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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

buiiding, 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 ML.1.G capacity each, and annexed works at Mutla High (Stage-Ii)

There is still work in progress to the construction and maintenance of 5 Nos.
R.C. ground reserveirs for fresh water, 55 M.1.G capacity each, to reserve and
supply the Developing Cities, Mutla and Surrounding Cities.
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Reverse Osmosis Water Treatment System
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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 pepulation that scant source became ne longer sufficient
to cater for the growing demand. So at the turn of the [ast 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 incumred substantial saving in operation and

maintenance costs.

Thus Kuwait took the lead in up-grading the specifications and ordering
bigger units. A (1 x | MIG) unit plant was erected in early sixties, then a (1 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 instailed capacity of distillation plants
decrecased 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, Sabiva 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 Paily 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

QOver 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.
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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 paraliel
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 1903, 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 galfons / 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

mainienance.

During the victous 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 distilier 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.

Dwue 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 3¢ 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.

aiso 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 Qsmosis (RO)
process was added thus the total plant installed capacity reached to 140.4
MIGPD IN 20i18.

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 frem 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 [Gfyear in
1959 to 22695 1G / year in 1989 and 33637 IG / year in 2019,
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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.

19



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 Internatienal 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. Alse, 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 I[raq. 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 Iragi 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 reserveirs 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 ¥4) 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.



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 erecled at

water towers and Army camps.

Fifth: Erection of tanker filling equipment at Aleqgilla water filling

station:
Erection of tanker filling equipment at Aleqgilla 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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Chemical Works (Drinking Water Quality Control)
e T ey gl e R B

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, Shigava, 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 ( I 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 chiorine in
High Mutla, West Funaitees (I} & (II), 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.... eftc. 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 elemenis 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

Bam:gcal 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 93 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 Complnins 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 1o 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
follewing 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-Zeur distribution complex.

3- Coniracts 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
Chilorite, 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 wunit in Mutla high water distribution complex,the project

expected to start operating in the first quarter of 2020.
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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 Ai-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-Zowr & 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 svitable 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 waining 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
e e e )
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 weli, 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 depariments:

¢ 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 special 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 alse undertake regular and periodical desalination plant inspection
and making environmental and economic studies for proposed projects through

its different sections.

o 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.

¢ 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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o 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

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 ievel 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 wells for the benefit of public
authorities such as the Ministry of Defense, Public Authority for Agriculture
Affairs and Fish Resources, and the minisiry 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 elecirical 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 wells to

prevent the hydrogen suifide 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
osSmosis units on these welis.

- 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.
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rda gladl ALE 5 Azdati A padl olpadt ) slia ity Jga oLy Laih
Hereunder is a table showing ground Fresh & Brackish Water

Fields:

Ca gl A Akl Ad gl olpall ZIIGY (il gt Jha -1
1- Rawadatain Field for Fresh Underground Water Production in

Kuwait

Aa sl 4 cusdls @ galef palioy) Jiath Akl

. j I I
Ogalalife s o sl Sl 3 Jiad

Salinity Fields’ Productive Capacity No. of Field

Rate/Million (MIG/D} Wells
600 - 1000 1-2 14 (o gl Jia
Rawdatain Field
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2- Underground Brackish Water Fields of Kuwait

550 (3 A Lt} A48 d g ol Jgha -2

22 alall o A JRadl ARk 2
Az gladi Al asall £ sl cugale Sl aae
Gaglall /25 Jiat
Salinity Rate | Field’s Produive No. of Field
Part / Million | Capacity MG/PD Wells
Shagaya Fields
3250 7 13 (&) (h
3000 8 16 {B) (=)
2800 18 32 {©) ()
2800 12 24 m 0
4200 15 30 (E) {=4)
Approx. Approx. -
2.
bl i £ f
4000-5000 15 105 Sulaibya Field z %:
=t
rth ol i £
3700-4100 40 67 Um-Qudair Field
§ g oit Jiau
4500-5500 5 2 Wafra Field
ol phY Jia
4000-4500 30 83 Al-Atraff Ficld
284 g Sl () dia
3500-4000 10 19 Field North West of Um-
Qudair =y
= 1)
) g
4000-4500 is 32 (8 gl B8 Lol oS Jia gt
Field Khabd (North East Um il
Qudair 'r"é' ?
4500-5500 25 85 _ 5
LAY G Jlad Jia

Field North West of Shagaya

SApLaY) AUS pa wp3y Lay a0 sl ) Y Ciog sl (380 g Jlaa (o Ak 51 Jg0) iy 0

-

Aglydiaaal]

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

to step up production capacity compatible with fufure needs.
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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.

Moulti Stage Flash evaporation method distiller
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s olbpall el cillass B Jlad) 4 gl o 3y L Ladd
Hereunder is a brief summary of the present situation
in various Water Distillation Plants:

Fad ol dasg * 1
Lia gy 5 a5hi ) Gigila C1sala 49 Aulladl 4. ol 5 jadl

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

T | ool foa i of) Eilav g S 3 ikl £ gaga
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 & MIG
D-2 29.4.82 1 Unit x 6.5 MIGPD 6.5 MIG
RO 4.7.2011 Reverse Qsmosis Plant 30 MIG
**Million Tmperial Gallons Per Day. - ol g bl el Ciglt (radle 4

O Ol 6 555 (D1,D2,D3) Shaay S e dsaddl sda B el phii o S5
L (63853 g Lo g3 o5 0yl el sl (b 18 (dlanlyy ¢ and gl bl fyn gy 5 5 gLt yueb
soloall )l yaat dallaa pllss ddasall wda (3 gy (D125 Cl25 B12) S Ciall e
sl paad e (1 gala 6.5 5 plaiall 3408 Canpeal Cuny il jlaall Al el 3l ) 5 28
D33k 19 Puadl maad 5 gl piad Gfila Gdo 6 (N DI 6 pkitall 5,8 a8y | Ly
2330 05 skl el O sl

wnSall il Jaed 2011/7/4 2 )% gl Adana 3 jadl slus Adal Sam g diliia] o5 6
23l B s shal el e ) gle 30 a8 Aflan] drsy g ¢

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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distilier 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.

;‘.,.WA.I'IM'I fa g*
Ml#ﬁﬁy&ﬂhﬁamhﬂi}hgi}ﬁﬂi&‘h;&q

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

Control Center,
Aalladdl gl Abasa * 2
Leasy (50900 0] gl C1gala 45 A8 palt 5 il

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

FTPR Sl fy Silis ol Sibren y s 5 43kl B paga

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 IS MIG
D3 11.10.2011 1 Uni¢ x 15 MIGPD 15 MIG

{1 AP SRR PSR w PR DREN 1 JUAPIE [ PR TR (R & JCR RN, L I

- The units have been taking over from the contractor and it is in service by the
second quarter of 2012,
selal) dbaal) s g%
e L e EBLICNY B Pggei = LA R PP
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*Present Status:
- All the distillers are available and in operation as per request by the Water

Control Center.
dpgial) Aun bl ddoas * |3
L gy gosbl el Gt Crgale 30 48 all 5 adl

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

dlaa | SRl Foy 45 Gilas b s 5 dlac i 5kl f g

Station | Date of Commissioning | Number & Size of Units | Total Capacity
A-1 L1171 1 Uit x 5 MIGPD 5 MIG
A-2 1.1,72 1 Unit x 5§ MIGPD 5 MIG
A-3 14.2.72 1 Unit x 5§ MIGPD 5 MIG
A-4 29.3.72 1 Unit x 5 MIGPD 3 MIG
A-5 26.6.75 1 Unitx 5 MIGPD 5 MIG
A6 15.5.75 1 Unit x 5 MIGPD 5 MIG

Aoy Las g osb st Ot Cipide (5) L S Amas bl Qi y (6) (e Adanall (ST -
o g 5 sk s Osla G gale 30 Adlas)

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

;#‘M’I &&J*
_nl:ullMﬁj&%%hﬂi}b}iﬁﬁﬁi&]h}@q-
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* Present Status:

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

Control Center.
A pa)) A gal) ddasa * .4
Loa g g obal el Cola Cugala 42 43S palt 3 il

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

HIPI] Sl &y )G S ol SAraey s 33N F gana
Station | Date of Commissioning | Number & Size of Units | Total Capacity
A-1 14.6.78 1 Unit x 6 MIGPD & 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
A4 13.2.79 I 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

Teway Lass sl el e Osle (6) Lt S A kil Glaay (7) On Aeondlh S35 -
Ao 555l paal 0 glla ¢ aike 42 Ellan)
-It consists of 7 distillers x 6 MIGPD with a total installed water production
capacity of 42 MIGPD.

:‘l,.lla.ﬂ;&n.nﬂ pay *
olgall pSad 5€ ya Sl cans il 3 580 95 8550 jalaill Chan g asax -

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

Control Center.
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A At da gall Adass * 5
L g (50950 ] QI Cisale 170.4 48l 3,080

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

alaa SRS g il dan gl il g 3135 | B3 & gane
Station | Date of Commissioning | Number & Size of Units | Total Capacity
D1 A 27.10.83 1 Unit x 6 MIGPD 6 MIG
DI B 15.11.83 1 Unit x 6 MIGPD 6 MIG
D4 B 17.11.83 1 Unit x 7.2 MIGPD 7.2 MIG
 D4A 25.3.84 { Unit x 7.2 MIGPD 72 MIG
D3 B 21.5.84 1 Unit x 7.2 MIGPD 72 MIG
D2A 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
DA 10.8.84 1 Unit x 7.2 MIGPD 7.2 MIG
D5 B 31.8.84 1 Unit x 7.2 MIGPD 7.2 MIG
DR 28.9.84 1 Unit x 6 MIGPD 6 MIG
DSa 19.10.84 1 Unit x 7.2 MIGPD 7.2 MIG
DS B 15.12.84 1 Unit x 7.2 MIGPD 72 MIG
D8 A 18.1.85 1 Unit x 7.2 MIGPD 72 MIG
D7B 2385 1 Unit x 7.2 MIGPD 72 MIG
D7 A 25.3.85 1 Unit x 7.2 MIGPD 72 MIG
RO 7.7.2019 Reverse Osmaosis Plant 60 MIG

Lag goslined csle ople 110.4 4lan] Anay ikl 3aay (16) oo Aaadt 55 -
(B aa 12 S0 Al adly ot phie 4 14V Ala )
- It consists of 16 distillers with a total installed water production capacity of
- 110.4 MIGPD.
Stage I 4distillers , Stage II 12 distillers



ol Jand 2019/7/7 g% A Al Aa i dlasa 3 all sl Agdadl Sas g dila W5 .
233 A s s el O slla g 60 W 8 Allas) Amany g 5 el
- New Sea Water Desalination (Reverse Osimosis) Plant at Doha West Station
commissioned on 7/7/2019 having capacity of 60 MIGPD.

) Anaall ada g+

O Osde (24) Afan] drwy B ig0a Al jall 26 Chany asen r Y] Aol Sfsay -
(O Oale 6 X Shiay 4 ) (5 plad

s il B g (12) Shae) 25 Cya 58 gie A gl 03b Cilia g agen 1Al Ao jal) cilang -
Soxklnal G la 0 gle (86.4) Planlis g slad pudl G 5 pile (7.2) s Al 50 o
Al

Aflan) desury ¢ pocSall redaliilly Jaad sl olie daladl Baa y Ailcal o5 2y (ASE Ada palh Chiny -
238 A sl sl slla e 60 W8 6

* Present Status:;

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

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

- Stage ITI: New Sea Water Desalination (Reverse Osmosis) Plant Added
having capacity of 60 MIGPD,
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_ A glpdl g3l Aaa % -6
Lags 5 sl ol Gaala 140.4 45 padi 5,40

6 - *Az-Zour South Dist. Plants

Installed Capacity 140.4 MiIG / Day

Adusly JRADD F Cilaa ol wlasu g das | 5 il £ gana
Station | Date of Commissionin Number & Size of Units | Total Capacity
D4 42.88 1 Unit x 7.2 MIGPD 7.2 MIG
D3 30.3.88 1 Unit x 7.2 MIGPD 72 MIG
D2 | 8.5.88 1 Unit x 7.2 MIGPD 72 MIG
DI 8.3.88 1 Unit x 7.2 MIGPD 72 MIG
D8 1.10.88 1 Unit x 7.2 MIGPD 72 MIG
D7 18.11.88 I Unit x 7.2 MIGPD 72 MIG
D6 10.1.89 I 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 72 MIG
DIl 25.5.98 1 Unit x 7.2 MIGPD 12 MIG
D10 15.7.98  Unit x 7.2 MIGPD 7.2 MIG
Do 12.8.98 1 Unit x 7.2 MIGPD 7.2 MIG
D16 10.8.2001 1 Unit x 6 MIGPD 6 MIG
D1s 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 MIG
RO 05.4.2014 Reverse Osmosis Plant 35 MIG

bag guskomd Ol Osle 110.4 Ghen Truy kil 52ay (16) (e daaall ST -

s yall g il plalia 4 238 (p (75855 A A jall 5 ¢ il ploa § 230 o (3555 S gV Als alf)
(S lale 4 330 (g 0 9S5 TREH

- It consists of 16 distillers with a total installed water production capacity of
110.4 MIGPD. (8 distillers were in the stage 1 and 4 in the stage II and the

remaining 4 in the stage III.
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geaslidiy Jand 2014/4/5 fa b Ansiall Hy 3 ddaas (A el ole Aidatl Saa g i) o5 -
28 A g bl et O gl () ale 30 La 5 Aland Aay g ¢ Sl
- New Sea Water Desalination (Reverse Osmosis) Plant at Az-Zour South

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

1) ddaaal) audn g
(7.2) Aa—uny 40all 5 ) o8 o 33 e (Joad Al Ciban g waaen 5 35101 Ao sl iban -
o5yl sl O ila ) el
IS Lae 2 (g5l e} sl O3l (6) At s (4) 230 Rilcef 5 00 Ayl by -
chaall 3 jala Dlaa W asen g dllall s )l padt o Lbiandls (7.2) (ol Lite S Ans iy S 820
bl G plall DY e Ca

Lila ks 52840y (D13,D14,D15,D16) Shas g (4) 320 Aikal 25 ;AN dls, jall bang .
T ¢ 5ol el Do & 3le (24) (Raaly Ban B ian g (55l el o ke (6)
25 Laa g gyl el Gl (5 30le 140.4 Ahaadly 5ol Claa y apan has ¢ yanna manm)

gl el 33, 4

*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 II1: 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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duall Ao ¥ .7
Lia g (g aobal el Cadlas gl 100 LS st 3 a0

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

Adaa i o lith et Cilin, ¢l Cileas ¢ 316 B4l F paze
Station | Date of Commissioning | Number & Size of Units | Total Capacity
D5 11.8.2006 1 Unit x 12.5 MIGPD 12.5 MIG
Y 1.10.2006 1 Unit x 12.5 MIGPD 125 MIG
D-'? 29.10.2004 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 192007 1 Unit x 12.5 MIGPD 12.5 MIG
Di 25.10.2007 1 Unit x 12.5 MIGPD 12.5 MIG

Lo g Lia gt o5 sl paal Ogla Ol (12.5) Lt S Anas el Clany (8) (ye Anaalk (S5 -

i jlaie 4 e Ga G5 I Al | Lep skl Olle Osde 100 Gles)
(S ylala 4 3ae (e oS5 A A 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.

sgiad) Adaaall ada g

$o3kl el Ol (s gihe (12.5) Aoy Alall 30 alh il o o Land Al Colas gl e -
Lo g cs sl e 0y plla ¢ aile 100 llan) Ay

aaald (St 38 0 it s R02il 5 Jala y 5 jiste bl iy msee -

*Present Status:
- All § distillers are available for High Temperature (HTO) with 12.5 MIGPD
capacity each totaling 100 MIGPD.
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- All the distillers are available and in operation as per request by the Water

Control Center.

Liladl) j o3t daaa* -8
Lz goshl sl (ol Cigale 107 48 galt 5 0kl

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

dlaal) Jadal dey ian ) Eilaee s Sac bddl) F sana
Station | Date of Commissioning | Number & Size of Units | Total Capacity
MED 21 27.9.2016 I Unit x 10.7 MIGPD (0.7 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
MED24 | 2792016 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 20.9.2016 1 Unit x 10.7 MIGPD 10.7 MIG
'MED 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 27.92016 1 Unit x 10.7 MIGPD 10.7 MIG

g 5 sbl sl 0gla (gile (10,7) Yoo JS Aauw _plal ibing (10) (30 Adaadll (855 -
Loz s o9kl sst sl ) e 107 Alles) Ay
- It consists of 10 distillers with 10.7 each totaling 107 MIGPD.
sgtadh Abaaal) aua g*
$osklnad Gl e (10.7) Aams A0all 34l Do 3 Ao Jand 2l Cilaa g agan -
Ko (g s sbed a0 gl (ke 107 dflan mnss
wlaal o823 S 5a Dl s 802208 Jala 5 3 b gle jubafil am g asea -
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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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(poa A s agb el Qola Cypaba) alil) illanad 448 Hall 54080 s ghad
2019 - 1960 a5 kN A

Development of Distillation Plants' Installed Capacity

(MIGPD) During 1960 - 2019

LTS TV0 FRQIOETI ERE TN Bl Bl BT o
uaaul [ OURN PRI REFYIN Bl B pelll ISR e
Az-Zour Doha Doha Shuaiba | Shosiba Shuwaikh
Total South Wes:t East South North Station Period
Station Station Station Station Seation
6 - - - - - & 1960
& 5 - - - - 6 1961
6 - . - - - 6 1962
6 - - - - - 6 1963
6 - - - - - i 1964
9 - - - - 1 8 1965
I - - - - 3 8 1966
9 - - - 3 6 1967
23 - - - 9 14 1968
23 - - - - 9 14 1969
27 - - = - o 123 1970
37 - - - 5 14 18 1971
52 - - - 20 14 I8 1972
52 - - - 20 14 18 1973
52 - - - 20 14 8 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 L& 1979
100 - - 42 30 (4 14 1980
100 - - 42 30 14 14 1981
118 - - 42 30 14 K 1982
136 - 13 42 30 14 32 1933
197 - 78 43 30 14 32 1984
215 - 06 43 30 14 32 1985
215 - 26 43 30 14 32 1986
221 6 9% 43 30 14 32 1987
254 48 96 43 30 28 1988
254 43 9 43 30 9 28 1989
Contd. ...
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(239 (A 5.abl ol sl Ggale) lelil Chhaa 48 sud) 8 pail) ) glat

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

B Il RS I egll Bl Bl B il ool [PV
| i s snon| ST [ Do st | Dt (St S S| St g
152 - - 48 96 43 10 9 26 L9
216 - - 48 L] 42 jo - . 198]
216 - . 48 96 42 30 - - 1992
216 - - 48 D6 a2 30 - - 1993
234 - 48 95 42 0 - 18 1994
23 - . 48 %% 42 0 o 13 1995
234 - - 48 b 42 Jo - 18 1936
134 - . 43 25 42 3o - 18 1997
282 . . ] W) 1ig4 42 30 - 18 1998
2832 - - 23 1104 42 k1] - 18 1999
186.8 - do.4 110.4 42 k11 - 18 2000
356 . - sz 1104 42 o - 18 1001
315.6 - - 115.2 1104 42 30 - 13 pi 17
3135 - - 115.2 110.4 42 26.4 - 12.5 2003
Mas - - 113.2 1104 12 26.4 - 19.5 2004
i - - L1352 1104 92 30 5 19.5 245
3680 - 50 1152 110.4 42 32 - [9.5 2006
419,1 . 106 115.2 ngd dZ 32 - 19.5 2007
423.1 - Lo 152 110.4 42 36 . 19,5 i L]
423.1 - LD 115.2 110.4 42 36 - 19.5 2005
423.1 - 100 1152 o4 42 36 . 1.5 2010
494.1 - 100 1152 110.4 42 k1 45 30*+19.5 Wil
198.1 - 100 115.2 134 42 Jo 45 J0*+19.5 2012
498.F - HOG 1152 L4 42 s 15 " +]19.5 813
528.1 - 100 A0+1152 110.4 42 36 43 30*+19.5 2014
525.1 - 100 Jo*+1152 o4 42 K] 45 30195 2015
624.3 17 100 A0*+1 004 110.4 42 30 435 10*+19.5 2006
513.8 107 1 pr+11404 1104 42 30 45 300 +19 1] )
6238 107 (L) 30*+1 104 VEQLd 42 k1)) 45 J+19 018
£33.8 107 100 J0*+1140.4 | 60*+110.4 42 30 45 J0*+19 2019
*Reverse Osmaosis Plant. v et el Lot gl sbys Agal fian y ®
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2019 - 1999 Ja 550 DA (1,7.0) Folahal sbgall 3, Jlaatd ] m
Gross Production of Distilled Water (M1G) During 1999 - 2019
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Station Suntian (ROY Sintem Sentban Seation
THT¥T . - - 25124 - J0T0R 12506 Fi5S - - 2004 1990
2455 - e - 2140 - 31349 12736 TR0 - - 3841 200
845 - - . il Es ] - 31692 12653 o - - ki 2001
0668 - - . J52E5 . 31938 [2086 045 - - 2583 2802
34785 - - - 36501 - 11364 13725 7 - - 1806 003
¥rdes - B - & - 34004 14168 BOTS - - 4281 2004
103237 - - - 397 - 36205 14250 To50 - - 56335 2005
1055 - 2177 - 30322 - i 13652 6T15 - - 2894 2{4H5
111659 - 15167 - 36154 - 35531 12535 6857 - - 10 2007
120634 - 24746 - 35082 - 34905 11395 S090 . - Layli] 2808
125471 - 25613 - Jé244 - 35925 11756 100 - - 5441 2009
130270 - po Al . 3760k - 35407 12105 ]| - - 5853 2000
135960 - 30872 - 3376 - 35815 Lxne 10210 - - 1968 411
13875479 - 288235 - 26103 - 35408 137178 o831 408 - 12514 W12
(3986211 - Mo - 32534 - 34045 12113 og42 7522 T 48402 2013
14319635 - 30605 670 33351 - 34917 11340 8966 4900 095 4732 pd JF
1484759.22 - 31683 0% 0411 - 33033 13039 84 o7 7 J318 s
15601% THos i 10054 3047 - 33677 12115 8947 142597 4140 3947 2016
15857229 35560 25147 6446 21058 - 315 10734 8607 Bes2 5328 4683 a7
ISB168 | 380403 | 27677 5826 149 - 13834 11286 8342 B2 4203 4710 2018
158948 | 35088 | 25720 (1.1 22391 5005 23571 12328 B)68 8075 40 4497 2019
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Instailed Capacity & Gross Production of Distilled Water By Desalination Plants During 2019
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2019 - 1999 G 5 DA 4y slsalh (e illaaall g1 llan
Gross Production of Fresh Water by Plants During 1999 - 2019

Ay il g gt el gl a
Guad il gf Gy 31 (s b ! B G male)
Percentage of Annual * Production Year
Increase / Decrease {Million Imp. Glns.)

- 84214 1999

5.1 88475 2000

35 91535 2001

6.7 97640 2002

4.5 102057 2003

2.6 104675 2004

6.3 111502 2005

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

3.3 158113 2016

1.3 160236 2017

-0.3 159828 2018

0.4 160430 2019

* Represemis Net Dirtillate Warer Sl p i g 5 mieall sbpalt SN Ty #
plus Brackish Waier for blending, Tt p LS gty el e WTH
Water Praduced by Reverse Osmosis b KLl §bkalt vl 3 Al
Units & Distilled Water Consumed by o pdests by il il

Seations & Shuaiba Indusicies.

Lal algalt gl ey
Gross Prod. of Fresh Water
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A3y ) guend s, el olaadh Mgt o el

{ s osbiial Uil Gsle) 2019 - 2010 Ga 3560 IS

Quarterly Production & Consumption of Fresh Water
During 2010- 201% ( Million Imp. Glns. )

Esazai S -1 o o o8 Quarier &l
Toen 1k Qet don, 20d Qe 1 Yoar i
Gross Production of Fresh Water LU, ¥ L+ PEY
134128.3 333357 J6659.8 34385.8 29747.0 010
138094.2 33561.35 386742 360303 29828.2 2011
140422.8 332a%.0 395209 36464,3 31190.6 2012
1415147 34569.8 39078.0 36311,1 3155359 2813
144896.7 35518.6 40096.9 3304%.0 312111 2014
1501503 155936 40934.6 390240 335981 ms
158113.2 41939.5 41475.1 3770 350215 2016
160234.1 39966.4 43384.6 41429.3 35455.8 2007
139827.5 383071 431326 44489 36838.% s
160430.2 36065 44055.3 41531.2 A5237.1 2019
Gross Consumption of Fresh Water dyindl algall Byt sl
134153.1 3335141 363499 343778 301743 2010
1378629 37071 370 35360.7 30378 2011
1393874 33598.2 38603.1 36266.1 31420 012
140738.9 14280.4 389822 35989 464 31486.359 2013
145221.1 35913.8 400053 37634.0 3648.0 2014
150124.1 367354 41006.6 389958 133864 2015
157669.8 41094.3 41912.5 399925 34665.5 2016
160205.4 39961.2 43374.5 414180 354516 017
1598478 38094.7 43390.7 41438.3 36524.1 018
160663.5 39709,7 44122.3 413880 35443.7 2019
MNet Production of Fresh Water Lyiadh slyadh il dls
125279.0 367 342818 2919 I7668.5 b L]
1282573 31180 35606.0 33719.5 177518 2011
130423.4 J1031.8 360172 338016 28673.0 2002
1337901 325812 3065 34335.4 297609 2013
136124.2 333387 A7685.9 35838.7 282620 2814
140870,9 1434990 38420.5 363920 315085 Ims
146804.4 374475 38946.8 374559 320543 2016
150239.2 37467.1 40641,3 JRE55.9 333747 2007
149288.8 35764.1 403534 388153 34356.0 218
149526.7 3736 40913.6 38753.2 32856.3 2019
Net Consemption of Frash Water EWCL R L. . P TP
125303.8 311821 33N e 3MB4.0 280058 2010
1258026.0 313255 353489 330500 28301.6 2011
1298879 31382.7 35509 4 33603.4 289024 i ]
133014.3 32397845 36910764 34013.8 296919 2013
136450.6 33713.31 37394352 35443.7 29698.8 2014
144844.7 34491.641 38492 562 36563.8 J1296.7 2015
146361.1 36601.268 3938%.173 AT A 32598.3 2016
150208.4 374615 40631.453 388446 33270.6 207
T4930%.0 355517 40511.5 38804.6 34441.2 018
14976{.3 37106.8 40980.6 386099 33062.9 2019
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(s oakl ! Gila &gsla) Apdalh olyalt ki) dien

2019 - 1999 Ja b5kl s
Total Production of Fresh Water (MIG)
During 1999 - 2019
;*"'U'u;*ﬁ: e FYl Ales mﬂl&i"ﬁl e wladly pLy g1 6 b jy ad
Percentage of - . Kuowait Nativnal Minisetry of
Annuai Increase Tutul Pruductivn Petrolewin Electricity & Water, Year
Thecrease Company

j 85215 1001 24214 1999

4.9 89432 957 88475 | 2000

7 16 92686 1151 Y1535 2001
6.5 98676 1036 97640 2002

1.5 103122 1065 ST | 2003

2.5 105708 1033 (04678 2004

6.3 112381 879 | s 2005

2.8 115514 914 114600 2006

45 T 921 119774 2007

6.7 128751 710 128061 2008

2.7 132239 si0 | 131720 2009

1.7 O isasy s 134124 2010

2.9 138460 366 138094 2011

1.7 140752.7 329.7 140423 | 2012
0.7 141750 2357 141513 2013

2.3 T 138 ﬁ 144897 | 2014

35 | 15ms2 1 150150 | 2014

5.3 ' (58113 0 158113 2016

1.3 160234 1] 1 ﬁlﬁ!lﬁ y

03 | 1s9s | 0 159828 2018

0.4 160420 ] 160430 20149

Total Production of Fresh Water 430 sl gt dlay
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(5298 el Salan e Apdad) alpalh gl DGR Daa gl g (o lag)
2019 - 1999 e b 540 DA
Total and Daily Ave. of Gross Consumption of Fresh Water
(Million Imp. Gins) During 1999 - 2019

Ul M&N gt L Pl T P | LI, T P P
g
I:::::e“u? [::-:‘::::‘;I' ?:E::;:: Gross Consumption® Year
Tedal Cansumption

_ 230.3 84070 1999

52 2407 88452 2000

14 250.7 31492 2001

6.9 267.9 7801 2002

4.2 279.1 101871 2003

2.8 286.1 104680 2004

6.5 5.5 1is07 2005

25 3az 114305 2006

438 328.1 119765 2007

T 350.2 L28188 2008

2.7 J&0.5 131586 2003

29 I5T.5 134153 2010

2.8 yresy 137863 2011

1.5 3822 139887 1) b

0.6 JB5.5 140734 1013

3z 979 (45321 014

3.4 411.3 150124 2015

5.0 430.5 157670 206

L& 438.9 160205 M7

0.2 4319 159848 1018

0.5 440.2 160664 2019

* Inctudes Consemption by At pesa g fanedl S AUyl Nl gt Jady 4

Siptions and Shuniba Indusire.

Lodadl olgalt Dhglaal  na]
Gross Consumption of Fresh Water
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piall olyadl (4 (gn gy ST (Lad (pacal]
2019 - 1999 3500 A
Maximnm Daily of Gross Consumption of
Fresh Water During 1999 - 2019

PRV TITIEN -
st Rt ST
Parcentageaf anoual (1G0T e Perid
Imp. Gls)

_ 268.7 1999
l6 278.5 2000
33 293.2 200
8D 316.8 o002
33 328.0 2003
0.6 3199 2004
&3 350.6 2005
1.9 W77 2006
34 380.2 2087
3l 399.5 008
25 409.4 1009
0.9 413.0 010
6.8 4409 200
23 451.0 2012
0.2 451.7 2813
0.3 450.4 284
.7 185.1 2015
7.8 5228 20016
=53 495.2 2007
4.7 191.7 2018

2.1 502.1 2019

Ldll syl (g n ty RG] (Teat] | el
Maximum Daily Gross Consumption of Fresh Waler

g
MIG

452 -
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{ 2019 sapna) sosbh el Ciola Cpalally dpdall sall DUt Moy Maaf (aill
Maximum Net and Gross Consumption of Fresh Water (MIG) During September 2019

W ) S ) g | g ety Sy sl G ot
240 TEIPINE ) RENTE RAPRIR I R PO UATE TR g
(2 ol iy ASighaalh 3 LN alpally
mae e Comsumptionof | ba | Covsumed b Sidons & Shunios
Indastries Imdusiries
1 451.925 467325 487,636
2 453.843 469.343 488.719
3 452,909 468.509 487,930
4 453.231 468.831 489381
5 448.009 463.500 482,118
6 456.799 472,299 451374
7 51.716 467.266 486.401
8 460,982 176582 494,133
9 457.510 473,110 490.929
10 445.523 461,123 478.830
1 456.787 472,287 490448
12 450.826 466.326 484,130
13 439.326 454.626 472,590
14 453.409 168.808 486.959
15 461.055 476,555 495.385
16 A38.555 454,155 471.568
17 449,933 465,833 482.423
18 452445 468.045 485.450
19 453,748 469.348 404,165
20 439773 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
15 437.708 453.408 470.608
26 446.931 462,431 481.311
27 434,755 450.055 471.403
18 444393 460.393 479.897
29 443,527 459.027 476.932
30 449.984 465384 483.003
g 13452.093 13957.843 14525091
Toiul
H:tf;:;l 463,442 1718042 502.130
et l':_';" ;_f:"‘; 434.785 450.055 470.608
D_‘;;;’if:ﬁm 449.736 465.261 484170
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Agdall olgalt Ga (g o Dgiand  Jlaph aaB (o gdh Jarald
2019-1999 (o 8500 DA (5_isbt ual Gl Gale)
Daily Average of Max. Monthly Gross Consumption
of Fresh Water (MIG) During 1999-2019

50 Dl Al A | D ) ] e 3 i i
LAl e
Percentage of Ammual *Daily Awernpé of Maximem Year
Increuse/Decyense Monthly G ross Consumption

. 2621 199%

[.7 265.6 2000

6.1 282.9 2001

8.5 7.0 2002

1.9 3129 M3

20 392 2004

54 3396 2005

[6 3452 2000

4.4 360.5 2007

6.1 3825 2008

37 396.8 pl i}

0.7 394.2 1018

6.7 420.5 2011

0.7 423.6 2012

0.6 426.1 2013

3 437.6 2014

~1.) 432.7 015

13.0 489.0 2016

-7 476.0 2017

0.2 476.7 2018

1.6 484.2 2019

*Derived fram the maximum monthdy comsmmplion o A all A d e s #

divided by number of days i the mooih,

3
e

At gl G cp et D e ot e ikt
Daily Ave.of Max.Monthly Gross Cons. of Fresh Water

018 09
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(a0l iad ok (agale) Lndh olpadl pa e g3 Dlgtinh  Jaad
2019 - 1999 e b 500 NA
Minimum Daily of Gross Consumption of
Fresh Water (MIG) During 1999 - 2019

Ll IR s

Percentage of Annaal Minimdam Daily of Gross Year
Increase/Decredse Consumption

. 165.4 199%

119 185.0 2000

-3.7 178.2 zo01

12.9 201.2 2002

27 206.7 2003

9.0 2252 2004

-7.0 2094 2005

16.6 244.2 2006

7.2 161.9 2007

3.1 270.1 2008

33 27935 2009

4.1 2910 2010

52 306.0 2011

4.2 JI8.8 2012

-2.8 Jlog 2013

0.0 3101 214

10.7 3434 2015

1.0 346.7 2016

.16 I5TT 2017

2.4 348.9 2018

19 362.5 2019

Asial) slgall (pa o g el s ol
Minimum Daily Gross Consumption of
Fresh Water
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2019 - 1999 e 55l DS dcall luall Il Jlap) (e 2 Al Guiai
Per Capita Consumption of Fresh Water
During 1999 - 2019

Rt B el =l B
cheakit Per Capltn Consumpiion (o 1so o i
Percentage of b S m Total
I:m [ntl-:lp._:]ls. In lmp. Gls. C“l'l':“h";rg;' n | Populatioa Year
Decrense Fer Dy Per Yenr

106.9 39138 84070 2148032 1999

1.3 108.6 39631 88452 2231908 2000
0.0 108.6 393622 01492 2309102 01
2.0 110.7 40415 97801 2419928 2002
-1.0 109.6 40001 101871 2546684 2003
-3.0 143.9 380135 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
57 101.8 37244 128188 3441813 2008
14 103.4 37759 131586 3484881 2000
-0.8 102.6 37451 134153 3582054 2010
-0.4 102,2 J7288 137863 3657292 2011
-.9 100.0 36584 139887 3823728 2012
-29 97.4 35537 140739 3960364 2013
0.1 97.2 33489 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 vear pepulniien figure obiained from the
official website of the Public Autharlty for Chvil Informarion.
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A3 algall (a3 3k el
Per Capits Consumption of Fresh Water
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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 Qctober 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.

Lsd



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 opetation 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.



A sLalt AL obyall (pa slall g ol Sl 51 3 EISH
2019 - 1999 1 5380 DS (s oblsal slla sale)
Production of Brackish Water (MIG) by Mimistry
of Electricity & Water During 1999 - 2019

el I— "
Pl | prodwio ver
26121 1999

B.O 28204 2000
6.7 30098 20m
21 30743 2002
4.1 32011 2003
3.6 33160 2004
23 33912 2008
=01 33865 2006
-4.6 32315 2007
0.4 29284 2008
-3.2 28334 ALY
-20.1 22628 00
4.4 21622 2mi1
-1.8 220 2012
-10.7 18964 2013
=51 17996 2014
-8.7 16438 2018
3.5 17008 2016
-11.8 15006 2017
0.8 15127 2018
=1.7 13956 2019

A glalt A48 o) 12
Production of Brackish Water
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(a9bl sl H ke (gala) Aa plal] ALG olsadl 1T dday
2019 - 1999 (e 85l DA S sl 4
Total Production of Brackish Water (MIG)
In Kuwait During 1999 - 2019

E’;’”;’j’”ﬁ A panad JERTLUD N HET] slal g pty_gsli 54y i
Priceniage of Toual Production Kuvwait Oil Ministiry of Year
Annual Inereass/ Company Eleetricity & Water

Decrense

27669 1548 26121 1999

102 30487 2283 28204 2000

49 31980 1882 30098 2001

23 32721 1978 30743 2002

4.1 34077 2066 32011 2003

2.6 34951 F791 33160 2004

3.t 36046 2134 33912 20805

0.5 36214 2349 33865 2006

-5.0 34403 2088 32315 2007

-9.0 31297 2013 29284 2008

-3.2 30280 1946 28334 2009

-193 24433 1805 22628 2010

-4.9 23239 1617 21622 2011

3.4 22457 1226 21231 2012

-3.3 20492 1528 18964 2013

-4.1 19659 1663 17996 2014

-T.1 18264 1826 16438 205

2.6 18733 1725 17008 e

-10.9 16687 168] 15006 0m7

.1 16705 t578 15127 2018

-5.8 15731 1778 13956 2019

Lo ghet) A48 ol 153 g
Total Prod. ol Brackish Water

Mohiily  CwstiBiiied she s
MEW stdy  Kuwail 0il Co Total
Produciion

2018 2019
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{298 _sad sla & gila) A lall AL plaal) Dlgtid s
2019 - 1999 (s 8 580 DS a9 53l
Net Brackish Water Consumption ( MIG )
Distribution During 1999- 2019

ﬁ ;_":J:‘:n: L FL, PP O Byt Sea a0

Percentnge of Annuat Daily Average Net Consumpdien Year
Increase / Decrease of Consumption

Net Consumpiion

56.6 20669 1999

1.6 0.8 22245 2000

49 63.9 23329 2001

1.6 64.9 23703 2002

35 67.2 24536 2003

52 70.5 25802 004

-1.1 69.9 25520 2005

-3.% 67.2 24532 2006

-2.7 65.4 23881 2007

9.2 59.2 21680 1008

-1.1 58.3 21446 2009

-13.9 50.6 18456 2010

4.4 52.8 19265 2011

-L.1 52.0 19046 2012

-12.3 45.8 16705 2013

=5.4 43.3 15797 2014

-3.5 392 14302 p-{1 B3

0.7 183 14203 M6

9.6 352 12842 27

-0.1 351 12828 2018

-6.5 32.9 12001 2019

A ghall 45 oyl g i
Met Consumption of Brackish Water

LAY )
MIG
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10000 Years
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(s skt et gfla Oy gala) A glalt A8 plpall Blgiial | Hlaa|
2019 - 1999 O 55k (PA a3 6l
Gross Brackish Water Consnmption { MIG )
Distribution During 1999 - 2019

m:’;‘”m S st i ponl® ot
Percentage of Annual Daily Average Gross Consumptlen® Year
Incrense / Decrease of Consumptlon

Gross Consumption

71.5 26085 1999

3 712 28249 2000
6.5 824 Ap0aa 2001
22 B4.2 30743 2002
4.0 8.6 31980 2083
3s 90,7 33188 2004
2.2 93.0 33929 H05
0.3 928 33868 2006
-4.7 885 32288 2007
93 El.D 29235 218
-3.2 717 28343 2009
2.1 6.0 22640 2010
4.2 594 21684 2011
-2.5 517 21132 2012
9.7 52.3 19072 M3
-5.8 49.2 179640 014
-8.6 449 16404 s
3.5 46.4 16987 A6
-11.4 413 15057 2017
0.4 4t4 15116 2018
-7.9 38.1 139240 2019

* Gross Consumpdion Includes Nen Consimption plus el sy (R ) Ml e kg TGN ) *
consumption by Reverse Osmiesis Unils nod Brackish et Agla gy BKD b AoeadSsalh 2 ghall

Water used far Blendimg.

A lath AL olpald S5t Mg
I";:I:i! Gross Consempiion of Brackish Water
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A gL} ALE olpall lgan} (]
Gross Consumption of Brackish Water

gyl (laal

Gross Consumption

DU Jad¥ pagl Jonal

Daily Ave. of Gross Consumption




Ul o] g Curas A glolh A1 slpall BSLgiuul g r1S3)

{ s bl G fpala ) 2019 - 2010 o B G A

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

Edasdt gttt g T oA ot g Quarter gl
Total 41 Qri, 3rd OQrt. Ind Q. Ist Orv. Year L
Gross Production of Brackish Waner da pbadl AL sl it sl
22628199 4976.520 5675227 5600 010 3367442 2010
206220240 5337129 6622857 5601.580 4160454 2011
21230587 49990351 092,758 3544.021 4595157 202
18963,613 4342200 5568.208 3074.332 3978373 2013
1 7906.085 4494 095 5305004 4822235 33670 2014
16437.758 3671.576 4820.156 4207.539 3736487 2015
i7008.139 3596384 525%. 04 4747 561 3403145 2016
15006,149 3900352 4573174 Y781.684 24138 017
15127.146 1271058 4623.786 4011.577 A214.725 08
13955790 3349.627 4308.613 J653.072 2644.478 1019
Grass Censumption of Brackish Water i et 08 gl g Nl
22639759 4961.298 5686.372 &000.653 5391436 2010
21633.628 5381815 6603031 5549.762 424902 2011
211315035 4913466 8111387 5536.752 4369.92 iz
19072052 4382.660 5517.7%7 5134.252 4037343 2013
17959503 4427573 3331.065 4880,239 J230.226 2014
16406161 3635.599 4749,845 4260.7 16 3760001 11 5
16986.944 3613030 3168.72 4779173 3926.021 2016
15057.103 3963.814 4572320 3800.536 2720433 017
15116.000 3261.937 4650020 3975923 3228.020 Mg
13919.544 3283.769 4253.441 3716.525 2665.809 2019
Net Production of Brackish Water da gLt A0 syt it | s
15444.797 4136.240 4729356 5330.076 4249125 2010
19202960 4718.331 6133224 491 0,669 3439.736 21
19143.462 4390.237 5439 832 5109584 4205.309 2012
16590.452 3745.206 4930968 4495985 3424.283 2013
15833163 3972022 4763420 4242.742 2854.979 2014
14233.694 3125.212 425,394 3759.820 3243.268 edi | bt
14223949 2053.811 4509428 406,761 2733.949 2006
12791.344 3252415 3902433 338103 2318.293 2017
§2830.407 2790.268 4030.804 Jl62.435 1635810 2018
12036.789 2894.860 3801.651 3165.264 2174.984 2019
Net Consumpiien of Brackish Water An plall A8 sl g0 ila
18436337 4H121.018 4740500 531719 4233119 2010
19364 568 4763.017 6111,308 4850851 JA528.302 2011
19043.980 4304.652 5458441 5102315 4180.572 2012
16704, 80) J7B5.566 4380.557 4555.404 3483363 2013
15766581 I%05.899 4789421 430§.726 2B00.535 2014
14302.097 3087.235 4135.083 I812.997 3266.782 2015
14202754 2970457 4419.099 40318373 2774825 2016
12842208 3306177 1901.579 3336.955 2297 587 2017
12828.261 275047 4057.128 1326.781 2669205 2018
12004543 2829.002 3746.509 3218717 2196.315 2019
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dn gLalt AL olpall (a (o 99 DGRl (JHucs sl
2019- 1999 (4 3 5kl A
Maximum Daily of Net Consumption of
Brackish Water During 1999 - 2019

23050 Ay gl g el il | gyl gy O M | e
ekl (o ashl el Cighy.

Percentage of Annual Mazximum l,:hilr of Net Veur

Tmeresse/Dhecrense Consumptton { M1G )

g7.1 1959

76 93.7 20

3.2 96.7 0ol

2.0 04.8 2002

1.7 [02.1 2003

i.8 103.9 2004

7.5 111.7 2005

-5.9 105.1 2006

6.0 98.8 2007

«15.3 837 2008

4.5 95.8 Y

-20.8 759 2010

13.0 B5.8 2011

-2.2 839 2012

-£.9 T8 2013

5.5 TR 2614

-16.t 519 2015

25 83.3 216

5.0 60.3 2017

24 617 218

-13.5 53.4 2019

o gl AL alaadh tpa (g gy S (A Bl
Max.Daily Cosumpiion of Brackish Water
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2019 - 1999 e 5380 DA da plall AL slpall (g 3 i)l Dlgad
Per Capita Consumption of Brackish Water
During 1999 - 2019

A plall deail s . WDlpaul Aoy

ol i g bl

3 "‘,‘”ﬂl ,;"" Per Caplta Consumpiion L":hl"""hl |] * il s
. il
Percentageof | pye—1 bt gt Tota
Ine | Conswm prion Fepulation Year
In bmp, Gatlens | bn imp.Galloss (Tn MIG}
Drecrense Per Day Per Year

333 12143.7 26085 2148032 1999
4.2 314 12636,9 28249 2235908 2000
3.0 357 13032.3 30093 2309102 o1
=25 348 12706.2 0748 2419928 2002
-1.2 344 125575 31980 2546684 2003
4.0 319 12052.3 33188 2753656 2004
-5.9 3.1 113430 33929 2991189 2005
6.3 293 106404 33868 3182960 2006
-10.7 26.0 9497.5 32238 3399537 2007
=14 232 8508.6 297285 3441813 2008
-4.4 223 8133.1 28343 3484881 2009
-32.3 17.3 6320.4 22640 3582054 2010
-1.1 14.1 5864.8 21684 3697292 2011
-5.8 15.1 35364 21132 3R2372R 012
-12.9 13.2 4815.7 19072 3900364 203
-3.9 [2.0 4383.9 17960 4091993 2014
-i1.8 10.6 AB70.3 16406 4239006 2015
0.5 1.5 2850.9 16987 4410124 2016
-13.1 9.2 3345.7 15057 4500476 2017
e 9.0 3270.7 15116 4621638 2018
-10.9 8.0 2914.2 13920 4776407 2019

*End of 72ar popalation figeres obdained from the
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Fresh & Brackish Water
Storages
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Fresh & Brackish Water Storages
e e e )

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.

J
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Development of Fresh Water Storage Capacity During 1992 - 2019

t::‘lﬂ ;:"' ! G r;::‘f:ulﬂirs Elev:;:u\;l:clfll:::rm
Cuwle) dandi £ ppel (L1t Cimbe) Sl {Dte Ol A AN Al
Ch:;:E::: of (i Storage Storage Year
Reservairs Capaeity Number of Capacity Namber of
Capacity iMIG) Reservairg (MIG) Reservolrs
(B) {A)
0.0 15877.0 1852.00 37 25 40 1992
0.0 1877.0 185200 57 25 18 1993
L1 1897.0 1872.00 58 25 39 1994
0.0 18900 1872.00 58 25 39 1995
14.3 2168.0 2143.00 64 25 39 1996
0.0 2168.0 2143.00 64 25 3% 1997
0.7 2182.8 2157.80 &5 25 39 1998
0.0 21828 2157.80 65 25 39 19%9
0.0 21828 2157.80 65 25 39 2000
0.0 21828 2157.80 65 25 38 2001
0.0 2181.6 2157.80 65 24.8 38 2002
0.0 2182.6 2157.80 65 24.8 3t 2003
0.0 2182.6 2157.80 63 24.8 33 2004
123 2450.282 2413.60 1 36.682 56 2005
6,83 2617.599 2578.60 L 38990 6] 2006
0.0 2617.599 2578.60 T4 38.999 61 2007
0.3 2626.599 2587.60 4 38,999 61 2008
7.9 2833.199 279420 T8 38.090 61 2009
5.9 3000999 2962.00 82 33.99% 6l 2610
23.8 3715949 367695 95 38.999 ol 2011
0.0 3715.949 3676.95 95 38.999 6l 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 427595 192 54.202 a2 2015
6.0 4330.152 4275.95 102 54202 32 2016
0.0 4330.152 427595 102 54,202 82 2017
0.1 4332.445 4275.95 102 536,495 87 2018
0.0 4332.445 | 4275.95 102 56.495 87 2019
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Daily Maximum & Minimum Fresh Water Reservoirs'
Available Capacity (MIG) During 2019

19350 S ) 19 3 Ay I .
Month Maximum ‘F’:serve & Mmﬁj: ;l,:serve ite e
January 3906.776 2 Jan. 3241.047 31 Jan, S
February 3462.904 28 Feb. 3209.982 3 Feb. ahpd
March 3866.544 23 Mar., 3498.494 1 Mar. s
April 3798.387 14 Apr. 3531.636 2 Apr. il
May 3960.746 25 May. 3478.564 5 May Sha
June 3951.681 6 Jun. 3818.439 30 Jun. Y
July 3830.245 21 Jul. 3739.254 10 Jul. e
Angust 3843.840 20 Aug. 3705.325 7 Aug. ot
September 3817.973 13 Sep. 3702752 1 Sep. Sl
October 3831.276 5 Oct. 3759.637 21 Oct. RS
November 3818.712 1 Nov. 3576.363 27 Nowv. pal g
December 3765.052 20 Dec. 3606.981 1 Dec. syl

g
MIG

2019 plad Liall slpadd o 0 e o 03 (1958 0y o
Daily Max. & Minimum Fresh Water Reservoirs Avail. Capacity - 2019

# Maximum Available Capacity
# Minimum Available Capacity

skt ke o]
3 530 Adan 3
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Development of Brackish Water Storage Capacity During 1992 - 2019

Faadl F gapea Ground Reservoirs Elevated Reservoirs
e amiay | i in = ETPTE. 7S
A Total {Oshe Cle) cad jadh {Cha b} a0 5l
Change % Storage Sterage Number of Storage Number of Period
Capacity Capacity Reservairs Capackty Reserveirs
{MIG) MIG) (MIC)
{A+B) (B) (A}

0.0 313.6 304 22 9.6 I5 1992
17.6 368.9 3503 23 9.6 15 1993
244 458.9 449.3 25 2.6 15 1994

0.0 158.9 4493 25 8.6 15 1995
10.8 508.4 498.8 16 9.6 15 1996

0.0 508.4 498.8 26 9.6 15 1997

0.0 508.4 4988 26 9.6 15 1998

0.0 *08.4 498.8 26 2.6 15 1999
0.0 508.4 498.8 26 9.6 [s 2000

0.0 508.4 408.8 26 9.6 (] 2001
=01 S08.054 498.8 26 9.254 14 2002

0.0 508.054 498.8 26 0.254 14 2003

0.0 508.054 498.8 26 0.254 14 204

59 538.054 528.8 27 0.254 14 2005
0.0 538.054 528.8 27 9.254 14 2006

0.0 538.054 528.8 7 9.254 14 2007

0.0 238.054 528.8 27 9.254 14 2008
0.0 £38.054 528.8 27 9.254 14 2009
0.0 538.0:34 528.8 27 9.254 14 2010
0.0 538,054 528.8 27 9.254 14 01
0.0 538.054 518.8 27 9.254 14 012

0.0 538.054 528.8 27 9.254 14 2013

1.8 SH4T7I15 337.8 23 0.913 15 2014
0.0 547715 537.8 28 9915 15 2015
0.0 547715 537.8 28 9.915 15 2016

0.0 547,715 537.8 28 2915 15 2017

0.0 547.715 337.83 28 9915 15 2018
0.0 547.715 537.8 28 9.915 15 2019
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Daily Maximum & Minimum Brackish Water
Reserves { MIG ) During 2019

Month Aadis ! & e G Al
Maximum Reserve Date Minimum Reserve Date
January 362.770 29 Jan. 316.215 3 Jan. sy
February 375.330 8 Feb. 301.119 28 Feb. s
March 325.847 16 Mar. 294 443 28 Mar. s
April 319.287 30 Apr. 295.404 8 Apr. ot
May 329.159 4 May 281.776 23 May. sl
June 316.984 21 Jun. 245.747 30 Jun. S
July 270.891 28 Jul, 213.566 i1 Jul. Sl
August 348.713 31 Aug. 262.073 | Aug. | ol
September 356.634 12 Sep. 297.196 19 Sep. EESEE
Dctober 336.668 19 Oct. 291 487 3 Oct. a8l
Noventber 395.545 26 Nov, 344.976 25 Nov. b gl
December 378.589 I Dec. 344.519 19 Dee, e

2019 sl A glall AL luall (a2 3 gta ey D935 ol ol
Max. & Min. Daily Brackish Water Reserves - 2019

- o yiuad
Nov. hec Years

b- Mar. Y
AIN'- Ma Jun. Jul, AIIE Se
. pto Ofta

@ Minimum Reserve (19 5 Al

B Maximum Reserve  (5)ia ¥l
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Fresh Water Elevated Towers Capacity During 2019

)
Capacity gL e e PR
{ of bl el Cugl 1t} adgml
{MIG) Location
Number of
Bl g Towers Group Symbol
Totsl Ench Tower
1.966 0.661 é ] Adeliys gl
31966 0.661 6 D2 Bayon « 5th Ring Road el g p3lal - ey
1.983 0.661 3 D4 Sorra - Souih - 5th Ring Road el g 11l el g gy
1.983 D66l 3 D5 Ehitwn - 6th Ring Rond padlall g R0 lagd
1.3 0.66) b D7 Ahmuadi East wanadl g4
0.110 110 I
D9 Failakn St
0.200 0.200 1
5040 {.661 9 o3 Ardiya it jal
1.322 0.661 2 D Jahry gt
661 0641 | (1)} Sabhan et
1322 0.661 2 DI2 Mina Abduliah ddlas gl
2694 0 651 4 317 ] Doka Sowth (AL - Quirawan) { Ll p gt cain
3.966 D561 ] s Jabra Santh {Sand Al - Abdultah) {aliaa ) ol it gl
JeleebWesd (A budullah Al - _ A
3288 a6l 3 Di& Mubarak} (S0 Mg ) F gkl agly o
1.583 0661 2 D17 Kaairan Pearls (Al Soalih i O _sll 8%
1322 0,661 2 DiIg Khiram City Y i
3308 0.66) 5 20 All- Jabraa Mew Towers Fapaad ol gadi g1
5049 064t g D2 Jabeor Al - Ahmed Towers aaat) i mipd
5,040 {661 9 D22 Sabah Al - Abmed Towers Leafl rlos 1l
3305 0661 3 D23 Khairan Pearls (Phase 1) (A daalil Flaa) O sl 1Y
£6.495 - 87 Total £ 3—anaf
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Fresh Water Ground Reservoirs Capacity During 2019

Agageanalli dadl Cil3A 8 daudt TS e
(g asbloal Gaha Ogl) | (pasblsad 0333 (1gld) AL AR ol it
Designing Capacity per Reservoir Member of Graup Leestion
(ANGY {MIG) Reservoirs Symibal
55.0 | . J
70.0 150 : Al Shuwaikh fraall
15.04 154 | Al Hawally P08
1.5 2
268.0 159 : A3 Sabhan Clapa
45.7 3
104.0 1
47.0 16 2 AS Shuaibs Al
7.5 2
10.0 5.0 2 Ab Rawdatain (g A
33 4.4 2 A7 Massiln Uewd
2.8 |
3119 58.0 2 AlD Suluibikhat (Doha) {4a all) cid gl all
54.7 3
185.0 37,0 5 Al3 Walra P gl
5.0 5.0 | Alg Jahra sl gadl
20.0 |
3ts 10.5 1 AlY Failaka i
0.5 2
5390 53.% 10 AZI(1) Az-Zour (1) { ) B1E
275.0 55.0 5 Al1(2) Az-Zour (1) {2y 23
4.0 2.0 2 Ell Ahmadi East @aaail g8
3324 ::: ; E12 (1} Meena Abdulla(t) (1) didae plip
440,14 55.0 8 E1Z (2) Meena Abdulla(?) {2) dblac pliza
2220 3.0 6 E13E13N Funaitees West(1} (Dbl o
216.0 :;:: : E13N Funaitees West(2) (Q)owbldll b
400.0 800 5 Funaitees West(3) (I prmslagidll | )5
55.0 3
407.0 38.0 4 El4 Mutila (Upper) (o) kbl
90.0 1
15.0 |
155.6 2.8 2 El1s Mutla (Lower) {aiidie) £
45.0 3
330.0 550 b A0 Sabiya L]
275 2.75 1 Al4 D“E?lf‘r‘;':::nf}”' (Chasi%) R o gin
4275.950 102 Total X
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2019 ale JHA A ghall AL oluatl Ly 1 LA Slncs
Brackish Water Ground Reservoirs During 2019

{E) Reservaies sperated by Gravity.

“”’iﬁﬁfuf t.;.aﬂﬁ fp’:ih] St wish ot
Total Capacity (MIG) c""‘""ul:l‘j"c':”“"'“" I;':;:::: Growp Symbo) Loeuton
15.0 15 2 Al Shuwaikh fasdh
7.5 15 1 A2 Hawally s
8.8 44 2 A3 Sabhan (s
3.8 4.4 2 A7 Massila At
e 37.0 1 Ei2 Meena Abdulla s sl
48.7 = ! E13 (1) Funsitees West (1) {1) rrbogidh o £
37.0 1
48,0 450 ) EI3 (% Funaltees West (2) (2} il 2 2
M0 M0 | Eld Moailla Upper { Al B ihbad
6.0 30 2 El6 Jahra # !
9.0 49 [ D20 New Jahra Fasapdh ol pppdh
650 5.0 [ - Sulaibiya w
30.0 1 (Sector E) ( E) 4kl

10.0 5.0 2 EI8 Shagaya (Field A) ( gy a0
15.0 150 | E19 Shagaya (Fietd B) (e Jha) LARES
310 370 I E22 Wafira Field £ S
70.0 350 2 E23 Um-Qudair Field i gl Sl
15.0 50 3 Ad Sulabiya Field S ppglealt i
S5.0 50 | EX4 New Sulabiya agapdi dgydualt
550 $5.0 1 E28 Shagnya Between A&E ()9 (1) U7 oo RS

5378 - 28 Total E gaaall

{A) Reservoirs opersied by Fomps. o Qrdalty o' N CARAE A

b oy S 2 2500 ()
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Fresh Water Pumps Capacity During 2019

La gy o et st Galla e
0M.1.G./Day Gihi, 3 gl flial) it
LrblEat il To Zone Symbol Pump Stations
Stand-by Actual
6.33 19,00 Z(1+4)
PIN Mew Shuwailkh gk ey 020
4,00 15.80 Z(2)
5.00 25.00 Z(1+4) P10 |Old Shuwaikh Lupaill g 5.t
360 &.10 Z(2) P2 Hawalli .l
245 g.13 Z(% ! Abrak Khitan Aagait pdags,
10.00 30.60 Z{1)
5.00 15.00 Z{2)
P4N  |New Khitan Saund (Al
2.30 4.50 Zi(7
5.00 $0.00 E (13)
2.50 25,70 Zil)
7.60 7.60 Z{18) P5N  |New Shuaiba syl el
238 2.38 Z(1S)
4.33 5.67 El3 PSOid  |Oid Shusiba Lapih Lyntt
0.50 1.00 Failaka P7 Salmiya Agaliy
6.33 6.33 Z(l) P8 Massilah s
1.93 5.93 Z{y PO Ardia Lol
10.00 15.00 Z(I) P10Oll [Oid Dshn iagalll dn b
Lo 300 = PI1  |[Ahmadi ¥
0.63 0.63 Z(5)
4.32 B.64 Jahra PIE  |Tahra #lgad
15.00 60.00 Z )
10.00 20.00 Mutla PION  [Sulsibikhat (New Doba) “”:L“:’"h"
15.00 50.00 A3
(.14 2.28 Failaka P19 Failaka st
1.08 216 Wafra Village P13 |Walra iohyl
76.80 115.20 EIZ1)
7.40 14.80 Al Walca Reservior P21(1) |Az-Zowr(1) (1)0458
9.5 9490 Lal= Al Kiran
6.36 6.36 Al Kiran Ciy
63.49 190.46 E12(2) P2I{2) |Az-Zour(2) (2)asid
.88 19.77 A) Walra Reservior
95.79 95.79 E13 {Site] & Site2)
741 7.41 Al3 PI2 New 1 :‘]’]‘““ Abdulla  location ) 3 e sl
217 8.60 D2
67.288 201.86 E)3 (Site3} P12 New 2 |Mina Abdulla cation (1) (2) alga sy plise
333 &.462 Al Qyrawan PL4 West Doha dagill cayiy
54.172 108,345 Al Sabiya P20 |Sabiys Apal
539.26 1138.92 Total £t
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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

Use,

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.

Lad



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 | 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.
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2019 - 1999 (e 5 5dll A
Development of Fresh Water Distribution
Pipelines During 1999 - 2019

arianll I o
L UL Length la Kllotnetre Year
ixcrease
- 6817 1999
3.4 7048 2000
.4 Tl148 2001
L.7 1266 2002
1.5 7376 2003
4.1 7677 204
5.1 a072 2005
2.3 8297 2006
2.3 8508 007
3.5 8802 2008
1.6 8941 2009
1.0 9031 0o
1.2 9197 2011
0.4 9230 2012
2.0 9410 2013
1.5 B548 2414
0.7 o611 2015
0.5 9661 2016
0.6 9721 2017
1.2 9834 18
0.8 9912 2019

Ll olaall d il al) ASHEN S ghil
Fresh Water Pipe Lines
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2019 - 1999 & 8 ald a4
Development of Brackish Water Distribution
Pipelines During 1999- 2019

IPSRTTRTTINTI S i o
Percentage of Annual Length in Kilomeatre Year
Increase
- 5979 199
20 6097 il
1.6 6196 g0l
X, 6299 2002
1.5 6393 Lt
1.9 6516 Lo
6.6 6947 2005
13 7075 2006
23 7241 2880
1.7 7365 28
2.5 7548 il i
1.0 7625 2010
1.5 7742 2831
0.4 7776 2012
—~ 7976 2013
X 2066 2014
0.2 8083 2015
0.4 8118 2016
02 8131 2017
0.4 2163 2018
0.1 8174 2019

Aa gl ALIS olall A gLl citalyl ) ghal
s+ Length of Brackish Water Pipelines
KM




axppuwopry

ka3

soul] adig 193eAp gspyorayg Jo Juamidopdsag
= @0 (S iy e gy ey



Ahlall oluall CilSud g Aguui )l olsall Jsghad ) gl

2019 ple 5 (sl sialy

Lengths of Water Main Lines and

Networks (In Metres) Executed During 2019

S uach
£ ganall Ductile Pipes PR REPY (I %]
Total Ao gladh A48 ol Apadl olpalt Pipe Dia (mm)
Brackish Water Fresh Water

1288 88.00 1200 100
429 - 42.9 150
321 186.00 135 200
1059.5 83.30 976.2 2350
1422.3 798.00 624.3 300
29690.55 33%1.62 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 §saps
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New Connections and Installation of

Water Lines During 2019
Baptadl Clyall p gans (3aadl) algall Bapay ) Ja g3
(203} New Water Connections (In Numbers) el
e [Totas | e
Numbers) Brackish Water Fresh Water

428 10 418 January iy
307 8 299 February M
346 13 333 March et s
333 0 333 April i
213 11 202 May e
213 2 221 June N
31 3 28 July S
157 3 154 August ks |
122 2 120 September s
147 2 145 October 8
62 2 60 November i
62 4 58 December DAL

2431 60 2371 Total £ el

2019 plo (kb olyald Byl cul yaailly bl
New Connections and Installation of Water Lines During 2019

450
400
350
F0H
50
200

150
100
50
LU

o - il e
@ " & & Y . e . Y i
y

Feb. Mar. Apr. May Jumn. July Aug. Sept. Oct  Nov. Dec
——Brackish Water i Ll 445 oluli ~8-Fresh Water sl syalt
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Total Number of Monthly Water Pipe Breakage
Occurred During 2019

Cause of Pipe Breakage b gl dtlll g g3
Ll sl LEWOURTR-PI
T | Fresh Water Brackish Water
Month Asbestos Cuandi Ductile St Asbestos Suamdt Ductile Jpssa
fah | Taab s il | agh ET, o R Tl | Mgk 2
*Natural |**Accidemtal| *Natural | **Accidenial | *MNatersl [=*Accidemin)| *MNajural {** Accidental
January AL 37 0 75 3 1 0 4 5
February i 21 0 74 6 0 ¢ 2 4
March o jle 32 1 74 11 4 0 3 6
April W 21 0 44 5 1 0 4 4
May S 18 ] 35 6 0 L1 3 |
June Y 16 1 42 3 1 0 1 1
July T IT) 13 1 59 3 2 0 1 1
August  osbeil 19 1 43 2 1 0 2 2
September  _sedua 21 0 33 1 3 0 3 2
October sy 23 1 43 5 2 0 3 0
November  pdsi 10 0 38 3 1 0 2 0
December  sauss 9 0 27 1 1 0 i 0
Total &J“‘"‘M 240 5 587 54 17 0 29 26
*Natural: Due to decay, corrasion, end of life time. w3l il N ) S gl JES ol S e *
“*Accidental: Due o excavation or constroction work not Ale ¥ ol s ) o B 1 B dgeh 8 RS il g

related o pipe network or soil depression. T it Ltgd
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Number of Connections Repaired During 2019

adlaal o il bl Y1 250
Number of Connections Repaired
Month ol 8 o AT sl
Brackish Water Fresh Water
Jaguary 101 1857 Ht
Febroary 108 2222 Sl
March 102 1780
April 101 1971 i
May 68 1144 o
June 72 1178 Sy
July 71 1260 by
Angust 61 941 b |
September 81 056 JiAdga
October 112 1097 Ja5%8]
November 75 856 kg
December 42 622 Fohsyd
Total 994 15884 E syl

No.Of Connection Repaired

G e S e G e e ey

Jam. Feb. Mar, Apr. May Jun. Joly Auvg. Sepl. Oct. Nov. Dec.
=0=Brackish Water iasldi AL sl  =@=Fresh Water Apiedl syl




Customers






da olall 41408 pL_salf g 4,311 olpall (rSlgiuaall) o2l
I e e S T N VP s

doady ¢ el daxi 2 105 (B Silaggaad ey (055850 Lgalh guuad (3 Adad f Lay
o glal) ALI oLyl g 25500 obyall Apuailly Jladl A3CE Caniall gty , SUSH 36l 43 450 oSN daLL)
P Al (s o Daall 22 g olaall BGI By gk O B35 b Lasd g

&Ly ¢ g sl el gl G ple 648 (A ga g ySN 8 Akall olpall g 3151957 Sle i
Pl b sl udl Golla O 5le 23443 (N 1970 ple i skl e O gla 0 5ie 6638 Y
ol G il 580y (1989 dla A gy sdd el G gila ) sile 47605 Y disys <1980
ot G m y A g 0 ) 5 52l Casd 199 ple 3065 ae g 5 adsl el 5 sRa () 5ale 30814
2019 ple (A 5 sbl el O fa O sale 160664

Liss <1989 alo iag 1957 ple die S JS3y pLi YU Audadl ehpall 5,0 @Mt Jana fagy
dia da glalt AL sl a5 g8 lin Oy o ccuandh bl Ll 5 81t 520 550 (N i)
Wgind 3 1957 plo b At a0l by Zum 1991 plo god g oy iny 1990 (abss]
o Sosbi ol O Gade 11326 (Y Juany o505kl s calle Ople 527 da gLl AL 2L
3298 A paidil Leiy 1989 plall 3 (o ) alad sae) (alla G sabe 21360 () adf )b o3 1980 plad
ol (b goshlomd Ofla Oade 14987 () adi ) &5 1991 do B sl Ol ol
&l 1994 pledl iy « 1993 sle A g osklmd Ol Osle 20804 ) Jieyy 1992
ple (b (mddil 438y g gl saed Gaha (pde 23617 Y Jess Cua da oalil B I
da gllh ALY sLall a3l Jaas et ey dllly skl pdd O Ople 20135 Y 1995
wg bl o ie 5 ale 13920 ) 2019 ple Juo g 5815 o2 aall

AV Gasdly ma el Gl Gy e G Akl dall e peflala Ao oSl yaay Joany
3 gl a8y cqoim il agh 36l abaal) A gy Lsal )55 S22 3ok 1 Lesle oy
o Naac (185151) ebmadl 350 A8 3 G s e sl sl Lo g ghoaay cpudl e Dcaall
AN Gs A gLt AL olgall e ) plmany a2l oM anll s2e ady o o6 2019 ple Ll

2019 o= Ay 6 Suc (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 Iraqgi
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 0f2019.
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2019 - 1995 e b i) Pl
Development of Fresh Water Customers
(Through Networks) During 1995- 2019

J ;M._m:in Ay kall 4l rid] gt .
i e | T o -
89585 Lkgs)

20 92164 1996
25 94488 1997
1o T 1998
2.0 99298 LEH)
12.4 111581 2000
07 (10854 2001
09 111906 ez
77 12057) Chl &)
37 125075 2004
49 130023 A
83 140824 b
6.2 14955 1087
12 151291 2008
12 153115 Ll
34 158354 Gl
28 153978 il
18 156820 cali )
21 160168 2013
15 162530 e
13 164695 Gl
-1.0 163070 ol
v 177118 C Ll
o 181494 L
2.0 185151 gy

L sl g5
Fresh Water Customers
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2019 - 1995 o 3 500 IS
Development of Brackish Water Customers
(Thirough Networks) During 1995 - 2019

e h.;i?m . el Lo s

P:::Ege‘::;::l Total Customers Year

- 82142 (305

1.0 62777 1996

0.4 63047 1997

0.5 63380 1998

0.2 63489 1999

6.6 67657 2000

. 68448 2001

0.3 68674 2002

2.6 To466 2003

0.1 70565 2004

36 73121 2005

9.7 30218 2005

0.4 80563 2087

0.2 80651 2008

0.0 BOG72 2009

0.0 80665 2010

-2 78960 2011

R 78702 2012

&7 79217 2013

-1.2 78256 2014

0.4 78547 2015

0.1 78655 2016

-1.8 TIZ37 T

0.3 77046 2018

-0.7 76488 2019
*After remavel of nan-apecating connections, the mumber g g il e (ki
of Consumers reduced. ALIE A it sah it

A
Nunibers

daplali ALE Jluall pYas
Brackish Water Costomers
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Fresh Water Sales Revenue During 1999 - 2019

abilh gl ol 300 4y g o At (s JUR) AT il ghaulh

Percentage of Annnal L D Years
Increase f Decrease {IN KD)

_ 18415595 1999

29.5 23850427 2000

-29.5 16803341 2001

53.3 25766985 2002

-14.1 22138175 2003

1.1 23717721 2004

35 24556789 2005

=5.2 23284093 2006

32.5 30846182 2007

3.8 32010707 2008

18.7 38001969 2005

12.9 42889419 2010

3.0 44192245 2011

238 54729158 2012

10.0 60174741 2013

385 83343479 2014

-11.3 73923634 2015

9.4 30835751 2016

1.7 82175062 2017

34.2 110295891 2018

-9.2 100162021 2019

Ladal) alual) Ao 2| b
Fresh Water Sales Hevenuge
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2019 o DS 4 st paldl a
Break Down of Gross and Net Production of Dist. Water
and Stations' Share Percentage During 2019
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Comparative Gross & Net Production of Distilled Water
¢ Miltlan bmp Glns) During 2018 & 2019
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Consumption of Natural Gas ('000 SCF) by Power and Dist, Plants During 2008 - 2019
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Consumption of Crude Oil by Power & Distillation Plants (Barrels) During 2008 - 2019
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Consumption of Heavy Oil by Power & Distillation Plants (Barrels) During 2008 - 2019
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Maximum & Minimum Daily Consumption of Natural Gas
by P/D Plants ( '000 SCF ) During 2019
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Month S
Max. Consnmption Date Min. Consumption Date
January 851542 1 Jan. 698110 15 Jan. =y
February 832313 5 Feb, 717274 12 Feb. il 2
March 1038874 26 Mar. 779042 1 Mar. L f—a
April 1330304 30 Apr. 867624 5Apr. =2 i
May 1488460 29 May. 1099281 4 May. Sl
June 1661104 27 Jun. 1187058 8 Jun. S5
July 1706450 13 Jul. 1189397 30 Jul. Sud.a
August 1687286 4 Aug, 1373677 24 Aug. udaa
September 1607302 19 Sep. 1275033 28 Sep. Il
October 1486422 11 Oct. 1233522 17 Oct. gl
November 1117344 1 Nov. 770562 23 Nov. b g
December 810079 28 Dec. 666303 0 Dec. | oo
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Maximum & Minimum Daily Consumption of Natural Gas '000 SCF
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Definitions

1. Nominal Pumping Capacity:
The ability of the pump (pumps) to discharge water if it was operated at best
eificiency 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 Capacify:
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 o 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 proup 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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