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Water Dist| lation Projects
Under Imp ementation and Future ’rojects.
During 2019/2020

- Construction of Doha Reverse Osmosis Desalination Plant (Stage-1):
The purpose of this project is to supply and erect Reverse Osmosis Desalination
Plant (RO) having total capacity of (60) M1GPD with Recarbonation Plant, the
contract was signed in 30/05/2016, and the unit is expected to be in service at the

beginning of March 2019.

- Construction of Doha Reverse Osmosis Desalination Plant (Stage-2):
The purpose of this roject is to supply and erect Reverse Osmosis Desalination
Plant (RO) having total capacity of (60) M1GPD with Reca onation Plant.
The Tender is expected to be issued last quarter of 2019.
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Fresh Water
(Historical Development)

The striking progress realized by Kuwait in the field of water runs in parallel
with her success in coping with the ever increasing demand for electricity.

joth utilities are the major aspects of progress and : vancement prompted by
oil weal 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 i the past relied on a scant number of we ; to satisfy her needs for
water. Those wells were the main source of fresh water sup; / and added to

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

In 1905, the £ st 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 .uwait with
the arrels full of fresh water and emptied them into a sma 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 Mi 1 Al-Ahmadi and piped part of the water to Kuwait town.







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.
1 1978, tl e distillation units at Doha East )/Plant were commissioned. It is

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

In 1983, three distillation units at Doha West D/Plant were commissioned. It is

now consists of 16 units with a total capacity of 110.4 MIGD.

Likewise, six distillation units at Az-Zour Plant were commissioned in 1988 -
it now comprises 16 distillation units bringing up total output to 10.4 MIGD,
also a unit with a capacity of 30 MW working with Reverse Osmosis (RO)
process was added thus the total plant in 1lled capacity reached to 140.4
MIGPD IN 2017.

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

bringing up total production installed ¢ »jacity to 100 MIGPD.

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

private and public sectors.

It is rather obvious from the above mentioned data that the installe capacity of
D/I nts in operation totals 623.8 MIGD v i gross maximum consumption
reached 491.712 MIG in 2018. In the mean time fresh water gross production
rose from 1773 MIG / year in the late fifties to (159827.530) MIG in 2018
while per capita average consumption of fresh water rose from 4604 1G/year in

1959 to 22695 1G / year in 1989 and 34587 IG / year in 2018.
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Water Desalination by Non-T 1ermal
Methods Reverse Osmosis E ectrodylysis

Due to the growth of population and the technological development, water
des: nation 1d 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 »ng periods, in e 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 0000 part per-
m ion of salt. Also the Reverse Osmosis membrances were improved so as to

desalinate the high saline sea water.






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 > 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 M? /day each of different
configuration have been installed and commissioned to continue the research

desalination by .everse Osmosis.

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 1 operation. The capacity of each unit is 250000 IGPD. These units are
located in the important places. Twenty more similar units are installed and
operated in the sites of water reservoirs and pumping stations in different places.
It was expected in full operation in 1993. By this in Kuwait, the production of
fresh water by desalinating brackish water using Reverse Osmosis method

becomes (8 '4) MIGPD.

The State of Kuwait, after the Iraq’s war (2003), resented 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 des: nation using Reverse Osmosis, at present is 6.25 MIGPD.












plants in gener: This filtration of seawater through the layers of beach sand may

eliminate the need for pre-treatment.

- Less cc struction period for the RO project.

- Easy manufacturing and aggregation of RO components.

- Easy running and main 1ance of RO components.

- Most of the 1aterials used in RO are of non-metallic & less cost.

- Less corrosion.
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chemical control to cover the monitoring of disinfection lants in northern
southern treatment plants in Kuwait and also establishing a new bacteriological

lab and maintenance offices.

8- Certain arrangements have been done with water projects sector one of
consulting offices to update disinfection system in Doha water distr ution

complex by using chlorine di-oxide gas.

- The newly constructed water networks, flushing and disinfection processes in Al-
K¢ 1n residential city, Sabah Al Ahmad Marine city & Al Wafra residenti: city,
highway projects for Ministry of Public works like (Jamal Abdul Naser St., Jahra
Highway Road & 1st Ring Road, Arabic Gulf Street, 5Sth Ring Road, Al-Ghose St.,
Doha Link, 6th Ring Road, Road Between Mina Abdula & Wafra, 7th Ring Road)
and some blocks in (Al-Ega 1, Sabah Al-Salem, Al-Sadeeq, Ghernata, West
leshref, Al-Masaiel, Al-Sabahiya, Abdula Al-Mubarak, Industrial Shuwaikh
, Al-Roda & St bikhate) which contractor out in order to be sure 1at there are no
suspended matters goes in these networks during construction phase.
On the other and, these networks will not put in service unless the Admin.
Issue a certificate proving that the quality ¢ the fresh water in these networks are

¢ itable for human use.

1- The training of Administration Staff.

2-The training courses for the students from "Public Authority for Applied
Education & Training Colleges", the last course is ¢ ‘ected 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",
Chemic: Plants and safety precautions applied at these stations.

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

country.
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Water Resources Development Center

Due to the r: id development in Kuwait, the Water Resources )evelopment
Center was established on the 29" June 1968, as a specialized Center for
research, development and conservation of water resources. Also to study

roblems which could occur in Kuwait’s drinking water system.

In 977 e Center became part of the Ministry of Electricity & Water’st lget.
The main purpose behind establi ing this Center was the research and
development in water resources and works. The activities of e center in¢ 1de
the engineering, technical, environmental and economical aspects for
desalination and water analysis and chemical & acteriological water quality
control. It also tests and evaluates the techniques and materials used in contact
with drinking water as we as issuing periodicals reports and assurance

certificates according to the latest specification so to use these materials safely in

different works.

The center 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 implement in Kuwait. 1 e center also
plays an important role in training local college students to est: lish a strong local

qualified base in the water industry.



As well, the central guide the students from varied schools regarding different
stages of drinking water production process; and how maintain high quality of
inking water through the laboratory analysis. The center also aware that they

understand well how to conserve water.

The Center also participates and cel¢ rates the International Water Day.

T e Center includes the following departments:

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

sections.

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

by confirming to WHO guideline values for drinking water.

Assess the bacteriological quality of drit ing water in water supply distribution

system by well trained team and especial accurate equipments to ensure the



absence of any bacterial contamination; this is done by sample collection from
various places of distribution, analysis and evaluation of rest s to ensure that the

water supply conforms to the WHO guideline vales for drinking water.

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

miscellaneous studies.
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and conditions in addition to produce tenders necessary for the delivering of
submersible pumps and other materials necessary for the duties of e department.
Moreover, the Ground Water ) artment organizes with the Electrical
letworking in order to supply the wells with electricity required for operation
and also the department follow-up with the maintenance works for the

Submersible Pumps along with the Main Workshop.
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Underground Water ’rojects

- The projects of reducing ground water :vels 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 ublic
authorities such as the Ministry of Defense, Public Authority for Agriculture
Aff: s and Fish Resources, and the ministry of interior.

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

- Preparing special advisory invitation (pilot studies 3) within claim works of
the united nation no. (5000256).

- Advisory invitation for experimental studies of groundwater treatment in Al-
Rawdatain and Om-Alaish areas within claim works of 1e united nation no.

(5000256).

- Continuing the projects of drilling shallow underground water wells for the
ministry in electrical transmission stations for reducing ground water levels.
- stablish 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 sulfide gas in ear ’s geological layers near surface.



- Supervise the project of environment treatment for underground water
reservoirs which damaged from oil :ak duri ; Iraqi invasion to Kuwait
funded by united nation within a claim 1 . (5000256).

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

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

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

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

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

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

livestor watering and construction work.

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

MIGPD meanwhile, maximum daily consumption in summer of 2018 hit 67.816

MIG.

This water, at present availal :to 77046 consumers at a very reason: le price,
v ile other related programs are proposed to step up production capacity
through new fields in different areas, North West, North Ea:  Um-Qudair field
and develc ment 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 wi  the electrical supply for the operation of these we¢ s have been
completed during the year 2010 in order to produce additional 23.7 M ion

MP. 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 onto dev « Al-Wafra field in order to produce 14.4
Mil >n IMP. Gallons per 1y « 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 distributed network and to meet the maximum demand.
hus, the present total capacity of brac ish water tower reservoirs is 9.915

MIG.

- As for field’s ground storage capacity is 358 MIG, and the t 1l capacity
¢ over State of Kuwait is 537.8 MIG.

- Juring 24 hours continuance following for the operation and maintenance of
dewatering wells located in the electric transmission st ons and other similar

w¢ s in different areas at the St: : of Kuwait which as all reac  No of 127

Wells.
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Percentage of Annual Maximum Daily of Net Year
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87.1 1999

7.6 93.7 2000

3.2 96.7 2001

-2.0 94.8 2002

7.7 102.1 2003

1.8 103.9 2004

7.5 111.7 2005

-59 105.1 2006

-6.0 98.8 2007

-15.3 83.7 2008

14.5 95.8 2009

-20.8 75.9 2010

13.0 85.8 2011

2.2 83.9 2012

-6.9 78 2013

-5.5 73.8 2014

-16.1 61.9 2015

2.5 63.5 2016

-5.0 60.3 2017
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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 rackish water. Each system has its own underground

reservoirs, pumping stations and elevated towers.

he brackish water is used for blen ng with distilled water, agricultural
landscapes, pt  : parks and household purposes v ile fresh water is for human

use.

Fre:. water produced from disti ition plants or ground w¢ s is pumped to
underground reservoirs then to distribution tworks and elevated towers

bcated in several areas to secure public needs at peak ours.

Pumping to the distribution networks is monitored and supervised by the

“Water Control Center”1 Shuwaik

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

Industrial areas.

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

networks for new projects in case of replacement both new works -om ductile

pipes.
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Fresh & Brackish Water Consumers

W ere 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 wer up to

6638 MIG in 1970 and it reached 23443 MIG in 1980. In 1989, it reached
7605 MIG but decreased to 30814 MIG by the end of 1991 due to Iraqi

invasion. The consumption of fresh water reaches 159847.754 MIG in 2018.

The average per capita consun tion of fresh water is increasing significantly
from the year 1957 till the year 1989 but decreased during Iraqi invasion period.
Also for t : same reason there was no distribution of brackish wi :r 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 1en 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
c sumption was decreased to 20135 because of change in supply system. But

the gross consumption reaches 15116 MIG by the end of 2018.

Some consumers secure their fresh water needs from filling stations while
others from the water distribution networks through special meters. The nun er
of fresh water consumers connected to the water networks totaled 181494 and

brackish water consumers through the netwo s were 77046 by the end of 2018.
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a) he balance with a group of aerial reservoirs.

b) The accuracy of measuring and misread g the records.

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

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

flow in e area.

6. Available Storage Capacity:

The operational storage capacity for the availat : reservoirs (All reservo
except reservoirs or con artments under maintenance, inspection or studies or
isolated for some other reasons). It is measured by cubic meters or million

gallons.
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