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/ Introduction \

[ampleased to present this new version of the Statistics Yearbook of 2017, which contains
various data and information about the electricity and water facility in Kuwait regarding
its development, also its presents in details the figures of introduction & consumption of
electric power and water with the other related technical and administrative aspects.

Over the years, the Ministry has continued to develop the work by keeping up with
the latest scientific, technical and administrative developments that ensure the smooth
functioning of the public and the quality of services provided to the masses of consumers.

In this context, it should be noted that we are in the process of making a qualitative
shift based on many axes, perhaps the most important:

- Transforming the ministry into a state-owned public establishment and the
subsequent restructuring of its various sectors.

- To start using the smart meter system because of its advantages, most importantly
the constant communication with the participants and monitoring the consumption
process, which helps reduce the waste of unjustified electricity.

- Working with the recommendations of the Environmental Affairs Committee of the
Municipal Council regarding the new building regulations which include certain
specifications that contribute to reducing the demand for electricity.

- Application of the new Tariff Law for electricity and water services to the different
consumption sectors except for the residential sector.

The four axes referred to above aim to change the prevailing pattern of consumption
and reduce the per capita consumption of energy and water and thus reduce the amount
of oil and gas used in the operation of power plants and distillation of water and the
consequent positive effects on the state budget.

Finally, I would like to express my thanks and appreciation to the Ministry’s
employees for their efforts in providing the services of this facility to citizens and
residents at a high level of quality without interruption.

Eng .Bakhit Shabib Al-Rashidi
Minister of Oil

\ Minister of Electricity & Water/
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Preface

In order to establish a documented database
of data and information, the Ministry of
Electricity and Water issues this annual
statistical book by presenting the figures
related to the production and consumption
of electric power and water in the State of

Kuwait.

The documentation and presentation of data
and information in this yearbook is intended
to contribute directly to the future of the
electricity and water utility, especially the
statistical work has become one of the most

important planning tools at the moment.

This edition contains eight chapters starting
with current and future projects through
presenting production, consumption of
water and number of consumers, ending
with monthly detailed statistics during 2016
and the amount, cost of fuel consumed by

(power and distillation) stations.

The follower of the figures in this book will
be realize the effort exerted and the money
spent to deliver water to all citizens and

residents alike.

Eng. Egbal Al-Tayyar
Director of technical control Dept.

Director of Statistics Dep. & Information Center.
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Chapter 1 : Projects
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mater Distillation Projects \

Work Accomplished
During 2015/2016 and Future Projects.

First: Project under implementation.

Construction of Doha Reverse Osmosis Desalination Plant (Stage-1):

The purpose of this project is to supply and erect Reverse Osmosis Desalination

Plant (RO) having total capacity of (60) M1GPD with Recarbonation Plant, the contract
was signed in 30/05/2016, and the unit is expected to be in service at the end of 2018.

Second: Future Project.

Construction of Doha Reverse Osmosis Desalination Plant (Stage-2):
The purpose of this project is to supply and erect Reverse Osmosis Desalination
Plant (RO) having total capacity of (60) M1GPD with Recarbonation Plant.

The Tender is expected to be issued in June 2018.
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/ Water Installation Projects: \

First: Executed Projects During 2016:

- Construct, execute and maintenance work of water distribution complex at Abdullah

port (WDCII).

Second: Works underway during 2016

- Construct, execute, maintenance and associated processes work of filling fresh water
station in sheep and camel farms at Al-Wafra.

- Construct, execute and maintenance of fresh water complex distribution at Az-Zour
(WDCII).

- Consulting services on Az-Zour North water distribution project

Projects

- Consulting services on water projects at Az-Zour area.
- Construct, execute, maintenance work on filling fresh water station at Sulybia area and

its associated processes.

Chapter 1

- Construct , execute and maintenance of filling fresh water station at Abdaly.
- Construct, execute and maintenance main water pipelines to transfer the produced

water from (RO) AT Doha to Al-Motlaa water complex (E14).

- Improvements and extras on water network to all State of Kuwait areas.
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184.3 234 1996
313.2 369.1 2006
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Chapter 2 : Fresh Water

KV ater Distillation \

(Overview)

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

Thus Kuwait took the lead in up-grading the specifications and ordering bigger units. A (1
x 1 MIG) unit plant was erected in early sixties, then a (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 terms of steam
consumption and chemicals and gave optimal production. Hence, it became the backbone of
fresh water industry in Kuwait. A look at production capacity and mean daily consumption
figures as mentioned below shows the degree of effort put in, which translates the funds
allotted by the Government to build a production capacity deemed to be one of the world’s
largest installations of its kind.

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

at Shuaiba North Station; the total installed capacity of all distillation plants has reached to

624 3 MIG/PD. /
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/ Production & Distribution Key Indicators Year \

| Installed Capacity Daily Average of Gross
Year (MIG) (Consumption (MIG
1976 62 39.1

1986 215 105.4

1996 234 184.3

2006 369.1 3132

2016 624.3 430.8

Kuwait.

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

This huge quantitative evolution which over the last four decades has raised production
capacity (from 62 up to 624.3 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

He who follows consumption figures will immediately notice that mean per capita
consumption has risen from 9252 IG in 1970 then to 16734 IG in 1980 and 29583 in 1992 then
to 39631 IG in 2000 and finally mean per capita consumption reached to 35744 1G in 2016.
This per capita figure is considered as one of the highest known in the world.
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Fresh Water \

Historical Development)

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

Kuwait in the past relied on a scant number of wells to satisfy her needs for water. Those
wells were the main source of fresh water supply and added to them was water transported by
dhows from Shatt-Al-Arab.

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

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

Chapter 2 : Fresh Water

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.

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 MIGD) distillation units. During the year 1988, the Station’s
installed capacity was reduced to 28 MIG after putting out of service three distillation units
(capacity 4 MIG) due to their low efficiency or uneconomic operation and maintenance.

During the vicious occupation in 1990, the Iragis destroyed Shuwaikh Station completely. Now,
after major renovation / rehabilitation works, 3 distillers (D1, D2 and D3) of 6.5 MIGPD capacity each
totaling 19.5 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 49.5 MIGPD in 2016.

Statistical Year Book | 41




6&3 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 Iraqi occupation, and now it consists of 3 units with
total capacity of 45 MIGD. 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.

As for Shuaiba South D/Plant, the first (5 MIGPD) unit was commissioned in 1971. It now
consists of 6 units with a total installed capacity of 30 MIGD.

all

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.

o&‘
-

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 at high temperature operation.

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 at high temperature

dadalioldl:

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 140.4 MIGPD in 2016.

In 2006, four distillation units each with a capacity of 12.5 MIGPD and total production
capacity of 50 MIGPD were commissioned at Sabiya Station. Other four distillers with the
same capacity were commissioned during 2007 to bringing up total production installed
capacity to 100 MIGPD.

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

It is rather obvious from the above mentioned data that the installed capacity of D/Plants
in operation totals 624.3 MIGD while gross maximum consumption reached 522.769 MIG in
2016. In the mean time fresh water gross production rose from 1773 MIG / year in the late
fifties to (158113.175) MIG in 2016 while per capita average consumption of fresh water rose

@604 IG/year in 1959 to 22695 IG / year in 1989 and 35744 1G / year in 2016. /
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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.

- Fresh Water

Chapter 2

Due to the importance of desalination application and to gain the practical and operational
experience and in conformity with the scientific progress in this field, a department for
auxiliary desalination plants has been formed in the Ministry so as to follow up the scientific
and technological development of water desalination applying auxiliary methods - putting
the technical specifications to erect a desalination applying those systems - operation and
maintenance of auxiliary desalination plants - practical and theoretical training for the
Kuwaiti youth in this field - carrying out the required experiments on Reverse Osmosis
membrances and materials of construction and chemical treatments and getting the factual
information about the actual cost and reliability of operation so as to help in preparing
the technical specifications and submitting the Technical Papers in the International

Desalination Conferences. /
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ereare the mostimportant projects the Ministry of Electricity & Water has constn@
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 M3 / day using
Reverse Osmosis method. This plant contains three systems which differ in design, membrances
configurations and the chemical treatments. The German Party continued participation till the
end of 1987, the Kuwaiti Party continued the research programme. The most important results
of that programme was the reliability of this technique in sea water desalination under the
prevailing local conditions of Kuwait. Also, so many 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 Iraq.
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 M3 /day each of different configuration have been
installed and commissioned to continue the research desalination by Reverse Osmosis.

Second: The Project of Brackish Water Desalination:

In Kuwait, the underground brackish water is a natural resource for water. Before the Iraqi
invasion, its production reached 120 MIGPD. So, the Ministry has decided to rely on this
resource to transform part of it into potable water, to be used in emergency cases by applying
Reverse Osmosis method. In 1987, the first stage of this plants has been carried out; 13 Reverse
Osmosis units were installed and put in operation. The capacity of each unit is 250000 IGPD.
These units are located in the important places. Twenty more similar units are installed and
operated in the sites of water reservoirs and pumping stations in different places. It was expected
in full operation in 1993. By this in Kuwait, the production of fresh water by desalinating
brackish water using Reverse Osmosis method becomes (8 %) MIGPD.

The State of Kuwait, after the Iraq’s war (2003), presented to Iraqi people, 8 units of this type and
of capacity 250,000 IGPD, each. Total capacity of these units is 2 Million Imperial Gallons per Day
(MIGPD) of drinking water to help them during the rehabilitation period. Hence, the fresh water
production by brackish water desalination using Reverse Osmosis, at present is 6.25 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

Tis units to desalination high salinity brackish water at the sites of water filling statioy
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Chapter 2 : Fresh Water

/@ging independent brackish wells to feed these RO units at Water Filling stations at Jm
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: Erection of mobile Brackish Water Reverse Osmosis units at various sites in Kuwait:

These thirty (30) trailer mounted/mobil brackish water reverse osmosis units, with an installed
capacity of 100000 imperial gallons per day (455 m?/day) of product water from a subsurface
feed water having approximately (10000 = 10%) parts per million total dissolved solids.

These units shall be erected at different (25) sites in Kuwait. These sites include main electrical
sub-stations, water filling stations and elevated water towers.

Fifth: Installed of equipment required for water filling station in Massila unit:

Based on the administration’s desire, special equipment will be installed for water filling
station in Massila Reverse Osmosis desalination plant to be used for emergency situations.

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
W 1970s brackish water RO plants of capacity 10 MIGPD were sold.
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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 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, 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 another 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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6emical Works Department \
(Drinking Water Quality Control)

In order to produce fresh water for human use and according to water health organization
guidelines, distilled water produce from the disalination Plants in Shuwaikh and Doha
(east and west(, Shuaiba (North and South), Az-Zour (North and South) and Sabiya is being
mixed with Specific Ratio of underground water taken out from the brackish water wells
in Sulaibiya, Shigaya, Al-Wafra, Um-Qudair and Al-Atraaf. This operation takes place
either in the blending plants or blending lines related to the Chemical Work Administration
distributed in Shuwaikh, Doha, Az-Zour and Sabiya. Also fresh water produced by (R.O)
units from Shuwaikh and south Az - zour power station’s at present and from Az-zour,
Shuaiba and Doha power station in future (Already under design stage), the disinfection
of the produced fresh water is being done by injecting the chlorine solution or chlorine
dioxide gas in order to kill the bacteria and the harmful organisms 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 the World Health Organization(W.H.O).

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 decrease to less than the required
limit. This low limits require to re inject more chlorine solution in the stored water before

pumping it to the consumers.

For this purpose seven plants are installed and distributed in different sites of the main water
reservoirs to inject more chlorine in Mutla, West Funaitees, Subhan, Al-Wafra, Rawdhatain
chlorine in fresh water in these sites to the required limits, and it is worth mentioning that
all the operational conditions mentioned above are subject to hard supervision by the
Chemical Works Administration with in the above mentioned sites. Water Samples from
these sites and from different points especially installed for this purpose like schools,
mosques, area centers, filling stations, water towers etc. are collected & analyzed in order

to achieve a good quality of fresh water similar to guidelines in WHO.

These laboratories have been equipped recently with advanced lab instruments to carry out

T’or a lot of elements and heavy metals which pollute the drinking. /
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/ Laboratories Summary Report of Chemical Works Dept. \

for the Year 2016
Distillation Plants 657 9198
Main water distribution complexes 26486 423776 1591
Post Chlorination Plant 3138 50208 1014
Towers 723 11568 118
w Filling Stations & points on network 1768 24752 354
9 Reverse Osmosis Plants 700 9800 399
£ Consumers Complains Samples Leakage 85 1445 -
o= Quality 156 1652 81
8 Disinfections & Flushing (Lines-Towers-Res) Flushing 982 4910 _
i
L Disinfection 593 2372 -
C-\l' Underground Water Wells 60 960 -
3 Total 35348 540641 3572
wed
o 2 :
(1] Water Samples Analysis During 2016
—
(&)

W Distillation Plant (MSF)

= Water main distribution
complexes

M Post Chlorination Plant

W Towers

M Filling Stations & points on
networ

W Reverse Osmosis Plants

W Consumers Complains Samples

W Flushing & Disinfection

W Underground Water Wells
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Water system supported with recently recruited national technical staff to work on these

instruments.

In order to improve fresh water produced quality and increase oversight, especially with
the Urban steady expansion in the new southern regions of the country in Sabah Al-Ahmad
City, AL — khiran and wafra to keep pace with technological developments in this field, it
has to start from the beginning of 2015 to run the first and sterilization unit in Kuwait used
dioxide chlorine in water distribution systemand over the whole year has been monitoring
fresh water produced quality of the said compound and strategic reservoirs that feed fresh
water using this method positions in both the water distribution complex Mina Abdullah

and complex water distribution in western Funaitees reservoirs and wafra.
In addition to that the Chemical Works department is currently supervising:

The newly constructed water networks , flushing and disinfection processes in Sabah Al-
Ahmed Gamal Abd Elnaser Str and Elgahra Str and Kuwait City Projects, Abu —Ftira ,
Gaber Al-Ahmed , and Concrete Reservoirs at Doha , Um Qudair, ...etc. which contractors
carry out in order to be sure that there are no suspended matters goes in these networks
during construction phase. On the other hand, these networks will not put in service unless
the Admin. Issue a certificate proving that the quality of the fresh water in these networks

are suitable for human use.

In addition to that the Administration arranges 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.
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Water Resources Development Center

Due to the rapid development in Kuwait, the Water Resources Development Center was established
on the 29th June 1968 as a specialized Center for research, development and conservation of

water resources. Also to study problems which could occur in Kuwait’s water system.
In 1977 the Center became part of the Ministry of Electricity & Water budget.

The main purpose behind establishing this Center is to research and development in water

resources and works.

The Center also carries out technical, environmental and economical studies and, also observing
chemical and bacterial quality of water resources such as sea water desalination, fresh water
production according to the latest specifications available. Another function of the Center is to
issue assurance certificates for various materials in contact with drinking water to be safely used

in the water field in Kuwait.

The Center undertakes several tasks, such as participating in technical specifications committees
and different water projects, either by evaluating them through its qualified engineers and

technicians or proposing specialized answers and solutions for any problem.

The Center also plays an important role in training local college students to establish a strong

local qualified base in water industry.

As well as, the Center guide the students from various school regarding different stages of
drinking water production process and how it maintain the high quality of drinking water through

laboratory analysis. The Center also aware that they understand well how to conserve water.
The Center celebrated the International Water Day and the Arabian Gulf Water Week.

The Center includes the following departments:

* Reaserch & Development:

The department’s engineers issue a number of specialized studies and undertake various analyses

and tests for water and materials used in water works. They also undertake regular desalination

{minspection and economic studies for the water industry through its different sections/
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Kﬁhemical Laboratory: \

Monitors chemical water quality from source to consumer and analyses materials used for water

works to ensure their safety. This is done through sample collection, analysis and evaluation of

results to ensure that the water supply conforms to WHO guideline values for drinking water.
e Bacteriological Laboratory:

Assess the bacteriological quality of potable water in the distribution system of Kuwait and ensures
that harmful bacteria and other pollutants are absent. This is done by sample collection, analysis
and evaluation of results to ensure that the water supply conforms to the WHO guideline values

for drinking water.

all

e Technical Library:

The Center is equipped with a high standard specialized library containing large number of books,

journals, specifications, encyclopedias, reports and miscellaneous studies. The center also has an

exquisite auditorium used for seminars, conferences and training.

doiiatt ol s 3L

oo

[ (St clas N OIS



\

\_

ccl 6 188¢01} 8€01LS
spoday B salpnis uonoadsu| el sisAjeuy [eaiwayn sisAjeuy [eaibojousioeg
IeIm i Py e D e P Is™Acy P IR <
sishjeuy
J0 ON 98€S 8LLL 89781 Ov0LL | LE202 | S90c<e LSee oevk PE9€ 6.€} S06¢S | OFElL
are P!
so|dwes
Jo ON éca [ALAS 865 699¢ 199 c0Sg 62l 11748 891 61 €061 veL
TP
‘qe [BOIWBYD | |eueloeg | [BOWUBYD | [eleldeg | [eJlBUD | [eLSOeg |[BOIWBYD| (eusjoeg | [BOWBUD | |eusioeg | [BOIWRYD | |eusjoeg
P | IS | e HESy | IS | ISR | st | IR | T | iR | I | e RS | I R
HOMN
seduies | sexejdwion Buidiing siamo] % HoSILIOd B SUONRIS | jayey yspioesg oM palisia | sejdwes [esds
10 20105 | g BuIpUBIg JaeM USOId SioNasaY Jalep yseig| - ASIEMUSSI | |
I | (e e € ™) | (FairfR FIR ) oy R e o e < IPe e e P12 I
G e 1P e iprh e _
(IR fmg oy
e 1P
91 (T 1834 dY) I0J SHIOM DA Y3 Jo Areurnuung
ahalabas et Exaca' Lo N a T o LANWNY

19)ep\ ysau4 : z 19)dey)

63

s
o]
=)

11]
b
o

>=
©

L

-

2

=
)

-

7y




\K \1rbd>{$ég¢=ﬁl,;5&dswrsudhl;labp
Water Samples Analysis In Chemical Lab During 2016
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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 level in production wells, and preparing, operating and maintaining
the wells appointed for desert Livestock water supplying. In addition to other wells which are

employed to supply various sectors in the country. Also the duties of Ground Water Production

Chapter 2 : Fresh Water

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 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

4

Submersible Pumps along with the Main Workshop.
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: Fresh Water

Chapter 2

Underground Water Projects

~

Current Projects:

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 reducing ground water levels in some residential areas in order to preserve its
buildings and infrastructures such as Adailiya , Kaldiya , Shamiya , Kifan , Al-Sabah Medical Area

and Al-Rabia .These projects can be performed in many other areas.

The projects of redevelopment Fields for production of brackish water for the Ministry such as
Atraf and Al-Shegaya. Preparing are underway for developing new fields to raise the production
capacity in the coming periods.

The projects of drilling deep underground wells for the benefit of public authorities such as the
Ministry of Defence , Public Authority for Agriculture Affairs and Fish Resources ,and the ministry

of interior.

Preparing a mathematical model for underground water in the locations of Al-Rawdatain and Om-
Alaish.

Experimental drainage project to reduce underground water levels and reusing them in Jaber

AlAhmed and Al Quirawan areas beside installing of Reverse Osmosis (RO) units.

The project of drilling 18 monitoring wells in Al-Rawditain and Om-Alaish of environmental

remediation of aquifers of the united nation within claim no. (5000256).

Continuing the projects of drilling shallow underground water wells for the ministry in electrical

transmission stations for reducing ground water levels.

Establish a hydrological. geological and hydro chemical database in addition to geophysical and

periodical records for the ground water levels and its quality.

The project of reducing water levels through horizontal drain wells to prevent the hydrogen sulphide

gas in some areas.
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Hereunder is a table showing ground Fresh & Brackish Water Fields:

Co oSt L2 daial! Ad gt oLl zLON (ndd g 1 Jao . |
1. Rawadatain Field for Fresh Underground Water Production in Kuwait

all

s W l -
600 - 1000 1-2 14 Ll "”_ J
Rawdatain Field
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2. Underground Brackish Water Fields of Kuwait

gl Osbe Y Jad| B
ol /o e 53 s "
Salinity Rate ikl Pndunc N: -'d(.)il";Wé]Is lif-lzt:ll::‘l
Part / Million Capacity MG/PD | B
Llasll J g
Shagaya Fields
3250 7 13 @A M
3000 8 16 ®B) ()
2800 18 32 © @
2800 12 24 D )
o 4200 15 30 B @
"6 Approx. Approx.
Lkaal) 2 : dowiia ) 3
R 4000-5000 15 105 == e
g Sulaibya Field Productive Fields:
L
a1z
. 3700-4100 40 67 @l Jb-
o Um-Qudair Field
T
3,5l |2
a 4500-5500 5 2 i
Wafra Field
©
G
S i
4000-4500 30 83 ke
Al-Atraff Field
20 el o b Jled (O) Ja
3500-4000 10 19 Field North West of
Um-Qudair
(s o1 3,5 Jlad )us Jam ke g
4000-4500 15 32 Futuristic Fields:
Ll b e Jam
4500-5500 25 85 Field North West of
Shagaya

T

.Wlab?wEL{C&rsﬁ\{iﬁﬁ}'iﬁ‘éJJ!diﬁaui@!f}ﬁdl@éwiﬂjﬁ\m‘qﬁj
he Ministry has drawn up a plan to develop and promote water facilities with a view to step up production capacity

compatible with future needs.

-
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Distillation Plants
(During 2016)

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 624.3 MIG per day.

o A Sualll adae g3 punid| At sles B yladie

\ Multi Stage Flash evaporation method distiller /
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Hereunder is a brief summary of the present situation

in various Water Distillation Plants:
gl ddase * -
Lo 050l 3o £, 0 ZJLI 25,115,030

1 - * Shuwaikh Dist. Plants :
Current Available Capacity 49.5 MIGPD

-l Jotd 6 St ) Sl g sl 5 p sames
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 6.5 MIGPD 6.5 MIG
D-2 29.4.82 1 Unit x 6.5 MIGPD 6.5 MIG
RO 4.7.2011 Reverse Osmosis Plant 30 MIG
## Million Imperial Gallons Per Day. - 33l b1 el O lor s gk

cSJ.a-I_,J'fsJ.h.i.n.ULa_,gé»Hﬂig_,llq- Sabe V8,08 (Yo (Y dls) aibfcaﬁﬁo.a i oda B plaidll ol ) 5

oda B By (VY5 2V Y5 N Y) M S e Jab (i g Lo o (g0 50! sl Ol 0 50de VA Jlerbis

O Oadke 1,08 kil 5,08 Covnal Eumw O aiel) A Y dnd! aab_)‘.s.w‘, bl )l ol ddklas fw"; idaxel|

3l 5 el 5 o ke V4,0 ooV e L s 501 o

Ua 315 o] Ay g ¢ gl e lally i Y0 VN /Y /8 o5l g gl i 3 el olos ke b 5 8L 05 15 5
g3 B sogb) el O lr sl Y

Three distillers (D1, D2& D3) of 6 MIGPD capacity each, totaling 18 MIGPD. The Produc-

tion capacity was increased to 6.5 (MIGPD) totaling 19.5 MIGPD which are fed only from
three Boilers (12B, 12¢ & 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.

t IO el gy *

.nL_..Uéiﬁféwwhdﬁuaybjaﬁﬁﬁhﬁd|é|.b-3c_.as_-
* Present Status:

All the distillers are available and in operation as per request by the Water Control Ceny
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Shuwaikh Reverse Osmosis Desalination Plant
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gz 05l 03 5eke £0 25 415,020

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

e S b Sl g Sl g 315 3543 gacns
Station Date of Commissioning ‘Number & Size of Units Total Capacity
D1 28.8.2011 1Unit x 15 MIGPD 15 MIG

- D2 16.11.2011 1 Unit x 15 MIGPD 15 MIG
% D3 11.10.2011 1 Unit x 15 MIGPD 15 MIG
g _ .Y-\YrLso.aL-,;lﬂi@,.HJW&%&JL;&:‘@,a@I#aI»HwMH
o | - The units have been taking over from the contractor and it is in service by the second quarter
8 of 2012.
et
(TR IQJU-I aaxll C‘b" »
o .al.:Urﬁﬁf&%ﬁﬂbb&i?h}i}ﬂ,}dﬂl&ﬂr}w—
dh, *Present Status:
"5_ - All the distillers are available and in operation as per request by the Water Control Center.
©
5 EEEYSES (P WEE VA (12 P o

Lo g2 G5! o) O o O g ¥+ 45711550300

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

Aol Joaeiall s Sl g S g slt] 5,030 g gaces
Station Date of Commissioning Number & Size of Units Total Capacity
A-1 1.41.71 1 Unit x 5 MIGPD 5 MIG
A-2 1:4:72 1 Unit x 5 MIGPD 5MIG
A-3 14.2.72 1 Unit x 5 MIGPD 5 MIG
A-4 29.3.72 1 Unit x 5 MIGPD 5 MIG
A5 26.6.75 1 Unit x 5 MIGPD 5 MIG
15.5.75 1 Unit x 5 MIGPD 5 MIG

—4
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It consists of 6 distillers x 5 MIGPD with a total installed water production capacity of 30 MIG-
PD.

.ol._,“&ﬁf&@b%bﬂi}#b}ﬁ}ﬂ#ﬂ@‘k}cﬁ?—
* Present Status:

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

AB AN A guY Akasme F -8
oo g2 0l 0 ek €7 25,415,020

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

Commissioning | Number & Size of Units

14.6.78 1 Unit x 6 MIGPD 6 MIG

A-2 17.7.78 1 Unit x 6 MIGPD 6 MIG

A-3 17.9.78 1 Unit x 6 MIGPD 6 MIG

A-4 13.2.79 1 Unit x 6 MIGPD 6 MIG

A-5 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
D aeke £Y BIlen] n s Lo g 55501 oa] 05l 3 3ske () Lgin IS s olals obiom g (V) 0 Bl 35555
a0 sl ol 0

It consists of 7 distillers x 6 MIGPD with a total installed water production capacity of 42 MIG-
PD.

: JU el iy *

.aL:Urﬁ;fa%uwbwi}&h-}iﬁja,,hﬂicﬂbjw—
* Present Status:

;\, - All the distillers are available and in operation as per request by the Water Control Center.

all
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-
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Ao il A gl Alasme * -0
Lo 0l & gube V1 0, € 38 05,0800
5 - * Doha West Dist. Plants
Installed Capacity 110.4 MIG / Day

iad et o Sl gl s shks 8501 gans
Station |  Date of Commissioning Number & Size of Units Total Capacity

D1A 27.10.83 1 Unit x 6 MIGPD 6 MIG
D1B 15.11.83 1 Unit x 6 MIGPD 6 MIG
D4 B 17.11.83 1 Unit x 7.2 MIGPD 7.2 MIG
D4 A 25.3.84 1 Unit x 7.2 MIGPD 7.2 MIG
D3 B 21.5.84 1 Unit x 7.2 MIGPD 7.2 MIG
D2 A 26.6.84 1 Unit x 6 MIGPD 6 MIG
D3 A 30.6.84 1 Unit x 7.2 MIGPD 7.2 MIG
D6 B 23.7.84 1 Unit x 7.2 MIGPD 7.2 MIG
D6 A 10.8.84 1 Unit x 7.2 MIGPD 7.2 MIG
D5 B 31.8.84 1 Unit x 7.2 MIGPD 7.2 MIG
D2 B 28.9.84 1 Unit x 6 MIGPD 6 MIG
D5 A 19.10.84 1 Unit x 7.2 MIGPD 7.2 MIG
D8 B 15.12.84 1 Unit x 7.2 MIGPD 7.2 MIG
D8 A 18.1.85 1 Unit x 7.2 MIGPD 7.2 MIG
D7 B 2.2.85 1 Unit x 7.2 MIGPD 7.2 MIG
D7 A 25.3.85 1 Unit x 7.2 MIGPD 7.2 MIG

O O geke 41 Wlanf Bumyy Ly (5550 ot] 0 lor 0 3ake () gt JS naw oo kg (1) o il 35
(5 e VY L A M1y el aia £ J5¥1 A 1) L 55 5b) o]
It consists of 16 distillers x 6 MIGPD with a total installed water production capacity of 96 MIGPD.
t S daxdl c.é_g*
..:;iJ.-»-;2)Ls),blf_.olg,]b:-g},u(Yi)@hq!@i)ﬁ%)labaibgwI‘_J;‘.ﬂib-alh.‘.‘.ﬂ.b-_; =
NEPUE PR <
A5 A e Jadall 35 (V) sle] o S 8 g0 Al Al aiaal.u-,@q-:i_dwl d> llolisy -
Aameald (6551 o] 033 3 seke (AT, ) Jlarlyy 51 oa] &9 & gake (V, ¥)

* Present Status:

- Stage I: All 4 distillers are available with 6 MIGPD capacity each totaling 24 MIGPD.
- Stage II: All 12 distillers are available at High Temperature Operation (HTO) with 7.2 Ml?

The total installed water production capacity for stage I and stage Il is 86.4 MIGPD.
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a3t 8o 5l e V£, £ 25 415,030
6 - * Az-Zour South Dist. Plants
Installed Capacity 140.4 MIG / Day
lasel| Joidl Sl ) Slaw g slasd 5,481 sazma
Station Date of Commissioning Number & Size of Units Total Capacity
D4 4.2.88 1 Unit x 7.2 MIGPD 7.2 MIG
D3 30.3.88 1 Unit x 7.2 MIGPD 7.2 MIG
D2 8.5.88 1 Unit x 7.2 MIGPD 7.2 MIG
D1 8.8.88 1 Unit x 7.2 MIGPD 7.2 MIG _
D8 1.10.88 1 Unit x 7.2 MIGPD 7.2 MIG s
D7 18.11.88 1 Unit x 7.2 MIGPD 7.2 MIG
D6 10.1.89 1 Unit x 7.2 MIGPD 7.2 MIG :—
D5 18.4.89 1 Unit x 7.2 MIGPD 7.2 MIG .:b‘
D12 23.2.98 1 Unit x 7.2 MIGPD 7.2 MIG ﬁ,
D11 255.98 1 Unit x 7.2 MIGPD 7.2 MIG =
D10 15.7.98 1 Unit x 7.2 MIGPD 7.2 MIG 3.
D9 12.8.98 1 Unit x 7.2 MIGPD 7.2 MIG ;l
D16 10.8.2001 1 Unit x 6 MIGPD 6 MIG
D15 25.9.2001 1 Unit x 6 MIGPD 6 MIG
D14 15.11.2001 1 Unit x 6 MIGPD 6 MIG
D13 23.12.2001 1 Unit x 6 MIGPD 6 MIG
RO 05.4.2014 Reverse Osmosis Plant 30 MIG
54 o 0555 IV W 10) Lo gy (5550 ool 0 03 MY+, € Bdlacr] By a5 5 (1) oy el 555
(o) ke € sae e 0 385 B Al L g ol Jads £ sde e 0 9S ASWI Al Mg ¢ ol ks A
It consists of 16 distillers with a total installed water production capacity of 110.4 MIGPD. (8
distillers were in the stage I and 4 in the stage II and the remaining 4 in the stage III.
Blar] An 3 ¢ Sl Bl s Y V€ /6 /0 ooy By i) g s 3 el ol o) k5 BLS] 5
s B a0l el 0 om0 gk ¥+ L i3

\_on 5/4/2014 having capacity of 30 MIGPD.

Q&aa Water Desalination (Reverse Osmosis) Plant at Az-Zour South Station commissi?

S gt | ¢ o W QLIS
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*Present Status:

- Stage I: All 8 distillers are available for High Temperature (HTO) with 7.2 MIGPD capacity
each totaling 57.6 MIGPD.

- 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 I1I: 4 new distillers (D13, D14, D15 and D16) each with a capacity of 6 MIGPD (total ca-
pacity 24 MIGPD) were added. The total installed water production capacity is 140.4 MIGPD
after adding (RO) plant.

dvallddasa % Y
b 0l 0 geke Vo 0 8,405,030
7 - * Sabiya Dist. Plants
Installed Capacity 100 MIG / Day

Lol Jitll 6 i Il ol g 51t 3,430 g gocns
Station Date of Commissioning Number & Size of Units Total Capacity
D5 11.8.2006 1 Unit x 12.5 MIGPD 12.5 MIG
D6 1.10.2006 1 Unit x 12.5 MIGPD 12.5 MIG
D7 29.10.2006 1 Unit x 12.5 MIGPD 125 MIG
D8 30.11.2006 1 Unit x 12.5 MIGPD 12.5 MIG
D4 22.5.2007 1 Unit x 12.5 MIGPD 12.5 MIG
D3 5.7.2007 1 Unit x 12.5 MIGPD 12.5 MIG
D2 7.9.2007 1 Unit x 12.5 MIGPD 12.5 MIG
D1 25.10.2007 1 Unit x 12.5 MIGPD 12.5 MIG

Ogeha Vo0 a:jl“?‘l;““%Ji:‘ﬁéJJblﬁ‘lDJ]"?J}:l‘“Yso) Lo JS dnes yals ol 5 (A) oo dlaell 655
() ke § 308 pe 5K LW A L g il Jlade £ s e S JgYI Al L) Lo g2 (050! ool O Pl
It consists of 8 distillers with a total installed water production capacity of 100 MIGPD. (Stag)

, Consists of 4 distillers while stage II consists of other 4 distillers.
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*Present Status:

- All 8 distillers are available for High Temperature (HTO) with 12.5 MIGPD capacity each total-
ing 100 MIGPD.
- All the distillers are available and in operation as per request by the Water Control Center.

Adledd! yo il Adase * ~A
Lo g2 o sb) el O lm O ga V0V AS A5 508l

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

8,48 ¢ gazme Ol I ol g sl ot 6 Aol
‘Total Capacity | Number & Size of Units Date of 'C'dmniiSsiOnin'_g” ‘Station
10.7 MIG 1 Unit x 10.7 MIGPD 27.9.2016 MED 21
10.7 MIG 1 Unit x 10.7 MIGPD 27.9.2016 MED 22
10.7 MIG 1 Unit x 10.7 MIGPD 29.9.2016 MED 23
10.7 MIG 1 Unit x 10.7 MIGPD 27.9.2016 MED 24
10.7 MIG 1 Unit x 10.7 MIGPD 29.9.2016 MED 25
10.7 MIG 1 Unit x 10.7 MIGPD 29.9.2016 MED 54
10.7 MIG 1 Unit x 10.7 MIGPD 27.9.2016 MED 32
10.7 MIG 1 Unit x 10.7 MIGPD 29.9.2016 MED 33
10.7 MIG 1 Unit x 10.7 MIGPD 27.9.2016 MED 34
10.7 MIG 1 Unit x 10.7 MIGPD 27.9.2016 MED 35
Bk V0V Ddlen] Bns lon s (5500 ma] Ol 0 pmke (14, V) Lgin IS B ol ol g (10 (o Blasedl 3555
Lo g 550l el O P
It consists of 10 distillers with a total installed water production capacity of 107 MIGPD.
L P Al as g e
V2V Ao da g () g ol O $r O gke (N 0, V) By WIS ) Ol o o Jons ptiadl Sl gl e —
Lea g S 5B ol 0 P O ke

.nlgl’lﬁ;y&%ﬁ%hwipbjaﬁﬁwiuvlb}@o@—
*Present Status:

- All 10 distillers are available at High Temperature (HTO) with 10.7 MIGPD capacity each total-

ing 107 MIGPD.
wthe distillers are available and in operation as per request by the Water Control Center./
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roject of Water Consumption in Homes and
residential units in Kuwait

Beneficiary: Ministry of Electricity and Water

The aim of the Project:
The project aims to reduce the increase in the consumption of fresh water in
Kuwait, especially in homes and residential units, where the daily consumption of

water exceeds in some cases the capacity of desalination plants, which are the main

all

source of fresh water. To calculate water consumption rates in order to control them
through a range of technical and administrative solutions by applying economic

and social tools aimed at rationalizing water consumption and maximizing the use

o&‘
-

of water in homes.

Project Outputs:

*

dadalioldl:

The household sector represents the most important sectors of water consumption in the
State of Kuwait, so controlling the consumption of this sector is important input to reduce
water consumption in a country characterized by poor water resources. This practical
experiment resulted in the consumption of water per capita in Kuwait 247 litres (plus
27 litres as standard deviation), when the per capita consumption rate was calculated by
statistical department in the residential sector only resulted (276 litres per day) which
matches the number of the practical experiment done by KISR. In addition, consumption
of water was calculated in each micro component of the house to determine which activity

was the most water consuming.
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Yo VT V40A (a3 piatt S
Development of Distillation Plants’ Installed Capacity
(MIGPD) During 1958 - 2016

o daoes | A gl Bases | Fm sl Baves | Gnct dases | et dases aseo
gramsll | e a3 e Lle)l sl 3 2l
s Az-Zour Doha West | DohaEast | Shuaiba | Shuaiba North | Shuwaikh | period

Total South Station Station South Station Station

Station ‘Station
4 : 2 2 $ z 4 1958
4 = - - 2 . 4 1959
w 6 . - - . - 6 1960
3 6 2 5 5 . 2 6 1961
© 6 - - - - - 6 1962
- 6 : - - : : 6 1963
- 6 - - - = - 6 1964
7] 9 - - - - 1 8 1965
e 11 z - - y 3 8 1966
LL 9 - - - - 3 6 1967
o 23 - - - e 9 14 1968
N 23 - : : - 9 14 1969
o 27 : - " : 9 18 1970
"5_ 37 - E E 5 14 18 1971
] 52 . : : 20 14 18 1972
- 52 ; - - 20 14 18 1973
o 52 g : : 20 14 18 1974
52 = - - 20 14 18 1975
62 : - - 30 14 18 1976
62 - - - 30 14 18 1977
78 s ; 18 30 14 16 1978
102 : : 42 30 14 16 1979
100 = - 42 30 14 14 1980
100 5 - 42 30 14 14 1981
118 . : 42 30 14 32 1982
136 - 18 42 30 14 32 1983
197 s 78 43 30 14 32 1984
215 = 96 43 30 14 32 1985
215 = 96 43 30 14 32 1986
221 6 96 43 30 14 32 1987
Contd. ...
" Statistial Year Book | 83




/ (P9l G2 )9kl sl Ot (1 9:de) sdad i) Ollasnt AS 1115 )G Hghas
Yo V1= 1V40A e it IS
Contd./Development of Distillation Plants’ Installed Capacity
(MIGPD) During 1958 - 2016

i e |[Stae | | B i | |
: oo | e gl | Al o o Ao
&ﬁ I i s A‘:’Z';LLr el SI:JJ:;::a S:Ll;;::;a & )
Total |Az-Zour| Sabiya | "o, " | Doha | Doha | “go i | TNopn | Shuwaikh | Period
Nor_th Station Station West Ea_sfc Station | Station Station
Station ' Station | Station ' '
254 - - 48 96 43 30 9 28 1988
254 - - 48 96 43 30 9 28 1989
252 - - 48 96 43 30 9 26 1990
216 - - 48 96 42 30 - - 1991
216 - - 48 96 42 30 - - 1992
216 = = 48 96 42 30 & = 1993
234 = = 48 96 42 30 = 18 1994
234 - - 48 96 42 30 - 18 1995
234 - - 48 96 42 30 - 18 1996
234 - - 48 96 42 30 = 18 1997
282 - - 81.6 110.4 42 30 - 18 1998
283.2 - - 82.8 110.4 42 30 - 18 1999
286.8 = - 86.4 1104 42 30 - 18 2000
315.6 - - 115.2 110.4 42 30 = 18 2001
315.6 - - 115.2 110.4 42 30 = 18 2002
318.5 - - 1152 110.4 42 26.4 - 19.5 2003
313.5 - - 115.2 110.4 42 26.4 - 19.5 2004
il 7=l - s 115.2 110.4 42 30 - 19.5 2005
369.1 - 50 115.2 110.4 42 32 - 19.5 2006
4191 - 100 115.2 110.4 42 32 - 19.5 2007
423.1 - 100 1152 110.4 42 36 - 19.5 2008
4231 - 100 115.2 110.4 42 36 - 19.5 2009
4231 = 100 115:2 110.4 42 36 - 19.5 2010
498.1 - 100 115.2 110.4 42 36 45 30*+19.5 2011
498.1 - 100 115.2 110.4 42 36 45 30*+19.5 2012
498.1 - 100 115.2 110.4 42 36 45 30*+19.5 | 2013
528.1 = 100 30"+115.2 | 1104 42 36 45 30"+19.5 2014
528.1 - 100 30*+115.2 | 110.4 42 36 45 30"+19.5 2015
624.3 107 100 30"+110.4| 110.4 42 30 45 307+19.5 | 2016
. Reverse Osmosis Plant* - Sl puslislly Joss yodl olie daloid 5asg *
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/ oLl ydad’ Oiliow o3 AS X Al A LGl | Oilad o)
Yo XN 2 YAV (a3 Al I3 (a8 skl kel 9T Lax (3 5el0)
Future Estimates of Distillation Plants’ Installed Capacity
(Million Imp.Glns/Day) During 2017 - 2021

Year

2017 2018 2019 2020 2021

Station Slassl]
Shuwaikh 49.5 49.5 49.5 49.5 49.1 g
* Shuaiba 36 36 36 36 0 el
Doha East 42 42 42 42 42 A -l
* Doha West 110.4 | 1104 | 1104 | 1104 86.4 Ay A d )
Az-Zour South 1452 | 1452 | 1452 | 1452 145.2 gl s
Sabiya 100 100 100 100 100 e
Shuaiba North (G/T) el LW ol 0l gyt
Project 45 45 45 45 45 et Lo
*Doha i gl Aases ™
(stage I) - 60 60 60 60 NI A1)
*Doha G gl Al *
(stage Il) = g0 2] e <12 (LWl M)
Total Installed Capacity | 528.1 648.1 648.1 648.1 623.7 AFANAS Al g saoma

* It is expected to add sea water desalination RO plant at
Doha station (stagr-1) having apacity of 60 MIGPD at the
end of year 2018.

* It is expected to add sea water desalination RO plant at
Doha station (stagr-11) having capacity of 60 MIGPD at the
end of year 2021.

* Shuaiba South Power Station is expected to be out of
service during year 2021.

* Doha West Power Station (Stage-I) units with capacity
of 24 MIGPD, are expected to be out of service during
year 2021.
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Gross Production of Distilled Water (MIG) During 1997 - 2016
gl Bame | Foms plamel B | Bome | B | Bewe | Tame | T (gl S
Total oo | Al | dugdt | L) | dsdl | Bl | Aeed)l | deed)) | aupdl | Shuwaikh | Period
W)l |Sabiya| msbdl) | dusdl | LA | A Ledl | Al | sl Station
Az- |Station| (.S |Az-Zour| Doha | Doha |Shuaiba Shuaiba | (S
Zour Az-Zour| South | West | East | South | North | RO
North South | Station | Station | Station | Station | Station
Station ‘Station
(RO)
68508 = . = 18035 | 27599 | 11125 | 7467 - - 4282 1997
73216 = = = 19961 | 29271 | 13434 | 7788 = = 2762 1998
78797 - = - 25124 | 30708 | 12506 | 7465 = = 2994 1999
82455 - - - 27049 | 31349 | 12736 | 7680 - - 3641 2000 o
84815 - - - 20228 | 31692 | 12693 | 7479 . - 3723 2001 .
90668 - - - 35215 | 31938 | 12986 | 7946 - - 2583 2002
94785 8 s = 36901 | 33366 | 13725 | 7987 S s 2806 2003 =
97469 = = = 36941 | 34004 | 14168 | 8075 = = 4281 2004 ps
103237 - 5 - 39197 | 36205 | 14250 | 7950 = = 5635 2005 o’b
105521 - 2177 - 39322 | 37701 | 13652 | 6775 - - 5894 2006 o
111659 < 15167 = 36159 | 35531 | 12535 | 6857 S = 5410 2007 ﬁ:
120638 - 24796 - 35182 | 34905 | 11395 | 9090 S s 5270 2008 a
125071 - 25613 - 36244 | 35926 | 11756 | 10091 - - 5441 2009 o
130270 - 29616 - 37608 | 35407 | 13105 | 8681 - - 5853 2010 3
135960 - 30872 - 37376 | 36815 | 12719 | 10210 - - 7968 2011 ;l‘
138755 - 28825 < 36103 | 35698 | 12776 | 9831 3008 = 12514 | 2012
139662.113 - 31010 - 32534 | 34045 | 12113 | 9842 7522 | 7794 4802 2013
143196.353 | - 30605 | 6790 | 33351 | 34917 | 11840 | 8966 4900 | 7095 4732 2014
148479.219 | - 31683 | 9096 | 30411 | 33033 | 13039 | 8204 9728 | 7971 5315 2015
156015.323 | 7094.82| 32736 | 10054 | 31047 | 33677 | 12115 | 8907 | 10297 | 4140 5947 2016
Production of Distilled Water 3 ball oLl z Ll
lg.e
MIG
O Shuwaikh Stn fzsddl
O Shuwaikh(RO) Stn ) geSall il o pldl
FShuaiba North Wleldl Ll
OShuaiba South Logall Latll
O Doha East &l Lyl
O Doha West Ll La gl
i O Az Zour South  Lusiall 43l
Prod.of  8,kill Ll gl ; ;:;}E‘:"“Sm’l‘"’ Stn (Sl gl dgpgiadl 53
Dist.Water N

B Az Zour North Llletll 550
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Gross Production of Fresh Water by Plants During 1997 - 2016

NS
» % &)
73306 1997
6.9 78367 Aoty
7.5 84214 g
5.1 88475 2000
3.5 91535 2001
. 6.7 97640 2002
[ 45 102057 200s
[ 2.6 104675 2004
; 6.5 111502 2005
= 2.8 114600 2006
® 45 119774 2007
II 6.9 128061 2008
- 2.9 131729 2009
i 18 134128 2010
b 3.0 138094 204
&= 1z 140423 alie
~ 0.8 141515 2013
g 2.4 144897 2014
(&) 36 150150 AR
53 158113 2016

* Represents Net Distillate Water plus Brackish Water for blending,
Water Produced by Reverse Osmosis Units & Distilled Water
Consumed by Stations & Shuaiba Industries.
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- Fresh Water

Chapter 2

YoAT - Yo oA (el IS Wit J guad s s Iiatl oLt Y Mgl g LN

(Goglalrwal Holla> (19ula)
Quarterly Production & Consumption of Fresh Water During 2008- 2016
( Million Imp. Glns. )
el P JESTTETI S IVl w [ Quaner &
Total 4th Qrt. 3rd Qrt. 2nd Qrt. 1stQrt. Year &l
Gross Production of Fresh Water Lodadl oLl L3 | Slas]

128061.1 31415.7 35184.0 34029.9 27431.5 2008
131729.3 32655.7 36698.9 33782.4 28592.3 2009
134128.3 33335.7 36659.8 34385.8 29747.0 2010
138094.2 33561.5 38674.2 36030.3 29828.2 2011

140422.8 33247.0 39520.9 36464.3 31190.6 2012
141514.7 34569.8 39078.0 36311.1 31555.9 2013
144896.7 35538.6 40096.9 38049.0 312121 2014
150150.3 36593.6 40934.6 39024.0 33598.1 2015
158113.2 41939.5 41475.1 39677.0 35021.5 2016

Gross Consumption of Fresh Water Ll oLl gzl Lo

128187.9 31502.5 35218.1 33439.4 28027.9 2008
131586.4 32612.4 36256.9 33663.9 29053.2 2009
134153.1 33351.1 36349.9 34277.8 30174.3 2010
137862.9 337071 38417.1 35360.7 30378 2011

139887.4 33598.2 38603.1 36266.1 31420 2012
140738.9 34280.4 38982.2 35989.5 31486.859 2013
145221.1 35913.8 40005.3 37654.0 31648.0 2014
150124.1 36735.4 41006.6 38995.8 33386.4 2015
157669.8 41094.3 41917.5 39992.5 34665.5 2016

Net Production of Fresh Water Ldadl sl 21 il

119878.3 29360.1 32939.7 31963.5 25615 2008
123046.5 30527 .1 34233.4 31636.4 26649.6 2009
125279.0 31136.7 34281.8 32191.9 27668.6 2010
128257.3 31180.0 35606.0 33719.5 27751.8 2011

130423.4 31031.6 36917.2 33801.6 28673.0 2012
133790.1 32687.2 37006.5 34335.4 29760.9 2013
136126.2 33338.7 37685.9 35838.7 29262.9 2014
140870.9 34349.9 38420.5 36592.0 31508.5 2015
146804.4 37447.5 38946.8 37455.9 32954.3 2016

Net Consumption of Fresh Water Ll oLl Sl Sl

120005.1 29447 32973.8 31372.9 26211.4 2008
122903.5 30483.8 33791.4 31517.8 27110.5 2009
125303.8 31152.1 33971.9 32084.0 28095.8 2010
128026.0 313255 35348.9 33050.0 28301.6 2011

129887.9 31382.7 35999.4 33603.4 28902.4 2012
133014.3 32397.845 36910.764 34013.8 29691.9 2013
136450.6 33713.81 37594.352 35443.7 29698.8 2014
140844.7 344916 38492.562 36563.8 31296.7 2015
146361.1 36602.3 39389.2 37771.4 32598.3 2016
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- Fresh Water

Chapter 2
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Total Production of Fresh Water (MIG) In Kuwait
During 1997 - 2016
Lol VALl | Vil | LaQIabidy i s | ellyel 4S5l i
Percentage of Annual | Total | Kuwait National | Minisrtry of Electricity & | Year
Increase/ Decrease | proqyction | Petroleum Company Water

74330 1024 73306 1997

6.8 79402 1035 78367 1998

7.3 85215 1001 84214 1999

4.9 89432 957 88475 2000

3.6 92686 1151 91535 2001

6.5 98676 1036 97640 2002

4.5 103122 1065 102057 2003

2.5 105708 1033 104675 2004

6.3 112381 879 111502 2005

2.8 115514 914 114600 2006

4.5 120695 921 119774 2007

6.7 128781 720 128061 2008

2.7 132239 510 131729 2009

57 134493 365 134128 2010

2.9 138460 366 138094 2011

17, 140752.7 329.7 140423 2012

0.7 141750 236 141515 2013

2.3 145035 138 144897 2014

3.5 150152 2 150150 2015
53 158113 0 158113 2016

Total Production of Fresh Water Liall sl g} daa
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Total and Daily Ave. of Gross Consumption of Fresh Water
(Million Imp. GIns) During 1997 - 2016

Y11=V 44Y e 3 il SO

(S28kl 0! (5T (y34k) gl Ll (30 o0l EISUGEL N drsuslng Lo

Bl Rk BB AL | I bl | RN s |
Percentage of Annual Increase or Daily Average ~ "Gross Year
Decrease of Total Consumption Consumption Consumption

200.8 73284 1997

7.1 215.1 78496 1998

7l 230.3 84070 1999

572 241.7 88452 2000

3.4 250.7 91492 2001

6.9 267.9 97801 2002

4.2 279.1 101871 2003

2.8 286.1 104680 2004

6.5 305.5 111507 2005

2.5 313.2 114305 2006

4.8 328.1 119765 2007

7.0 350.2 128188 2008

27 360.5 131586 2009

2.0 367.5 134153 2010

2.8 3777 137863 2011

1455) 382.2 139887 2012

0.6 385.6 140739 2013

3.2 397.9 145221 2014

3.4 411.3 150124 2015

5.0 430.8 157670 2016

A

* Includes Consumption by Stations and Shuaiba Industries.
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Maximum Daily of Gross Consumption of Fresh Water During 1997 - 2016

1997
1998
1999
2000
2001

2002
2003
2004
2005
2006
2007
2008
2009
2010
2011

2012
2013
2014
2015
2016

all
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Maximum Daily Gross Consumption of Fresh Water
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Maximum Net and Gross Consumption of Fresh Water (MIG) Reached During October 2016
- - ol oty ) Bdall ol Mgzl 5 Aaall sl faty ) Zudalf oL 5gaal o
oLl Shgaul Lo oot dalate Ihgau 3 hame | AShgadls aall oLl Lol dant)) Zalaie HNgzY
= Lyl (isloall (Slaadi s
Date Net Consumption | Includes Cosump. of Dist. | Gross Consump.Includes Dist.Water
of Fresh Water | Water by Shuaiba Indus- Consumed by Stations & Shuaiba
tries Industries.
1 451.722 466.822 480.353
2 444.534 459.784 484.036
3 412.446 427.786 474.058
4 437.601 452.851 505.053
5 435.370 450.620 502.244
6 420.098 435.398 492.860
7 409.886 424.986 487.806 -
8 393.934 408.734 454.291 .
9 438.505 453.905 498.866
10 423.243 438.793 502.683
11 421.737 436.837 508.643 o
12 431.802 446.952 504.697 f
13 411.841 426.991 461.481 .b:
14 393.746 408.596 473.228 -~
15 422.109 437.109 502.922 3:
16 430.348 445.848 501.846 S
17 427.676 442.976 495.087 3
18 416.801 432.051 498.370 +
19 422.748 437.948 497.802 ;"
20 423.099 438.349 497.048
21 410.618 425.768 488.498
22 419.828 434.928 499.066
23 433.126 448.376 508.866
24 414.882 430.182 505.402
25 407.322 422,522 497.107
26 431.039 446.139 522.769
27 407.632 422.632 487.488
28 397.418 412.668 426.532
29 412.503 427.753 450.316
30 418.338 433.638 499.792
31 414.168 429.418 450.997
groxdl 13036.120 13507.360 15160.207
o e 451.722 466.822 522.769
s R 393.746 408.596 426.532
n. y Cons.
e o 420.520 435.721 489.039
Daily Ave. Cons.
- 104 (S5l slas N LIS
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Yo V1= 144V a5 malt I (8 adal stal 0ol Lo ¢y gila)
Daily Average of Max. Monthly Gross Consumption
of Fresh Water (MIG) During 1997 - 2016

i sl & o s e BNl Jlar oY o it ¢ ;)
Percentage ofAnnuallncreasel * Daiiy’A\iera“gé ofMaxlmumMonthly Gross Year
Decrease Consumption ‘eal
235.2 1997

4.5 245.9 1998
6.6 262.1 1999
1.7 266.6 2000
6.1 282.9 2001
8.5 307.0 2002
1.9 3129 2003
2.0 319.2 2004
6.4 339.6 2005
1.6 345.2 2006
4.4 360.5 2007

6.1 382.5 2008
3.7 396.8 2009
-0.7 394.2 2010
67 420.5 2011
0.7 423.6 2012
0.6 426.1 2013
257 437.6 2014
-1.1 432.7 2015
20.8 522.8 2016

*Derived from the maximum monthly consump-
tion divided by number of days in the month .

@asbklrel sl Gaale

Million Imp. Glns.

600.0 1
500.0
400.0
300.0 1
200.0

1000 {

Lodall sbidl s (g dDghan] laa] iadY agpall Jaall
Daily Ave.of Max.Monthly Gross Cons. of Fresh Water
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2015 2016
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Yo V1= V44V e B pial IS
Minimum Daily of Gross Consumption of Fresh Water (MIG)
During 1997 - 2016

1997

6.9 156.1 1998
6.0 165.4 1999
11.9 185.0 2000
-3.7 178.2 2001
12.9 201.2 2002
2.7 206.7 2003
9.0 225.2 2004
-7.0 209.4 2005
16.6 244.2 2006
7.2 261.9 2007
3.1 270.1 2008
3.5 279.5 2009
41 291.0 2010
5.2 306.0 2011
4.2 318.8 2012
-2.8 310.0 2013
0.1 310.1 2014
10.74 343.4 2015
1.0 346.7 2016

Ldall oladl o (o ss dokgiaal Jlaal 3o
Minimum Daily Gross Consumption of Fresh Water

(s sl Glls Gypale

Million Imp. Glns.
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Per Capita Consumption of Fresh Water During 1997 - 2016

i Per Capia Gonsumption Ji,‘;i:i’,’
Poremtage ol | igoie | g | S| aCh |
Annual Increase/ | I Imp. Gls. Inimp. Gls. | consumption |
109.3 39884 73284 1837450 | 1997
48 104.1 37981 78496 2066759 | 1998
3.0 107.3 39139 84070 2148032 | 1999
13 108.3 39631 88452 2231908 | 2000
0.0 108.6 39623 91492 2309102 | 2001
2.0 1107 40414 97801 2419928 | 2002
1.0 109.6 40002 101871 2546684 | 2003
5.0 103.9 38015 104680 2753656 | 2004
1.9 102.2 37279 111507 2991189 | 2005
57 98.4 35912 114305 3182960 | 2006
1.9 96.6 35229 119765 3399637 | 2007
5.7 101.8 37245 128188 3441813 | 2008
1.4 103.5 37759 131586 3484881 | 2009
08 102.6 37451 134153 3582054 | 2010
0.4 102.1 37288 137863 3697292 | 2011
1.9 100.0 36584 139887 3823728 | 2012
2.9 97.4 35537 140739 3960364 | 2013
0.1 97.2 35489 145221 4091993 | 2014
0.2 97.0 35415 150124 4239006 | 2015
0.9 97.7 35744 157670 4411124 | 2016

for Civil Information.

\

* this fiqure is taken from the official website of the Public Authority

2 L) o gl Talad) Zegld g 3 1 00 05 1 Ve 5T+
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Per Capita Consumption of Fresh Water

2015

2016

RRERE

o&‘ .'
-e w
-

dadalioldl:

S gl | ¢ b W QLS



- 000sE

- 0009t

- booLe

- booste

- 0006€

- 0000%

0001¥

J3jepp ysaly jo uondumsuo)) ende)) 134 uﬁ_.ww,_ﬂﬁ

g e o0 | T0 ey

Statistical Year Book

J9)epA Ysaldd : z 19ydeyn




Ve MTinludldD v AT nln

e R T R e e ey oy R T “uonewLOu] [IND 10} AILIOUINY D1IANd BU) JO BUISGAM [BIOIO SU} WOJ} USXe} Si ainbly Siy) ,
9Loz veLLLYY 2£616 zozze 209 86/2 £0 590
5102 9006€2Y 052€6 86612 €09 ov.le €0 56'2-
v102 £661601 95/26 89922 1’29 £282 €0 29'0L-
£L02 ¥9£096€ 6001 L9e52 5'69 6'SLE £0 €12
2Loe 82./£28¢ 99666 vv192 v L'v2e £0 120~
102 262.69€ 10996 82192 9'LL v'52e €0 se'e-
oLoe ¥50285€ 8€856 §6/92 £'eL 2eee €0 651
6002 188Y8YE SYLv6 /8122 SvL 9'8¢e€ £0 8e°L
8002 e18LYYe ¥5526 16892 S'eL 0'vee £0 6€9
2002 LE£966€EE £6958 90252 1'69 6'cLe £0 910~
9002 096281€ 95£08 ovese 2'69 r'yLe €0 €67~
500z 6811662 62v6. 5592 8'zL L°08€ €0 ov'z- o |
¥002 959€5/2 ARV 1822 S'vL 6'8€€ €0 S8~ Dy
€002 ¥89915e (¥ 4:7AA $6582 €8/ 1'9G5€ ¥'0 6470~
2002 8266112 9269 12882 064 0°65€ ¥'0 T
1002 20160€2 #8059 98182 AN L'15e ¥'0 G20
0002 8061£22 12629 26182 022 2'0S¢ ¥'0
Aeqied _ Aeqiad
oA tod 'S|9. .aé.:_ Aeq lolen u.ﬁwo.
s19 “duwj uj = ded enmu) I~ eseal08Q
O iopsg euspisey T I e @O e @ aseaiou) jo
u| uondwnsuog [ejoL abejusoiad
IBap uone|ndoy (T A2 1959 uondwnsuo) eyden ied éace (€ e
g 0 e I e st B Iy
9102 - 0007 SurInq JdJBAA YSaI] JO (10393§ [eIudpIsay ul) uondwnsuo)) ejide)) J3J

I T o0 TR0 e (e 3 s ) <O I e e v v A - L A




JIIJBAA YSAL] JO (10399 [ejuapIsay ur) uonduwnsuo)) ejde)) Jog
lapra Sralivall (o i PlVie vadd Loald LIV Lo

00061

00017

000£7

00057

000LT

00067

0001¢€

suoqpen) *duy
Al el AL

J9)ep) ysaldd : z 19ydeyn

-
Q
Q

m
S
o

>
©

o

=

e
=
]
-t

(4p)







Juaall
Chapter

BRACKISH
WATER







f A slliALds upmm

S oSl nd s nsile nieSs o il e8] o g sem pUSS g SU) A g Bl ok
A5 ) goeeo oo 0S5 o LAl Ao gy b 08 le g8 g o oSN e gasme Ly 4T 0SS 4o
e'l._ll_gas.al.o.‘.‘.n:igﬁ::-J_,.‘:'-upy@y;&@y@ﬂ%;rh-ﬂ‘&ﬁ&&ﬁ&idl&&b

.q:ﬁ}|&lo@1ﬁswﬁqdw5fﬁq@ﬁ|

Chapter 3 : Brackish Water

Statistical Year Book 117

CJL.&.E.‘.;::.Aﬁ’l..:.t‘.'...u't.lZ:-,lll:i,lbdu3.:-—_,1“ﬂ:ﬁo@y%ﬁﬂl3}&n@ﬁ|é@%hg‘ﬁﬂ_’
S PPMQsee M PPM gosn O oLl b}ac}lﬁ}%hﬂ@%&jdﬂibuihjm

Yoo 'C;_\..!LaC}Iﬁérbﬂimﬁy@ﬂlg%i}@jﬁylﬁ}l%}ag”\;—ybim..‘..‘...a_‘_gﬁ|&o.§.c
PPM ¢+« JIPPM

8050 Altate 140+ dw e oy oS0 W g5 b o 5l LS LY U g sLt3] 5 ikl Sl oy 3

rL.l:‘-.'.‘.alr:..vﬂgs\‘tV' rlﬁ&ﬂ@klol}!c}ﬁjs)bln Jioﬁﬁéﬂ‘_}wl‘goulr_jﬁub aLU.gS.“
Aol 5 Jlesl SIS 5 Lodadl oL Y LW Ll Sldes b Jsadl ada oo Dozl oL

Gyl ol ad 3o B AN el dab By o s Ao gooms A2b B oldl o x5
Gplodl i a5 85 51 ol 5] LY U s 5 dor 5 ¢ o) gl g Uil |1kl 5k
Jams 350 Jams e VAAT plo o ST el B abits o5 gl b ol Jam s ¢ Llas)) J 525
o I AU oo LT or 5 eS¢ g 5801 oS S 5 L5y St oy (g U1 Adendl Jim o 31 1Y
P KV PRSP R W PO (e

22085 A &5l se a5 58 A Gasb oo Ol ) A Gl AL oL dlasls 305 5l B )
Al DY bme B Jorind S oLl ) 55 Sllazes 3 b (e ami) 5 o Lo I BLEYL o 8l ole
Al &pland SIS 5 250l SV Loz V) o s 2 g Bloaondl Ao 5015 (g M 98 il oLl e Jalih LS
el Jlesl

OPl> Hade VEO, 0 6“-9" u’i ad o3| oLl )L'-'y AU s U Al Bl cloy A3 1

Y Tl o U5 o0 Il o] Bl ad iy (s 3 0 gl B (5 5b )
K ‘GosbP ol 0P Oale (VAL AYY) JI 0>




@yéﬁienﬁsuﬂsﬁ,m;k@_..vm“ PSS NPT P PO
& B sl AL B3t oLl S Leta s J gt Slioial 3 b e R Y] BUall b ) Ladiis
sk N BLEYL 8 o] Jam G2 Jlady o8 ety Lt Jsi 8 Jlad 2531401 GLLUL

(SN Ja) A dall fa

&é}LﬂﬁéJ}bﬂ‘deb- A CRCRCRE CL‘A‘JY (IJ:.: \'\a.l.ﬁ)é‘k%”c}ﬁa-)l.ﬁyf-;ﬁ-wri_
mal) s b Jaldh) e Zo 35N d- ML) 2GS oL 5 52)

UL elis) Jlasl o elgm VI 1550 05 0 drs 1) WY Lase 5 Jadl LT L foads JlaSanl o5 -
Y Wlge Lss SLY obe med bl bghas IS Wy Rt Ll LY G2
S5l el 0P D sede YL,V 2N YN e ple I LTI el Jads o o 5L 6501 LG
O & seke ¥+ Beans W) A Y1 DU sy 1, AY BT LT ske Jlaor] e ¢ L 2505
Lo s o5k sl

5 3 Lags (gsbl ol 0l Gake VE, € Zl8Y B0 Jam sl Ul slaeVl o3 LS -
It a3 s opo L] e A1 8 L) ol s Jaldf Lo o301 2 ) ALIS oL
o

TN e 0 ] Lo S oy JSH s e Ly 10 oLy 550501 a3 5l e 35—

el Ogs Sy ¢ oy s bl Cilises e de ga (nSe 20 Y0 0 0) (g, 5Bl sl o sl

0559 sy (s pmadll gz ol 25 olST INgraVl gl g0y w3 SIS b ol lakd
(S ol 0l gk 4,410 LI 3 gl o gl ALS olald ] Y dns g

08 0 ske STV, A 3 YN i 3 231 0 S Aad 2,V sald 2l L

oo

all

[ FT6A flr §

Lad

o

-

A ol

[ Coiull slas ¥ OIS



Chapter 3 : Brackish Water

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

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

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
distribution stations. This water is used for blending with distilled water, irrigation and
landscaping plus house-hold purposes, livestock watering and construction works.

The present total output installed capacity of ground water wells is around 145 MIGPD
meanwhile, maximum daily consumption in summer of 2016 hit 71.622 MIG.

This water, at present available to 78655 consumers at a very reasonable price, while other related
programmes 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. /
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ﬂaﬂ of the Atraaf Water Well field (16 Wells) is producing daily 6300000 Imp .Gallonsh

this water is being used for distribution and blending purposes in Sabiya Station.

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

- Presently work is going on to develop Al-Wafra field in order to produce 14.4 Million Imp.

all

Gallons per day of brackish water which is necessary for blending with distilled water that
is expected to be produced from the new Az-Zour North Station.

- In the field of water storage 15 (661,000 1G) cone shaped tower reservoirs were constructed
in different areas by the Ministry with a view to maintain water pressure in distribution

[FT6A ik {

networks and to meet the maximum demand. Thus, the present total capacity of brackish
water tower reservoirs is 9.915 MIG.

“a“

- As for ground storage, the total capacity is 537.8 MIG.

-
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Production of Brackish Water (MIG) by Ministry
of Electricity & Water During 1997 - 2016

obaidl 5l a3l ) & gl & g2l Al a2l !

Percentage of Annual Increase / Decrease Production Year

23978 1997

8.7 26076 1998

- 0.2 26121 1999
g 8.0 28204 2000
© 6.7 30098 2001
; 2.1 30743 2002
i = 4.1 32011 2003
824 36 33160 2004
% 2.3 33912 2005
E -0.1 33865 2006
m -4.6 32315 2007
. -9.4 29284 2008
™ 3.2 28334 2009
o -20.1 22628 2010
"6'_ -4.4 21622 2011
(4] -1.8 21231 2012
s -10.7 18964 2013
-5.1 17996 2014

-8.7 16438 2015
3.5 17008 2016
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Total Production of Brackish Water (MIG)
In Kuwait During 1997 - 2016
e T e
ol el Total Rictuetion | KuwaitOll. | (Minstry of Blecrcity: | o2,
Increase / Decrease otal Froductiol Company & Water :
25817 1839 23978 1997
8.1 27918 1842 26076 1998
-0.9 27669 1548 26121 1999
a; 10.2 30487 2283 28204 2000
'a' 4.9 31980 1882 30098 2001
; 2.3 32721 1978 30743 2002
- 4.1 34077 2066 32011 2003
7 2.6 34951 1791 33160 2004
x 3.1 36046 2134 33912 2005
g 0.5 36214 2349 33865 2006
b -5.0 34403 2088 32315 2007
m -9.0 31297 2013 29284 2008
‘; 32 30280 1946 28334 2009
— -19.3 24433 1805 22628 2010
3 -4.9 23239 1617 21622 2011
o -3.4 22457 1226 21231 2012
_‘:5 8.8 20492 1528 18964 2013
$) -4.1 19659 1663 17996 2014
=7l 18264 1826 16438 2015
26 18733 1725 17008 2016
o glll ALt oLl g 153) dLoa
W Total Prod. of Brackish Water
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Net Brackish Water Consumption ( MIG ) Distribution During 1997- 2016
IV Sl plaidl il 0 G il | IS e gl Juald Iz Lo O]
Percentage of Annual Increase / Daily Average ~ Net Year
Decrease of Net Consumption Consumption Consumption
52.6 19190 1997
9.0 57.3 20908 1998
-1.1 56.6 20669 1999
7.6 60.8 22245 2000
— 4.9 63.9 23329 2001
9 1.6 64.9 23703 2002
';5 3.5 67.2 24536 2003
5.2 70.5 25802 2004
ﬁ 1.1 69.9 25520 2005
X -3.9 67.2 24532 2006
E 2.7 65.4 23881 2007
m 9.2 59.2 21680 2008
. -1.1 58.8 21446 2009
™ -13.9 50.6 18456 2010
qh, 4.4 52.8 19265 2011
"5_ -1.1 52.0 19046 2012
_‘:“ -12.3 45.8 16705 2013
(&) -5.4 43.3 15797 2014
9.5 39.2 14302 2015
-0.7 38.8 14203 2016
dasll) A5 oLull 5] ilia
. Net Consumption of Brackish Water
MIG
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Gross Brackish Water Consumption ( MIG )
Distribution During 1997 - 2016

Izl alad laid) o 53l & g2l 3 Iz o ) Juall o -
Decrease of Gross Consumption Consumption '

65.7 23989 1997

8.6 71.4 26060 1998

0.1 71.5 26085 1999

- 8.3 77.2 28249 2000
9 6.5 82.4 30093 2001
© 22 84.2 30748 2002
; 4.0 84.2 31980 2003
ﬁ 3.8 90.7 33188 2004
% 2.2 93 33929 2005
O -0.2 92.8 33868 2006
E -4.7 88.5 32288 2007
m 9.3 80 29285 2008
== -3.2 77.7 28343 2009
"2 -20.1 62.0 22640 2010
9 -4.2 59.4 21684 2011
Q. -2.5 57.7 21132 2012
_‘:5 9.7 52.3 19072 2013
(&) -5.8 49.2 17960 2014
-8.6 44.9 16406 2015

35 46.5 16987 2016

* Gross Consumption Includes Net Consumption plus consumption
by Reverse Osmosis Units and Brackish Water used for
Blending.
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Sellll Lol Sllases 35 B 3 Laasenll -

logep
MIG

17000 1|

|
16000 -
|

15000 l'-— —

Lo sll) 2t ool Sin] oo
Gross Consumption of Brackish Water

\

Statistical Year Book 127




-

43 oLt EP gl

Gross Consumption of Brackish Water

A olt!

lgep
MIG

40000

10000 -

lg.p
MIG

100 -

50

40

30

20

‘@\

a3

I3ty laa
Gross Consumption

R R

Aoyl Glaay asall Jaall
Daily Ave. of Gross Cunsumpt]on

AR IR

N

D

%
»

.

K T, SN TN SR |
O R

all

Lad

2 Years

"aLd!:éd i |

-

A ol

. S gt | g oW QLS



Al J guad coaam Aom oAU LS oLt 5 Mgt g L
(S8l o 0L 19400 ) Yo AT = Yo v A [y 3yt I35

Quarterly Production & Consumption of Brackish Water
During 2008 - 2016 ( Million Imp. Glns. )
€ e el g LA e Jealle Quarter
Total 4th Qrt. 3rd Qrt. 2nd Qrt. 1stQrt. Year i
Gross Production of Brackish Water o G LIS oLl sl Lo
29284.298 7216.105 8042.186 7822.965 6203.042 2008
28333.880 6315.946 7931.852 7721.063 6365.019 2009
22628.199 4976.520 5675.227 6609.010 5367.442 2010
21622.020 5237.129 6622.857 5601.580 4160.454 2011
b 21230.987 4999.051 6092.758 5544.021 4595.157 2012
2 18963.613 4342.300 5568.208 5074.832 3978.273 2013
] 17996.085 4494.096 5305.064 4822.255 3374.670 2014
; 16437.758 3673.576 4820.156 4207.539 3736.487 2015
= 17008.139 3596.384 5259.049 4747.561 3405.145 2016
7} Gross Consumption of Brackish Water o ML AL LUl gzl | Lo
E 29285.054 7211.780 8044.88 7758.57 6269.824 2008
%) 28343.059 6302.431 7926.267 7748.234 6366.127 2009
4+ 22639.759 4961.298 5686.372 6600.653 5391.436 2010
= 21683.628 5281.815 6603.031 5549.762 4249.02 2011
m 21131.505 4913.466 6111.367 5536.752 4569.92 2012
= 19072.052 4382.660 5517.797 5134.252 4037.343 2013
™ 17959.503 4427.973 5331.065 4880.239 3320.226 2014
dh, 16406.161 3635.599 4749.845 4260.716 3760.001 2015
] 16986.944 3613.030 5168.72 4779.173 3426.021 2016
Q. Net Production of Brackish Water o Gl LIS LU+l Lo
© 21679.435 5355.964 6066.937 5795.128 4461.406 2008
5 21437.301 4729.214 6079.391 5918.488 4710.208 2009
18444.797 4136.240 4729.356 5330.076 4249.125 2010
19202.960 4718.331 6133.224 4911.669 3439.736 2011
19145.462 4390.237 5439.832 5109.584 4205.809 2012
16596.452 3745.206 4930.968 4495.985 3424.293 2013
15838.163 3972.022 4763.420 4242.742 2854.979 2014
14333.694 3125.212 4205.394 3759.820 3243.268 2015
14223.949 2953.811 4509.428 4006.761 2753.949 2016
Net Consumption of Brackish Water FES T BT ER MU PES B W
21680.191 5351.639 6069.631 5730.733 4528.188 2008
21446.480 4715.699 6073.806 5945.659 4711.316 2009
18456.357 4121.018 4740.501 5321.719 4273.119 2010
19264.568 4763.017 6113.398 4859.851 3528.302 2011
19045.980 4304.652 5458.441 5102.315 4180.572 2012
16704.890 3785.566 4880.557 4555.404 3483.363 2013
15796.581 3905.899 4789.421 4300.726 2800.535 2014
14302.097 3087.235 4135,083 3812.997 3266.782 2015
14202.754 2970.457 4419.099 4038.373 2774.825 2016
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Maximum Daily of Net Consumption of Brackish Water During 1997 - 2016

S mtl S ol e H et e . T -

87.8 1997

3.5 90.9 1998

4.2 87.1 1999

7.6 93.7 2000

3.2 96.7 2001

- 2.0 94.8 2002

9 o 102.1 2003

© 1.8 103.9 2004

; 7.5 111.7 2005

i = -5.9 105.1 2006

824 6.0 08.8 2007

ﬁ -15.3 83.7 2008

E 14.5 95.8 2009

m -20.8 75.9 2010

s 13.0 85.8 2011

™ DD 83.9 2012

3 -6.9 78.1 2013

-E_ -5.5 73.8 2014

o -16.1 61.9 2015

Ao 25 63.5 2016
(&)

da gl LM old) o poss Vi) ilia cundl
Max.Daily Cosumption of Brackish Water
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Brackish Water

Chapter 3

Yo VT =148V 03 ittt IS Ao ol ALUS oL (e &yt S Dghi!
Per Capita Consumption of Brackish Water During 1997 - 2016

| :as'::vufi-ﬂrt-d'%‘:ﬂ i | Per Capita Consumption s, 5! g A
Percaage of | frtgsplr | i gionts | CURET | s | e
Annual Increase/ In Imp. Gls. In Imp. Gls. Consumption Population |  Year

" Decrease Per Day Per Year (In MIG)
33.7 13056 23989 1837450 | 1997
-3.4 34.6 12610 26060 2066759 | 1998
-3.7 33.3 12144 26085 2148032 | 1999
4.2 34.6 12657 28249 2231908 | 2000
3.0 35.7 13032 30093 2309102 | 2001
-2.5 34.8 12706 30748 2419928 | 2002
1.2 34.4 12558 31980 2546684 | 2003
-4.0 33.0 12053 33188 2753656 | 2004
-5.9 31.1 11343 33929 2991189 | 2005
-6.2 29.2 10641 33868 3182960 | 2006
-10.7 26.1 9498 32288 3399637 | 2007
-10.4 23.3 8509 29285 3441813 | 2008
-4.4 223 8133 28343 3484881 | 2009
-22.3 17.4 6320 22640 3582054 | 2010
7.2 16.0 5865 21684 3697292 | 2011
-5.8 15.1 5526 21132 3823728 | 2012
-12.9 13.2 4816 19072 3960364 | 2013
-8.9 12.0 4389 17960 4091993 | 2014
-11.8 10.6 3870 16406 4239006 | 2015
-0.5 10.5 3851 16987 4411124 | 2016

*End of year population figures obtained from the official website of the
Public Authority for Civil Information.

Sl phaol) Zalall Zegl) g 3 3 511 10 05 11 in 5T+

Imp. Glns.

Gashlal Gslla

Lo oll) 066 oldl e 90l 5o
Per Capita Consumption of Brackish Water
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@sh & Brackish Water Storages \

The Ministry’s plan is based on increasing Fresh and Brackish Water storage capacity as a stand

by for future emergencies and for meeting the water peak consumption. Such plan involved the
construction of reservoirs with different capacities in various places. The present storage capacity
is as follows:

1- Fresh Water:

- The capacity of reservoirs operated by gravity is 2177 MIG.
- The capacity of reservoirs operated by pumps is 2099 MIG.
- The capacity of elevated towers is 55.190 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 infec-

tion equipments and operate automatically from Control Centers connected to pumping stations.
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Fresh & Brackish Water Storages

Chapter 4

Yo NT- 1440 (pad pial! IS dodiall oleall (o 3] Oilaw ygkad
Development of Fresh Water Storage Capacity During 1990 - 2016

B i HI N PEH TN s M ol 1 ]
Sl s i)l o Ground Reservoirs Elevated Water Towers
o ie-.éﬂ; o “-U’: :f'-*” Sl sae ST e oy
Tarond | Seage | Geeed |l Qo | amberr | Yo
Hg:e__rvqirs G?,Efg;y Capacity Reservoirs | Capacity | Reservoirs
zapacily (A+B) (MIG) (MIG)
(B) (A)
1914.0 1889.00 58 25 40 1990
0.0 1914.0 1889.00 58 25 40 1991
-1.9 1876.8 1852.00 57 24.8 40 1992
0.0 1876.8 1852.00 57 248 38 1993
1.1 1897.0 1872.00 58 25 39 1994
0.0 1897.0 1872.00 58 25 39 1995
14.3 2168.0 2143.00 64 25 39 1996
0.0 2168.0 2143.00 64 25 39 1997
0.7 2182.8 2157.80 65 25 39 1998
0.0 2182.8 2157.80 65 25 39 1999
0.0 2182.8 2157.80 65 25 39 2000
0.0 2182.8 2157.80 65 25 39 2001
-0.0 2182.6 2157.80 65 24.8 38 2002
0.0 2182.6 2157.80 65 248 38 2003
0.0 2182.6 2157.80 65 24.8 38 2004
12.3 2450.3 2413.60 i 36.682 56 2005
6.9 2618.6 2578.60 74 39.987 61 2006
0.0 2618.6 2578.60 74 39.987 61 2007
0.3 2627.6 2587.60 74 39.987 61 2008
7.9 2834.2 2794.20 78 39.987 61 2009
5.9 3002.0 2962.00 82 39.987 61 2010
23.8 3716.9 3676.95 95 39.987 61 2011
0.0 3716.9 3676.95 95 39.987 61 2012
16.2 4320.9 4276.95 103 43.953 67 2013
0.2 4331.1 4275.95 102 55.19 84 2014
0.0 4331.1 4275.95 102 55.190 84 2015
0.0 4331.1 4275.95 102 55.190 84 2016
141
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Yo\ ALal! IO (350l kel 93l (350e) Apitall oLl (oo 52510 o053 (393300 3303 Ae
Daily Maximum & Minimum Fresh Water Reservoirs’ Available Capacity (MIG) During 2016

3 aw o u 8 e ol o
- - &M = -
Month Min. Avail. 8 Min. Avail. : A
7)) o Date - Date
Q Capacity Capacity
Q January 3718.548 15 Jan. 3509.630 01 Jan. 2
I~ Februar | 3
o y 3696.173 29 Feb. 3490.272 17 Feb. F
e
N March 3884.880 19 Mar. 3713.280 01 Mar. ool
= April 3826.693 01 Apr. 3595.414 29 Apr. JiA
T May 3567.634 01 May. 3258.236 18 May. b
< June 3506.221 28 Jun. 3304.157 01 Jun. Pepe
e July 8579.137 17 Jul. 3490.345 04 Jul. s
2 August 3523.771 01 Aug. 3401.085 31 Aug. | ol
= Septemb -
[T} epiember 3336.607 01 Sep. 2882.203 27 Sep. P e
E October 3790.354 29 Oct. 3133.740 01 Oct. 2550
m November 3884.835 30 Nov. 3624.174 26 Nov. el
o3 December 3966.021 02 Dec. 3588.752 15 Dec. | e
_—
7))
(<)) .. .
= 2016 plad Liall sbll o Jigie cag G5ae o0y e
w Daily Max. & Minimum Fresh Water Reservoirs Avail. Capacity - 2016
<
B
()
)
Q.
©
e
(&)
“Maximum Available Capacity 3,35k daw el M Minimum Available Capacity = 3;igie da Al
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Development of Brackish Water Storage Capacity During 1990 - 2016
fad pg0s i N 5 A 1) 5
Ol k) Ground Reservoirs Elevated Reservoirs
1o il Total _ _ Ol
Change % | Storage | =Mi eid S L Period
| Capaoity | G e Goeoud) | slh
(MIG) Storage Number of Storage Number of =
(A+B) Capacity Reservoirs Capacity Reservoirs #
' (MIG) (B) (MIG) (A)
301.6 292 26 9.6 15 1990 —
-8.3 276.6 267 21 9.6 15 1991 -—
13.4 313.6 304 22 9.6 15 1992 g)
17.6 368.9 359.3 23 9.6 15 1993 "i
24.4 458.9 449.3 25 9.6 15 1994 a
0.0 458.9 4493 25 9.6 15 1995 )
10.8 508.4 4988 26 9.6 15 1996 3
0.0 508.4 498.8 26 9.6 15 1997 =
0.0 508.4 498.8 26 9.6 15 1998 -
0.0 508.4 498.8 26 9.6 15 1999 l:‘l‘
0.0 508.4 498.8 26 9.6 15 2000 2
0.0 508.4 498.8 26 9.6 15 2001 34:
-0.1 508.054 498.8 26 9.254 14 2002 1
0.0 508.054 498.8 26 9.254 14 2003 s
0.0 508.054 498.8 26 9.254 14 2004 =
5.9 538.054 528.8 27 9.254 14 2005 q’
0.0 538.054 528.8 27 9.254 14 2006 ,4
0.0 538.054 528.8 27 9.254 14 2007
0.0 538.054 528.8 27 9.254 14 2008
0.0 538.054 528.8 27 9.254 14 2009
0.0 538.054 528.8 27 9.254 14 2010
0.0 538.054 528.8 27 9.254 14 2011
0.0 538.054 528.8 27 9.254 14 2012
0.0 538.054 528.8 27 9.254 14 2013
1.8 547.715 537.8 28 9.915 15 2014
_ 0.0 547.715 537.8 28 9.915 15 2015
K 0.0 547.715 537.8 28 9.915 15 2016
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ﬂ ALaTT I3 (83580 el 15 (15 A S0V ALAD 5Ll (30 58500 (5 53 193500 3319 e

Daily Maximum & Minimum Brackish Water Reserves ( MIG ) During 2016

Monty aximum Reserve | imum Reserve |  Date
January 360.854 329.124 26 Jan s
February 385.881 05 Feb. 308.584 11 Feb Pl
March 385.152 01 Mar. 309.577 24 Mar ol
April 368.383 15 Apr. 340.788 01 Apr. b
May 336.572 01 May. 256.792 25 May. sle
June 334.044 18 Jun. 280.499 28 Jun s
July 362.262 23 Jul. 298.781 05 Jul e
August 397.774 12 Aug. 350.295 01 Aug st
September 394.642 24 Sep. 324.702 13 Sep procew
October 402.652 30 Oct. 338.020 23 Oct. 2551
November 398.249 08 Nov. 275.028 28 Nov i
December 370.341 31 Dec. 289.720 01 Dec >
2016 plal o slll Li oLl (3o Higin (pasy Gadae aly (e
Max. & Min. Daily Brackish Water Reserves - 2016
L
MIG
450 1
400 -
350 -
300 -
250 -
200
150
100
Jan. Feb. var. Apr:
" May jup. Jul. Ang, Ol gl
Sept. QOct. Nov. Years

M Minimum Reserve

‘_'J‘,",.:Ln u-‘l..l'

Dec.

W Maximum Reserve Osyaa el
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Fresh Water Elevated Towers During 2016
Ll
Capacity
; e »H
(o 5ke) 2 LSl sl
g (MIG) Number of | Group Location
. Towers Symbol
o gt e o
© Total Each Tower
S 3.966 0.661 6 D1 | Adeliya Ll
7)) .
< 3.966 0.661 6 p2 | Bayan o
@ 5 th Ring Road ol g 1l
© 1,083 0.661 3 by, |Suma=souh bl
; 5th Ring Road ol g 1l
= 1.983 0.661 3 b, |[ACeeian ol 3
[72) 6th Ring Road sl (g A1)
4 KuwaitTowers Tl o S 1l
g =000 : 5 Ee (out of service) (i 2 15)
E 1.322 0.661 2 D7 Ahmadi East Sl 3,2
0.110 0.110 1 : ,
] 0.200 0.200 1 iz | raleke o
e 5.949 0.661 9 D3 Ardiya Aol
g 1.322 0.661 2 D8 Jahra o) gl
-
TR 0.661 0.661 1 D11 Sabhan R
x 1.322 0.661 2 D12 Mina Abdullah alllts elis
< :
Doha South i gl o g
a; 2.644 0.661 4 D14 (AL- Quirawan) Cols >
= Jahra South o) gl g
% 2900 D88t q D15 | (Saad Al-Abdullah) (hionll )
L= JaleebWest ST P P
& it b
(&) 5268 0,601 B D1g (Abdullah Al-Mubarak) (3,1 las)
1.983 0.661 3 D17 Khairan Pearls Ol e Y
1.322 0.661 2 D18 Khairan City Ol ) Ryke
Al_Jahraa New -
3.305 0.661 5 D20 |l skl o] 1]
Jaber Al-Ahmed
5.949 0.661 9 D21 ToWars LVl 1
Sabah Al-Ahmed
5.949 0.661 9 D22 |7 e LYl o gl )
55.190 - 84 Total .y-y
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Fresh Water Ground Reservoirs Capacity During 2016

atl

L35 120 )31

oldl &

A oltiAldd sl dlgdns

Ceosks | o2TE | s | e
Designing DSl INumberof | Group. Location
(MIG) (MIG) Reservoirs|  Symbol
55.0 1 . o
70.0 15.0 1 Al Shuwaikh G
15.0 15.0 1 A2 Hawally S
7:9 2
15.9 1 _
268.0 45.7 3 A3 Sabhan e
100.0 1
16 2 : -
47.0 75 5 A5 Shuaiba Lnll
10.0 5.0 2 A6 Rawdatain s )
8.8 4.4 2 A7 Massila I
31.8 1 N }
311.9 58.0 2 A10 f"[;’éﬂg;kha‘ =S
54.7 3 =
185.0 37.0 5 A13 Wafra |
5.0 5.0 1 A18 Jahra ol 4!
20.0 1
31.5 10.5 1 A19 Failaka L
0.5 2
539.0 53.9 10 A21(1)  |Az-Zour (1) (1) ;550
275.0 55.0 5 A21(2) |Az-Zour (2) (2) ;55
4.0 2.0 2 E11 Ahmadi East a1 G 5
332.4 gg'g g E12(1) |MeenaAbdulla (1) (1) aliss st
440.0 55.0 8 E12(2) |Meena Abdulla (2) (2) s els
222.0 37.0 6 E13E13N |Funaitees West (1) (1) bl 2
216.0 jgg ? E13N Funaitees West (2)  (2)_mdacdll ;&
400.0 80.0 5 Funaitees West (3)  (3) ki)l , 2
55.0 3
407.0 38.0 4 E14 Muttla (Upper) (Je) gl
90.0 1
15.0 1
155.6 2.8 2 E15 Mutla (Lower) (aise) g\l
45.0 3
330.0 55.0 6 A20 Sabiya il
Doha South iyl g
243 e ! BIE (Al-Quirawan) (@)
!275 .950 - 102 Total tyy
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Brackish Water Elevated Towers During 2016

atl

1.983 0.661 3 D1 Adeliya Al 'i)
1.983 0.661 3 D2 Braysh ok .‘67
’ ’ 5th Ring Road el ] (g 510 a

1)
: : Surra S -
1.983 0.661 3 25 5th Ring Road -l s 21l 3
Q
Abrak Khitan Ol 5 -
1-984 £-o6d 3 D5 6th Ring Road sl (s 51l )
.Jo
1.322 0.661 2 D8 Jahra ol gl a
3:
0.661 0.661 1 D20 New Jahra sl el g Q
9.915 : 15 Total gl i
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Fresh & Brackish Water Storages

Chapter 4

Yo\ lale oA it ALUS olialt Aud y 31 SN 330 Ol
Brackish Water Ground Reservoirs During 2016

Ladip o Ol S 2l 4 o
e I e e e
Total Capacity per Number of | Group Location
Capacity Reservoir Reservoirs | Symbol '
(MIG) (MIG)
15.0 7.5 2 A1 | Shuwaikh s
7.5 78 1 A2 | Hawally P
8.8 4.4 2 A3 Sabhan Oloens
8.8 4.4 2 A7 | Massila -l
37.0 37.0 1 E12 | Meena Abdulla s elia
48.7 :13;3 1 E13 (1) | Funaitees West (1) (1) el g 2
45.0 45.0 1 E13 (2) | Funaitees West (2) (2) gl g2
30.0 30.0 1 Matlla Upper (W) gl
6.0 3.0 2 E16 |Jahra el gl
9.0 9.0 1 D20 | New Jahra Sddl el gt
65.0 35.0 1 E17 | Sulaibiya dleall
30.0 1 (Sector E) bz (E)
10.0 5.0 2 E18 | Shagaya (Field A) (4 o) Llatd
15.0 15.0 1 E19 | Shagaya (Field B) (o Ja) Lladd
37 37 1 E22 | Wafra Field 3 gl o
70.0 35.0 2 E23 | Um-Qudair Field RPN
15 5.0 3 A4 Sulabiya Ll
55 55 1 E24 | New Sulabiya RUNED W WA |
224 o8 ! el o
537.8 - 28 Total gyemell
(A) Reservoirs operated by Pumps. el Jasd S SN (A)
(E) Reservoirs operated by Gravity. alall les¥l Jaad 3 b (E)
151
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Fresh & Brackish Water Storages

Chapter 4

Yo Vlale dalgd (o Axaall old) s Olkasmoe daw
Fresh Water Pumps Capacity During 2016

Statistical Year Book

Lo 5550 el O gl 52l
M.IL.G. /Day aalate ) e o s
I el To Zone Symbol Pump Stations
Standohy \ |
6.33 19.00 Z (1+4) § .
4.00 15.80 Z @) PN New Shuwaikh  suadlz e
5.00 25.00 Z (1+4) P Old Old Shuwaikh el g )
3.60 6.10 Z (2) P2 Hawalli I
2.45 9.24 Z (2) P4 Abrak Khitan Lo ol
10.00 30.00 Z(1)
5.00 15.00 Z(2) P4N O S
2.30 4.50 Z (7)
5.00 10.00 E (13)
9.90 25.70 Z(1)
7.60 7.60 Z(1S) P5N New Shuaiba ] Tonti
2.38 2.38 Z (1S)
4.33 8.67 E13 P5 OlId Old Shuaiba eE)) Aatl
0.50 1.00 Failaka P7 Salmiya (I |
6.33 6.33 Z (1) P8 Massilah -
1.98 5.93 Z(2) P9 Ardia s
10.00 15.00 Z (1) P10 Old Old Doha Tl d sl
1.50 3.00 Z (5) :
0.63 0.63 76 P11 Ahmadi eI
4.32 8.64 Jahra P18 Jahra el gl
15.00 60.00 Z(1) Sulabikhat i
10.00 20.00 Mutla P10 N (N‘;‘i‘ ot e
15.00 50.00 A3
1.14 2.28 Failaka P19 Failaka s
1.08 2.16 Wafra Village P13 Wafra 5540l
76.80 115.20 E12
7.40 14.80 Al Wafra Reservior
9.90 9.90 Lale Al Kiran Pat Az-Zour sz
6.36 6.36 Al Kiran City
95.79 95.79 E13 (Site1 & Site?) ‘ )
7.41 7.41 A13 P12 New 1 ":g’;gt‘mda"f‘ Gt
2 8.60 D12
67.29 201.86 E13(Sited) | P12New2 | AR gt
3.23 6.46 Al Qyrawan P14 West Doha Do gl gt
5417 108.35 Al Sabiya P20 Sabiya iall
465.89 928.69 Total gsendl
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Brackish Water Pump Stations Capacity During 2016

La 55l ol 05llr 05k
M.L.G /Day .
' ks ) B el lases
_ ‘To Zone Symbol Pump Stations
bV el
Stand-by Actual
6.33 6.33 Z (1+4) PN Shuwaikh el
5.78 11.10 Z (1+4) P Old Old Shuwaikh  Ze.all s 5201 5
3.59 14.66 Z(2) P2 Hawalli P g)
7.95 7.95 Z(2) :'_}
P4 Abrak Khitan — glas 3, |
21.23 21.23 Z (1S) j:
Q
10.01 10.01 7 (18) e
P8 Massilah .l R
3.95 3.95 *Z (1S) a3
LAy
3.95 7.90 =7 (2) P9 Ardia A '
Q
b
2.16 6.48 **Jahra P16 Jahra ¢ 4! '
i
3.80 7.60 BLENDING | Pi2New2 | MeenaAb- ., i cun
dulla (2) 4
68.75 97.21 Total gyl
** Not in operation. - dead ¥ Slegema *r

4
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Fresh & Brackish Water Networks

Chapter 5
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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 2400 mm. In general,
asbests pipes were used except at low and Industrial areas.

Lately the Ministry are installing ductile pipes for fresh and brackish water networks for new
projects in case of replacement both new works from D.I. pipes.

Most of the main networks are ductile cement pipes, the rest are asbestos or steel coated within
or without. By the end of 2016 the total length of the entire network was about 17796 km
mostly D.I. pipes.

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

By the end of 2016, number of house connections to all private commercial and industrial
buildings amounts to 163070 connections with meters for fresh water and about 78655 metered
and un metered connections for brackish water, taking into consideration that there is only one
fresh water connection with a meter for each commercial building regardless of the number of
flats it comprises.

In areas where piped water is not yet available, people can obtained 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 lorry filling stations is generally

reducing because of the construction of new distribution pipelines in the new developed areas
A which previously lacked this service. 4
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Fresh & Brackish Water Networks

Chapter 5
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Development of Fresh Water Distribution Pipelines During 1997 - 2016

A

Percentage of Annual Increase Length in Kilometre Year
6399 1997

3.5 6622 1998
2.9 6817 1999
34 7048 2000
1.4 7148 2001
17 7266 2002
15 7376 2003
4.1 7677 2004
5.1 8072 2005
28 8297 2006
25 8508 2007
3.5 8802 2008
1.6 8941 2009
1.0 9031 2010
1.8 9197 2011
0.4 9230 2012
2.0 9410 2013
15 9548 2014
0.7 9611 2015
0.7 9678 2016

< Ll loall L6 Sl o
KM Fresh Water Pipe Lines
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Development of Brackish Water Distribution Pipelines During 1997- 2016
5699 1997
W
{ 2.5 5844 1998
g 23 5979 1999
..5 2.0 6097 2000
- 1.6 6196 2001
s 1.7 6299 2002
"a 1.5 6393 2003
S 1.9 6516 2004
ﬁ 6.6 6947 2005
-— . 2
T 1.8 7075 006
g 2.3 7241 2007
e 1.7 7365 2008
o 25 7548 2009
o 1-0 7625 2010
: .
g 1.5 7742 2011
b 4 777 2012
r 0 6 0
- 2.6 7976 2013
f 1.1 8066 2014
‘g. 0.2 8083 2015
0.4 8118 2016
4+
g il Als slaall LA IS Jlgha]
< Length of Brackish Water Pipelines
KM
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Lengths of Water Main Lines and Networks (In Metres) Executed During 2016
oS> ol

7 gsend! Ductile Pipes o [ o5 s
= Total Pipe Dia (mm)
S o 205 o1 Lol
E Brackish Water Fresh Water

Q
pa

B 860.950 0.00 860.950 80
d

(T
; 269.870 0.00 269.870 100
o o=
2 1947.150 0.00 1947.150 150
-

(&)

E 943.650 0.00 943.650 200
m
o3 5612.000 0.00 5612.000 300
o =

0

e 157.050 0.00 157.050 400
L
To) 6.400 0.00 6.400 600

@
"5- 50389.210 0.00 50389.210 1200
£
o 60186.280 0.000 60186.280 Total ¢ senll
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New Connections and Installation of Water Lines During 2016

() obell g b5 ) Joro 55

b kel ¢ gen - |
| ( a.bdh) | New'waier-_Génnectlons (In Numbers ) o
Brackish Water Fresh Water
332 23 309 January P
320 11 309 February )b
294 27 267 March ool
625 66 559 April b
251 11 240 May 2l
229 22 207 June PP
201 7 194 July W
324 14 310 August s
379 5 374 September s
404 9 395 October =1
508 9 499 November b
459 18 441 December s
4326 222 4104 Total &_,.od'u
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Total Number of Monthly Water Pipe Breakage Coccvrred During 2016

Cause of Pipe Breakage S 5l il p i
Gdall oLl i b1 AL oL

2 Fresh Water Brackish Water
— | | -
g gy Asbestos cew¥! | Ductile Sl | Asbestos cw..yl | Ductile LS
"5 Mot b | bt | b | bbb | b b b | Tk
P4 *Natural | **Accidental | *Natural | **Accidental | *Natural | **Accidental | *Natural | **Accidental
| 5
9 January 24| 66 4 34 98 1 0 1 0
(0
= February 3| 32 1 15 69 2 0 0 1
A o=
» March oo 35 1 13 40 1 0 2 0
x .
g April bl a1 0 17 43 1 0 2 0
| .
0 May sl 27 1 12 33 2 1 1 1
o .
- June | 35 1 11 10 2 0 1 0
(7))
O | |Juy x| 28 2 15 30 1 0 1 0
L
— August  he2f| 3g 1 28 33 1 1 3 0
o]
s September  ,wie| 37 0 18 28 3 0 1 0
d
% October 1) 49 1 20 51 1 0 2 0
e .
) November 34| g8 6 34 48 6 1 10 1

December  ,awss| 49 2 30 48 4 0 6 0

Total gl 536 20 247 531 25 3 30 3

*Natural: Due to decay, corrosion, end of life time.
**Accidental: Due to excavation or construction work
not related to pipe network or soil depression.
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iy st S L A 3 bsn e it b 8"
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Number of Connections Repaired During 2016
Lol o3 A L3,V s
Number of Connections Repaired
Month . - gl
- Ll ol i L1 2L oL
Fresh Water Brackish Water =
January 1944 137 ey
Feoiualy 1740 126 A =
March 1847 142 o ‘i'
April 1525 167 Jor! o
May 1414 108 sl )
H
June 1244 115 555 ﬁ:
July 1223 114 e 2
August 1344 113 bt :
September 1308 118 B e ‘g‘
aQ
November 1770 163 b g $
3
Becaintor 1619 131 o :
ol 18422 1556 gl
slacl Leadlal o3 Al GLahll sue 34
Numbste No.Of Connection Repaired
2500 -
2000 -
1500 -
1000 -
500
BT~ p——{—————
Jan. Feb. Mar. Apr. May Jun. July Aug.Sept. Oct. Nov. Dec.

=b=Fresh Water isialisball =E=Brackish Water i sl s oLLI /
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: Consumers

Chapter 6
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Water Consumers

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

from the very beginning.

In 1957, fresh water consumption in Kuwait totaled 648 MIG, it went up to 6638 MIG in
1970 and it reached 23443 MIG in 1980. In 1989, it reached 47605 MIG but decreased to
30814 MIG by the end of 1991 due to Iraqi invasion. Since 1992, the consumption of fresh
water is gradually increasing and in 2016 reached to 157669.825 MIG.

The average per capita consumption of fresh water is increasing greatly 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 again decreased to 16986.944 MIG
by the end of 2016.

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 163070 and brackish water consumers through the
networks were 78655 by the end of 2016.
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Development of Fresh Water Consumers (T

hrough Networks) During 1995- 2016

 Percentage of £ wcrease / Decrease nstimers Year
89585 1995
2.9 92164 1996
25 94488 1997
3.0 97309 1998
2.0 99298 1999
12.4 111581 2000
0.7 110854 2001
n 0.9 111906 2002
o 7 120571 2003
S 3.7 125075 2004
3 4.0 130025 2005
g 8.3 140824 2006
(&) 6.2 149551 2007
.e 1.2 151291 2008
© 1.2 153115 2009
§ 3.4 158354 2010
Q. 2.8 153978 2011
E 1.8 156820 2012
(&) 2.1 160168 2013
15 162530 2014
1.3 164695 2015
-1.0 163070 2016
Ldall sl (Slgins
Fresh Water Consumers
alaeYi
Numbers
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Development of Brackish Water Consumers (Through Networks) During 1995 - 2016
bzl 55 3 & g2l ddt &
r “Total Consumers: Year
62142 1995
1.0 62777 1996
0.4 63047 1997
0.5 63380 1998
0.2 63489 1999
6.6 67657 2000
1.2 68448 2001
0.3 68674 2002
2.6 70466 2003
0.1 70565 2004
3.6 73121 2005
9.7 80218 2006
0.4 80563 2007
0.2 80691 2008
-0.0 80672 2009
-0.0 80665 2010
2.1 78960 2011
-0.3 78702 2012
0.7 79217 2013
=12 78256 2014
0.4 78547 2015
0.1 78655 2016

*After removel of non-operating connections,
the number of Consumers reduced.
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Fresh Water Sales Revenue During 1997 - 2016

Consumers

Chapter 6

olas Gaela

Million KD

o

Sales Revenues (K.D)

17259413

-11.8 15225900
20.9 18415595
29.5 23850427
-29.5 16803341
53.3 25766985
-14.1 22138175
7l 23717721

35 24556789

-5.2 23284093
325 30846182
3.8 32010707

18.7 38001969
12.9 42889419
3.0 44192245

23.8 54729158
10.0 60174741
38.5 83343479
-11.3 73923634
9.4 80835751

Giall sLall asse oyl
Fresh Water Sales Revenue
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Monthly Statistical Data 2016

Chapter 7
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Break Down of Gross and Net Production of Dist. Water and Stations’ Share Percentage During 2016
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Comparative Gross & Net Production of Distilled Water ( Million Imp GIns) During 2015 & 2016
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/ LA s gad obus o TLaad
Boilers Feed Water Make-Up

2015 2016
: ' ' s dlao
1.8 39.372 | 44.002 Shuwaikh Station
dugid] ds il dlasg
4.6 252.443 | 264.133 Shuaiba South Stn.
el bt i e
-7.2 242,274 | 224.732 Shuaiba North Stn.
dudybu) dgadl ddass
15.6 223.449 | 258.263 Doha East Stn.
dugypall dsgadl dlasg
5:3 576.779 | 607.385 Doha West Stn.
dugadl ”5.]1 alasg
3.7 758.842 | 787.293 Az-Zour South Stn.
A alldlass
0.1 684.393 | 685.088 Sabiya Stn.
3.4 2777.552 | 2870.896 Total in MIG (I.E.p) [ e
= 12,627 | 13.051 | Total in MM? (s 0 ppule) genat
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2ol ol EIELU Lol
Sea Water Consumption

2015 2016
é__' £ '[ -’
4.1 37575.000 39125.000 Shuwaikh Station
dugidldie bl dlhsg
7.4 63604.000 68300.000 Shuaiba South Stn.
_ Alodl ds i)l ddass 3
6.3 63820.000 67809.000 Shuaiba North Stn. -
- audy il d>gall ddase
0.9 114867.744 113824.722 Doha East Stn. =
_ duydll dogall dlaso 3
2.8 290119.514 | 298182.570 Doha West Stn. )]
FRRTTRUPING 7
0.2 215357.993 | 215768.032 Az-Zour South Stn. 3‘
A alldbhas
6.7 220745.302 | 235515.137 Sabiya Stn. 3
¢ ]
3.2 1006089.553 | 1038524.461 | Total in MIG (1.z.p) gt 1]
3.2 4573.774 4721.226 | Total in MM® (csa 20 gpele) gsane! _,-
‘ saall sbis I5gil Jlaal r;l
l.z-p moti
Ao Sea Water Consumption
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Consumption of Natural Gas (‘000 SCF) by Power and Dist. Plants During 2005 - 2016

oyl | Gt | atlithons | | dplliile | stglidew |
SHwaikn Stn. | oy | n | S TS Az ZourSouth Stn. | e | priten
Year ———| Shuaiba | Shuaiba | , “e | Doha | Sabya | Azzour | Total
. Reverse | North | South |“g .= | West : Reverse| i | ot o
Boilers | Osmo- | tn. | Stn. @0 | Station | Boilers | Osmo- | SN |7
sis sis
2005 | 7757900 |  _ _ | 37274985 | 10570446 | 6556919 | 24427454 | _ | 4067983 |  _ | 90655697
2006 | 8367758 |  _ _ | ssosee1s | 17073703 | 15373667 | 3c024679 | _ | 5620774 | _ | 123520196
2007 | 15374809 |  _ _ | s1320251 | 16572725 | 7asa7se | asooasae | | 1263758 | | 128455448
2008 | 19775985 |  _ _ | sstasoze | 17208312 | 11437687 | 38966263 | _ | 20586670 | _ | 144122946
2009 | 10785168 | _ | 40619207 | 18304118 | 12405781 | 562222 | _ | 16256950 |  _ | 150123446
—
g 2010 | 16360674 | _ | 23782066 | 37632412 | 19107940 | 15011569 | 68868053 |  _ | 28002931 | _ | 209755645
LL 2011 | 9081556 | _ | 29023067 | 36890234 | 17942088 | 27902850 | 87969135 |  _ | 30480219 |  _ | 241290049
iy 2012 | 8356254 | _ | 30180049 | 38577566 | 16703453 | 33761106 | 88090041 = _ | 48410796 | _ | 264080165
0 i
A 2013 | 7357870 | 24779 | 28162742 | 39460518 | 14431748 | 14882305 | 97620275 | _ | 51511871 |  _ | 253461108
9 2014 | 6992779 | 20720 | 18044383 | 37898270 | 18719063 | 26603572 | 130026154 | 1932 | 75629318 |  _ | 313836191
% 2015 | 8341558 | 39177 | 30291978 | 36786720 | 14121880 | 18262203 | 113419497 | 4688 | 104953104 | 24750022 | 350879921
= 2016 | 9676796 | 19067 | 38016457 | 36671781 | 15345401 | 21366390 | 103055039 | 5279 | 105126015 | 49250877 | 378535102
Sl sl a1 e ladl d ¥l
Years

Consumption of Natural Gas by P/D Plants
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Consumption of Gas Oil by Power & Distillation Plants (Barrels) During 2005 - 2016
Gas Oil Consumption 3l . S3gzal
) 2 iatlldhe . s i gl dlae 33 das e ) Sgal p g0t
e e R IR j [ B e
Year - e |2 - o el
Shuwaikn | Stuaba | Stuaiba | DoMa | pona | azzour | Sabiya |AZZ | Total Gas Ol
| o Stn. Sih | Staton || Pk eLSouth Ste: T Statien | S| iConsumption
2005 _ 0 _ 3965 0 742311 36424 _ 782700
2006 _ 0 _ 29284 0 4294090 8141 N 4331515
2007 _ 0 _ 165 0 3903707 40718 i 3944590
2008 _ 0 _ 733 147499 6786413 26522 N 6961167
2009 _ 600939 _ 10460 | 368300 8157489 | 1701741 | _ 10838929 .
2010 _ 342167 _ 12237 | 12149 6894948 | 1826115 | _ 9087616
2011 _ 221560 _ 12026 0 4186879 | 5826434 |  _ 10246899 ;"‘
2012 _ 316979 | 193114 462 152218 2036850 9214006 _ 11913629 3
L
2013 _ 0 97637 393 0 2730951 | 6408325 | _ 9237306 ==
2014 _ 0 1130334 | 170 0 1797857 | 8225301 | _ 11153661 :3,
2015 _ 0 1335149 | 307 0 1702108 | 5242855 | 290030 8570450 a
2016 ~ 129208 | 333040 | 356 15181 1061018 | 4074153 | 118802 5731758
Sl ey e Gllaall gl
s Consumptions Of Gas Oil By P/D Plants
Years WL 5500 s
s ¥ dupiall ihaa
2016 Lyl g5l Laas
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o L giall Laall dace
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Consumption of Crude Oil by Power & Distillation Plants (Barrels) During 2005 - 2016
Gas Oil Consumption 3Ll . SMganl
. | Gl | LeaddiZhs | gtk | Bepaidhs | aelias || cupeulpses
el s i)l dlas w ETa S S = iallikhe ot o
e R s
Shuwaikh | Shuaiba | Shuaiba |DohaEast| Doha | AzZour | Sabiya | Total Crude Oil
Stn. North Stn. | North Stn. | Station | West Stn. | South Stn. | Station Cons.
2005 B _ _ 6429035 0 9991908 | 2902451 | 19323394
2006 _ _ _ 5695984 0 0 4677187 | 10373171
2007 N _ _ 5342286 0 8349147 | 2883040 | 16574473
2008 _ _ _ 5014463 0 0 4450004 | 9464467
2009 _ _ _ 5274117 | 864581 | 9237311 | 4715051 | 20091060
Q 2010 N _ _ 5553888 | 1546813 | 9966099 | 896522 | 17963322
=
L 2011 _ _ _ 4974937 0 11378668 | 3093819 | 19447424
5 2012 _ _ _ 4677387 0 10765875 | 1123632 | 16566894
- 2013 _ _ _ 3925377 0 7314672 | 83806 11323855
-og- 2014 _ _ _ 3429396 0 9840633 | 1139064 | 14409093
© 2015 _ _ _ 4360599 0 0 488838 4849437
=
) 2016 _ _ ~ 3416227 | 331609 213033 97075 4057944
Slyiadlt Consumptions Of Crude Oil By P/D Plants
Years
2016 M Lpeall T
W ugiall 3l Laas
 Zagjall s gall dhaa
2014 8 iyl o gl Tna
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: gl nl Tns
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Consumption of Heavy Oil by Power & Distillation Plants (Barrels) During 2005 - 2016

Gas Oil Consumption 3l e S3hezal

. — deatllibe | falllibe | Gsullihe | dsaulike 3 das . . < Mgl [
i wpt)ldhs |7 s 0 e g fall da s e
e PRIV R VU I U B T B et e
Shuwaikh | Shuaiba Shuaiba | Doha East | Doha Az-Zour Sabiya | Total Heavy Oil
Stn. North Stn. | North Stn. | Station | West Stn. | South Stn. | Station | Consumption
2005 . _ _ 2601741 20405489 12144583 11197548 46349361
2006 _ _ _ 2589983 | 19724915 20299799 10380467 52995164
2007 _ _ _ 2560744 | 19720126 12533832 13648802 48463504
2008 _ _ _ 2454033 | 19524590 21096708 12680044 55755375
2009 _ _ _ 1656098 | 18917408 11236457 12489738 44299701
2010 _ _ _ 2277143 | 16606922 10273879 14744615 43902559
2011 _ _ _ 2308145 | 15399739 7991806 13235404 38935094
2012 _ _ _ 2699098 | 14079998 7449045 14329417 38557558
2013 _ _ _ 3288258 | 17907206 8961373 16810264 46967101
2014 = . o 3081905 | 15725837 7271372 11875568 37954682
2015 _ _ _ 3145653 | 15891758 15325014 12360071 46722496
2016 = _ _ 2852384 | 16227534 17458499 11921925 48460342
Jaiil il e Slaadl of Mgt
‘;,"'e’::'s' Consumptions Of Heavy Oil By P/D Plants
e ] ] ie._ua” dooa
2016 MLy giall g3l aaa
B4, 3 e pull e
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L giadl Luatll dhas
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Jaay
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Y Vlale IS A0 gt dcnd! (e
Consumption of Thermal Energy, Fuel Cost & Share Percentage
By Power & Distillation Plants During 2016
9] dills Mgl G
Py o ‘”;"'” ¢ | Share Percent- spdgll A3 __é’r';’# a';“"""“';
Station onsumption of |00 Gons. of | Fuel Cost (kD) | Share Fercent
fugial ddasg
Shuwaikh Station 9,766 1.4 10,091,944 1.0
(ousel) pralichl) fugdill ddass
Shuwaikh (RO) Station 19.059 0.0027 17,363.061 0.0017
Ayl iz il dlass
Shuaiba South Stn. 42,772 6.0 12,798,769 1.3
Shuaiba North Stn. 40,020 5.6 44,326,992 4.4
by il dsgall dlass
Doha East Stn. 50,025 7.0 86,427,327 8.5
iuypal dvgall dlasg
Doha West Stn. 114,106 16.0 196,383,657 19.4
gl ol dbass
AZ-ZOUI’JSOUIh Stn. 209,316 29.4 317,935,735 31.5
(ool prnliat) dusoid) ol dbaos
Az-Zour South (RC;} Stn. 5.311 0.0007 5,434.636 0.0005
ducall dlass
Sabiya Stn. 195,100 27.4 297,362,432 29.4
Al il gl ddass
e e 49,850 7.0 45,553,645 4.5
Total  geedi 710,980 100% 1,010,903,300 100%
€ St il g oo
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Definitions \
The ability of the pump (pumps) to discharge water if it was operated at best efficiency

on the pump characteristic curve or it is the designed discharge rate for the pump. It is
measured by cubic meter per hour ( M3 / hr.) or Million gallons per day (MGPD).

. Nominal Pumping Capacity :

. Actual Pumping Capacity :

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

. 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.

. Nominal (Theoretical) Storage Capacity :

The capacity of the reservoir to the over - flow level according to the design of the reservoir.
It is measured by cubic meter or million gallons.

. Operational Storage Capacity :

The capacity of water can be stored considering operating limitation and over flow level of
the reservoir. The following are some of the points to be considered during operation :

a) The balance with a group of aerial reservoirs.
b) The accuracy of measuring and misreading the records.
c¢) The time taken to close valves, pumps or distillation units which feed the reservoirs.

d) The ability to discharge water in emergency cases without causing any over flow in the area.

. 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
Qher reasons). It is measured by cubic meters or million gallons.
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