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5-8th December 2010

Gulf International Convention Center

Gulf Hotel, Kingdom of Bahrain
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Chairman of the National Oil & Gas Authority (NOGA,

Kingdom of Bahrain

www.enviroarabia.org

H.E. Dr.Abdul Hussain bin Ali Mirza
The Minister of Ol and Gas Affairs &

Under the patronage of

Gulf International Convention Centre
Gulf Hotel, Kingdom of Bahrain
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The éth Specialty
Conference & Exhibition
on Environmental Progress

“Driving Environmental Progress in Challenging Times”
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CONFERENCES

13th MIDDLE EAST CORROSION CONFERENCE
AND EXHIBITION

p /N 13" Middle East
}3& S I .E..A)S“ &ij‘ S,

The 13th Middle East Corrosion Conference & Exhibition (MECCE) was declared open on 14th February 2010 by H.E. Eng. Fahmi
Bin Ali Al-Jowder, the Minister of Works, Minister In charge of Electricity and Water Authority, the conference patron. The high profile
opening ceremony took place at the Gulf International Convention Center, Gulf Hotel Kingdom of Bahrain, and was attended by
senior dignitaries, VVIPs, government officials, organizers, and sponsors, exhibitors, and speaker. The three days conference was held
from February 14th to 17th, Organized by Bahrain Society of Engineers in association with the NACE International, West Asia & Africa
Region and Dhahran Saudi Arabia Section.

"QOver the past three decades the corrosion conference has helped the industry sector in the GCC and the Middle East in attaining
and exchanging updated information required for the sector as well as assist in pursuing research to the practice. Our success is
reflected in the increase in delegates attending the event and in the number of technical papers presented over the years. Several
major corporations and organizations have played vital roles in helping us establish a steady dedication from participants.”

Elaborating, Dr. Fllatah said: “The conference significance stems from deepening communications and exchanging experiences among
the participants, through conducting technical work shops and discussing important topics. Various experts from leading Research
Laboratories, Companies and other Associations presenting papers on topics which have a direct impact on economic growth in the
Middle East, with 130 scientific papers being presented, and 5 technical workshops”

Key sponsors of MECCE 2010 includes, Saudi Aramco as an Elite Platinum Sponsor, Arabian Pipecoating Co.M Sherbiney Chemicals
& Environmental Solutions, Al Qahtani Pipe Coating , Al Jazeera Paints, Ali A. Tamimi Co., GE Water & Process Technologies Co., Sipco
Paints, Saudi Arabian Amiantit Company as platinum Sponsors, and Specialized Oil & Gas Engineering Co., Kanooz Industrial Services,
Hempel Paints — Saudi Arabia, Al-Mutawa SAMYONG NDT Co. (AMSYCO), Rawabi Corrosion Technology Company Ltd., National
Pipe Company Ltd., International Paint Saudi Arabia Ltd., BLDGTEC, BAPCO, Baker Hughes, Future Pipe Industries, “METALLIZING
EQUIPMENT CO. (P) LTD., (Khusheim Company)as golden Sponsors, Abdulla Fouad Impalloy Ltd. Co., Bahrain National Gas Company
(BANAGAS), Sigma Paints Saudi Arabia Ltd, 3M Gulf Ltd., OASIS Ameron as silver Sponsors
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COPENHAGEN CLIMATE CHANGE ACCORD - “WASTE RECYCLING IN BAHRAIN" SEMINAR
THE WAY AHEAD

The Institution of Engineers Pakistan - Bahrain Chapter (IEP - BC) in cooperation with the Bahrain Society of Engineers & Recycling
for Charity organized an awareness seminar on “Waste Recycling in Bahrain” on 24 February 2010.

The program was organized for senior school students with the aim of creating awareness amongst them on the waste recycling issue
and how it is affecting our lives. The event also highlighted the individual and the social responsibilities in recycling and reducing the
waste quantities to make Bahrain a safer and greener place for our future generations.

Many local educational institutions participated in the event. An essay competition was held by the seminar organizers and the results
were announced for the three winners.

Dr. Abdulellah Al Qassimi, Chief Executive, Tamkeen, Bahrain was the Chief Guest. Mr. Rehan Ahmed, presented a speech on ‘Benefits
of Waste Recycling” and was followed by a speech by Mr Boris Uhlig on ‘Recycling for Charity - an urgent requirement in Bahrain'.

Under the patronage of H.E. Dr. Juma Ahmed Al Kaabi, the Minister of Municipalities & Agriculture, the institution of Engineers
Pakistan - Bahrain Chapter (IEP - BC) in cooperation with the Bahrain Society of Engineers organized an interactive seminar on
'Copenhagen Climate Change Accord - the Way Ahead’ on 19th January 2010.

The Seminar discussed the outcomes and expectations of the Copenhagen Conference and the goals for limiting global warming. The
solution and way ahead lies with the individuals as they should change the attitude towards environment, pollution and conservation
and develop environmental friendly habits and attitudes.

The Chief Guest was H.E. Dr. Adel Khalifa Al Zayani, Director General, Public Commission for the Protection of Marine Resources,
Environment and Wildlife, Bahrain. Ms. Suzan Al Ajjawi presented a paper entitled ‘The Outcomes of the Copenhagen Conference
on Climate Change’, the second presentation was on ‘Combating Climate Change - The Way Ahead’ was presented by
Mr. Rehan Ahmed.

The presentations were followed by an interactive Question & Answer session chaired by Ms. Zahwa Al Kuwari, Director, Directorate
of Environmental Assessment & Planning, Public Commission for the Protection of Marine Resources, Environment and Wildlife,
Bahrain.

The three students winners with the organisers
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BSE Training Center
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FEASIBILITY STUDY FOR ECONOMIC PROJECTS

The BSE Training Committee completed successfully a 3 days” workshop on Feasibility Study for Economic Projects, during the period
from 1st to 3rd February at the Crown Plaza Hotel.

The course was managed by Eng. Mohammad Sartawi a Certified Cost Engineer (CCE) with twenty years experience in cost estimation
and feasibility and economic assessment of projects. He is also the author of the book entitled “Cost Estimation and Analysis of
Investment projects”.

The course aimed at showing participants, how to perform a basic feasibility study and explained knowledge of the feasibility study
preparation modules.

Atotal of Fifteen participants attended the workshop, and they have expressed their appreciation & satisfaction of skills & knowledge
gained.
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BASIC PROJECT MANAGEMENT

The BSE Training Committee completed successfully a 4 days" workshop in Basic Project Management, during the period from 17nd
to 20th January at the Crown Plaza Hotel.

The course lecturer Dr. Ghaleb Abbasi has about thirty years of multinational knowledge and experience with more than half a dozen
countries around the world in project management, and also wrote numerous technical reports dealing with project management

issues.

The course provided the principles of effective project management in addition to covering EFFECTIVE STEPS for planning, organizing,
staffing, scheduling, executing, monitoring, and controlling techniques required for successful project management.

Thirteen participants have attended the workshop, and expressed their satisfaction of knowledge gained and appreciation to tools
attained.
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NEWS & ACTIVITIES BSE Training Center
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BSE MEETS BCSR

BSE Board Members met a delegate from Bahrain Centre for Studies and Researches headed by Dr. Abdulla Alsadiq - The Secretary
General on 2nd March 2010 and discussed joint activities.
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BAHRAIN AIR SHOW 2010

BSE participated in Bahrain Air Show 2010 which was held during the period 21-23 January, 2010. Mr. A.Majeed Al Qassab stated
that this is the biggest event in the Kindgom and we are delighted to take a part in it through our publications & our interactive
discussions with the attendees.
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We welcome you to

General Ass=1! (11 linary Meeting

BOARD OF DIRECTORS POSITIONS ALLOCATION

The BSE Board of Directors held its first meeting on 20th March 2009 under the chairmanship of the President Mr. A. Majeed Al BSE ELECTION
Qassab. During the meeting the positions were allocated as follows:

BSE held its General assembly on March 16, 2010. The Report of the Board of Directors and the Financial Statement & the Auditors’

Jawad Aljabal Vice Chairman ) i )
. Report for the term 2009/2010 were discussed. The President and four new Board Members were elected. Mr. A.Majeed Algassab
Mohammed Ali Alkhozaee Secretary .
Ahmed Alkhan Treasurer was re-elected as President for the second term.
Jameel Alalawi Director of Conferences
Dr. A. Imam J. Alsammak Director of Member Affairs & Profession
Dr. Osama Albaharna Directorate of Information
Suzan Alajawi Director of Activities
Huda Sultan Director of Training
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Many phytoplankton build calcium carbonate shells to protect themselves from microscopic predators called ciliate protozoa. The
phytoplankton forms the base of the marine food web in oceans. If the phytoplankton can not build their shells, this could cause
massive effects throughout the entire marine food web. Marine ecosystems, especially coral reefs are also likely to be badly affected. / \
Coral reefs are one of the world's most productive ecosystems, harboring more than 4,000 species of fish and many other marine life
forms. If healthy, they are brilliantly colorful and beautiful (Figure 1) and could potentially improve economy via coral reef tourism.

Under she Patronzge of [l r"""i';‘-'-i—""'li'li angholl 1._'.'I'“J'§||-'ﬂ-:| Ul galin
HH. Shalkh Mohamed bin Mubarak Al Khalita Bahrain International eGovernment Forum 2010
Depity Prime Minisser =
jangdam of Eahrin Bahrain ICT Expo

17th -19th May 2010
Yenue: Bahrain International Exhibition Centre

Figure 1. Healthy Coral Reefs supporting Marine Life (4)

How to stop Ocean Acidification

Ocean acidification can be stopped by two approaches. Firstly, additional acidity can be tried to neutralize by large-scale engineering
projects. However, dumping enough chalk (a soft compact calcite, CaC03) into the sea to counter acidification does not seem a
practical way. Secondly, nations around the world can cut down carbon emissions. Nations must make rapid transitions to alternative
energy sources, promote energy efficiency and regulate the amount of carbon being released into the atmosphere to accomplish this.
By this approach, both “Global Warming” and “Ocean Acidification” threats might be alleviated simultaneously.

Recommendations

At the moment, long term ecosystems impacts of ocean acidification are still largely unknown. The outcomes of ocean acidification
might be potentially destructive. However, scientists are just beginning to understand the complex interactions between changes in
ocean chemistry and marine ecological processes. Clearly, seawater carbonate chemistry is changing over time and these changes will
have impact on marine biota. Therefore, developments of new research strategies are required to understand how sensitive marine
organisms will react to these changes and how community structure might change. (4

References
1) Broecker, W., and E. Clark (2001). A dramatic Atlantic dissolution event at the onset of the last glaciation, Geochem. Geophys.
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sponsored by NSF, NOAA and the U.S. Geological Survey, 88pp.
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TECHNICAL ARTICLE

Few sug:qesti-oris are listed below that can be easily adopted at an individual and organizational levels. OCEAN ACI D I F I CATI o N b 0 UTCO M E O F I N c R EAS E D
As an individual, we should: CO2 EMISSIONS INTO THE ATMOSPHERE

e Attain a greater understanding, awareness, and practice of safe behavior and skills.

e Make a personal commitment to improve road safety by adopting more courteous and considerate road behavior and demonstrating
care for the safety of others.

By: DR. GULNUR CO KUNER JASIM
BSc (Hons) MSc PhD CEng
Environmental Engineer

e Avoid using hand-held devices such as mobile phones, PDAs while driving

e Discuss safe driving practices with family members especially with young drivers.

Ocean Acidification

Human activities such as land-use changes, the combustion of fossil fuels and production of cement
led to huge rises in CO2 levels within the atmosphere. Much of this CO2 remains in the atmosphere
which causes global warming; some of it is taken by terrestrial plants, and some of it is absorbed
by the oceans. Ocean acidification is the name given to the ongoing decrease in the pH of the
e Demonstrate a concern for the number of road deaths occurring and a commitment to foster improvements. Earth’s oceans, caused by their uptake of anthropogenic COz from the atmosphere. The phrase
"QOceanAcidification” first time appeared in the scientific literature in 2001(1) and this issue is still relatively unknown to people who are
outside of scientific circles.

The professional / business / community / cultural organizations and clubs can:

Develop road and traffic safety policies for their staff members.

Provide support and leadership for road safety campaigns and initiatives.

e Persuade various professional and local communities to accept a greater participatory role in road safety improvements.

Work with other organizations and clubs in providing road safety education / publicity and other road safety programs.

Acidification Trends

Recent studies show that the sea water have absorbed about a third of all the fossil-fuel carbon released into the atmosphere since
the beginning of the Industrial Revolution. The oceans are naturally alkaline, with an average pH of around 8.2 with 0.3 units variation

Adopt an advertising code which promotes the safety features and safety performance of vehicles and their responsible use. depending on location and season. When CO: dissolves in sea water, it forms carbonic acid and this lowers the pH levels. The extra
CO: injection rate into the oceans far exceeds the rate at which natural processes can neutralize its acidity.

The automobile dealers, insurance and hospitality industries can:

e Assist in the development, sponsorship and funding of national road safety plan and crash prevention programs.

e Provide premium incentives as a means of encouraging and rewarding safer behavior. The average pH of the oceans has already fallen by about 0.1 units compared with pre-industrial levels. A 0.1 unit change means a 30
percent increase in the concentration of hydrogen ions because the pH scale is logarithmic. If global emissions of CO2 continue to rise, the
average pH of the oceans could fall further 0.3 - 0.5 units by 2100. US Environmental Protection Agency’s water quality criteria stipulate
that the pH of open ocean waters should not be changed more than 0.2 units outside the range of naturally occurring variation.

e Provide feedback to government and regenerative crash trends and outcomes to assist in the further development of road safety
policy.
e Adopt responsible standards of alcohol serving and host responsibility programs especially for young adults.

The following table summarizes the average pH levels in surface ocean:

Electronic and Print Media can:

Time pH pH Change Source
e Enhance community awareness and understanding of the causal factors and real costs of road crashes. Pre-industrial (1700s) 8.179 0.000 Analyzed field (2
e Support road safety initiatives through responsible and objective reporting. Recent past (1990s) 8.104 -0.075 Field (2)
¢ Influence societal changes which lead to a reduction in unacceptable driver behavior and poor attitudes. 2050 7949 ~0.230 Mode | B
Hope all of us will take lead to make Kingdom of Bahrain roads a safe place for drivers, bicyclists, pedestrians, school children and 2100 7824 ~0355 Model 3)

road workers.

Possible Impacts from Ocean Acidification

The sea creatures that make their shells or skeletons from calcium carbonate are most likely to be affected from ocean acidification.
Tiny plankton and massive corals are included in these sensitive groups of organisms. Their shells and skeletons do not dissolve only
because the upper layers of the oceans are supersaturated with calcium carbonate. Acidification reduces carbonate ion concentrations,
making it harder for organisms to build their shells or skeletons. When the water drops below the saturation point, these structures
start to dissolve.
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TECHNICAL ARTICLE

ROAD AND TRAFFIC SAFETY IN BAHRIAN:
NEED FOR COLLECTIVE AND COORDINATED EFFORTS

By: SADIQ A. PIRANI
P.Eng., MCOEPP, MPEO, MPEC
ITS/Traffic/Transportation Engineer

Road transportation provides benefits to nations and individuals by facilitating the movement
of people and goods. Conversely, the increase in road transportation has put a considerable
burden on people’s health in terms of road / traffic injuries, respiratory illnesses, and other
health consequences that reduces physical activity. The additional negative economic, social
and environmental impacts are as loss of time, money, natural resources, productivity, human
stress, air pollution, greenhouse gas emissions, and increase in noise levels.

More than one million people die each year on the world’s roads, and between 20 and 50 million suffer non-fatal injuries. The non-
fatal injuries are an important cause of disability. According to a study in Turkey, out of approximately 95,000 people injured in road
traffic crashes in 2005, 13% suffered with subsequent disability. In India, an estimated 2 million people have suffered with disability
that resulted from road traffic crashes.

According to United Nations' global report on road safety released in 2009, road traffic accidents are ranked as 9th leading cause of
deaths in year 2004 and will jump to 5th leading cause of death by year 2030. Same report ranks road traffic accidents and injuries,
based on 2004 statistics, as 1st, 2nd and 3rd leading cause of death for people in the age group of 15-29 years, 5-14 years and
30-44 years respectively.

Road traffic fatalities and injuries have considerable adverse impacts on the economies worldwide. The costs of road traffic crashes
on average are equivalent to between 1 and 3 percent of gross national product in most countries.

The key road safety risks that cause traffic and pedestrian casualties and property damages are speeding, aggressive driving,
distracted driving, red-light running, non-wearing of occupant protection like safety seat-belts, non-using of child seats and driving
under influence.

Speeding
Over half the fatal and serious injury collisions are due to drivers traveling either at speeds that exceed the posted limit or at speeds
that are too fast for conditions.

Most drivers seem unaware of the fact that the faster they drive, the more likely they are to be in a collision; and, when driving fast,
the more seriously they will be hurt if they get into a collision.

Safety Seatbelts and Child Seats

It is estimated that since 1980, the introduction of safety seatbelts has resulted in 300,000 lives saved and 9 million injuries prevented
in the industrialized world. A study in United States for contribution of vehicle safety technology for the years 1960 to 2002 found
that fatalities had been halved as a result of using safety seat-belts and child seats.
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Distracted Driving

Driver distractions are also one of the major risk factors for road and traffic safety. According to a recent study released in United
States, 28 percent of traffic accidents occur when people talk on mobile phones or send text messages while driving. More than 120
studies of mobile phone use in United States suggest that using hands-free devices does not eliminate the distraction caused by a
phone conversation as well.

Driving Under Influence (DUI)

DUl at illegal levels is a reported factor in fatal crashes in most countries, the incidence ranging from lows of around 5% of all driver
fatalities in Mexico, Bulgaria, Czech Republic, Portugal and Romania to highs of around 30 to 40% in Canada, Slovenia, United
States, France, Ireland and New Zealand. About 25% of all road deaths in Europe are alcohol related, whereas around 1% of all
kilometres driven in Europe are driven by drivers with 0.5g/I alcohol in their blood or more.

The Gulf Cooperation Council (GCC) region also experience above risk factors at variable levels. To understand the road traffic safety
situation in the Kingdom of Bahrain, Table 1 exhibits annual road and traffic fatalities and injury statistics in the last 4 years mostly
caused by speeding, red-light running, frequent lane changing, distracted driving, use of mobile phones while driving, driving under
influence, not wearing seat-belts and not using child safety seats.

Table 1: Road and Traffic Fatalities and Injuries in Bahrain

Fatalities Serious Injury Slight Injury
2009 52 301 872
2008 75 522 1,454
2007 83 471 1,526
2006 73 434 1,445

Source: Ministry of Interiors, Kingdom of Bahrain

A considerable amount of road and traffic hazards cause by young drivers and new drivers of reqular and commercial vehicles who
do not follow safe driving practices on Bahrain highways and local streets due to lack of sufficient safe driving education and training
before and after receiving the respective driving licenses.

There is a greater need of continued education, awareness and training for drivers of all ages. For young drivers, mandatory education
and training program should be strictly followed from high school levels.

In case of a serious traffic violation, it should be made obligatory to go through a road and traffic safety test and training courses
program along with heavy fines which is a common practice in North American and European countries.

Responsibilities of Individuals and Organizations

Roads are public places and shared by all of us. Drivers, pedestrians and road workers' safety should be a top priority while we are on
the road. In North America and Europe, public agencies, with the help of public and private organizations, have developed effective
policies and drivers’ education and training programs to reduce road accidents and related fatalities and injuries.

Being a responsible citizen and resident in the Kingdom of Bahrain, there is a need for a collective and coordinated effort by

individuals and organizations to contribute towards making the Kingdom of Bahrain roads safer for drivers, pedestrians and road
workers and to bring down the number of road accidents and fatalities.
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Proposals for the Sewage Treatment Plants

This general approach and design philosophy should guide all actions to be taken by the designers and operators working on and
with the foul sewerage system in Bahrain.

Current Situation of Wastewater Treatment Systems

Today there are 11 sewage treatment plants in operation in the Kingdom of Bahrain, most of which are owned and operated by
the Ministry of Works' Sanitary Engineering Affairs. The major sewage treatment facility is the Tubli Water Pollution Control Centre
(WPCC) with a design treatment capacity of 200,000 m3/d. The other large treatment plant is the recently expanded North Sitra plant
with a design capacity 16,500 m3/d. All other domestic STPs have a treatment capacity below 1,500 m3/d and are considered minor
STPs. The following table shows the STPs. Capacities.

Major and Minor Sewage Treatment Plant Capacities

Name (Treatment Process) Population Design flow | Actual flow
[m3/d] [m3/d]

Tubli WPCC (AS) 700,000 200,000 289,500
2 North Sitra (AS) 72,500 16,500 8,220
3 Askar (AS) 1,250 288 410
4 Hidd Industrial Area (AS) N/A 2,325 0
5 Jasrah (AS) 1,500 340 1,072
6 Bahrain University (AS) 1,679 504 300
7 Jau (AS) 1,500 408 307
8 South Alba (AS) 14,800 2,500 1,340
under construction
9 Ma'mair Industrial(MBR) 13,000 2,200 Under construction
10 Al Dur (AS) 250 60 55
(A Hamala (AS) 1,500 250 153
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Future Wastewater Treatment Development

Population growth has been rapid in Bahrain over the last years. This has resulted in overloading of several sewage treatment plants
(STPs), especially of the major facility the Tubli WPCC. In order to cope with the experienced growth and projected population and
sewage flow increase several measures are necessary. Concerning the STPs in Bahrain it is planned.

e To upgrade existing STPs,
e To construct new STPs and
e To close several smaller STPs, are uneconomic or are located at unsuitable places.

STP Existing & Future Locations 2030
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Conclusions:
To improve the current situation of the wastewater treatment systems and the sewerage net works currently operated in the Kingdom
of Bahrain requires significant measures in the management beside the technical parts of the overall system.

To provide a systematic work process the recommended measures as it is indicated in the National Master plan Strategy for the
sanitary services were divided within the time frames shown below:

e Immediate Measures 2009 to 2010 — to be implemented as emergency measures.

e Short Term Measures 2010 to 2013 — to be implemented in time with the operational connection of the new STP Muharrag.

e MidTerm Measures 2013 to 2020 — to be implemented if and when necessary, depending on the discharge increase, which needs
to be verified from time to time.

e Long Term Measures 2020 to 2030 — to be implemented if and when necessary, depending on the discharge increase, which
needs to be verified from time to time
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The foul sewerage system of Bahrain has reached its capacity limits. Due to the high infiltration rates, excess water is carried through

Location Mean discharge (l/s) Infiltration (I/s) . . . . -
the entire system. A damaged sewer basically represents an oversized drainage system, draining groundwater from the area and
EF-Net El 773 356 conveying it to the treatment plant. Due to the extremely high infiltration rates, both the sewerage and the sewage treatment plants
= = el are at or above their capacity limits. Therefore, the most important measure to rehabilitate the sewerage system of Bahrain is to
F2 184 /1 reduce the infiltration rate.
F6 78 34
G-Net G1 9 4 Extension of Existing Networks
G6 65 19 To ensure that the proposed rehabilitation measures are yielding the desired results, it is recommended to install permanent flow
G10 16 5 monitoring systems at the major pumping stations and at the inlet of the Tubli WPCC. This way, the results of the rehabilitation
measures and the flow development within the different networks can be monitored.
Extension measures can be designed and implemented based on the revised design manual. It is strongly recommended to prepare
Area of High Infiltration Rates Area of High Infiltration Rates a simulation of the future situation utilizing the hydraulic model for any new connection proposed.

Sewerage Expansion and Future Scenarios

SOy as : Based on the projected population growth and land development projects the expected future wastewater flows have been presented.
e i These projections have been analyzed in different scenarios in the hydraulic model approach. The recommended rehabilitation
' measures are derived from the findings of these tasks mentioned above.

In summary a total of approximately 126 km of new sewer trunks must be build. Most of these are going to be built as deep
gravity sewers in micro-tunneling technique. A total of 64 existing pumping stations can be abandoned after all sewers have been
constructed.

131 s

L= e T rat =

Proposals for the Sewerage Systems Micro Tunnel Sewer Solution B-Net (2013)

General Statement of Approach

Large developments ]! ‘ Proposed Deep Trunk Sewer C-N&
To use as many gravity sewers as possible and to limit the number of pumping stations to a T 1\ B et
minimum. To achieve this, new construction techniques such as Utility Tunneling are used. of.- _%;f} .
e
The rehabilitation of damaged sewers to reduce groundwater infiltration rates is the most P s " :
urgent measure to be completed as soon as possible. 3 :
=

The development and perfecting of alternative construction methods now allows revising of the general design approach. Micro-
tunneling has been used worldwide in trenchless sewer construction. Several advantages are evident especially for a Country with
the climatic conditions of Bahrain. Overview of Trunk Sewer at F-Net Overview of Trunk Sewer Lines E-Net to Tubli

I\ Y I I
Page 57 ISSUE@March 200 NN I ALMOHANDIS | sanran socieTy oF ENGiNEERS

Junidsll




Population Development in Bahrain

Total Bahrain Population - Existing plus Development Areas
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Wastewater Flow Projections

The projected population data allowed wastewater flows to be projected, using parameters derived from a flow measurement
campaign conducted at various locations in Bahrain in autumn 2008. These flow measurements were also used to calibrate the
hydraulic network models.

In any case regarding the extension of treatment plants in the future, flows and loads need to be measured in due course and results

accordingly applied for the final design. Chart below shows the projected flow to treatment.

Projected Flow to Treatment in m3/d

a N

Bahrain Sewage Discharge incl. Developments
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Existing Sewerage Systems

The existing sewerage systems in Bahrain comprises of 120 km trunk sewers, 881 km main sewers and 1,335 km lateral sewers
network (including foul sewers, house connections, and 17 km rising mains), about 470 pumping stations, and two major treatment
plants, and nine (9) minor treatment plants.

Presently, 91% of the inhabited regions of the Kingdom are served by the sewerage system.

It is estimated that more than 85% of the sewage produced by the Kingdom (about 290,000 m3/ day) is conveyed to Tubli Water
Pollution Control Center.

The substantial problems that are experienced by the sewerage system are, but not limited to, the following:
Groundwater infiltration

Concrete distress and instability

Illegal connections (both foul and surface water)

Trade effluent and chemical discharges, including oil, fats and grease (FOG)
Inadequate odor control systems

Pest Control

Poor preliminary Treatment (screening and grit removal)

Storm water inflow

. Blockage of emergency outfalls

0. Septicity

= © ® N o kW=

Sewerage Networks Infiltration
Flow measurements at various locations in Bahrain revealed heavy surcharged sewer trunks with high infiltration rates. Infiltrations
rates up to 57% (Muharraq) and in average of 50% for whole of Bahrain are common.

Figure below show the dramatic situation for the sewerage network:

Sewerage Network Infiltration Rates in I/s

Al

A-Net 1883 1010
A2 1120 580
A3 845 448
A5 385 213
A6 123 35
A1 165 94

B-Net B 610 349
B2 326 194
B7 91 51

C-Net C1 186 64

DR-Net D1 431 191
D8 278 147
R1 80 24
Iy 27 9
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Expand the Sewerage & Drainage Networks The Study Area - Kingdom of Bahrain
The sanitary engineering sector started implementation of major strategic projects and actions of direct relationship with developmentsin
the Kingdom'’s recent and the most important of these strategic projects are as follows:

1. Preparation of a comprehensive national plan for Sanitary Engineering Services.
The project aims to study and identify all the needs and requirements such as programs, operational projects and plans, timelines
and budgets required to develop the financial services sector, sanitation in the Kingdom of Bahrain until the year 2030.

The project deals with research and study of all existing sanitation facilities proposed in the Kingdom of Bahrain following axes:
e Sewerage Net works.

e Surface water and rainwater.

e Wastewater treatment.

e Re-use of wastewater

e Sludge treatment.

Ministry of Work started this project in August 2008 and will be completed in the first quarter of the year, 2010,

2. Privatization of Sanitary Engineering Services
The study covers the following Topics:
e Prepare the general framework for the restructuring of sanitary engineering services.
q g MNew 5TP
e Build and operate Muharraq sewage treatment Plant for 27 years through the private sector
e Develop and operate a Tubli wastewater treatment Plant for 27 years through the private sector. / : -

1

3. Beside the above strategic projects and actions, the Sanitary Engineering Directorate are continuing the implementation of the
sewerage projects over the entire kingdom to meet the public and development requirement. S —
STP
Soulth - Fant
The Need for the National Master Plan for Sanitary Engineering Services (NMPSES)
Since the publication of the NATIONAL STRATEGY PLAN FOR SEWERAGE AND SEWAGE TREATMENT Review (1998), rapid

CATCHMENT AREATS
development and extensive expansion of Sanitary Engineering Services have taken place. The previously prepared National [ wece nun
Strategy Plan did not take into consideration major issues within the Sanitary Engineering Services, such as the Surface Water E{ e

STP jidean jslandiy

Drainage and the Reuse of the Treated Sewage Effluent and Sludge. As such, there is a need to develop a New National Master g
Plan that conforms to the new National Planning Development Strategies (2007) , provides a more holistic view of the entire E STP ke
Sanitary Engineering Services in the Kingdom of Bahrain, ensures that the Sanitary Engineering Services meet the current — z,::‘
and projected loads till the year 2030 ,which will strongly enhance the role of Ministry of Works particularly in the Sanitary (] oo 5w

I'_:';} Prbvate §TF [Aaal - AdAreen  Durest A Bafasn - Smowejl]

Engineering sector to implement the initiatives of the government strategy emanating from the economic vision of the Kingdom
of Bahrain to 2030.

e The drivers for the (NMPSES) project may thus be summarized as:

e The need to integrate the various planning documents and reports

e The need to have adequate sanitary systems that meets current demands and the development requirements across the
entire Kingdom of Bahrain both now and in the future.

e The forecasting of financial commitments now and in the future and implications for the SE to consider.

¢ The need to integrate the recommendations of an integrated National Master Plan with a comprehensive Asset Management

* Plan to ensure efficient investment and management of sanitary services across the entire life of the assets.

e Operational and maintenance practice review to optimize existing assets.

For all these reasons it was necessary to develop a comprehensive Master Plan for Bahrain. The design horizon for the Master

Plan is 2030 (22 years).

Population Development

The master planning assumed that all developments will be connected to the sewerage system and only a few will instead have their
own wastewater treatment works (some temporary) and effluent reuse systems. For example, all the islands around North Bahrain
fall into this category.

By the design horizon of 2030, the population of Bahrain is expected to be 2.5 million in total, of which almost 100% will then be
connected to the sewerage network. The connected population is made up of 1.5 million due to the densification of existing area,
and 1.0 million due to new developments
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The conclusion is that this paper and the simple example provided may have raised as many or more questions than it has answered
with regard to the economic effects of the GCC interconnection. What does appear to be the case, however, is that the interconnection
will provide significant opportunity for trade between the countries. The question left unanswered is at what transaction price will
these trades take place?

Richard D. Tabors, Vice President, is an economist and scientist with over 35 years of experience in energy markets, planning and
pricing internationally He is a member of the group at MIT that developed the theory of spot pricing upon which locational marginal
pricing (LMP) of electricity and transmission rights markets (such as FTRs) are based. He has spent a decade working as a consultant
to electricity utilities in the Gulf region. Dr. Tabors has spent 30 years on the faculty and research staff of Massachusetts Institute
of Technology (MIT) where until 2006 he a Senior Lecturer in Technology and Policy and Assistant Director of the Laboratory for
Electromagnetic and Electronic Systems (MIT's Power Systems group) He is also a visiting professor of electrical engineering at the
University of Strathclyde, Glasgow, Scotland.

Fields of Expertise Professional Affiliations

e Energy economics / energy pricing e Institute of Electrical and Electronic Engineers (IEEE)
e Power systems operations and planning e American Waterworks Association

e Asset valuation: Generation, Transmission and Generation e International Association of Energy Economists

e \Water and wastewater management e Energy Bar Association

e Corporate strategic planning and analysis

e Corporate reorganization and management

Other Publications:

Spot Pricing of Electricity. With F.C. Schweppe, M.C. Caramanis, and R. Bohn. Kluwer Academic Press, 1988.
Energy Aftermath: How We Can Learn from the Blunders of the Past to Develop our Energy Future. With T.H. Lee and B.C. Ball.
Harvard Business School Press, Boston, 1989.

Optimal Operating Arrangements in a Restructured World: Economic Issues.” With R. S. Hartman. Energy Policy, Vol. 26, No. 2,
February 1998.

e Uniform Pricing or Pay-as-Bid Pricing: A Dilemma for California and Beyond.” With A. E. Kahn, P. C. Cramton, and R. H. Porter.
The Electricity Journal, July 2001.

e Evaluating the Benefits of Independently-Owned Transmission Companies.” Journal of Structured Project Finance, winter 2004.
e Identification and Congestion Analysis of Transmission Corridors of the Eastern Interconnection.” With Aleksandr Rudkevich,
Kaan Egilmez , Minghai Liu , Prashant Murti , Poonsaeng Visudhiphan , and Thomas J. Overbye, Proceedings of the Fourtieth

Annual Hawaii International Conference on System Sciences, January 2007

e Interconnection in the GCC Grid: The Economics of Change.” Proceedings of the Fourty- Second Annual Hawaii International
Conference on System Sciences, January 2009
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TECHNICAL ARTICLE

BAHRAIN SEWERAGE PROJECTS PRESENT
STATUS & NEW ENLARGEMENT PROJECTS
2010-2030

By: ZUBAIDA ALHASHIMI

Director Sanitary Engineering planning & Projects
Ministry of Works

Introduction

In 1971, Bahrain Government approached the United Nations Development Fund (UNDF) to
carry out a preliminary study on the provision of a sewerage system for the State OF Bahrain.
This study recommended the early commencement of a staged construction of facilities for
Manama, Muharrag, Isa Town and Greater Manama.

In 1975, J.D and D.M. Watson (now Watson Khonji) acting on behalf of the World Health Organization (WHO), completed a Master
Plan study to investigate the current and future needs for sewerage and sewage treatment for the Metropolitan areas of Bahrain.
Following acceptance of the recommendation of the Master Plan, the Bahrain Sewerage Project (BSP) was initiated by the newly
established Ministry of Works, Power and Water, and the detailed design works commenced in 1976. Construction of trunk sewers and
main pumping stations took place between 1977 and 1979. Secondary sewerage and house connections were commenced in 1979
and extensions to the original scheme are still being designed and constructed so that by the year 2010 virtually the whole of the
inhabited part of Bahrain will be sewered. As part of the Master Plan, sewage treatment was to be centralized at a new site, reclaimed
from Tubli Bay. The Tubli Water Pollution Control Centre (TWPCC) phase (1) was completed in 1982 to serve 400,000 people.

In 1984 Watson Hawksley (the predecessor to Watson Khonji) were commissioned to prepare a Strategy Plan outlining options and
future scenarios relating to sewerage and sewage treatment in Bahrain.

The National Strategy for Sewerage and Sewage Treatment was submitted in 1985, and was subsequently extensively utilized for
planning and developing the expansion of the Bahrain sewerage and sewage treatment system. , in 1987 (TWPCC) phase (2) was
completed to cater for 600,000 people.

In 1998, as a result of 10-year passed on the existing national plan for the sewerage and due to the rapid development and expansion
of Bahrain, and to keep up with developments and changes which occurred in the Kingdom, it has been necessary to review the
existing National Strategy for Sewerage and Sewage Treatment (1985), Therefore, the National Strategy for Sewerage and Sewage
Treatment Review for 1998, was issued at that time and in 1999 Phase (3) was completed to cater for 800,000 people.

To enhance the role of the Ministry of Works in general and the Sanitary Engineering sector in particular in the implementation of
government strategy emanating from the economic vision of the Kingdom of Bahrain in 2030 and construction boom in line with
the population of the kingdom and to coincide with the version of the structural plan of the Kingdom in 2030,Sanitary engineering
services will be further developed and expanded in Bahrain with high level of quality and performance to cover 95% of the total
population of the kingdom of Bahrain by the year 2020. Beside that the role of private-public partnerships (PPPs) in the development
of Bahrain's infrastructure will be encouraged also.
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Figure 3 Qatar Cost Duration Curve Figure 5 GCC Cost Duration Curve
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The physical interconnection of the six countries will create a complex set of economic or market pressures on each of the GCC
Figure 4 Saudi Arabia Cost Duration Curve countries as, in theory at least, it becomes possible to both purchase and sell energy to any of the other five. The national utility
should chose to sell (or buy) off-system when the marginal value of the transaction exceeds the value of either producing only for local
300 consumption or the cost of production exceeds the cost of purchase and transmission from another of the GCC countries.
250 r The existence of the grid and its stated purpose — increased economic efficiency of operation, drives decisions on trading, consumption
and pricing of electricity in the same manner as the forces of international oil markets have driven choices about the investment,
r""”' development, use and pricing (internal and external) of fossil fuels within the GCC. The opportunity cost of burning natural gas to
200 Buys an increment from = 5218 at peak | generate electricity and water is, as an example, being traded off against the capital cost of nuclear generation in the UAE.
1 gsrfe’::@‘;%vi?“tﬂ;:°axé/v? [~ Marginal Cost = $188 As trading begins in earnest, utilities and their supervising regulatory bodies or ministries will look increasingly critically at local tariffs
2 150 post Qatar transaction whose rates encourage consumption of resources that have a far higher value on the international market than is realizable in local
@ sales of electricity. Tariff reform need not, and in all likelihood will not, mean that subsidies will be removed, but rather that these
subsidies will be evaluated and measured against the opportunity costs of international purchases and sales in the GCC market.
100
Buys all it can from Qatar for $100 .
Conclusions
50 While the discussion in the paper is based on a highly simplified model of the GCC Interconnection, it demonstrates that there will be
significant opportunity for trading between the countries. The opportunity is to minimize the cost of electric supplies relative to the
5 international value (opportunity cost) of fossil fuel resources.
T T T T T T T
0 2000 4000 6000 8000 10000 12000 14000 16000

Taken to the extreme, if the systems were to be jointly dispatched, the joint cost for all supplies in the GCC will be reduced. Across
Cumulative Capacity the six countries the average cost per kWh will be lower but as with all such trading arrangements, there will be winners and losers.
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Table 1
Country Transfer | Amount Amount | Installed | %Grouth | Consump- | %Grouth
Capability | (MW) (MW) | Capacity | in Capac- tion in Con-
from 2005 GW | ity 1997- | 2005(Billion | sumption
2005 kWh) 1997-2005
Kuwait Kuwait 1200 South 1200 9.4 3.7 36.3 6.3
Bahrain Grid 600 Grid 300 23 8.3 9.2 7.4
Qatar Grid 750 Grid 750 2.9 7.1 12.5 9.5
Saudi Arabia
(Eastern Region) Grid 1800 Grid 1200 12.0 4.6 57.0 4.3
Grid
UAE North UAE 900 Grid 900 16.6 14.8 52.6 9.7
Oman North 400 UAE 400 33 133 9.6
Table 2
Generation
$ Natural %Steam %Gas %Combined | >10MW in
GCC Country (CEN %F02 %FO06 Turbine Tubine Cycle Sample
Kuwait 35% 8% 57% 88% 12% 10,250
Saudi Arabia
(East and Center)
39% 39% 22% 43% 49% 80% 13,650
Bahrain 87% 9% 4% 3% 80% 17% 3,750
Qatar 87% 3% 10% 10% 70% 20% 4,150
UAE 75% 19% 6% 15% 47% 38% 16,400
Oman 77% 23% 20% 98% 3,350

The significance of the division in age of unit is that even though many of these units are natural gas fired (or distillate fired) the
efficiency with which they generate is dramatically different. As an example, older simple cycle gas turbines would have a heat rate
as high as 15,000 BTUs per kWh. A highly efficient combined cycle (such as those being commissioned in Abu Dhabi) would have a
heat rate more near 7,000 BTUs per kWh.

This difference in cost per MWh determines the loading order of generators when dispatched. The lesser costly generators are
dispatched before the more costly. This dispatch based on short run marginal cost is the basis by which all utilities operate their
systems subject, only, to the physical constraints associated with transmission, reliability or system stability.

The objective of any interconnection is to increase the diversity both in the generating stock and in the timing of energy demand by
the load. Stated simply, larger systems generally require proportionately lower percentages of reserve margin and are able to take
advantage of any diversity in load that may be brought about by differences in the industrial or residential energy use patterns.

While the GCC shows only minor diversity in temperature related load there are, as shown above, differences in the current generating
mix — more specifically in the efficiency of the units in the mix — that will allow for increases in overall GCC economic efficiency brought
about either through central dispatch or in the shorter run through the creation of an electricity trading market. Announcements by
Qatar on a desire to export natural gas by wire and the UAE and others to invest in Nuclear units will dramatically change the
economics of regional electric generation. This will lead to different flow patterns on the grid — and thereby different values to the
energy flowing as units are brought on line over time.

A Model of Energy Trading

Using the fuel prices shown in the first section and considering the generating stock of the GCC countries it is possible to develop the
marginal economic cost curve (system lambda) for each of the countries at peak. (see Figure 2 for Bahrain, Figure 3 for Qatar and
Figure 4 for Saudi Arabia). Figure 5 then shows the combined GCC marginal cost curve assuming coincident peaks for the 6 countries.
As would be expected, there is a significant difference in the peak costs across the nations. Qatar is the lowest at $88/mWh followed
by Bahrain at $100, UAE/MWh at $104/MWh, Kuwait at $188/MWh, KSA at $218/MWh and Oman at $225/MWh. Were all units
commonly dispatched (Figure 5) the marginal cost would be $152/MWh.

Focusing only on Qatar, Bahrain and KSA, it is possible in the figures to see that Qatar could sell energy to KSA at the full capacity of
the interconectorand raise their cost only to $100/MWh while reducing the marginal cost in KSA to $188/MWh. Were more transfer
possible from the UAE, the marginal cost to KSA could be further reduced. While Bahrain has a lower price that KSA, there is little
capacity available for sale. The energy of the UAE would fid a market in Oman for energy that could reduce the marginal cost to Oman
to roughly $150/MWh (raising the cost to the UAE to that same level).

Figure 2 Bahrain Cost Duration Curve
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TECHNICAL ARTICLE

THE GCC INTERCONNECTION:
AN OVERVIEW OF ECONOMIC BENEFITS

By: Dr. RICHARD D. TABORS

Vice President, Charles River Associates,
Senior Lecturer, Technology and Policy (ret)
Massachusetts Institute of Technology

The Gulf Cooperation Council has been at work for over two decades (concept through
construction) on an electrical interconnection that could bring the power systems of the six
countries into a coordinated grid stretching from Kuwait to Oman with much of the actual
transmission facility within the national boundary of the Kingdom of Saudi Arabia. The 60Hz
Eastern Grid of KSA is interconnected by an HVDC back to back converter to the 50Hz systems of the remainder of the Interconnection.
Bahrain and Qatar are extensions to the east from the main trunk and the current UAE system is being used for interconnection with
Oman. (see figure 1)

Figure 2
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Progress on interconnection has proceeded efficiently with the initial links energized in 2009 with the remainder to be energized
in 2010/11. The engineering is a success, the questions that remain surround what will be the operational and economic benefits
to the six nations of the interconnection and, equally significantly, what will be the rules of operation of the interconnection? A
preliminary evaluation of the potential economic value of the interconnection to the GCCIA countries was undertaken in 2009 and
these preliminary results presented here.

The objective of this short paper is to focus on the economic potential of the grid in terms of its potential for reducing the total cost
of generation in the region through least cost dispatch of the regions generating assets. Because the objective is to understand the
potential economic impacts of joint dispatch or trading of electricity between the countries, the analysis that follows is based on
valuing of the fuels used at international fuel prices. It is acknowledged at the outset that these prices are not the prices seen by
generating companies within the six countries. On the other hand these prices reflect the opportunity cost of the fuels given that
these fuels could be sold at these values in the international market. For the purpose of this study a consistent set of prices were used
reflecting the relatively high prices send in the market at the end of 2008. While prices have adjusted significantly since this time, the
relative prices between the fuels have remained.

FUEL (USs $) UNITS

Natural Gas 8.00 Us$ / MBTU
FO2 21.85 US$ / MBTU
FO6 14.50 Us$ / MBTU

Background to the GCC

With a total estimated capacity in the 6 GCC countries greater than 45,000 MW of capacity, the countries are poised to nearly double
their installed capacity in the next 10 years. As can be seen in Table 1, the rates of growth of electricity in the region have ranged
from roughly 5 to 9% annually — extremely high.

Table 2 summarizes the regional generation fuel and of technology mix and, as can be seen, the six countries are significantly
difference with Bahrain and Qatar nearly entirely natural gas and simple cycle gas turbine (80 and 70% respectively) while Kuwait
and Saudi Arabia have significant proportions of the fuel from heavy oil / crude utilizing steam turbine technology. All six have some
level of lighter (distillate) in their fuel mix but Saudi Arabia reports nearly 40% overall in the country.

This spread in fuel and technology mix through the six countries has a significant impact on the marginal cost of generation in
the six.
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Traffic Management, Safety and Enforcement Systems:

Traffic Control Centre (TCC): It is important to have a ‘home’ for all ITS technology control systems to be housed in and from where
the systems can be managed and monitored from. A new TCC building is proposed to be built in Juffair area.

Traffic Signals Optimisation: to optimise existing traffic systems. Emergency vehicle priority at the traffic signals could be provided
relatively easily and cheaply, interfacing to the current system.

Automatic Incident Detection (AID): highly desirable, easy to deploy, and can be implemented over selected routes as these come
within scope of ITS system. Should be included within any future major highways project.

Controlled Speed Limits / Lane Control Signals: potentially lifesaving as well as environmentally sensitive. A series of gantries will
be erected over selected sections of the road network carrying individual bi-colour VMS. Each sign, approximately 1.5 x 1.5m will
be capable of displaying variable speed limits in the form of a red roundel. Alternatively, they can show pictograms indicating lane
closures etc.

Located on the signs at the entry to each surveyed section will be an enforcement camera mechanism consisting of an high resolution
image capture camera capable of providing an image that the offending vehicles number plate can be identified from and a means
of detecting the presence of vehicles. Images of all vehicles entering the controlled area will be captured. Duplicate systems at the
end of the controlled area(s) will similarly capture all vehicles and a database will calculate that vehicles average speed through the
controlled section. The system will control all onward transmission of any violation images to a designated point.

Speed Enforcement (Automated enforcement, Automatic Number Plate Recognition (ANPR) and citation management): a valuable
manpower saving system that reduces the dependency on manual identification and removes any ‘anomalies’ from the process.
Vehicles Weight Enforcement (Weigh-in-Motion): a valuable revenue repatriation tool and potential accident saver, although should
be a follow-on to static weight enforcement, which is not an ITS issue. It is understood that vehicles weigh station sites are proposed
in order to weigh and enforce heavy goods vehicles (HGVs). Such a weigh station should feature a lay-by equipped with scales, which
allow vehicles to be weighed either while stationary or while driving over at a slow speed. Vehicles are directed into the weigh station
by a police officer on the main highway and/or by electronic signs.

The efficiency of such weigh stations can be increased by using high-speed Weigh-in-Motion (WIM) to pre-identify suspected
overweight vehicles. This screens vehicles in the main carriageway while travelling at normal highway speeds, allowing only trucks
within a threshold of a maximum permissible gross axle weight to be directed into the weigh station to be weighed on more accurate
static scales. In the past twenty years, countries have used (WIM) technology to reduce delay to HGVs which are well within legal
weight limits and increase enforcement of overweight vehicles.

High-speed WIM on its own cannot be directly used for enforcement due to lack of accuracy and the possibility that measurements
cannot be made (e.g. if a truck straddles two lanes of the highway). Manual enforcement at a static weigh station is therefore
necessary. High-speed WIM can however also be used to collect statistics on vehicle weights (e.g. in order to assess damage to road
surfaces, for maintenance and infrastructure life-cycle management purposes).

Emergency Vehicle Priority at Traffic Signals: Emergency vehicles will be equipped with a passive Radio-frequency identification )
RFID( transponder. Interrogator loops will be cut in the roadway and connected to a receiver that will inductively couple with the
RFID device and register a demand of green light at the signal for an equipped vehicle. The receiver will connect directly to the traffic
signal controller.
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Traveller Information Systems:

Variable Message Signs (VMS): Traffic Information and Guidance to be provided using VMS. Desirable in order to improve the level of
service to users. A number of VMS signs are to be installed around the network, located at strategic points where drivers can make
a choice on route decision.

The majority of VMS signs will be stand alone, on their own support structures. Bi colour (red / Yellow) LED matrices will be used to
display bi-lingual (Arabic / English) text and/or pictograms to motorists.

A VMS system will be installed within the TCC, capable of selecting and constructing messages for display on the signs. An agreed
series of pre-set messages will be constructed that can be transmitted to all or selected signs by an operator. The system will control
all communication and monitoring features with the VMS.

Public Transport Information: a longer-term goal, as significant public transport service improvements are required first.

Parking Guidance Systems: Provides information to the drivers about the availability of parking space and recommend alternative
parks.

Challenges to deployment of the ITS project:

e Funding issues can delay deployment — Public Private Participation (PPP) may be considered.

e Ignorance of ITS capabilities for managing traffic congestions and providing guidance for the drivers.
e Time required for users to understand and make use of real-time information.

e Sustainability of the ITS services.

e Operation and maintenance issues.

Success depends on government agencies' commitments.
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TECHNICAL ARTICLE

INTELLIGENT TRANSPORTATION
SYSTEMS (ITS)

By: ROADS PLANNING & DESIGN DIRECTORATE
MINISTRY OF WORKS

Introduction:

Intelligent transportation systems are projects that aim to integrate modern
communication and information technology into existing transportation management systems. The need for intelligent transportation
systems stems from the fact that traffic congestion has been increasing all around the world because of increasing population,
increasing amount of transportation vehicles and increasing urbanization.

However, ITS should be viewed as part of the solution to the traffic problem. In fact, ITS is estimated to contribute about 10% of the
solution. Other components and their estimated role in minimising the congestion problem in the road network are moving traffic
attraction centers outside Manama, improvement of public transport system, enhancing the road network and discouraging private
cars usage by introducing financial duties.

Most transportation professionals agree that we cannot simply build our way out of urban congestion problems. Intelligent
transportation systems are a viable alternative to building more roads to manage transportation problems. ITS does not physically
add lanes to your roads, it optimises what you have to minimise inefficiency in the network. It provides the technology to enable
people to make smart travel choices.

There are significant commitments and investments to be made. It has to be a disciplined and long term strategy. The effectiveness of
ITS is largely dependent on other factors e.g.

e Extent of excess road capacity.

e Human behaviour.

e Effectiveness of operations strategy.

e Local knowledge in application.

e Extent of data coverage.

e Effectiveness of information dissemination.

This integration of technology aims to improve safety, security, quality and efficiency of the transport systems for passengers and
freight, optimising the use of natural resources and respecting the environment.

To achieve such aims, ITS require procedures, systems and devices to allow the collection, communication, analysis and distribution
of information and data among roads network users.

Bahrain ITS (BITS)

Ministry of Works had appointed M/s Hyder Consulting Middle East to carry out a feasibility study for the implementation of the ITS
project in the Kingdom. The study is nearly completed and had recommended the immediate implementation of this project.

The ITS vision for the Kingdom of Bahrain is to pursue policies and actions which enables ITS to play a full part in the following:
Reducing and managing traffic congestion through efficient traffic management and traveller information systems;
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Safety: Increasing respect for traffic law, reducing accidents, and responding more effectively to minor incidents and accidents that
do occur;

Incident Handling: Enabling the authorities to effectively deal with major events and incidents;
Level of Service: Providing a high standard of service to road users, including improvements in journey time reliability and

predictability.

The Vision also states that ITS in Bahrain shall strive to further improve the Kingdom's economic growth and performance, to mitigate
environmental and safety impacts, to act as a catalyst to promote inter-ministerial co-operation in order to achieve overall mobility
goals, and to promote Bahrain as a dynamic player in the Middle East region’s ITS community and raise its profile.

Initial ITS Project Identification
The locations proposed to deploy the initial ITS technologies are:-

STAGE 1: Sheikh Isa bin Salman Highway from King Fahad Causeway towards Mina Salman Junction. This stage will include
building a Traffic Control Center (TCC) and constructing a fiber optics communication network. The estimated cost for
this stage is BD 9.5 millions.

Stage 2:  Sheikh Khalifa bin Salman Highway from Central Market Roundabout towards Hamad Town. The estimated cost for this
stage is BD 7.5 millions.

Stage 3:  King Hamad Highway (Howar Highway) towards Dorrat Al-Bahrain project. The estimated cost for this stage is BD 3 millions.

ITS Concepts

ITS Concepts looks at the main ITS application areas (road and traffic monitoring, traffic management, traveller information, safety
and enforcement, and payment systems) and within each of these areas it gives an overview of the main ITS applications and
concepts considered within the ITS Vision.

The ITS study identified the following components of the ITS project:

Road and Traffic Monitoring:

Traffic Monitoring and Closed Circuit TV Cameras (CCTV): an essential part of any ITS system deployment, which should be included in
any future major highways project. The expectation is to use any CCTV camera location as an Automatic Incident Detection site. Using
advanced Video Image Processing techniques it will be possible to monitor the views using ‘virtual® loops anywhere in the cameras
field of view — potentially up to 400m stretches per camera.

The proposal is to site dual CCTV cameras — viewing either direction — at nominal intervals along the surveyed highways to give
good coverage. Each camera should view both carriageways and have the ability to detect changes in flow and occupancy through
its virtual loops. As well as providing AID outputs, the systems can also provide conventional traffic data such as flow, speed and
occupancy for survey purposes.

Communications System: This can be expanded geographically as system deployment expands. The establishment of robust
communication architecture to support the proposed technologies is paramount and should be considered the initial step. The
proposal to develop the Ministry’s own network over fibre optics is well proven and will provide a reliable, upgradeable system
capable of easy expansion that will serve the projects needs into the future.

Traffic Counting and Classification: an essential requirement for traffic management and effective forward planning.

Air Quality Monitoring: a longer-term future deployment.

| I ALMOHANDIS | sasnan sockry or encineess

Junidsll




My ambition was further ignited by the role of the Bahrain Society of Engineers, which involved organization of conferences and
seminars on the various engineering issues. This desire was further boosted when BANAGAS sent me to participate in the first
concrete conference which was organized by the Society during the period 26 to 29 October 1985, after which | did not stay for
long in BANAGAS. The said Ministry advertised a vacancy for a civil engineer and | applied on that basis, attended the recruitment
interview and easily passed it in February 1987. No sooner the first of April 1987 approached than | found myself an employee in a
work environment that was radically different than the one | experienced in BANAGAS. Had the time went back, | would not have
in the first place taken this step. Although my experiment with BANAGAS in term of professional time was short, as it was less than
four years, however, | dedicated this period in its entire technical and administrative aspects in favor of my new position, which was
in the Public Services Department. | found the opportunity, among the flabbiness that the organization suffered from, the amenable
opportunity to demonstrate my technical and administrative capabilities, especially in the area of the design and implementation of
the projects related to the rehabilitation of the infrastructure facilities of the power generation and water desalination plants, where
the work attracts me more than any other work which falls in the scope of the services. During that period, | was fortunate enough to

have another opportunity ahead of me, that when
I! e

the upper management in the Water and Electricity

Affairs decided in the beginning of the year 1994
to task me with the responsibility for reorganization
and management of the Risk Control Department
(Today the Industrial Security Department), besides
my responsibility in the Public Services Department.
| placed in it my best effort, especially after the
reengineering of the award of all contracts of safety
and security services. The follow up continued
remotely for a period of time, even after the
decision of my mandatory leave on the morning of
8 November 1984, following my signature of the
popular petition, whose most important demand was
restoration of the parliamentarian life. My dismissal
lasted until the end of the year 2001. During this
period, | had a work stint in the private sector as |
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sought at the beginning to establish an engineering firm which carried the name of “TYLOS Engineering Office” which soon merged,
to be exact on 19 November 1997, in the “Engineering Center Office” which was the property of colleague Engineer Sharian Sharif.
The office was converted into an engineering company which | was asked with its management until the end of the year 2001.

The challenge confronting me during that period, which was considered one of the most crucial periods in the history of my country as
it was accompanied by a recession in construction. However, | managed to make the Engineering Center capable of not only surviving
and standing firm on its own feet but also advancing forward. With my return to the Ministry of Electricity and Water in the beginning of
the year 2002, | was tasked with the responsibility of project quality assurance, in particular the quality assurance in a number of high
tension 220 volt plans being implemented at that time. However, | was soon asked to join the Hidd Power Generation Plant Project,
Increment II, which was under implementation at that time. | was given the assignment of the responsibility for the construction and
civil works of the project as part of the task force that the Ministry dispatched to Ireland to review and study all aspects of the project.
Working in this strategic project was of extreme importance to me, particularly in the contacts and interaction with the experts of the
company which implemented the project, Alstom Power, and the projects consultant from the International Electricity Commission of
Ireland (ESBI). The work gave me a great opportunity to acquire more engineering and technological knowledge, in addition to the
mega project management methodology in a varied cultural environment. What really hurt me subsequently was that the project was
sold to a consortium of international companies which now runs and operates it.

My experiment in the work location is comparable only with my experiment in the Bahrain Society of Engineers, this lofty professional

monument, where my experiment began when | earned the honor of its membership on 21 June 1983. Ever since that time and
beyond, | contributed with many of my colleagues in establishing the concept and management of several forums and programs. |
was also on the committee of the project for construction of the headquarters which was completed in the year 1992. It is of extreme
importance to highlight the fact that | credit to my presence in the Society my entry in the annals of the Ministry of Justice as an
engineering expert and arbitrator. | look forward to the Bahrain Society of Engineers to play a more significant role, particularly in
the defence of the interests of the engineers and the engineering profession and to have true powers not only in the registration,
qualification and classification of the engineers, but also contribute as a basic and effective participant in the organization and
streamlining of the engineering profession as being an intrinsic right that the engineering professionals must assume themselves.
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the late sixties for the purpose of serving the
projects that the company was implementing.
During the summer recess, | used to work
either in the workshop or roaming to be
engaged directly and practically between the
various projects being implemented wholly or
partially by al-Hilal Company. I still remember
that these projects included construction of
the gas station of Ali ibn Ibrahim Abd al-
‘Aal in the old Bilad, work in a section of
Qudaibiya Palace, a section of the Gulf Hotel,
the Government Building “Secretariat”, the
Guest House in Rifaa in addition to a number
of electrical substations, in one of which |
almost lost my life, namely Umm Al-Hassam
electrical substation, which was at that time
located parallel to the sea shore. While | was
unscrewing the wooden frame of the overhead concrete bridge on a mobile wooden ladder, | fell off the ladder on my back on the
floor to regain my consciousness in the hospital.

When | graduated from high school in the year 1972, | had the ambition of studying civil engineering and | decided to proceed to
Baghdad where | did not stay for long. Some students, such as Dr. Habeeb Turaif, Dr. Jaffar Turaif and Dr. Engineer Jamil Abdulla Al-
Alawi advised me that securing admission to engineering colleges in Baghdad was no easy feat but was possible in Basra University.
In Basra, | continued to attend in the college of engineering on the assumption that acceptance comes later. However, | discovered
that acceptance in Iraq had other doors and | decided to leave from Basra with the dream of studying civil engineering still haunting
me. | proceeded to Kuwait in the spring of 1973. By then, a lot of time had elapsed since the closure of the door for admission in
Kuwait University and it became sort of impossible to be enrolled in the engineering course due to the requirement of attending
laboratory experiments. However, there was some slack and leniency in enrolling in other courses of specialization and so | enrolled
in the Law Faculty which | attended for close to two months, to be surprised by acceptance in the Faculty of Commerce in which |
enrolled reluctantly at a time when only two months were left to the end of the school year. | took the exams and naturally flunked
in all subjects.

Early in the summer of 1973, | came back to Bahrain overwhelmed with the relentless and unshakeable sensation of failure for not
being able to study engineering. On 13 August 1973, | proceeded to India. The memories remained fresh on my mind. Bahrain had just
completed the drafting of the first contractual constitution and the country was moving toward the first parliamentarian elections in
its history after the departure of the British. | stayed in Bombay for a few days during which | met for the first time the great patriotic
Abdul Aziz Al-Shamlan in a seminar he was organizing on the anticipated elections. A few days later | left Bombay for Pune city where
| joined “Symbiosis” Institute, which is based in Wadia College of Economics and Commerce which is one of the old established and
prestigious colleges in India, to study the English Language. The course study in this Institute in which | stayed until March 1974,
was a great help for me in overcoming the language difficulties and barrier. | never lost sight any day that | went to India to study
engineering. So, | proceeded to Bangalore City in south India in the autumn of the year 1974 where | enrolled in the civil engineering
specialization course in Ramaya Engineering College. | was supposed to complete my studies in the year 1980. Unfortunately, |
was forced to cut it short because of the travel ban decisions, suspension of the financial stipends and withdrawal of the passport
which continued after dissolution of the National Assembly in the year 1975 and affected tens of Bahraini students overseas, and of
which | had my share. My passport was withdrawn while | was in India in September 1976 and my trip with troubles began such as
making arrangements for the residence and expenses to continue my studies which postponed my graduation to January 1982 with a
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specialization in roads. My return to the country was also put off as | preferred to stay in India for more than a year and | finally came
back home with a laissez passé pm 23 March 1983.

The period of stay in India was not devoid of practical contact with the engineering field. | managed to weave relations at the
beginning with the Engineers’ Union in India in the City of Bangalore, which gives us its hall to us as a national union of the Students
of Bahrain, Bangalore Chapter, to organize the annual celebration. Our relationship grew stronger with an Indian engineer, deceased
Bram Deep, who was then the incumbent President of Housing Engineers in the City. At that time Karnataka Government was
constructing a new city at a distance of about 60 kilometers from Bangalore, namely Yalanka [?] Satellite Township. He took me to
work with him in that city and it was a great experience for me.

After returning home, | made attempts to join the Road Division of the Ministry of Works, Electricity and Water. However, my ambition
to join the specialty of my love collided with the wall of rejection known then. My father, may his soul rest in peace, asked me to work
by his side in a contracting company he owned known by the name “Abdulla Abu Saeed Contracting and Trading Establishment” and
| continued to work with him until August 1983. | read an advertisement of Bahrain National Gas Company (BANAGAS) expressing its
desire to employ a civil engineer, | applied and | was invited by them to an interview which | passed with flying colors. | received a call
from them a few days later inviting me to join them. With this national old company, | started my real experiment in translating what
| learned in theory on the seats of study into application through the projects implemented by the company, where | designed some
of the projects, developed the tenders or supervised some of the projects, which included extension of gas pipelines, construction of

tanks and storage and several required metal structures, in addition to great involvement in the design of rust protection programs,
hot and cold insulation programs for pipelines and tanks, besides great involvement in the gas plant comprehensive maintenance
program (plant shut down). The work experiment in BANAGAS accorded me the opportunity to be acquainted with the Japanese
experiment in project management when BANAGAS awarded to JGC Company of Japan the plant expansion task during the years
1985-1986. | acquired great benefit from the contact with the Japanese task force, who, in spite of its limited number, it yet it
impressed me with its highly efficient and outstanding performance. | worked for BANAGAS until 30 March 1987 and the following
day | joined the Ministry of Works, Electricity and Water, that was the name before it was split into two ministers. There was a story
for my migration from BANAGAS to the Ministry which accompanied me until this day. The story goes as follows: | joined the Bahrain
Society of Engineers on 21 June 1983 and at that time | was toying with the ambition of being able to work in its ranks. However,
BANAGAS long working hours which extend in most of the days beyond 5:00 o’clock in the evening stood as a hurdle on my way.
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PROFILE

ENGINEER SAEED ABDULLA ASBOOL

“Jablat Muni”, the village where | was born in the year 1953 and which is also known as
“Burahmah”. Its a tranquil and peaceful village surrounded by groves and fresh water springs
on three sides and the sea with its shores and white sand on the north side. This name was
given to the village almost three decades ago because of the presence of a large tree of the
Poinciana Tree species called “Burahmah”. It has been until recently the destination of many
citizens from all over Bahrain who make votive offerings in their belief in its sacredness and
ability to cure diseases and make their wishes and dreams come true.

| was the eldest of my paternal siblings, but the sole child of a mother who dedicated her life to
my happiness. The circumstances willed that | joined my mother before completing three years
of age in her village “Burahmah”. It was my good fortune that my uncle decided to enroll his
son in Alsulaymaniah Elementary School for boys, which gave me an opportunity to enroll
there, too. | was seven years old then and | still feel the bus movement and hear my uncle’s voice calling the driver to stop at the fork
of the southern half of Naeem Cemetery each morning when he accompanied us while going to work selling fruits in Almuharraq
City. He used to take the bus to Manama, while we used to get
off the bus and walked by foot to the school.

The trip back at noon we used to walk on foot to the village.
Budaiya Avenue at that time was nothing more than a narrow
strip overlaid with a thin veneer of asphalt and the pendant
tree boughs hanging down from the groves meshed on both
sides of the road, forming along the street what looked like a
shaded canopy that protected us against the sun rays. The road
was open from Alnaeem up to Albarahmah. Yet, we, being the
naughty children we were, would take snaking roads instead.
Sometimes, we would pass through the groves located on the
north, including “Suwayfihah”, “Shutayb” and “Fandliayah” and
at times we walk down the coastal road, which is the land falling
north Hitteen elementary school for boys.

The years passed by, and having completed the elementary
school, | moved on to Alnaeem Primary School for boys, which
was later converted into Alnaeem Secondary School. The School,
where | spent two years, was built in the year 1967 on a land
filled and reclaimed from the sea. Those who lived those years in
Alnaeem School enjoyed some unforgettable beauty as the sea encircled the school on three sides and we enjoyed the view through
the north fence between the school and the sea, especially during the breaks. Is still recall that wondrous view of the dugongs during
the winter while dive and twist around themselves in a spiral movement and | still also remember the schools of fish of all species
and varieties waving through the rocks which were placed parallel to the school wall as wave breakers. | further recall the sea gulls
which visit our islands every winter. | was and still am tremendously attracted to them and | go to great lengths to meet them in my
morning strolls which | share with my soul mate Ghaniyah, Umm Ghassan, in the early hours of the mornings.
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The means of transportation from and to Naeem School got better and instead of walking on foot in the first preparatory year | was
promoted to riding a bicycle in the second preparatory year. The bicycle was my means of transportation not only between Burahmah
and the school but also between Burahmah and Sanabis Village where my father lived. In that early stage, | was introduced to the
social, cultural, artistic and sports activities in Sanabis Club. | used to be glued for long hours on Friday evenings in front of the Club
Television, which may be the only TV in Sanabis then, and the Club’s hall was filled to the brim with viewers.

Upon completing the preparatory school, | moved on to the secondary stage and Alhoora Secondary School for boys was where
| completed high school. The teaching faculty consisted mostly of teachers from the sisterly Egypt and a few Bahraini teachers. |
met in Alhoora School several sons of Sanabis and the villages of Budaiya Avenue. During that time, | had close friendship ties and
rapport with some students from Manama in whom | found the best support and solace that helped me to overcome many of the
predicaments and tribulations which ganged over me, including brother Shakir Khalil Mutawa’, who is now a physician in Sulmania
Hospital, the brothers Jalal and Abdulla Sheroogi Talfat, whom | recently stumbled on at the materials laboratory of the Ministry of
Works and in addition to others too many to list due to this article’s constraints.

My selection of engineering was not a coincidence or a concept that has crystallized in a late stage of my study as did happen to
many people. Ever since | became aware of life, | opened my eyes in front of my grandfather’s house in Burahmah to that beach with
its dazzling white sand from which we, the children, made different geometrical shapes which we built in the morning to be swept

away by the sea waves when night time fell. My father also worked as a carpenter early in his life in Saudi Arabia and when he came
back to Bahrain in the early sixties of the last century he opened, in collaboration with his trade colleagues, a carpentry workshop
in Manama. However, the workshop did not survive for long and my father and one of his colleagues set up a building contracting
company by the name of “Al-Hillal Company”. At that time, my father used to take me with him to work during the school summer
recess. The company was involved in direct project contracts and subcontracts; the latter was primarily undertaken through Abdulla
Ahmed Nass Company and Ali bin Ibrahim Abdul Aal Company. During that time, | used to see my father and his partner deceased
Hillal Al-Mawt performing together all requirements of project implementation, such as cost calculations, material procurement,
and supervision of implementation, including transportation of the labor. Al-Hillal Company established the carpentry workshop in
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Mr. A. Majeed Al Gassab

President

The Minister of Works

and Minister Incharge of B
Electricity & Water Authority
Kingdom of Bahrain

NATIONAL OIL & GAS AUTHORITY
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14-16 June 2010

Exhibition Timing: 9:00 am to 7:00pm

Bahrain International Exhibition Center, Kingdom of Bahrain

EXPO 2010

Dear Engineers.

As usual, the magazine is packed with features that reflect Bahrain Society of Engineer’s activities
and spirit. Among various articles you will notice the Environment debate and our response to the
challenges that face the world today, as well as those that we will all face tomorrow. Looking over
casually through the pages, you'll come across many examples of our activities that as members we
feel proud to be associated with.

ENERGY & WATER
CONSERVATION

We lead the way in our international conferences , technical workshops and seminars. Our commitment
to high quality training is borne out by our commitments to volunteering work. Our belief in training
and upbringing talent in the young engineers. Our approach to teamwork and value for membership
will be our constant desire.
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THE BAHRAIN SOCIETY OF ENGINEERS

Your contribution is vital to our success. Please endeavor to join the Society activity groups or at least
be present at our events.

Watch out as we will soon see the dawn of a new era !
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A. Majeed Al Gassab
President

Electricity & Water Authonty
Kingdom al Bahtasn
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BEc Dear EeRagues The Board of Directors

a

= u% Er- In this issue we present our coverage report about the Climate

&.‘E - .Cha?r!ge and |t.s.negat.|ve impact on th.e futu.re of man.kmd by Mr. A. Majeed Al Qassab
5

g £ inviting Bahraini leading experts on this subject, in which they

= % = highlighted the extent of the problem and its implications, with President

& EV reference to UN Climate Change conference in Copenhagen for

Tl better environment. Mr. Abdulla Janahi

This issue of “Almohandis” also covers many important Technical Vice President

Articles, Book Review, Talents and Hobbies and BSE activities.

Mr. Mohamed Alkhozaae

Dear colleagues and readers, since we are approaching BSE annual .
Executive Secretary

election for 2010, | would like to thank you for your support for
the past two years. Your effective contribution has greatly helped
us in issuing “Almohandis” on time, we sincerely request your Mr. Jawad Aljabal
cooperation with the new committee.

Treasurer

Hope you will enjoy reading this issue.

Mr. Jameel Alalawi

Best Regards Director of Conferences

Effat Redha
Dr. A. Imam Alsammak
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Director of Membership Affairs

Ms. Huda Faraj

Journal Committee Editing Team Director of Training

)57

Dr. Osama Albaharna Mrs. Shahraban Sharif
Dr. Isa Qamber Chairman

Ms. Shahraban Sharif

Director of Information

Dr. Fawzi Aljowder Mrs. Effat Redha
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THIC D FAN SOCECTY OF CNOHLERDS

Dr. Majeed S. Jassim el
Mr. Wafeek Ajoor
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