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Water Installation Projects:

First: Projects completed during 2019:

- Construction, completion and maintenance of extension to the existing water

filling station and annexed works at Sulaibia.

The project consist of a lorry filling station with (20) filling points and (office

building, guard room, mosque and rest area).
- Construction and maintenance of lorry filling station at Abdaly.

The project consist of a lorry filling station with (16) filling points and (office

building, guard room, mosque and rest area).

- Installation and construction of fresh water pipeline to supple water to Sabah

Alsalem University.

Second: Ongoing Projects for the year 2019:

-Installation, construction and maintenance of 2xnos 1200 Mm D.I, F. W,
Pipeline from Mina Abdullah to Julaia’a & Nuwaiseeb.

The work is ongoing to finish installation and construction of 2x1200 Mm D.I.
fresh water pipeline (47.5 K.M) from Mina Abdullah to Julaia’a & Nuwaiseeb.

-Construction and maintenance of 5 Nos. R.C. ground reservoirs for fresh
water, 55 M.L.G capacity each, and annexed works at Mutla High (Stage-li)

There is still work in progress to the construction and maintenance of 5 Nos.
R.C. ground reservoirs for fresh water, 55 M.1.G capacity each, to reserve and
supply the Developing Cities, Mutla and Surrounding Cities.
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Water Distillation
(Overview)

In view of the scant natural fresh water resources, Kuwait since founded has
to look for other sources to secure potable water requirements. Kuwait, in the
past relied mainly on rain water found near the surface in shallow wells. But
due to the growth of population that scant source became no longer sufficient
to cater for the growing demand. So at the turn of the last century, Kuwait
turned to Shaat -Al-Arab for fresh water supply brought by dhows, and a
primitive stage and distribution network was established. Matters remained
the same until the influx of oil wealth when the first oil shipment was effected
in 1946. Kuwait, thus had the funds necessary to invest in modern water
production facilities that could cater for fresh water demand. In the early
fifties, a plan was endorsed to establish sea water desalination plant. At the
outset, the conventional method i.e. submerged tube technique was employed.
That method proved very costly and inefficient. However, when a foreign
company, introduced a new method of using flash type technique, Kuwait was
the first to adopt it and that same company was awarded the construction of
the first facility in the Gulf area. In fact, before the end of fifties, the first (4 x
1/2 MIG) units were operational. That method was a success rendering better
production less space and incurred substantial saving in operation and

maintenance costs.

Thus Kuwait took the lead in up-grading the specifications and ordering
bigger units. A (1 x 1 MIG) unit plant was erected in early sixties, then a (I x
2 MIGD) before the end of the decade. Finally, in early seventies, the multi-
stage flash type method was approved where upon 5 MIGD units were
introduced followed by 6 MIGD units subsequently. However, from an

engineering and economic point of view the size of 6 MIGD proved ideal in
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terms of steam consumption and chemicals and gave optimal production.
Hence, it became the backbone of fresh water industry in Kuwait. A look at
production capacity and mean daily consumption figures as mentioned below
shows the degree of effort put in, which translates the funds allotted by the
Government to build a production capacity deemed to be one of the world’s
largest installations of its kind.

Due to the Iraqi Occupation, the installed capacity of distillation plants
decreased from 252 to 216 MIG. After repairing of 3 distillers (D1, D2 & D3)
each capacity of 6.5 MIGD at Shuwaikh Station and increase capacity of some
distillers at Doha West and Az-Zour South Stations as well as addition of new
distillers at Az-Zour South Station, Sabiya Station and at Shuaiba North
Station; the total installed capacity of all distillation plants has reached to

683.8 MIG/PD.

Statistical Indicators of Distilled & Fresh Water

Installed Capacity Daily Average of Gross
Year MIG) Consumption (MIG)
1979 102 63.2
1989 254 130.4
1999 283.2 2303
2009 423.1 360.5
2019 683.8 440.150

Over the past six decades, the Ministry has not neglected to study and explore
other techniques for fresh water production. However, the main objective of
Water Development Resources Center in Shuwaikh was to study and
evaluated alternative methods in addition to their operational and economic

feasibility.



This huge quantitative evolution which over the last four decades has raised
production capacity (from 78 up to 683.8 MIG) would not be without fail have
been achieved, but to satisfy the demand for fresh water, the mainstay of life.
The provision of this water in addition to electricity are the two prime movers

of construction and demographic growth seen now in Kuwait.

(rsadt edalislt ddaaa (B 40 Y dalaa) Jal ga (e RN 4G5 S

Super filtration system from the initial treatment stages in reverse osmosis plant
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Fresh Water
(Historical Development)

The striking progress realized by Kuwait in the field of water runs in parallel
with her success in coping with the ever increasing demand for electricity.
Both utilities are the major aspects of progress and advancement prompted by
oil wealth and the persistent concerted efforts to further peoples’ amenity.
However, the achievements realized are just a reflection of the effort and

money invested by the state to sustain and promote this essential service.

Kuwait in the past relied on a scant number of wells to satisfy her needs for
water. Those wells were the main source of fresh water supply and added to

them was water transported by dhows from Shatt-Al-Arab.

In 1905, the first well which relatively had a large fresh water capacity, was
discovered in Hawally Area. In 1925, a Seafarer placed several empty barrels
in the hold of dhow and sailed to Shatt-Al-Arab. He returned to Kuwait with
the barrels full of fresh water and emptied them into a small reservoir near
Shuwaikh. Transport of water by dhows continued for some time, then water

tanks supplanted the barrels and dhows were converted to water carriers.

In 1939, a Company was established to run such fleet of water carriers from
Shatt-Al-Arab, while three reservoirs were constructed on the sea shore for the
gathering and storage of water transported at a rate of 8500 gallons / day. By
1946, the beginning of oil era, that Company had 45 dhows for continuous
transport of water at the rate of 80,000 gallons / day.

However in 1951, KOC erected a small (80000 G/D) sea water desalination
plant at Mina Al-Ahmadi and piped part of the water to Kuwait town.

9



The provision of potable water and electricity necessary for construction
expansion was one of the major tasks given much care and attention by the
Government. In 1953, the first (1 MIGD) Distillation Plant in Shuwaikh was
commissioned. It was later developed to comprise 10 (total installed capacity
32 MIGPD) distillation units. During the year 1988, the Station’s installed
capacity was reduced to 28 MIG after putting out of service three distillation
units (capacity 4 MIG) due to their low efficiency or uneconomic operation and

maintenance.

During the vicious occupation in 1990, the Iraqis destroyed Shuwaikh Station
completely. Now, after major renovation / rehabilitation works, 3 distillers (D2
and D3) of 6.5 MIGPD, the distiller D1 capacity was decreased to 6 MIGPD so
the total capacity becomes 19 MIGPD which are fed from 3 Boilers (12B, 12C
and 12D) along with Recarbonation System are also available and in operation,
also a unit with a capacity of 30 MW working with Reverse Osmosis (RO)
process was added thus the total plant installed capacity reached to 49 MIGPD.

Due to the expansion of demand for fresh water and electricity, it was pressing
and imperative to develop new production centers. So that in 1965, Shuaiba
North D/Plant commenced production of fresh water - it consists of 7 (2
MIGD) units, with total installed capacity 14 MIGPD. During the year 1988,
the Station’s installed capacity was reduced to 9 MIG after putting three
distillation units out of service (capacity 5 MIG) due to their low efficiency or
uneconomic operation and maintenance. The Station was out of service due to
the destruction of its equipment and buildings during the Iragi occupation, and
now it consists of 3 units with total capacity of 45 MIGPD. Three Distillation
units each with a capacity of 15 MIGPD and total capacity of 45 MIGPD were
installed at Shuaiba North Station and they are in service since the second

quarter of 2012,
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As for Shuaiba South D/Plant, the first (5 MIGPD) unit was commissioned in
1971. It now consists of 6 units with a total installed capacity of 30 MIGD.
In 1978, three distillation units at Doha East D/Plant were commissioned. It is

now consists of 7 units with a total capacity of 42 MIGD.

In 1983, three distillation units at Doha West D/Plant were commissioned. It is
now consists of 16 units with a total capacity of 110.4 MIGD.

also a unit with a capacity of 60 MW working with Reverse Osmosis (RO)
process was added thus the total plant installed capacity reached to 170.4
MIGPD IN 2019.

Likewise, six distillation units at Az-Zour Plant were commissioned in 1988 -
it now comprises 16 distillation units bringing up total output to 110.4 MIGD,
also a unit with a capacity of 30 MW working with Reverse Osmosis (RO)
process was added thus the total plant installed capacity reached to 140.4
MIGPD IN 2018.

In 2006, four distillation units each with a capacity of 12.5 MIGPD and total
production capacity of 50 MIGPD were commissioned at Sabiya Station. Other
four distillers with the same capacity were commissioned during 2007 to

bringing up total production installed capacity to 100 MIGPD.

In 2016 10 distillation units each with capacity of 10.7 MIGPD and total 107
MIGPD were commissioned at Az-Zour North station as a partnership between

private and public sectors.

It is rather obvious from the above mentioned data that the installed capacity of
D/Plants in operation totals 683.8 MIGD while gross maximum consumption
reached 502.130 MIG in 2019. In the mean time fresh water gross production

rose from 1773 MIG / year in the late fifties to (160430.169) MIG in 2019
11



while per capita average consumption of fresh water rose from 4604 1G/year in
1959 to 22695 IG / year in 1989 and 33637 IG / year in 2019.

(raSal) zraliilh Anaa 2UBT olealt 3ala bl
Pipes for water intake for reverse osmosis plant system
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Water Desalination by Non-Thermal
Methods Reverse Osmosis Electrodylysis

Due to the growth of population and the technological development, water
desalination had an important role since 1950 especially in the places where the
scant source of natural fresh water became no longer sufficient to cater for the
growing demand, and at the same time there are different resources of saline
water. So the advance science used saline water in order to produce fresh water,
sea water is the largest source of water in the world. As a result of the increasing
use of sea water in obtaining fresh water by desalination, and so that many
countries use this way, and that the development of researches and studies
concerning this field, saline water desalination has become a science and an
industry to produce large amount of fresh water economically. The energy crisis
which occurred in the seventies had a very important effect in searching for
alternative ways for water desalination of condition that it does not require too
much energy. The most important of alternative process used were “Reverse

Osmosis and Electrodialysis”.

After years of continuos attempts, the scientists spent, to find cheap developed
membrances which can be used for long periods, in the past ten years, the
Reverse Osmosis method has proved to be an important and practical one for
water desalination and purification. Both Reverse Osmosis and Electrodialysis
depend on using membranes. The Electrodialysis method uses the electrical poles
in polarization of ion and let it pass through those membranes, while the Reverse
Osmosis method uses the pressures applied on surface of the membrances in
order to overcome the natural osmotic pressure. Both methods are being used
successfully to desalinate brackish water which contains up to 10000 part per-
million of salt. Also the Reverse Osmosis membrances were improved so as to
desalinate the high saline sea water.
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Due to the importance of desalination application and to gain the practical and
operational experience and in conformity with the scientific progress in this field,
a department for auxiliary desalination plants has been formed in the Ministry so
as to follow up the scientific and technological development of water desalination
applying auxiliary methods - putting the technical specifications to erect a
desalination applying those systems - operation and maintenance of auxiliary
desalination plants - practical and theoretical training for the Kuwaiti youth in
this field - carrying out the required experiments on Reverse Osmosis
membrances and materials of construction and chemical treatments and getting
the factual information about the actual cost and reliability of operation so as to
help in preparing the technical specifications and submitting the Technical Papers

in the International Desalination Conferences.

Here are the most important projects the Ministry of Electricity & Water
has constructed in the field of water desalination applying the Reverse

Osmosis Method:

First: Doha Experimental Sea Water Reverse Osmosis Project:

In 1979, an agreement of cooperation has been signed between the State of
Kuwait represented by the Ministry of Electricity & Water and Kuwait Institute
for Scientific Research (KISR) and the Federal Republic of Germany. According
to the agreement, both parties (Kuwaiti & German) constructed experimental plan
at Doha with a capacity of 3000 M?/ day using Reverse Osmosis method. This
plant contains three systems which differ in design, membrances configurations
and the chemical treatments. The German Party continued participation till the
end of 1987, the Kuwaiti Party continued the research programme. The most
important results of that programme was the reliability of this technique in sea

water desalination under the prevailing local conditions of Kuwait. Also, so many
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Kuwaiti youths have been trained to work in this field, it was planned to complete
the experiments and tests which stopped invasion because of the Iraqi, the plant
was completely destroyed and its components were taken to Irag. Ministry of
Electricity & Water in cooperation with Kuwait Institute for Scientific Research
have completed the rehabilitation / repair of the building and two new single
stage sea water Reverse Osmosis units of capacity 300 M? /day each of different
configuration have been installed and commissioned to continue the research

desalination by Reverse Osmosis.

Second: The Project of Brackish Water Desalination:

In Kuwait, the underground brackish water is a natural resource for water. Before
the Iraqi invasion, its production reached 120 MIGPD. So, the Ministry has
decided to rely on this resource to transform part of it into potable water, to be
used in emergency cases by applying Reverse Osmosis method. In 1987, the first
stage of this plants has been carried out; 13 Reverse Osmosis units were installed
and put in operation. The capacity of each unit is 250000 IGPD. These units are
located in the important places. Twenty more similar units are installed and
operated in the sites of water reservoirs and pumping stations in different places.
It was expected in full operation in 1993. By this in Kuwait, the production of
fresh water by desalinating brackish water using Reverse Osmosis method

becomes (8 Y1) MIGPD.

The State of Kuwait after the Iraq’s war (2003) presented to Iraqi people 8 units
of this type and the total capacity of these units is 2 Million Imperial Gallons per
Day of drinking water to help them during the rehabilitation period. The State of
Kuwait presented to Iraq 4 units of this type and the total capacity of these units
is 1 Million Imperial Gallons per Day of drinking water in order to support

cooperation between the two countries. By this in Kuwait the production of fresh



water by desalination brackish water using Reverse Osmosis method becomes

(5.25) MIGPD.

Third: Erection of High Brackish Water Reverse Osmosis Units at

Jabriya and Omariya:

Ministry plans to ensure that emergency fresh water network break down
installation of reverse osmosis units to desalination high salinity brackish water at
the sites of water filling stations, by digging independent brackish wells to feed
these RO units at Water Filling stations at Jabriya and Omariya and plans to
continue to install RO units for all the water filling stations sites.

Two new Reverse Osmosis Units, each of capacity 500 m3/day, are being
installed at Water Filling Station at Jabriya and Omariya sites to desalination high
salinity brackish water. These units are designed to produce fresh water of TDS
500 MG/L from a feed brackish water of salinity around 20,000 mg/L. The feed
water for these units shall be drawn from two independent wells at these sites.
Ministry, actively participate in the execution of this project in co-operation with

Kuwait institute for Scientific Research.

As for the brackish water desalination project using Electrolysis method, the
Ministry of Electricity & Water has put the technical specification and supervise
the erection and operation for a desalination unit with a capacity of 20,000 IGPD
using the Electrodialysis method so as to cater for fresh water demand for the
army camps in “Shigaya”. This unit worked satisfactorily for more than 20 years.
However, in conformity with the prevailing progress in this field, in 1985, there
was an improved unit with a capacity of 60,000 IGPD. It worked in an excellent

way till 1990, which was destroyed by Iraqis during the occupation of Kuwait.
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Forth: Supply & Erection of Mobile Brackish Water Reverse

Osmosis Units in various sites in Kuwait:
Supply and erection of (30) brackish water reverse osmosis units of capacity
100,000 IGPD each, in various sites in Kuwait, these units will be erected at

water towers and Army camps.

Fifth: Erection of tanker filling equipment at Aleqilla water filling

station:
Erection of tanker filling equipment at Aleqilla water filling station has been
completed to receive the produced water from Almassila auxiliary desalination

plant in the future.

The International Development in using Reverse Osmosis Method:

In 1953, tests were carried out for the viability of Reverse Osmosis {RO) process
to remove the salt by pumping saline solution through semi-permeable
membrane. After continuous work at the end of Fifties, flow of water through

membrane improved and thus RO proved its viability in commercial uses.

During sixties, researchers concentrated their work to find new technology for
suitable Membrane Configuration. The successful configuration till now, were
found to be Spiral Wound (SW) and Hollow Fine Fiber (HFF) configurations. In
1975, RO became a reliable process and can be relied upon to remove salt from
brackish (saline) waters. Some brackish water plants of capacity 1 Million Imp.
Gallons per Day (MIGPD) were installed and in the end of 1970s brackish water
RO plants of capacity 10 MIGPD were sold.

In the mid seventies, some companies started to manufacture membranes to
remove salt from seawater. During eighties, plants of capacity 14 MIGPD, were

sold to desalinate seawater. In 1985, desalination by RO became an approved
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process to desalinate high salinity seawater of more than 45,000 mg/L total

dissolved solids.

The Advantages of the Reverse Osmosis Method:

Development carried out in RO process helped to reduce the operational cost,
from this development new types of membranes were produced which can be
operated at lower pressures. Also process development led to using Energy

Recovery devices which reduced the energy required.

RO plants of small capacities can be located at different sites and need not be at
central locations. This advantage can reduce the high capital cost of distributing
water & power. That is to say, different small size RO units can be erected at
isolated locations and, increase their capacities as per the requirement from time
to time. This gives the flexibility to erect small capacity plants at locations such
as resorts, isolated areas and strategically important areas like army camps, water
reservoir sites and brackish water well- heads. This leads to reduction in water
cost and improvement in efficiency. In accordance with this advantage, Kuwait
erected 33 Brackish Water RO units at hospitals, water reservoir sites, and army
camps. Each of theses units are of capacity 250,000 IGPD with a facility to

increase in future, if the demand increases.

- RO process needs only electrical energy for its operation and does not need
steam. Because of this, RO units give more independent in site selection. RO
plant can produce water within short time. RO units can be operated at maximum

water demand and can be shut down at peak power demand.

- RO process besides its capability to remove salts is also effective in treating
water from chemical, biological and atomic pollutants. Accordingly, many

countries especially US army & British army depend on this desalination process,
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for this inherent advantage to disinfect feed water from toxic contaminants

especially during emergency.

- For, RO process there is a unique advantage of using beach-well intake to draw
feed seawater from sea. The beach-well, if properly designed & constructed can
produce feed sea water of high quality & less contamination by bacteria, marine
life, oil, sand, & other wastes which can affect the reliability of desalination
plants in general. This filtration of seawater through the layers of beach sand may

eliminate the need for pre-treatment.

Some advantages of RO:
- Less construction period for the RO project.
- Easy manufacturing and aggregation of RO components.
- Easy running and maintenance of RO components.
- Most of the materials used in RO are of non-metallic & less cost.

- Less corrosion.
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RO System Pump Room At Shuwaikh Station
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OR System Pump Room at Shuwaikh Station
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Chemical Works (Drinking Water Quality Control)

In order to produce fresh water for human use and according to
water health organization guidelines, distilled water produce from the
desalination Plants in Shuwaikh, Doha (east and west), Shuaiba (North
& South), Az-Zour (North & South) and Sabiya is being mixed with
specific ratio of underground water taken out from the brackish water
wells in Sulaibiya, Shigaya, Al-Wafra, Um-Qudair and Al-Atraaf.  This
operation takes place either in the blending plants or blending lines
related to the Chemical Works Administration  distributed in Shuwaikh,
Doha, Shuaiba, Mina Abdullah (I) & (II), Az-Zour (South & North) and
Sabiya. Also fresh water produced by (R.O) units from Shuwaikh, South
Az-Zour power station & West Doha power station at present and from

North Shuaiba in future.

The disinfection of the produced fresh water is being done by
injecting the chlorine solution or Chlorine dioxide gas in order to
prevent any bacteriological growth in  the water, then adding the caustic
soda solution to maintain the pH value of the water within the required
limits according to the guidelines of World Health Organization
(W.H.O).
And for the first time in Kuwait the private sector share the Ministry of
Electricity & Water the responsibility to produce fresh water for
human use when the Shamaal Al-zour Company ( 1% Stage ) start
production of fresh water in North Az-zour and pump the water to North
Az-zour distribution complex where it is controlled & disinfected.

On the other hand, the concentration of the residual chlorine in the

reservoirs of fresh water which is stored for a certain period of time may
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decrease to less than the required limit. This low limits require to re
inject more chlorine solution with certain limits in the stored water
before pumping it to the consumers.

For this purpose several plants are installed and distributed in
different sites of the main water reservoirs to inject more chlorine in
High Mutla, West Funaitees (I) & (III), Subhan, Al-Wafra, Rawdhatain
& Failaka island chlorine in fresh water in these sites maintained to the
required limits, and it is worth mentioning that all the operational
conditions mentioned above are subject to hard supervision clock wise
by the Chemical Works Administration within the above mentioned
sites.

Water Samples from these sites and from different points especially
installed for this purpose starting from main water complexes passing
through Filling stations, Water Towers, schools, mosques, area
centers.... etc. are collected & analyzed in order to achieve a good
quality of fresh water similar to guidelines in WHO.

These laboratories have been equipped recently with advanced lab
instruments to carry out tests for a lot of elements and heavy metals
which pollute the drinking water system supported with recently

recruited national technical staff to work on these instruments.
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Laboratories Summary Report of Chemical Works Dept. for the Year 2019

Baﬁr::;ggi & Chemical Analysis
No. of No. of No. of | No. of Samples locations
TEST |samples TEST {samples
138 46 1680 120 Distillation Plants
2979 993 5600032 25003 water distribution complexes Main
2592 864 40304 2519 Post Chlorination Plant
279 923 8208 513 Towers
240 80 11536 824 Filling Stations & points on network
444 148 4284 306 Reverse Osmosis Plants
0 0 2856 168 LEAKAGE Consumers Complains Samples
333 111 3434 202 QUALITY
141 47 2280 456 FLUSHING Disinfections & Flushing (Lines-
0 0 856 214 DISINFECTION Towers-Res)
315 105 2512 157 Underground Water Wells
7461 2487 637982 40481 Total
Water Samples Analysis During 2019
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In order to face the increase in number of water networks in the new
areas and to cover the new samples from these areas as shown in the
following update status a significant increase in the capacities of labs is
done.

The improvement & increase the control of fresh water quality
needs to improve, update chemical treatment plants and follow the latest
technical development in this field, for this reason the following
Contracts & Tenders are in process:-

1- A New Contract has been signed during 2019 for maintain chlorine
di-oxide unit in South Az-Zour water distribution complex.

2- Signing in progress for a new contract at the beginning of 2020 for
design, supply, install, test, commission, operate & maintain a new
chlorine di-oxide unit in north Al-Zour distribution complex.

3- Contracts have been signed for supply of chemicals for Shuwaikh,
Shuiaba, Doha, Mina Abdula & South Al-Zour Laboratories, these
chemicals will be used to run tests for water samples collected from
Fresh / Brackish water networks, the period for the contract will be for
two years to cover all requirements of these labs and also to cover the
requirement of chlorine di-oxide unit in South Al-Zour for Sodium
Chlorite, the supply process started from mid of 2019.

4- Newly constructed North Az-Zour Distribution Complex (WC-II),
Mina Abdula Distribution Complex (WC-II), and West Finatess
Reservoir site (WC-III) are put in actual operation condition after
helding training courses to Kuwaiti Staff to operate & maintain such
sites.

5- Following up with water projects sector is going on to cover design,
supply, install, test, commission, operate and maintain a new chlorine di-
oxide unit in Mutla high water distribution complex,the project

expected to start operating in the first quarter of 2020.



6- Following the construction of a new by -Pass pipes in south Al-Zour
water distribution blending manhole is going on through a new contract
with water projects sector. These works will overcome the necessity to
decrease or stop the production of south Al-Zour distillation plant during
maintenance works of valves & pipes inside blending manhole.

7- Certain arrangements have been done with water projects sector and
one of consultant offices to prepare technical specification for a new
project to update water facilities in Shuwaikh water distribution complex
& Hawalli complex to include in a new tender construction of chlorine
di-oxide unit, chemical control centre to cover the monitoring of
disinfection plants in northern and southern treatment plants in Kuwait
and also establishing a new bacteriological lab and maintenance offices.

8- Certain arrangements have been done with water projects sector and
one of consulting offices to update disinfection system in Doha water
distribution complex by using chlorine di-oxide gas.

9- Work is under way to prepare the technical specifications for a new
tender for the supply and handling of chemical substances.

10- Work is under way to prepare technical specifications for the
maintenance of chemical and bacteriological analyzers for chemical

works administration.

In addition to that the Chemical Works Administration is currently
supervising:

- Flushing and disinfection processes in Filling tanker Stations in
Sulibiya & Abdaly, Agriculture Wafra area, Sabah Al Ahmed Marine
city, Road between Wafra area Reservoirs and Wafra residential City,
Al-Kheran Area block 3, Environmental Fuel Project, Sabah Al-Salem
Universal City) Projects of the Road Authority as (Al-Ghose Street,
Sheikh Jaber Al-Ahmed Bridge, 5th Ring Road, Sheikh Jaber Al-Ahmed
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Hospital Area ,Road Between Az-Zour & Wafra, 7th Ring Road, 1*
Ring Road, East Jahraa, Arabic Gulf Street), Projects of the Public
Authority for Housing, including the Al-Wafer project, Block (1) &
Block (7)), The projects of the Ministry of Public Works as (Al-Messila)
which contractors implement to ensure the cleanliness of these networks
from any suspended materials and any pollutants entering these
networks during the implementation process, These networks are put
into service only after issuance of a certificate from the administration
proving their suitability for use.

On the other hand, these networks will not put in service unless
the Admin. Issue a certificate proving that the quality of the fresh water

in these networks are suitable for human use.

In addition to that The Administration arranges:

1- Training of Administration Staff locally & externally.

2-The training courses for the students from "Public Authority for
Applied Education & Training Colleges”, The last course is directed to
Water & Electricity Institute students. The training includes different
types of tests to control the quality of produced drinking water and to
check if it is complying with W.H.O standards. And how to operate and
maintain the "Blending Plants", Chemical Plants and safety precautions
applied at these stations.

3- The training course for the National Guard individuals to train them
on chemical water samples tests and how to control the quality in

emergency cases in the country.
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Water Resources Development Center

The Water Resources Development Center was established on the 29" June
1968°. The main purpose behind establishing this Center was the research and
development and works. The activities of the center include the engineering,
technical, environmental and economic aspects for desalination, water analysis
and water quality monitoring. It also tests and evaluates the techniques and
materials used in contact with drinking water as well as issuing periodicals
reports and assurance certificates according to the latest specification so to use
these materials safety in different water works. The center participates to
reviewing and evaluating the new technical studies projects in related to water,
and protecting the environment proposed by governmental and private

organizations.

A-team of professional engineers, chemists, biologists and technicians under
taken many tasks, in the investigation of water quality related problems,
material testing evaluation, environmental topics and inspection of the

desalination plants.

The center share in special events and local or international conferences by
submitting technical presentations and exchanging knowledge through the
workshops in the field of water in Kuwait. The center also plays an important
role in training local college students to establish a strong local qualified base in
water industry. As well, the center guide the students from varied schools
regarding different stages of drinking water production process; and how
maintain high quality of drinking water through the laboratory analysis. The

center also aware that they understand well how to conserve water.
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The Center includes the following departments:

e Reaserch & Development:

The department’s engineers issue a number of specialized studies in water field.
The department also cooperates with specialized in case of any problem by
providing specialized studies and making speciai tests and analysis for water
and material used in water field and issuing special certificates on that manner.
Under take various analyses and tests for water and materials used in water
works. They also undertake regular and periodical desalination plant inspection
and making environmental and economic studies for proposed projects through

its different sections.

e Chemical Laboratory:

Monitors chemical water quality from source to consumer including the water
manufacturing stage, which is done by collection, analyze and evaluate samples
using latest analysis equipment to ensure that it will not effect the public health

by confirming to WHO guideline values for drinking water.

o Bacteriological Laboratory:

Assess the bacteriological quality of drinking water in water supply distribution
system by well trained team and especial accurate equipments to ensure the
absence of any bacterial contamination; this is done by sample collection from
various places of distribution, analysis and evaluation of results to ensure that

the water supply conforms to the WHO guideline vales for drinking water.
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e Technical Library:

The Center is equipped with a high standard specialized library containing large
number of books, journals, specifications, encyclopedias, reports and

miscellaneous studies.
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Underground Fresh and Brackish Water Production
(i e v ST |

Water sector plays a vital and essential role in the Ministry. It provides the
quantities of water needed for the continuation of life. The department operates

the underground water wells and makes the maintenance service required.

The Underground Water Production Department is specialized in the operating,
maintenance and overhaul the Fresh and Brackish Water Wells of the Production
Fields, including the execution of emergency maintenance programs and routine
maintenance for the gathering network and the main line carries from the fields to
the storage reservoirs in addition to operate and commissioning of Rawdatain
Water Pumping Station. Also, following the maintenance works on the reservoirs,
the maintenance works on the Starter Panels which controls and runs the
Submersible Pumps and the maintenance of the electrical connections of the
wells. Further the specialty of the department includes the operations of pulling
and installing the submersible pumps, produce calculations for the production of
the wells and consumption quantities from the fields reservoirs. The
measurements of water level in production wells, and preparing, operating and
maintaining the wells appointed for desert Livestock water supplying. In addition
to other wells which are employed to supply various sectors in the country. Also
the duties of Ground Water Production Department covers the works of
observing, operating and maintaining the ground water de-watering wells located

in the residential, main electrical sub-stations and other areas.

The Department duties also includes the opening, inflating and removing of sand
deposits inside the production fields, route roads to those fields, the reservoirs,
and wells locations. And follows the department workshop for the operations of
light work execution and to prepare the submersible pumps and to perform tests
prior to installing the pumps in the wells. Also to manufacture some urgent and

immediate pieces needed by the department. Further the technical specifications
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and conditions in addition to produce tenders necessary for the delivering of
submersible pumps and other materials necessary for the duties of the department.
Moreover, the Ground Water Department organizes with the Electrical
Networking in order to supply the wells with electricity required for operation
and also the department follow-up with the maintenance works for the

Submersible Pumps along with the Main Workshop.
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Underground Water Projects

First: Executed Projects During 2019
- The projects of reducing ground water levels in the electrical transmission
stations through vertical and horizontal systems all over different areas of
Kuwait.
- The projects of drilling deep underground welis for the benefit of public
authorities such as the Ministry of Defense, Public Authority for Agriculture
Affairs and Fish Resources, and the ministry of interior.
- Preparing a mathematical model for underground water in the locations of Al-
Rawdatain and Om-Alaish.
- Preparing special advisory invitation (pilot studies 3) within claim works of
the united nation no. (5000256).
- Advisory invitation for experimental studies of groundwater treatment in Al-
Rawdatain and Om-Alaish areas within claim works of the united nation no.

(5000256).

Second: Current and Future Projects

- Continuing the projects of drilling shallow underground water wells for the
ministry in electrical transmission stations for reducing ground water levels.
- Establish a hydrological, geological and hydro chemical database in
addition to geophysical and periodical records for the ground water levels
and its quality.

- The project of reducing water levels through horizontal drain welis to

prevent the hydrogen sulfide gas in earth’s geological layers near surface.



- Supervise the project of environment treatment for underground water
reservoirs which damaged from oil leak during Iraqi invasion to Kuwait
funded by united nation within a claim No. (5000256).

- Supervise any changing in underground water quality at Al-Rawditain and
Om-Alaish places for 4 years within a claim No. (5000256) belong to
rehabilitation of the environment of the united nation.

- Drilling and constructing 56 supervising wells at different places in
Kuwait to observe changes in underground water levels.

- Drilling and constructing 60 underground productive water wells at
different places to construct reverse osmosis units on them to be used at
emergency times.

- Experimental study to lower the high underground water levels to be
reused at Jaber AL-Ahmed and al Qairawan areas, also construct reverse
osmosis units on these wells.

- Design, supply, install, test, operate and maintenance of control system by
using video cameras through the Internet of brackish water wells in Wafra

and water tanks in Al-Sulaybiyah.



o slall ALy Lkad) A gal sbsadl i i dpt b L

Hereunder is a table showing ground Fresh & Brackish Water

Fields:

Cay g B Adnd) A gl slall UTY i g ) i -1

1- Rawadatain Field for Fresh Underground Water Production in

Kuwait
4o glalf 4 sl O grbef dualiny) JSiak ik
galali/e 5 . LY sas |
Oasballfe 52 a5 b 515l J Jial
Salinity Ficlds’ Productive Capacity No. of Field
Rate/Million (MIG/D) Wells
600 - 1000 1-2 14 (i 3 301 Jia

Rawdatain Field
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2- Underground Brackish Water Fields of Kuwait

gl | STV EIER T g
S aoll /ola cusala | T )
Craplall /g 5 Jiat
Salinity Rate Field’s Produive No. of Field
Part/ Million | Capacity MG/PD Wells
[FERATIPYES
Shagaya Fields
3250 7 13 (A) ()
3000 8 16 (B) (w)
2800 18 32 (©) )
2800 12 24 (D) (4)
4200 15 30 (E) =)
Approx. Approx. -
é LL] n
Tyslaal Jia 5 T
4000-5000 15 105 Sulaibya Field 5
- o
EETCIR ) 2N =
3700-4100 40 67 Um-Qudair Field
5 =balt Jia
4500-5500 5 2 Wafra Field
il yhaY Jaa
4000-4500 30 83 Al-Atraff Field
28 ol qf Jladi (L) Jia
3500-4000 10 19 Field North West of Um-
Qudair vxy
: 1]
E !
4000-4500 15 32 (028 ¢l (3 Jladh )3 Jia g F
Field Khabd (North East Um ;
Qudair e %.'
[~
4500-5500 25 85 u
LAY i Jud Jia

Field North West of Shagaya

claliayl AHS aa apd Ly AaliYt dacdl ad) ) Cisgl obealt (380 5a o ghat Jlaa (8 Adad 5505000 Cirila g A

- -
ALl

L

The Ministry has drawn up a plan to develop and promote water facilities with a view

to step up production capacity compatible with future needs.
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23 ddas dao Lad dda 52 26- 24 Onle g5l T daljall e 232 (o ki Aane JS (S
o o0l e Ay pladill 43yl Lgihaa g o W AdLall

IS sy as g JS e g (g sl ol G slla ple (15— 5 ) O sl haa gl Aa
ed ol T g A iy S h g sl ldane b i cilaa AN A 2l Ul A Laa
s (5 5hl et O slls (ke (683.8)

Distillation Plants
(During 2019)

The distillation units in the Power Stations and Water Distillation use the multi
stage flash evaporation method (MSF) except Az-Zour North station uses multi
effect distillation method (MED). Each distillation unit consists of number of
stages ranging between 24 - 26 stages and the capacity of the units is between (5
— 15) MIG/Day for each unit according to each station. However, the total
capacity of the distillation units in the Power and Water Distillation Stations is

(683.8) MIG per day.

Multi Stage Flash evaporation method distiller
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Hereunder is a brief summary of the present situation
in various Water Distillation Plants:

e gl dasg ¥ _
Lra g (gl aa) Cislla () sule 49 Aulladl 4.8 yall 5 jail)

1 - *Shuwaikh Dist. Plants:
Current Available Capacity 49 MIGPD

dhaall sl o S Silas gl Sla g e Bl £ pana
Station | Date of Commissioning | Number & Size of Units | Total Capacity
D-3 14.1.82 1 Unit x 6.5 MIGPD** 6.5 MIG
D-1 19.4.82 1 Unit x 6 MIGPD 6 MIG
D-2 29.4.82 1 Unit x 6.5 MIGPD 6.5 MIG
RO 4.7.2011 Reverse Osmosis Plant 30 MIG
**Million Imperial Gallons Per Day. o o3l (s ashal ) Custla Gy gale

Ol Qe 6 3,3 (D1,D2,D3) Chany &30 (e ddaaall o2a JPLIY S (RIS
duih (s3T5 il g Laa gy o5y gl ydd sl ke 18 (Manlyy ¢ Bant gl 5 ylaiali L S5kl )
olall 1 gant allas ol dasall 830 4 Jighy (D125 C12 B12) S il o
skl a Glla (gsde 6.5 5 phailall 3 )8 Gyl Cusy &l HlEall Al el 5043 5 3l
0o 19 (Jaa¥Wl muad (g )5kl el G dla G aade 6 M D1 5 kiall 5508 Cumis iy L
2380 5 ) shal yaal o glla

Snll gealilly Jaxd 2011/7/4 I oo o) Adase (3 ol e Aladl s 5 Biliaf o5 6
2ol (b 5kl el Gslla 0 5le 30 W 8 Alanf Aaayy ¢

Three distillers (D1, D2& D3) of 6 MIGPD capacity each, totaling 18 MIGPD.
The Production capacity was increased to 6.5 (MIGPD) then decreased for
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distiller D3 to 6 MIGPD again to reach 19 MIGPD which are fed only from
three Boilers (12B, 12C & 12D) with Recarboration System also available and

in operation.
New Sea Water Desalination (Reverse Osmosis) Plant at Shuwaikh Station
commissioned on 4/7/2011 having capacity of 30 MIGPD.

s tadl ddasall fea g%
_o@|#ﬁy&%g&hﬂ3}bjiﬁﬁaﬂ| (TIKEPYEPEN

* Present Status:
All the distillers are available and in operation as per request by the Water

Control Center.
dalladl) Ayl daag * D
Liags g ushl el Qo (1 gala 45 A4S jall 5 a0

2- * Shuaiba North Dist. Plants
Installed Capacity 45 MIG / Day

Al SN fe ) Slas, ol Gl g Slae i 33l £ pagea
Station | Date of Commissioning | Number & Size of Units | Total Capacity
D1 28.8.2011 1Unit x 15 MIGPD 15 MIG
D2 16.11.2011 1 Unit x 15 MIGPD 15 MIG
D3 11.10.2011 1 Unit x 15 MIGPD 15 MIG

2012 ple e (SO 2l I8 daddl N sl 8 g slaall pulai Cilas g 220 25 -

- The units have been taking over from the contractor and it is in service by the
second quarter of 2012,
s Al dhaall il g*
olaall oS3 38 ya Cllia Counn 2arall 5 3aka o5 jhgia ki iy zen -
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*Present Status:
- All the distillers are available and in operation as per request by the Water

Control Center.
4y giall A} daaa * 3
Laa g s shal al Crotln (rgula 30 48 sl 32l

3 - *Shuaiba South Dist. Plants
Installed Capacity 30 MIG / Day

das ) JAEEN Fa S Sibas gl Gl g Aaed 34 £ gana

Station | Date of Commissioning | Number & Size of Units | Total Capacity
A-1 1.11.71 1 Unit x 5 MIGPD 5 MIG
A-2 1.1.72 1 Unit x 5§ MIGPD SMIG
A-3 14.2.72 1 Unit x 5§ MIGPD 5 MIG
A-4 29.3.72 1 Unit x S MIGPD 5 MIG
A-S 26.6.75 1UnitxSMIGPD | 5 MIG
A—6 - 15.5.75 1 Unit x 5§ MIGPD 5 MIG

Aoy Loy g 5blpae) O slla 0l (5) Lgre S A i s g (6) (0 Ahaadl) (855 -
gy gy skl el O sfla (0 sale 30 Alan]

- It consists of 6 distillers x 5 MIGPD with a total installed water production
capacity of 30 MIGPD.

:alt Asaall gy *

g\fﬂ‘éﬂ_}ﬂy@kﬂ]ﬂa%&é&ﬂﬁ}b;i}ju)ﬂiC:‘.J:;Jc___\.q;_s-



* Present Status:
- All the distillers are available and in operation as per request by the Water

Control Center.
A48 pid) da galt ddaas * _g
Laa g (5 shl sl Coll (1 gale 42 A4S yali 3080

4 - *Doha East Dist. Plants
Installed Capacity 42 MIG / Day

ddas i Jadall &y G Cibas ol Clas g Sae] 543l £ gana
Station | Date of Commissioning | Number & Size of Units | Total Capacity
A-1 14.6.78 1 Unit x 6 MIGPD 6 MIG
_.A-Z " 17.7.78 1 Unit x 6 MIGPD 6 MIG
A-3 17.9.78 1 Unit x 6 MIGPD 6 MIG
A-4 13.2.79 1 Unit x 6 MIGPD 6 MIG
A-§ 12.4.79 1 Unit x 6 MIGPD 6 MIG
A-6 7.6.79 1 Unit x 6 MIGPD 6 MIG
A-7 13.8.79 1 Unit x 6 MIGPD 6 MIG

By Loy sl sl Ol O pale (6) Leie U A il i (7) (3o Abaaall (S5 -
L s (5580 aad o slla ) sk 42 Alas)
- It consists of 7 distillers x 6 MIGPD with a total installed water production
capacity of 42 MIGPD.

:‘__,Jh!l:\b;dl fay *
.awlf&ﬁyﬁu&%:\aﬂiﬂbjijﬁaﬁl Cilas g asea -

* Present Status:
- All the distillers are available and in operation as per request by the Water

Control Center.
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Ay altda il dbaa * 5
Lia g g shlssal O gila Gisile 170.4 48 palt 58l

S - *Doha West Dist. Plants
Installed Capacity 170.4 MIG / Day

dasalf Jadall gy ) Cilaa gt Cilaw g Hael 348 £ gaza
Station | Date of Commissioning | Number & Size of Units | Total Capacity
D1 A 27.10.83 1 Unit x 6 MIGPD 6 MIG
D1B 15.11.83 1 Unit x 6 MIGPD 6 MIG
D4 B 17.11.83 1 Unit x 7.2 MIGPD 7.2 MIG
DTIA_ 25.3.84 1 Unit x 7.2 MIGPD 7.2 MIG
D3 B 21.5.84 1 Unit x 7.2 MIGPD 7.2 MIG
D2 A 26.6.84 1 Unit x 6 MIGPD 6 MIG
D3 A 30.6.84 1 Unit x 7.2 MIGPD 7.2 MIG
D6 B 23.7.84 1 Unit x 7.2 MIGPD 7.2 MIG
D6 A 10.8.84 1 Unit x 7.2 MIGPD 7.2 MIG
D5B 31.8.84 1 Unit x 7.2 MIGPD 7.2 MIG
| -D_2_l§_ 28.9.84 1 Unit x 6 MIGPD 6 MIG
r D_S A-_. 19.10.84 1 Unit x 7.2 MIGPD 7.2 MIG
D8 B 15.12.84 1 Unit x 7.2 MIGPD 7.2 MIG
D8 A [ 18.1.85 1 Unit x 7.2 MIGPD . 7.2 MIG
D7 B 2.2.85 1 Unit x 7.2 MIGPD 7.2 MIG
D7 A 25.3.85 1 Unit x 7.2 MIGPD 7.2 MIG
RO 7.7.2019 Reverse Osmosis Plant 60 MIG

Lass skl Ol Gsde 1104 Alea) sy bl Sany (16) (o Aaaall oS5 -
(B okile 12 480 Als jall g il jhie 4 J5Y1 Als all)
- It consists of 16 distillers with a total installed water production capacity of
- 110.4 MIGPD.
Stage I 4distillers , Stage II 12 distillers
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osliilly dex 2019/7/7 Gl Ap Al s sl daaa (el slie Bdatl Baay Al 3 -
2ol (B skl el Gl O gde 60 L 538 Adlea) Ay ¢ ouSall
- New Sea Water Desalination (Reverse Osmosis) Plant at Doha West Station

commissioned on 7/7/2019 having capacity of 60 MIGPD.

) dnaall g g

Oslla Osle (24) Allan) Rrawy 58500 Ada pall 038 Cilany aen 3 oY1 Alajall cliag -
(sl Oside 6 x s 5 4 ) (5 ghal sl

e Jdill Bas g (12) shae) &5 Sua 5 d gl Als jall 03a Cilas y paen (A Aa jall claay -
$oskl e Oslla O sle (86.4) (Manlyy 5 sbl sl O slla (sl (7.2) Arewy A0l 5 ) yal
Adas ol

R.;ll.u.jla.uu_, ‘ g.uaSa.“ C.m\.\l‘bdaaﬁ )A..L“ ol&nwsh_,ajhh] ‘aﬁ.ﬁ_g ALY As jalf Clan g -
258 A skl el Ol O sle 60 L a8

* Present Status:

- Stage I: All 4 distillers are available with 6 MIGPD capacity each totaling 24
MIGPD.

- Stage II: All 12 distillers are available at High Temperature Operation (HTO)
with 7.2 MIGPD. The total installed water production capacity for stage II is
86.4 MIGPD.

- Stage III: New Sea Water Desalination (Reverse Osmosis) Plant Added
having capacity of 60 MIGPD.
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’ L giall 930 dasa * -6
b g3 (5 9k saal (sl (gale 140.4 A8 jalt 5 il

6 - *Az-Zour South Dist. Plants

Installed Capacity 140.4 MIG / Day

ddas ol Sl feg Cilas gl Gl g Stac 34l £ gasa
Station | Date of Commissioning | Number & Size of Units | Total Capacity
D4 4.2.88 o 1 Unit x 7.2 MIGPD 7.2 MIG
D3 - 30.3.88 1 Unit x 7.2 MIGPD 7.2 MIG
D2 8.5.88 1 Unit x 7.2 MIGPD 7.2 MIG
D1 8.8.88 1 Unit x 7.2 MIGPD 7.2 MIG
D8 1.10.88 1 Unit x 7.2 MIGPD 7.2 MIG
D7 18.11.88 1 Unit x 7.2 MIGPD 7.2 MIG
D6 10.1.89 1 Unit x 7.2 MIGPD 7.2 MIG
D5 18.4.89 1 Unit x 7.2 MIGPD 7.2 MIG
D12 23.2.98 1 Unit x 7.2 MIGPD 7.2 MIG K
Dlul. “ 25.5.98 1 Unit x 7.2 MIGPD 7.2 MIG
D10 15.7.98 1 Unit x 7.2 MIGPD 7.2 MIG
D9 12.8.98 1 Unit x 7.2 MIGPD 7.2 MIG
D16 10.8.2001 1 Unit x 6 MIGPD 6 MIG
D15 25.9.2001 1 Unit x 6 MIGPD 6 MIG
D14 15.11.2001 1 Unit x 6 MIGPD 6 MIG
D13 23.12.2001 1 Unit x 6 MIGPD 6 I\;liGm
RO 05.4.2014 Reverse Osmosis Plant 30 MIG

bag gosbiom Olls Osle 110.4 Aflen) dnuy phii s2n5 (16) (o dhaddl ST -

Al yall g < plaie 4 238 (pe ) 5S35 AN Als jall 5 ¢ iyl 8 22 (e (55T g1 Al yall)
(& yhata 4 230 (e ST AN

- It consists of 16 distillers with a total installed water production capacity of

110.4 MIGPD. (8 distillers were in the stage I and 4 in the stage Il and the

remaining 4 in the stage III.
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gealiilly Jaad 2014/4/5 gl Ansiall o5l Aaas (d ol ol ddath Baay dila) o3 -
23 A 5 skl el (i glla ) gale 30 W 58 Aflen) Anay g ¢ uSall
- New Sea Water Desalination (Reverse Osmosis) Plant at Az-Zour South

Station commissioned on 5/4/2014 having capacity of 30 MIGPD.

s Al daaall aui g
(7.2) Aoy Allall 3 ) jalh il )3 o s Al Cibas gl pnen 2 81 Al jalf cilasn g
skl el Ol sl
S8 La g2 5 bl el s (sl (6) Ry Sian 5 (4) 230 Ailida) o5 ;450N s jall cifasn g -
Jandl 3 jala Cian sl agen s a3 )l jall e Lehia iy (7.2) (o Lede JS dan iy j Baa g
olsall Cpa alall MRy il i

Ll s 528320 (D13,D14,D15,D16) San 5 (4) 2ae Azl o5 ;AL Ada jall cilaa g -
s ¢ 5 gaef slla ke (24) Haals 52a M Lia gy 5 5bl sl 0 5ls 0 5ule (6)
2my Lo g gsblomed Oila 0 sale 140.4 Lnadlly 5kl Cilaa g psen Cilas  gana rua

giSall eazalil Bas 5 Az}

*Present Status:

- Stage I: All 8 distillers are available for High Temperature (HTO) with 7.2
MIGPD capacity each.

- Stage II: 4 new distillers each with a capacity of 6 MIGPD were added. The
capacity of each unit can be raised to 7.2 MIGPD at high temperature operation.
- Stage III: 4 new distillers (D13, D14, D15 and D16) each with a capacity of 6
MIGPD (total capacity 24 MIGPD) were added. The total installed water
production capacity is 140.4 MIGPD after adding (RO) plant.
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iuall dba, * 7
Lra g gl el ol Cugale 100 A yalt 5 8l

7- *Sabiya Dist. Plants
Installed Capacity 100 MIG / Day

Adaa i Jadal fo Silda gl Sl g e 540l £ sana
Station | Date of Commissioning | Number & Size of Units | Total Capacity
D5 11.8.2006 1 Unit x 12.5 MIGPD 12.5 MIG
) _l_)__6. N 1.10.2006 1 Unit x 12.5 MIGPD 12.5 MIG
D7 | 29.10.2006 1 Unit x 12.5 MIGPD 12.5 MIG
D8 30.11.2006 1 Unit x 12.5 MIGPD | 12.5 MIG
D4 22.5.2007 1 Unit x 12.5 MIGPD 12.5 MIG
D3 5.7.2007 1 Unit x 12.5 MIGPD 12.5 MIG
D2 7.9.2007 1Unitx 125MIGPD | 12.5 MIG
D1 25.10.2007 1 Unit x 12.5 MIGPD 12.5 MIG

Ay 3 Laa 32 (5 sl oaal slla (rsle (12.5) Lede S B kel lan  (8) (oo Aaandll S5 -

(i lia 4 22 e KT W Aaall) | Lag 5osbiomed Oslls Onle 100 ddles)
(Dl ke 4 a0 (e () 5ST A4S0 Als Sl

- It consists of 8 distillers with 12.5 MIGPD each totaling 100 MIGPD. (Stage

I Consists of 4 distillers while stage II consists of other 4 distillers.

1ilall dbaall i g

Soshl sl sl (ke (12.5) Fa Bullalt 351 ol a3 e ot Al oo gl s -
L s 5 shal aal 0 gita (0 pile 100 Alan) Arany
_DL_M.“e&ﬁy@%@m&hﬂsybjiﬁﬂaﬁtﬁ‘hjw-

*Present Status:
- All 8 distillers are available for High Temperature (HTQ) with 12.5 MIGPD
capacity each totaling 100 MIGPD.



- All the distillers are available and in operation as per request by the Water

Control Center.

Alladil) jg5l dasa ¥ _§
Liagy s ashl sual ¢aila ¢y gala 107 4 yalt 5 adl)

8 - *Az-Zour North Dist. Plants
Installed Capacity 107 MIG / Day

ddasall St o Chaa gl Sa g Alae 3 4dl) £ gana
Station | Date of Commissioning | Number & Size of Units | Total Capacity
MED 21 27.9.2016 1 Unit x 10.7 MIGPD 10.7 MIG
MED 22 27.9.2016 1 Unit x 10.7 MIGPD 10.7 MIG
MED 23 29.9.2016 1 Unit x 10.7 MIGPD 10.7 MIG
MED 24 I 27.9.2016 1 Unit x 10.7 MIGPD 10.7 MIG
MED 25 29.9.2016 1 Unit x 10.7 MIGPD 10.7 MIG
-MED 54 29.9.2016 1 Unit x 10.7 MIGPD 10.7 MIG
_I\;[ED 32 27.9.2016 1 Unit x 10.7 MIGPD 10.7 MIG
MED 33 29.9.2016 1 Unit x 10.7 MIGPD 10.7 MIG
MED 34 27.9.2016 1 Unit x 10.7 MIGPD 10.7 MIG
MED 35 27.9.2016 1 Unit x 10.7 MIGPD 10.7 MIG

L sy sosblal Oslla (ipde (10.7) lede JS Anu uhals clang (10) (3o Adaaall (S5 -
La gy 5y 5hlaad O slla gl 107 Alan) Aanay
- It consists of 10 distillers with 10.7 each totaling 107 MIGPD.
sl Adnaalf auia g
S35l ke (ssde (10.7) Raasy Atal) 5 jall Sy e Jand el Cin gl asas -
Lo oshl el O ls 0 sle 107 dflan dxasy s
2lall aSad 3€ pe Slllaie Cuss $a2301 3 Jala 58 4d gle jakafill Cilas g psea -
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*Present Status:
- All 10 distillers are available at High Temperature (HTO) with 10.7 MIGPD

capacity each totaling 107 MIGPD.

- All the distillers are available and in operation as per request by the Water

Control Center.
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(P32 B s skl el sl (g aala) et Cllbaaal A5 jal) 5 4kl gl
2019 - 1960 (»a 5_sdll A

Development of Distillation Plants' Installed Capacity

(MIGPD) During 1960 - 2019

) e | A g Ana] Anglt Aaa| 2t | AR,
L] R whens v ey | | e | P
Az-Zour Doha Doha Shuaiba | Shuaiba Shuwaikh
Total South West East South North Station Period
Station Station Station Station Station
6 - - - - - 6 1960
6 - - = - - 6 1961
6 - - - - - 6 1962
6 - - - = - 6 1963
6 - - - - - 6 1964
9 - - - - 1 8 1965
11 - - - - 3 8 1966
9 - - - - 3 6 1967
23 - - - - 9 14 1968
23 - - - - 9 14 1969
27 - - - - 9 18 1970
37 - - - 5 14 18 1971
52 - - - 20 14 18 1972
52 - - - 20 14 18 1973
52 - - - 20 14 18 1974
52 - - - 20 14 18 1975
62 - - - 30 14 18 1976
62 - - - 30 14 18 1977
78 - - 18 30 14 16 1978
102 - - 42 30 14 16 1979
100 - - 42 30 14 14 1980
100 - - 42 30 14 14 1981
118 - - 42 30 14 32 1982
136 - 18 42 30 14 32 1983
197 - 78 43 30 14 32 1984
215 - 96 43 30 14 32 1985
215 - 96 43 30 14 32 1986
221 6 96 43 30 14 32 1987
254 48 96 43 30 9 28 1988
254 48 96 43 30 9 28 1989
Contd. ... ]
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(P (B (s ugb el st (hgala) il illacal A yall 5 il ) gha

2019 - 1960 (e 3540 DA
Contd./Development of Distillation Plants' Installed Capacity
(MIGPD) During 1960 - 2019

R e i R T R R P
Total Az-Zour Sabiya Station Az-Zour Doha \‘Vest Doha .Ensl Slmniba.South Slmaibl.Nurth Shum.likh Period
North Station South Station Station Station Station Station Station

252 - - 48 96 43 30 9 26 1990
216 - - 48 96 42 30 - - 1991
216 - - 48 96 42 30 - & 1992
216 - - 48 96 42 36 - - 1993
234 o - 48 96 42 30 - 18 1994
234 - - 48 96 42 30 - 18 1995
234 - - 48 9 42 30 - 18 1996
234 - - 48 96 42 30 - 18 1997
282 - - 81.6 110.4 42 30 - 18 1998
283.2 - - 828 110.4 42 30 s 18 1999
286.8 - - 86.4 110.4 42 30 - 18 2000
315.6 - - 115.2 110.4 42 30 - 18 2001
315.6 - - 115.2 110.4 42 30 - 18 2002
313.5 - - 115.2 110.4 42 26.4 - 19.5 2003
313.5 - - 115.2 110.4 42 264 - 19.5 2004
3171 - - 115.2 110.4 42 30 - 19.5 2005
369.1 - 50 115.2 110.4 42 32 - 19.5 2006
419.1 - 100 115.2 1104 42 32 - 19.5 2007
423.1 s 100 115.2 1104 42 36 - 19.5 2008
423.1 - 100 115.2 110.4 42 36 - 19.5 2009
4231 - 100 115.2 110.4 42 36 - 19.5 2010
498.1 - 100 115.2 110.4 42 36 45 30*+19.5 2011
498.1 - 100 115.2 110.4 42 36 45 30*+19.5 2012
498.1 s 100 115.2 1104 42 36 45 30*+19.5 2613
528.1 - 100 30*+115.2 110.4 42 36 45 30*+19.5 2014
528.1 - 100 30*+115.2 110.4 42 36 45 30*+19.5 2015
624.3 107 100 30*+1104 110.4 42 30 45 30*+19.5 2016
623.8 107 100 30*+1104 1104 42 30 45 30*+19 2017
623.8 107 100 30%+110.4 1104 42 30 45 30*+19 2018
683.8 107 100 30%+110.4 | 60*+110.4 42 30 45 30*+19 2019

*Reverse Osmosis Plant.
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Development of Distillation Plants' Installed Capacity
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2019 - 1999 Ga 5400 DA (,7.a) 5kiall sbaall (a  Jaa¥l UGN
Gross Production of Distilled Water (MIG) During 1999 - 2019

B Doha West (RO) L AD 3y

BAz Zour South  dysiah 450

B Az-Zour-South (RO) Stm {geaSell grislZh) dygplpdh 1g30
BSabiya  dppalt

DAz Zour North 30wl 30

33 e rerenl IPREI B ol I ke | da g las | Tyt A | Gyt e, | S0 L
gt | 20| At i ;:'ﬁ:; e e—ﬁ) LA | G ?wi T %) it dlena |5l
(gmsadh (it
o [N | S0t "Gl | G | Dobe Went oot west | pate Bat | ST | SR | g b |
Station Station (RO)  Station Station Station
78797 - . - 25124 - 30708 12506 7465 - - 2904 1999
82455 - - - 27049 - 31349 12736 7680 - - 3641 2000
84815 - - - 19228 - 31692 12693 7479 - - 3723 2001
90668 - - - 35215 - 31938 12986 7946 - - 2583 2002
94785 - - - 36901 - 33366 13725 7987 - - 2806 2003
97469 - - - 36941 - 34004 14168 8075 - - 4281 2004
103237 - - - 39197 - 36205 14250 7950 - - 5635 2005
105521 - 2177 - 39322 - 37701 13652 6775 - - 5894 2006
111659 - 15167 - 36159 - 35531 12535 6857 - - 5410 2007
120638 - 24796 - 35182 - 34905 11395 8090 - - 5270 2008
125071 - 25613 - 36244 - 35926 11756 10091 - - 5441 2009
130270 - 29616 - 37608 - 35407 13105 8681 - - 5853 2010
135960 - 30872 - 37376 - 36815 12719 10210 - - 7968 2011
138754.79 - 28825 - 36103 - 35698 12776 9831 3008 - 12514 2012
139662.11 - 31010 - 32534 - 34045 12113 0842 7522 7794 4802 2013
14319635 - 30605 6750 33351 - 34917 11840 8966 4900 7095 4732 2014
148479.22 - 31683 09096 30411 - 33033 13039 8204 9728 7971 5315 2015
156015 7095 32736 10054 31047 - 33677 12115 8907 10297 4]140 5947 2016
158579.29 | 33560 28147 6446 21058 - 29315 10784 8607 8652 5328 4683 2017
58168 | 380403 27677 5826 24249 - 22834 13286 8342 8942 4263 4710 2018
158948 | 38088 | 25720 6812 22391 5005 23571 12328 8368 8075 4091 4497 2019
5kl alyalt i)
Production OF Distilled Water
e #%
Mic
159000 15%
158500 B Shuwaikh Stn  fapsd
B Shuwaikh(RO) Sin  ( =Sal il Z5) fy pth
158000 & Shuaiba North .51\1‘-”‘:"*-'-“
B Shusiba South d siad Lals
DODoha East 43,20 syt
157500 8 Doha West iy A dayab
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2019 - 1999 (e 5 il (DA Apdall olsall o cillaaal) UG  Mas
Gross Production of Fresh Water by Plants During 1999 - 2019

Ay il ey il A 3l gl Tl
Olead i gf 5oy 3l (15 25B el 03 Gusile)
Percentage of Annual * Production Year
Increase / Decrease (Million Imp. Gins.)

= 84214 1999

5.1 88475 2000

3.5 91535 2001

6.7 97640 2002

4.5 102057 2003

2.6 104675 2004

6.5 111502 20065

2.8 114600 2006

4.5 119774 2007

6.9 128061 2008

2.9 131729 2009

1.8 134128 2010

3.0 138094 2011

1.7 140423 2012

0.8 141515 2013

24 144897 2014

3.6 150150 2015

5.3 158113 2016

1.3 160236 2017

-0.3 159828 2018

0.4 160430 2019

* Represents Neg Distillate Water .::u.s 3 E‘—"{' g3 _,h..n alpalt LS (fiay *
plus Brackish Water for blending, Ao plai AL aladly puall sl
Water Produced by Reverse Osmosis Jita ASlToaall 5 jhaialt alpadi y ddtnaly
Units & Distilled Water Consumed by o) pileas Ay ot

Stations & Shuaiba Industries.

Eap

i Aaall olaall L83 Al

160500 Gross Prod. of Fresh Water
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Al J gud cuan Audad) oluadl Mgt g el

((sasblsal Gl Gasla) 2019 - 2010 Ge 5580 DA
Quarterly Production & Consumption of Fresh Water

During 2010- 2019 ( Million Imp. Glns. )

&yt & gl Il oAl gt Jdo ot Quarter a0
Total Ath Qrt, 3rd Qrt. 2nd Qr1, Ist Qri. Year )
Gross Production of Fresh Water Ll aloalh G B!
134128.3 33335.7 36659.8 34385.8 29747.0 2010
138094.2 33561.5 38674.2 36030.3 29828.2 2011
140422.8 33247.0 39520.9 36464.3 31190.6 2012
141514.7 34569.8 39078.0 36311.1 31555.9 2013
144896.7 35538.6 40096.9 38049.0 312121 2014
150150.3 36593.6 40934.6 39024.0 33598.1 2015
158113.2 41939.5 41475.1 39677.0 35021.5 2016
160236.1 39966.4 43384.6 41429.3 35455.8 2017
159827.5 38307.1 43232.6 414489 36838.9 2018
160430.2 39606.5 44055.3 41531.2 35237.1 2019
Gross Consumption of Fresh Water Lpdalh oluall Blgiul Mt
134153.1 33351.1 36349.9 34277.8 301743 2010
137862.9 33707.1 38417.1 35360.7 30378 2011
139887.4 33598.2 38603.1 36266.1 31420 2012
140738.9 34280.4 38982.2 35089.464 31486.859 2013
145221.1 35913.8 40005.3 37654.0 31648.0 2014
150124.1 367354 41006.6 38995.8 33386.4 2015
157669.8 41094.3 41917.5 399925 34665.5 2016
160205.4 39961.2 43374.5 414180 35451.6 2017
159847.8 38094.7 43390.7 41438.3 36924.1 2018
160663.8 39709.7 441223 41388.0 35443.7 2019
Net Production of Fresh Water il oyl it Ala
125279.0 31136.7 34281.8 321919 27668.6 2010
128257.3 31180 35606.0 33719.5 27751.8 2011
130423.4 31031.6 36917.2 33801.6 28673.0 2012
133790.1 32687.2 37006.5 343354 29760.9 2013
136126.2 33338.7 37685.9 35838.7 29262.9 2014
140870.9 343499 38420.5 36592.0 31508.5 2015
146804.4 374475 38946.8 3745539 32954.3 2016
150239.2 37467.1 40641.5 38855.9 332747 2017
149288.8 35764.1 403534 388153 34356.0 2018
149526.7 37003.6 40913.6 38753.2 32856.3 2019
Net Consumption of Fresh Water Al slall DGR ( la
125303.8 311521 339719 32084.0 28095.8 2010
128026.0 31325.5 35348.9 33050.0 28301.6 2011
129887.9 313827 359994 33603.4 28902.4 2012
133014.3 32397.845 36910.764 34013.8 29691.9 2013
136450.6 33713.81 37594352 35443.7 29698.8 2014
140844.7 34491.641 38492.562 36563.8 31296.7 2015
146361.1 36602.268 39389.173 37771.4 32598.3 2016
150208.4 374619 40631.453 38844.6 33270.6 2017
149309.0 35551.7 40511.5 38804.6 34441.2 2018
149760.3 37106.8 40980.6 38609.9 33062.9 2019
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(sasbl sl Gafla G gale) dydad) olyal) 1S3 dlas
2019 - 1999 (a5 50 A
Total Production of Fresh Water (MIG)
During 1999 - 2019

“”ﬂm At Ay ddaa Gpiby ;‘l’ﬁ g, eladly plo pgSh 3 0 5 Ll
Anl:::: :?::E:a:il Total Production K“‘}:’:":oia::““' Elccl:‘ti:i:::;tg:\:‘aier Year
Decrease Company
B 85215 1001 84214 1999
4.9 89432 957 88475 2000
3.6 92686 1151 91535 2001
6.5 98676 1036 97640 2002
4.5 [ 103122 1065 102057 | 2003
2.5 105708 1033 104675 2004
6.3 112381 879 111502 2005
2.8 115514 914 114600 2006
4.5 120695 921 119774 2007
6.7 128781 720 128061 2008
2.7 132238 | 510 131729 2009
1.7 134493 | 365 134128 2010
2.9 138460 366 138094 2011
1.7 140752.7 3207 140423 2012
0.7 141750 257 | 1sis 2013
23 145035 | 138 144897 2014
35 150152 2 150150 2015
53 [ iss113 0 158113 | 2016
13 160236 0 160236 | 2017
0.3 159828 0 159828 2018
0.4 160430 0 160430 2019

Total Production of Fresh Water %l sbudl g} dlag
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(s 25hlaat Gt & gala) dadndh olsall (a0 gall DGR Jaa gl g Alaa)
2019 - 1999 (e b 540 PlA
Total and Daily Ave, of Gross Consumption of Fresh Water

(Million Imp. Glns) During 1999 - 2019

LIRY 3-\9_311_3-135*“ il EAE a gl B gl S TR P )
LYY

Percentage of Annual Daily Average '

ln;_r:;!;: g:nls)::ea:is:nof Consumption Gross Consumption® Year

p

_ 2303 84070 1999

52 241.7 88452 2000

34 150.7 91492 2001

6.9 267.9 97801 2002

4.2 279.1 101871 2003

2.8 286.1 104680 2004

6.5 305.5 111507 2005

2.5 313.2 114305 2006

48 328.1 119765 2007

7.0 350.2 128188 2008

2.7 360.5 131586 2009

2.0 367.5 134153 2010

2.8 377 137863 2011

1.5 382.2 139887 2012

0.6 385.6 140739 2013

3.2 397.9 145221 2014

3.4 411.3 150124 2015

5.0 430.8 157670 2016

1.6 438.9 160205 2017

0.2 4379 159848 2018

0.5 440.2 160664 2019

Aot e y cllaaadt A0 AU Senall § hEalh slpall Jady *

* Includes Consumption by

Stations and Shuniba Industries.

Tl oyl dDlgden Maad

Gross Consumption of Fresh Water
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Agdadl olaall (1 (pn 92 gh (o] ucl]
2019 - 1999 (s 5540 DA
Maximum Daily of Gross Consumption of
Fresh Water During 1999 - 2019

350 Lypid Ayplall Ll | cipila) uyngt Dlgind  Fapd o 5 adl)
Cllaaiilf (15 29bi sl (i sia
Percentage of Annual nz:’::j::‘:“?::y of ({;;11lslsion Period
Incrense / Decrease Imp. Gls)

B 268.7 1999

36 278.5 2000

5.3 2932 2001

3.0 316.8 2002

3.5 328.0 2003

0.6 329.9 2004

6.3 350.6 2005

4.9 367.7 2006

j4 380.2 2007

5.1 399.5 2008

2.5 409.4 2009

0.9 413.0 2010

6.8 440.9 2011

23 451.0 2012

0.2 451.7 2013

-0.3 450.4 2014

1.7 485.1 2015

7.8 522.8 2016

-5.3 495.2 2017

-0.7 491.7 2018
2.1 502.1 2019

Al olpall pa (o 90 DA Hlan) | guafl

Maximum Daily Gross Consumption of Fresh Water
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3e
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(2019 ssmd) skl sl sl (ysabally dpiall olsall Dlgiat ALy (Han) o]

Maximum Net and Gross Consumption of Fresh Water (MIG) During September 2019

abia Jady) 4psall alpall gt el Jauky) Al obpal) Dlgdael | Jlag
Ealal Al aluall Dl il | Ayt ddkis gSY § kil dpilall Lyadd| dibais gLy § jhkall
(s Luall (tlaaad) Jaks ASlgSonalt 3 jhiial) slyali g
Net Consumption of Includes Cosump. (')f Dist. |Gross Consump.lnc.ludes Dist.W‘ater
Date Fresh Water Water by Sl!ualba Consumed by Statm-ns & Shuaiba
Industries Industries
1 451.925 467.325 487.636
2 453.843 469.343 488.719
3 452,909 468.509 487.930
4 453.231 468.831 489.381
5 448.009 463.509 482.115
6 456.799 472,299 491.374
7 451.716 467.266 486.401
8 460.982 476.582 494.133
9 457.510 473.110 490.929
10 445,523 461.123 478.830
11 456.787 472.287 490.448
12 450.826 466.326 484.130
13 439.326 454.626 472,590
14 453.409 468.809 486.959
15 461.055 476,555 495.386
16 438.555 454.155 471.568
17 449,933 465.533 482.423
18 452.445 468.045 485.450
19 453.748 469.348 494,165
20 439.773 455.173 478.434
21 463.442 478.942 502.130
22 447.480 463.080 479.430
23 449.105 464,705 482.275
24 445,966 461.666 479.101
25 437.708 453.408 470.608
26 446.931 462.431 481.311
27 434.755 450.055 471.403
28 444.893 460.393 479.897
29 443.527 459.027 476.932
30 449.984 465.384 483.003
gl 13492.093 13957.843 14525.091
Total
. m’(‘:’:: 463.442 478.942 502.130
et ‘”If:‘l‘l';" L‘;‘; ‘s 434.755 450.055 470.608
Datil::‘::‘::il:‘ns. 449.736 465.261 484.170
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Gyt olyall (ha 5 o Rl Man) (o n sl Jonal

2019-1999 Ga 880 SIS (5 aghisat Golla G5sla)
Daily Average of Max. Monthly Gross Consumption
of Fresh Water (MIG) During 1999-2019

S 3oy A i) 4y gl i

Dd ap! pual (o gl St

Chealh A o
Percentage of Annual *Daily Average of Maximum Year
Increase/Decrease Monthly Gross Consumption

o 262.1 1999
1.7 266.6 2000
6.1 282.9 2001
8.5 307.0 2002
1.9 3129 2003
2.0 319.2 2004
6.4 339.6 2005
1.6 345.2 2006
44 360.5 2007
6.1 3825 2008
37 396.8 2009
-0.7 394.2 2010
6.7 420.5 2011
0.7 423.6 2012
0.6 426.1 2013
27 437.6 2014
-1.1 432.7 2015
13.0 489.0 2016
=27 476.0 2017
0.2 476.7 2018
1.6 484.2 2019

*Derived from the maximum monthly consumption

divided by number of days in the month ,

o DIt el el oo s ¥

el alal) (e g et g nnd ol ot il Jraal
Daily Ave.of Max.Monthly Gross Cons. of Fresh Water
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(soshi el Qlta Ggade) Lodall sluall (e (a9 SDlgil Maa) Al
2019 - 1999 e 3 540 A
Minimum Daily of Gross Consumption of
Fresh Water (MIG) During 1999 - 2019

it Ht:‘m?’u‘ e (e Dt llapl i} o
Percentage of Annual Minimum Daily of Gross Year
Increase/Decrease Consumption

Y. 1654 1999

11.9 185.0 2000

-3.7 178.2 2001

12.9 201.2 2002

2.7 206.7 2003

9.0 2252 2004

-7.0 2094 2005

16.6 2442 2006

7.2 2619 2007

3.1 270.1 2008

35 279.5 2009

4.1 291.0 2010

5.2 306.0 2011

4.2 3188 2012

-2.8 310.0 2013

0.0 310.1 2014

10.7 3434 2015

1.0 346.7 2016

3.16 357.7 2017

24 3489 2018

3.9 362.5 2019

Aglal) slyall (e (o g Alaa) o
Minimum Daily Gross Consumption of
Fresh Water

370 -
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330 -
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2019 - 1999 (e 358 DA Ldall olualt dDlgiut Hlaa) (e 3N Gaal
Per Capita Consumption of Fresh Water
During 1999 - 2019

Agglall A gt ] o Dl el DN el .
s ;':i:'l,d Per Capita Consumption e T Co .
(15 10l ! i
Percentage of o G ‘:,.i L Total
o [ i, o | g Gl [ CorumBton | Popuaion | - Veur
Decrease Per Day Per Year

106.9 39138 84070 2148032 1999
1.3 108.6 39631 88452 2231908 2000
0.0 108.6 39622 91492 2309102 2001
2.0 110.7 40415 97801 2419928 2002
-1.0 109.6 40001 101871 2546684 2003
-5.0 103.9 38015 104680 2753656 2004
-1.9 102.1 37278 111507 2991189 2005
-3.7 98.4 35912 114305 3182960 2006
-1.9 96.5 35229 119765 3399637 2007
5.7 101.8 37244 128188 3441813 2008
1.4 103.4 37759 131586 3484881 2009
-0.8 102.6 37451 134153 3582054 2010
-0.4 102.2 37288 137863 3697292 2011
-1.9 100.0 36584 139887 3823728 2012
-2.9 97.4 35537 140739 3960364 2013
-0.1 97.2 35489 145221 4091993 2014
-0.2 97.0 35415 150124 4239006 2015
0.9 97.7 35744 157670 4411124 2016
-0.4 97.5 35597 160205 4500476 2017
-2.8 94.8 34587 159848 4621638 2018
-2,7 92.2 33637 160664 | 4776407 2019

* End of year population figure obtained from the

A0t Cola hual] Lalait ALgl | e 00 o8 galt 3 o3 0 13 2014

official website of the Public Authority for Civil Information,

%o
3

Ulnd) pleall Jpa 350 qaead
Per Capita Consumption of Fresh Water
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Wl Aleld oL
Bmchish Water



i glall AL 48 g olal

30 5 tall Sl oy g il (i o il ) gl g am AUy KU AL gy Aalie iy
A ) iia (e O3S obally Ania Gy gy Cilisha (e Ble 50 5y 5SH e gasa il oS5 e
sbaall 5 ASulaia Ay pin ) pian (3o By gy e (g (9 5Sg aledl (39455 (3aSa g il yaSLall

A3 3 g3 gall aall oot} puo B yaiine Aiay AL ol jaiiay 48 o)

il ds shalt Ale: (oY Aos ghall A ol (o e il A5 gl 2y S 3 ol i
9000 &} PPM 4000 (s slsall da she 7~ 51 5Ty Asde olya Ly 22 55 A Aabisall 83 gane Climidia
9558 pladll (a8 (o g il o ginll g aginlh e Jall B oladl) da sla il ey S (8a 3 PPM

PPM 6000 .} PPM 3000 o
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ctall g B3l A dsed )3 alaliall o8 4 plalt AL0S

A )l ge )8 A8 Gaok oo OSlgiual () A lall AL oLyl Jlads 351 550 uald i
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e 3ol e s Al el flia 5 6 e Jlansds Wigiins 76488 N sad Llla slyall da 48 55 a3y g 120
(ot An ghall AL1 A gall olaall LY Bauna Jgia Culaaiul 5y sk e Apaliiy iUal 18 ) Ll
skl (M ALEYL 08 ol Jia (3,8 Jlady g Jlady WAL Jgia e Jlad sl gl 3labial
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Brackish Underground Water

State of Kuwait are covered by a regional hydraulic system consists of two
aquifers, the upper one called Kuwait group which composed of layers of
sediments and clastic rocks saturated with water. The lower aquifers called
Dammam Formation; this formation contains layers of consolidated limestone,
ground water moves continuously with the slope direction. Ground water, in
Kuwait varies between brackish, saline except fresh water, which existed within

depressions in limited areas.

Total dissolved salts (TDS) in Kuwait group aquifer about 4000 per million
(PPM) to 9000 PPM, on the other hand, Dammam Formation aquifer start from
3000 PPM to 6000 PPM in the southern and west of Kuwait.

Drilling work and ground water field’s construction began in 1950 by the
Ministry of Electricity and Water, it was gas and water division, which is in
1970 shifted to Underground Water department, ground water which produced
from the fields will be used in blending processes for fresh water production,

irrigation and agricultural purposes.

Brackish Water exists in Kuwait Group Aquifer and Damam Line - aquifer
stretching East of Arabian peninsula and slightly sloping towards the Arabian
Gulf. The main locations of brackish water wells are the Sulaibiya Field,
Shagaya Fields, Um-Qudair Field which was commissioned in October 1986
and Al-Wafra, Al-Atraaf and Al-Abdaliya Field currently utilized by KOC in
addition to wells in agricultural areas of Al-Wafra and Al-Abdali.

Ll



To make use of brackish water, the Ministry conveys it to consumers through a
separate pipe network parallel to the fresh water distribution one in addition to
that secured from water, irrigation and landscaping plus house-hold purpose,

livestock watering and construction work.

The present total output installed capacity of ground water wells is around 145

MIGPD meanwhile, maximum daily consumption in summer of 2019 hit 59.335

MIG.

This water, at present available to 76488 consumers at a very reasonable price,
while other related programs are proposed to step up production capacity
through new fields in different areas, North West, North East, Um-Qudair field
and development of (Al Atraaf) Sulaibiya field.

- Part of the Atraaf Water Well field (16 Wells) is producing daily 6300000
IMP. Gallons and this water is being used for distribution and blending

purposes in Sabiya Station.

- The remaining 67 wells from the well field after finishing works on Starter
rooms, protection iron bars in addition to upgrade the gathering pipe lines and
connecting with the electrical supply for the operation of these wells have been
completed during the year 2010 in order to produce additional 23.7 Million
IMP. Gallons per day of brackish water, thus bringing the total number of wells
to 83 and the nominal production capacity to 30 million imperial gallons per

day.

- In the field of water storage 15 (661,000 IG) cone shaped tower reservoirs

were constructed in distributed network and to meet the maximum demand.



Thus, the present total capacity of brackish water tower reservoirs is 9.915

MIG.

- As for field’s ground storage capacity is 358 MIG, and the total capacity
allover State of Kuwait is 537.8 MIG.

- During 24 hours continuance following for the operation and maintenance of
dewatering wells located in the electric transmission stations and other similar
wells in different areas at the State of Kuwait which as all reach No of 127

Wells.



4o glall AL sleall (i slall g £y g0 B 1 3 i)
2019 - 1999 & 33l JIA (susbiml sl (1sule)
Production of Brackish Water (MIG) by Ministry
of Electricity & Water During 1999 - 2019

Byl “*:::;’j"'" A g5 L

Percentage of Annual Production Year
Increase / Decrease

26121 1999

8.0 28204 2000

6.7 30098 2001

2.1 30743 2002

4.1 32011 2003

3.6 33160 2004

23 33912 2005

-0.1 33865 2006

-4.6 32315 2007

9.4 29284 2008

-3.2 28334 2009

-20.1 22628 2010

4.4 21622 2011

-1.8 21231 2012

-10.7 18964 2013

-5.1 17996 2014

-8.7 16438 2015

3.5 17008 2016

-11.8 15006 2017

0.8 15127 2018

-7.7 13956 2019

da glalt AL ol lsi]
Production of Brackish Water
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(525 ol (i gala) A plal) ALB slual) 156 Alaa
2019 - 1999 (e 5380 JMA cyss A
Total Production of Brackish Water (MIG)
In Kuwait During 1999 - 2019

"‘I‘iﬁﬁ“&“ﬂ WS E gaall Sy 983 Jaki 45 % slally pla gl 3 059 i |
Percentage of Total Production Kuwait Qil Ministry of Year
Annual Increase / Company Electricity & Water

Decrease

27669 1548 26121 1999

10.2 30487 2283 28204 2000

4.9 31980 1882 30098 2001

23 32721 1978 30743 2002

4.1 34077 2066 32011 2003

2.6 34951 1791 33160 2004

3.1 36046 2134 33912 2005

0.5 36214 2349 33865 2006

-5.0 34403 2088 32315 2007

-0.0 31297 2013 29284 2008

-3.2 30280 1946 28334 2009

-19.3 24433 1805 22628 2010

-4.9 23239 1617 21622 2011

34 22457 1226 21231 2012

-3.8 20492 1528 18964 2013

-4.1 19659 1663 17996 2014

-7.1 18264 1826 16438 2015

2.6 18733 1725 17008 2016

-10.9 16687 1681 15006 2017

0.1 16705 1578 15127 2018

-3.8 15731 1775 13956 2019

da gdall i.lg.ﬁ slyall El.‘ﬂ! 1.1..9
Total Prod. of Brackish Water
e
MIG
20000 -~
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(sashnal Gaila (i gala) A plalt AL sLyall Dgiul Ala
2019 - 1999 (= 8 Akl JIA a5 6l
Net Brackish Water Consumption ( MIG )
Distribution During 1999- 2019

dﬂ;‘_’*fﬂﬁ‘ A ) S gt s o

Percentage of Annual Daily Average Net Consumption Year
Increase / Decrease of Consumption

Net Consumption

56.6 20669 1999

7.6 60.8 22245 2000

4.9 63.9 23329 2001

1.6 64.9 23703 2002

3.5 67.2 24536 2003

5.2 70.5 25802 2004

-1.1 69.9 25520 2005

-3.9 67.2 24532 2006

-2.7 65.4 23881 2007

-9.2 59.2 21680 2008

-1.1 58.8 21446 2009

-13.9 50.6 18456 2010

4.4 52.8 19265 2011

-1.1 52.0 19046 2012

-12.3 45.8 16705 2013

-54 43.3 15797 2014

-9.5 39.2 14302 2015

-0.7 38.8 14203 2016

9.6 35.2 12842 2017

-0.1 35.1 12828 2018

-6.5 32.9 12001 2019

s glall AL08 slsalt DA Ala
Net Consumption of Brackish Water

LY A
MIG
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11600
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(s oskimal Ciglla ¢y gala) Ao glall AL sliall $gIL (Maa)
2019 - 1999 (e 5500 A a5 43l
Gross Brackish Water Consumption ( MIG )
Distribution During 1999 - 2019

w ;;:’ :_,:f:: L P, P | Lo FLIN, (R PEX )
Percentage of Annual Daily Average Gross Consumption* Year
Increase / Decrease of Consumption

Gross Consumption

71.5 26085 1999
8.3 77.2 28249 2000
6.5 824 30093 2001
22 84.2 30748 2002
4.0 87.6 31980 2003
3.8 90.7 33138 2004
22 93.0 33929 2005
-0.2 92.8 33868 2006
-4.7 88.5 32288 2007
-9.3 80.0 29285 2008
-3.2 777 28343 2009
-20.1 62.0 22640 2010
-4.2 59.4 21684 2011
-2.5 57.7 21132 2012
9.7 523 19072 2013
-5.8 49.2 17960 2014
-8.6 449 16406 2015
3.5 46.4 16987 2016
-11.4 41.3 15057 2017
0.4 414 15116 2018
-7.9 38.1 13920 2019
* Gross Consumption Includes Net Consumption plus A0 slally (g 105l ) DU il Jady DRI agh *
consumption by Reverse Osmosis Units and Brackish e leaal) tadl Slha 4 g Jalidt B daadseddi da glatt

Water used for Blending.

i gl AL sl Bl )

I';lc].i! Gross Consumption of Brackish Water
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da gLt A8 slyal) Mg Man
Gross Consumption of Brackish Water

gl )

Gross Consumption

DY) (AaaY (o sall Jineal)

Daily Ave. of Gross Consumption




Al Jguad Cua da glall AL1E olpal) Digind g i)

((sashism Oslla (151 ) 2019 - 2010 e 5580 DA

Quarterly Production & Consumption of Brackish Water
During 2010 - 2019( Million Imp. Glns, )

B aanall Eatth gl SO o AN &M it g Quarter &8
Total 4th Qrt. 3rd Qri. 2nd Qrt. 15t Qrt. Year Gl
Gross Production of Brackish Water da glall AL olpali LSl | Maad
22628.199 4976.520 5675.227 6609,010 5367.442 2010
21622.020 5237.129 6622.857 5601.580 4160.454 2011
21230.987 4999.051 6092.758 5544.021 4595.157 2012
18963.613 4342.300 5568.208 5074.832 3978.273 2013
17996.085 4494.096 5305.064 4822.255 3374.670 2014
16437.758 3673.576 4820.156 4207.539 3736.487 2015
17008.139 3596.384 5259.049 4747.561 3405.145 2016
15006.149 3910.052 4573.174 3781.684 2741.239 2017
15127.146 3277.058 4623.786 4011.577 3214.725 2018
13955.790 3349.627 4308.613 3653.072 2644.478 2019
Gross Cansumption of Brackish Water o gt AL0 syl iyl | San)
22639.759 4961.298 5686.372 6600.653 5391.436 2010
21683.628 5281.815 6603.031 5549.762 4249,02 2011
21131.505 4913.466 6111.367 5536.752 4569.92 2012
19072.052 4382.660 5517.797 5134.252 4037.343 2013
17959.503 4427.973 5331.065 4880,239 3320.226 2014
16406.161 3635.599 4749.845 4260.716 3760.001 2015
16986.944 3613.030 5168.72 4779.173 3426.021 2016
15057.103 3963.814 4572.320 3800.536 2720.433 2017
15116.000 3261.937 4650.020 3975.923 3228.120 2018
13919.544 3283.769 4253.441 3716.525 2665.809 2019
Net Production of Brackish Water da yLall ALY olpalt grlsl) Lo
18444.797 4136.240 4729.356 5330.076 4249.125 2010
19202.960 4718.331 6133.224 4911,669 3439.736 ami
19145.462 4390.237 5439.832 5109.584 4205.809 2012
16596.452 3745.206 4930.968 4495985 3424.293 2013
15833.163 3972.022 4763.420 4242.742 2854.979 2014
14333.694 3125.212 4205.394 3759.820 3243.268 2015
14223949 2053.811 4509,428 4006.761 2753.949 2016
12701.344 3252.415 3902.433 3318.103 2318.393 2017
12839.407 2790.268 4030.894 3362.435 2655.810 2018
12036.789 2894.860 3801.681 3165.264 2174.984 2019
Net Consumption of Brackish Water aa gladt AL sliall g il
18456.357 4121.018 4740.501 3321.719 4273.119 2010
19264.568 4763.017 6113.398 4859.851 3528.302 2011
19043980 4304.652 5458.441 5102.315 4180.572 2012
16704.890 3785.566 4880.557 4555.404 3483.363 2013
15796.581 3905.899 4789421 4300.726 2800.535 2014
14302.097 3087.235 4135.083 3812.997 3266,782 2015
14202.754 2970457 4419.099 4038.373 2774.825 2016
12842.298 3306.177 3901.579 3336.955 2297.587 2017
12828.261 2775.147 4057.128 3326.781 2669.205 2018
12000.543 2829.002 3746.509 3228.717 2196.315 2019




iy ikt wopdwnsun) ssorny ity ity oopdmnsso)) ssoanm
iy vopdunsuo]} PNE T urThe  uonduntue) By m
i um2  uoaInpasy ssoann oy®im3  uojdnpoLg FeunE
e=imd  uopanposg N A e=fTimd  vonsnpoig pNE

Mt vopdunsuo) ssoanp e sopdwnsuo) stean m
i wodwnsuo) janm T vopdwniuny 1y m
e m?  wonanposd ssunm g um3  nojInposy ssunm
" 1m? uolanpasj N m ey xm3 uopINpoa 1IN W

WO

: HOPNT e

.—..O_-._m.
=i e 4 .. —

HOPUT o

(‘suyo “duig soyp) 6107 - 9107 Burang 19)e AN yspjaeag Jo uondwnsuos) ..u...:czu__vc..m Apayiend)
im2 Cirrhe irfe Ty 019 Sy w5 o 1 iery T)O e 0 9107 - 6107 (R0 i i)



8L8°T¢E £PS000T1 orl'se 19Z2°8T8TI 880°SE 86T THSTI CI6'8E pSL 0T P8I°6¢E L60'TOEFI | irevre3 810 ],
80°9T S09°808 $99°¢T 609°€EL S6E°IE PSTELE 86b're SEP6SL 8PI°LT 865°118 shrwi Jaquiadaq
FP80°1E £ES°LE6 6PLTT 651789 1 £4%°1) 0ZL 6801 H0S°ZE £E0°SL6 po1'ce L18'S96 i€ J3UIBAON
760°SE £98°L801 |84:3%4 6L0°6SE1 £01°0F €0 Erel IL8°6E 686°S¢Cl S8 1P 0I8°6LTT | 5o% 4390130
£sToy 88S°LOTI LLS'SY STILIET pPET'EY PEOPOTI Spe'sy IPE99¢1 6s6°th PLL'BIET | ot Jaquindag
S06°0F L90 8971 ELT PP LY 6951 8ST'TY LOO'OIET 11808 8CI'SLST 148 44 £SE08ET |7 Jsnday
S66°0F PS8 OLTT 109°CF 1€9°0TET 958°Iv 8€S°L6TI §99°Ly 089°LLFT 17e9p 9S6°SEPL | A Alnp
££E6E 086’6LI1 SSPLE 8S9°€TII SPO°'IY 0PE'IETI oLy ILT'6TPI £rs oy 6LTIICL | & aunp
110°9¢ 0€E9III Fo6°cE I88'PIII S96°LE POG LI 00r 9y ree'8erl 68S°Tr 9ST0TET |7 Aoy
080°1¢€ LOP L6 SLT9E rT8801 LS6°0E I1L°8T6 L4410 1Y SOL°0LIT ors Ty 9P LT | ady
899°6C FOL 616 eeoe P 0v6 LLE'9T 669°LI8 090rE €6°sS01 S66°LE O6PR'LLIT |~ e
(434! rOI'PPS P98°67 881°9¢8 695°ST 0T6'SIL 6L6°0¢ £0+°868 0I5°LE 6550501 | i Aaeniqay
679°FT LOS'TEL 86.L°82 £TL'T68 POy 896°€9L L9P°9T 061°078 968" €€ PLEBEDT | Azenuep

stesmny fpea | "D | sheiony dyea | I | sty | 2 | asuiony dyea | I | yany g | SO0 o

e F | e e | e | o etk | et i | o imethp | i 0 | o inmcher | et it | ong? st st

6107 810¢ L10Z 9102 S10¢T

6107 - ST0T Suling 13je A\ Ysppeag jo (DIN) uondnsuo)) aselaay A[eq » uondwnsuo)) jaN

o Forfimeg IRThQR (67 (170 S0 (i 09) o0 (vire gty ip19sy TR0 e 2 STOT - 6107




sjpuoly s Q)= =@= [[({ee e Q= ol ]()7=p
(raads

23 “AON 120 dag Bny ‘mp unp Aepy ady caepy Qa4 ‘uep

6107 - ST0Z sunn(q 13jepp ysnpeag jo uonduwinsuo)) aseidAy Aneq
v (RTHCR (7 v (e gy Ty IO Ime 0 ST0T - 6107



a glolf A8 olrall o (oo g3 gTd Bla  uc
2019- 1999 (e 3 540 DA
Maximum Daily of Net Consumption of
Brackish Water During 1999 - 2019

VB3 gl gl il | e g 4 bl e -
Choakilh {sashipal G gity

Percentage of Annual Maximum Daily of Net Year

Increase/Decrease Consumption ( MIG )

87.1 1999

7.6 93.7 2000

3.2 96.7 2001

-2.0 94.8 2002

7.7 102.1 2003

1.8 103.9 2004

7.5 111.7 2005

-5.9 105.1 2006

-6.0 08.8 2007

-15.3 83.7 2008

14,5 95.8 2009

-20.8 759 2010

13.0 85.8 2011

-2.2 83.9 2012

-6.9 78 2013

-5.5 73.8 2014

-16.1 61.9 2015

2.5 63.5 2016

-5.0 60.3 2017

24 61.7 2018

-13.5 53.4 2019

Ao gt AL olsall (pa (pn g0 DALY (Al ual
Max.Daily Cosumption of Brackish Water
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2019 - 1999 e 5580 DIA da glal) AL slyall (e 3 A Diginl
Per Capita Consumption of Brackish Water
During 1999 - 2019

A phalt Ageailh . Do Aax

4 'ﬂg"’“l Per C;;;::‘(‘Z‘!::l;:t;ptlnn ﬁﬁ) .d-‘—-“ L
Percentage of PYTENES PR POV IS m Total
ll:::::s’:.lf Consumption Population Year
In tmp, Gallons | In Imp.Gallons (in MIG)
Decrease Per Day Per Year

333 12143.7 26085 2148032 1999
4.2 34.6 12656.9 28249 2231908 2000
3.0 357 13032.3 30093 2309102 2001
-2.5 34.8 12706.2 30748 2419928 2002
-1.2 34.4 12557.5 31980 2546684 2003
-4.0 329 12052.3 33188 2753656 2004
-5.9 311 11343.0 33929 2991189 2005
-6.2 29.2 10640.4 33868 3182960 2006
-10.7 26.0 9497.5 32288 3399637 2007
-10.4 23.2 8508.6 29285 3441813 2008
-4.4 22.3 8133.1 28343 3484881 2009
<223 17.3 63204 22640 3582054 2010
-1.2 16.1 5864.8 21684 3697292 2011
-5.8 15.1 5526.4 21132 3823728 2012
-12.9 13.2 4815.7 19072 3960364 2013
-8.9 12.0 4388.9 17960 4091993 2014
-11.8 10.6 3870.3 16406 4239006 2015
-0.5 10.5 3850.9 16987 4411124 2016
-13.1 9.2 3345.7 15057 4500476 2017
-2.2 9.0 3270.7 15116 4621638 2018
-10.9 8.0 2914.2 13920 4776407 2019

*End of year population figures obtained from the
official websile of the Public Authority for Civil

Information.

Ayinal) ciha glaall dalalh Jagll e ) a3 palt cpa B 00 130 381 *
AN e

Ao glal) AL sliall 2pa o kil D)
Per Capita Consumption of Brackish Water
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Fresh & Brackish Water
Storages
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Agoladd QIS g 5 f gl Lot A pLall AL 5 2l slaall (o 9 33l 80135 le 53510 A 488
YIS Aladl oy 53

sdadadl olsall -1

5 oshl el 05l 0 5ke 2177 (eradall LoV Jand (A Ay Y1 S A0 A -
Soshl el O lla Gaada 2099 Fally Jasd 3 sia Y1 il Al A

(S osbl G lla (sale 56,495 A el 21 Y Araa -

rda plall AL1E olyalt -2

$oshl el O slta 0 5le 497.7 pandall Gl YU Jead A A Y1 il A0 An -
sl el O ls Opsle 40,1 geaally Jand (A g )31 ) 3N A -
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Fresh & Brackish Water Storages

The Ministry’s plan is based on increasing Fresh and Brackish Water storage
capacity as a stand by for future emergencies and for meeting the water peak
consumption. Such plan involved the construction of reservoirs with different

capacities in various places. The present storage capacity is as follows:

1- Fresh Water:

- The capacity of reservoirs operated by gravity is 2177 MIG.
- The capacity of reservoirs operated by pumps is 2099 MIG.
- The capacity of elevated towers is 56.495 MIG.

2 - Brackish Water:

- The capacity of reservoirs operated by gravity is 497.7 MIG.
- The capacity of reservoirs operated by pumps is 40.1 MIG.

- The capacity of elevated towers is 9.915 MIG.

The ground reservoirs which operate by gravity were constructed on high level
sites.

Fresh water reservoirs are equipped with infection equipments and operate
automatically from Control Centers connected to pumping stations. Fresh water
reservoirs are equipped with infection equipments and operate automatically

from Control Centers connected to pumping stations.

(3%



2019 - 1992 (e 5 il IS Adadl sluall ¢ AN Gl gl
Development of Fresh Water Storage Capacity During 1992 - 2019

e d Gromi e | Bl et Tower
TR 2 EEPCE s
Codla) dnd) £ pagal  (Cila Cagale) &L A (i k) SitAl FE]
Ché:ﬁ:;/; g (o> Storage Storage Year
Reservoirs Capacity Number f’f Capacity Number ?f
Capacity (MIG) Reservoirs (MIG) Reservoirs
(B) {A)
0.0 1877.0 1852.00 57 25 40 1992
0.0 1877.0 1852.00 57 25 38 1993
1.1 1897.0 1872.00 58 25 39 1994
0.0 1897.0 1872.00 58 25 39 1995
143 2168.0 2143.00 64 25 39 1996
0.0 2168.0 2143.00 64 25 39 1997
0.7 2182.8 2157.80 65 25 39 1998
0.0 2182.8 2157.80 65 25 39 1999
0.0 2182.8 2157.80 65 25 39 2000
0.9 2182.8 2157.80 65 25 39 2001
0.0 2182.6 2157.80 65 24.8 38 2002
0.0 2182.6 2157.80 65 24.8 38 2003
0.0 2182.6 2157.80 65 24.8 38 2004
12.3 2450.282 2413.60 71 36.682 56 2005
6.83 2617.599 2578.60 74 38.999 6l 2006
0.0 2617.599 2578.60 74 38.999 61 2007
0.3 2626.599 2587.60 74 38.999 61 2008
7.9 2833.199 2794.20 78 38.999 61 2009
5.9 3000.999 2962.00 82 38.999 6l 2010
238 3715949 3676.95 95 38.999 61 2011
0.0 3715.949 3676.95 95 38.999 61 2012
16.2 4319.254 4276.95 103 42,304 67 2013
0.1 4324,203 427595 102 48.253 82 2014
0.1 4330.152 4275.95 102 54.202 82 2015
0.0 4330.152 4275.95 102 54.202 32 2016
0.0 4330.152 4275.95 102 54.202 82 2017
0.1 4332.445 4275.95 102 56.495 87 2018
0.0 4332.445 | 4275.95 102 56.495 87 2019




L oosy
upn *durj uoIA
VD ED TS

Aede)) 93..10)G (SITOAIISIY PUNOID)) IBAA YSAL] JO JuswdofoArdg
= C D (e e ety (reCine (87 )
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2019 al& A (sushl st Gella Gsele)

Daily Maximum & Minimum Fresh Water Reservoirs'
Available Capacity (MIG) During 2019

Month ouM ! &l Qa3 el A
Maximum Reserve Minimum Reserve Date
January 3906.776 2 Jan. 3241.047 31 Jan. s
February 3462.904 28 Feb. 3209.982 3 Feb. wlad
March 3866.544 23 Mar. 3498.494 1 Mar. ok
April 3798.387 14 Apr. 3531.636 2 Apr. S
May 3960.746 25 May. 3478.564 5 May Sila
June 3951.681 6 Jun. 3818.439 30 Jun. LY
July 3830.245 21 Jul. 3739.254 10 Jul. e
August 3843.840 20 Aug. 3705.325 7 Aug. ki |
September 3817.973 13 Sep. 3702.752 1 Sep. R
October 3831.276 5 Oct. 3759.637 21 Oct. S5
November 3818.712 1 Nov. 3576.363 27 Nov. el g
December 3765.052 20 Dec. 3606.981 1 Dec. el

2019 plal dydalt osall a i g g g2 (19 s (S0 e
Daily Max. & Minimum Fresh Water Reservoirs Avail. Capacity - 2019

3 gia Ao e
3 gia A Sl

#Maximum Available Capacity

# Minimum Available Capacity




2019 - 1992 &a 85N 34 da glal) AL slyall (0 5830 claas ) ghas
Development of Brackish Water Storage Capacity During 1992 - 2019

FI BB dadi pal) il S5
L) £ gara Ground Reservoirs Elevated Reservoirs
(O™ Craite) A a e LAY da T
O il Total (st Gpsle) ol (cst> sl ki 33 5 il
Change % Storage Storage Number of Storage Number of Period
Capacity Capacity Reservoirs Capacity Reservoirs
{MIG) (MIG) (MIG)
{A+B) (B) {A)

0.0 313.6 304 22 9.6 I5 1992
17.6 368.9 3593 23 9.6 15 1993
244 458.%9 4493 25 9.6 15 1994

0.0 458.9 449.3 25 9.6 15 1995
10.8 508.4 498.8 26 9.6 15 1996

0.0 508.4 498.8 26 9.6 15 1997

0.0 508.4 498.8 26 9.6 15 1998

0.0 508.4 498.8 26 9.6 15 1999
0.0 508.4 498.8 26 9.6 15 2000

0.0 508.4 498.8 26 9.6 15 2001
-0.1 508.054 498.8 26 9.254 14 2002

0.0 508.054 498.8 26 9.254 14 2003

0.0 508.054 498.8 26 9.254 14 2004

5.9 538.054 528.8 27 0.254 14 2005
0.0 538.054 528.8 27 9.254 14 2006

0.0 538.054 528.8 27 9.254 14 2007

0.0 538.054 528.8 27 9.254 14 2008

0.0 538.054 528.8 27 9.254 14 2009

0.0 538.054 528.8 27 9.254 14 2010

0.0 538.054 528.8 27 0.254 14 2011
0.0 538.054 528.8 27 9.254 14 2012

0.0 538.054 528.8 27 9.254 14 2013

1.8 547.718 537.8 28 9915 15 2014

0.9 547.715 537.8 28 9915 15 2015

0.0 547.715 537.8 28 0.915 15 2016

0.0 547.715 537.8 28 9.915 15 2017

0.0 547.715 537.8 28 9915 15 2018
0.0 547.715 537.8 18 9.915 15 2019
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Ao plall ALB olsall (o B gia e g (1935 3l ol
2019 ale JIA (s skl el Gella (eale)
Daily Maximum & Minimum Brackish Water
Reserves ( MIG ) During 2019

Month G938 o & Qa3 o Y RA]]
Maximum Reserve Date Minimum Reserve Date
January 362.770 29 Jan. 316.215 3 Jan. )
February 375.330 8 Feb. 301.119 28 Feb. Al
March 325.847 16 Mar. 294.443 28 Mar. s
April 319.287 30 Apr. 295.404 8 Apr. Jasl
May 329.159 4 May 281.776 23 May. Jila
June 316.984 21 Jun. 245.747 30 Jun. Saig
July 270.891 28 Jul. 213.566 11 Ju. Sl
August 348.713 31 Aug. 262.073 1 Aug. | pabudl
September 356.634 12 Sep. 297.196 19 Sep. Saae
October 336.668 19 Oct. 291.487 3 Oct. sl
November 395.545 26 Nov. 344.976 25 Nov. Jaadgi
December 378.589 1 Dec. 344.519 19 Dec. s

2019 plat da glal) AT slual) (ha 8 gia a9 (1955 o)y o]
Max. & Min. Daily Brackish Water Reserves - 2019

: & gl
Oct- Nov. pec. Years

Jan‘ €
Mﬂl‘. AprO Ma , Ju J A g |
F b. n ul u Sep Q

HMinimum Reserve  (gjde o

B Maximum Reserve (e




2019 ple g a Apdadl slpall Aol ol g7l ) il kS
Fresh Water Elevated Towers Capacity During 2019

i
Capacity gl e wdgalt
{pshl paad Cogllan (o gale) gyl
(MIG) Numb [ Location
umbper o

£l gl Towers Group Symbol

Total Each Tower

3.966 0.661 6 DI Adeliya Ll

3.966 0.661 6 D2 Bayan - 5th Ring Road Qualdll o5 palal - oy
1.983 0.661 3 D4 Surra - South - 5th Ring Read el 5 1l @ 5 g} iy gl
1.983 0.661 3 D5 Khitan - 6th Ring Road cadkaalt (g ptalh - Gbad
1.322 0.661 2 D7 Ahmadi East PIVEL (R %

0.110 0.110 [

D19 Failaka Lstd

0.200 0.200 1

5.94% 0.661 9 D3 Ardiya Ay

1.322 0.661 2 D8 Jahra gl

0.661 0.661 1 D11 Sabhan Gaa

1322 0.661 2 DI2 Mina Abdullah dilae plija

2644 0.661 4 DI4 Doha South {AL - Quirawan) { Shaosl ) Gyl iy
3.966 0.661 6 15 Jahra South (Saad Al - Abdullah)} {dlaalt ) sl gl i
5288 0.661 3 DI6 JaleebWest (Abdullah Al - (B sl bl2e) ¢ 3l oty i

Mubarak)

1.983 0.661 3 D17 Khairan Pearls (Aadt 2aal plaa) Gl ddl 11
1322 0.661 2 D18 Khairan City oA A3

3.305 0.661 5 D20 Al-Jahran New Towers Bagaall gl gl gl
5.949 0.661 9 D21 Jaber Al - Ahmed Tawers aanti s gl

5.949 0.661 9 D22 Sabah Al - Ahmed Towers Saa¥l rlas gl

3.305 0.661 5 D23 Khairan Pearls (Phase 2) (Al saa¥l placa) ol oAl ¢

56.495 - 87 Total £ gzl




2019 ple & Ldadl sbuall A i1l jA0 Cilan

Fresh Water Ground Reservoirs Capacity During 2019
Agapanaill Azt 58 g8 Aadh 2 Sagh
(bl Galla fple) | (goabiom Gl Gusle) i jan alsall gl
Designing Capacity per Reservoir Number of Group Location
(MIG) (MIG) Reservoirs Symbol
70.0 250 : Al Shuwaikh fa sl
15.0 1
15.0 15.0 1 A2 Hawally P
7.5 2
268.0 159 ! A3 Sabhan Glasa
45.7 3
100.0 1
47.0 16 2 AS Shuaiba Lmdii
1.5 2
10.0 5.0 2 Ab Rawdatain Ofuda g
8.8 4.4 2 A7 Massila A
31.8 1
3119 58.0 2 Al0 Sulaibikhat (Doha) (R sall) cildslial)
54,7 3
185.0 37.40 5 Al3 Wafra 3 bt
5.0 5.0 1 AlS Jahra #logadl
20.0 1
3L5 10.5 1 Al19 Failaka i
0.5 2
539.0 53.9 10 A21(1) Az-Zour (1) (1) 230
275.0 55.0 5 A21(2) Az-Zour (2) (2) 23
4.0 2.0 2 Ell Ahmadi East PEVES (y g%
3324 35.0 3 E1Z2 (1) Meena Abdulla(l) (1) dlas plsa
55.8 3
440.0 55.0 8 E12 (2) Meena Abdulla(2) (2) e plia
222.0 37.0 6 EI13EI3N Funaitees West(1) (Noubydllt 2 2
216.0 :;:: ‘: EI3N Funaitees West(2) (2)ashandll o 2
400.0 80.0 5 Funaitees West(3) (3)obaidll 2 5
55.0 3
407.0 38.0 4 El4 Muttla (Upper) (A=) £l
90.0 1
15.0 1
155.6 2.8 2 El15 Mutla (Lower) {waiiia) g2kball
45.0 3
330.0 55,0 6 A20 Sabiya Luall
2.75 2.75 1 Ald D"g‘; isl_:':::n()“" (el A 32t e gl
4275.950 . 102 Total £ ganall
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2019 ple A da glalt AL olpall Lyl 1 il 340 Claus

Brackish Water Ground Reservoirs During 2019

et | ety | e | s o
Total Capacity (MIG) Capncity(g;lr GI}eservoir :‘;:::::;:_: Group Symbol Location
15.0 75 2 Al Shuwaikh TR
7.5 7.5 1 A2 Hawally e
8.8 4.4 2 A3 Sabhan Hapa
88 4.4 2 A7 Massila ELAO |
37.0 370 1 E12 Meena Abdulla dhae plin
48.7 ;;; : E13 (1) Funaitees West (1) (1) oubsidd o2
45.0 450 1 E13 (2) Funaitees West (2) (2) Ll £
30.0 30,0 1 El4 Matlla Upper (i) gokhall
6.0 30 2 El6 Jahra £l gl
9.0 9.0 1 D20 New Jahra Sapadl ol gl
i 35.0 1 £17 Sulaibiya "l-;-.ul:dli
30.0 1 (Sector E) ( E) Akii

10.0 50 2 E18 Shagaya (Field A) ( Jia) Wiy
15.0 15.0 1 E19 Shagaya (Field B) (= Jia) LAy
370 370 1 E22 Wafra Fietd 5 Al Jia
70.0 35.0 2 E23 Um-Qudair Field FEC PN
15.0 5.0 3 Ad Sulabiya Field Aplall Jia
55.0 55.0 1 E24 New Sulabiya il gglall
55.0 55.0 1 E25 Shagaya Between AZB (<) 3 () SUiA o LEEY

537.8 - 28 Total E.paaall

{A) Reservoirs operated by Pumps,

(E) Reservoirs operated by Gravity.

. fudally chaat 0 IS (A)
el ety (Jaas 2 SIS (E)




(LA R

T

99
94
LE
(13
0t
€l
LU

&L

24

™ = v o

(DIK)
Amamduy

(70 )

ey

J3quny

v

mieanys

e

v

Higsmel

-

£V

uEygES

ovie?

rv}
nLg

eluqiEng
oy

-

13
eapqy
LITEETTY

ving iy

{£11)
(1sap)

sa3)Eun g

] 20 gl
E L

{913)
rIyBp

¥y

(813)

WV PRI

BABdNyg

(-2l Al

(61

wfly PR
eiudeyg

o

[xprafa sl

(zza)
P
BAIBAL

ha Mk

\£23)
PIRLL
aEpng
l—.—.-:

haadil

(523}
awyyv

u3azm)ag
viudoys

xﬂ._.n}
TR

(rza)

sliqeng

May

nad
Iy

(0za
eayer
MIN

Irivirs

Inaal _m

sdung £q pajesad saoasasay

Yinw eov(? Ryl

KAyaeany £q payusad () sdioatasay
i oo iR e

STT 2 (ECIOD (R Re BTy IPT0sy T oy o7 wiig? metFO v o 6101

6107 SAI0AIISAY JAEA YsD{Ieag punoas) jo Aydede)) 7p uoneso|




2019 ale Algs Ja Apdal) olal) frudn cillaaa daw
Fresh Water Pumps Capacity During 2019

Ui g s bl jaal Gl (b
M.L.G./Day dahie N Jali frili cithaa
htaa il To Zone Symbol Pump Stations
Stand-by Actual
6.33 19.00 Z (1+4)
PIN New Shuwaikh Bastat fry gl
4.00 15.80 Z(Q)
5.00 25.00 Z(1+4) P10ld |Old Shuwaikh Lapaih foy o201
3.60 6.10 Z(2) P2 Hawalli wie
2.45 9.24 Z(2) P4 Abrak Khitan Ly Gl
10.00 30.00 Z()
5.00 15.00 Z(2)
P4N New Khitan Byl olbis
2.30 4.50 Z(7)
5.00 10.00 E(13)
9.90 25.70 Z{N
7.60 7.60 Z(18) P5N New Shuaiba i) Lkl
2,38 2.38 Z(18)
433 8.67 El13 P50Id |Old Shuaiba Ll Ly
0.50 1.00 Failaka P7 Salmiya LRt
6.33 6.33 Z() P8 Massilah Lyl
1.98 5.93 Z(2) P9 Ardia Lda ja
10.00 15.00 Z(1) P10 Old |Old Doha Laysilf da, galt
1.50 3.00 Z(5)
P11 Ahmadi et
0.63 0.63 Z(5)
4.32 8.64 Jahra P18 Jahra DTEN
15.00 60.00 Z(1) ]
10.00 20.00 Mutla PION  [Sulaibikhat (New Doha) u,ail: :::ﬁl‘d '
15.00 50.00 A3 .
1.14 228 Failaka P19 Failaka LeLh
1.08 2.16 Wafra Village P13 Wafra S0
76.80 115.20 E12(1)
7.40 14.80 Al Wafra Reservior P21(1) |Az-Zour(l) (1)aa5h
9.90 9.90 Lale Al Kiran
6.36 6.36 Al Kiran City
63.49 190.46 E12(2) P21(2) |Az-Zour(2) (2)0a 30
9.88 19.77 Al Wafra Reservior
95.79 95.79 E13 (Sitel & Site2)
7.41 7.41 Al3 P12 New 1 ?;')i"“ Abdulla  lecation 4\ 5, fiag it
217 8.60 Di2
67.288 201.86 E13 (Site3) P12 New 2 |Mina Abdulla catien (1) {2) s dilae lipa
3.23 6.462 Al Qyrawan P14 West Doha A2 gall cagia
54.172 108.345 Al Sabiya P20 Sabiya Lypal)
539.26 1138.92 Tatal £ el
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Fresh & Brackish Water
Networks
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Fresh & Brackish Water Networks

The water distribution system in Kuwait comprises two networks - one for fresh
water and the other for brackish water. Each system has its own underground

reservoirs, pumping stations and elevated towers.

The brackish water is used for blending with distilled water, agricultural
landscapes, public parks and household purposes while fresh water is for human

uSse.

Fresh water produced from distillation plants or ground wells is pumped to
underground reservoirs then to distribution networks and elevated towers

located in several areas to secure public needs at peak hours.

Pumping to the distribution networks is monitored and supervised by the

“Water Control Center” in Shuwaikh.

The distribution networks consists of main pumping and distribution lines and
subsidiary networks. Diameters of subsidiary networks piping range from 80
mm to 1200 mm. In general, asbests pipes were used except at low and

Industrial areas.

Lately the Ministry started installing ductile pipes for fresh and brackish water

networks for new projects in case of replacement both new works from ductile

pipes.



Most of the main networks are ductile cement pipes, the rest are asbestos or
steel coated within or without. By the end of 2019 the total length of the entire
network was about 18086 km mostly ductile. pipes.

The length of each fresh and brackish water connection is between 5 - 10
meters. The diameters are 3/4 inches for private dwelling and 1 inch to 2 inches

for commercial and industrial establishments.

By the end of 2019, number of house connections to all private, commercial and
industrial buildings is about 185151 connections for fresh water and about
76488 connections for brackish water, taking into consideration that fresh water
is connected with only one meter for each commercial building regardless of the

number of flats it comprises.

In areas where piped water is not yet available, people can obtain their water
from water filling stations located in all different areas of Kuwait. There is no
reliable figure for the number of houses or flats or chalets which get their water
by this way. Moreover, it is noticed that the distribution rate of these station is

in the range of 10-12 % of the general consumption.

The number of consumers who are getting their water from water truck filling
stations is generally reducing because of the construction of new distribution

pipelines in the new developed areas which previously lacked this service.



Ahed) olpall dlall culSedl Jighal | ohas
2019 - 1999 (a 85l DA
Development of Fresh Water Distribution
Pipelines During 1999 - 2019

aalgjil&: Aol gLty J ghali FE
Percentage of Annual Length in Kilometre Year
Increase
- 6817 1999
3.4 7048 2000
1.4 7148 2001
1.7 7266 2002
1.5 7376 2003
4.1 7677 2004
5.1 8072 2005
2.8 8297 2006
2.5 8508 2007
35 8802 2008
1.6 8941 2009
1.0 9031 2010
1.8 9197 2011
0.4 9230 2012
2.0 9410 2013
1.5 9548 2014
0.7 9611 2015
0.5 9661 2016
0.6 9721 2017
1.2 9834 2018
0.8 9912 2019

Agdalt plaall Auital) SN ) gha
Fresh Water Pipe Lines
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da glalt A48 ploall Avilalt cilSalll Jighal ) oo
2019 - 1999 (s 85l A
Development of Brackish Water Distribution
Pipelines During 1999- 2019

A i) Bty 30 Ay gLl el Sia gy J gkl —
Percentage of Annual Length in Kilometre Year
Increase

) 5979 1999
2.0 6097 2000
1.6 6196 2o0
1.7 6299 2002
1.5 6393 2003
1.9 6516 2004
6.6 6947 2005
1.8 7075 2006
23 7241 1Ly
1.7 7365 2008
2.5 7548 2009
1.0 7625 2010
1.5 7742 20l
0.4 7776 2012
26 7976 2013
11 8066 2014
0.2 8083 2015
0.4 8118 IS
0.2 8131 2017
0.4 8163 2018
0.1 8174 2019

da sl AL08 Liall Aulall clSudl) ) ghil
s+ sis  Length of Brackish Water Pipelines
KM

8300

8100

7900
7700
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plATal) sleall CilSudi g Ay yl slealt Jo ghad ) okl

2019 pls I3 (Ashll iall

Lengths of Water Main Lines and

Networks (In Metres) Executed During 2019

Jatisa canil
£ gaaall Ductile Pipes pa / i gai¥) yhad
Total 4 glalf AL,18 olpal) dglall olyalt Pipe Dia (mm)
Brackish Water Fresh Water
1288 88.00 1200 100
42.9 - 42.9 150
321 186.00 135 200
1059.5 83.30 976.2 250
1422.3 798.00 624.3 300
29690.55 3391.62 26298.93 400
15.8 - 15.8 500
7200 1754.00 5446 600
4600.73 439.00 4161.73 800
4387 2474.00 1913 1000
35881.19 - 35881.19 1200
839.07 - 839.07 1600
165 - 165.00 2000
86913.04 9213.920 77699.12 Total §saxall




2019 ale A olpall aall Cihyaaill g el Y
New Connections and Installation of
Water Lines During 2019

5ol Clysal  gana (S2adly) olpall Bayan LS 5} Jaua g5
(23 New Water Connections (In Numbers) ]
il IENTITRTR R o
Numbers) Brackish Water Fresh Water

428 10 418 January Sl
307 8 299 February Kb
346 13 333 March el
333 0 333 April dat
213 11 202 May Sl
223 2 221 June 355
31 3 28 July e
157 3 154 August b |
122 2 120 September SHC
147 2 145 October S5
62 2 60 November b g
62 4 58 December g

2431 60 2371 Total § saxall

2019 ale JHA olpall fayaali cifayyaall g bl Y
New Connections and Installation of Water Lines During 2019

50
0

& . a
4 " . " a $ & & ™ " ~ ™~
- - v ag >

Jan. Feb. Mar. Apr. May Jun. July Aug, Sept. Oct. Nov.
=+~ Brackish Water 4= slal AL3 sl -8~ Fresh Water 3l olmal)




2019 ale DA sluall cilSud capli (o chisa il Ay il &) g g clLdlil) dac
Total Number of Monthly Water Pipe Breakage

Occurred During 2019
Cause of Pipe Breakage Sl gl i g g3
Llald) slgall dn glad) AL,08 olialf
sl Fresh Water Brackish Water
Month Asbestos Cuutii Ductile JAasall Ashestos Cuwpa) Ductile Jpasah
b | Mambod | fenb | asbod | [ gk e | el | ek e
*Natural |**Accidental] *Natural |**Accidental| *Nateral [**Accidental| *Natural {**Accidental
January S 37 0 75 8 1 0 4 5
February i 21 0 74 6 0 0 2 4
March oals 32 1 74 11 4 0 3 6
April dad 21 0 44 5 1 0 4 4
May sl 18 0 35 6 0 0 3 I
June g 16 1 42 3 1 0 1 1
July s 13 1 59 3 2 0 1 1
August  oabuél 19 1 43 2 1 0 2 2
September sl 21 0 33 1 3 0 3 2
October sl 23 1 43 5 2 0 3 0
November _dy 10 0 38 3 1 0 2 0
December s 9 0 27 1 1 0 1 0
Total gsaxall| 240 = 587 54 17 0 29 26
*Natural: Due to decay, corrosion, end of life time. S al it plgni o JSB5 e @il 1 ek *

**Accidental: Due to excavation or construction work not - .
: . . iie ¥ Shday Jush o L, Abaa o gl ek E *
related to pipe network or seil depression.  duiall Sl byl




2019 ole A Lgadlal a3 Al slaall cilhals )i b cldlil) sae
Number of Connections Repaired During 2019

Lgalual a3 31 bl Y1 s
Number of Connections Repaired
Month o v KT groAl
Brackish Water Fresh Water
January 101 1857 BE
February 108 2222 sl
March 102 1780 aba
April 101 1971 Jusl
May 68 1144 s
June 72 1178 35 9=
July 71 1260 S 92
August 61 941 Cadanait |
September 81 956 S
October 112 1097 sl
November 75 856 byl
December 42 622 e
Total 994 15884 £ sanall

Lgadlaa) o3 (2l LA s
No.Of Connection Repaired

e . O P

Jan, Feb. Mar., Apr. May Jun. July Aug. Sept. Oct. Nov. Dec.
=0=Brackish Water 4aslalt {48 sluall =@=Fresh Water A-iadi st |
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da plall 4 118 sL_salf g ddnl) sloall (Algineall) £ aall
e e =i e e

doabs e doealldasd o Ledhs Al o ggaall e 5 G 81l Leath guad A AN o Ly
(A shol) A8 oLyl 3l sl Al ) IS5 il gl N 3y 41 iy 50 ALY

&5 ¢ g5kl el slla ke 648 (sa u S (B Akl olpall D gid &1 1957 ole i
e (8 skl Ol O 5ale 23443 (N5 1970 ple (B 55l sl o slla O sale 6638
o AW paisdl 5815 ¢ 1989 ale b 5 bl el G sila Oy 5ale 47605 N Jiays <1980
o SR ey iy o jall g 5al s 1991 ple Al a5 skl el sl () s3le 30814

2019 ple A 5 sbl el Ol O sle 160664

Ly <1989 ple (iay 1957 ale die juS Sy L5 YU Al olsall 3l elMgionl Jana fay
Mo Ao plall ALE olall 558 allin () b ol it Loy A1 jall 50 558 DA jaissl
rgial 1 1957 plo (B Al a5 by s 1991 dle sl g Alay sy 1990 pelae]
oo gkl el Olls Oabe 11326 () deags sosbld Oslla O sale 527 da slall ALE oLl
3298 Y Laidll Lain 1989 alall & (5 skl yuaf (sla ¢ sibe 21360 (Y g 5 1980 alalt
ple o goshloml Odlls Oale 14987 (M i) &5 1991 ple (B sushlued Ol Osila
e 1994 alall (85 ¢ 1993 ale A 5kl Odlls osle 20804 N sy 1992
ple (b paiddl diSly o5 ) shal juad Ol Ol 23617 (Y dmy Cun aa ol ) NELY!
Anslell ALB olsall a5yl Jawi jusd sy lldg 55kl udd ells Gade 20135 Y 1995
(So3bl sl Ol 05le 13920 N 2019 ple Jaay S5 (D aall

A Gl g eall s 52 b e Ll olad (e pgilala o oDl pany duany
3o iy 3y e Al 13l A sl clataall At gy obsall o555 CASLE B (o Lele Jomny
o e (185151) sbadl 555488 3k oo Agial) olsall e g shoany (i e Senll
A3l n A plalt ALl oLt e O sliany 20 oD aell 220 b s 6 2019 ple Ayl

2019 ple dlgs 8 Slac (76488)



Fresh & Brackish Water Consumers

Where as the main objective behind the Ministry’s efforts are to provide the
consumer with adequate and efficient electric supply together with fresh and
brackish water. Hereunder is a resume on the growth and development of water

consumption and number of consumers from the very beginning:

In 1957, fresh water consumption in Kuwait totaled 648 MIG, it went up to
6638 MIG in 1970 and it reached 23443 MIG in 1980. In 1989, it reached
47605 MIG but decreased to 30814 MIG by the end of 1991 due to Iraqi
invasion. The consumption of fresh water reaches 160664 MIG in 2019.

The average per capita consumption of fresh water is increasing significantly
from the year 1957 till the year 1989 but decreased during Iraqi invasion period.
Also for the same reason there was no distribution of brackish water from
August 1990 till the beginning of July 1991, then it started again. In 1957,
brackish water consumption totaled 527 MIG and in 1980 it reached 11326
MIG then in 1989 it went up to 21360 MIG but decreased to 3298 MIG in 1991
and went up again to 14987 MIG in 1992 and 20804 MIG in 1993. In 1994, the
highest consumption figure was recorded as 23617 MIG but in 1995 the
consumption was decreased to 20135 because of change in supply system. But

the gross consumption reaches 13920 MIG by the end of 2019.

Some consumers secure their fresh water needs from filling stations while
others from the water distribution networks through special meters. The number
of fresh water consumers connected to the water networks totaled 185151 and

brackish water consumers through the networks were 76488 by the end of 2019.



CASLEN b o Audelf olpall M aall s3 gk
2019 - 1995 (e 3 Gil DA
Development of Fresh Water Customers
(Through Networks) During 1995- 2019

Sy m:“m it $3eaa] B gaga HW

Percentage of Annual Total Customers Year
Increase / Decrease

89585 1995

29 92164 1996

23 94488 1997

3.0 97309 1998

2.0 9929§ 1999

12.4 111581 2000

-0.7 110854 2001

0.9 111506 2002

7.7 120571 2003

3.7 125075 2004

4.0 130025 2005

8.3 140824 2006

6.2 149551 2007

1.2 151291 2008

1.2 153115 2009

34 158354 2010

-2.8 153978 2011

1.8 156820 2012

2.1 160168 2013

1.5 162530 2014

1.3 164695 2015

-1.0 163070 2016

8.6 177118 2017

25 181494 2013

2.0 185151 2019

Ahmlf olaadl g3
Fresh Water Customers

FrLi]
Numbers

188000 -
178600 -
168000 -

158000 -

148000




000071
0000€T
0000P1
0000S1
000091
0000L1
000081
000061

Jaqunp
A=

SIUI0ISN)) JJBAA YSII] Jo yuawdoppadq

CEC ST RS e pery



_Naorﬁ [ e ¢
) 6IL'LST | ¥I0'T ETHpI LEL 68S°1 b10°8 S09 ISI‘S81
e 3
QEN-TV HEIEqRIN ] :
i S8I°1T 1L1 ZeL p8T 66 859 ¢ TTI'ET
R I
eAluesle ¢ ‘ . .
. 9€7°97 LET b80‘E oF ! L6S‘L 92 1€
I ity
vayer ) .
. 95LLT 911 9€7 €61 IS1 SE6 59 ISH'67
Iag BT
Ipewiyy . ‘ e ¢ ‘
A €ST6T SZ0‘1 I1h0°€ bhI 061 pE0‘T 60S 961SE
180ay
emey . . ‘ :
L5 0£7°92 077 0pP'9 ¢ AL 9LT‘T 0 L8S‘PE
jende) ‘ ‘ ‘
601°LT 6€2 068 €L SIS bTS‘T z 7SEIE
Iy
JduapIsay EFTEIER |
S10UIIA0K) . Y0 ik [erysnpuj | juwouniaaon | ensswwo) | prammaudy (€10
e 52 o0 AT S P [ — —_ 508 Ty (&

610C-CI-1I€ U] SIowo)sn)) JI)BAA Ysatyg Jo Jaquiny

{=IE IPCs Re ey 6 1€-21-610C




CAGEN (&b o0 4o sladl ALE sluall o3 axll ase ) ghs
2019 - 1995 (e 5 500 DA
Development of Brackish Water Customers
(Through Networks) During 1995 - 2019

A 5.,::;‘11:_,4..51 ha polmandl £ gana W
P:rccntagc of Anawal Total Customers Year
ncrease / Decrease

o 62142 1995

1.0 62777 19%6

0.4 63047 1997

0.5 63380 1998

0.2 63489 1999

6.6 67657 2000

1.2 68448 2001

0.3 68674 2002

2.6 70466 2003

0.1 70565 2004

3.6 73121 2005

9.7 80218 2006

0.4 80563 2007

0.2 80691 2008

0.0 30672 2009

0.0 80665 2010

-2.1 78960 2011

-0.3 78702 2012

0.7 79217 2013

-1.2 78256 2014

0.4 78547 2015

0.1 78635 2016

-1.8 77257 2017

-0.3 77046 2018
-0.7 76488 2019

*After removel of non-operating connections, (he number EFILUTILC LI T
of Consumers reduced. Alle Al i gall da G

As gladl ALY alpall g3 ar
Brackish Water Customers

e
En=]
SE
T3

4
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2019 - 1999 < giudt JMA Adadh olrall gre 1 ol
Fresh Water Sales Revenue During 1999 - 2019

Ohealil) gh 5ol 500 &g piatt A s il (S Sl cibdl ¥ Sl gl

Percentage of Annual Sales Revenues Years
Increase / Decrease (INKD)

N 18415595 1999

29.5 23850427 2000

-29.5 16803341 2001

333 25766985 2002

-14.1 22138175 2003

7.1 23717721 2004

3.5 24556789 2005

-5.2 23284093 20006

325 30846182 2007

3.8 32010707 2008

18.7 38001969 2009

12.9 42889419 2010

3.0 44192245 2011

23.8 54729158 2012

10.0 60174741 2013

38.5 8334347¢ 2014

-11.3 73923634 2015

904 80835751 2016

1.7 82175062 2017

34.2 110295891 2018

-9.2 100162021 2019

24&d1n+d1¢§*.MJg
Fresh Water Sales Revenue

110 100

3g
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Gross & Net Production of Distilled Water During 2019
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Definitions

1. Nominal Pumping Capacity:
The ability of the pump (pumps) to discharge water if it was operated at best
efficiency on the pump characteristic curve or it is the designed discharge rate
for the pump. It is measured by cubic meter per hour (M? / hr.) or Million

gallons per day (MGPD).

2. Actual Pumping Capacity:
The discharge rate produced by the pump (pumps) under operational conditions
and actual operational pressure. It could be higher or lower than the designed
discharge rate and it is measured by cubic meter per hour or million gallons per

day.

3. Available Pumping Capacity:

The discharge rate which can be produced by the pumps that are ready for
operation (all pumps except those out of order, under maintenance or isolated
for other reasons and can not be operated) under actual operational conditions.

It is measured by cubic meter per hour or million gallons per day.

4. Nominal (Theoretical) Storage Capacity:
The capacity of the reservoir to the over - flow level according to the design of

the reservoir. It is measured by cubic meter or million gallons.

5. Operational Storage Capacity:
The capacity of water can be stored considering operating limitation and over
flow level of the reservoir. The following are some of the points to be

considered during operation:



a) The balance with a group of aerial reservoirs.

b) The accuracy of measuring and misreading the records.

¢) The time taken to close valves, pumps or distillation units which feed the
TESErvoirs.

d) The ability to discharge water in emergency cases without causing any over

flow in the area.

6. Available Storage Capacity:
The operational storage capacity for the available reservoirs (All reservoirs
except reservoirs or compartments under maintenance, inspection or studies or

isolated for some other reasons). It is measured by cubic meters or million

gallons.
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