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Introduction

Statistical studies and research have become
the basis for state policies in all facilities.
Decision makers seek accurate statistical data
and information to help shape future policies
and plans. Although the success of development
depends on several factors, But the most
important of these factors is the accuracy of
statistical information related to the economic
and social variables.

The Ministry of Electricity and Water is pleased
to present the new version of the Statistical
Yearbook 2018, which includes all data and
information related to the production and
consumption of electricity and water in the State
of Kuwait.

The ministry is exerting great efforts to connect
the electricity and water services to current
consumers without interruption and the best
possible quality. It is also coordinating with
the other entities in the state to provide the
new consumers with these services as soon as
possible.

The unlimited support provided by the
government under the directives of His Highness
the Amir and His Highness the Crown Prince,
may Allah bless them, for the development of
this facility, requires from all of us to follow a
rational consumption pattern in order to maintain
this facility in the performance of its services
all time and to be able to face the increasing

demand on electricity and water.

Eng. Bakhit Shabib Al-Rashidi
Minister of Oil &
Minister of Electricity & Water
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Preface

Due to the scarcity of fresh water from its natural
resources, the State of Kuwait has tended to
desalinate seawater to meet the needs of its
citizens and residents of fresh water using the
latest technologies, where it has the largest
establishments operating in this field.

Because of the great importance of statistical data
and information, the Department of Statistics
and Information Center are pleased to present
this new version of the statistical year book,
Water 2018, in which we review the stages of
development and growth of the water facility in
the State of Kuwait.

This book includes the current and future water
projects of the Ministry, and then the historical
development of this facility through the technical
and financial information and data related to the
process of production, storage and consumption
of fresh and brackish water through the two
networks dedicated to this purpose, which feed
the masses of consumers.

Finally, it is incumbent upon all to be responsible
by following the rationalization campaigns
launched by the ministry in order to avoid waste
and unjustified waste, also, to value the effort
exerted and the money spent to deliver the water
service to all citizens and residents in this country.

Eng. Awatef Al-Shahin
Director of Administrative Department and Training
Director of Statistics Dept. &
Information Center Commissioning
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Water Distillation Projects

Under Implementation and Future Projects
During 2017/2018

First: Projects 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) MIGPD 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 Projects:

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) MIGPD with Recarbonation Plant. The Tender is expected to be issued first
quarter of 2019.
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Water

Projects

Chapter 1

Water Installation Projects

First: Executed Projects During 2017:

Construct, execute and maintenance work of water distribution complex at Abdullah port
(WDCII).

The Zour Water Complex is one of the largest pumping and water distribution complexes in the

southern region where the water from the Zour North Power Plant is treated and stored and then re-

pumped to the network. The complex includes eight large pumps, a water treatment plant, a storage

complex, a large diesel generator station, For the whole complex.

Second: Works underway during 2017:

Construction, completion and maintenance of the fresh water filling station in the area of Al-

Sulaibiya and the attached works:

New alternative station is being set up, with an increase in operating capacity from 10 filling
estuaries to 20 estates and administrative offices to provide water for Al-Sulaibiya areas and the

adjacent areas.
Establishment, completion and maintenance of the fresh water filling station in Abdali:

A new alternative station is being constructed with the capacity to be upgraded from 4 estuaries to
fill fresh water to 16 estates and administrative offices to provide fresh water to the Abdali farms

and the surrounding areas.

Construction, completion and maintenance of main water lines for the transfer of water produced

from reverse osmosis units in Doha to the water distribution complex in high Motlaa (E14):

The establishment of four main water lines diameter 1200 mm of ductile pipes with a length of
21 km with a capacity of up to 40 million gallons per line per day to transport the water produced

from reverse osmosis units at Doha station to the reservoirs of the high Motlaa.
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Chapter 2

Water Distillation
(Overview)

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

production less space and incurred substantial saving in operation and maintenance costs.

Thus Kuwait took the lead in up-grading the specifications and ordering bigger units. A (1
x 1 MIG) unit plant was erected in early sixties, then a (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.

29

Statistical Year Book




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 623.8 MIG/PD.

Statistical Indicators of Distilled & Fresh Water

Year Installed Capacity Daily Averag_e of

(MIG) Gross Consumption (MIG)
1977 62 47.4
1987 221 110.4 ,’
1997 234 200.8
2007 419.1 328.1 :’
2017 623.8 438.9 "bz

>

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

*
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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 623.8 MIG) would not be without fail have been achieved, but to satisfy the demand
for fresh water, the mainstay of life. The provision of this water in addition to electricity are the two

prime movers of construction and demographic growth seen now in Kuwait.
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Sea water pool basin (Al Shuaiba station)
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Re-carbonation unit to treat water redness
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Chapter 2

Fresh Water
(Historical Development)

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

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

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

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

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

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 Iraqis destroyed Shuwaikh Station completely. Now, after
major renovation / rehabilitation works, 3 distillers (D1, D2 and D3) of 6.5 MIGPD , the distiller D1
capacity was decreased to 6 MIGPD so the total capacity becomes 19 MIGPD which are fed from 3
Boilers (12B, 12C and 12D) along with Recarbonation System are also available and in operation,
also a unit with a capacity of 30 MW working with Reverse Osmosis (RO) process was added thus
the total plant installed capacity reached to 49 MIGPD in 2017.
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Due to the expansion of demand for fresh water and electricity, it was pressing and imperative to
develop new production centers. So that in 1965, Shuaiba North D/Plant commenced production of
fresh water - it consists of 7 (2 MIGD) units, with total installed capacity 14 MIGPD. During the year
1988, the Station’s installed capacity was reduced to 9 MIG after putting three distillation units out
of service (capacity 5 MIG) due to their low efficiency or uneconomic operation and maintenance.
The Station was out of service due to the destruction of its equipment and buildings during the 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.

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.

all

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 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 2017.

(I

3

-

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.

*
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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 623.8 MIGD while gross maximum consumption reached 495.2 MIG in 2017. In the mean time
fresh water gross production rose from 1773 MIG / year in the late fifties to (160236) MIG in 2017
while per capita average consumption of fresh water rose from 4604 1G/year in 1959 to 22695 1G /
year in 1989 and 35597 IG / year in 2017.
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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.

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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Here are the mostimportant projects the Ministry of Electricity & Water has constructed
in the field of water desalination applying the Reverse Osmosis Method:

First: Doha Experimental Sea Water Reverse Osmosis Project:

In 1979, an agreement of cooperation has been signed between the State of Kuwait represented by the
Ministry of Electricity & Water and Kuwait Institute for Scientific Research (KISR) and the Federal
Republic of Germany. According to the agreement, both parties (Kuwaiti & German) constructed
experimental plan at Doha with a capacity of 3000 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

all

been installed and commissioned to continue the research desalination by Reverse Osmosis.

et

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

>
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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
Ya) 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
osmosis units to desalination high salinity brackish water at the sites of water filling stations, by
digging independent brackish wells to feed these RO units at Water Filling stations at Jabriya and
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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 end of 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:

- Developmentcarried outin 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.

all

et

- 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.

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

Some advantages of RO:

* Less construction period for the RO project.

+ Easy manufacturing and aggregation of RO components.

* Easy running and maintenance of RO components.

*  Most of the materials used in RO are of non-metallic & less cost.

* Less corrosion.
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Chemical Works (Drinking Water Quality Control)

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

Doha power station in future (Already under construction 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 World Health Organization (W.H.O).

And for the first time in Kuwait the private sector share the Ministry of Electricity & Water the
responsibility to produce fresh water for human use when the Shamaal Al-zour Company start
production of fresh water in North Az-zour and pump the water to North Az-zour distribution complex

where it is controlled & disinfected.

On the other hand, the concentration of the residual chlorine in the reservoirs of fresh water which is
stored for a certain period of time may 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 several plants are installed and distributed in different sites of the main water
reservoirs to inject more chlorine in Mutla, West Funaitees (I) & (II1), Subhan, Al-Wafra, Rawdhatain
& Failaka island chlorine in fresh water in these sites maintained to the required limits, and it is worth
mentioning that all the operational conditions mentioned above are subject to hard supervision by the
Chemical Works Administration within the above mentioned sites. Water Samples from these sites
and from different points especially installed for this purpose starting from main water complexes
passing through 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 tests for

a lot of elements and heavy metals which pollute the drinking water system supported with recently

recruited national technical staff to work on these instruments.
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Laboratories Summary Report of Chemical Works Dept. for the Year 2017

Chemical Analysis

Bacteriological Analysis

Samples locations
No.of |\ ofTEST| NO-Of | No. of TEST
samples samples

Distillation Plants 466 6524 207 621
water distribution complexes Main 22730 363680 1852 5556
Post Chlorination Plant 2141 34256 1168 3504
Towers 521 8336 205 615
Filling Stations & points on network 1431 20034 208 624
Reverse Osmosis Plants 660 9240 312 936

Leakage 97 1649 0 0
Consumers Complains Samples

Quality 369 6273 144 432
Disinfections & Flushing sl 269 1345 96 268
(e TEE AR S) Disinfection 152 608 33 99
Underground Water Wells 172 2752 0 0

Total 29008 454697 4225 12675

Water Samples Analysis During 2017

1 45"?& a0% _1.61%

7833

Distillation Plants (MSF)

Water main distribution complexes

Post Chlorination Plant

Towers

Filling Stations & points on network

Reverse Osmosis Plants
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: Fresh Water

Chapter 2

In order to face the increase in number of water networks in the new areas and to cover the new samples
from these areas as shown in the following update status a significant increase in the capacities of labs

1sdone.

The improvement & increase the control of fresh water quality needs to follow the latest technical

development in this field, for this reason the following Contractor & Tenders are in process:-

1- Following up with local company an operation and maintenance of Chlorine di-oxide unit in
south Al-Zour & Supply of chemicals contract for disinfection of fresh water in the complex and

checking the quality in southern area of Kuwait.

2- For the purpose of maintaining the above mentioned unit after the running contract comes to
the end, Specification of a new tender is already done, official approvals are going on and to be

tendered in beginning of 2018.

3- Technical specification foranew tender are already done to design, supply, install, test, commission,
operate & maintain a new chlorine di-oxide unit in north Al-Zour distribution complex, official

approval are going on for tendering in mid 2018.

4- A new tender for supply of chemicals for Shuwaikh, Shuiaba, Doha, Mina Abdula & South Al-
Zour Laboratories documents already finalized, These chemicals will be used to run tests for
water samples collected from Fresh / Brackish water networks , The period for the tender will be
for two years to cover all requirements of these labs and also to cover the requirement of chlorine
di-oxide unit in South Al-Zour for Sodium Chlorite & Hydrochloric acid , The official approval
are already done and will be send to CTC as final stage in beginning of 2018 , Expected period
for supply of chemicals will be end 2018.

5- North Al-Zour water distribution complex, Mina abdula new water distribution complex and
West Funaitees water reservoirs site (III) building have been received and training courses for

Kuwaiti Technicians already done to operate & maintained these facilities .

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

complex .

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

works of valves & pipes inside blending manhole.
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8-

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

maintenance offices.

Certain arrangements have been done with water projects sector one of consulting offices to

update disinfection system in Doha water distribution complex by using chlorine di-oxide gas.

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

The newly constructed water networks, flushing and disinfection processes in Jaber Al Ahmad
residential area city, Sabah Al Ahmed residential area city, highway projects for Ministry of
Public works like (Jamal Abdul Naser st., Jahra highway road & Sheikh Jaber Al-Ahmed Al-
Subah Bridge, 1st Ring Road , Arabic Gulf Street & Wafra Road ) and some blocks in ( Al-
Zahraa , Sabah Al-Salem , Finatees , Bayan , Al-Naseem , Al-Surra , Al-Sadeeq & Dasma ) which
contractor 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:-

1-

2-

Training for the department employees.

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.

The training course for the National Guard individuals to train them on chemical water samples

tests and how to control the quality in emergency cases in the country.
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Water Resources Development Center

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 drinking water system.
In 1977 the Center became part of the Ministry of Electricity & Water’s budget.

The main purpose behind establishing this Center is to research and development in water resources
and works. The activities of the center include the engineering, technical, environmental and
economical aspects for desalination and water analysis and chemical & bacteriological drinking water
quality monitoring and control. It also tests and evaluates the techniques and reports and assurance
certificates according to the latest specification for the materials to be safely used in different water

works.

The central participates in many technical committees and new project studies in contact with water

resources and protecting the environment proposed by governmental and private organizations.

The center participates in many relevant special events at local or international conferences by
submitting technical papers and exchanging knowledge in the field of water resources development
and how to implement it in Kuwait. The center also plays an important rule in training local college

students to establish a strong local qualified base in the water industry.

As well, the central guide different school students regarding different stages of drinking water
production process; and how to maintain high quality of drinking water through the laboratory

analysis. The center makes sure that they understand well how to conserve water.

The Center also participates and celebrates the International Water Day and relevant events.
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The Center includes the following departments:

* Reaserch & Development:

The department’s engineers issue a number of specialized studies in water field. The department also
cooperates with its specialized team of engineers in case of any problem by providing opinions and
technical reports and also undergoing special tests and analysis for water and material used in water
field supported by special certificates on that manner. It undertakes various analyses and tests for
water and materials used in water works. Regular and periodical desalination plant inspection and

issuing environmental and economic studies for relevant proposed projects.

* Chemical Laboratory:

Monitors chemical quality for produced water from its source (distilled water at complexes) to the

all

consumer (drinking water), through collection, analyzing and evaluating the samples using latest
analysis equipment, and that it will not effect the public health by confirming its quality with the latest
WHO guideline values for drinking water.

et

* Bacteriological Laboratory:

Assess the bacteriological quality of drinking water in water supply distribution system by well

>

trained team and especial accurate equipment to ensure the absence of any bacterial contamination;
this is done by sample collection from various places on the water distribution network, analysis

and evaluation of results to ensure that the water quality meets the latest WHO guideline vales for

*

PP (Y W (I

drinking water.

* Technical Library:

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

journals, specifications, encyclopedias, reports and miscellaneous studies in the water field.
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The Routine and Special Samples Analyzed in 2017
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Water Samples Analysis In Chemical Lab During 2017
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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 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 Submersible Pumps

along with the Main Workshop.
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Chapter 2

Underground Water Projects

First: Executed Projects During 2017

The projects of reducing ground water levels in the electrical transmission stations through
vertical and horizontal systems all over different areas of Kuwait.

The projects of drilling deep underground wells for the benefit of public authorities such as the
Ministry of 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.

Preparing special advisory invitation (pilot studies 3) within claim works of the united nation .

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).

Second: Current And Future Projects

Continuing the projects of drilling shallow underground water wells for the ministry in electrical
transmission stations for reducing ground water levels.

Establish a hydrological, geological and hydro chemical database in addition to geophysical and
periodical records for the ground water levels and its quality.

The project of reducing water levels through horizontal drain wells to prevent the hydrogen
sulphade gas in earth’s geological layers near surface.

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

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

Advisory call for designing experimental studies project to underground water treatment within
a claim No. (5000256).

Drilling and erecting 56 supervising wells at different places in Kuwait to control changing in
underground water levels.

Drilling and erection 60 underground production water at different places to construct reverse
osmosis units to be used at emergency times.

Experimental study to lower the high underground water levels to be reused at Jaber AL-Ahmed
and al Qairawan areas with also building reverse osmosis units.
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Here under is a table showing ground Fresh & Brackish Water Fields:

Cagsd 2 adall Adgand! olialdt ZLOY (lud g o3 o> -

1- Rawadatain Field for Fresh Underground Water Production in Kuwait

Oglad!/s 5o d glot! dus p3dl 2 Gogbo sl Hgdl (gule/ G LO Y Yot 28l ob¥iae Ja
Salinity Rate/Million Fields’ Productive Capacity (MIG/D) No. of Wells Field
b g I Ja>
600 - 1000 1-2 14
Rawdatain Field

CragSI 58 A glatt ALt A gantt olualt J g - ¥
2- Underground Brackish Water Fields of Kuwait

Ogebo LY oot 28l
O9elall / & 5 A glall Acwsd Aol / Ogil> SL¥isae ol -
Salinity Rate Part / Field’s Produive No. of Wells Field ¢
Million Capacity MG/PD
Lilaad -
Shagaya Fields 4
3250 7 13 (A) M .«b
3000 8 16 (B) (@) 4
2800 18 32 (C) (G) d
2800 12 24 (D) (2) ® —
4200 15 30 (E) (2) i I 3‘
Approx. Approx. 3 % a
Zecdiall Jis ;j =
4000-5000 15 105 Sulaibya Field S 3 .
-~ . O
B al i o5 ;l‘
3700-4100 40 67 Um-Qudair Field ¢
5,09l Ja
4500-5500 5 2 Wafra Field
ol ¥ Jas
4000-4500 30 83 Al-Atraff Field
2B al e Jled (&) Jas
3500-4000 10 19 Field North West of *
Um-Qudair ,i%
()28 pl 3,8 Jleds ) 4S Jas o
4000-4500 19 32 Field Khabd (North East Um g
Qudair : E
4500-5500 25 85 Ll 0,8 Jled Jan iE
Field North West of Shagaya

Ahdtned) Sl s 1 BBLS” s 55Kt Low Aeor W el 1y ) B ool 381 po s has Jlors B o 8,13 1 ao 5 Al
The Ministry has drawn up a plan to develop and promote water facilities with a view to step up production capacity
compatible with future needs.
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Distillation Plants
(During 2017)

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 623.8 MIG per day .
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Turbine Control Room
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Hereunder is a brief summary of the present situation
in various Water Distillation Plants:
gl ) dase * -
Lo g (53900 rsn] 9Tl (1 gk €4 B Lot | S a1 3yl

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

Wasol it ey 515 il g Ola g Alae 5yAaY | ¢ gama
Station Date of Commissioning Number & Size of Units Total Capacity
D-3 14.1.82 1 Unit x 6.5 MIGPD** 6.5 MIG
D-1 19.4.82 1 Unit x 6 MIGPD 6 MIG
D-2 29.4.82 1 Unit x 6.5 MIGPD 6.5 MIG
RO 4.7.2011 Reverse Osmosis Plant 30 MIG
** Million Imperial Gallons Per Day 2530 Sy s el O Pl O goke %

B aial) Lo g o6 sl onl O Pl O e 8yl (3 (Y3 013) Sl 5 S5 o ol ek b il pllss 0 S
(VY37 VY 50V ) M SR o Jad ks 15 g2 (5 1 ol O U O s YA Jlazrly g ¢ Bnt
88 o) Loy Ol ool A1 dandl 833 05 Ay coloall ) ol il pllas Aol 0dn B By
o (6 1 e O gl O g % 1038 Jal) 808 o B3¢ ot 5 1] © o O ke ¥, 8 Jad)

25948 31 e 0 P 0 3ke 1 8 Jar
B3 ar A 3 ¢ oSS o Ll ot ¥ 0 Y Y/ € gyl g s Blaes B el 8l o) Bk 9 BBL) 05 3

£330 @5 1] Ol 0k a8
Three distillers (D1, D2& D3) of 6 MIGPD capacity each, totaling 18 MIGPD. The Production
capacity was increased to 6.5 (MIGPD) then decreased for distiller D3 to 6 MIGPD again to reach
19 MIGPD which are fed only from three Boilers (12B, 12C & 12D) with Recarboration System also

available and in operation.
New Sea Water Desalination (Reverse Osmosis) Plant at Shuwaikh Station commissioned on 4/7/2011
having capacity of 30 MIGPD.
1ot ond| Aaswedt audg *
oladl @ o 8 10 Slllaze o Bl 8 5ol 8 b 0 pladdl Sl g aeer
* Present Status:

All the distillers are available and in operation as per request by the Water Control Center.
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Adleld) Acaid) Aaswe * =Y
s 1 0l G e £0 25,1540

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

Al IS~ PG Orltom g1 Olaa g Slose 550 £ gao

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

AERR eL&OA@\:’J\@JJ\JW&W\J!CA}'J&)OM\MQM})@M\& -
- The units have been taking over from the contractor and it is in service by the second quarter of 2012.
1t o) Aasel) aung *

.ol,,oj\M;fawuwbwﬁhlz}%é}uw\a\b)w —
* Present Status:

- All the distillers are available and in operation as per request by the Water Control Center.
An o) Acadd) Aaswe * -Y
o .30 oal © lr O 3oke ¥ 2500180

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

sl it ey 515 il g Sla g slae 55 £ gaso

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

69

Statistical Year Book




Ol O goho ¥ Aol 5 Lot 9 (6 3 sl sl O Sl O sebe (8) s JS sy ol 3 (1) s a0 555
a2 86 ol

It consists of 6 distillers x 5 MIGPD with a total installed water production capacity of 30 MIGPD.
1Y) AUasell pung ¥
obal (Sou S 0 Olllaze o Aokl § 500 98 b gre i) Ol g aor —

* Present Status:

- All the distillers are available and in operation as per request by the Water Control Center.
A4 Ao gl Abame ¥ ¢
Lo g8 1ol 0 Jlr O ko €Y &5 a1 8,00

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

Alasatl i) ey 5l Ol gh Olaa g slae 533l g gema

Station Date of Commissioning Number & Size of Units Total Capacity
A-1 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

O Pl O geo £ ¥ idlar) Arn 5 Lo 1 6y sl ool & Sl O s (%) Lga IS mms ooy ol 3 (V) 0 aeal O 1S5
oo g1 8 s )

It consists of 7 distillers x 6 MIGPD with a total installed water production capacity of 42 MIGPD.
1ot ) Aasedt audg *

.Ow\&d’;ﬁQMwaﬁwspbjsﬁpﬂkﬁ:ﬂa\bJ@w —
* Present Status:

- All the distillers are available and in operation as per request by the Water Control Center.
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Water
Ao pal) A gl Aasme ¥ -0
Lo 32 ) o1 ool 0 r O ga Y 9 o, 6 LSl 3031
5 - *Doha West Dist. Plants
Installed Capacity 110.4 MIG / Day

Aasel it e 5l il g Ola g Alae 5yAaY | ¢ gama

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
DS 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

£ sV Ao ) ey 6y bl Ol Ok VY0, 8 Bller) Ay ool By (V1) oo el 05

(8 hade ) Y LW Al g ol fads

It consists of 16 distillers with a total installed water production capacity of 110.4 MIGPD.

1ot o) Aasedt audg *

Sy ] O P Osho (Y€) Blar] Baws 80 50 Al pol 0dd Ol g e 1 J5Y) Ao Jall iy —

(Pl Okt x Oz g £)

A8y pdl Jo fadall B 5 (1Y) slis! o3 Eom 8 B 0 Al ol 0 Ol 5 e 1051 A ol Ol 5 —

* Present Status:

Aareal] (5 ) 1oa] O Jlor O ks (AR, ) Sy 5y 381yl O U 0 goka (V, ¥) ey

.ow\v&ﬁ';fcawwﬁﬁwsﬁlz}%é}uﬂw\C)\.\rj@.az -

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

The total installed water production capacity for stage II is 86.4 MIGPD.

- All the distillers are available and in operation as per request by the Water Control Center.
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6 - *Az-Zour South Dist. Plants
Installed Capacity 140.4 MIG / Day

Aasall it ey 515 il g Sla g slae 5yual ¢ gama

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
D7 18.11.88 1 Unit x 7.2 MIGPD 7.2 MIG -
D6 10.1.89 1 Unit x 7.2 MIGPD 7.2 MIG *
D5 18.4.89 1 Unit x 7.2 MIGPD 7.2 MIG
D12 23.2.98 1 Unit x 7.2 MIGPD 7.2 MIG :
D11 25.5.98 1 Unit x 7.2 MIGPD 7.2 MIG ':bz
D10 15.7.98 1 Unit x 7.2 MIGPD 7.2 MIG .
D9 12.8.98 1 Unit x 7.2 MIGPD 7.2 MIG ﬁg
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 ’Q‘
D13 23.12.2001 1 Unit x 6 MIGPD 6 MIG
RO 05.4.2014 Reverse Osmosis Plant 30 MIG

0 0558 3 i 1ad1) Lo 6y o0 sl O MmO gk Y o, § Bl iyl B 3 (Y %) o0 laoead) 0 (5
(O i € 34 o O S B A ol g Ol ik € 3us 0 O 5S AIW1 Al Lol 5 ¢ O jadle A sus
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 II1.
o damn 9 ‘gﬁ\c@wg‘}wv N ¢/e/e LTI RTE R VESILRE RPN REE REFFURIIN
25 Byl el O Jlr O pla Yo a8

New Sea Water Desalination (Reverse Osmosis) Plant at Az-Zour South Station commissioned on

5/4/2014 having capacity of 30 MIGPD.
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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 III: 4 new distillers (D13, D14, D15 and D16) each with a capacity of 6 MIGPD (total
capacity 24 MIGPD) were added. The total installed water production capacity is 140.4 MIGPD
after adding (RO) plant.

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

Auall Uase ™ -
Lo 32 8y o1 5ol 0 lr O e ¥ 4 0 S o1 8,030

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

asmel i) ey 515 il g Ola g slae 5531 g gema

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 12.5 MIG
D8 30.11.2006 1 Unit x 12.5 MIGPD 12.5 MIG
D4 22.5.2007 1 Unit x 12.5 MIGPD 12.5 MIG
D3 5.7.2007 1 Unit x 12.5 MIGPD 12.5 MIG
D2 7.9.2007 1 Unit x 12.5 MIGPD 12.5 MIG
D1 25.10.2007 1 Unit x 12.5 MIGPD 12.5 MIG

Ogdo ) 0 s uw\wjuﬁ;)}b\,.‘w;truj.b(w 0) Lgsa IS daws oy Sl 5 (A) oy daoead O S5

(O aiie £ 5e 0 0 5 AW A jdl g (N Jade § 38 0 0585 J 5V Al o)) | Lo gy 8y bl sl O Sl

It consists of 8 distillers with a total installed water production capacity of 100 MIGPD. (Stage I
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 totaling
100 MIGPD.

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

AdLledd) yo b Aasme * A
Lot 52831 ol O Jlr O ko Y 4V 2 o015

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

sl it ey 515 il g Sla g slae 5yual £ gama
Station Date of Commissioning Number & Size of Units Total Capacity
MED 21 27.9.2016 1 Unit x 10.7 MIGPD 10.7 MIG
MED 22 27.9.2016 1 Unit x 10.7 MIGPD 10.7 MIG
MED 23 29.9.2016 1 Unit x 10.7 MIGPD 10.7 MIG
MED 24 27.9.2016 1 Unit x 10.7 MIGPD 10.7 MIG
MED 25 29.9.2016 1 Unit x 10.7 MIGPD 10.7 MIG
MED 54 29.9.2016 1 Unit x 10.7 MIGPD 10.7 MIG
MED 32 27.9.2016 1 Unit x 10.7 MIGPD 10.7 MIG
MED 33 29.9.2016 1 Unit x 10.7 MIGPD 10.7 MIG
MED 34 27.9.2016 1 Unit x 10.7 MIGPD 10.7 MIG
MED 35 27.9.2016 1 Unit x 10.7 MIGPD 10.7 MIG

VoV BNt g Loy 5y 51 oal O Slr O gk (30, V) Lga IS s ol Sl 5 () ) 0 dlaead) 0 4S5
Lo g 6 1 sl O Jlr O ke

It consists of 10 distillers with a total installed water production capacity of 107 MIGPD.
1t g Aased) audg *
@Lw\;hwaj ‘:;)}‘o\ﬁldjjl? U}:Lé(\ ~,V)3a._.....33.}bj\ sj\fd\ Olr,)bslﬁ‘}.oﬁ}fwj\ O\.\.‘?}J\@M —
Loyl el Olr O 5o Y 0 Y
.ew\oﬁd;fauhuwhws}hlz}3}faﬂh&”O\»\r}@.«r —
* Present Status:

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

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

in homes.

Project Outputs:

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 liters (plus 27 liters as standard deviation), when the
per capita consumption rate was calculated by statistical department in the residential sector only
resulted (276 liters 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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(pott 2 (Grabal »iel (et (19:00) ldali) Ollasmal AS yalf 55aN) jgkad
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Development of Distillation Plants’ Installed Capacity
(MIGPD) During 1959 - 2017

£ gemall 9l atass A gt f Ao A gt Alasms Aeadd| Aase Aeadd| Alase
st A gint) Ayl 4B il A gint) adleat! gddlddasme | 3nal
Total Az-Zour_ South Doha _West Doha _East Shuaiba_ South Shuaibz-! North Shuw.aikh Period
Station Station Station Station Station Station
4 - - - - - 4 1959
6 - - - - - 6 1960
6 - - - - - 6 1961
6 - - - - - 6 1962
6 - - - - - 6 1963
6 - - - - - 6 1964
9 - - - - 1 8 1965
11 - - - - 3 8 1966
9 - - - - 3 6 1967
23 - - - - 9 14 1968
23 - - - - 9 14 1969
27 - - - - 9 18 1970
37 - - - 5 14 18 1971
52 - - - 20 14 18 1972
52 - - - 20 14 18 1973
52 - - - 20 14 18 1974
52 - - - 20 14 18 1975
62 - - - 30 14 18 1976
62 - - - 30 14 18 1977
78 - - 18 30 14 16 1978
102 - - 42 30 14 16 1979
100 - - 42 30 14 14 1980
100 - - 42 30 14 14 1981
118 - - 42 30 14 32 1982
136 - 18 42 30 14 32 1983
197 - 78 43 30 14 32 1984
215 - 96 43 30 14 32 1985
215 - 96 43 30 14 32 1986
221 6 96 43 30 14 32 1987
254 48 96 43 30 9 28 1988
Contd. ... i C':""
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(Poud! (2 (S 39k jial 59 lar (y9ule) st Crllasuel 4uS pall 3yt yokad - asli
YAV 21404 e 5 y0al I
Contd./Development of Distillation Plants’ Installed Capacity
(MIGPD) During 1959 - 2017
oo dasme dasae dasmae
goamall | ol atame A gt A guut | Al Aeadd!
ST Adledd!  |dwall dlase|dugiond! joidl alasa| A yall B al | Aogiod) | Adledl) | pogddidlase | 3 ,malf
Tol | e | Swwa | azzowsoun | Wil | | PG| SCRS | shuwaih | ooy
Station Station | Station | Station | Station
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 By
234 - - 48 96 42 30 5 18 1997 b
282 - - 81.6 110.4 42 30 - 18 1998 .‘b*
283.2 - - 82.8 110.4 42 30 - 18 1999 .
286.8 - - 86.4 110.4 42 30 - 18 2000 -
315.6 - - 115.2 110.4 42 30 - 18 2001 3‘
315.6 - - 115.2 110.4 42 30 - 18 2002 :
3135 - - 115.2 110.4 42 26.4 - 19.5 2003 3
3135 - - 115.2 110.4 42 26.4 - 19.5 2004 .1‘1"
317.1 - - 115.2 110.4 42 30 - 19.5 2005 $
369.1 - 50 115.2 110.4 42 32 - 195 2006
419.1 - 100 115.2 110.4 42 32 - 195 2007
423.1 - 100 115.2 110.4 42 36 - 19.5 2008
423.1 - 100 115.2 110.4 42 36 - 19.5 2009
423.1 - 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*+115.2 110.4 42 36 45 30*+19.5 | 2014
528.1 - 100 30*+115.2 110.4 42 36 45 30*+19.5 | 2015
624.3 107 100 30*+110.4 110.4 42 30 45 30*+19.5 | 2016
623.8 107 100 30*+110.4 110.4 42 30 45 30*+19 2017
* Reverse Osmosis Plant . sf.&,.H c@MQMH\ ol ddoud B 9 *
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olealt ;dad’ Ok ot 4uS pol ) Anall AuliGlunall Crlad gt
YOXY DY VA Gy BT I3 (pad! B aslal sual st (1400)
Future Estimates of Distillation Plants’ Installed Capacity
(Million Imp.GlIns/Day) During 2018-2022

: Year | a018 | 2019 | 2020 | 2021 | 2022 | =
Station Aot
Shuwaikh 495 | 495 | 495 | 495 | 495 g
** Shuaiba South 36 36 36 0 0 s gind | Aeaal| ™
** Doha East 42 42 42 42 0 28 a0 B gl
Doha West 1104 | 1104 | 1104 | 1104 | 1104 2t yal A .
Az-Zour South 1452 | 1452 | 1452 | 1452 | 1452 gl g3
<
Sabiya 100 100 100 100 100 PWRY :
LY
- - ol - . - & *
Shuaiba North (G/T) Project 45 45 45 45 45 | Moo BRI GLL el gy e -
4,5-“.6.&3' 4.3.34.&1!
3
a
* Doha (Stage 1) 60 60 60 60 60 et el A =
(A9¥! g
*
q‘
* Doha (Stage 2) 0 0 0 60 60 W pell) G gl dlasne !
(Aol
Total Installed Capacity 588.1 588.1 588.1 612.1 570.1 858 et | A8 pod! il £ gammse

* It is expected to add sea water desalination RO plant at ) ;-.SAJ\ g2l Joxi el ol ddowd Sy J 50 @B gl 0 ¥
Doha station (stage-1) having capacity of 60 MIGPD O ko W o L yud Ao day (Jfg\ i o) iy 31 i gl i

at the end of 2018.

** Shuaiba south station wi.ll b.e demolished.in 2021 S s ISy Y0¥ ol oyl a)) Aas pd 4z g HH
well as the Doha East Station in 2022 and will be rebuilt

again, so no future capacity is mentioned in the table.
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YAV - V44A (e B Al M (1.z.p) 3 kadelt obeell (pe ot Lea M1 Z LON
Gross Production of Distilled Water (MIG) During 1998 - 2017

95t e oo
Deplddase | Alame | mblatl) | 3 Aol | Aagud) | Aeaddl | Acadll | moldll) | dlase
S pgemall| Adleddt | Auall | (guSall | Zagiad! | Aa,all | A8,A0 | dogiatl | Adleddl | (puSall | magdd! 8 all
Total Az-Zour | Sabiya | Az-Zour | Az-Zour | Doha Doha | Shuaiba | Shuaiba | RO | Shuwaikh | Period
North Station South South West East South North Station
Station Station | Station | Station | Station | Station | Station
(RO)
73216 - - - 19961 | 29271 | 13434 | 7788 - - 2762 1998
78797 - - - 25124 | 30708 | 12506 | 7465 - - 2994 1999
82455 - - - 27049 | 31349 | 12736 | 7680 - - 3641 2000
84815 - - - 29228 | 31692 | 12693 | 7479 - - 3723 2001
90668 - - - 35215 | 31938 | 12986 | 7946 - - 2583 2002
94785 - - - 36901 | 33366 | 13725 | 7987 - - 2806 2003
97469 - - - 36941 | 34004 | 14168 | 8075 - - 4281 2004
103237 - - - 39197 | 36205 | 14250 | 7950 - - 5635 2005
105521 - 2177 - 39322 | 37701 | 13652 | 6775 - - 5894 2006
111659 - 15167 - 36159 | 35531 | 12535 | 6857 - - 5410 2007
120638 - 24796 - 35182 | 34905 | 11395 | 9090 - - 5270 2008
125071 - 25613 - 36244 | 35926 | 11756 | 10091 - - 5441 2009
130270 - 29616 - 37608 | 35407 | 13105 | 8681 - - 5853 2010
135960 - 30872 - 37376 | 36815 | 12719 | 10210 - - 7968 2011
138754.787 - 28825 - 36103 | 35698 | 12776 | 9831 3008 - 12514 | 2012
139662 - 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
148479.219| 7094.82 | 32736 | 10054 | 31047 | 33677 | 12115 | 8907 | 10297 | 4140 5947 2016
158579.29|35560.15| 28147 | 6446 | 21058 | 29315 | 10784 | 8607 | 8652 | 5328 4683 2017
8 fadall ool - |
Production Of Distilled Water
iz

MIG
160000

155000
150000
145000
140000

2016

18%

4%
Shuwaikh Stn zysatt  13%
Shuwaikh (RO) Stn  ((puSal! g Liid ) g gad!
Shuaiba North aJledd) acadl!
Shuaiba South aa gind | dcudd)
Doha East 4.3 it as gt
Doha West . yatt d gud!
Az Zour South 4 gt 5311

" B R R REOEEEERGB

Sabiya acall
Az Zour North  a.dLeddt 55531

Az-Zour-South (RO) Stn (ruSall geslial!) dugiont! 59331

all
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>

*
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Water
YAV - VA4A (e 3 Al I Aadtall obeall (po Orllasmall 731 (Lo
Gross Production of Fresh Water by Plants During 1998 - 2017
Ctd?‘ *
Olazid gl 3l 341 30 gi w4 gied | e wid! (S8 mea! Ostla (rgule) )
Percentage of Annual Increase / Decrease * Production Year
(Million Imp. Glns.)
- 78367 1998
7.5 84214 1999
5.1 88475 2000
3.5 91535 2001
6.7 97640 2002
4.5 102057 2003
26 104675 2004
6.5 111502 2005
= 2.8 114600 2006
"5 4.5 119774 2007
g 6.9 128061 2008
29 131729 2009
= 1.8 134128 2010
8 3.0 138094 2011
E 17 140423 2012
0.8 141515 2013
o0
24 144897 2014
(@]
. 3.6 150150 2015
(<P} 5.3 158113 2016
b=y 1.3 160236 2017
2 * Represents Net Distillate Water plus Brackish Water sl y oSl o Ll Sl 5 - il 5 8 Jladall olall g o) Joay ¥
for blending, Water Produced by Reverse Osmosis s il 3 Jadl Ll s Bl & FTT]
U Units & Distilled Water Consumed by Stations & g ? o . J o 4...-,. L
Shuaiba Industries. Al s 5 el
he.e
MIG Bdall el E,L”'!g“-“’-l
160500 Gross Prod. of Fresh Water
160000
159500 ' .
159000
158500
158000
157500
157000
2016 2017
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Water
Wudt Jguad Caws Axdialt olied ) EI gLl g LD
(Saslol ool Ootlax Hgtle) YAV - Yo 04 e 5 b IO
Quarterly Production & Consumption of Fresh Water
During 2009- 2017 ( Million Imp. Glns. )
g samall ol L g, PRICUIPIRT Ja¥1 ! Quarter o1
Total 4th Qrt. 3rd Qrt. 2nd Qrt. 1st Qrt. Veark |
Gross Production of Fresh Water dlalt obeed | ZL0) Tlea!

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 31212.1 2014
150150.3 36593.6 40934.6 39024.0 33598.1 2015
158113.2 41939.5 414751 39677.0 35021.5 2016
160236.1 39966.4 43384.6 41429.3 35455.8 2017

Gross Consumption of Fresh Water wlalloliad | I Mgw! (Slea !
131586.4 32612.4 36256.9 33663.9 29053.2 2009
134153.1 33351.1 36349.9 34277.8 30174.3 2010
137862.9 33707.1 38417.1 35360.7 30378 2011
139887.4 33598.2 38603.1 36266.1 31420 2012
140738.9 34280.4 38982.2 35989.5 31486.9 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
160205.4 39961.2 43374.5 41418.0 35451.6 2017

Net Production of Fresh Water wlallobead ! 70 Solo

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
150239.2 374671 40641.5 38855.9 33274.7 2017

Net Consumption of Fresh Water it olead | MGl Lol
122903.5 30483.8 337914 31517.8 27110.5 2009
125303.8 31152.1 33971.9 32084.0 28095.8 2010
128026.0 31325.5 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 34491.641 38492.562 36563.8 31296.7 2015
146361.1 36602.3 39389.173 377714 32598.3 2016
150208.4 37461.9 40631.5 38844.6 33270.6 2017
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(Water

h 208 |

: Fresh Water

Chapter 2

(Saslol ptal GoTlax (H9da) Aalialt olialt Z LG Ala
YAV - V44A e 5 yial I
Total Production of Fresh Water (MIG)
During 1998 - 2017

BaLa 3t 4 gl dpuat Ao gl J 9,51 3S
A gid! glo¥ ! dles A s slatlg eliygsI3)059 A
Percentage of Annual Total Production Kuwait National Minisrtry of Electricity Year
Increase/ Decrease Petroleum Company & Water
- 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
25 105708 1033 104675 2004
6.3 112381 879 111502 2005
2.8 115514 914 114600 2006
45 120695 921 119774 2007
6.7 128781 720 128061 2008
2.7 132239 510 131729 2009
1.7 134493 365 134128 2010
2.9 138460 366 138094 2011
1.7 140752.7 329.7 140423 2012
0.7 141750.385 235.7 141515 2013
2.3 145035 138 144897 2014
3.5 150152 2 150150 2015
53 158113 0 158113 2016
1.3 160236 0 160236 2017
V. &M\ogd\cwlakz
MIG Total Production of Fresh Water

200000

150000

100000 |

50000 |

0 2016 2017
Wi SRl s 130 A sy sl 48055 B ey e
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(Loslat »tal (9t (9ude) Adtalt ol (4o (o9l DIMGLUN | dawgilag (oF Laax
YAV - V44A e 3 Al SIS
Total and Daily Ave. of Gross Consumption of Fresh Water
(Million Imp. GIns) During 1998 - 2017

Aot Baba U1 4 glel) At
I Mgiw Y MG ST (0 9. | da st LYV (P (PON W)
Percentage of Annual Daily Average Consumption * Gross Consumption Year
Increase or Decrease of Total
Consumption
- 2151 78496 1998
7.1 230.3 84070 1999
5.2 241.7 88452 2000
3.4 250.7 91492 2001
6.9 267.9 97801 2002
4.2 2791 101871 2003 -
2.8 286.1 104680 2004 .
6.5 305.5 111507 2005
25 313.2 114305 2006
4.8 328.1 119765 2007 —_
7.0 350.2 128188 2008 ‘:
2.7 360.5 131586 2009 ‘b:
2.0 367.5 134153 2010 had
2.8 3777 137863 2011 ﬁz
1.5 382.2 139887 2012 aQ
0.6 385.6 140739 2013 -—
3.2 397.9 145221 2014 z
3.4 411.3 150124 2015 :'.
5.0 430.8 157670 2016 !
1.6 438.9 160205 2017
* Includes Consumption by stations and Shuaiba plants = Zcadd! ailas g Ollasel| S5 ls aSUgiuwel 1 5 yladel oleatt Jodn *
162000 - ol lall gt o)
Gross Consumption of Fresh Water
B é 160000 -
Es
S E
X5
3 = 158000 -
9 =
156000 -
2016 2017
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YAV - V44A (e 5 alt IS dadalt olied! (1o (092 EI Gl (T Lea | (uadl
Maximum Daily of Gross Consumption of Fresh Water During 1998 - 2017

EYPLIR (FPPLIN (P IWRL] 29 IMGLu) e | b
Olaaill i 52l (sl el Ol Ogele) 8 5t
Percentage of Annual Increase / Maximum Daily of Gross Period
Decrease Consumption (Million Imp. Gls)
- 256.2 1998
4.9 268.7 1999
3.6 278.5 2000
5.3 293.2 2001
8.0 316.8 2002
35 328.0 2003
0.6 329.9 2004
6.3 350.6 2005
4.9 367.7 2006
34 380.2 2007
5.1 399.5 2008
25 409.4 2009
0.9 413.0 2010
6.8 440.9 2011
2.3 451.0 2012
0.2 451.7 2013
-0.3 450.4 2014
7.7 485.1 2015
7.8 522.8 2016
-5.3 495.2 2017
Gpdall sl o oo 1 Igas] Jlozr| el
Maximum Daily Gross Consumption of Fresh Water
l.g.e
MIG
5 452 -
34
'
3 E a1 -
X5
4=
9 S 450
///" //’
e e
449 I/ T T ’
2016 2017

5g-Laull sLunalll LILig ‘ 96

all

Gl

>

*

PP (Y W (I



Fucaa IlmiS :2) §

&
Q!
W

L

Q
N

0S¢

- 00¢

& - 0S€

& - 00

2 L 4 - 0S¥

- 00S

- 0SS

DTN
L-w.'

IJBAA [Saa] Jo uondwnsuo)) Ajie WNWIXBIA
[aamilera'Srlal ol Xl on Lhltln'd

JBAA US4y : ¢ 19ydey)

Statistical Year Book

97
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(Y41 5053) Gostal msal (5Tl O9ally Aaitalt slsall IVl Bliog F Lo | uaadi
Maximum Net and Gross Consumption of Fresh Water (MIG) During July 2017
oleo Jadir) Aaiialf olead | ¥ Mgri! 5 yadall obead| Jadin) Asital! oleadf I Mgl Tlax |
Laaad) dalate I MGIWY 5 yade 5 yladel! oleallg dueliall Acamdt) Aatate o Mgiuwd
Feola Ayl oliad | I MGw! SBlo (et (Srllasal | Y515 ASUgianal |
Date Net Consumption of Includes Cosump. of Dist. Water Gross Consump.Includes Dist.Water
Fresh Water by Shuaiba Industries Consumed by Stations & Shuaiba Industries
1 450.811 464.411 480.918
2 443592 457.292 474.762
3 456.037 469.537 486.906
4 440.677 454177 469.960
5 451.818 465.418 481.035
6 435.059 448.659 464.564
7 453.426 465.726 480.138
8 429.599 443.299 460.415
9 442272 455.872 471.748
10 441.055 454555 470.278
11 451.041 464.541 480.692
12 450.698 464.198 482.262
13 459.860 473.610 490.514
14 465.126 479.126 495.222
15 423.818 438.318 454.346
16 445.973 460.573 477.148
17 440.488 454.948 470.724
18 439.519 454.219 472.753
19 443625 457.875 474.294
20 454.915 469.165 484.180
21 437.050 449.850 466.876
22 446.217 458.717 475.771
23 451.866 465.566 481.908
24 433.451 446.951 463.338
25 445512 460.112 476.307
26 447 477 461.277 476.860
27 455.943 470.043 486.483
28 440.852 455.052 470.775
29 452.152 466.352 483.056
30 438.129 452,649 469.846
31 451.746 465.046 481.270
goend 13819.804 14247.134 14755.349
Total
i “D'Zfl”;“‘cz‘;: 465.126 479.126 495.222
e Fsa’l‘l;““o'g’r‘]s' 423.818 438.318 454.346
D‘g‘i’lﬁ'v:‘;gﬁ; 445.800 459.585 475.979
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Aalalt olbeall (30 (6l I (Lo | (uaBY (agd! Jolaal!
Yo AV-14A (e 5,0t IO (Saslol stat D8t (rgale)
Daily Average of Max. Monthly Gross Consumption
of Fresh Water (MIG) During 1998-2017
Olazid| g 33l 3 A giadd | 2 giad ) Aewcd! G e ING) Man | uad Y 0 g Juaadt* wud)
Percentage of Annual Increase/Decrease |* Daily Average of Maximum Monthly Gross Year
Consumption
- 245.9 1998
6.6 262.1 1999
1.7 266.6 2000
6.1 282.9 2001
8.5 307.0 2002
1.9 312.9 2003
2.0 319.2 2004
6.4 339.6 2005
1.6 345.2 2006
44 360.5 2007
6.1 382.5 2008
3.7 396.8 2009
-0.7 394.2 2010
6.7 420.5 2011
0.7 423.6 2012
0.6 426.1 2013
27 437.6 2014
-1.1 432.7 2015
13.0 489.0 2016
-2.7 476.0 2017

*

Derived from the maximum monthly consumption
divided by number of days in the month .

A ol e e gl bl dand 8 il

oot sl o 5 5 E9hg] e B on 1 Sl
Daily Ave.of Max.Monthly Gross Cons. of Fresh Water

é‘ 2 490.0 -
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2.5 4e00
1 g '
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(Sastol smeal Ol (19ule) Anliall sbrel! (30 (a9 IMGwl (Lo | (2]
YAV - V44A e B yial I
Minimum Daily of Gross Consumption of Fresh Water (MIG)
During 1998 - 2017

Oliadill i B3l 30 A giosud | 2 el A RPN PL I (PES P N At
Percentage of Annual Increase/Decrease Minimu;n Daily of Grc;ss Consumption Year
_ 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 2701 2008 <
3.5 279.5 2009 "bz
4.1 291.0 2010 -
5.2 306.0 201 -
42 318.8 2012 3‘
-2.8 310.0 2013 :
0.0 310.1 2014 g
10.7 343.4 2015 ‘e
0.97 346.7 2016 34
3.2 357.7 2017

Qudal) ol Raet] gz dhr\“!;i
Minimum Daily Gross Consumption of Fresh Water

360 - \
350
340
330
320
310
300
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YAV - VA4A (e 3 al IO Andalt olbsedt EIgul FLeart (e 3 a8l chuald
Per Capita Consumption of Fresh Water During 1998 - 2017

A giud | g ghal! At SN e (o 3,4l o Ooeds) I Hloan
Gl et Per Capita Consumption (Goslolrel 081> olsaut * Al
Percentage of Annual pe ! 8 Oalle Tl LB oslls Total Consumption * Population Year
Increase/ Decrease | |n|mp. Gls. PerDay| InImp. Gls. Per Year (In MIG)
104.1 37981 78496 2066759 1998
3.0 107.3 39139 84070 2148032 1999
1.3 108.3 39631 88452 2231908 2000
-0.0 108.6 39623 91492 2309102 2001
2.0 110.7 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
-3.7 98.4 35912 114305 3182960 2006 -—
-1.9 96.6 35229 119765 3399637 2007 ¢
5.7 101.8 37245 128188 3441813 2008
14 103.5 37759 131586 3484881 2009 -
-0.8 102.6 37451 134153 3582054 2010 4
-0.4 102.1 37288 137863 3697292 2011 .‘b’
-1.9 100.0 36584 139887 3823728 2012 .
-2.9 97.4 35537 140739 3960364 2013 -
-0.1 97.2 35489 145221 4091993 2014 3‘
-0.2 97.0 35415 150124 4239006 2015 :
0.9 97.7 35744 157670 4411124 2016 g
-0.4 97.3 35597 160205 4500476 2017 .;"
* End Qf year pppulation ﬁgqre obtainfad from Fh? o Bl O phaal) dalal) A gl w)\ 84‘“3‘ oo e i o $
official vyebsﬁe of the Public Authority for Civil RERJENT
Information.

ddal) Ow\&a)}éﬂw

Per Capita Consumption of Fresh Water

35750 +
35700
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Brackish Water

Chapter 3

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 2017 hit 65.859 MIG.
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This water, at present available to 77257 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.

Part of the Atraaf Water Well field (16 Wells) is producing daily 6300000 Imp.Gallons and this water

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

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

nominal production capacity to 30 million imperial gallons per day.

Presently work is going on to develop Al-Wafra field in order to produce 14.4 Million Imp. 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 IG) cone shaped tower reservoirs were constructed in different
areas by the Ministry with a view to maintain water pressure in distribution networks and to meet the

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

As for ground storage, the total capacity is 537.8 MIG.
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Water
Ao glalt ALB oleall (o o Latt g o Ly ST 5139 LY
YAV - VAAA e BN IS (§astal sl Tl (yule)
Production of Brackish Water (MIG) by Ministry
of Electricity & Water During 1998 - 2017
Olazidl gl 3L 300 A gead | Ay giadl A Loy W)
Percentage of Annual Increase / Decrease Production Year
26076 1998
0.2 26121 1999
8.0 28204 2000
6.7 30098 2001
2.1 30743 2002
s 4.1 32011 2003
*5 3.6 33160 2004
a 23 33912 2005
-0.1 33865 2006
"5 4.6 32315 2007
'2 9.4 29284 2008
g -3.2 28334 2009
S -20.1 22628 2010
an) 4.4 21622 2011
*° 1.8 21231 2012
(: -10.7 18964 2013
8 -5.1 17996 2014
o -8.7 16438 2015
_g 3.5 17008 2016
&) -11.8 15006 2017

o gl 4B oloal - )
Production of Brackish Water
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YAV - V444 (e B Al IO CgSIf 2
Total Production of Brackish Water (MIG)
In Kuwait During 1998 - 2017

)3l @mﬁmwt — g1 a5 25 sladlg slo,gSH1 35039 o)
Percentage of Annual Total Production | Kuwait Oil Company MiniEty 3\fljleictricity & Year

Increase / Decrease
27918 1842 26076 1998
-0.9 27669 1548 26121 1999
10.2 30487 2283 28204 2000
4.9 31980 1882 30098 2001
23 32721 1978 30743 2002
s 4.1 34077 2066 32011 2003
; 2.6 34951 1791 33160 2004
a 3.1 36046 2134 33912 2005
0.5 36214 2349 33865 2006
-5) -5.0 34403 2088 32315 2007
.,2 -9.0 31297 2013 29284 2008
g -3.2 30280 1946 28334 2009
[ -19.3 24433 1805 22628 2010
m -4.9 23239 1617 21622 2011
(;; -3.4 22457 1226 21231 2012
S -8.8 20492 1528 18964 2013
8 -4.1 19659 1663.388 17996 2014
=B -7.1 18264 1826 16438 2015
2 2.6 18733 1725 17008 2016
Q -10.9 16687 1681 15006 2017

do glodt 4B ol gl o
Total Prod. of Brackish Water
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Water

Brackish Water

Chapter 3

(a5l ot g8 lax (rgate) Amslat ALUS oleadt Mgl BLo
YAV - V44A (e 5 Al IO a)eilt
Net Brackish Water Consumption ( MIG )

Distribution During 1998- 2017
e e e NG (0 3 Jetnal ! DM ol FomT
G LT Increa_s LLE Y Daily Averagé Consumption Net Consur;1ption Year
of Net Consumption
57.3 20908 1998
-1.1 56.6 20669 1999
7.6 60.8 22245 2000
4.9 63.9 23329 2001
1.6 64.9 23703 2002
35 67.2 24536 2003
5.2 70.5 25802 2004
-1.1 69.9 25520 2005
-3.9 67.2 24532 2006
2.7 65.4 23881 2007
-9.2 59.2 21680 2008
-1.1 58.8 21446 2009
-13.9 50.6 18456 2010
4.4 52.8 19265 201
-1.1 52.0 19046 2012
-12.3 45.8 16704.89 2013
-54 43.3 15797 2014
-9.5 39.2 14302 2015
-0.7 38.8 14203 2016
-9.6 35.2 12842 2017
o shodl AL olal) Vg Sl
V.g.e Net Consumption of Brackish Water
MIG
15000 -
14000 -
13000 -+ n
ol
12000 + T " Years
2016 2017
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Water

($29% ! psol Y (15ake) A slalt ALE olsal ! I SMgiust T Lan |

YAV - VA4A (e B pkalt I ajeilt
Gross Brackish Water Consumption ( MIG )
Distribution During 1998 - 2017

5 & |4 g 231 9l 8oL 3T 4 gied ) A
P:rz;::g::::\::: I:cr;:)s-z ;"‘ I;:re:;:of 'amum esel! JM'. e ‘"’JL‘?!’: o
Gross Consumption Daily Average Consumption | * Gross Consumption Year
71.4 26060 1998
0.1 71.5 26085 1999
8.3 77.2 28249 2000
6.5 82.4 30093 2001
2.2 84.2 30748 2002
s 4.0 84.2 31980 2003
"5 3.8 90.7 33188 2004
a 2.2 93 33929 2005
-0.2 92.8 33868 2006
ﬁ -4.7 88.5 32288 2007
.,2 -9.3 80.0 29285 2008
g -3.2 77.7 28343 2009
o~ -20.1 62.0 22640 2010
m -4.2 59.4 21684 201
(;; -2.5 57.7 21132 2012
S -9.7 52.3 19072 2013
8 -5.8 49.2 17960 2014
g-' 8.6 44.9 16406 2015
o 3.5 46.5 16987 2016
U -11.4 41.3 15057 2017
gs o gl 8 bl gt Jlar)
MIG Gross Consumption of Brackish Water
17500 1
17000 +—
16500 T
16000 - o
15500 - ; e
15000 | & o~
14500 - ‘g
14000 - !
2016 2017
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Water
At Jguad Cuws Ao glott ALUS olied) ST g LD
((Saglal pmeal Oatlax Gl ) Yo AV = Yo v d (ha b pdalt SO
Quarterly Production & Consumption of Brackish Water
During 2009 - 2017 (Million Imp. Glns. )
¢ goel! [ BS AP L CILS a3 PRI L] Ja¥l a1 Quarter 38
Total 4th Qrt. 3rd Qrt. 2nd Qrt. 1st Qrt. Year it
Gross Production of Brackish Water A glod ! ALdd olead ! L) Lo
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
21230.987 4999.051 6092.758 5544.021 4595.157 2012
18963.613 4342.300 5568.208 5074.832 3978.273 2013
17996.085 4494.096 5305.064 4822.255 3374.670 2014
s 16437.758 3673.576 4820.156 4207.539 3736.487 2015
N 17008.139 3596.384 5259.049 4747.561 3405.145 2016
s 15006.149 3910.052 4573.174 3781.684 2741.239 2017
g Gross Consumption of Brackish Water A glot| LB olead | IMGL! o)
,_: 28343.059 6302.431 7926.267 7748.234 6366.127 2009
L 22639.759 4961.298 5686.372 6600.653 5391.436 2010
2 21683.628 5281.815 6603.031 5549.762 4249.02 2011
g 21131.505 4913.466 6111.367 5536.752 4569.92 2012
L 19072.052 4382.660 5517.797 5134.252 4037.343 2013
m 17959.503 4427.973 5331.065 4880.239 3320.226 2014
oo 16406.161 3635.599 4749.845 4260.716 3760.001 2015
en 16986.944 3613.030 5168.720 4779.173 3426.021 2016
L 15057.103 3963.814 4572.320 3800.536 2720.433 2017
8 Net Production of Brackish Water A glot| A8 oleadl 2L Alo
o 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
Q 19145.462 4390.237 5439.832 5109.584 4205.809 2012
16596.452 3745.206 4930.968 4495.985 3424.293 2013
15833.163 3972.022 4763.420 4242.742 2854.979 2014
14333.694 3125.212 4205.394 3759.820 3243.268 2015
14223.949 2953.811 4509.428 4006.761 2753.949 2016
12791.344 3252.415 3902.433 3318.103 2318.393 2017
Net Consumption of Brackish Water A glod | A8 olead | OG!Sl
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
12842.298 3306.177 3901.579 3336.955 2297.587 2017
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YAV- V44 (e 3 el S Ao glalt ALUB sliad! (10 (5052 EI G (S8Lio (uadl
Maximum Daily of Net Consumption of Brackish Water During 1998 - 2017

Ol Ogele) o g UIMGLL! Bl (b
Olazidl gl 3l 31 A gead | As gal| e (S8t ea! A
Percentage of Annual Increase/Decrease Maximum Daily of Net Consumption Year
(MIG)
90.9 1998
-4.2 87.1 1999
7.6 93.7 2000
3.2 96.7 2001
-2.0 94.8 2002
7.7 102.1 2003
S
<5} 1.8 103.9 2004
N
s 7.5 111.7 2005
a -5.9 105.1 2006
- -6.0 98.8 2007
R -15.3 83.7 2008
2 14.5 95.8 2009
&
[ -20.8 75.9 2010
E 13.0 85.8 2011
oo 2.2 84 2012
en -6.9 78.1 2013
S -5.5 73.8 2014
8 -16.1 61.9 2015
% 25 63.5 2016
M -5.0 60.3 2017

o ghodV BB sLall 10 0 9 PDlgal Bloo ol

MIG Max. Daily Cosumption of Brackish Water
65.0
60.0

55.0

50.0

2016
2017

O g

Years
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Water
Y oAV - VR4 (e 5 pialt IS Ao gladt ALUS sleadt (po 2 palt EX Mg
Per Capita Consumption of Brackish Water During 1998 - 2017
3yt s Mgl
Bl 30 2 g | 2 giad| Aead! Per Capita Consumption I Alen
Olazit! — ($osb! el DTl Ogale) Ol * LEWR]
Percentage of Annual Po—l gt Oglle LI [ WP [P Total Consumption | = population | Year
Increase / Decrease In Imp. g:"°"s Per | Imp. Gallons Per (In MIG)
y Year
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
S -1.2 34.4 12558 31980 2546684 2003
8 -4.0 33.0 12053 33188 2753656 2004
S -5.9 31.1 11343 33929 2991189 2005
a -6.2 29.2 10641 33868 3182960 2006
-10.7 26.1 9498 32288 3399637 2007
"5 -10.4 23.3 8509 29285 3441813 2008
'2 -4.4 223 8133 28343 3484881 2009
> -22.3 17.4 6320 22640 3582054 2010
< -7.2 16.0 5865 21684 3697292 2011
E -5.8 15.1 5526 21132 3823728 2012
-12.9 13.2 4816 19072 3960364 2013
*° -8.9 12.0 4389 17960 4091993 | 2014
N -11.8 10.6 3870 16406 4239006 2015
s -0.5 10.5 3851 16987 4411124 2016
~N -13.1 9.2 3346 15057 4500476 2017
% * End of year population figures obtained from the O shrol] dalall drgld oo J1 08 50l 40 B I KPS
i official website of the Public Authority for Civil L Y e kel
Q Information.
A shadt AL olLod! e 3 a1 SDgaus!
Per Capita Consumption of Brackish Water
4000
3800
2, £ 3600
D=
2.0
X5 3400
3 g
2 3200
3000
2016 | g
2017 Years
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Fresh & Brackish
Water Storages

4 Chapter







Water

Fresh & Brackish Water Storages

Chapter 4
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Fresh & Brackish Water Storages

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

future emergencies and for meeting the water peak consumption. Such plan involved the construction

of reservoirs with different capacities in various places. The present storage capacity is as follows:

1- Fresh Water:

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

equipments and operate automatically from Control Centers connected to pumping stations.

- n
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Water
Yo AV - V440 e 5 il IS dadalt oleadl G 352l Silaw jolad
Development of Fresh Water Storage Capacity During 1990 - 2017
FIPSC (I PR | iyt ol 1
Pl ( B ;o) B ) Ground Reservoirs Elevated Water Towers
o 3 a1 338 daullggans
Change % 'IE::IZ:::) S5 e S5 - A
of Ground vlorage (O9l> O9ste) s (Otl> O5uts) S lars Year
Reservoirs i) Storage Capacity Bt Storage Capacity Number of
7 Capacity (et (MIG) 3::@?35.?; (MIG) Reservoirs
D (B) (A)
=1}
g _ 1914.0 1889.00 58 25 40 1990
8 0.0 1914.0 1889.00 58 25 40 1991
N -1.9 1876.8 1852.00 57 24.8 40 1992
s 0.0 1876.8 1852.00 57 24.8 38 1993
*5 1.1 1897.0 1872.00 58 25 39 1994
g 0.0 1897.0 1872.00 58 25 39 1995
e 14.3 2168.0 2143.00 64 25 39 1996
.2 0.0 2168.0 2143.00 64 25 39 1997
% 0.7 2182.8 2157.80 65 25 39 1998
g 0.0 2182.8 2157.80 65 25 39 1999
m 0.0 2182.8 2157.80 65 25 39 2000
Qa 0.0 2182.8 2157.80 65 25 39 2001
= -0.0 2182.6 2157.80 65 24.8 38 2002
8 0.0 2182.6 2157.80 65 24.8 38 2003
L 0.0 2182.6 2157.80 65 24.8 38 2004
m 12.3 2450.3 2413.60 71 36.682 56 2005
*° 6.9 2618.6 2578.60 74 39.987 61 2006
2 0.0 2618.6 2578.60 74 39.987 61 2007
3 0.3 2627.6 2587.60 74 39.987 61 2008
% 7.9 2834.2 2794.20 78 39.987 61 2009
M 5.9 3002.0 2962.00 82 39.987 61 2010
U 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 43311 4275.95 102 55.190 84 2016
0.0 43311 4275.95 102 55.190 84 2017
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Fresh & Brackish Water Storages

Chapter 4

(Saskol msel (oTla (1gule) Aaltalt oleal! (po B9 sagd (1935 (3319 lel

Ye\vale JM5
Daily Maximum & Minimum Fresh Water Reservoirs’ Available Capacity
(MIG) During 2017

Month Ma):.)j-\:ir::):city CSQ:: Minc.i:;ir;a‘::city l;;:: .

January 3905.983 1 Jan. 3610.953 30 Jan. »bo
February 3668.206 18 Feb. 3455.094 08 Feb. peper

March 3900.820 31 Mar. 3471.436 01 Mar. wube

April 4008.671 07 Apr. 3874.647 30 Apr. o

May 3973.552 26 May. 3792.104 13 May. wbe

June 3957.983 03 Jun. 3886.725 30 Jun. S04

July 3989.513 30 Jul. 3851.238 05 Jul. g
August 4032.916 21 Aug. 3808.168 13 Aug. oudacd]
September 3925.132 03 Sep. 3818.518 15 Sep. el
October 3937.696 06 Oct. 3741.048 24 Oct. sl
November 3951.610 03 Nov. 3783.692 28 Nov. o gd
December 3922.076 04 Dec. 3520.656 13 Dec. kot

YNV ol el oloall o b gio s O e 305 el
Daily Max. & Minimum Fresh Water Reservoirs Avail. Capacity - 2017

L .
0° QGA QQQ'

8 Maximum Available Capacity 3 _8 sis daw i B Minimum Available Capacity 53 st 4o Aai
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YAV - V440 (e 3 ydalt S Ao glad) AL oliall o it Oilaw yglal
Development of Brackish Water Storage Capacity During 1990 - 2017

PO (PR | el | O 550
Haut) g gama Ground Reservoirs Elevated Reservoirs
% iz (031> Osate) EETEE S5 e 3,401
Change % g:;a:c:;cmlgg) (Ostlr Osate )_ GBS e (0stlr Ogele )_ ShA ae Period
Storage Capacity Number of Storage Capacity Number of
(A+B) (MIG) Reservoirs (MIG) Reservoirs
(B) (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
17.6 368.9 359.3 23 9.6 15 1993
24.4 458.9 449.3 25 9.6 15 1994
0.0 458.9 449.3 25 9.6 15 1995
10.8 508.4 498.8 26 9.6 15 1996
0.0 508.4 498.8 26 9.6 15 1997
0.0 508.4 498.8 26 9.6 15 1998
0.0 508.4 498.8 26 9.6 15 1999
0.0 508.4 498.8 26 9.6 15 2000
0.0 508.4 498.8 26 9.6 15 2001
-0.1 508.054 498.8 26 9.254 14 2002
0.0 508.054 498.8 26 9.254 14 2003
0.0 508.054 498.8 26 9.254 14 2004
5.9 538.054 528.8 27 9.254 14 2005
0.0 538.054 528.8 27 9.254 14 2006
0.0 538.054 528.8 27 9.254 14 2007
0.0 538.054 528.8 27 9.254 14 2008
0.0 538.054 528.8 27 9.254 14 2009
0.0 538.054 528.8 27 9.254 14 2010
0.0 538.054 528.8 27 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
0.0 547.715 537.8 28 9.915 15 2016
0.0 547.715 537.8 28 9.915 15 2017
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Yo AV plalt I3 (6t mial 5Tl aale) A slalt ALUD olsall (o YBg%e g (39 3oe 3519 e
Daily Maximum & Minimum Brackish Water Reserves ( MIG ) During 2017

al|

Ogje el F sl RYSEP RN Feslad
Month i
ont Maximum Reserve Date Minimum Reserve Date e
January 388.103 02 Jan. 326.777 31 Jan. mbo
February 356.145 11 Feb. 309.060 28 Feb. 2l
March 391.146 31 Mar. 308.728 01 Mar. oule
April 386.182 01 Apr. 326.776 19 Apr. Ju
May 375.822 13 May. 324.634 02 May. sl
June 376.347 09 Jun. 307.094 20 Jun. 909
July 379.282 25 Jul. 335.066 06 Jul. odgs
August 393.360 31 Aug. 341.396 08 Aug. oudacd]
September 373.490 01 Sep. 330.436 05 Sep. e
October 375.433 22 Oct. 341.398 12 Oct. giSi
November 355.666 03 Nov. 310.389 15 Nov. ey
December 338.986 08 Dec. 305.784 27 Dec. et
Le e Y'\Veub#\a&ﬁéw\y}pwﬁb}ﬂdﬂjéﬁ\
MIG Max. & Min. Daily Brackish Water Reserves - 2017
400
350 -
300
250
200 -
150
100

Jan. pep
- Mar.
Apr. May  jyp. Jul. Aug
. Sept. Oct.

Nov.  pec.

@ Minimum Reserve (38 A B Maximum Reserve (s e

2all oL&I OB jan + ani
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Fresh & Brackish Water Storages

Chapter 4

YAV ale Algh (s Axlialt obiell Aall yadf gzl ¥ Ly 2iS
Fresh Water Elevated Towers During 2017

At
Capacity
(Ot Oete) N’i:’;::;: . et PRy
(MIG) Towers Group Location
Symbol
sl T
Total Each Tower
3.966 0.661 6 D1 Adeliya Adall
3.966 0.661 6 D2 Bayan - 5th Ring Road EYTYEN (IS {NT () o
1.983 0.661 3 D4 Surra - South - 5th Ring Road EPRIE JRPE{NL (o PO PP LES
1.983 0.661 3 D5 Abrak Khitan - 6th Ring Road  walwdf g x4t - Ol 3 m
2.000 1 2 D6 KuwaitTowers (out of service)  (asustizls) Zusbeud| oo oS! Gt).ﬂ
1.322 0.661 2 D7 Ahmadi East PRVOS (I 391
0.110 0.110 1
D19 Failaka LsLa
0.200 0.200 1
5.949 0.661 9 D3 Ardiya s jlall
1.322 0.661 2 D8 Jahra ol pgantt
0.661 0.661 1 D11 Sabhan Ol
1.322 0.661 2 D12 Mina Abdullah aliloe slie
2.644 0.661 4 D14 Doha South (AL - Quirawan) (Vg peall ) d gl Lrgis
3.966 0.661 6 D15 Jahra South (Saad Al - Abdullah)  (alslial! daw) s ,gad | 0 gin
5.288 0.661 8 D16 JaleebWest (Abdullah Al -Mubarak) — (uf ylee! ) altfnse ) ol o 058
1.983 0.661 3 D17 Khairan Pearls (B ponid ) e ¥ pliso) (3l pund| 1Y
1.322 0.661 2 D18 Khairan City Ol I e
3.305 0.661 5 D20 Al - Jahraa New Towers Buguandt s pgad | 7 ol
5.949 0.661 9 D21 Jaber Al - Anmed Towers dan Yl 2
5.949 0.661 9 D22 Sabah Al - Ahmed Towers dex W rlao 71
55.190 - 84 Total ¢ 9-amall
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YAV ale o8 Aalall obeell A W1 SN 31 Ol
Fresh Water Ground Reservoirs Capacity During 2017

Pl ) B Ol Jst daud) sue S
(@8t cigete) o) Gttt sl st
Designing L] per Number of Group Location
(MIG) Reservoir Reservoirs Symbol
(MIG)
70.0 °5.0 ! A1 Shuwaikh s gt )
15.0 1 ()
15.0 15.0 1 A2 Hawally A
7.5 2
268.0 1:3 ; A3 Sabhan Ol
100.0 1
47.0 16 2 A5 Shuaiba dcadd!
7.5 2 -
10.0 5.0 2 A6 Rawdatain Ot g 11
8.8 4.4 2 A7 Massila Alcwat!
31.8 1
311.9 58.0 2 A10 Sulaibikhat (Doha) Slpdaall
(A 9a11)
54.7 3
185.0 37.0 5 A13 Wafra 30411
5.0 5.0 1 A18 Jahra ol ygand!
20.0 1
31.5 10.5 1 A19 Failaka IsLa
0.5 2
539.0 53.9 10 A21(1)  |Az-Zour (1) () 5ot
275.0 55.0 5 A21(2) Az-Zour (2) () a3
4.0 2.0 2 EN Ahmadi East gmm‘sﬁ
55.0 3 s
332.4 55.8 3 E12 (1) Meena Abdulla(1) (V) abloe slicee
440.0 55.0 8 E12(2)  |MeenaAbdulla(2) (Y) abblose slice
222.0 37.0 6 E13E13N Funaitees West(1) (V) pudacall a8
216.0 238 ‘11 E13N Funaitees West(2) (Moadaatt 9,8
400.0 80.0 5 Funaitees West(3) (V) wdacal a,8
55.0 3
407.0 38.0 4 E14 Muttla (Upper) (Ale) gDl
90.0 1
15.0 1
155.6 2.8 2 E15 Mutla (Lower) (Laisie) ¢ Sael!
45.0 3
330.0 55.0 6 A20 Sabiya Acuall
A gl gl
275 275 1 Al4 &?Su?r‘;wzn) Cotyseall)
4275.950 - 102 Total g 9oad!
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YAV ale Qg i Ao glad) ALUD olcall Aadl pal !zl W Ly 24S

Brackish Water Elevated Towers During 2017

al

2all oL&I OB jan + ani

a

9

Aacd)
Ol Ogule .
Capacity FaBSE (0 (23 gall ja 0
(MIG) Number of Group
Towers Symbol
g9aol! T
Total Each Tower
1.983 0.661 3 D1 Adeliya Absatt
1.983 0.661 3 D2 Bayan 5th Ring Road ol g 51 Olo
1.983 0.661 3 D4 Surra 5th Ring Road VP ES (RP-SCINL {3
1983 0.661 3 D5 Abrak Khitan 6th Ring G Ol @
Road owalad!
1.322 0.661 2 D8 Jahra ¢l pgntl
0.661 0.661 1 D20 New Jahra IRENCS (PIPUPS |
9.915 - 15 Total & 9omel
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Water
YAV ale 58 Ao glelt ALAS olialt dud ¥ SL 3 Orla
Brackish Water Ground Reservoirs During 2017
edlgsene 05e) 155 US daud!
(08> O5la) (0s'\> LG e B gall a0 Bt
Total Capacity Capacity per Number of Group Symbol Location
(MIG) Reservoir Reservoirs
(MIG)
n 15.0 7.5 2 A1 Shuwaikh F 9!
P
%‘D 7.5 7.5 1 A2 Hawally A rTs
S
8 8.8 4.4 2 A3 Sabhan Oloio
f 8.8 4.4 2 A7 Massila Aol
P ‘
; 37.0 37.0 1 E12 Meena Abdulla alloe slicee
% 48.7 ;;g 1 E13 (1) Funaitees West (1) (V) pudaiatt a8
"% 45.0 45.0 1 E13 (2) Funaitees West (2) (Y) putlaialt a e
o i
% 30.0 30.0 1 Matlla Upper (Alatt) ¢ st
3]
E 6.0 3.0 2 E16 Jahra sf gt
Qa 9.0 9.0 1 D20 New Jahra IREREN (PPN
35.0 1 Sulaibiya decdat)
= 65.0 E17
8 30.0 1 (Sector E) iz (E)
E 10.0 5.0 2 E18 Shagaya (Field A) (1 Ja>) Likaar
L 15.0 15.0 1 E19 Shagaya (Field B) (o Ja>) Lilaah
A
[ 37.0 37.0 1 E22 Wafra Field 58481 o>
P
b=y 70.0 35.0 2 E23 Um-Qudair Field U
o]
M 15.0 5.0 3 A4 Sulabiya Field Aoclall Jas
55.0 55.0 1 E24 New Sulabiya RENCN [ PP |
Shagaya Between b o LA
55.0 55.0 1 E25 ASB (B) 5 (A)
537.8 - 28 Total g seaall
(A) Reservoirs operated by Pumps. . (A) gl o (AN U i)
(E) Reservoirs operated by Gravity. (B) el) Qi o 1 U1 3500
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KNater \

Fresh & Brackish Water Storages

Chapter 4

Yo \Vale dlgd (o dalalt obial! s Ollase daw
Fresh Water Pumps Capacity During 2017

Leoss $ogbolreel D9l gule

M.L.G./Day aalate L1 St sl ilase
obliay! laatl To Zone Symbol Pump Stations
Stand-by Actual
222 1228 22(1(;;‘) PN New Shuwaikh Bt | jo gt
5.00 25.00 Z (1+4) P Old Old Shuwaikh oAl F gt |
3.60 6.10 Z(2) P2 Hawalli A9
2.45 9.24 Z(2) P4 Abrak Khitan Aol Hlla s
10.00 30.00 Z(1)
Zgg 141000 E g; PaN New Khitan sinasd i pllas
5.00 10.00 E (13)
9.90 25.70 Z(1)
7.60 7.60 Z(18) P5N New Shuaiba Bt | A ditt
2.38 2.38 Z(1S)
4.33 8.67 E13 P5 Old Old Shuaiba Aoaaall deaadd!
0.50 1.00 Failaka P7 Salmiya Acatlad!
6.33 6.33 Z(1) P8 Massilah Alcwald!
1.98 5.93 Z(2) P9 Ardia Ao latl
10.00 15.00 Z(1) P10 OId Old Doha Aoaal! A gt
1.50 3.00 Z(5) P11 Ahmadi SetaN
0.63 0.63 Z (5) =
4.32 8.64 Jahra P18 Jahra £l pgt)
15.00 60.00 Z(1) - ) o
10.00 20.00 Mutla P10 N S“'a'%'(‘)?g)mew “"3“"'(2::*“*“"'”
15.00 50.00 A3 T
1.14 2.28 Failaka P19 Failaka ISLd
1.08 2.16 Wafra Village P13 Wafra 32411
76.80 115.20 E12(1)
7.40 14.80 Al Wafra Reservior P21(1) Az-Zour(1) (Y )es
9.90 9.90 Lale Al Kiran
6.36 6.36 Al Kiran City
63.49 190.46 E12(2) P21(2) Az-Zour(2) (Y)ogsdt
9.88 19.77 Al Wafra Reservior
95.79 95.79 E13 (Site1 & Site2) .
7.41 7.41 A13 P12 New 1 '\I"(')'éztﬁt;]d(ﬂ')a (1) pBge alitose slica
2.17 8.60 D12
67.29 201.86 E13 (Site3) P12 New 2 '\I"(')r(‘;z tﬁ,?,dﬂl)a () s alilie slie
3.23 6.46 Al Qyrawan P14 West Doha A gl g
5417 108.35 Al Sabiya P20 Sabiya drall
539.26 1138.92 Total g seall
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Yo \Vale dalgd (A Ao glad) ALdS oliad! s Ollasme daw
Brackish Water Pump Stations Capacity During 2017

Lo g sl el O8Il gule

al

2all oL&I OB jan + ani

“

9

3 oL

-

(2

M.l.G / Day alate I S at Gllasae
Sblia ! - To Zone Symbol Pump Stations
Stand-by Actual
6.33 6.33 Z (1+4) PN Shuwaikh gl
5.78 11.10 Z (1+4) P Old Old Shuwaikh Aogual | o gl
3.59 14.66 Z(2) P2 Hawalli oo~
7.95 7.95 Z(2)
P4 Abrak Khitan Ollas 3
21.23 21.23 **Z (18)
10.01 10.01 **Z (1S)
P8 Massilah Alcwot!
3.95 3.95 **Z (1S)
3.95 7.90 **Z (2) P9 Ardia s jlatt
2.16 6.48 **Jahra P16 Jahra £l pgxd!
3.80 7.60 BLENDING P12 New2 Meena Abdulla (2) (V) abiliue slie
68.75 97.21 Total ¢ 9oel!
** Not in operation. - o Y Ol gazes 5

P
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Water Networks
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Fresh & Brackish Water Networks

Chapter 5

iy Galegul | ddpuled) O bl 1§ el | O gl | e
RS il e ST g ¢ i el BB Lol (6 Y1 5 dsdall ool Lol iSCt o g 5O oLl oy 5 ol fanty
g Aol dads ol ) 41 g ) llass Bz y 31 LI 3500
Tudkal ool Lof ¢ alall giloell g ) d) 5 a1 58 el ool s ksl o) 2 i ghalt A oloadt famens
8 il Bl b
25 3 OIS I el e Lo g B 5 U1 IV id sl U a5 i) Dolases e osiad | pdall ol oo o
& 3l g Slels b Shgrad| Sl (sl o dolas A1y sblioBue Sile ) sall i ol 21 4 J
Fe il 3 g godl ool (S 1S ey 5 A B gl Slkes it
Yéo h)('.ﬁ/\h wb@ﬂ\&&.&]\)wicj\ﬂ)cp}Q&djwjejjjca‘bPunejﬂ\QMu}gﬁ
Aesleall bliall g Ladseall bl am 14 b oot 1 gl Bl Ay gl SN B forinniB )13 1 IS g 0
uis.gw\@)w\‘;a,,u\wﬂwewwg&us.m%uiwaw\mm‘;sﬁ@s)\bﬂa@
LS e SN S Sz les
Loyl 9 Lot 15 Qi) o) g s W1 0 ol B 5 s ) S 01 g 1 Lgalinad s 31 201 ]
(IS o LT Y 0 VY ale Bilg 3120 ghS Y VALY g ncd J1 g e (01 ASC201 ek J1 sl il
ety oL S laall o g £ /% Jady jlol § 0 — 0 s o kol AL 5 Byl 0Ll o IST il 331 J o = 1 10
s lial) g &y ylonad) Olucw’sold s 9 — i o
Aol ledd Ay B3y (VYY) Y A) sl 5 eyl 5 oLt el BT b,y sus )
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Fresh & Brackish Water Networks

The water distribution system in Kuwait comprises two networks - one for fresh water and the other
for brackish water. Each system has its own underground reservoirs, pumping stations and elevated
towers.

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

Fresh water produced from distillation plants or ground wells is pumped to underground reservoirs
then to distribution networks and elevated towers located in several areas to secure public needs at
peak hours.

Pumping to the distribution networks is monitored and supervised by the “Water Control Center” in
Shuwaikh.

The distribution networks consists of main pumping and distribution lines and subsidiary networks.
Diameters of subsidiary networks piping range from 80 mm to 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 17852 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 2017, number of house connections to all private commercial and industrial buildings
amounts to 177118 connections with meters for fresh water and about 77257 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 which previously
lacked this service.
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Water

YAV - V444 e 5 ydal I dalalt obeell AaLelt OIS J1gkal yokal
Development of Fresh Water Distribution Pipelines During 1998 - 2017

gt Baly U Ay glatf Auud e glSILs J gl At
Percentage of Annual Increase Length in Kilometre Year
B 6622 1998
2.9 6817 1999
N 34 7048 2000
f 1.4 7148 2001
§ 1.7 7266 2002
> 1.5 7376 2003
<P) 4.1 7677 2004
Z 5.1 8072 2005
3 2.8 8297 2006
~N
< 25 8508 2007
g 35 8802 2008
1.6 8941 2009
_—
2 1.0 9031 2010
% 18 9197 2011
] 0.4 9230 2012
E 20 9410 2013
1.5 9548 2014
°a 0.7 9611 2015
"5 0.5 9661 2016
D 0.6 9721 2017
3
l'!; ot slpall ftadt A1 1 ol
'y o shS Fresh Water Pipe Lines
D KM
~
9740
=
9720
-
Q 9700
9680
9660
9640
9620
2016
2017 Oyl
Years
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Water

YAV - V44A e 5 ydal I Ao glet) ALdS olealt A0 Led) OIS Jiskal yakald
Development of Brackish Water Distribution Pipelines During 1998- 2017

g%t B3l 34T A g et Aty e glSIL Jglat Al
Percentage of Annual Increase Length in Kilometre Year
B 5844 1998
2.3 5979 1999
N 2.0 6097 2000
f 1.6 6196 2001
=) 1.7 6299 2002
E 1.5 6393 2003
2 1.9 6516 2004
6.6 6947 2005
|-
<P) 1.8 7075 2006
~N
x 2.3 7241 2007
g 17 7365 2008
| 2.5 7548 2009
Z 1.0 7625 2010
% 1.5 7742 2011
s 0.4 7776 2012
o i
m 2.6 7976 2013
°3 1.1 8066 2014
0.2 8083 2015
_—
8 0.4 8118 2016
S 0.2 8131 2017
l'{; o ) A5 o) a5l Kl 1 o]
'y 5o Length of Brackish Water Pipelines
(<D} KM
~
= 8300
<
5 8100
7900
7700
7500
2016 & |
2017 Years
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Water

Fresh & Brackish Water Networks

Chapter 5

YAV ale IS (Yolalt yietly) ittt oliadt OISl g Aucis y1 oliad! doglase J1 gl

Lengths of Water Main Lines and Networks (In Metres) Executed During 2017

Bl cealsd
Ductile Pipes . .
ggoal! @ / Qe a3
Total . Pipe Dia (mm)
A gladl ALU3 oleel latf olead
Brackish Water Fresh Water
132.85 0.00 132.85 80
15739.11 12304.00 3435.11 100
8547.70 303.00 8244.70 150
4157.00 340.00 3817.00 200
75.00 0.00 75.00 250
340.00 0.00 340.00 300
1739.50 0.00 1739.50 400
845.54 0.00 845.54 600
600.00 0.00 600.00 1000
40979.52 0.00 40979.52 1200
73156.22 12947.000 60209.22 Total ¢ geel!
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Yo \Vale IS slcall Suaadt Oidaded | g O LGy
New Connections and Installation of Water Lines During 2017

(3uatly) oliall B Ol )| Yo o5
i, - . New Water Connections
(Beti) s iEss e (In Numbers) gad!
Total New Installation (In
Month
Numbers)
A gladl ALd3 sliot lal! olead
Brackish Water Fresh Water
768 13 755 January ge )
625 1 614 February Beyput
730 1 719 March wuole
635 1 624 April Jo !
649 18 631 May $le
299 9 290 June S04
642 16 626 July sd9
532 14 518 August oudacd !
409 12 397 September el
659 10 649 October gerviy
593 20 573 November FEPETY
556 1 545 December et
7097 156 6941 Total ¢ gexxt!
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Water
YAV ale IS olealt OISl conlil o8 i il A pedid| O ygusT g SLALN St
Total Number of Monthly Water Pipe Breakage Occurred During 2017
Cause of Pipe Breakage s of catitiggn
Zaiiall oleal Zm gLad | ALUS olat
BOA(l Fresh Water Brackish Water
Month -

,ﬁ Asbestos couw¥ Ductile (st Asbestos o Ductile (stsat
§ *Natural | **Accidental | *Natural | **Accidental | *Natural | **Accidental | *Natural | **Accidental
b January  lu 68 4 58 4 1 0 2 2
L February 1, 51 4 42 9 3 0 2 3
P

~—
§ March oule 72 3 87 3 4 0 7 1
= April ol 65 1 66 3 3 0 8 1

72)
o
Y May sl 27 4 30 4 2 1 1 2

)

<

— June g 25 1 21 2 2 0 2 0
! July atos 32 2 39 2 3 0 2 0
= August  Luaudi | 31 1 47 2 1 1 1 0

7 /]

<P

h -
€3 September  ,ioiw 36 1 51 4 4 0 3 3

LN ]
W October s 44 1 55 2 2 0 2 0

S

8 November 243 42 2 40 7 5 1 5 3

(=¥
2 December ,auss | 40 2 69 3 4 0 4 0
U Total ¢ gael! 533 26 605 45 34 3 39 15

* Natural: Due to decay, corrosion, end of life time. Aot o2l Y1 el slgl of ST o il s
** Accidental: Due‘to excavation or (':onstructi‘on work B Y O i 5 sl 1 iy 30 & bya oo bz b b ¥
not related to pipe network or soil depression. Al ot Jest 1
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Yo\Vale I e Dol @3 (A bl ) Ol ) (0 LD suie
Number of Connections Repaired During 2017
Le> o @3 A1 Sl L y¥ 1 s
Number of Connections Repaired
Month gorAll
A glal | ALAS slead iatioleal)
Brackish Water Fresh Water
January 149 1641 b -
February 119 1383 BeIper) .
March 139 1568 )
April 119 1324 Ja ! =
May 116 1453 of :
June 78 1231 99 i
July 119 867 odg i
August 106 1495 oulad g,
September 72 1212 gevm i
October 134 1444 581 ﬁ:
November 137 1570 tad gl Q
December 98 1536 et 3
Total 1386 16724 g 9ol ;;p

ol o (A1 Ll sus

No. of Connection Repaired

3 oldig
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1600 Q
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1200 /
1000
A\
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P

600

400

200
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Jan. Feb. Mar. Apr. May Jun. July Aug. Sept. Oct. Nov. Dec.

=0O== Brackish Water &> sho}l 8 olall  em@= Fresh Water isdadiol—od!
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Water

: Consumers

Chapter 6
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A e S gtnall 3U8 5 0Lod) S

TAFA Sy )b el O Sl O gle TEA ) o SO B Drdall sLad) gaal 1y VA0V pls b
EVR 0 Jlhesy VA ole disysbl el OJlr Do YYEEY JIg 1AV ale gy sbl 1al O flr O sobe
16 Bl g0 5 1 0 g ¥ A £ ) g i ST5 Y QAR 3l 38 b ol O gl O ek
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VEQAY Jladsyl o3 1499 ale Bsy bl sl O Pl O5ke ¥ YA I jadsil Lo Y AR i B sy 5! ool
pladl (s YAAY ale B sysbl pl OJlr Ogho Yo A v € JI b gs 138 ale B gy bl sl O Jlr O ko
ale B yadsul 4y gy bl ol O Jlr Oshe YFUNY I Joo s o o Bl JI IVl aiiy) 199 ¢
o cophganeld i ghod) A8 olald a5 Jad el s I35 6y B el O Jlr Do Yo A YO JI V440
S 0P Oske YO Y I had YAV ple R it
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S0 1y o B YAV e Bl B Sl VYV VA) sl gy 55 85 1 o s Tdoall sl s

XY ol g B gt (VYT 1) A1 o dom ) A5 0Ll i © gl ) o Shgind)

163

Statistical Year Book




Fresh & Brackish Water Consumers

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

growth and development of water consumption and number of consumers from the very beginning.

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

in 2017 reached to 160205 MIG.

The average per capita consumption of brackish 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 15057 MIG by the end of 2017.

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 177118 and brackish water consumers through the networks were 77257 by

the end of 2017.

gg9-tautll sLuna lll LS
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: Consumers

Chapter 6

YAV - V444 (e 3 Al IO OISt Gaplo (e Asdtall obiel) Sigiue dde yokal
Development of Fresh Water Consumers (Through Networks)
During 1998- 2017

Olaiitl gl 3L 3T & ghcutt 4y gial ! dcwid OShgiat! ¢ gama A
Percentage of Annual Increase / Decrease Total Consumers Year
_ 97309 1998
2.0 99298 1999
124 111581 2000
-0.7 110854 2001
0.9 111906 2002
7.7 120571 2003
3.7 125075 2004
4.0 130025 2005
8.3 140824 2006
6.2 149551 2007
1.2 151291 2008
1.2 153115 2009
34 158354 2010
-2.8 153978 2011
1.8 156820 2012
2.1 160168 2013
1.5 162530 2014
1.3 164695 2015
-1.0 169005 2016
8.6 177118 2017
Ll olod) $Shgrns
: Fresh Water Consumers
Slas !
Numbers
178000 -
173000 -
168000 -
163000 -
158000 -
153000 -
148000 . 4
2016 2017
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Development of Brackish Water Consumers (Through Networks)

During 1998 - 2017

Oluazid i 8ab 308 & gicut ) G 9ol l Aewid! OuSigiuall g g el
Percentage of Annual Increase / Decrease Total Consumers Year
_ 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
-1.2 78256 2014
0.4 78547 2015
0.1 78655 2016
-1.8 77257 2017

E3

After removel of non-operating connections, the
number of Consumers reduced.

Aele 1 Mz sl Slriest dag 3 5 pSgranad! 3Us adsuil %

Alas Y

76000

78500 -

78000 -

77500 A

77000 A

76500 -

Numbers
79000 -

At

o glad AL oLt Sgrons

Brackish Water Consumers

2016

2017

O gl

Years
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Water
YAV - V444 O gt SO Aalialt olcal! aiko A1 !
Fresh Water Sales Revenue During 1998 - 2017

Olaid! gl 3L 34T 4y giat Al (i sS Hbus) Silsl ¥ Ol geca )

Percentage of Annual Increase / Decrease Sales Revenues Years

_ 15225900 1998

20.9 18415595 1999

29.5 23850427 2000

-29.5 16803341 2001

53.3 25766985 2002

-14.1 22138175 2003

71 23717721 2004

35 24556789 2005

E -5.2 23284093 2006
<P) 325 30846182 2007
E 3.8 32010707 2008
a 18.7 38001969 2009
= 12.9 42889419 2010
8 3.0 44192245 2011
.o 23.8 54729158 2012
\& 10.0 60174741 2013
1 5 38.5 83343479 2014
8 -11.3 73923634 2015
% 9.4 80835751 2016
5 1.7 82175062 2017

dydadt ol &t 3l
Fresh Water Sales Revenue
S s Ol
Million KD
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Water

YNV IO Aagialt At (po Ollasmal) couad 9 5 pladal! olied| ZLO! (Al g (Jlasr| A0 30T
Breakdown of gross and net production of dist. water and stations share
percentage during 2017
sleal gl Mant | Bend dgrattigar | FVEELAL g ra
oleal! i Oollase 5y lagell LR Ilan : Lo Galo
Desalination Plants Gross Production of | Percentage of Gross Net P.roductlon Percentage of Net
. . of Dist. Water .
Dist. Water (MIG) Production (MIG) Production
gt daso
= Showaikh Station 4682.620 3.0 4645.222 3.0
Y (St caah.«.”) 2 9dd | Adasma
g 7 Shuwaikh Stat|on (RO) 5327.661 34 5211.159 34
Ao gt dcadd ! Adasme
c; Shuaiba South Stn. 8606.877 54 8365.498 5.5
~ Adledd ! dcadd! Aame
< Shuaiba North Stn. 8652.196 55 8443.347 55
- 48, A gl Alans 10783.842 6.8 10084.036 6.6
TQ Doha East Stn.
Ao pal ) A gt Ao
.f:) Doha West Stn. 29314.575 18.5 28686.745 18.7
@ Ao giond | 9301 Alass
g Av-Zour South Stn. 21058.092 13.3 20012.075 13.0
N (‘“,.HS.Q."@ALCJO Angimdl yo5d) Alama
N Az-Zour South Stn (RO) 6445.981 4.1 6433.325 4.2
> dpall o
E Sabiya Station 28147.296 17.7 27247.391 17.8
~ Adledd! yo it Alamae
= Az-Zour North Stn. 35560.15 22.4 34361.561 22.4
=)
z Total (MIG) 158579.290 153490.359
100% 100%
i Total (Mm?3) 720.916 697.781
~
et s
ot i § il sball £ 5] Jlor!
o 3 Gross Production of Distilled Water
MIG
g 40000
O 35000
30000
25000
20000
15000
10000
5000
0 o pdd) Alase 9| Alase Al Alass Agaddl dlase A gt dlase dgaliilase  dogiad) ypiliAlase Zosiadl ygili s Gl dase
Shuwaikh Station  (usat sl Agind! adleddt ad pad il Az-Zour South  (usalt maliatt) Sabiya Station
Shuwaikh Station  Shuaiba South  Shuaiba North Doha East Doha West Stn. Az-Zour South
(RO) Stn. Stn. Stn. Stn. Stn (RO)
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(aslal el (ol o) 3 pladall obeadl ZLG| Aloy Flax!
Yo \lale ae diylaetls Yo \Vale S
Comparative Gross & Net Production of Distilled Water

( Million Imp Glns) During 2016 & 2017

5 lazall oluad) L) Slan | 5 plazalf oluad| L) 2l
Gross Production of Distilled Water Net Production of Distilled Water
olead ! Aot Ollame . o
o 91 83L 30 2y el dupuud) 9 B3y 3UY 2y gad! A
Desalination Plants ozt olagt!
2017 201 2017 201
0 016 Change of 0 016 Change of
Percentage Percentage
il e 4682.620 | 5947.239 -21.3 4645.222 | 5903.237 -21.3
Shuwaikh Station
(‘_,.uS.d‘ca'aL’Cd‘) @3.&3‘2\!4:-..»
 ohuvgikh (RO Station 5327.661 | 4140.132 28.7 5211.159 | 4067.543 28.1
dngintldeaddlalane | o646 077 | 8007.407 3.4 8365.498 | 8642.484 -3.2
Shuaiba South Stn.
@MJiW‘ZhM _ _
A 8652.196 | 10296.791 16.0 8443.347 | 10072.053 16.2
B allasglladase | 40783 849 | 12114.714 1.0 10084.036 | 11585.497 -13.0
Doha East Stn.
anpdllasgdidlase | 59314 575 | 33676.809 13.0 28686.745 | 32965.913 13.0
Doha West Stn.
i 21058.092 | 31046.514 302 20012.075 | 29925.439 -33.1
Az-Zour South Stn.
(i i) dsgiond! 33301 dae ] ]
Az-Zour South SIRO). 6445.981 | 10053.954 35.9 6433.325 | 10032.183 35.9
Lzt o 28147.296 | 32736.343 -14.0 27247.391 | 31869.299 145
Sabiya Station
Adledd! yo5t damae
R oA 35560.150 | 7094.821 : 34361.561 | 4759.153 :
Total (MIG) 158579.290 | 156014.724 6 153490.359 | 149822.801 i
Total (Mm?) 720.916 | 709.257 ' 697.781 | 681.108 '
e LRI WA gl e 5 il ool z 5} Jlor|
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Boilers Feed Water Make-Up By D/Plants During 2016 & 2017
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Sea Water Consumption During 2016 & 2017
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Fuel

Chapter 8

YAV o Yo 1 O gt IS (CaSe pudd Catl) adall HLAT (ro Crllasuel ) S Mgl
Consumption of Natural Gas (‘000 SCF) by Power and Dist. Plants During 2006 - 2017

fgdd) dase idasse dass idase ase Angintl 958 Alase il
- Shuwaikh Stn, | Zsedd! | dgaddl | dagldl | eyl Az-Zour South dase 295
At Adleddt | Gogintl | Adpall | aoa Auall | Adleat | ggednel!
Year Shuaiba | Shuaiba | Doha Doha Sabiya | Az-Zour| Total
Boilers | R€VerSe | North | South | East West | Boilers | R€Verse | station | North
Osmosis | g, Stn. | Station | Station Osmosis
2006 | 8367758 _ _ 38059615(17073703|15373667| 39024679 _ 5620774 _ 123520196
2007 [15374809 _ _ 31322251|16572725| 7453756 | 45094349 _ 12637558 _ 128455448
2008 (19775985 _ _ 36148029(17208312| 11437687 | 38966263 _ 20586670 _ 144122946
2009 (10785168 _ _ 40619207 |18394118(12405781| 51662222 _ 16256950 _ 150123446
2010 (16360674 _ 23782066|37632412|19107940( 15911569 | 68868053 _ 28092931 _ 209755645
2011 | 9081556 _ 29023067|38890234 17942988 (27902850 | 87969135 _ 30480219 _ 241290049
2012 | 8356254 _ 30180949|38577566|16703453 33761106 | 88090041 _ 48410796 _ 264080165
2013 | 7357870 | 24779 |28162742|39460518|14431748|14882305| 97629275 _ 51511871 _ 253461108
2014 | 6992779 | 20720 |18044383|37898270|18719063|26603572|130026154| 1932 | 75629318 _ 313936191
2015 8341558 | 39177 |30291973|36786720|14121889(18262293| 113419497 | 4688 |104953104|24759022|350979921
2016 | 9678796 | 19067 |38016457|36671781|15345401|21366390|103055039| 5279 |105126015|49250877|378535102
20178404287 | 23142 |34209963|36566085|19723726(19097669| 67987908 | 2127 | 89824480 99124791 374964177
- gvmkj\ 3 e Cllaead) SMgans!
Years Consumption of Natural Gas by P/D Plants
<\ e
WQ =
> =
_ W Az-Zour North St autled! 5311 dase
’\9\% —— .
—_ Sabiya St uuall daa
,\‘Q\b‘ ; : Az-Zoue South (RO) S (el iali) dussindl 3301 dlama
® Az-Zour South St Zugiad! 331 dame
»© == ,

Jua
Barrel

Doha West St . a1 s gut | dasme
Doha East Stn 2.8 pid & sl dlaswa

Shuaiba South St 4 i | i) dasne

© Shuwaikh (RO) SN (uslalt i) o gd) dlane
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VoAV oY O gt I (e ) ST Ca (o O llaomal | S Mgt
Consumption of Gas Oil by Power & Distillation Plants (Barrels) During 2006 - 2017

all

4“3.":[_,.6:"

Gas Oil Consumption Lati cu) et Mgiw!
;::r‘ Shuwaikh stn. | “#2=1 | =00 | =0l | 2= AzZour South ﬁ: e |
Shuaiba | Shuaiba | Doha Doha Sabiya | Az-Zour | Total Gas Oil
Boilers| RO North North East |West Stn.| Boilers Revers.e Station North |Consumption
Stn. Stn. Station Osmosis Stn.
2006 0 0 0 0 29284 0 4294090 _ 8141 _ 4331515
2007 0 0 0 0 165 0 3903707 _ 40718 _ 3944590
2008 0 0 0 0 733 | 147499 |6786413 _ 26522 _ 6961167
2009 0 0 600939 0 10460 | 368300 [8157489 _ 1701741 _ 10838929
2010 0 0 342167 0 12237 | 12149 |6894948 _ 1826115 _ 9087616
2011 0 0 221560 0 12026 0 4186879 _ 5826434 _ 10246899
2012 0 0 316979 | 193114 462 152218 {2036850 _ 9214006 _ 11913629
2013 0 0 0 97637 393 0 2730951 _ 6408325 _ 9237306
2014 0 0 0 1130334| 170.2 0 1797857 _ 8225301.1 _ 11153661
2015 0 0 0 1335149 307 0 1702108 _ 5242855 | 290030 | 8570450
2016 0 0 129208 | 333040 | 356 15181 (1061018 _ 4074153 | 118802 | 5731758
2017 0 0 0 431409 | 272 0 1179731| 1692 |(3563158| 20291 | 5196552
W) e Olkondl SMgau!
o Consumptions Of Gas Oil By P/D Plants
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Chapter 8

YAV oY Ot I (e ) ALy (po Crllaal | EF Mgl
Consumption of Crude Oil by Power & Distillation Plants (Barrels) During 2006 - 2017

Crude Oil Consumption abstico) < Mg
Al Teadd) Aame | dgaddiddames | Asgulidlase | dagalidlame | soiidlame | Alasme |l pgezne
Year | f2sddiiasme | ansia astledtt 2 4! ooty ogiadl | Al | Al Ca)
Shuwaikh Shuaiba Shuaiba Doha East | Doha West Az-Zour Sabiya | Total Crude
Stn. North Stn. | North Stn. Station Stn. South Stn. | Station | Oil Cons.
2006 0 0 0 5695984 0 0 4677187 | 10373171
2007 0 0 0 5342286 0 8349147 | 2883040 | 16574473
2008 0 0 0 5014463 0 0 4450004 | 9464467
2009 0 0 0 5274117 864581 9237311 4715051 | 20091060
2010 0 0 0 5553888 1546813 9966099 896522 | 17963322
2011 0 0 0 4974937 0 11378668 | 3093819 | 19447424
2012 0 0 0 4677387 0 10765875 | 1123632 | 16566894
2013 0 0 0 3925377 0 7314672 83806 11323855
2014 0 0 0 3429396 0 9840633 | 1139064 | 14409093
2015 0 0 0 4360599 0 0 488838 4849437
2016 0 0 0 3416227 331609 213033 97075 4057944
2017 0 0 0 3141491 0 4396030 |1657144| 9194665
eb’rj\ St oo lasead! gz
Veurs Consumptions Of Crude Oil By P/D Plants
2017 —i
L o ataass
2016 =
T B angitt Ho3t dasse
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YAV o Y O gt IS (oo ) B Cn) (po O llaead | S Slgiiaa
Consumption of Heavy Oil by Power & Distillation Plants (Barrels) During 2006 - 2017

all

4”3.":[_,.6:"

Heavy Oil Consumption J.aitfcu ) ot Mgiw!
) Aams  |dudd)dams | duaddidlase | dagiliAlams | Agulidlame | g3l Alase gl ggane
gt Aagint! Adleadt 48 il Al A gt dealidlase | @il Ca)
Year | Shuwaikh | Shuaiba | Shuaiba | DohaEast | DohaWest | Az-Zour Sabiya | Total Heavy Oil
Stn. North Stn. | North Stn. Station Stn. South Stn. Station Consumption
2006 0 0 0 2589983 19724915 20299799 10380467 | 52995164
2007 0 0 0 2560744 19720126 12533832 13648802 | 48463504
2008 0 0 0 2454033 19524590 | 21096708 | 12680044 | 55755375
2009 0 0 0 1656098 18917408 11236457 | 12489738 | 44299701
2010 0 0 0 2277143 16606922 10273879 14744615 | 43902559
2011 0 0 0 2308145 15399739 7991806 13235404 | 38935094
2012 0 0 0 2699098 14079998 7449045 14329417 | 38557558
2013 0 0 0 3288258 17907206 8961373 16810264 | 46967101
2014 0 0 0 3081905 15725837 7271372 11875568 37954682
2015 0 0 0 3145653 15891758 15325014 12360071 46722496
2016 0 0 0 2852384 16227534 17458499 11921925 | 48460342
2017 0 0 0 2696066 | 15398758 | 12278507 | 11218052 | 41591383
J._,E:‘J\ S P o Ollasead) Iga!
st Consumptions Of Heavy Oil By P/D Plants
Years
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