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In 2022, the world still suffers from the
COVID-19 virus that keeps challenging
humans with new variants. Thailand faces
the Omicron variant that is setting the
highest record of infected cases since
the start of the pandemic. Meanwhile
intensifying climate change manifests
widespread critical impacts such as the
deadly polar vortex in USA, scorching heat
that caused asphalt roads in Australia to
melt, and unusual cold weather in summer
in Thailand. These phenomena have
resulted in inclement weather, natural
disasters, and the future risk of drought.
For sustainable development, TEAM
GROUP is ready to cope with climate
change impacts through integrated water
management, engineering technology
development, and formulation of plans
for utilizing water and land resources
suitable for addressing climate threats
in the short- and long-term, and in an
environmentally-friendly manner.

In this issue’s “Talk with TEAM”, Mr.
Chawalit Chantararat, Advisor to TEAM
GROUP’s Executive Committee, talks
about water prospects for this year’s dry
and rainy seasons while emphasizing
awareness of global climate change
that will affect humans in the future if
we are not prepared to deal with it in
a timely manner. In “Different Facets”,
Prof. Worsak Kanok-Nukulchai, Ph.D.
introduces “Transportation as a Service”
or TaaS as a model for transportation
in the future, while the role of water
engineers in enhancing climate resilience
through sustainable water management is
reviewed by Dr. Supattana Wichakul and
Ms. Wichuda Meeros in "Expert Talk”. In
“Healthy Living”, Dr. Anat Arbhabhirama
offers advice on how to lead a good life.
Have good days and see you again in the
next issue.

A, Svommm—_

(Dr. Aphichat Sramoon)
Chief Executive Officer
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Climate change and global warming pose critical threats
to countries worldwide. Rising temperatures result in seasonal
fluctuations and natural disasters. In Thailand, floods and drought
have become annual phenomena. Flood risks in high rainfall
zones have been raised by increasing precipitation while more
severe droughts have been observed in arid areas and certain
river basins due to lower rainfall. In this context, both the public
and private sectors are required to prepare for whatever situation
that may arise. The general public should keep abreast of the
situation as well. Although these adversities are unavoidable, we,
with preparedness among all parties, can reduce the damage
they will cause and minimize the impacts.

TEAM GROUP has provided consulting services in water
resource management for 45 years. Our accrued knowledge,
experience and expertise, consolidated by adoption of
appropriate technology and innovations, have contributed to the
prevention and mitigation of floods and water shortages in many
areas. TEAM GROUP is thus been well recognized and entrusted
by public and private entities in both Thailand and the ASEAN
region. Among the numerous projects that TEAM GROUP has
been entrusted with, four are presented in this issue.
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Water Chart for the Sakae Krang, Pa Sak, Chao Phraya and Tha Chin River Basins
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19N AUNIIUNSWEINSUNNIAIEIRA Client: Office of the National Water Resources
fundu lasuanulinslanndninounineinsiiudeni TEAM GROUP was entrusted by the Office of the National

Tisfiulasomssavido i\juﬁm:uﬂﬂ% than Wwszen 3w Water Resources with the study and development of water chart
mmm:ﬁwﬁzyfjﬁw%”wmmﬁw w.A. 2561 lnedmyimemsuszasu for the Sakae Krang, Pa Sak, Chao Phraya and Tha Chin river
Worhiieaiune daquszdeduecioth wazseazBeaiiusng  basins for determining land utilization in these river basins in
aqﬁluﬁoﬁw Iﬂ&l‘ﬁmﬂﬂﬁﬂﬁ? zﬁmﬁmztmﬂiﬂ than iwszen uasviiduy accordance with Article 56 of the Water Resources Act B.E. 2561
andudoyausznounsinsannsldls:lonififuiiogluszuu  (AD2018). TEAM GROUP was assigned to list chart components
mothmudismaludoiliduluma 1nne 56 WDINTZINIUUAR to clarify the objectives and details of the chart, formulate a plan

niwenTih WA, 2561 LLE\]ZﬁTﬂﬁ'lLLNﬂﬂ%UU?GﬁuWUWWGﬁWLLE\]: for improvement and restoration of natural water sources, and
me'\jﬁwﬁmmﬁﬁL%'a:ﬂmﬁumoﬁwmwﬁﬂlﬂﬁomﬁaamjmm suggest appropriate sizes of water passages for infrastructure
'i’J:LW;I:\jLE\TuaLLu:‘Uu’lﬂ‘iJﬂG"iiﬂGLﬂﬂﬂﬂﬂﬂ?ﬂﬂﬂui\ﬁﬁ’maﬂﬁjuﬁ’l located in the waterways. The tasks also included provision of
FIUHITAVIULUINIIAITUTITIN miﬂ:ﬂ,u@:mﬁw szunnis Uhdn  guidelines for water management in these river basins in both the
WINIZE URZYINTU ﬁﬁﬂ@ﬁmmmm:qmﬁﬁ dry and rainy seasons. In addition, the study provided uniform
uananii deyafildanmafnwesdudoyauinsgiuld information for related agencies.
N8I ﬁLﬁEﬂﬁmlmﬁﬁaaﬂmﬁaﬁﬁﬁﬂamﬂﬁamﬁaﬂwﬁu Wioil To develop this water chart, opinions from different parties,
masavhishreedalifimssuiennudniurenmznssums including the committee of each river basin, relevant government

U1 ipuYessy esAnIUARIBIRINIBINY uazUszunvu  agencies, local administrative organizations and the public were
MAYITDI MUANUNINTHUANBATZEZLINIANE welcomed throughout the study process.
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Construction Supervision of Mahasawat Water Treatment Plant Expansion to 800,000 cu.m./day and

Related Work (Contract SV-901)
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Client: Metropolitan Waterworks Authority (MWA)
The MWA planned to expand Mahasawat Water Treatment

Plant to achieve production capacity of 800,000 cu.m./day.
The project was part of the Ninth Master Plan for Waterworks
Improvement which targets construction of pipe water production
systems in the fifth and sixth phases. The construction lasted
for 1,200 days (40 months). Main project components were:
1) a raw water pumping plant, equipped with five vertical
mixed-flow pumps each having pumping capacity of 150 cu.m./
minute; 2) water conduits; 3) an external sludge recirculation
clarifier system with minimum capacity of 800,000 cu.m./day,
from which outgoing water has turbidity value of less than
3 NTUs; 4) a filter system; 5) a clear water storage tank of
120,000 cu.m.; 6) a sludge disposal system; 7) a backwash
system with minimum capacity of 1,000 cu.m./ hour; 8) three
water distribution plants; 9) a chemical dispenser system;
and 10) the Mahasawat water treatment plant located on
a plot of 13,500 sg.m. (8.4 rai) and its frontal landscape of
19,500 sg.m. (12.2 rai). TEAM GROUP was entrusted with
construction supervision.
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Emergency Action Plan (EAP) Preparations for
Bang Phra Dam
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Client: Royal Irrigation Department

TEAM GROUP was assigned by the Royal Irrigation
Department to formulate an emergency action plan for Bang
Phra Dam in Bang Phra Subdistrict, Si Racha District, Chon Buri
Province. To relieve concern of nearby, especially downstream,
communities, the plan aimed to minimize risks they face in
case of dam failure emergencies and inundation caused by
spillway outflows. It also had provisions against the effects of
climate change and natural disasters which can cause sudden
and severe flooding. The plan included dam management to
ensure public safety in both normal situations and emergencies,
and facilitation of water diversion from and to other dams.
In this pursuit, a two-dimensional mathematical model was
used for studying flooding conditions in normal, flooding and
severe flooding scenarios to formulate efficient measures for
risk reduction as well as mitigation of flood probability and the
consequences of dam failures and spillway outflows.
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daryryn fa (on)-CF-1/2563

Design and Construction Supervision of Two
Clarifiers and Eight Filters at Bang Khen Water
Treatment Plant and Related Work (Contract CF-
1/2563)
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Client: Metropolitan Waterworks Authority (MWA)

The MWA planned to construct an additional two clarifiers
and eight filters at Bang Khen Water Treatment Plant to increase
daily production capacity by 400,000 cu.m. to efficiently meet
the needs of service users. The objectives were to reduce the
risks caused by malfunction of the existing production system
and ensure uninterrupted production during facility maintenance.
The construction cost was approximately 630 million baht.

TEAM GROUP was entrusted with survey, design, certification
of the blueprint, quantity take-off and certification, preparation of
suitable cost in line with the criteria of the General Comptroller’s
Department, and preparation of tender documents as well as a
request for a plant expansion permit.
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Sustainable Water Management to Cope with Climate Change
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Chawalit Chantararat, Advisor to TEAM GROUP’s Executive Committee
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Thailand has been facing water management
problems for a long time in the contexts of flooding
and drought. These events have affected people’s
consumption activities, agricultural activities,
industrial outputs, and the environment. Although
there is no universal solution to these issues,
lessons learned from the past are worth studying in
the pursuit of appropriate and sustainable solutions
for national water management.

In this issue, Mr. Chawalit Chantararat, Advisor to TEAM
GROUP’s Executive Committee and President of the Consulting
Engineers Association of Thailand (CEAT), one of Thailand’s water
management experts, shares analytical information on the water
prospects for this year’s dry and rainy seasons, together with
advice on sustainable water management to cope with climate
change impacts.

This dry season is not a concern

From the La Nifia phenomenon that started at the end of 2021
and is continuing into 2022, it can be predicted that this year’s
dry season will not be too severe as there will be periodic rainfall.
We will also see summer storms from the end of March into April,
and the rainfall will last into the rainy season which will start in
May. Therefore, there is not much concern about the dry season
this year. The advice, for some areas in the Northeast region that
are distant from major reservoirs and where only limited water
reserves are available, is to save sufficient amounts of water.
In the North region, there will be some rainfall during this dry
season, so drought will not be a concern. Likewise, the water
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supply will be sufficient for consumption in the Central region.
However, for agricultural uses, there will be a concerning problem
related to the 3.65 million rai of double-cropped rice fields. This
will be accounted for 28 percent exceeding the government’s
water distribution plan.

Nonetheless, drought will not be a concern this year as La
Nifia will bring more rain and continue until August. This means
there will be much rain early in the early season, after then, the
rainfal will return to the normal level.

Not much rain is needed, continuous rainfall is better

Owing to the La Nifia phenomenon which will continue until
the rainy season of 2022 starts, Mr. Chawalit shares his opinion
that the rainy season in Thailand will start around mid-May with
continuous rainfall and there will be less chance of anomalies
related to precipitation. During the rainy season, the moderate
but continuous rain is a positive factor for the agricultural sector.
This year’s monsoonal rainfall will be normal. It is estimated that
there will be about four tropical storms from the South China
Sea between August and October. These storms will add more
rain and may cause heavy flooding in some areas. However,
there will be no catastrophic flooding over a vast area this year.
Flooding will only be expected in lowland areas and in areas
where waterways and drainage are obstructed.

Will there be flooding in Bangkok?

This year “Bangkok will not experience severe flooding”,
Mr. Chawalit emphasized. This is because water from the North
is still well managed and the existing embankments can prevent
flooding and is well-functioned. However, the damaged sections
must be repaired, and for sections that lack embankments,
sandbags may be used for flood prevention. Caution is needed
for the period between September and October when tides
are high and areas outside the embankment may face some
flooding. Possible prevention measures include: 1. Continual
sewer dredging and collection of sewage and weeds from canals;
and 2. Disposing of rubbish in the right place to prevent debris
from clogging drains; garbage must not be thrown into canals
as it will block water pumps and obstruct drainage channels
resulting in a long period of flooding.

Global warming, a severe threat to all mankind

We must work together to reduce greenhouse gas emissions
by reduce the power consumption and water uses as well as a
reduction in the use of vehicles featuring internal combustion.
This will help to reduce greenhouse gas emissions by 0.58 kg
from one kilowatt hour of electricity, 0.28 kg from one cubic meter
of tap water, and 3.62 kg from one kilometer of car driving.

We have forced global temperature to rise by 1.1 degrees
Celsius (when compared to 1988) resulting in more severe
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climate change and rise of sea level by 3.3 mm annually. If we are
unable to prevent it, more and more impacts will be witnessed.
By 2100 (or in the next 78 years) the sea level in Thailand
will be raised by 60 cm causing the Chao Phraya River water
level to rise so the higher embankments must be considered.
Drainage of flooding in Bangkok in the long run will require
many more drainage pumps. Areas outside of embankments
will experience higher levels of flooding. The use of fossil fuels,
natural gases, and coal increases carbon dioxide which can
remain in the atmosphere for up to 450 years, causing global
warming. We should switch to using electric vehicles whereby the
government can be a foster party by promoting tax reductions
for electric vehicle use and also the requirements of electric
charger installation in shopping centers, public buildings, and
gas stations to promote sustainable use.

Coping with climate change is something that humans should
be more aware of. We should seriously and immediately take
action in order to mitigate risk and uncertainty impacts and

preserve natural resources for future generations.

m'w'i.an'a’gu uay
adanddaauuilas

Climate Change 2021
The Physical Science Basis

13

Today’s IPCC Working
Group 1 Report is a
code red for humanity.”

no room for excuses,

9 AUBUST 2021

Peabing e |iomd ndon b by
B el L

._—-o Ly e g, D 8P
IPCC August 9,2021 Report:
1. dussuavuasuusudIGua’
2. ‘Liinatiavdrdnuas

3. lisdTamahidfiasdanuas

¥ | o a X 4
1. vudenziaanseaa: dWuUn
anasn125 15% 1u 40 1
NIUND
' & e
2. vuaguau: tunsaunn
- 4 o o a -
AU waridaandiauvacag

. AauANMUSAL: LAnlia
AU )

4. ih: \ieaadiu uaz
HANUTUUSIUINAY

5. Wuanuiin: waiae
AU (NaatKNIANNAY
1.5C dlumiiinsau 10 i
iiauaudu 1.5 wi) uaz
anuilndu (Biinau
10.5%)

S 6. wav: AUl

et sl




WawuwwaJ | Different Facets

nasvuddlugdiuunstiusnis
TaaS — The Future of Transportation

A. AS.0SANA nunuNade, swUrunmn Yoruouns an1UuudnNSSUYSNUINISIKIgWIaINSNILKIONENay AUdnunongla, AungU
Professor Worsak Kanok-Nukulchai, Ph.D. Fellow of the Royal Society of Thailand,
Executive Director, Chulalongkorn School of Integrated Innovation, and Senior Advisor, TEAM GROUP

DISRUPTION MODEL OF TRANSPORT

“Technology convergence makes disruption possible”
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(W. Kanok-Nukulchai, Adopted from Tony Seba’s Disruption Model in Rethinking Transportation 2020-2030)

Cars are the second largest item of expenditure for the middle
class after homes. However, cars spend more time parked than
being driven. The result is that cars need an enormous amount of
parking space. Dr. Tony Seba, author of a bestseller book - Rethinking
Transportation 2020-2030, predicted that by 2030, most mileage on
the road will be occupied by “Transportation as a Service (TaaS)”
using fleets of autonomous electric vehicles (EV). This model will free
car users of the hassle of ownership, such as the buying and financing
of vehicles, maintenance, gasoline, insurance, traffic, actual driving,
and even finding parking space.

Advances in EV and autonomous driving technologies will
help accelerate the disrupting process of TaaS, which enables
humans to reach their transportation objectives, without societal and
environmental impacts.

Transportation Disruption

The convergence of EV and autonomous driving technology will
soon provide a rupture point that will lead to a major disruption in the
entire transportation system [Fig. 1].

1. Electric Vehicle and Battery Technology. A rechargeable
battery is the heart of an EV. It is typically the lithium-ion battery
characterized by its high power-to-weight ratio. As this ratio continues
to improve, EVs such as the Tesla Model S, can achieve over 600 km
of range per charge. As the costs of batteries and EVs drop sharply,
EV technologies will become right for TaaS.

2. Autonomous Driving Technology. The 2004 science-fiction
movie |, Robot was first to predict autonomous driverless vehicle.
The global competition with huge investment in this area has brought
that fiction closer to reality. Since 2009, Waymo, formerly the 2009
Google Self-Driving Car Project, has developed an autonomous
driving technology under the code name “Waymo Driver.” The
system uses a variety of sensors and video cameras to monitor and
guide the vehicle by maintaining a map of surroundings, detecting
traffic lights, reading road signs, tracking other vehicles, and looking
out for pedestrians. These self-driving vehicles not only sense their
environment but also anticipate what is coming up seconds ahead,
which humans are not capable of. This eliminates human errors and
reduces car accidents. That’s why experts declare that autonomous
driverless cars can be trained to drive safer than human drivers.
Waymo has been operating a driverless “robotaxi” fleet in Phoenix,
Arizona, since 8 October 2020.
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The Disruption of TaaS

In his book, Dr. Tony Seba has argued that over the next several
years, TaaS will evolve and eventually become the future mode of
transportation, for the following reasons:

e AnEVhas about 20 moving parts, making it maintenance free,
so car manufacturers can offer infinite mileage warranty. It is expected
that an EV will last for at least 800,000 km.

e As cars sit parked 96% of the time, an EV owner has 50 years
to get through one EV with 16,000 km driving per year.

e As part of a fleet offering TaaS, each EV can deliver 160,000
km a year for 5 years serving customers around the clock. This would
take 3 internal combustion engine (ICE) cars and 10 times the cost
to achieve.

o When TaaS is well-accepted, there will be autonomous fleet
cars on the road replacing many folds of personal cars. Traffic will be
significantly lighter and safer.

With the above points. the paying cost of TaaS can be as small as
10 times lower than owning and driving a personal car. Thus, it is
anticipated that by 2030, TaaS will become the popular mode of
transport, as the door-to-door service becomes available 24 hours
on demand. TaaS will blend service providers into a gateway allowing
commuters to freely access the gateway whenever they need to
reserve and pay for aride. By 2030, the on-demand model of TaaS will
be so popular that most people will give up personally owned cars.

Consequences

Once TaaS is convenient, safe, and economic, people will stop
buying new cars. Itis estimated that by 2030, fleet cars will contribute
95% of all miles on the road. As a result, there will be a smaller number
of fleet cars on the road replacing high number of private cars, some
of which are simply roaming for a parking space. In addition, cheaper
transport will enhance inclusivity as TaaS will benefit everyone in
society, especially those who may be disadvantaged as a result of
not owning a car.

This new transportation model will also create new businesses on
wheels. For example, Starbucks can lease autonomous EVs to offer
free transportation for customers on the go. There will be co-working
space on wheels, physical therapy on wheels, etc.

Finally, there will be implications for land use. As fewer people
own cars and as fleet cars keep circulating in much lighter traffic, the
need for parking spaces and for expressways will diminish quickly.
Eventually, many parking buildings and ugly elevated roads can be
torn down and converted for better uses.

Conclusions

Through TaaS, the business model of public transportation will
change. Most likely, the whole system of fossil fuel vehicles and
related industries is going to end over the next 10 years. The biggest
takeaway is that investors and cities need to prepare now.
The disruption in transportation will serve as a golden opportunity to
rethink and reinvent cities that fit the new lifestyle.
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The Role of Water Engineers in Enhancing Climate Resilience through Sustainable Water Management
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Many anthropogenic activities generate greenhouse gas
emissions that damage the ozone layer; this results in global
warming and climate change. According to the Sixth Assessment
Report of the Intergovernmental Panel on Climate Change (IPCC),
the global temperature will increase by 1.5 degrees Celsius by
2040. To mitigate the issue, massive amounts of carbon dioxide
emissions must be reduced and humans need to contribute
substantially to this effort to combat climate change.

Climate change has a significant impact on agricultural sector,
warmer global temperatures have an impact on crop growth
which leads to lower yields. Rising sea levels have an impact
on marine ecosystems and fishing seasons. These impacts on
farmers' and fishermen's income and quality of life, and also
lead to a critical socio-economic issue in the country. Moreover,
the increasing human population will result in greater demand for
water and energy consumption. If there is no appropriate adaptation
in water resources management, negative consequences such
as water scarcity and drought will certainly occur.

The conventional water management model focuses only
on the development of grey infrastructure such as dams, water
diversion structures, weirs, and so forth to address a particular
problem. However, in the current context, the effects of climate
change have to be taken into consideration. To ensure water
resource sustainability, water management should adopt nature-
based solutions that leverage natural resources for long-term
stewardship, protection and conservation of the ecosystem.
In this context, ecosystem-based adaptation (EbA) provides a
practical solution.
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The EbA approach is the use of biodiversity and ecosystem
services as part of an overall adaptation strategy to help people
adapt to the adverse effects of climate change. Adaptation
measures that harness aquatic ecosystems, for example,
includes development of Kaem Ling (the monkey cheek project)
and wetlands as well as improvement of soil permeability to
address flooding; retention of rainwater; improvement of water
quality; the implementation of conservation agriculture to address
droughts; and so forth. There is a need to develop suitable
prevention and mitigation measures for each particular area,
for which the effects of climate change and associated risk and
vulnerability must be assessed. Such measures will encompass
climate adaptation planning and monitoring to ensure sustainable
ecosystem management. Blue-green infrastructure is considered
as a promotion of adaptation measure under the EbA concept,
which is related in area management and infrastructure design to
facilitate human well-being and enhance the utilization of natural
resources. By the integration of blue infrastructure management
(e.g. development of water cycles in urban areas, wastewater
management) and green infrastructure development (e.g. planting
trees to serve as carbon sinks, green stormwater management,
rain gardening and energy management) will play vital roles in
bolstering resilience to climate change.

To implement the EbA approach, water engineers must have
deep insight in terms of different ecosystem management so
that they can optimize the use of natural resources. At the same
time, multilateral cooperation and public awareness of climate
change effects are required for accomplishing the adaptation
strategy. Engineering and architectural designs are also key
factors; the designers must integrate knowledge of different
disciplines to generate designs that promote human well-being
while preserving the natural balance. All these endeavors will

help to address the threats from climate change.
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There are some people who are optimistic in times of crisis.
They believe that when facing crisis, humans tend to innovate,
as evidenced during World War Il. At the moment during the
ongoing COVID-19 pandemic, hot on the heels of which has
followed the recent war in Eastern Europe, we have witnessed
a plethora of new innovations — from the new normal to new
technologies in science, medicine, finance, and so forth.

For my education | went to study in the United States. After
finishing, | went to teach and lecture in many countries such
as Brazil, Japan, and elsewhere. | found that every country
had made high technological and socio-economic progress.
However, the human mind has never changed. For centuries,
humans have been fighting each other, ever since the ancient
Greek and Roman times until the two world wars and later. Even
now, they are still at war. Humans have never leared. And
the longer it takes, the less people learn.

| believe this is the result of human passion, or in other words
"desire".

[t is human nature that stops us from learning from mistakes
sometimes. We invent many things, from mobile phones, to
the internet, to blockchain, and cryptocurrencies. With these
inventions, humans should be able to live comfortably. But we
are still uneasy. We still fight, make war, and engage in hate.
Because humans are created with a desire to survive, so they
also have a desire tokill, to be great, and to take advantage of others.

These idiosyncrasies cause problems. We have a lot of
technological and socio-economic development, but mentally,
this is often not the case. Religions are waning and | think
that more and more people are becoming disinterested.
The development of the mind thus diminishes.

Why are humans extremely intelligent if they are unable to
develop mental happiness?
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If people continue to fight, one day the world will end. If
humans continue to abuse nature, we will experience a global
catastrophe within the next few hundred years. Humans should
therefore be aware of these issues and forsake their own needs.
We should invest in inventions that are beneficial to society and
the world. Let's help to solve global warming instead of building
nuclear weapons which personally | consider to have no benefit.

Global development occurs in two directions - vertical and
horizontal. Vertical refers to invention and the development
of new things while horizontal refers to the distribution of
development and expansion of progress among people. For
vertical development, | think that to date, this is sufficient.
We’d better focus on the "horizontal" direction so that we can
reach out to those who are still in need. Presently, prosperity
reaches only a specific group of people in only specific areas.
There are still many people in the world who are needy. Instead
of continuing to innovate, we should come to share these
technologies. It would be better for people to share happiness
in an inclusive manner.

We all seek for happiness. However, people define happiness
differently. Some people are made happy by satisfying their
desires. This group sometimes hurts others and does harm to
society. Finding happiness by satisfying your own desires is
not wrong as long as you don't hurt yourself, find happiness in
the misery of others, or break the law.

Another group of people seeks happiness from inner peace
or by resisting desires. This kind of happiness helps to create
sustainability for the world. When desires decrease, demands
decrease, and consumption decreases. We won't damage the
world too much. And humans can survive in a "sustainable" world.
A wise man once told me that we have three friends. The first
friend is named Suk or “Pleasure”. We like this friend and
we always try to accompany him. But he always runs away.
The more you chase him, the farther he runs. But as soon as we
stop chasing, he’ll come back to us. This friend is funny.

The second friend's name is Thuk or “Suffering”. The opposite
of Suk. No matter how much you try to drive him away, he won't
go. He will always be with you. But when you tell him, “Come
on, I'll join you”, he disappears. This friend is also funny.

The last friend is named Sati or “Mindfulness”. He is a true
friend. Let him be with you all the time and you’ll be comfortable.
We have to use much consciousness in order to live with
suffering, and we don’t have to indulge in the pursuit of
happiness, it will come when it is time.

Let the story of the three friends be a lesson for reducing greed
and desire, and helping to save our world. But | am just a mere
speck of dust in this vast world and this is all I can recommend.
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TEAM GROUP and TEAM GROUP Foundation
Lend a Helping Hand

Even though the COVID-19 crisis has been improving
in 2022, its impacts on people are still felt. TEAM GROUP is
committed to helping society. Through a collaboration with the
OKS Foundation, the Company lends a helping hand by donating
money to support the careers of people in Samakkhi Phatthana
and Lang Wat Pak Bo communities, and to low-income earners
and those who have lost their income in Mae Sao Subdistrict,
Mae Ai District, Chiang Mai.

In addition, the Tu Pan Suk (Happiness-Sharing Pantries) are
placed in front of the TEAM Building. Similar pantries are installed
in many TEAM GROUP project sites, such as the Red Line Project
and the Double-track Railway Project (Lop Buri - Pak Nam Pho),
in a bid to lighten the difficulties of the projects’ stakeholders.
The activity is still ongoing. Blood donations, which have been
ongoing for 29 consecutive years, are also organized to alleviate
the blood shortage situation due to the COVID-19 pandemic.

Moreover, a policy for sustainability, and social and
environmental responsibility, has been formulated as a guideline
for directors, executives, and employees to participate in
adopting the sustainable development concept. The Company
strives to operate businesses in line with Environmental, Social,
and Governance (ESG), a concept that focuses on three core
responsibilities of the organization, namely the environment,
society, and good governance. This is in compliance with TEAM
GROUP’s business goals in terms of the circular economy, and
the vision to be “a regional solution provider and innovative

business developer”.
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TEAMG's New Projects

TEAMG was entrusted by domestic and international
agencies with consulting services in the following
projects

1.

Construction Supervision of Khlong Prem Prachakon Drainage
Tunnel from Khlong Bang Bua into the Chao Phraya River
Project

Client: Drainage and Sewerage Department, BMA

. Construction Supervision of Khlong Saen Saep Drainage

Tunnel from Khlong Saen Saep and Khlong Lat Phrao Drainage
Tunnel to Soi Lat Phrao 130 Project
Client: Drainage and Sewerage Department, BMA

. Construction Supervision of Mahasawat Water Treatment Plant

Expansion to 800,000 cu.m./day and Related Work (Contract
SV-901)
Client: Metropolitan Waterworks Authority

. Dam Break Analysis and Emergency Action Plan of Bang Phra

Dam
Client: Royal Irrigation Department

. Instrumentation for Lamsapung Dam (Main Dam) Phase 2

Client: Royal Irrigation Department

. Technical In-House Consultant for Bureau of Location and

Design, Department of Highways
Client: Department of Highways

. Survey and Design of 4-Lane Highway No.3267, Ang Thong -

Bangkhamod Subdistrict Section
Client: Department of Highways

. Survey and Design of 4-Lane Highway No.117, Uttaradit -

Phu Du section, Pa Khanun - Sak Yai intersection
Client: Department of Highways

. Consulting Service on the Improvement and Optimization of

the Centralized Air Conditioning System (Chiller) for the Office
and SCADA Buildings of Provincial Electricity Authority in 12
Areas

Client: Provincial Electricity Authority
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TEAMG joins forces with CECI to promote the circular economy for achieving eco-friendly construction industry
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Mr. Sompat Suwapit (first row, second from left), Executive Director and Chief Investment Officer of TEAM Consulting Engineering
and Management Public Company Limited (TEAMG) signed a cooperation agreement with the Circular Economy in the Construction
Industry (CECI) at the CECI: Action for Sustainable Future event held on the third floor of Central World. The agreement aims to drive
Thailand’s construction sector through the circular economy towards an environmentally-friendly industry. In this effort, construction
innovations will be developed to minimize environmental impact, enable cost-efficient use of resources, enhance operational efficiency,
and reduce waste and construction duration for better quality of life and sustainable future.
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Contract signing for employment of consultants to develop an emergency action plan for Bang Phra Dam
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Dr. Taweesak Thanadechopol, Deputy Director-General for Maintenance at the Royal Irrigation Department, signed a consultant
employment contract with TEAM Consulting Engineering and Management Public Company Limited (represented by Mr. Meererk
Passara, Managing Director of Water Resources Business) and Geotechnical and Foundation Engineering Company Limited
(represented by Dr. Teerawut Juirnarongrit, Managing Director) for development of an emergency action plan for Bang Phra Dam in
Chon Buri Province.
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TEAM Consulting Engineering and Management Public Company Limited (TEAMG) held the annual general meeting of shareholders
for 2022 via ZOOM meetings, in compliance with the COVID-19 prevention measure, at the conference room on the second floor of TEAM
Building. Attended by Mr. Sanit Rangnoi (behind, second from right), Chairman of the Board; Dr. Prasert Patramai (behind, second from left),
Honorary Chairman; Dr. Aphichat Sramoon (behind, in the middle), Chief Executive Officer; and members of the Board, the meeting passed the
resolution in each agenda and approved the payment of dividends for 2021 at 0.15 baht per share, totaling 102 million baht, on 25 May 2022.
In 2022, TEAMG will continue bidding for public and private projects both in Thailand and abroad. Currently, the company is being engaged
in 380 projects with a backlog of approximately four billion baht, suggesting a continued growth trajectory in 2022.
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Contract signing for employment of construction supervision consultants for Mahasawat Water Treatment
Plant under contract SV-901
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Mr. Dollachet Klahan, Director of Project Management Department, Metropolitan Waterworks Authority (MWA) inked a consultant
employment contract with TEAM Consulting Engineering and Management Public Company Limited (represented by Mr. Meererk
Passara, Managing Director of Water Resources Business), Index International Group Public Company Limited (represented by
Mr. Rathawit Na Lamphun), and Progress Technology Consultants Company Limited (represented by Mr. Torlarp Chaiwat) at the
MWA head office. The contract requires the consultant consortium to supervise the construction under the SV-901 contract for
increasing daily production capacity of Mahasawat Water Treatment Plant to 800,000 cu.m.



By integrating its expertise and experience with Advanced
Technologies, TEAM GROUP delivers services in five sectors.
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The Four Engines of TEAM GROUP

We provide the integrated consulting services from project
formulation to implementation and maintenance in the areas of
transportation and logistics, water engineering, environment,
building and infrastructure, energy, management and training,
area development, and advanced technologies.

INTERNATIONAL MARKET

We intend to enhance quality and efficiency of our services
for developing projects in Lao PDR, Cambodia, Myanmar, and
Vietnam, as well as in other ASEAN countries and Timor-Leste.

Moving Forward with Strong Synergy

Vision: A Regional Solution Provider and Innovative Business Developer

TRANSPORTATION AND LOGISTICS

From master planning to construction supervision,
TEAM GROUP’s services entail the projects on
mass transit system, rail and road systems, freight
transport, water transport, aviation, as well as
traffic engineering and logistics.

WATER RESOURCES

We deliver services in all dimensions of water
resource development covering basin-wide water
resource management and development, irrigation
and water supply, drainage and flood prevention,
hydro power plant, and coastal engineering.

ENVIRONMENTAL MANAGEMENT

We offer one-stop solutions in environmental
management from strategic environmental
assessment, initial environmental impact study and
analysis, environmental impact assessment, social
and health impact assessment, environmental
management planning, resettlement action planning,
and social development planning.

BUILDING AND INFRASTRUCTURE

Not only data survey and database development,
and strategic planning, our integrated knowledge,
experience, and technologies also enable us to
deliver services in project study, analysis, design,
management, and construction supervision for
urban & industrial development as well as various
types of building and infrastructure projects.

ENERGY

Our services include power system development, oil
& gas industry development, traditional (fossil-fuel)
and renewable energy technology, energy
conservation, and clean energy.

PRIVATE SECTOR

We are entrusted by private enterprises of various scales in
integrated consulting services including transportation and logistics,
water engineering, environmental management, environmental
engineering, management and training, and communications and
public participation, covering project formulation and development,
construction supervision, and project management to ensure efficient
project implementation.

RELATED BUSINESSES

We are prompt to deliver one-stop services in the related
businesses including education and training, 3D design (BIM],
drone-based aerial photography and mapping, energy-related
businesses, and instrumentation.

Embracing the values of SERVICE, QUALITY, and TEAMWORK, our affiliates are eager to integrate their multidisciplinary expertise to deliver
quality services in response to the diverse needs of the clients and ensure their optimum benefits.

Regional Network

Firmly established as the largest integrated consulting group in Thailand, TEAM GROUP is now expanding into the

regional markets, both in ASEAN and other Asian nations.

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230, THAILAND
Tel: +66 2509 9000 Fax: +66 2509 9090 www.teamgroup.co.th www.facebook.com/TEAMGroupConsulting




