.4 13, 183.7 12,171.l 11,708.7 

Source:Statistical Year Book, 24th Issue, August, 1996, Section by Ministry of Electricity 
and Water. 

Table 4.4 Number of Water Connections by Region 

Regions 1995 1994 1993 
Muscat 52,956 49947 47475 
Dhofar 18241 17521 16882 
Other Regions 16902 16902 15983 
Total 88099* 84370* 80340* 

*The numbers refer to the no. of water supply connection~ 
Source:Statistical Year Book, 24th Issue, August,1996 Section by Ministry of Electricity 
and Water. 

Table 4.5 Distribution of Occupied traditional dwellings with source of water supply 

Source of Water Supply 
~ 

Total Not Other Stream Falaj Public Private Public network 
Dwelling Stated Well Well 

Un-connected Connected 

Dwelling 242851 1041 6136 1400 7978 41256 49611 48747 86682 

Percentage 100% 0.4% 2.5% 0.6% 3.3% 17% 20.4% 20.1% 35.7% 

Households- 247437 1053 6212 1420 8104 42049 50566 49775 88258 

Persons 1752844 5767 38166 9278 54141 315078 408937 358319 563158 

Source:Statistical Year Book, 24th Issue, August,1996 Section by Mimstry of Housing. 

About 9% increase in water connections from 1993 to 1995 which is almost proportional to 
the increase of 8% in water consumption for the same period. Only about 35.7% of the 
"dwellings" (Dwellings are classified into Villas, apartments, Arabic houses, Rural 
Houses, Box houses and Tents) are connected to public water supply in Oman, the rest are 
supplied by tankered (20.1 %)-(Tankered means water source from the public nenvork 
which is not piped into the house instead, taken to the dwellings by means of tanker 
vehicles), private well (20.4%), Public well (17%), Falaj (3.3%) and rest by other sources. 
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Table 4.6 Occupied Traditional Dwellings, Households, And Occupants by 
Nationality of Head of Household and Number of Living Rooms in 
Dwelling. 

No.of Households by nationality of Head Number of Number of 
Occupants of Household. occupied Living 

dwellings Room in 
Dwellings 

Total Non-Omani Omani 
71375 21919 13090 8829 21505 1 

216462 43114 19218 23896 42414 2 
386915 61908 22760 39148 60879 3 
395484 51509 11112 40397 50703 4 
288336 32648 5013 27635 32086 5 
155890 15339 1702 13637 14966 6 
83574 I 7483 736 6747 7263 7 
51983 4349 454 3895 4188 8 
30162 2651 427 2224 2559 9 
52351 3678 312 3366 3530 10+ 
20312 2839 1111 1728 2758 Not stated 

1752844 247437 75935 171502 242851 Grand Total 

(Source:General Census of Population, Housing and Establishments 1993) 

Table 4. 7 Total occupied dwellings with availability and type of bathroom I toilet I 
kitchen facilities in Oman with access to water 

Number of Dwellings 242851 242851 242851 
Bathroom/ Toilet/Kitchen Toilet Bathroom Kitchen 
Not stated 2918 (1.2%) 2555 (1%) 3173 (1.3%) 
Toilet facility not available 28249 (11.6%) 
Toilet facility available 

Without Flush 29146 (12%) 
With Flush 182538 (75.2%) 

Bathing facility not available 26111 (10.8%) 
Bathing facility available 

Without piped water 22988 (9.5%) 
With piped water 191197 (78.7%) 

Kitchen facility not available 13788 (5.7%) 
Kitchen facility available 

Without running water 56148 (23.1%) 
With running water 169742 (69.9%) 

(Source: General Census of Population, Housing and Establishments 1993) 
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4.2.3 Water Demand for Domestic & Industrial purposes 

Table 4.8 Water Demand for Domestic & Industrial purposes 

Demand(MCM/year) 1990 
Domestic- 77 
(Population Projections) 1,500,000 

Population demand is 109 MCM/year in 2010. 
Projected population growth rate is 3.5%/year. 

2010 
264 
2,984,000) 

Domestic includes industrial, social and commercial demands, losses from distribution 
systems and the requirements ofMoD, mineral and oil installations. 

The estimates of water demand are based on the projected total national population on the 
data from the Supreme Committee for Town Planning. The pressure of improved living 
standards (affluence, washing machines, gardens swimming pools etc), the emphasis placed 
on the health of the increasing population and commercial and industrial development will 
impose increasing demands for a potable water supply. The estimates for domestic 
consumption are based on 
• Present overall production and consumption data for the capital area. 
• Per capita water consumption data from other countries. (Per Capita demand in 

Sultanate of Oman, as per Ministry of Electricity and Water standards is 200 litres/day 
excluding garden watering). 

• Generalised information on the possible influences on demand of charging policies and 
public awareness campaigns. 

Source (National Water Resources Master Plan Draft Final Report -Volume I-summary 
Report, December, 1990). 

4.2.4 Summary of certain facts on Water Resources in Oman 

Table 4.9 Renewable water resources in Oman, Mm3/y 

Surface Water Groundwater Recharge Present Exploitation Present Deficit I 
1450 475 728 253 I 

(Source:Isniail, 1995; Al Murad, 1994; Al Alawi and Abdul Razzak, 1992;· Al Noami, 
1993;Al Hajj., 1995, Kuwait Ministry of Electricity and Water, 1995) 
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Table 4.10 Treated Water, Reused Water, Treatment Facilities and Type of 
Utilization in Sultanate of Oman 

Treated Reused Number of Total Treatment Type of Utilization 
Wastewater Water plants Capacity Level 
m3/d m3/d % m3/d 
20,300 10,850 54 2 (large) 25,000 Tertiary Irrigating landscape areas 

to to 53 (small) 50-5,000 and parks, recreational 
17,350 86 activities and fountains. 

(Source: Al-Saati, 1995; Al Muzaini and Ismail, 1994; Al Shaqsi, 1994; Al Assam and 
Abdul Rahim, 1994; Al Hajj, 1995) 

Table4.11 Exploited Water Resources in Sultanate of Oman 

Groundwater Desalinated Recycled Total 
Mm3/y I% Mm3/y % Mm3/y I% Mm3/y 

645 I 93.8 32 4.7 lo.5 I t.5 

Source:(Modified after Al-Alawi and Abdul Razzak, 1993) 
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5.0 History of Water Resources Institutions in Oman 

Several major studies of the country's water resources were undertaken since 1970, after 
His Majesty Sultan Qaboos Bin Said ascended to the throne to become the Sultan of Oman. 
Since 1970, there has been development in all walks of life, especially in the social and 
physical infrastructure of a modem state. 

An outline of the history of water resources institutions which formulated legislations, 
management, conservation and Utilisation of water resources in Oman is listed below, 

• 1970-1975-Formulation of key government institutions. Water resources activities 
undertaken to support development in specific areas by different government 
organisations. 

• 1975-Water Resources Council (WRC) formed. The council had the responsibility of 
monitoring and advising upon all water-related projects. Individual government 
institutions continued to conduct projects relevant to their needs. 

1979-Public Authority for Water Resources (PA WR) formed from the Technical 
Secretariat of the Water resources Council (which consisted of Public Authority of 
Water Resources for other regions except Buraimi and Musandam, Regional 
Development Committee (RDC) for Buraimi and Musandam Development Committee 
(MDC) for Musandam), to which it reported. The PA WR was charged with the country 
wide identification and assessment of water resources. PA WR was the first agency 
with national responsibility for investigating water resources. 

• 1979-86- The PA WR installed a national network of rain, wadi and groundwater 
monitoring points. Systematic exploration for groundwater began, followed by resource 
assessment on selected priority areas throughout the Sultanate. A number of reports 
were issued, including a preliminary assessment of the Sultanate's hydrology and 
reports on saline intrusion into Al Batinah Coastal Aquifer. 

Two important developments in this period were: 
Introduction of a system of well permits and prohibition of wells near a fa/aj under the 
auspices of WRC and administered by Ministry of Agriculture and Fisheries . 

Introduction of a system of well permits 
A system of requiring well permits for new wells and for deepening existing wells was 
intorduced which was later by MD.No.2/90 was strictly enforced with penalty. 

Prohibition of wells near a falaj 
In 1983, The Water Resources Council (WRC) issued a decision on protection of 
"motherwells" of aflaj-Protection of Aflaj-That no wells should be constructed within 
3.5kms of the mother well of a falaj. This decision was prompted by complaints about 
newly dug and drilled wells affecting aflaj. The 3.5 km radius adopted was a pragmatic, 
somewhat arbitary, value. 
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1986-1989 During this period, a series of important organisational and legislative changes 
occurred. The responsibilities for water resources and environment were under the 
umbrella of one organisation. 

* 

* 
* 
* 

* 
* 

transfer of well permit responsibilities from MAF to the water resources 
agencies. 
transfer of some regional hydrologic networks to the water resources agencies. 
establishment of wellfield protection zones round major municipal wellfields. 
establishments of groundwater resources as a national asset, thus giving the 
government the right to allocate resources in the national interest. 
start of a national programme to delineate flood prone areas. 
start of public awareness programmes in water conservation 

1989-date-In October 1989 Ministry of Water Resources was formed with five regional 
offices. Highlighted programmes under Ministry of Water Resources include 

* transfer of responsibilities for recharge dams and aflaj from MAF to MWR, thus 
continuing the move towards centralisation of water resources functions. 

* registration of all wells (167, 000) 
* initiation of National Well Inventory Programme 
* expansion, upgrading and rationalisation of hydrometric networks. 
* planning and implementation of water resources assessment projects. 

(Source: -An Introductory Guide- Water Resources of Sultanate ofOman,1995) 
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6.0 Ministry Water Resource's Water Management and Conservation 
Programmes 

The extensive economic development, which has taken place in Oman over the past 25 
years, has placed a severe strain on the groundwater resources. The water demand has 
exceeded resource availability in Sultanate of Oman under increased demand conditions 
and over-exploitation of the resource due to insatiable pressure of rapid population growth 
and the accompanying demands of urbanization and irrigated agriculture. 

Among the measures taken to preserve water resources in Oman was limiting withdrawals 
from freshwater aquifers, reusing treated wastewater and minimizing unaccounted-for 
water in urban water supply systems. 

The construction of recharge dams, are deemed to be integral measures in Oman's water 
management strategy. To date there are about 17 major recharge dams built around 
northern Oman which help retain a portion of surface water flows during heavy rains. 

Using brackish water in combination with suitable soil and proper irrigation techniques is 
another vital aspect of MWR's strategy to optimize the available water resources. 

Another significant measure is to relocate large scale agricultural enterprises to areas with 
under utilized water resources. Grass and fodder farms on the Batinah and Salalah plains 
are planned for relocation, thus easing the water demand in area of over development. 
Certain uneconomic agricultural production should be moved away from current stressed 
aquifer and wastewater be treated to a tertiary level and reused to recharge the aquifer or for 
direct irrigation of cash crops. 

A strategic approach was adopted by the Ministry of Water Resources since 1989 through 
improved definition of resource availability and water demands throughout Sultanate of 
Oman. Government regulations and policies were formulated to address the strategic 
requirements concerning water. 

The Ministry of Water Resources, together with other government organizations undertook 
a series of steps to define water demands through Regional Well Inventories, Well 
Registration, National Well Inventory, Metering , Resource Protection, Wellfield 
Protection Zones, Augmentation, Substitution, Re use of Treated Effluent, Use of Brackish 
Water, Relocation of Users, Water Conservation and Public Awareness. 

A national well inventory was completed at the end of 1995. This has yield a large amount 
of data on wells, nationally, including yields and water use, which will be used for planning 
future management programmes. 

(Source: -An Introductory Guide - Water Resources of Sultanate of Oman, 1995) 
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6.1 Royal Decrees and Ministerial Decisions on Water Law 

Table 6.1 Royal Decrees and Ministerial Decisions on Water Law 
Royal/ Royal/Ministerial Decision. Remarks. 
Ministerial 
Decision No. 
RD 47/75 Established the Water Resources (Later supplemented by RD76/77 and 

Council RD 105/85) 
RD. 76/77 Law on the Development of Water Defines the duties of the Water 

Resources Resources Council 
RD.No.11/82 MEW are responsible for potable 

water supplies to most of the 
country. 

In 1983 The Water Resources Council Protection of Aflaj- That no wells 
(WRC) issued a decision on should be constructed within 3.5km of 
protection of "motherwells" of aflaj. the mother well of a falaj. This 

decision was prompted by complaints 
about newly dug and drilled wells 
affecting aflaj. The 3 .5 km radius 
adopted was a pragmatic, somewhat 
arbitrary, value. 

Another most important decision the Lead in monitoring abstractions, water 
Water Resources Council was the levels, and groundwater quality 
establishment of Well field 
Protection Zones, which prohibit 
any activity that will affect the 
wellfield. Well field Protection 
Zones under Action Plans 
established by the CCEWR in 1986 
and 1987 

RD.105/85 Changes the name of the Council for 
Conservation of the Environment 
and Prevention of Pollution to the 
Council for Conservation of the 
Environment and Water Resources 

RD.No.92/86 Ministry of Environment given Transferred to Ministry of Water 
responsibility 'under this decree for Resources (MWR), but . Ministry of 
implementation of controls for all Regional Municipalities and 
aspects of environmental protection Environment (MRME) retains overall 
and for the protection of water control of environmental legislation 
resources. and has responsibility for the issue of 

"No Environmental Objection" 
certificates to all new projects, 
including those related to the MWR. 
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RD.No.93/86 

RD 83/88 

MD. 11/89 

RD. 100/89 . 

MD. No.2/90 

Ministry of Agriculture and 
Fisheries (MAF) has been given 
specific responsibilities for 
maintenance of aflaj, wells, 
construction of dams, protection of 
agricultural land against flooding, 
collection of survey data from aflaj, 
wells and dams. 
The Sultanate's groundwater This law: 
reservoir was declared to be a part of • authorizes any necessary action to 
the public national wealth, the protect and conserve underground 
exploitation of which will be water. 
manage by the Government in the • authorizes the development of the 
interest of agricultural and existing water supply 
development plans. • vests water rights to the state 
Western Water Supply Well Field 
Protection Zones and Action Plan 
Ministry of Water Resources created 
under this Royal Decree. 
It states that requirement of 
registration of all existing wells and • 
the issuing of new well permits. The 
well permitting policy seeks to 
control the growth of water demand 
and to direct the allocation of water 
by controlling the construction of 
water wells. If these regulations are 
not observed, a penalty is payable. 

• 

• 

Well Permits-
W ell permit legislation has been 
refined and strengthened several 
times. Permits are required for 
new wells, for deepening existing 
wells, for change of use and for 
installing a pump. 
Contractor's Registration and 
Regulation 
All drilling and well digging 
contractors are now required to 
register with MWR on a yearly 
basis. Contractors are required to 
satisfy themselves that the work 
they undertake is covered by the 
proper permits, otherwise they can 
incur penalties. 

Violations and Enforcement 
The introduction of well permit 
regulation has been achieved by a 
combination of publicity, 
persuasion and frequent checking 
and follow-up. Inevitably there 
have been violations and MWR 
has enjoyed the cooperation of 
other government agencies such as 
the Ministry of Interior and the 
Royal Oman Police in dealing with 
offenders. Illegally-constructed 
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--

M.D.374192 This was issued to set up The 
National Well Inventory (NWI) 
project to manage the Sultanate's 
water resources, Its primary aims 
are to assess the distribution and 
quality of the groundwater resources 
and to evaluate the present use of 
groundwater in terms of quantity and 
type of demand. 

MD. 145/93 Regulations for Wastewater Re-use 
and Discharge 

R.D.No.3/94 Transferring of Aflaj/Dams from 
MAFtoMWR 
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7.0 Best~ractices for Water Conservation in Sultanate of Ontan 

The emergence of modern political theory and ideas concerning the obligations of the State, 
the view that the State, as the guardian and promoter of the public good, should have the 
ultimate responsibility for ensuring that water is distributed, allocated and used in an 
efficient and equitable manner has been widely accepted. 

In this regard Sultanate of Oman has been supported effectively by all the Government 
organizations particularly Ministry of Water Resources, Ministry of Agriculture and 
fisheries, Ministry of Regional Municipalities and Environment, Muscat Municipality and 
Sultan Qaboos University to conserve Sultanate's limited water resources and use them 
judiciously for the people of Oman. 

To safeguard Oman's limited Water Resources, several legislation have been fonnulated. 
In this context the best practices for water conservation in Sultanate of Oman are identified 
as: 

1. Participatory efforts with residents prior to installing water and sanitation 
systems. 

2. Municipal planning initiatives that impact consumption and re-use of water 
3. NGO and Government educational efforts in the schools 
4. Programs with households (women) to change behavior 
5. Technological improvements (e.g. improved water meters) 
6. National Policies that impact domestic water consumption 
7. National community water conservation program 
8. Treatment and recycling of gray water 
9. Efficient agricultural/irrigation practices (e.g. irrigating at night) 
10. National Desalinization program 
11. National Hotline.' 

7.1 Participatory efforts with residents prior to installing water and sanitation 
systems 

Ministry of Regional Municipalities and Environment, Muscat Municipality, Ministry 
of Housing, Ministry of Electricity and Water insist the citizens through their public 
awareness program to follow some of the measures laid below. 

Domestic household users- Modern water saving systems, reducing pressure at discharge 
points etc. 

• Encouraging water conserving appliances and plumbing, and by rigorous loss­
contro lled programs. 
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• Household items like washing machine, dish washer etc should have the latest 
technolog~es to minimize the use of water. 

• Toilet flushing -Encourage use of toilet flushes with a 4 liter flush cycle instead of 10-
12 liters which are in common use. 

• Low quality sanitary and plumbing fittings are more prone to leak, hence one time 
investment on quality fittings will prove to save money and conserve water. In other 
words the money spend on quality plumbing and sanitary items is quickly paid back, 
which otherwise would have spend more on maintenance and more water. 

• Overhead tanks are installed with float devices which control overflow loss and to 
maintain pressure in the delivery line. 

• Overhead tanks are covered to reduce loss by evaporation by direct contact with 
atmosphere. 

• Metallic and concrete water tanks are replaced by Fiber Reinforced Plastic (FRP) to 
reduce loss by evaporation. 

It should be noted that the use of water saving devices is not mandatory. Rather, the advice 
and information is made available to all home owners, and it is in the interest of 
homeowners to employ these methods given the potential savings on their water bills. 

7.2 Municipal planning initiatives that impact consumption and re-use of water-

Use of wastewater 
The Sultanate has recognized treated wastewater as an additional source of water, and 
would enable the country to reserve fresh water resources for potable supply and other 
priority uses. However presently it limits the use of treated wastewater to amenity 
irrigation and in some industries. 

The use of treated effluent in irrigation for beautification/landscaping/public parks by 
means of sprinkler, drip and trickle methods, controlling irrigation time to reduce 
evaporation--and limiting irrigation to the requirements of the trees, plants and lawns, are all 
actively practiced and promoted by the Municipality. Irrigation cycles are computer 
programmed and controlled, with an emphasis on maintaining irrigation to minimize 
evaporation. 
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Using reclaimed wastewater is highlighted as the most attractive alternative to supplement 
water suppJ!~s in the region. Wastewater reuse free from environmental and health hazards 
is a viable method to supplement the demand for agricultural use, landscape development, 
and aquifer recharge. The recharge section of MWR has presented a paper on the ground. 
water recharge using reclaimed wastewater which could result in reducing sea water · 
intrusion and improving ground water supplies even after irrigation uses. (Source Paper on 
Ground Water Recharge Using Reclaimed Wastewater in Oman. Proceedings of the 
National Seminar on Wastewater reuses Muscat, 26-29 April 1992). 

It is recognized that recharging of groundwater aquifers by the unused volumes of 
wastewater may be considered for a number of purposes, provided it does do not cause 
pollution to the recharged groundwater. These are : 1) it may be employed to 
supplementing groundwater capacity to reduce declining levels of groundwater; 2) 
groundwater recharge may well be practiced in forming a barrier against sea water intrusion 
and, 3) Effluent may best be stored underground during off-season or when not used for 
irrigation as part of a drought management program. (Source: Paper on Towards the 
Establishment of a Total Water Cycle Management and Re-Use Program in the GCC 
Countries By Waleed K. Al Zubari) 

The benefits for recharging reclaimed water are a steady water supply (even in drought 
years), additional soil filtering treatment of the water, relatively low cost, and the 
advantages of underground storage and transmissions not requiring pie lines. 

Production of wastewater is about 20,000 to 25,000 m3/day in the Capital Area from 10 
STP's. The major ones being Darseit and Lansab. About 70 to 80km stretch of land from 
Al Bustan to Bait Al Barkah is irrigated by Muscat Municipality. They have a main 
pipeline with about 30 outlet points to local areas which has about 20 storage tanks from 
where it is irrigated through sprinkler and drip. And areas not reached by main sewage pipe 
line are irrigated through tankers which irrigates about 3000 to 4000m3/day ( nearly 50% 
of this volume is fed by potable water). 

See Plate No. 1 through Plate No. 6 illustrating parks, gardens and lawns irrigated by 
treated effluent tl).rough modem irrigation systems. 

(Source:Jnterview with Mr.Lars Paulsson Chief Sanitary Engineer and Mr.Patel Engineer 
of Darseit Siwage Treatment-Plant, Muscat Municipality) 

Water Reclamation in Salalah, Sultanate of Oman - Construction of the US$32 million 
water reclamation plant - funded jointly by the United States Agency for International 
Development (USAID) and the Government of Oman-will began operation in August, 
1998. The Dhofar Municipality is implementing an innovative wastewater management 
program that that will provide beneficial to the community in terms of resource 
conservation by use of treated wastewater in the city of Salalah. 
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This Water Reclamation Plant will ultimately provide the local community with two 
valued commodities-
• usable wa~er and 
• a high quality fertilizer product through innovative application of advanced treatment 

technologies. 
(Source: Paper on Water Reclamation in Salalah,Su/tnate of Oman by Michael J. Walsh 
and Mohammed Alamin Ahmed Younis, 1997) 

Reuse of water from Oil Industry 
Ministry of Water Resources advocates the recycling of water, paved the way for the 
scientists at Sultan Qaboos University for the research project in collaboration with 
Japanese Scientists at recycling the huge quantities of water produced along with oil during 
the production of crude oil. 

According to Dr.Mohammed Hammed Al Rumhy, Assistant Professor of Petroleum 
Engineering at SQU's College of Engineering, this pioneering study has vital significance 
. to the oil industry and the cause of environmental and water conservation. The produced 
waste water is otherwise re-injected deeper into the ground which may find its way into 
sweetwater aquifers posing potential environmental risk. 

This study aided by the Japanese government's Petroleum Energy Centre, will help 
determine ways to purify the produced water and render it safe for various applications. A 
study of the feasibility of reusing water from drilling operations in the oil industry in 1995 
showed that it was both technically and economically viable. 

(Source: Excerpts from the Article Research under way for recycling huge quantities of 
water published in the Oman Daily Observer dated 15'h February, 1997 Letter dated 111

h 

June, 1997 from Ministry of Water Resources Information and Awareness Centre) 

Recharge Dams in Sultanate of Oman 
Seventeen recharge dams have been built to date in the Sultanate. A monitorirng network 
was set up for each dam at the time of construction and readings are taken regularly from 
monitoring wells .. and also after each recharge event. The results of this monitoring show 
that recharge dams make a significant impact on groundwater storage and are certainly 
cheaper th@~building desalination plants. A number of specific studies have also been 
undertaken by the Dams Depaitment of MWR. 
(Source: Letter dated 1 J'h June, 1997 from Ministry of Water Resources Information and 
Awareness Centre). 

7.3 NGO and Government educational efforts in the schools-

MWR has been working to raise - Public Awareness of the need to conserve and protect 
water resources. to educate the citizens on the importance of water as a limited national 

©HMR Environmental Engineering Consultants, January 1998 

1112/HM/RP/1/98 

Revised Report 
Page 30 



AED BEST DOMESTIC WATER CONSERVATION PRACTICES IN OMAN 1998 

resources. Individuals are educated about the scarcity and decide to give up extravagance 
in water use. 
Activities have included: 
• working with the Ministry of Education to incorporate more water resources 

information in the school curriculum and school text books. The Information and 
Awareness Centre of the Ministry of Water Resources coordinates the Department of 
Educational Activities in the Ministry of Education. Educational boodklets have been 
provided to the Ministry of Education for primary and intermediate age groups and for 
women attending school in the evening. The school children's booklet emphasize the 
Water cycle, problems with water in the Sultanate and how to save water. It is assumed 
that the information that the children learn at school is transferred back to the family. 

• delivering lectures to citizens groups, Women's Association meetings, students at 
colleges 

• briefing senior government staff in various agencies 
• publishing calendars with water conservation messages etc, for distribution to schools, 

government offices 
• producing television announcements (commercials) 
• participating in television and radio discussions 
• arranging for water conservation messages to accompany all electricity and water bills 
• encouraging private sector participation in campaigns (slogans printed on envelopes 

used by banks, on car sunscreens, on timetable cards provided to school children) 
• advertising in newspapers. 

• Public awareness and knowledge regarding utilization of treated wastewater as an 
additional resource for irrigation to replace depleting groundwater. 

The Information and Awareness Centre of MWR carries out awareness activities through 
the media of lectures, exhibitions, TV and radio programmes and announcement , news and 
features in the Press, cooperation with the Ministry of Education, publication of pamphlets, 
cooperative activities with other organisations and youth camps. Lectures are the major 
activity representing 27% of the effort of the Awareness Department in Information and 
Awareness Centre. 

Following programmes were conducted under the Information and Awareness Centre of 
MWR on water conservation. 

• Lectures to schools, often illustrated with video and slides. 
• In 1993, a competition was organised in cooperation with schools to ask children to 

make posters about water in the Sultanate and how to save it. 
• In the summer of 1997, the Information and Awareness Centre organized a field visit 

for school children to make them aware of MWR activities. 
• Coordinates competition in conjunction with women's organisations to find the best 

water-saving household in each region. A random selection was made of volunteer 
households who were supplied either by wells or tanker. Teams went to each of the 
randomly selected houses to identify water saving practices. 
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• Holds talks to groups of fanners often by showing videos and slides to demonstrate 
best practice in water saving in agriculture. 

• In August, 1996 a Youth Camp was run in Dakhliyah for one week to teach young men 
how to mend broken aflaj and how to clear rubbish and silt from aflaj and dams. 
Volunteers from the Youth camp cleared the Tanuf Recharge Dam, Aflaj and Dams 
Department ofMWR coordinated the work with the local Wakeels in this Youth camp, 
where about four hundred members participated. 

• Other activities include regular cournns in Arabic newspaper, interviews with MWR 
staff on radio, TV and the press, posters ans so on. Water saving slogans are advertised 
on buses of the National Bus Company. 

In addition to the above, the Informa~ion and Awareness Centre keeps statistics on the 
number of activities it undertakes, and has written a report which rates staff assessments of 
activities it has done, and which have been most successful. There are plans to introduce 
evaluation of attitudes of target groups of the population. Visits are repeated to various 
groups to obtain anecdotal evidence of changes in awareness. The information and 
Awareness Centre has carried out an in house survey of its activities to identify those which 
it feels are most successful. Telephone talk shows on the radio in which senior 
management of the Ministry participate, also generate valuable feedback form the public. 
(Source: -An Introductory Guide - Water Resources of Sultanate of Oman, 1995 and Letter 
dated 1 Jlh June, 1997 from Ministry of Water Resources Information and Awareness 
Centre.) 

Oman has taken steps to conserve water and has announced the preparation of MSc 
program in water resources and water technology studies aimed to begin in 1998, to be 
offered at the Sultan Qaboos Universtity. 

Adopt plans and legislation to limit waste, especially in agriculture. 

Adopt human resources programs for people involved in the management of water facilities 
and support establishments working towards conservation. 

Meetings and seminars are held at local bodies (Wali Offices) stressing on the water 
conservation involving the active participation of the citizens. 
(Source: -An Introductory Guide - Water Resources of Sultanate ofOman,1995) 

Ministry of Electricity and Water has a Public Awareness and Conservation Department 
attached to the Under Secretary's Office. They release advertisements in Oman Arabic 
Daily and some television programs stressing on conservation of water on domestic use. 

The local media available for Public awareness are: 
• There are five Newspapers and twenty three magazines issued locally in 1995. 
• About 12, 803 hrs of radio broadcasting and 6,392 hours of television transmission has 

been recorded in 1995. (Programs include News, Religious, Development, Cultural, 
Educational & Guidance, Children, Youth & Sports, Family , Recreational & Art 
Programme, Advertisements, Program Announcement). 
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Table 7.1 Omani Households having Television in Urban/Rural Areas 

--
Total Total TV in Total TV in Urban 
Television Rural Areas Areas 
141087 34581 106506 

(Source: General Census of Population, Housmg and Establishments 1993) 

7.4 Programs with households (women) to change behavior-

1998 

MWR - Public Awareness-to educate women to reduce water consumption in the 
household- Social commitment to rationalize water use-through women associations, girl's 
schools and colleges. Information Ce~tre of MWR conducts lectures on public awareness 
on water conservation by women lecturers to women's group. The women's publications 
concentrate on how to save water. Lectures to women emphasize water saving 

Gender roles in collecting water are not so clearly defined within the urban areas such as 
Muscat Municipality where water is piped or delivered in tankers to houses other than that 
women are invariably responsible for household tasks. Elsewhere usually in rural areas 
where water has to be fetched from wells or aflaj, domestic water has to be fetched by 
women. Water is collected from falaj at the shariah point (the point where the falaj 
becomes uncovered and accessbile to community use). 

There are 16 Omani Women's Association with about 2406 members and there are about 
14 Women's Training Centres with about 553 participants in the Sultanate of Oman as per 
records in 1995.(Source:Statistical Year Book, 24th Issue, August,1996, Section By 
Ministry of Social Affairs & Labour). 

7.5 Technological improvements (e.g. improved water meters) 

Ministry of Water Resources and Ministry of Electricity and Water 

Water metering 

Water metering is one of a number of conservation strategies being evaluated by the MWR. 
Metering the wells will definitely cause the owners aware of being monitored so that it can 
be assumed--that this plan will caution the owners to use less water and at the same time it 
provides a more rigorous monitoring program that could potentially have futi.i.re benefits, 
e.g. better insight in water use patterns and quantity consumed. It is considered that this 
would result in a 25% reduction of the total water used. Metering are done on few private 
and all the public water supply wells. 

While meters are used on municipal water supplies, to date only a few meters have been 
installed on farm wells. It is estimated that agriculture accounts for 90% of annual water 
consumption, conservation of this water use is a key factor in any strategy for water 
resources management. 
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Therefore, in 1993, the MWR initiated a pilot project on southern Al Batinah to: 

• evaluate.Jiifferent meter types under the climatic,. water quality and pumping conditions 
• monitor current levels of water use and irrigation efficiency 
• identify the potential for water conservation on farms in the region. 

The water metering project begun on southern Al Batinah in 1993 continues on an 
experimental basis, and is still at an early stage. Figures for water abstraction are 
monitored on a monthly basis, comparing the performance of helical vane and proportional 
water meters. The readings for water abstraction for each farm in the study are compared 
with estimates made by the Ministry for crop water requirements. The project is providing 
valuable information on the potential for water conservation and will support MWR's effort 
to develop an integrated water managery:ient program. 
(Source: An Introductory Guide - Water Resources of Sultanate ofOman,1995) 

Meters are widely used by municipalities on wells and on demand points to households and 
at points of sale. MEW has instructed Oman Investment And Finance Company OIFC, its 
meter reading contractor, to place blue cards along with the consumer meter connection. 
The meter reader should register the monthly consumption on the card to enable the 
consumer to check his consumption. This will ensure all consumers water usage will be 
metered. Surprise meter checks for any irregularities would be undertaken by officials 
from MEW. 
(Source: Interview with Mr.Said Mohammed Nabhani, Director of Muscat Water 
Department, Ministry of Electricity and Water, Sultanate of Oman) 

Unaccounted Water 

Based on 1983 production/consumption records Sir M MacDonald and Partners (MMP) 
has estimated unaccounted water system leakage in report 3 to Ministry of Electricity and 
Water as shown in Table below. · 

Table 7.2 1983 Unaccounted Water 

Source Quantity % of 
(m3/d) Production 

So.w:ce Meter Error 200 nil -
Consumer Meter Error 3865 7 
System Leakage 11,555 23 
Miscellaneous other 200 nil 
Total 15,820 30 

The operating pressures in the transmission and distribution systems coupled with 
corrosion of the galvanized mild steel service connections contribute significantly to 
leakage. In 1986, Sir Mott Macdonald and Partners began a leakage control program for 
the Ministry. of Electricity and Water which was aimed at reducing unaccounted-water loss. 
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This program included repair and testing of source and revenue meters, site and flow 
surveys to identify locations for district meters and pressure reducing valves, and training 
MEW per~el in leakage location techniques. 
(Source: Feasibility Studies for Third Five Year - Plan System Improvements For Capital 
Area Water Distribution, Sultanate Of Oman, July 1986 by WASH) 

In order to reduce unaccounted-for water and leak detection, the Ministry of Electricity and 
Water (MEW), implemented two programs for leak detection and unaccounted for water in 
1984. Under Phase I of these programs, three district offices ( Bausher, Seeb and Muttrah) 
in the Muscat Govemorate were started. Proposals for extending this service to the interior 
regional offices of MEW is currently being considered. 

Leakage control in municipal water supply schemes. 

In each MEW district office, there is a leak detection engineer and supporting staff. Their 
main duties are leak detection, rectification and reduction of the unaccounted water. Each 
District is divided into waste zones. The flow entering and consumption (the flow leaving) 
each waste zone is metered. The difference between the volume of water entering the waste 
zone and the metered volume leaving the waste zone by consumption in each of the waste 
zones gives the unaccounted for water. This is due to inaccurate meter registrations, 
distribution system leakage and other unmetered consumption. The officials with their leak 
detection equipment detect the leaks of the underground pipes. In some places loggers are 
installed to detect irregularities in flow of water especially night flow, which may be caused 
due to some leak. The irregularities in night flow will be detected and immediate 
rectification is done. 
(Source: Interview with Mr.Said Mohammed Nabhani, Director of Muscat Water 
Department, Ministry of Electricity and Water, Sultanate of Oman) 

7.6 National Policies that impact domestic water consumption-

Ministry of Electricity and Water 

Current production rates are 850 baizas/m3 ( approximately US $2.19 for one cubic meter 
of desalinated water) and selling subsidized rates are about 440 baizas/m3 (approximately 
US $1.13 per one cubic meter of desalinated water) . If prices are increased for water then 
there will be-a reduction on the consumption of water. 

(Omani Currency Value: One Omani Riyal (R.0.1)= 1000 baizas (bzas): R.0.1 =US 
$2.58 or US $1=387 Baizas) 

7.7 National community water conservation program-

Ministry of Water Resources, Ministry of Agriculture and Fisheries 

Several augmentation alternatives, such as artificial recharge schemes, desalination, 
utilization of brackish water, urban waste water reuse, runoff harvesting and monsoon 
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precipitation harvesting have been adopted as a measure for conservation of water in 
Sultanate of Oman by the Government bodies. 

There is little rain generally, hence direct, domestic rainwater harvesting is not an effective, 
reliable means of constant overall water supply for the whole country. As part of the run off 
harvesting programmes, thirty small retention dams have been built by the MWR on the 
northern Oman mountains to provide water supply to communities. 

Studies of monsoon rain water harvesting on Jabal al Qara in Dhofar have shown that 
vegetation is very effective at collecting precipitation. Fog interception represented ten to 
fifteen percent of total precipitation in the foothills of the Jabal and was as much as fifty to 
eighty percent of precipitation on the summit. 
(Source:Letter dated J1 1

h June, 1997 from Ministry of Water Resources Information and 
Awareness Centre) 

Falaj is one of ancient systems still practiced in Oman and is considered one of the best 
ways of utilization of water by community since first priority is taken for drinking purpose, 
secondly for domestic use such as washing and cleaning utensils, and then the water is 
allowed to settle in settling tank and lastly it is used for irrigation. Thus maximum 
utilization of water by the community. 

MWR- Surface water Section had promulgated flood risk assessment and management 
programs to utilize surface run off to the ocean and provide flood protection to minimize 
flood disasters. MWR. Recharge Section initiated water conservation schemes by 
constructing recharge dams and reservoirs to utilize surface run off. The recharge dams 
have proved to replenish the underground aquifers thus boosting ground reserves. 

The Public Awareness Department of MWR stresses on profligate use of water would wipe 
out the water reserve and as a finite resource the importance of using water prudently 
cannot be understated. The department undertakes all round the year campaign advocating 
water conservation measures through public awareness. Farmers for instance, are urged not 
use drinkable sweet water to irrigate their farms, recommending instead slightly brackish 
water which is unfit for drinking but just suitable for irrigation. 

7.8 Treatment and recycling of gray water-

Muscat Municipality and Regional Municipalities 

Government Organizations like Muscat Municipality and Regional Municipalities has 
taken up the large scale treatment of sewage to be recycled for irrigating ornamental plants, 
beautification of the towns and cities in the Sultanate of Oman .. 
Domestic-Encourage using reclaimed wastewater from kitchen and laundry for house 
gardens and lawns-Some citizens installed their own treatment units to recycle the 
wastewater for gardening their lawns. 
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7.9 Efficient agricultural/irrigation practices (e.g. irrigating at night)-

Muscat Municipality, Ministry of Agriculture and Fisheries & Ministry of Water 
Resources 

With agriculture's present use of 80%-90% of the nation's fresh water, water conservation 
in the agricultural sector has now become a priority for the government of Oman. Ministry 
of Agriculture and Fisheries has taken up measures in the five year plans to improve 
efficient use of irrigation water with advanced irrigation technology it becomes possible to 
control, manage and distribute irrigation water to plants without any waste, especially on 
high water losses inherent in surface irrigation. Factors affecting irrigation efficiency 
include irrigation technology, environmental conditions and soil characteristics. 

Research carried out for irrigated cops in the Batinah region of Oman under modem 
irrigation methods show that efforts should concentrate on controlling water applications in 
terms of number and period of irrigations as a step for conservation. (Source: Paper on a 
Comparison of Economic and Engineering Efficiencies in Modern Irrigation in Oman, 
Lokman Zaibet and Abdullah Omezzine, Sultan Qaboos University, 1997) 

Ministry of Agriculture and Fisheries in the five year plan, has introduced Modern 
Irrigation Systems at Farm levels at all regions since 1991. They have formulated 
strategies to improve irrigation efficiency after recognition of the resources limitation and 
marginal conditions (Soil, water & climate) prevailing in Sultanate of Oman. 

1. Improve irrigation efficiency from source to end- Irrigation improvements - through 
Ministry of Agriculture and Fisheries to encourage more efficient and productive water 
use. 

2. Subsidising infrastructure for modern irrigation system for the farmers- Modem 
irrigation methods such as drip, bubble and sprinkler systems, have been introduced 
under Government incentive schemes, with up to 75% of the capital cost being 
subsidised. 

3. Public awareness programme (through communication (training farmers), illustration, 
interface between officials and farmers) from the Ministry of Agriculture and Fisheries 
for operation and management of irrigation to use water efficiently so as to increase the 
production.with lesser inputs more effectively to the farmers of small holdings. 

4. Modern irrigation system is introduced only to cultivated areas -indirectly conserving 
water -since no expansion of land is permited. 

5. Encourage utilisation of wastewater that are compliance to the standards specified by 
Ministry of Regional Municipalities and Environment. 

6. Encourage crop rotation for improving soil fertility, quality of water to the right crop. 
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"''odnfioll \Vilh Sullnu l}nhoo$ 
llufvc1<lly (.~l)Ul nmJ Hie nn; 
Sc'-·1c1mh1I·( :cm•1 ni, fo1111nUy 
11f'<!:Hrd nt the Sl}U nuU fllU\cd lu 
Al lllr<lnll ! .. lore I lulel h1 lhc 
111:ffcfUIHJIJ ror the ptCSCtlttttiUH u( 
$dc11iilic pnpc1.9._ 

Chkr i!Hc.-.1 nl ·the l'n11iert•1u.:t 
1•1•:11l11p. ""' I Ii• lli~lu1c" SnyYiu 
llnl1hn111 hil1 ·1 nm1 nl Snitl. Sen cl· 
., y-Ucurral 11[ !hr l'o1el~11 1'li•1i•· 
11 y. ·1 hc Wnlr11cd1 c•hlhltinn, 
111 ~nni~rtl hy Orn nu lntcrnnflounl 
'J unle nml HAhil1iiinn~. wn~ upi:m:-t.I 
!>;• ~h•hn111111ed hin Ahuulknrlrn nl 
Sull, IVS fl\ cfrnimrn11, nl 1hc Mn· 
inn llnlhwm ur Al UuMon l'nlo~e 
llutel. 

111 hi< <i<:«h nl lhc ronlc1cnce, 
Al S11li <hew nHentiu11 lo the ,,,.,.. 
me on f?Wumlwnter rc~omC'cS frnm 
l>lr~c·.~calc th.~vcit111mcHL ~nyiuf!. 
o\'CIH.~(' 11ml tAIH\\'Rfl:lHCC pu<cd n 

tlnenl lu lulute ~trJ'l'liC!. lie rnllc1I 
fur tn~rnt <1<1'< lu nvert whnl conhl 
he n tli!iaslwus situafion fur Hu: 
trJ!io11. 

S1icnki11r. tlll the tx:rO'lo11, "' 
~ln<knli, hl~hli~hlrd •lcp< Uurnn 
luul fukeu lu cottscne W:llcr nut.I 

~ 
ff\ IR 

nr11uumccO Hml ptrpntptfon' wctc 
lw:in~ wade fm nu MSc f1fVS!tl't111111e 
lt1 wnlcr lt.\ollttr~ end water h~ch~ 
mtlti~y ShHUc' Pilncd tu begin in 
lhc ne.1.l ncndcmic year 

·11ie. live·tl•y cuul<rem:e h°' !he 
1ho111c.~"fowA1d! ll!licl,111 Utllin· 
lion or Wiler ltC$UUl~ci In the 
Oulf." 

Al>dullnllf •I Mlitrln, IJilee1 r uf 
Ilic UCC Secrehul•!·Ucnetol't 
·11nue autl Ag1icullure Uc1••llmc111, 

Tu tr•~e 2 

Wutcr cuufcrcucc 
Frmu pr~e I 
~nitl \i'Ct' rnini.i:fetinl ro11t111iHcc·~ 
\\'ttC k<'<'l•it1Ji! n du<i:c wnkh on the 
\\nkr ~ilUn1hm. 'Jhctc ~\c1c 11J\o,. 
mottllt'r ur kdutknl conuuillccs 
•11n1h·eJ iu wnlt·f·fclnkd nu1lk1~. 

/\I Sufi \Jtitl th~ ti~c in oil prict"~ 
in lhc 19 /He; Atul the tkmnntl fur 
\\'nlcr hi ttthai1 m•~tHt hnt..I ctcntctJ n 
1c.1f •l1111ln~c lhoi "'"' t-cing loll 
c vcu omv 11111! couhJ c•cnlulc ht !he 
yr:u~ rv cn1t1r. 

lie •nhl imllvidual ll'nler 11.1c in 
lhc (;ulf hntl ""'l""'°tl all hrlc111n· 
Hvonl lcvC"h in 1ut1nu 111~n.~ wliHc in 
1cmo1c 11Jnr-:~ h wu: much IJcluw 
tnlc1nn1ituwl fcveh. 

'l111kcy which he ~nil! wns lrt· 
tctri;tctl la ~dlinE! wntcr lo the 
Mitltllc lln.i cutrltl lhlnl< ul dui11~ "' 
il('l';tH.'iC C'tHl\Hto,1Chm WM IUUCIJ 
betow i11fc1Unlionnt 1c\'cls. 

lmlu.~lt)' wn, c1uc1ginl! n~ 1m 
h111•ortn11l wntcr 11.<cr, /\I S11ll 11olctl 
nu.! e>li111nl«I Urnt n lu111lh or a 
lrnlh uf nil WRler u<ctl wns ~Ull· 
'"""d l•y !Ital •ector. 

l>rJ•icdhiu~ pu\11ic RWatf'nru l!t n 
.:111cinJ fo'"", Al /iuli .<nid l11Jf. 
vitJunl, ~hu11ld he ctmcttn".'tl nbvul 
the <c111dty e11d dcdtle lo give up 
c"hnvne:m11:c ju water Ul'\:C. 

~t,iumflilf!_ n 11u!e or WRHJIJt~. he 
~nftl lhc Wn!cr tC!':Cf\'C fur Ud.HHi 
11ceu• i11 rn:c •lnlc• cuuhl Ins! u11fy 
on" cct1h1ty. \Jm.lrtji.!1uuml Wfltct 
1e.~crvc., u~nlilc for nf!1kuHure 
could u111 u111 l>y !he ue~t ~eucra­
tioH uulc'>~ ~rtiou~ ~tel'~ wctc t1tkco 
to limit \\nlcr wa;te uu ~mbiliuus 
nr.1icul1urnl l'•ujn•I•. 

I le s!r<"cd lhnl lime shonltl he• 
,c;vdnt crn11mhmeul tu rntfonaHsc 
\\'U{t'I li:"C. 

l\lwul who! •houhl l>c done to 
rntfottn:li,o:;c wntcr 1c~(IUJcc", l\I Sur .. 
Ii <t•~p.r•lcd the lullowl11g: 
LI {)C'nlc puhlk nwnrcm.·u abvul 
'" ntn R\ "" ~cnre te~u111ce 
U IJ~vt'ltip ne:ticuhurc lhat will u~e 
WRlcr clfidcntly mu) cut wn~tnJle 
n11ff nL'u t1~vcltip hrntkl~h ~upplle! 
Ll ll.t:c 1n_·~11ctf ~ewt1~t wnter for 
tifnn111e1t11d l:<'c1 n11tl fnmhcoph11t 
1 J t"rt•nlc "~dcutific nod Jcchnknl 
rr.o;:cmth hnr;c tlrnl wm l1cl~· l1111u~ 
ilnct-~ lcrlmnluj!.ic~ for cuUiog Juwn 
lhe cn~t uf wntcr 
U Auo1•I l'la11.1 nml le~hlnlhm lo 
limit IVOS!e, c•l"'cially in •grkul· 
lute 
LI i\dPf•I l111111n11 tewuicc< pm~· 
1nm111c.• for peof11c lurnfvcd iu !he 
111011a~e111rnt 11f wnler locilllics am! 
Wf'l-'11 c•lnhlid1mculs wutking lo· 
?. otth cunscrvot!un. 

SnliJ11 hi11 Nn.1sc1 nf Mnsknti 
~nitl t('k1~0!il8. CAfJCll! amJ 
liu1cnu<1n1S hatl ~ulhe1ctl for the 
('t1UfrfCl1C-C to tJi.'>CU.U OflC ur the 
rno~t p1<· 1i:ii•i11~ hsuc~ io the Oufr. 

Si11ce 11111~ "~"·Al MMk~tl ~•hi, 
fm111.1n h:ihit:1lht1t' com.:cuttnlctl In 
nicio where ltosh 11ntc1 c•lslcd nud 

crn1111m11itin found WAY! h 
1n1l1111nlhc w11cr us" hy llevrlupl111 
culleclinn 1ty!te1m, me1m~ of ti..iBf 
f?ioundwntct Alltl W"Y' of fflm!'ipvtl· 
IHJt w11tcr frnm muuhhthu tu wn\li~. 
'l hey had al•o lotw<luccd 011 0<h11!· 
ohJrnHve ~huctmc tu RUftflHkc 
diM1ilmli1111 or W•ler muJ the 
mnh1lcn:mrc ur wrnrr fncililic.11 
•uch n• allnj nml well!. 

/\I Mn'k"'! loltl lhe ~nll1c1i11~ 
•hnl hh u11lve11Uy •ml 111•11y Omnui 
p,uvcrnmcnl dc)'•ll111c1111 hat! been 
playln~ • le•tliu, 1ule lrt r•hi11~ 
nwntcnrs_, tir cilitcm: un lhc Im~ 
portnllcc of wntcr cuu!\crv11tlun. 

s !•If had """" mohllisctl ru1 
lc•cA<ch n11d .e>e1al wa1cr-1cln1ed 
•luilic• hnd l'<'ell rnnducled while 
new 'l"'rinlltk! hnd been lnho· 
dui·<tl al the unlvenil t. 

·1 he ncwe•l une wuuld !Jc 111 
MSc 1•111gr1111111e !11 water n:•uurc., 
•11d W•ler tcchuulugy stuJie' 111tl 
flle11wallu11• were u111lcr way lu 
alnit It In Ille rie•I •c•demlc yenr, 

/\I MaskA!I •f•o aalJ !hat Jol111 
Uulr acllu11 In such a vii~! llelJ u 
W•ter would n<ed l111enslve elfo11! 
fur the •chicvemeul o{ waler 
raliuuolhalfon gu•ls. 

In Oman, he said, Ills M•jesty'o 
fJ•ne111•11e111 h•d focu••tl "" 1hc 
hnpu1l•11cc uf waler euuserntiun 
•ntl 111>rlft~eme111. II had· 1c1 up 011 
nd111h1l•l1 •!!vc •J'rnulu•, drallcd 
lnw• htcludln~ • ltuynl,~e,.c lhnt 
dc•l~nated waler n 11aliu111l we•lth 
that hat! lo be pwl•cled. 

i\nlhony Mllbut11 or the lu1c111a· 
llun~I i\mJdnllon on W•tcr Qu•ll· 
ty, Lo11rlu11, Identified In his rn11oer 
lluee chnllengn !Reing Ilic glub•I 
he•hwa!er &cclur: '1110 need lu ctlu· 
c11e pulilio <'l'inlon lo 1ccugni.1e 
wnlor h•u•• •• • hi&h p1io<lty, the 
""'""'""'"'of lilli11~ !ho v1c11u111 l11 
l11lllntlvo In the fruhw•tcf •etlt>r at 
nallunal, 1eglo111I •ud lnlem•liuu•I 
lcv.b •ml the uced tu l11c1cM• 
111o<luc1h11y hugely 10 m.ot the 
@lllWlng de111omb 011 lhe wmlll'• 
f1e.d1wiucr. 

'I hilly udd cu11ipn11k• nie Ink In~ 
1•>11t in the Walcrlech c•hiltiliun 
l11ch11li11~ llH·!< lnvt•lved In 1'rnlel 
tl.-nlinnlion In Ure UCC •l•IU. 'I he 
Mi11i•l1y ul Wnlcr Ruoun:c.• h•I 1 
pavilion which highllghtt wurc., 
11r wnler ftlld !he stej•.• It h Inking lo 
mnrh1ge them Jn Ute 111lion11I ln· 
terr!!. 

'IJ1e e.hiblllun i• lhe lirsl of II• 
IJl>c tu l>c l1cld c.c!uslvely 111 lh~ 
Uuff •ml nul H 1••1! of 1 geuor•I 
tmlc eAf1iltltiu11, Uman l11te111•lion· 
nl Tratle n111J fahlbllfuus Uenelll 
Man•ger All llabaj uitl. 

ll111011p. mgnnlntlont l•kin~ rrut 
In the c•hibillon are the Mltltllc 
lln•I 1Jesnll1111iu11 Huc.,d1 Cc,,11e 
nnJ the U111nnl Cenf1e for hrve•I· 
mcnt l'rnmutlun anti ll•t""I Uc· 
vclnpu1cnt. 
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SQ·u -vvill 11Iay 
t>ig11i11ca11t role i11 

clcsali11atio11 rcscarcl1 

Dcsali11a ti o 11 
rcscarcl1 
f-10111 page I 
become a 111e111her soon. 

In M;iy the Ce11l1e will holt.I n 
lwu-week progrnr11111e In Eilnt, 
lsrnel, 011 wntcr dcsolinolion tcch-
11olugy, "'llris will lie i111pu1tnnt in 
tc1111S uf lir i11gi111! together i\r oli 

t>l ll:-il'/\T - Sulln!t ()aliws U11i­
vc1~i1y (SVU) will have n signifi· 
L'Rtil 1olc i11 1cscmd1 wutk uf the 
nrn·Jy sci up Mitltlle Easl lJcsnli11n· 
liu11 H~!'carch l'e1111c, ils tlitectur 
said. ··1 he univcrsily, meanwhile, 
will lie lhe venue i11 June uf R 
r11ecli11g of sdenlisls frum ulhcr 
universities nntl rcscnrch i11stilutes 
li1 uught togelhcr by thr. Cenlre ns n 
lilsl sic!' IUwnrtls fire c1caliuri uf a11 

· acntk111ic 11cl11u1k, 
"\Ve expect tu Jiave re-

scard1crs co111i1111 lu Umnn anti 
1~11rking rip.hi here i11 cu-uperaliori 
wilh "SIJV whklr h:is excellent 
laliornlory lucililies," saitl the Ce11-
lre's lJircclur Eric H Ja11kel. 'I he 
Ce11t1c is now nssessi11g_ rcscnrch 
ncctls i11 p1cparaliu11 fur d111lting a 
Hcscarl:h l'lan. 

IJiscussiiri: ·,esc?.rch \ll'f'UltUlli· 
lies, J a11kcl snit.I !he Cent1e wuulJ 
i11vile propu.~als hum people i11-
lc1cslcd in dui1111 tlcs11lir1111iu11 slu­
dies nm.I enter into joint venlu1es 

lly 8 T Almeitlu 

with 1ese11rch ur1?nllisaliu11s. Also, expl'lls tu len111 n!Jout l~rocli lie· 
tlc1~ntli11g un the fl1Ug1css uf Its soli11u1iu11 technique~ anti opera· 
rcscnrclr pr.ug1iimmes, the Cenlre tiort5," snii.I Jn11kel. lie 11tltlctl lhnt 
rnultl set up il5 uw11 facilities in lnvilntiuus wuuli.I 1>c sent tu nll 
Oman incurpurnling e11ui11111e11t for Mitltlle Ensl countries f1urrr U111arr 
te$li11g Llcsnlinntiun leclmi4uea, lu fllurocco. 

Co111111errli11g urr Jlre presence of Al>uut lire June 111eeti11g at S()U, 
11rn11y Llesalinatiun plants in the Jonkel saii.I: "We're inlercslei.I in 
Middle Enst or1d tcchnulogic~ tie- crenting nrr ecai.lcmlc network. 'I he 
velupei.I over the years, Jnnkel told first mcctin!! will lie a lirni11stur111-
lhc U/Jun·er thai the centre cuukl ing 5cssiorr tu know how n rrctwu1k 
look· lulu lhc pussiliility of esta!J. uf the type we hove Irr mini.I will 
lishiug a dcnrunstroliun hy!Jrkl work," he s:iitl. Tire Centre wuultl 
11111111 to i11co1pu1ale the best of the eventually like tu have an uch1111ge 
avnilalile technul11gics in U1e fleltl. uf 5tutlcrrts anJ faculty ani.1 institu!e 

'I Ire Middle East lJesnliuntiun felluwshij15 a11LI ~chulru ships. 
He$earch Cenlre, an ulhhuol of lhe 'I Ire Centre hopes tu cu111plete Its 
Mii.li.lle East l'euce l'rucess, has 11s research needs assessment in a few 
ils fuu11tli11g member.s Urunn, weeks n11LI ".111ke :he lir~t <lrnfl ~lf 
Jnpnu, Kure~. the Unrtei.1 Stales - the H~sewch I IR11 111. llp11l. 
n11d 1st acl. The European Cunuul~· A,ccord111g to the C~1111~ s e~ta!J. 
siun is n 5JKJnsur nut.I hopes lo 1rshrue111 agrce111c11t, fl wrll have to 

Tu page 2 consult with the Water Resources 
Works Group uf llre Mii.li.lle East 
l'e11ce l'rucess. 'I Ire Centre is nlsu 
in the 1rroccss uf forming a He­
semch l\Llvisury Council aml will 
appuiut a Hcseatch lJirectur. 

~ 
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"If everything goes accuri.ling tu 
pion, the Heseotch 1'11111 will be 
rcni.ly for nppruvnl by the li"'ccutil·e 
Council ·by I July, I IJIJ7," enitl 
Jnnkel. "Then we will implcnrcnl 
the !'Inn which will aclunlly lie the 
rescnrclr projects lire Centre will 
CWIY uul." . 

i\n international team consi$ling 
uf s representotlve fwm lhe liuru­
pe1111 Cu1111rris.~lo11 1111LI one ullicinl 
cnch fw111 0111011, lsrncl, a11LI tire 
Unlletl Stnles as well as Jnnkcl 
himself l>cgan its wur k uf as5essing 
ncctls lasl October, touring, 0111an, 
Kuwait, the UAE, (Jnlar, l.!gypl, 
Israel, Ju1Llan and the 1'11lestlnin11 
i\ulhur ily er en. It is ex pectetl tu 
visit Tuuisia and Mu1uccu this 
111unllr. 



~~ 

3rd Gulf Water ~onf erence ends 
Steps urged to conserve and 

recharge groundwater stocks 
MUSCAT - Y :ihya bin Mahfoudh 
al M:mthci. Minister of Hi~c:r 
Erluotion and Pr::sid..:nt of SuiL:m 
Qcl>oos University. presided at the 
c;losin;; cen:mony of the Tlurd Gulf 
Water Conferc:nc:: :ll Al Bust:an 
P;iJ= Hotel yesrertlay. 

The confercnc:. w!Uch beg:in on 
8 March. Jis::usscd·wat=r probl::ms 
in the re!!ion a.•d srudied the re­
commentfitions of the =and con­
f=:ice. which was held m Bahr:rin 
in November 1994. 

Ycsterd.:ly's fin;i.J =ion 
approved the principle: of co-ordi­
nating DllUOn4J Water poii::i::; 31 

regional level and xecomm"lld:::d 
support for s01clies on the inanage­
m:nt of warer ==· 

The co,1fcmic: =orrum:nded 
the use of inform:nion u:clmology 
arul invited the W:ua Scienc: and 
Tcdmolo!:J As.soC.:uion to =b­
lish a region;ll w= information 
cemr::. lt appealed to the Gulf 
Co--0p=ition Coun::il {GCO = 
to provide the as.soci:llion with :ill 
ne..~ m:u:::ial :md moral sup­
port. 

The conf=c: =sed the irn­
porunce of training nationals to 
wori:: in tbe w;ier =or. It also 
called for swdies in be :::nricd out 
on tr.msic.-ring waie::- uti.liti:::s and 
servi= to the pri1r.u.e =· 

It urged the GCC s= t0 W:e 
urg= stepS to co= and 
n:cil.:lrgc groundwater srocl:s and 

utilise them efficiently. It also 
stn:SSed th!: nc:<:d to encour.ige 
rcse:m::h into des:ilin:uion 1ecb­
nology. 

1be coniercnc:c xecommenderl 
that the GCC s= plac:: gr-~ 
cmpltasis on the o:=nent and 
recycling of sewage w:w:r. At tbe 
same ritne. it urged 1b.'U S!CpS 
should be taken tO reduce waste 
and in= efficicncy. particular­
ly in agricu.hu~ :md irriprion. [: 
recommended th:lI the diffcr.::nt 
qualities of natural water resow:= 
should be c::irmarlccd for specific 
ap:ic:ulru.-al uses. 

The closing session was attended 
by minisny unda·se::=:iri~ and 
wa= tc::hn!llo::Y specialists. 

Oman Daily Observer 
13th March, 1997 

AL .Mantbe:ri, Minister of Higher Educ:ition and SQU Pn:side:nt. pn:sidlni:, over the dosing session of the 
Third Gulf Water Coaf=o: at· Al Bl.ISDJI f::dao: Bolel.. - !'icrure l:ty Fadhil. .AbdulwaJUd. 
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Sullanale of Oman 

MINISTRY or: AGRICULTURE AND FISHERIES 
TENDER NOTICE 

------·--TENbtR-N6~21797 

Speciulised cornpanies l(egislered with the Tender 
board may obloin lender documents from The 
Leyal Deporlment, Second floor of The Ministry 
uguinsl puyrnent of l<.O. 25/- (l<ials Omanl Twenty 
~ive only) per set. non-refundable on any working 
day. 

Cornpleled Tenders are lo be submitted before 
10.00 A.M. on Wednesday J0/4/1997 In the Tender 
l3ox at lhe Legal Deparlrnent of lhe Ministry .. 

Priorily of awarding contracts shall be to Iha 
lenders Including highest percentage of national 
products purchases. 

lhe Ministry has lhe right lo accept or reject any 
lender wilhout ossigning any reason. 

TENDER COMM/TJEE ·MINISTRY OF AGRICULTURE AND FISHERIES 

~ 
H\IR 
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'1Vater stocl\:s i11 dams 
11ut at 18111 cubic 1netres 

MUSCA 1' - Several wauis uver­
lluweu fulluwing three <lays uf 
cu111i11uuus 111i11 lll!ll week, urinr.ing 
the lullll volume uf waler Slured in 
Lhe Sultanate's recharge <lam reser­
voirs Ill BJoun<l 18 million cuuic 
mc!Jcs. 

Wndi Al Jiu:I dam rescrvuir in 
U1e Wlleyat or Suhar overlloweu 
into Uie We<li al llawasnalt and 
Wadi Bruii Omar <lam reservuir in 
U1e Wiloyal of Al Khaooural1. 

W11ler in !he Wedi Ahen <lnm 
1eservuir lu lhe Wilayal uf Saham 
1 cachc<l a height of o.ruunu 3 
metres, adding an eslimale<l 68,UU\I 
cul.iic metres tu tl1e 1eser1uir's 
slucks. 

·1 he water in lhe Wadi Al Taw 
dnm reservuir in lhc Wilayal uf 
Ua1ka rose lu a height ur aruunu 

~ 
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2. I mcUes, liringlng the toleJ 
vulume Slured In the IC8ervolr ur to 
awun<l I. 28 mllllun cubic meues. 

·1 he waler level in the Wadi Al 
Pulaij dam in the Wilayat of BArkl 
reache<l a height of aruund l.11 
mehes. 'Ille dam reservoir now 
holds an estlmalcu 383,000 cubic 
metres, 

In lhe Oakhlliyah region, Wadi 
Tauuf dam i111he Wih1yat or Niiwa 

· ove11lowed, es well as Waul Ghoul 
dam in lhe Wllqyar of Al Hamra 
nml Wadi Quriyet dam In !lie 
Wilayat or Uahla. 

In t.he Ohahirah region the water 
In the Wnul eJ Kabir dam reservoir 
In lhe Wllayat of lbri rose lo 0.6 
metres al.Juve the overnow level, 
adding around 421.000 cubic 
meltes tu the tlam's stocks. 



Sultanate's 
· conservatio11 

of water 
resources 
outli11ed 

CAIRO - Minister of Agriculture 
and Fisheries Shaikh Mohammed 
bin Abdullah al llinal told Arab 
agriculture and waler resources 
minlslers here yeslerday that Oman 
gave high priorhy to the conserva· 
lion and management of its water 
ll'So urces. 

lie said a Royal Deuee, No 82/ 
88, had stressed that groundwater 
was national wealth which had to 
l>e protected used rationally. 

Sluukh Mohanuned a!so &aid 
public awareness on waler re-
6ources had been spreading in 
Oman thanks lo the holding of 
semlnm, e11hibi!ions and other 
meetings and lo instructional prog· 
rammes on modem lrtigation sys­
tems and other water management 
topics. 

Oman considered it very impor· 
!ant that every effort should be 
made to find new water sources and 
lo conduct registration and lnspec· 
lion of sources of water supply, lhe 
minister said. lie added that Oman 
wanted agricullural development tu 
proceed in a balanced m!l.llner in the 
A.Jab world and achieve 1he objec· 
U ve of Arab food security. 

That could be f11cllilated by ac· 
cess to information so it could be 
applied to every siluetlon in the 
region. 

Shaikh Mohammed cRlled for 
the culli vallo11 of crops that could 
adapt to ·salinity In areas where 
salinity levels had risen. 
· In other rem&rks, he sllessed the 
importance nf a scientific approach 
towards ulilisatlou of waste water 
and the developinenl of desalina· 
Lion techniques. 

Shaikh Mohammed calfod upon 
the mlnlslers to study issues con· 
ceming water resources In arid 
areiu with the aim of balancing 
agricultural development with 
scan:e water resources. 

-ONA 

Omau Observer DaiJy 
30th April, 1997 



Omau OIJserver Daily 
5th April, 1997 

\V oaucu 's rule in waler couscrvatiou 
1\1\JSC/\T- Nnsra bi111 Khalla11 nl Maammi, /\wa1e11css Specialist at lhe 
Mh1isl1y ur Waler llcsuu1cc~. highlighlcu !he i111purlntu::e of waler 
rnnscrvnliuu in a lc<.:lurc al lhc Umnn Women's /\ssuciallun al Suhar 
ycsfcrtlay. 

'I he SJ>enker 11uleu in her ntltlrcss lhal wu111c11 hatl a paJticular 
1cspow;ihilily in lhc wnler ra1iu1rnlisnlio11 clfull, given their rule in 
houschultls n11tl as mulhcrs. l.!.tlucullng chiltl1en 011 lhe judicious use of 
wnler wn.~ also nu impu1ln11l tusk in this ICflDlu she snld. 

'J he lcdUIC W~S pntl u[ R JllUflllllll!IJC orgnnisctl !Jy lhe 111J11lslry's 
l11!111111nl!u11 anti Awn1e11cs.~ Ccnllc locmdng un wumcn lhruugh U1e Oman 
Women's Assudnliun (UWA) dmplcrs. 

Lecture 
011 water 

Omau OIJserver Daily 
7th April, 1997 

S/\11/\M - A lecture un water was 
hcltl al lhe Umani Women's Asw­
cialiun in Saham yeslcrtlay. 

The ~1ienker, a waler nwrucncss 
~11eclali~I rrom the Ministry ur 
Water Hcsuu1ces, puinlcJ uul lhnl 
wnler wos cssenlhil for all living 
c1cnlures anJ played a vital rule in 
national ucvelupmenl. 

Sh1: adtled thnl ii was i111pu1tanl 
tu utilise the waler from U1e rece11t 
rains in the lie st pussi!Jlc way, and 
cn~me that nul 11 tlrup was waslcd. 

She s11itl wumen !inti a majur role 
lo play in ensuring Ilia! water was 
useJ ralio11nlly in the home, 1mtl 
were also calletl upon lu propogule 
Ilic message uf prutlcnl waler use. 

'I he lecture was one of a series of 1 
1nlks licing heltl al U1e Umaui 
women's associations in lhe re· 
giuns this week. -ONA 
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AED BEST DOMESTIC WATER CONSERVATION PRACTICES IN OMAN 1998 

Key aspects of achieving an overall reduction in agricultural water use will be: 

• adoption of improved irrigation techniques 
• optimum use of selected irrigation techniques 
• selection of crops that have lower water requirements 

• movements of cropping to areas of brackish water, away from areas where the resources 
are over committed. 

Develop agriculture that will use water efficiently and cut wastage and also develop 
brackish supplies. Water flooding irrigation was practiced earlier, by now it is replaced by 
drip and sprinkler method which is more efficient and water conserving. Piped distribution 
system is now introduced for irrigating farmlands. 

Ministry of Agriculture and Fisheries introduced two types of Pilot Projects. This program 
is a pay off program (benefiting) for the Government as well as for the farmers. By 
developing these programs both farmers and the government are benefited. Farmers started 
producing more by these methods thereby increasing the revenue of the country. 

Small Pilot Project 

• Fa/aj Keed Project at Bahia, Nizwa 

As a pilot project in 1992, a 45 acres of barren land near the tail end of Falaj Keed in Bahla, 
was converted to a very fertile productive agricultural land bearing vegetables and fodder 
grass. Falaj Keed with feeble flow was ending into a barren land and the water however 
less was wasted into this barren land. Ministry of Agriculture and Fisheries extended a 
lined canal from the tail end of the falaj which led into a tank. This stored water from the 
feeble flow of the falaj Keed was pumped to irrigate the barren land through modem 
irrigation sprinkler systems and virtually converted this to a productive agricultural land. 
This is an excellent example demonstrated by Ministry of Agriculture and Fisheries. 

Pilot Projects for rotational irrigation at different regions-1995 

• Rafa'a Farm Project, Nizwa 
Rafa' a Farrp. in Nizwa was selected for this project to educate the farmers on best irrigation 
practices and schemes subsidized by the Government to attain irrigation efficiency by 
proper management and operation of modem irrigation technologies. With advanced 
irrigation technology, it becomes possible to control, manage and distribute irrigation water 
to plants without any waste. 

To introduce modem technology to manage the irrigated agriculture fed by big falaj-Mainly 
associated with date farms who sought traditional flood irrigation practices which are 
replaced by modem irrigation systems (delivery/distribution system through pipes from 
source to end, drip,bubbler etc) to conserve water after studying to the soil and crop 
requirements. 
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The bubbler irrigation system has been proved as a suitable and successful technology, 
since it can provide water to the trees as required and consequently high productivity with 
lesser agricultural inputs can also be achieved ever for trees of different ages. Similar 
project would be extended to all regions of the country. 

(Source:Interview with Mr. Emad Abdul Majeed Al Lawatia, Director General of Irrigation 
and Dr.Hassan Wahibi, Irrigation Affairs Expert, Ministry of Agricultureand Fisheries on 
18th March, 1997). Dr.Hassan Wahibi was formerly working as Director,EWUP USAID 
in Egypt (1978-1985). 

Use of wastewater 

Use of wastewater as a source of irrigation, with conservation measures like priority 
irrigation systems, moisture sensing devices and native vegetation etc. 

Master plan to do complete night irrigation by 1998 is being considered by Muscat 
Munidpality by facilitating storage facilities at the STP sites which will save about 
500m3/day of treated wastewater from evaporation and annually about R.0.18,500 is saved 
by this since cost of producing lm3 of treated wastewater is about 100 baiza . The unit 
cost of production of treated wastewater per m3 is 100 bzs (compared to 388 bzs/ m3 
in U.S.A) (Source:Interview with Mr.Lars Paulsson, Chief Sanitary Engineer, Darseit 
Sewage Treatment Plant, Muscat Municipality) 

Efficient use of falaj water -The Ministry of Water Resources has initiated a programme 
to improve on farm irrigation systems within the area supplied by a falaj. A pilot scheme 
was set up at Falaj Halban with the cooperation of the farmers, tanks were installed on three 
plots to hold water taken from the falaj. So while water continued to be taken from the 
falaj at normal times, the farmers could release the water from the tanks more frequently to 
irrigate vegetables. The farmers were also able to use drip irrigation rather than the 
traditional flooding technique. Water meters monitored the amount of water used. This 
scheme has also enabled the farmers to grow crops at seasons when land would normally be 
left fallow. 

The programme at Falaj Halban focussed on using agricultural water more efficiently, so 
farmers continued to collect the same amount of water from the falaj at allotted times while 
storing it in tanks to release at more frequent intervals to water higher value crops and 
vegetables. The project proved very successful and more farmers asked to be included. 

The concepfnas now been expanded so that studies are now ongoing at two aflaj, Falaj 
Sibaa, near Bausher, and Falaj Hajir in Wadi Bani Kharus, to improve the use of irrigation 
water. The entire falaj in each location is being studied with all properties asociated with 
the aflaj being included. Aspects under investigations include channel efficiency, crop 
water requirements, does the falaj meet the requirements of the water users and how 
efficient is the community in managing the falaj. 

(Source: -An Introductory Guide - Water Resources of Sultanate of Oman, J 995and Letter 
dated 11'" June, 1997 from Ministry of Water Resources Information and Awareness 
Centre) 
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Mist collection experiments 
A number of mist collection experiments have been conducted by Ministry of Water 
Resources which includes: 

• Using a variety of mesh screens to catch air borne moisture and to channel the drops 
into a central container. 

• Siting tanks round the base of trees to catch and measure interception by the tree's 
canopy. 

In parts of Dhofar, the Khareef (monsoon) produces several months of heavy cloud and 
mist, sometimes accompanied by drizzle. Occult precipitation is important on the jabal, 
especially on trees and other vegetation. 

Moisture collection from individual trees depend ori the unique characteristics of each tree, 
its canopy and its location. In 1989 one tree yielded 67, 750 liters but in 1990 just 48, 164 
litters. This gives strong empirical support to the importance of interception of occult 
precipitation by vegetation as a major contributory factor in overall recharge to the 
mountains. 

(Source: -An Introductory Guide - Water Resources of Sultanate of Oman,1995) 

7.10 National Desalinisation program-

Ministry of Electricity and Water 

Increased demand for potable water in the region and the shortage of potable ground and 
surface water resources have made desalination a viable water resources alternative. 
Although it involves high cost, modem technology has shown tremendous improvement in 
the performance of these plants and decrease in unit cost. 

Research on producing desalinated water from brackish water 
MWR is conducting experimental research into producing desalinated water from brackish 
water by reverse osmosis using solar energy as a power source at its camp at Hailat al 
Rakaa in the desert. This experimental research project may be successful to provide 
enough water to assist development of isolated communities in rural areas. 
(Source: Letter dated 1 J1" June, 1997 from Ministry of Water Resources Information and 
Awareness Centre). 

Table 7.3 Total production of desalinated water by various desalination processes in 
Oman 

Qesalination Methods Total Capacity 
(1995) 

MSF RO & Others m3/d Mm3/y 
(Multi Stage Flash (Reverse Osmosis) 

105,000 m3/d 2000 m3/d 107,000 39.1 

(Source Ismail, 1995;Al Alawi and Abdul Razzak, 1992) 
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Currently desalinated water amounts to 52MCM/year with 48 MCM/year in the Capital 
area, and is expected to reach 140 MCM/year in 2010.(MCM/ye.ir-Million Cubic 
Meter/year) 

Nearly 55% of potable water produced in Sultanate is through desalination, major share is 
from Muscat region which constitutes nearly 77% of the total production by desalination 
process. 
(Source: Statistical Year Book). 

The newly set up Middle East Desalination Research Centre with base in Oman will in 
cooperation from the Sultan Qaboos University will play a significant role in desalination 
research. 

7.11 National Hotline 

Ministry of Electricity and Water (MEW) has a hotline 153 which is available to all the 
regions in Sultanate of Oman to attend to emergencies like water leakage from pipe burst . 
MEW has established emergency sections all over the regions to attend to water leakage. 
Similarly Muscat Municipalities has a hotline 150 to attend to sewage pipe leak. These 
hotlines are to assist citizens and government to save water from being wasted, thus 
conserving water. 

An engineer is on duty up to 9.30 pm and a clerk on 24 hrs duty to attend to the hotline. 
Immediate measures are taken to rectify the leaks and resume the supply. A register is 
maintained to attend the complaints passed on hotline. An average of about 11 calls/day 
comes through the hotline which is paid immediate attention. Complaints such leak, 
pressure low, water block, and pipe burst are registered through hotline. A thorough 
evaluation of the hotline complaints is carried out by the Senior Officials of the Ministry of 
Electricity and Water. 
(Source: Interview with Mr.Said Mohammed Nabhani, Director of Muscat Water 
Department, Ministry of Electricity and Water, Sultanate of Oman) 

Thereis no E.:_~ional telephone hotline for MWR, but telephone talk shows on the radio, in 
which Ministry officials participate, have taken many calls from all over the Sultanate of 
Oman which have provided valuable feedback. 
(Source:Letter dated 1 P" June, 1997 from Ministry of Water Resources Information and 
Awareness Centre) 
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APPENDIX A 
PLATES PERTAINING TO PARKS AND GARDENS 



Entrance to Wadi Kabir Park 

....... ·--!::' .~:.,-: . -~- -"·' 

Shady Trees in Wadi Kabir Park 

6 Plate No.1 
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Lawns in the Park 

Gardens in Wadi Kabir Park 

Plate No. 2 



Treated Effluent Storage Tanks in the Park 

Drip Irrigation System in the Park 

Plate No.3 



Sprinkler Irrigated Lawns 

45 ° Sprinkler system 

Plate No.4 



360 ° Sprinkler system 

Plate No.5 



Parks Irrigated by the Sprinkler systems 

Plate No.6 



. 'l'',..;\1'.'.. 1 

~~-~~ 

APPENDIXB 
NEWSPAPER CLIPPINGS 



Times of Oman 
12th September, 1994 

Progress in research 
mul exploration for new 

water resources in 01nan 
l\llJSCAT - !lams me n1110111J 

lhc m11st ir11pn11a111 l)'pes ol wnter 
p1nj<'l'IS 111 lh" S11l1n11111c, Special 
Sllulic~ li;n·e hccu mmle 10 seletl h .. 
t'11tio11s for new dams nml evnhmie 
their rn11tdb111inn 10 the co1111t1y's 
wntcr ICSOllfCC.<, 

'I he l11isic ni111 of the d11111s is to 
make use of 111111<1 wnlcr whid1 
wu11itl 01hcrnisc lie lost in lhe sen ur 
iii the 1l~scli. ·1 hi~ i' d1111e b)• imp· 
1•i11r, lite woler s11 ihul it cn11 see11 
llllll Ilic ~rnund 1111d bouM gruuntl 
\Valer stock<. 

Arnmul 1.m 111il!!t111 cubic meues 
or \\'llle1 have ltCc11 slrnctl hv 1hu11s 
dming lhc pasl lour ycms. f\lusl nf 
ii hns sc!'petl iu1t1 the 11<111ifc1s nn,I 
1echm~etl them. 

11 11111)' he 11illiruil Hl rle1e1111i11c 
e~11c!ly Ilic vuh1111c nl wu1er re· 
dunged ~o far. I iowevcr lhe f\lin· 
bl! y uf Wuln Hcstimces has u pol­
icy bused 011 lhe r;1tim111l use uf 
wuler in 01<lcr lo 1t•ach 11 hniu11ce be· 
1ween suppl)• 011<11i<'111m1<l. 
' l>cspile lhc fal'I tlrnl 1he ~1inisuy 
or W111cr Hc;mll!'.C5 is rnlalivei)' 
new, it has 1nmle 1iw11I fHogres~ in 
ihc licids or ICS<'atdt 111111 n11im11· 
fi1)n for new wnter H:!':HtJlces, It nd .. 
dition 10 presm vi nu ihe cxis;;ting wu 4 

ter fCSUlllC.:es t10H1 \\'U'i:IC lllHI 

1<t11i1i1111 h)' 11rnl.i1•1! l''"'l'le mmu 
uwu1c of 1110tlern 111c1h111ls of rn· 
lional Ising 1hc use ut wnler. 'llrn 

'11is1ry c1111ks 0111 sl11<lies hi lit~ 
,ltanntc's 1£1lions 111111 uses Ille 

111os1 m11dci11 111c1hrnh 111111 sdcnlific 
cquiprncul in ils st~i11th for wnwr. 
: Hor11I lle\'ICC J/'J·I "" C!lll· 
d11c1ing hr1hoterhnin•I slutlics for 
rlarns nm! mrniitoriug fuiuJc~ 
!tm11gh1 fnliljcs nl!ll <lu111s 111alcr lhe 
1i1i11i'11 y's 1 e.<pun,ibilit)" 'I hen !ho 
co111pclc<11 u11lhrni1ics ul tl1~ 111111-

islry r11epmc1I pl1111s lnr new dam 
ptojccls in !he Sulln1<11lc's 1 cgi1111s. 
Prng1111n1ttes lift! uintt.:d nl up· 
g1111li11u their cllidc11c )'. imp111vi11!J 
m111ces nntl dig~in~ wells lor lhc · 
p1esc1vn1im1 uf nrnhlc mens ill lhe 
Sulianale. 

Since 1985 Iii 1cd11111Jc1l under· 
p.rouml wnier tla111s have hl'Cll huih 
in 1he gm·c11111rn1c of l>lnsrnl uml !he 
lln1ilmh, IJ11khili)'11h, lllrnhirnh 111111 
Sl111111i)'1th 1cgi1111s u11d the !love111· 
m111" uf llholur to s111ic 1J1e 11111.i-
11111111 pos~iblc vulu111e ul Wndi of 
I lo0tl W111er whith would 01he1 wis~ 
!Jc Wt1s1et!. 

Anm11g lhe nlhcr 1la111s huill L; Al 
Klmrnlh Darn iu 1hc U<1ve111nrnle or 
Muscut in Al Sceb whid1 has nn es· 
1i111111ctl c11pnd1y nf a1m11HI I 1.55 
million cubic mcllcs. 'l h«10 111e ulso 
ei~hl !lams ia Al iluiiunh reghm, 
They me Al Fnicej, l lulhan, Al 
t.lmbnl:hah anti Ma'nwnl, \l'ntli Al 
Ahyndh, Al Fara, Al Hnslnq, Al Khi· 
1.i mul Al llihi. Al Salahi am.I Al 
llawasnnl1, Al· f:lwhournh. 

·1 hree tlmns have lu•c11 con· 
wuclcd in Al lllm~hiliah 1cgion. 
'I hey me Wmli Tu1111f, Wadi l)uii~·111 
nnd W111li OlmoL 111 A I Slrn111iy11h 
1wn thuw; have. hccn l'OH~lt tlfktl. 
'I hey nre Al l'nlccj 11<111 Khuur 
Has11'11gh, 1111<1 W1111i Al Kahir. 'lhc1e 
is nlrn n dum i11 Wadi Sahanul iu thc 
Uu1·e11101111c ur llholar. 

Aller lhe lrnnsler uf lhc falnjcs 
nml tlaim 1kp1111111e111s Ill lhc l\li11· 
is11y 111 Wulcr l!csmu,cs, !he l>lin· 
imy cn111i1111es t<> pl1111 for 1hc cou· 
s11ue1lrn1 of new dams in l•lhc1 n1cas 
uf the Suhanalc, 

'1 luce da111s tuc cm1c11fly hciug 
rn11s1111c1cd i11 Wndi 1\ 'Al<ill in \\'i­
!Hy1u uf S11hm11 wilh a \lurnµc i:npuc· 
ily of 6.H 111illin11 cuhic 11w11cs. 'I he 

1•n>jcc1 is due II• be complcled n~ lhe 
e111I of lhis yenr. Wmll llini lhunr 
nml Al ll11w;1s11nh i11 Wiluynt of 
Klmhu\1rah will slore lluml Willer es· 
1i111aic1I 111 nrouml J.7 miliio11 cubic 
mcllcs. The p1ojecl was sllutctl 
early !his yenr. Wmk is nlso u1Hlcr· 
wny iu implemenllng 1he Iii sl 
plmsr of a wa1er syslcms piojet'I 
whkh will serve 29 villu~es iu Al 
fahal Al Akhuar, in S1111j, Wntli 
f\lvaytlin Basin nntl Wndi Tnuur. 
'lhe;c prnjccls will provide thinking 
Wiiier fur lhe 1egio11, · 

'I he Minislry of Waler Ile· 
somces Is cmiemiy completing de· 
l:lilcd slmli1'S for the cumlrut·tinn of 
seven snmli dams in Al JuhHI Al 
Akhdur. Among 1hem are 1wu 1e­
clu11ge tfoms 011 Wntli Al A'Aln lo 
scrl'e the wells 01111 fnlajes uf Sint 
village nmi lhe 11eighhm11i11g U!· 

ginus. There will ulsu he rive shn· 
ilar ~mfoce stornge tlnms to serve 
villa~es on the top of falrnl Al Kuur. 
'I he lvlal cosl ol the cu11~1rncliu11 of 
lhe ~even dams is awuml llO l.25 
111illi1111. 

1' linislry sources imlicnte llrnl 
!here 111e six pwjccts fur the l'nn· 
$l111c1im1 ol rccharg.c w111er tlnn•~. 
which 11rc e11ne111ly under CC• 
rn111111k11I lcasihilliy s1udies. They 
me Wmli Al t>lunydin in Wih<)'lll 
Niiw11, Wmli llnllnin in Wilaynl 
1£1..i, Wadi !>honk in Wiluyal Ynn­
'l''I, Wnili Ai A'i\ritl in Wilaynl l111i 
nml \Vudi Olmluji In Wilnyat Al !Ju· 
!Ji), 

1)11111s nml wnlcr systems In lhe 
Uovc111nrnle uf ~1usundmu ~Ht:hull! 
II 1cdrn1gc 1h1111s, 20 mrnll s111facc 
s1orn1•0 dams mul 20 ltasins. 'I hc~c 
will ~ive 1he Inca! pnpulalinn ncccss 
lu waler supplies ncur lheir homes. 

ONtl 
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I11tc11~ra111s boost 
grou11d \vater levels 
~I\ ISC'AI' -- l.a<I I Jccc111h<'1 ., 
hountHul rni11.c: over much of North-
ern Orrn111 have liccn dcsrrih••il liy 
nffiLiill~ <1f lhc f\li11ic;f1y 11{ \Vnti:r 
Hci;ourcr'i no; "the hrrwi1.•o;1in11ir11c 
11!;111 n dt•taUc. '·' 'l he tlmv11pn11r in 
l\tHllC mc.·11o; w:io; nflf'rially hravy, 
\\ ilh illl i11trll<;ity t1h\l'I \Ttl 01H:c ill 
')(I \'r;11c: nr "" 
• <i1011111I Willet h.•\TIC: hnvr C:IHJ!rtl 
i11 1111111v ntr:it in Ilic "rikc pf lhc 
rain~. iu11 1101 111 a jH'illl \\ h~1c 
wnlrr c1111c:rrv;ilio11 fll':";lC:llfr'i cnn 
lit~ in otllY '' ot \' 1 ch1 H1I I >ala i1; now 
lwi11J! c.oll.1kd tu dclr1111i11e the 
ovrrnll i111pn...:t 011 ~10111HI rcc:rn·c~ 
in lhc oflt'flllillh or the ~hnwrrc:;. 

' .. ,he Dccc111hcr rni11.c: irnvc in· 
drcd hccn lhe hcnvic<I .<pell in lite 
l"'l IO )'CM<," oh.<c1vcd /\k,v of 
r-.1:ujchi, l>i1cl'lor of Urnuncl \V,1lct 
llcpnllmcnl .. in the ~lini<ll)' or 
W:iler Hc~o111cr~ /qrnino;I illl 
:11111unl nverngr of I00111m of rain· 
lnll in Nt111hc1r 0111a11. 111• lo 
IK011111111f ;niufnll wn~ rcrnrilcU in 
IJcccmhcr - n11 tlCCllttcncc re· 
p<11•cd once in JO lo 20 yrnr<, he 
said. 

Bclwrfll 7 I )c.•cr111hcr r111d 20 
I >t·rr111hcr, lite Balinalt coa'it \\ :i:i:; 
ln.<hcd hy 111n1St1nlly heavy rnin<. 
wi1h n ~1~11 of i11lt'l1~c ~hnwcrs. (1 11 
25 nml 2(1 I krc111lier. ·1 he hc:w1co;f 
1;1i11fafl \\'il'i rcc<ll<.kd nl Kh11:i:;11h i11 
111~ Muc:;11111Jnm, 1u•lchi11p. 24~ 111111. 
Such hcnvy Uownpour.'i :uc rc­
rnrdcd once in ;1boul ~O ycm:i:; in 
lhio; 1c,eic111, J\I Mrujchi outed. In 
romfrnfi~lm, !he nnnunl nvcrog.c in 
Kirn<nh i< 150-7.W 111n1. 

'l l1tcc "'~"'in !he llalinnh region 
- A~wmli. Shi11n.c; anti Liwri -
r~rciv~d rmlicul~1fy inlcn'r. 'huw­
Cl'i, rcl'l1rdi11g 12(1. IH{hnm -­
llf,'-:lin nn inhcqllclll on·1mc11cc 
11hscr\'cd once in nhoul 20 ycn1s, 
Ilic o!fici;1I <nid. In !he mulhcrn 
B:ilirrnh rq:don, nwny rircas rc­
c.,1d<tl f1Xl111111 or rninfnll. which 
"'"' dc~crihcd a5 c>ccplimrnlly 
hrnV)'. 

/\I ~'"'""' in !)uiipl ICC\ll<kd 
nl111nl 1Jllr11111 or roin during JJe­
crmhcr, dc~rribcd JS :t r'mc occ111r­
c11cc oh<;crvc•I once in 50 yr11rs. 
S11111<• pail"i of lhe lnlcfinr rqd.mt 
fCCCi\'c<l 75 pt•r CCIII or the rtllnllilf 
rninfoll iu juo;;:l fw(I d'1p• of sho\\'CI.'\, 
on 25 m:J 26 llccc111hr.r. /\I Mor-
jchi ~rni<l. . 

\Vndi flow.c; havr hrf'Jl hr'1\'Y 
th11in~ the IJcl'r111lwr period, hut 
lllllCh or fhC Wil!Cr 111~! Ill fllllOffc; 
i•tln the :;en, /\I /\I Marn1;i i11 Wadi 
flay4nh. 5(i million rnhk n1rUc' 
(ell. m) or \\'!lier llnwed ll11r1ugh 
lhe wmli. IV>lcr level< in lite 15 
major crrhnrp.c tlr1111'\ ;110111u.J No.1lh­
rn 01n:111 li11ve nl.~o been hrnncn- . 
illj!. Umlcr~ro11111f r1q11ifcrs will ~.rn­
dn.1flv be rcrlcni;hcd (ilu• bno,1111g 
~· 1111l1d rcc;N\'eS. . . . ' 

/\t:cortli11g lo 1111111.c;try orf1c1:ll~. 
SOJllC four 111iflit1fl Cl!. Ill. or \\fllCr 
cnllccl\'tfin lhc /\I Kilo11d 1cchn1rc 
dnm. Wnlcr levels iri well< loc>lcd 
in the nrrn ruse by al l!.!iTSI 1wu 
111clrc!'i indicating e .ii:uho;1:111li<1f re­
plcni.1l11ncnl or rhe wnlcr lnhle. 

"' !he end or JJcccllll'cr. .lie /\I 
~ln'Rwil dnm in Barka held '"Ille 
lluce 111illion cu. Ill. nr wntcr' while 
2.5 11iillim1 cu. 111. cnllrrlctl in the 
/\I llnw:r.,iornh 1lnm in Ill Khn­
hn111 ah. 'I he vol11111c in lhe Wadi 
/\hin and \V01di li11i t.1:"1111." in Sohnr 
\\CIC f .2 111illi1111 cu. 111. ;md 1.1 
million cu. 111. rc~pt:c1ivcJy. l.cvcl!: 
in 111a11y rct.hnr~c d:11nc; ro'ic lo 

II y Conrntl l'rabhu 

/\In nl ~lnrJ<lrl, lllrrrlor or 
dt1111111I \\'nfrr llr11nrl111•11I 

ht:ip.hl" 11111 c;ecn 111 111nny ycnrs, 
oflki:d!'i ."initl. 

/\llhou~h IJcccmbcr's rnins hnve 
h11111~h1 murh cheer 111 lite wnlcr 
1r'i1Hlfcc!'\ 111ini~lry, !he record 
downpour< do uul nulumalically 
lrnn.'ifUll.' inlo n p1opnrtiunatc ri~e in 
p.1t11111d wnlcr rc!:crvci;. According 
lo /\I ~fmjchi," g.->d denl or wnlcr 
is lo"il in 111nolf!'\ nmJ cvnpnralion. 

·"I hi' i< the di,mfvnnlngc 11r 
lm"ill~ heavy min!'\ over a short 
period or lime. Rather, If the •nme 
nnurunl 11r rain' WM dis1rihu1ed 
over n longrr period '1f lime, ii 
would hove l>ccn a more welcome 
sil11alion,' 1 he ~mi<l. 

To rhe ag1kullurnl ieclor, !he 
!>hoWC!i hnve been SUIJ1e1hing or B 
wimlfoll. With level< in well• hnv· 
ing incrcn<rd, pcrmils for decpcn­
i11~ or wcl!i have cunscquenlly 
d1npprtl, ii i' lcn111l, 

~fini.<lly olriclnli nre h<>wever 
cnu1i1111i11g n~rii11sl overu.c;e nmJ 
mi<ll<C or waler' iayir;g lhe 1Jc­
cc111bl'r rain.~ were snmethin1t of B 
(lnc-olr occurm1ce. In lhe Anlinnh ' 
nrc.•n, rnr il1.'illlnCC, np:ainsl Im 
onnunl ohs1r11clio11 or 688 million 
cu. Ill. or "'"'"' !he volume of 
rcchnr~e i< only 440 million cu. Ill. 

/\ceording lo Suleim•n al 
llnilhy, l.Jircclnr of Public /\ware· 
"'"·1 (Miniirry of Wulcr Re­
,;1111rrc!i), pronigate use or wnlcr 
would wipe nwny lhe 1tnin~ to wnter 
reserve!\ in lhe wnkc or the IJcctlll• 

·lir"r min!. /\!' o 011ile re!\ourcc, lhc 
i111po11:i11cc of 11.'iin,e: wnter prudent­
ly cn1111nl he umlcr.<lnlcd, he .nid. 

·1 he dcpnrl1111.!11I 11mlcrlnkc~ n 
yr:lr·ro1111U ca111p:1i!?ll mJvncnting 
wrilcr c(lll'icrvnliun men~urcs. Pnr­
rnc.·1s r(1r imta11cc 1 AfC U1geiJ nol to 
11.,e <liinkaule sweel waler lo irri­
J!Hfc !heir rnrm~, reCOllllUemJinr. 
i11.,lt·ml slighlly l11ockiih wnler 
"hkh is 11111il for th inking bul jusl 
suilahlc rur irrignlion. 

~ 
H.\IR 
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W e:tter co11serv~1tio11 \vorl(sl1op 
01Je11s ii1 Atn111cl11 to1norrow 

1\1\ ISC/\T -·· t lmao's ncclaimctl 
waler I L''"11""'' m:1m1p.c111c11! 
sllnll'l!)' will llf' llll' hil!hlir.ht (1[ n 
paper In he 1•1c,l'llkd nl lhis weck'.s 
i11lc11rntin11nl \1·111ksl11•p 1111 waler. 
COllSl'rl'!l(ion, jointly ntgnnisctl l.Jy 
the W11tld I lealth 01gm1isa1io11's 
Hrp.io1rnl l'ef'IH' [01 E11vi1n111m•11tal 
I !callh /\rtivitks. ml\I the Islamic 
1Jcvclop111c11t Jlank. 

Twcul v 1tH:1t1h<'I slates of the 
Easlc111 ~lcJilrnar1c:111 rc11i(111 will 
be taking par I in this fou1-day 
wn1hhul', '1hid1 opens in the 
Jo1dmtin11 capiwl /\m11i:111 
!l>lll!lll(>W. 

lll•p1csrnlinµ lhc S11ltanatc will 
he lhc ~liiti'ff y nf Waler Hc­
somccs' I li1cc1<11 of U1oumlwntcr 
1Jepm1111c111, /\Icy al fllmjd1i. I le 
lold the Ol1u-, 1·rr !Ital his paper 
will focus 011 the f\linistry's \\'flier 
mn11a!!clllc111. consnrnlion nm.I 
prolcclion J'IP!!tnr1m1e>. 

The wo1kshop's lhe111c, "Waln 
Co11sc1rnti1111 n11<l llcu,c: Prncticnl 
i\ppw.ichcs & S11ntqdL's", is ex­
r.:clc(l lo ufft-1 111c111hc1 pmliciparll~ 
a \\'Ciillh l•f consl'rValion c~f"'ri· 
eu~c nud kmiwlct.l!(e 1rn111crctl In 
lhe 1cgio11 aml wotl<lwidc. 

Expc1is will review the cuncnl 
water resnmtes situation in the 
Easlc11t f\lcd1lc1rancan ICJ!ion. an<l 
assess the fulmc needs for ftcsh 
\\'Hier rcsm111cs In 01tkr lo mcel the 
tlcve!opmcnlal rcqui1c111cn1s of 
thc;;e C(>Hnll ics. 

'l he UCC slates npmt, cou111iics 
wki1111- pail me /\lµhmiistan, 
Djihouti, E11ypl, f1a11, ltmj, Jnnla11, 
Lchnnou, Lihyn, fllnwcco, Pakis­
tan, Sudan, Sytia. Tunisia nml 
Yemen. Tml:cy and llm1glndcsh 
whkh lnll outside the eastern 
l\k(li1t·111111ca11 H'l!i"11 will also be 
scmlin~ _ll'J..'J/:<c111atives. 

Clns,,ilkd '" :111 niitl crn111t1y. 
wilh 1111 m·crnll average 1ai11lall of 
I00111t11, lite S11l1:111ntc's CJ\pcticrn:c 
in the nr~a 11f wntcr .111a1wg.c111c11t 
will be of cnn,idcrnhlc illtl'rr<I al 
lhc wn1kshnp, ;1crn1di11!! to nl f\lar­
jcbi. 

Some clc111~11ts or U11rn11 · s Water 
11m11aµc111c11t slrntegy - the con­
structiou uf 1cch:ugc da111s, f:>r 
i11sln11cc arc snid lo h(' pnlh­
bt cnkiug men,,mcs, To date, 15 
majnr rcd1111µc Jams hn\'c ht'cn 
built mou11d 11u1the111 Umm1, which 
l1clp 1rluin a p!11lh•11 of smfacc 
waler flows tludng heavy rains. 
Wadi /\I Khnudh (l:tm mllsitlc fllus­
cnl is tile lu1 µest n·d1:i1 (!<' tla111 with 
a cnpncity of 11.5 111illiu11 cubic 
metres. 

/\I f11a1jd•i'.s p:111e1 will rnlllinc 
tl1c g101111dwnl•'1 sil\mlinn in Om:111, 
and 1hc pcrnlbr !mint> Iha! fodli-

By Cuunu.1 Prnbhu 

late the 11atu1al 1ecli;uµc 11[ under­
ground al111ifors. In Ilic 1wllhc111 
palls of the Sullmm!c, major 
J!ruumlwntcr sutu~cs 11crnr in the 
alluvial dc11osils in wadi bcd1; from 
where it is c~ploilcd by nllaj and 
wells. But the co111plc1' sl111cture of 
the jchels li111its the continuity of 
these aquifers, rcstrictiug·thcir use 
to the vicinity of the nquifcr~ only. 

Limestones and dt•lomi!cs me 
also si1111ifka11t sources of J!lun·m.1-
walcr in these mou11tni11>. hut lhcir 
yi('ltl tlcprnds (111 localillJ! 11pcn 
jnints :111d lissu1cs, nccotdiug lo nl 
l\lu1jcl;i. 

·1 he paper cilcs the Sallln}'il 
nphiolite as n locally i111pmla11! 
aquifer whkh reeds aflaj a11d •lores 
!argc quanlilirs of waler, Waler 
from this aquikr i' rrlenscd slowly 
into the wmli alluvium nnd thus 
111nintai11s si1pplics In wells nml 
aflnj i11 small alluvinl lm.~ins. 

licccnl 11ru1111dwnlcr linds in thr. 
Nnjd tcgio11 outside Salalnh. will 

-\1 
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/\h'y nl-l'llmJehl 

~ 
H\IR 

nlso ni;mc in al l\larjc!Ji's talk. 
Four nquifcrs hnve beer. foun<l this 
for. ln incl thc1c i5 waler lo be 
found un<lcr much of the Naj1l, hut 
of a {ruality suitable for agriculture. 

The paper's mnin thrust will Ile 
lhc govcmmenl's resource protec­
tion HllU conservation programmes, 
This includes !he cslablishment of 
Wclineld Protcclion Znncs, which 
aim lo protect groundwater from 
conlnminnlion, ovcr-CJ1iraetio11, 
snlinc intrusion and adverse <le· 
vclop111c11I. 

Using brackish water fur irriga­
tion purpnscs is also a vilnl aspect 
or the ministry's slrnlcgy. lhc pnper 
!'oles. Cerlain arc:1s of Oman hns 
large l;ruckish waler resources, 
Suitable soils ond proper lrrignlion 
techniques will enhance the ulilisa­
llun of lhcse resources. 

Another significnnl measure 
concerns plans lo relucAte !:irge­
scalc ngriculturnl en!er11riscs lo 
mens with under-miliscd water re­
sources. Grass nnd foLldcr fanns on 
lhc Batinnh nn<l Snlalah plains arc 
planned fur rclocaliun, thus easing 
the waler demand in areas or over­
lie vc!upmcnt. 

Treating dfluenls and sewage 
has been a successful outcome Qr 
the guvcmmcnl's conscrvatio11 
efforts, according lo the paper. 
Sewer systc111s am.I scwnge treat­
ment plm1ts now make !rented 
cmuenl availalile as n resource, 

At present, the hullo: of the tre· 
ntcu cfllucnl w111cr of roughly 
25,0UO cubic melleslday, gcncr­
nlcd !Jy nil the mnjor llenlment 
plants, is heini: used for irrigation. 
'I he irrigation network is contwlled 
hy n ccn!rnl co111p11tcr nclW<.llk to 
maximise the use of the wnter 
nvnllnblc, according lo the paper. 



US a111bassador calls 
for better water 
resources 111a11age1nc11t 
lly A Slnfr llepurter 
l\lllSCAT - The Midt!le r.~sl has 
l>t-~11 cn11fro11tcd whh water resources 
rlisi' nml wi1h five per cent fir 
wnrld'.< populMiun, ii lrns lc~s tlrntl 
t111c per cent 1if worhl's renewable 
licsh wnter, snid US i\mbnssndor lu 
the Sullnnnl~ f'rnnces D. Cook quot­
in~ A re11n1t b)' the World Dnnk. She 
wns ~peaking nt a function tu launch 
a waler rcsomces pwject in ~Mnlah, 

·1 he function wns HHcmleu !iv 
1\1111 gmet Cmpcnlcr, heau vf the Asi~ 
1111tl Nenr East Bmeau or i\rnclicn's 
Anency for lntelMtiorrnl Ueveh•p· 
111cnt, which prnvitles personnel nml 
contli\Jutions tu lhe U111ani-i\111e1kn11 
Joint Co111missiu11. 

Ju her 1emnrb cnnied hy n Unit· 
etl .S1n1es lnfornmtion Service tUSIS) 
p1css report, the Al!lbnssnuor c,0111· 
111r11ded the cnopcrntiou bet ween the 
US nntl Umnn in the field uf wa:cr re· 
rnurccs. 

"The United Stntes has a rich nnd 
l'atied pnrtnership with Oman in 1l,1e 
critical nt('n of water." she 5niu, nuu­
i11g thnl "Oman·.~ leadership in this 
licld wn.~ acknowledged when your 
1rnlio11 wns sckcted lo ho.~I the fulllre 
Middle Eusl lJesnliuntion Ccnlre, 
sponsmctl by Oman's nml Americn's 
pnr\ners ht the seatch ror peace hi the 
l\lilldle Eusl. Ami today we n1e here 
In ln1mch another pmjecl which sym­
bolises uur close cullalloration In wa­
ter resuuices." 

'I he mnlmssndor pointed out that, 
r.h·cn the rn11ltl populntion growth in 
1hc l\llddle l!nst, even the curi.cnt e:r.­
ceeiliugly low wnter avnilubilily,lcv­
cls will foll hy another 50 per cent in 
the nc:r.l 30 yenrs. . 

She nulled that the region lrns nl-
1couy !he lowest wntcr nvniluhility 
rntc in the world. It is nboul nne ·third 
of Asia's levels. 15 per cent 11f Af. 
lien's nml n mere five per cent of Lnt­
in A111clico's. 

·1 he o.111bnssntlor snitl thnt the ex· 
temi\'e economic tlel'elop111e11t. 
which has lnkcn pince in 011rnn O\'Cf 

the pnst 25 yenrn, hns placed n sc1·crc 
stmin on i;ruundwnter t ewurces. 

111 Sninlnh, prujr.ctions i111licntc 
tlwt in the year 2UlU the1e would be a 

water tlelicit uf some 20 million cubic 
111et1 es per year without p!onnctl Inter· 
vcntions. Mure clfective manAgemenl 
nf Union's li111itcd wnter re~ources 
will continue lo he cnrclol lo the de­
Yclnp111e11t prot•ess that His Majesty 
.S111lnu l)al.ious bin Saitl has launched, 
she nddcd. 

i\nmng the measures tu lie taken 
!fl p1esc1ve wntcr rewurces Ill Oman, 
she mentioned limitin~ withdrawals 
flmn hc.~lnv~ter aqmfcrs, reusing 
lleated wnstewater and mlnin1islng 
unnccounted - for wnlcr in urban 
water snpply systems which come to 
~hnw the impoltnnce of the Sala!aJ1 
Wastewotcr Project. 

'the relntionship hctween the US 
Agency for lutemnlionnl Uevelop-
111e11t. represenled in Unum bv the 
Urna11i-A111erica11 Joint Commission 
at?d rhe Dhofnr gul'emurnte begnn in 
I 9R9 when the Oi\JC ngreed lo fi. 
1mnce r1e11:irn1i1111 of a wnter nnd 
wnstewalcr ma~ler plan for the city of 
Snlnlnh n11tl construction of waste· 
wnter 11cnlme11t ponds intended tu 
provide mt interim solution lo the 
wn~tcwntcr uispo~nl problem. The 
trentmenl pnnd,~ liecmne operntionnl 
in 19\12. '!he mnster plan, completed 
in 1992, identified the wnter/ 
wnstcwater infrastrtJcture improve­
ments rcquiml tu meet the needs of 
Sala!ah's po1mla1io11 through !he year 
2020. The OMC'~ conlribution for 
the trcnlmcnt ponds. including \min­
ing nnd lnburntory c11uipment. am! the 
master plnn totnl R04.3 milliort, 

The nmhnssmlor m>teu lhal the 
Dhofor Municipnlity and OAJC con-

. sullmlt nre nwnre thnt increasing de­
mand~ un the fre~hwnter aquifer were 
causing the groundwater to de­
teriorate and lo ovoiU major capital 
inl'eslmcnts in desnlinatiun facilities, 
nny solution shoulu include lhuse 
step~ neetled to 1eslore the water bal· 
nnce. 

llccur!ling to recommendnlions 
mndc t>y the con~uhnnt, cer.tain un­
cco1101111c ngricuhurnl production 
~lmuld be moved 11w11y from the nq­
uif er mul that the wnstewater should 
l•e tteateu lo n 1e1tin1y level nnd 
1cme1I to 1edrnrge the 11q11ifcr or fur 
dilecl i11igatiu11 of cash r:ro1is. 

Times of Oman 
11th June, 1996 
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t>c111iuar on 
ground "'alcr 

fCt)OllfCCS 
r, l\ 1:;1 '1\ r -- ., hr Sullnrmlr lf'l'IC· 

":rited hy 1111: Ministry or Watrr 
Hcsuu1cc~ will lake pail in a 'cllli· 
11nr 1111 111a11agi11g gr\>uml waler 
1rs1n11<:c~ l>y using aclva11crJ lr<:h-
11irnl ;mtl 111nthc11rntical models, 
111µ:tniscd liy the /\rah Cc11t1c (111 
S111Jit's of Arid Hq!im1s nnd l\H>r 
I .n11d.<, 11 hirh begins today iu 
I lamasi:us. 

'I he $c111in:H will lll<n1s~ srvrrnf 
i<r.m·s sm:h as lhc bn.o;ie ptim:iplcs 
111 111a11ai!c water 1csuu1ccs nml lhr 
i111pu11ann• uf 11si11g p.cogrnphknl 
l11l11111mtiu11 nml 111athc11rntkal 
mPtlels hi managing gruumJ water 
1C)H!Ul\'CS. 

'I lie sc111i11a1 will also ~ludy a 
11111dcl 101 111nlltr11rnticul l'rat·tkc 
111111 gcogrnphkal i11l11111mti1111 syr.­
ll'lll in lltOllHging wnln ICSUlJICCS nl 
ari1I 1cgi1111s. -UN/I 
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r\.i-ncrica11 cx1Jcrt ai111s strt1tegic 
tJla11 for 'vatcr rcscarcl1 ce11trc 

M\ISI ·,\ I -· bk H fo11~cl nf 1l1c 
I lttilcil Stnle~. \\ho i~ nu ioicrnn~ 
titm.11 C'-Pl'tl m \\ illf."r (l't!l\lllC~ 

miUll!_!!ClltCUL wtll a'<'OlllllC ulfkf> "~ 
Ilic fiisl 1li1ccl111 11! 1he /\liihlle l!n'i 
llc,nli11Jt1i1111 ltc,l'anh Cc111!c hctc 
in ·~rph.·111hcr. a \!iplomatk ~nturc 
•11 lhc l/S c111l>:1''l' l1•ld Ilic Pli.1<1· 
,.,., )'t''"-kltl1ty. 

J\rt.:111di11;.:_ to Jaul;cl. l1i" li1M 
pdrnil)' will be '" cslahlhl1 lhc 
rt•1111~ uu n ~t·1..·u1l'. lmw·tc1w iimrn· 
ch1I lm(;t!\_ ·1 he :>Hah'gic 11ia11 is. IH 

make the cc111tc a l1tli)' i11dcrc111lrnl 
and .r;;rJl·lim11KinJ! insfituHou. 

J:mkcl i< all sci 111 cnpilnlise 1111, 
nit e.,n.:lkul ~tml ;ii; !he n•nl1c Im~ 
aht•mly H'1'd\Ttl .\ 15 5 million i11 

pl«d!!l'tl tirn1lll iai CPHUil111lhJi!.';, 

'" :l CUU!!tah1L11ut}' HUfC hi the 
uc" Iv a1fpoit1ictl di1e1.;lo1. US Vice* 
l11csitk11l t\J Uwe ~;iltl the rc11l1c 
wtnild umkc ~i~11ifkrml C\11111Jhu~ 
tio11 tu co 01irrntivc cHotlS to hn· 
JltH\'C IVHICf "'l'!'i)' i:i the Midille 
l'.a<I. 'I he !'19·1 tlechi11n !11 c;tab· 
li<h lhc ct·11t1c "as l111hJ and for· 
si~htcd, Al \lot c 111l<lc1I. 

·1 he t·cuhc is an emly sip1 of 
\\Ital the 11cw ~li11illc Ensl Cl'llld lie 
like. It is 011 i11s1iluliou of the 

, lu1u1e, p:itl of o 1cgion al pence, Al 

Hy Ebliy Chncko George 

\ hnc salil. Evct)'<'lle lnrnlvcu in 
m:il;i11~ this cc11trc a 1cnli1y nie 
111ai.i11p n mil •ml l•ngiblc COii· 

lrihuliun hi !he per11..·c p1rn.:c~'i iu lhc 

~liddle I'""· Al lime nudc1I. 
Jani.cl h1i11~s a u11i1111c hlcni.l of 

pun til:al nml lhernclkn1 C:t.IK:ticm:e 
to 111c ct•11t1c nwl he !tit' a keen 
11rnh.·r~t;11u.Jin12 of 1hc ntlc the ceul1c 
is lo pin)' in lhc f\li<li.llc lln•I peace 
pwccss, A111ho1sndor Snnltl llndr 
l>in 11:11110<1 ul I lusaidi, Chief of the 
hnci~n f\liuistcr's Uflke 111111 
Chai111ia11 of the inlet int lxuml of 
µ11ve1uois uf lhc i.:eullc, pointed 
tJtJf. 

Janke! will r1uvhlc the lead· 
Ct~hip !O e~!nhli!h lhc C('UIJC M no 
iil'lil111io11 tlcdicnletl lu n5'hli11g lhc 
~litltllc Ensl pca«c ptocess liy 
111<·a11~ of cullh i111J1ing ptaclknl 
soluliuns lo p1ohlems uf waler 
srntdly i11 the 1egion, Amhassatlor 
Snn-i<l llmir a1l<lcd. 

\Vhcn 0111:111 huslc•I lhc fitsl 
meeting o[ lhc Wmkinl( li1uu11 un 
IVnter Hcsu111t0es, set up '" 1•nil of 
1he Mitltlle East u111llilr,1e111l peace 
pwccss, in Aptil 1'1'14, nut many 

euuhl lhcn falhmu the diplomatic 
inilintivc. 

'I he fArsighlcJ stc11, however, 
wns nul confined to cm1tribuli11g to 
lhe j!COCC fltOCCSS •lune, but n 
vidu11a1y ste11 resulting Crum nn 
nsscss111cnl ul the musl precious of 
1esuurccs - wnler - which calico 
lur urgcnl 111cnsurcs lu avc1l a 
grnver crisis in the rcgiuu. 

'I he mcssn11c hrutlly had lu wail 
onu the wmking gwu11 e111lu1ml: 
U111n11's 111uposnl lu eslnblish a 
tc~iunnl Jesnli11nlio11 research cell• 
It c in f\ luscol. 'I he overall aim uf 
Hie cculre was lu hcl11 idculify, 
refine ftUtl develop econu1nically 
viol.ilc and lechnicnlly fea~ible 

mclhws am! systems fur desalting 
waler. 

'lhe Wuthl Unnk Inn 199) report 
warncu lhal the avewge waler 
nvnilnhilily in the Amh 1egio11, 
chnraclerised by arid anti semi-at!U 
hells, wns only 1700 m' per c•µita 
c11m11aml lo the woilu average uf 
IJ,000 m' per cn11ita. 

·Tu l'ag~ l 

Dcst1li11atio11 Rcsearcl1 Ce11trc 
Frmn l'oge I 

As a 1esull of the sn:uing popula· 
lion g1nwth rnic in the 1\!gion uf 
obo111 !Ince per ccnl pe1 mm11111, the 
avcrn~c 11er l'ilfiila nvailal>ilily nf 
tc.ncwahic watt:r resomtcs \V:lS 

lxw111l tu dedi11c lu 667 ml hy lhc 
)'Cnr 2111~. the 1q•ml aJtlcJ. 

In 11.:t·eot ht~hH)', the /\rnh re· 
fl,ioo \vi~d var.t e\1ia11\ious in 
ir1i1!ntiou ltcvclt1p111ettl n1nl 1ni11tc:d 
lauuilllt in lhc nritl uml scmi·ntid 
111ucs whc1c OJ?.tkul1u1Al waler use 
wusurnctl ul111m1 Hll lu 91l pcr ccnl 
uf lhc \\'Ult!! fC\OUH.'.C!i, atCUHling lo 

n Sllltly hy Yllhi.t Abdel ~l:i~ccd, 
rmrncr minister or ilti~nlion iu 
S11tlan an1l l1111111'r Scl'tctary·lkucr· 
al of llN Water l'1111fc1c11ce. 

In the tn1ic of Umit11 1 dou1c~1k 
onU im.luM1ial w111cr 1cqui1cmc1tl 
~lornl at duce per c.:cnl each wliHc 
the 1c111ainit1l! 9-1 pt·r ccut nf watt'r 
IC~UHil'CS wus nt.:coUitll'd hj H!jri­

<1111111111 use, Y11l1ia said. 
Drnnc.~lic waler tPiC is 5lifl vc1y 

low in 111011)' f'OllS of tlic tl'ginu. lt 
is cstilm11cd th:il 1111c·lhi11I uf the 
h>lal popuf:1fion oi lhc l\rnh 1cgit'll 
h:1'\ c nu Jic~css lo s:ile wah:r, 
nrco11li11y lo a iqnul hy the /\tab 
1'11ml. 

Al rnrrc111 p11pul111i1111 gtowth 
1111c nrnl nssu111i11~ a per ca11i10 
cuns111111>1iu11 of ahoul 21Kl lilies a 
dny, ii is cstimaletl thnl hy the ycnr 
20.10 the tlnuwstic watc1 dcn111111I 
woul1I 1e:id1 }5 hillion mJ. l111l11al· 
rial dcmmul, n'isumiHg li11cc per 
cwt a111111al g1Pwlh, would luuch 
22 hi!!i1111 111). 

111 coutrust tu 1his, the u~1kt1hH· 
mi dcmaud. l!!kitt~: into consitlcrn­
tinn ito:; c>1vl,11gt•d role lo tc11H\c 
~0011 SCL'mity Humtf.!h sc.lf-~uHi­
dcucy, wo11ii! m•ch .117 l>illion ml 
a ycnr or ;H1mll M6 per cent of lhc 
total wntcr demaml. 

'I he slatk rc11h1y is i11at hy the 
ycnr 20JIJ, lhc water µal' in the 
Arnb rcginn will l>e al/lllll HM 
billion mJ, 

/\11 uo1cry has hceu ;cvc!ht•rn1ing 
i11 the f,liil<lle Ea'I for sm11e1i111c 
over {he i.lwintUiug wl.llct Jcs.om;.:c.>;. 
1Hld 1hc suhscquc11l 1h1cal lo 
g10111h. Al i/1e /\111111:111 IJrnuurnic 
S111m11i1 ( ·unh.!ICIH .. 't.: la!:il year, die 
\\'111hl l!unk w11111ed lhal ~even 

/\Hdcasl t'o11011Jc~ \\CIC already 

~ 
H'.\IR 

witluhawing llXl per cenl or some­
times s11bstu111ially more of their 
rcnewnble waler resources each 
year. Eg)'l•I and lsrncl wc1e also 
already nl ur ubove rhe !IO per ccut 
willuhawal. !he Wo1ld !lank sahl. 

Vc1 y few prnjccls iu the Midtlle 
I.last 1egion hove found such 1eady 
acceplnnce anti 11ulck 1e'l"mse gin· 
bully as lhc dcsalinntiuu research 
t:enlfe. 'lht: ccnltc hR.s aheutJy 
hrnughr iogcthcr 1he llS, the Euio: 
jK!llll Union, tl1e UK, Jttpau, South 
Kotca, l!aly etc, hcsi<ics lhe Mii.ldlc 
Easl countiics. 

The co·opern1io11 1enecls the 
neeu lo nccori.l primil)' tu 1ksali11a­
lio11 whkh cmrem!y uccuunls for 
only 5.75 per ccnl uf the waler 
resources i11 the /\rah regiuu, bu! 
has u111i111ilcJ polcntlal provided 
1hc uperalional cusls a1e within 
uuuingeahle li1uit.$. 

lhc Mi<l<lle East l>csalinntion 
Hcsco1ch Centre will 1neciscly Ii<! 
I•• ~cling lhe advnncc111enl of lech· 
1111loGY lo IHiug dcsnliualion costs 
Jm>.·11. 



Gi~~water 

searcl1 to be 

~lllS('i\ I 'I hr q11e,1 flll 
J!ll!lll1dw:1lrr re"t'l\.C~ i11 lhl' S111!:111· 
all! \\ill 111nv lie 11H11m1t·d 1111111 

'1''1l"l'. l111drr a ll11cc·_ll':11-lo11g 
f'IP,l!Irllllllll', s;ilcllill' imaµing \viii 
he e111pl(l}Td IP p1nhe U111n11·~ sllh· 
"lral11 fur nq11ilC"1" :ind watt·r·hc>ar· 
i11g "lntrlurr.~. 

I .a1n1thcd by the l>linisll )' of 
\\'alrr llc~u111re.~ in a~~odnli(111 

\\ith llm11111 U11i1eisi1y. the project 
i~ ot1e t1f lhc 1110 . .-..i del'i~ivr i11 tile 

j..!n\·er11mc111'." cn11rc1kd cll111l lo 

auµ111cnt the S11lta11atc'!i \\.'att·r 1t•­
"t1t11cc:;. II \\ill 1.:on•r fire e111irc 

lq1gth ntlll h1c:111ilt of the s;1111111alc' 
the I> I i11i<t1 r' .< Rne:11d1 I Ji1cctor 
7.ahir Khalid al-Sulcinrn1ii told the 
( J.'1frr\'(f. 

l>r Far1111k cl lla1, ·t1i1ec111r of 
ll11<lon U11ive1 sity'., ('c11t1c lor Rc-
111ole Sen<i11~. who i< wl'il-1c­
~a1dcd iu the I-fiddle Ea<l as :111 
C.'\pe11 Oil ,l!IOUlld\\'illcr c:-:phiralio11, 

will he leading the lln-'1011 Uni-
1·e1<ity tr""'· 

'I he nrproxi111atcl)' .~I ._5 million 
project will help 111ap geolor.ir:tl 
r111d gi::-011HHphologir11f ~11ut·lt11t'." 

1111<1 P"llem< of wate1 llow, which 
1>ll1•r l'ilal dues to possihie hidclcn 
walrr reserves. 

"I he whvlc u[ U111an will be 
COl'c1cd in three phases, arcordin)! 
lo Al-Sulei111a11i. 11ho heads the 
p1<1jcc1 's upc1 atiunal co111111illec o[ 
!he l>lini*Y o[ Waler l\esourecs. 

lniti"lly, the mnlhern region< of 
the Sultanate i11duui11i: the Jcbcl 
i\khdar and the llati11oh CoO'I will 
be scrinncd. 'I lie Shmqiyn 1egiP11 
will he probed in the srcontl plia<c, 
while the 1\I Wusta and I lho[ar 

By ConrmJ PrnlJhu 

111, ,·.,,,_., ...... 

' ) ·.1. 
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;,nhl;:-;;f.Sulein1nni 
1c~im1s will be covcrcLI in the third 
phase. 

Stage I of the project has now 
got under way, it is learnt. A 
La11tl<al satellite will. be swung into 
1~1sition over the Sultanate lo l>eanf 
pictures nml data 011 Oman's geolo­
gkal features. 

Sin1ultaneou<ly "II Omani expert. 
panel will co-mLlinale the collec· 
lion of data on such a<pccls like 
l><11ewclls, rainfall levels ant.I wadi 
flows. 

In the next stage Uoslon Uni· 
vcrsity will study the satellite im­
ages aml create a struclurnl map 
showing the faults, fractures, joints 
a11d lincatiun< that together define 
the share 11f rock fomrnlions,. 
whirh holLI clues lo underg1uund 
le!\Cf\.'C!i. 

To page 3 

(;rot11t(l\-vatcr scarcl1 
1'10111 pogo. I 

I ht• 't11dv will "'"' ""'I' nat•ll :ii 
thai1wgc pnllc•111.'l, dirc'l'lin11<; nl 
wadi llow,, type.< of 111<.:k.< they tlll 
11J11111~h and ~II OIL " '\nlllf'/r HJ('U 

will llie11 ltc idc11tilictl lor fu1thn 
i11te"'i"~ <ludin. ll<inµ F1cnch 
Sr< J f' i11rn~e1 )'. ,1.di111cn.,ional 
,c;IL'l('flSl'Pl'k 111odcl.c; will l•c f'IO· 

dnccd at !Iii.': <1111!"· Ill S1d<'i111ani 
."aid. 

111 Sial!c .1, e.,pcrl< will h<'gin 
ill\T<;li,l!nfillll'i In filll' lllllC flJcir 

l.111dsa1 a11d Sl'UT i111agc1 y lir11l­
i"J.!" 
/\ I ic11r.1npliintf l11f111r11;1linn Sy.c;. 
1<·111 I\ OIS I ""'"""'c will l•c t'll'aled 
In c11111p111t• !lit> irllct1t1rnlin11 p.ar-
11~d F10111 1/lio;; dafn, co1111i1111·r 

111udcfc;: nf ,v.111111Hl\\af1:r 1111\\,c; \\ill 
h~ """'iJ.!11rd lo ,c;i11111l:11c~ Ilic l1wnri1111 
of nq11ilL""· 

h11;11/y, llw J1rni1T( 1<':1111 wilf 
1d1•111ify ."ilr_:o;; 1111 ddlli11J!. H1·po1li:r: 

ndll lw 1:11f111iillcd lo llil' 111ii1i'il1y al 
ll1r r11d 11( l'\TI y \\ 111 k i11p. yrm. 
(.',(•·11·.i\1 h· " fflilillJ' th(' ,'}111!:1/1· 

~ 
H\IR 

ale's p.roumlwalcr le!iumcc~. 
:'lalcllile aml .tn<lar imaginj.l is 

k11own to be n high-lcd1 nmi sure· 
fire 11 ••I i11 1)Je hunt for wntcr 
°'l'ccially, in in:wressihlc nrens like 
1111111111ains and tlesc1ls. 

In the Jehcl llkhdar fur i11slance, 
the di.~col'cry <•f li111c1tone frnclurcs 
nrc a pror11ising i11dicatiun thal 
the~e 111111111lai11s may be n repusi­
tor y tif laqic waler rcsc1 ves, which 
tan he conlirmcd only tJy salellile 
ir11agi11~. followed tJy drilling. 

Likewise, radar i111ngi11!! 111:ly 
ht-Ip 1111mvcr potenliul nrcn.< for 
drilfin11 locnrath tire dunes i11 the 
.Sh:uqiya nnd Al WuslA rr,1.!io11~. 

ll1tul'r R traini11g rrog;on1111e 
p11•po~cd hy the f\lini~try, n m1111-
1~·r of Omani ~rnduates will tnke 
10:111 i11.tlic p111jcct during ii~ i111ple· 
111<·11r11t11111 .<t:igc. 1 lic nin1 is In help 
rite ~lini<try'• leclinieal pctsonnel 
lll''jllnc thr lrd11111logical e.,Jic1tisc 
"""I"-" the• floslnn Univer~ity ll'ntn 
in i111pl 1·1w·111i11g lhc p1nj,..1,;l. 

Oman Dally Observe 
13tlt July, 1996 



•' 

Oman Dally Observl 
17th October, 1996. 

Al Aufi visits site in S11arqiya'lr~egiori. 

New grou11dwater 
stocl\:s extensive 

MUSCAT - Water Hesuurces 
Minister lla111h.J hin Saitl RI t\uli 
says ;hat the new j!tuumlwatn 
studs 111111ouu~cd hy Iii~ Mnje~ly 
the Sullnu on t>lomlay du1i11~ his 
meeting with shaikhs nml tli(!uitnt· 
ics ui lhc Sli,11<1iy11h 1r~io11 al Scch 
·nl Yul1111e1li lwve ahemly bc111111 lu 
~1i.h fullh hum lhc stmus uf Shar· 
qiynh. 

1 n a joi111 slalemcnl lu :he U111a11 
News /\f!Clicy m1tl Sultaunle uf 
Oman TV tlur ing a visit tu the 
IJIOUmlwalcr sllc yestcrdny, t\I 
I\ uli Mtitl thnl the Mocks were 
e~lcnsive 1111tl lay l><!11calh the tic· 
scrl smul. 

lie ntltletl llrnt !he rninislry hat.I 
carr ictl out I wu vcat~ of s!utlies in 
this area ntrd oll;er mens tlccper in 
the dcNCll anti hatl found that lhe 
slucks lay wilhia nn ar'en uf ruo1111tl 
llXXJ s11 ~111. ·1 his was a hug~ 
1ulu111c aml he hupnl it would help 
the rep.ion ns a whole. 

Initially, tl1uu11h 1 ii wns uf mnjor 
i111pu11i111cc fur the luwns and vil­
lages mound Uidiyn, Al Knmil 
W'al Wnli, llilm.I Unni Uu !\Ii and 
Uiliul !IRni llu l!n5snn. 

t\I Auli e•plnincd !lrnl the licid 
wmk would he cu111ph:lc1l ne:-.l 
fanmu y. "td ter that, nnd after lhe 
arrnlyscs have been cmrictl uul and 
we know the 11uanlity mad 11ualily 
or the Wa!cr, which 5U far is 
excellcul nm.I swcel, we shall know 
how the lirsl stni;~ ol c•ploiling !he 
waler will be," he snid. 

Iii response lu a ·11ucsliun u11 the 
pcrcentn!(e of the water cu11e11lly 
p1otluccd, t\I i\uli snit.I In his 
Slalcmcnt tlml .:uouml lour million 
p.nllon~ •. $Clc hcirrl( pur11pcd uu_t 
daily. Tes ls would l!U m1 lnr 1J11cc 
tu lour tin)'S tu' tlcte1111i11c lhe wa· 

llAl\IJU AL AUFI 
ler's depth 1111d itlc11tify the eMcnt 
of the reserves. 

lie pointed out Iha! the lest hat.I 
l>Cen going on for two <lays ant.I lhnl 
the waler hat.I nut changed until 
now. 

On the studies which had 1Jcc11 
conie<l out IJy lhc Ministry ur 
Water Resum ccs previously lu 
avoid fnlnj sources, lhe minlRler 
said lhe region in which the waler 
lrntl !Jcen discovered was far awny 
from cities and that the nearest city 
wns more lhnn I 5k111 away from 
Pnlaj nl Mnshnykhi. 'I he ministry 
lrnd 1..,.111111 urnkiug cxperhucnlR and 
111011i1mi11g all the villnf!.CS in lhc 
region mul this munituriug wuulJ 
cunlinuc during the lest pcriutl, In 
otlditiun, some samples would be 
lnkcn hum the muniturctl wells in 
lhe region. 
· i\Rkctl whether the new wnter 
reserve~ wouhJ be suitable for 

drinking or only used for agricullu· 
ral putposes, Al Auli said: "Al this 
stage we are only talking 11oout 
drinking waler. Later we shall see 
if lhe10 Is any 5Ulfllus. 

"Un the bnsis or the stocks 
confirmctl so far, it was rossilrle 
tlml lhe reserves were g1eiiter than 
J!lesent estimates lntlicnletl and 
woultl be extendeJ In future 
phases, pa1ticulruly in the- western 
nrens of the site on the bortlers uf 
the niya1J11t of Sinaw, in the wilayal 
of Al Mutlhnibi,'' he suit.I. 

I le explained lhal tho quesliun of 
using lite wulcr for agricul!ural 
purposes was Included in lhe minis· 
try's cutrent plan and we hope lo be 
able lo continue wo1ki11g in lhal 
1cgiun. lluwcver, as lar !IS p1~senl 
stocks are cuncemetl, we an lalk· 
iug abuul drinking w111er, 

Al Aull e~plaiuctl lhal p,ruuutl· 
water was much cheaper than de· 
salinateJ waler, 'J11e mi11istry'1 
plnns were concerned with tlis· 
cuveries like llawJh al Mnsannl, 
llnwJh Rhnnl al Slrnrqiyru1, llowtlh 
Wndi Rawnab, 11ntl other under· 
gru1mtl reservoirs in lhe wulh Uatl· 
nah region and Al Najd. Su111e uf 
these reservoirs needed to be de· 
velopctl ant.I the lalest groundwater 
reservoir would be developed in 
plm~cs, 

I le added that when the tests hnll 
hcen cu1111dcte<l it woultl be. pussl· 
hie IO determine the RlllUUlll or 
tl1i11kit1f!. wnler llml woulu be 
11umpetl Jail y, 

Al Aun e.11plaincJ that over the 
past live years there had l!i!Cll 

scvernl mnjur water discoveries, 
includinl! llowdh al Mn~nnat. 

llnwtlh nl Mn~nrrul WU$ nuw nl 
.,.., l'"S:" .l 

G·rou11dwater stocl{S 
F1um page I 
lhc tcntler singe nu<l u tlecl~ion will 
he taken tlm Ing lhe ncir.I lwo 
1110111hs un thc company Iha! will be 
uwn1uctl the tcm.Jcr. Wurk would 
begin ne~l year on piping !he waler 
lo !he wilayn!s uf lhri, Ulmnk anti 
Ynmrul, anti lo tlic suiwu11tli11g 
urcn~. 

A~ lar ns the latest w111•.'r tli~cov­
cr y \loaS co11ccrnctl, tlw •11inis1ry's 
~luuic~ hat! t;c_gun in _I"' ' anti had 

gcuph ysicuJ survc ys, he said. Por· 
ly-live wells hnu been sunk - 25 
in lhe sand tlunes ant.I 20 in the 
areas arnuml lhcm, Pu1111,ing hall 
only been carried uut frum four uf 
flrcm, 



Oman Daily Observt 
30th October, 1996. 

Aquifer car1 i11eel \Valer 11eeds of· 
Sl1arc1iyal1 tow11s for 25 years 

~IUSL'AT- ·1 he e•lrn<irc n11uilcr 
:discn.veretl 1crc11tly l-c11cnth the 
.<lm1laliu11 ul Sharqiy:rh'• •aml·•en 
·is auequnlc CllUll~h (\I llleC( ~IOll'(fr 

prujcclions in the wnlcr 11ccu• of 
ncarlry luwur, "'"'' the nr~I l.5 
yeni•. 1luu111il11l n< iii.<. nruJ 1cple­
niiha!Jlc ns wrll. lhc n<Jt•ilcr rnuld 
w.<111e n •ti.lni11ahle ""f'l'IY of pul-
1hle w;·lcr for n 1011!! 1i111c ht ronrc, 
1np n key olfidnl uf the /llinislry 
of W nlcr llc.<our L'C<. 

"II'• n hlll!C ui.<r111c1y i11uecu, 
with enuu~h rnpadl)' lo n1ccl the 
pr_ujcrlcd ~.1uwlh dc1n:111d.< of 11car­
~y luw11<. n< far i11l11 lhc fu1111c n< 
01c ycnr 2U2ll," .<nid Airy nl /lfar-
jr!Ji. the /lli11i.<lr)"S Uherlor· 
Uenc1nl of Wnlct Hcsuu1rcs 
A.<<css111enl. 

Shm11iyalr's hidden hounly wn.< 
rust l_evealcu lu tire 11atiu11 !Jy llis 

Uy Co11rntl J'rnl.Jhu 

/llajc.<li' Stlllan l}:rhuu.< tlurin~ n 
111cclinl! with local .<lrniklr• n11LI 
d!~nilar ic• nlru11l a fm lni~lrl nj!ll. 
'I he tli.<covc1 )'will po n Ion!! way in 
nllcvinlirrg llr: th i11ki11g water .<hur­
lnge i11 pn1ls of ilri.1 n1iLI 1cgio11. 

Acctt1Lli11g lo 1\1 /llrujclri, coll· 
lrollcLI lc.<l.1 011 four wells Llrillcd i11 
the ru ca yiclu<'<I 2UO lilt cs of wnlcr 
I"'' scrn11LI, c1\11ivnlc111 lo four mil· 
lion !!al11111s per 1lny - w !rich is 
cn11tl1?h lo SU(•ply SolllC IJ,\l\JU 
111cdi11111-si1cLI homes daily. 

'l he tests were pc1lo1111ctl nl 
tlcplhs uf 25U metre~. p1oviLli11g 
data 011 the wntcr-!Jrnri111? n11u 
11n1m11illi11g cnpnl'it)' of lire oqnif­
cr. Si!(11ilic~11• ICSCl\'CS of !!lll•d 
wntcr were fuu11LI h1 lire snnLI itself, 

nmJ in U1c L11<.1cilyi11g alluvium, he 
uot.LI, 

'I he <.Iii fie ult !main, Al Mrujc!JI 
sniLI, 11raLlc flclLI wo1k auLI the 
cu11li1111alury <hilling tests rar hum 
cn~v. 'lire site n1ca, strnuLlll11g the 
Sh~1qiynh sands, Is c1iss-crusml 
hy e~le11siv~ A011Ll-uunc~ thMI reach 
heighls up lo 100 !uclles. 

"We eucuuntcrcll necess prub· 
lems 11cces~iloting ~pecial piccnu­
liuns fur t"OIHUIUnicnliUnS nnu snfe• 
ty," the oflicinl tulLI the Obun·tr, 
Special track• lrnLI alw tu be p1c­
pa1 ell fur lite mu~ilily .uf survey 
nml <l1illi11g equipment, n11LI the 
s11pcrvisu1y stall, he snid. 

Ulven the vast size of the aren 
LJCing ln1·cstigntcLI, nnLI the IU!!geu 
lumlscapc, assessment teams have 

Tu pnge 2 

Sco1Jc for ft1rtl1er 'vater stoclcs 
Frum pnge I 
h,1<.I tu inilinlly dcpc11LI 1111 gcuph· 
ysical surveys or the le!!iun. CllU· 
pied with salellilc inrn~ing, geolo­
gical 111npping, lllpogrnphic sur­
l'cys onu Ji11Llit1f!S from c~plorntcrry 
drilling, ollicinls were nhle lo sludy 
tire aquilcr c~tcnt and 1hick11css, 

ll11ring the lest tit illi11g, cnrcf11I 
allc111io11wns pni<!"to c~isti11g water 
11.1crs i11 the i111rnedinlc 1·ic111ily, Al 
~lnrjchi snid. "Loc~I well.< 01111 nllnj 
llnws ore 1111mltwcd some weeks irr 
edv1111ce. oT a lest and co11ti1111cLI 
lfrton!!hmrl the lest lo check lhc 
possibility of i11tcrle1e11ce nml flow 
1cLluc1iu11s cnuse.d hy p11111pi11g," Ire 
noted. 

'I Ire 111011ituri11µ darn ~11111ercd as 
a result ca11 ~c used In cnlculate 
aquifer pnrn111clcr11i n11d dclc1111i11e 
n•111ifcr clrnrnctrrislirs, he nLldcLI. 
'I his tlatn is cn111hi11cd with all other 
dnta lo develop a rn111p1tlcr 111mlcl 

,\Icy ul lllorjelrl 
of the oquifrr sy.11c111. 

·1 he model w1111ld provide u 
111cn11s lo crnlnare tire lull poteulial 
ol the S)'~ieru aud detc1111i11c tire 
op1i111al wntct aU.c;tnu.:tion ~cc11a!io.1 

the director-general observeLI. 
Great quantities or waler have 

been llischargiug Into U1e sand 
siuce tirc pumping tests began, but 
much hu or this has percolated 
liack into- the undergtounLI reser· 
vuir, he eLltled. 

As a renewable source, 
1echn1gctf by 111tralion and Lluwn· 
weril pcrcolatiun of rain waler in 
calch111c11t areas, the aquifer con 
1x1tc111iully yield A rerennial supply 
uf guuLI lJUDlity Llrinking water for a 
CUllsiLlcralrle lime IO COllle, 

·AccorLling to Al /llwjebi, there 
Is still scope fur further water 
stocks beyonLI the lest area, cur-
1cntly enco111pauing an eren ur 
1011ghly l ,UOU s11 km In the Sh11r· 
qiynh Llesc1t. "The polcntlul fur 
111me waler south nnLI west ur the 
lest AJeA is very encouraging, bul 
more wurk nceLls tu be <lone," he 
stale<} ... 
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-Research under way 
for recycling huge 
quantities of water 

l\lllSCi\T - Scie11tlsl, nl Sultun 
<)ahoo~ IJniveisity (S(.}UI hove hc­
~un wmk 1111 n 1csca1L·h p1ujcct 
nii11cd nl 1ccycli11g the huge qun111i-
1ics ol wnt1·r p1otl11cctl aluug wilh 
11il 1h11i11g lhe fllut.l11c1in11 uf crutle 
oil. 

'I he piuncc1 iug ~1111ly hos vilol 
signilirnnce lo the nil imluslr y, 0111! 
lhc rn11.1e of cnvilunmcnlol nnt.1 
wulr1 t·1111scrvaliu1111s well, nccurt.1· 
i11µ In Ur lll11lrn111111ct.I llnmctl nl 
H11111hy. i\s<isln11I 1'1ofcs<n1 nf l'ct-
111lc11111 E11gi11ecti11g nl S(.)U's Cul· 
lc~e of E11gi11ccring. 

lloughly lwu 111illio11 lia11cls ur 
wnlcr, "hich 1111111rolly <><:CUI.I 

nltin!! wilh uil, Is being prutlucct.1-
hy l'cll11leu111 lJevcluf1111c11I 0111a11 
ll'IXl), i11 lhc course 11[ suslni11i11g 
n tinily p111<luctiu11 ur 9UU,UUO bar· 
1els of 11il. 

·1 his works uul tu, on averngc, 
ilvu ti~ileU lif wa1i:r. ru~ ijvely 
ha11cl ol oil protluccu In the Sultan­
nlc, IJr Al ltuinhy, whu heat.ls the 
1csc:uch p1ojccl, told the U/Junu. 

'I lie study, 1111t.lcr way· in col­
lalH1iali1111 wilh Jn(lancsc scicnlisl.<, 
will help clcle1111ine wnys lo purify 
thi1 'p11Hh1cct.I waler', as it is 
cnllctl, nml rent.lcr ii sufc vnriuus 
npplirnlious. 

llccnuse lhc wrtlcr c1111tni11s 
lrnccs of oil, its nse hns hilhclln 
(.,en c•ltcmcly limilct.I. In the 

~~111111hc111 oil·liclt.ls of Uman, the 
wnlcr is 1e·injcctct.I hnck i111n the 
oil-well" "" • way or p1ess111isi11g 
the wcll lormatlon aut.I cu11se4ucnl· 
ly r•l111cli11g oil. 

11111 i1rtl1e oil-fi~hh ufthc So111h, 
C<('cdnlly in lhc f\la111111I Allll rli111r 
"'"""· tc·injt-ctiun I• t.lce111et.I 1111· 

11cc~S•ut)' hcconsc the well lu1111n· 

Uy Conrnt.I J'ruhhu 
rcnl research pwjccl al SQU. 

l'rclimlnnry slu<lies 1huw thal 
wnler . pru<lucetl in ihe· suuthcrn 
fields is relatively swcel ant.I cun· 
lains a 111n~l111u111 uf 6,000 parts per 
million (l'l'MJ ur t.lissulvet.I ~all, 
opnrt [mm llaen or oil. Such 
wutcr' once free or uil, ,. tlcctnet.I 

. SU it able fur CCI lain kl11tls ur agl icUI• 
lure. 

'I he S<.)U reseBich project is 
aimetl al t.lcvlsing a lcchnicnlly, 
11unlilalivcly ant.I financially vinlile 
melhotl or rccyclil1g lhc million~ or 
linnets ur waler pru<lucet.1 along 
wilh oil Iii the Sullanalc every ycBI, 

_saill Or Al Ru111hy •. 
111e 11utly will be aitlctl liy the 

Jnponese governmcnl's l'etrolcum 
IJnergy Centre; an ·organ or lhc 
Jnpnnese Ministry uf lnlernoliunal 

Or Mohnmmctl llnmetl nl Tm.le anti lntluslry. 
llumhy VBiiou1 t.leperlmenls or Oman's 

ll~i1~ como iinhlrally lifi:wirl~~J. I duvei'h~heHI, hu~~Lly tl~e Minis~ 
Over the ycnrs, lhe wnsle wnlct hos · ot l\eg1lmal Mumclpalihes anu lin· 
roulinclv l>ccn tlis1H1.<ctl orr in shnl- viro11111cnl, Ministry or l'el1ulcmn 
low wells some 200 111cl1cs l>clmv out.I Minerals, a_nt.I Ministry ur Wa-
gll•1tnt.I. ter Resources, will also he assucl-

lluwcver, cu11t·e111s c~111c1scll hy . alell wilh lhe pmjecl. 1'00 will lie 
lhc Ministry of Hc~ionnl Municipu· a key ('Mlicipanl as well. 
lilies nml E11viro11111c111 11 1111 1his · Researchers have aheat.ly begun 
c111110111inntct.I wntcr may !ind ils lcsling samples or 'pru<lucet.1 water' 
way into- swcclwmcr o1111ifors, nut.I, by the yel\f·ent.1, huf'C to have 
p11!t11plc1I l'IJU to come up wi1h n n pilot plnnt in place •I SQU, lo 
new wnlcr 111ann~c1t1cnl plnn. II hnnt.lle large 11unnlitie1 uf water, 
i11v11lvc1I the 1c-i11jecti1111 11[ the "Once we pe1feet lhe lechnulo~y, 
wn~lc waler deeper inlo lhc ~111111111. we hupe lu have a full-scale planl 
'I his 111clh11tl, nlthull~h snhl to he in the liehl 1111 few yea.rs," Vi Al 
!cclu•kully dilliuill nnd c~1><'11sivc, Hu1t1hy ult.I. 
is c1111e11tly npplic1I in the suulhcm 'I he slutly, he noleJ, would be a 
oil fields nf -U111n11. Joint effort by S(.)U RJ1il Jopru1cse 

11111 n 1~cc11I i11i1iu1h·c hy 1he c~perts. "We wuultl like to see 
. f\linistry of . Wnlct l(csmncc~. Jnpnncse scientists secontletl to the 

nt.lvucnlinA the rel'ydinr. 11[. 1hc Uulve~ily on a long-lerm liasii, 
wn1c1, paved lhc war lo1 the rnr· working shuultlcr-tu-shuult.lrr with 

uur c•pcru," he cummcnleJ. 

~ 
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Users or lhls leclmology - once 
ii b t.lelcnninetl reasililc - will 

•mainly be oil pro<luciug countries, 
e"1>cclally thuse with scarce w1ler 
resources, accort.li11g lo L>r Al 
Humhy. 

He·injecllon or 'pru<lucell WI· 

ler', nflhuugh cunsit.lcrctl lhe safesl 
prnclice lo t.lale, alill holt.ls a ('Ulen· 
1ial rhk. Also, waler 111u<luceJ 11 
olfshure wells l.1 currently t.lispusct.I 
off direclly inlo lhe ~ca, posing 
polcnlial e11viru111111·11tnl h•1.1rtl1. 
S<.)U'1' rcse11ch project w1111hl p1t1· 
vi Jc the answers lo mnk Ing the 
wntcr envhunmentnlly sale, the 
1csc111chcr ub~cncJ. 
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rl-,l1ircl Gulf water 
co11fere11ce ope11s today 

/llUSC/\"I' - Watcllech '97 - an c.>;hibition showcasing the latest in water 
tcduwlugy. - opens al Al Uustnn Palace llotel here loony, ou the siuelines 
ur the Thiru Uulf Water Conference. ' 

11 is I lighness Sayyiu Haitham bin Tareq al Sail.I, Secretary General uf the 
/lli11islry of l'ureign AHairs, will open tlte live-Jay conference at Sultan 
(.!abuus Unhersil.y tcxla)'. 

Watcrtech '97 will feature key intcrnotiunal players who will offer 
rnl11tiun5 a11d assistance tu professlunuls iuvulvec..1 ln water resource 
11mllo)!e111e11t projects. Et1uip111enl on c..lisplay will i.ncluc..le actuators, 
cuthoc..lic prutection, e!lluenl water uentmenl systems, reverse osmosis 
eq11ip111cnl, seawater anu brackish water trcolment pla.nls, and water 
pollution control systems. 

·1 he e.>;hibition will run till 12 !'vi arch anc..1 will be open from 9 am to 6 pm 
on all !.lays. 
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SQ U exhibition 
on desert water 

MUSCAT - Shaikh Ahmed bin 
Mubarak bi11 Mustahoil, Uniler­
Secretary fur Environmental 
AHairs, yeslen.lay opcneil the "wa­
ler in the c..lcserl" c.\hibiliun. 'fhe 
e.>;hibilion was urganiseil by Sulian 
Qahoos University In conjunction 
with Germany's Goethe Institute 
nntl the Ger man embassy in 
Muscat. · 

ll1e e.>;hibition, being helc..I nl the 
c.>;hibilion hall nt SQU, c..lucuments 
the results of 15 ye111;; of scienlilic 
rcscnrch into ucscll waler problems 
auil waler resources nnil ·presents 
scientific solutions fur utilising 
grounilwaler resources. 

111e e"'hibition incluiles lelesen­
sury melhul.ls, a geological sllas of 
Africa, climole chauges in the east­
ern c..lcscrt of Africa, the ailminis­
lration of the environment system, 
raw matelinls in the desert, the 
transrer of inrurmation ' unil 
acailemic e.>;changes with Africa. 
-Pf~A 
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