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Disclaimer

The information contained in this presentation is of a general nature only. It is not meant to be
comprehensive and does not constitute the rendering of legal, tax or other professional advice or
service by PricewaterhouseCoopers Taiwan ("PwC"). PwC has no obligation to update the
information as law and practices change. The application and impact of laws can vary widely based
on the specific facts involved. Before taking any action, please ensure that you obtain advice specific

to your circumstances from your usual PwC client service team or your other advisers.

The materials contained in this presentation were assembled on 2023.09.04 and were based on the

law enforceable and information available at that time.
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Joseph Chou

Education

Specialty

* University of Missouri-Columbia, Master
of Science in Accounting

+ Tunghai University, Bachelor of Science
in Physics

Experience

Chairman and CEO

PwC Taiwan

22 (02) 2729 6666 Ext. 26693

@ joseph.chou@pwc.com
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* Chairman & CEO of PwC Taiwan since
2017

Past:
¢ COO of Assurance, PwC Taiwan

» CPA, Capital Markets and Accounting
Advisory Services, PwC Taiwan

* CPA, Financial Services, PwC Taiwan

» Partner, Global Capital Market Group,
PwC New York Office

» Assurance Manager, PwC San Jose
Office

» PwC Globally Authorized Accountant for
Review of Financial Statements in
Accordance with GAAP

* Member of Global IFRS Group of PwC
» Speaker of GAAP & IFRS in Asia, PwC

Corporate capital raising, IPO and market
listing services

Financial statement audit and certification
Corporate M&A and spin-off consulting
IFRS or US GAAP consulting
Sarbanes—Oxley Act consulting

Major Client & Industry Served

+ Semiconductor Industry :
TSMC (Sox 404 implementation) /
UMC / Parade Technologies /
Micron Technology / ChipMOS /
Corning Incorporated / Foxconn /
Delta Electronics / Omnivision /
Applied Materials / SPIL /
Unimicron Technology

* Financial Industry :
HSBC / DBS /
Taiwan Stock Exchange /
Mega Financial Holdings /
Yuanta Financial Holdings /
First Financial Holdings /
IBF Financial Holdings /
Nan Shan Life Insurance Company
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Climate Natural Capital Pollution & Product Stakeholder NYeldF] Corporate Corporate
Change P \WENG Liability Opposition | Opportunities Governance Behavior
Toxic Product . .
C'flrb_o n Water Stress Emissions Clean Tech Lol Safety & Controv<_er5|al Ac_cess to Board Busn_1ess
Emissions Management . Sourcing Finance Ethics
& Waste Quality
ARl Biodiversity & Packa_gmg Green Health & Cc_>nsun_1er Community Access to Tax
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Vulnerability Standards
Chemical Source: MSCI ESG Ratings Key Issue Framework
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The Global Risks
Report 2023
18th Edition
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https://www.msci.com/our-solutions/esg-investing/esg-ratings/esg-ratings-key-issue-framework
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https://www.youtube.com/watch?v=DStFxPkt9Gs
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S&P Global

Corporate Sustainability
Assessment
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Dow Jones
Sustainability Indices

Powered by the S&P Global CSA
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87% 75%

think corporate reporting
contains at least some
greenwashing

54%

50%

" Not at all Ml To a limited extent Il To a moderate extent llTo a large extent
M To a very large extent [l Don’t know
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~ lwaTer risk screening A AR
Identify risk level of sites based on: . ..
. water stress score — World Resources Institute ‘
- Gross national income per capita — World Bank
'ALL SITES SCREENED
- Company site water use per year - P&G 0% of Sites in |ower Fik ateas
- Access to water - WHO/UNICEF s 21 i X
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ZAILORED SITE QUESTIONNAIRE THAT HELP REDUCE
Prioritize sites based on outcome of responses: . . WATER USE
) - Site water questionnaire ff:,omw SITES F_R_?-M'l
i : iori ' Three tier risk assessment process to determine s =
Map Shigwing " S ybrionty bag : TR SENEETR
experiencing chronic water stress the facilities exposed to high water risk Uy .. CONSUMERS TO vy 424 ML T
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USA MEXICO SPAIN INDIA CHINA W
y designated Tier 3 sites

1. Lower American 5.Moctezuma ra 1. Sabarmati 16.Xuanhui He ¢
2.Calleguas 6.Laja 12.Sutlej 17.Hai He Delta
3. Lower Bear-Malad 7.Lerma-Salamanca liano 13.Yamunal 18.Tuo Jiang
4.Lower Salt 14.Jamni
eli 15.Musi-Aler
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managlng Ve Re-Invent Our Water Future
replenishing ¢
systems
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Restoring 25 acres of Iand back to native

habiatalong the Sacralirnige T ie" Reference : P&G Strategy Toward a Water Positive Future
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Why We Focus on Sustainability
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Together, Stronger ! We Can Make the World Better !

© 2023 PwC. All rights reserved. Not for further distribution without the permission of PwC. “PwC” refers to the network of member firms of PricewaterhouseCoopers
International Limited (PwCIL), or, as the context requires, individual member firms of the PwC network. Each member firm is a separate legal entity and does not act as
agent of PwWCIL or any other member firm. PwCIL does not provide any services to clients. PWCIL is not responsible or liable for the acts or omissions of any of its

member firms nor can it control the exercise of their professional judgment or bind them in any way. No member firm is responsible or liable for the acts or omissions of
any other member firm nor can it control the exercise of another member firm’s professional judgment or bind another member firm or PwCIL in any way.




Micron Visions and Practices on
Water Management

Bart Y.C.Chiang, Director, Taiwan Micron EHS & Sustainability
October 2023

© 2023 Micron Technology, Inc. All rights reserved. Information, products, and/or specifications are
subject to change without notice. Micron, the Micron-logo, and all other Micron trademarks are the
property of Micron Technology, Inc. All other trademarks are the property of their respective owners.
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Bart Y.C. Chiang

Director, Taiwan Micron EHS &
Sustainability

27 years of exploringand
learning in Semiconductor

2022 —

2017- 2022
2001- 2007

2007- 2017

1996 — 2001

Micron Taiwan
Director, Taiwan Micron EHS &
Sustainability

SMIC China
Director, Corporate ESH, Risk
Management & Sustainability

Silterra Malaysia
Division Head, FAC & EHS
Senior Technical Manager, More than
MOORE PM

TSMC

Senior Engineer, Diff & Wet EE; Gas &
Chemical Supply
Senior Engineer, ISEP

Aicron



Outline

m  Micronis?
m  Micron Sustainability Visions
m  Micron Water Management Strategies

m  Micron Taiwan Water Management Practices and
Achievements v
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Start
Your day with

Aicron



Micron is everywhere

Becomes
Intelligence

Goes To Work

Acron



Micron Global Footprint & Taiwan’s Manufacturing Facilities

Micron’s Global
Footprint

Taoyuan
- FAB11

Hiroshima

“ Taichung

=+ FAB16 A1/A2
- FAB16 A3 -

Micron Confidential



Micron Confidential

Our Vision
Transforming how the world uses
information to enrich life for all




Net Zero Roadmap

Direct Emission Indirect Emission

100% Abatement Installed Process/tool Optimization
Low GWP (Global warming Facilities
Potential) Heat Transfer System Enhancement
Fluid Renewable

Energy Purchase

g Scope+2 N Scope3 BN

Facility Employee

uoissiwg

P Supply Chain
\_ rocess AN pPply Y,

Micron Confidential
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Community + Zero landfil

» Circular economy
on waste chemical

&
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What Net Zero means for us
Micron environmental sustainability 4 Pillars

HETE Our Public Goals Our Aspirations

Fb N,
> Emlssmns -.-
JhditechEmissione

Aspirations

K
‘Wasféfﬂanagemérﬂ‘

Environmental Sustainability Goals &

AAicron

Micron Confidential
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Micron Water Management Strategies

Every drop of water is reused :
Sry drop o ) Water Conservation = .
3 times in Micron Taiwan (Water Withdrawal + Water Reuse, Recycle)*

(Community Restoration) + (Water Reuse, Recycle)

= 73% incvao

Restoration Reuse/Recycle (RR)

azg
Maintain
essential
aquatic
ecosystems

community scron Boun
WeroR =bindar,

Water

Protects fresh Withdrawal
drinking water (Incoming)
resources

— Green Infrastructure

—* Process Optimization

If?educe (_aroltsion — FaC|I|ty U pg I’ade
rom agriculture

irrigation

amme —

Worldwide o
ternal Engage™®

.. ..
‘ .. ..

Preserves
fresh water
resources
to sustain
wildlife

Internal Efforts

AAicron



New Fab Green Design
- LEED. WELL. EEHW standard

16,300,000 m3

Water Saving

6,500 75%
Olympic-sized Water Reuse and
Pools Recycle

AAicron
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Internal Water Reuse and Recycle

Process Optimization-Water Rinse Optimization

> 10,000 m3/year water to be saved

30l/min
- Flow Time Sub- Flow Time
30l/min Total (I/mi (sec.)
Before 301/min

30l/min

Slow Leak 345 172.5 60/30 65
60l/min
—————————————————————— 610 305 60/30 295

Post 30/60 30/60 75 30 5

Slow Leak

60l/min

After 301/min

60l/min

Total Water Saving: 187.5l/batch

30l/min

30l/min

AAicron
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Internal Water Reuse and Recycle

Process Optimization-Fluoride Wastewater Drain switch

> 7,000 m3/year water to be reused

After

Before

Iolution

Initial

:_1_
Rt

AAicron

Solution
ﬂ
Initial
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Internal Water Reuse and Recycle

Process Optimization-High/Low HDIW valve Switching
> 10,000 m3/year hot DI water to be saved

Before After

Process
Tool

Process
Tool

LF

HF (High Flow): 961/m @ Process
LF (Low Flow): 10l/m @ Idle

Hot DI
Water
Generator

Hot DI
Water

Generator A(Qlcron“’
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Internal Water Reuse and Recycle
Facility Upgrade- Local Scrubber Reclaim RO Reject Water Reclaim

> 456,000 m3/year water to be saved
Before

Local Drain
Scrubber

After

Local Dra i 1] x
Scrubber
Reject Water

RO Reject from other

1, 100CMD systems
Supply

LSR RO Reject
Reclaim System

1,250CMD

AAicron
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External Water Restoration

Government

AAicron
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External Water Restoration

Nankan & Dongmen River (E83%Z - &R F9Z) water treatment

Mid-str'earp;i}1 of ¢
Nankari River Upstream of
1 Nankan RivepJ

| NH3-N degrading
: NH3-N Degradation : ilii
\ Faclities a
b Item Before After  DRE (%) Nankan River
SS (mg/L) 58 11.6 80

BOD (mg/L) 42 8.4 80
NH3-N (mg/L) 18 3.6 80

=

Water Quantity Avg. @ 10,000 (CMD) A l i
(CMD) . 1
'=:\' v j 2 1 N | Item Before  After  DRE (%)

SS (mglL) 6 70

R NH3-N degrading | @~ /J | BOD (mglL) % 75 10
Facilities at g | ‘
: | NH3N (mglL) 20 2 90
=¥ Dongmen River 3 ;

4 | Water Quantity Avg. @ 18,000 (CMD) |
Dongmen : p— | (cwp) -

€ Micron donated $5M for setting up the NH3-N degradation systems for treating
water pollutant in Nankan River and Dongmen River (FEi%Z - RFFZ).

AAicron



External Water Restoration

Shihmen Reservoir (£ F37K/E) Desluge Project

7K
=1 Fop] —HH
\%H G2

€ Micron donates $9.7M to subsidize local authority to remove the sludge to improve
reservoir’s lifetime and capacity.

19
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What‘s Next?

Investing in the future

Micron Other
« US$3.7B sustainability-linked

credit facilities I D MS
« US$1B Green Bond +

« Focused venture funding

Energy
Providers &
Govt.

AAicron

Micron Confidential



Our Strategy

A
Most Equipment Suppliers
Preferred Materials Suppliers
Option Academia & Ventures
Materials Suppliers
Energy Providers &
Gouvt.
Materials Suppliers
Academia & Ventures
Least
Preferred
v Option

Micron Confidential
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Equipment Suppliers
New process modules
Efficient platform designs

x

e Materials Suppliers
x Near-zero global warming

potential chemistries
Energy Providers & Govt.
Clean energy integration into fab
equipment & facilities

Academia & Ventures
]‘ Novel materials & chemistries
g

with zero global warming
potential

AAicron



& Respon3|bly
Joint efforts for a sustainable future with all the stakeholders

Aicron







TR 5

TUNGHAI UNIVERSITY

Water and the Sustainable Development
Goals

Aleksandra (Alex) Drizo

Professor of Sustainability Science and Management
Tunghai University International College



Outline

© Introduction

© Water Related Risks and Challenges

© Drizo’s contributions to solving eutrophication

O Conclusions



©® Introduction

EDUCATION

o Wateris in the center of all 17 SDGs R .

o ‘Access to safe water, sanitation and
hygiene is the most basic human need
for health and well-being™”.

EQUALITY

o “The importance of water is truly cross-
cutting and is crucial to the success of not
" " " - g Source: van Leeuwen K et al. (2019). Water. 2019;
only "Planet” but also "People”, "Prosperity”, 11(6):1180. https:/idoi.org/10.3390/w 11061180
"Peace" and "Partnership” Goals.

'United Nations (2023). Goal 6: Ensure access to water and sanitation for all. url: https://www.un.org/sustainabledevelopment/water-and-

sanitation; 2https://documents-dds-ny.un.org/doc/UNDOC/GEN/N15/291/89/PDF/N1529189.pdf?OpenElement


https://www.un.org/sustainabledevelopment/water-and-sanitation
https://www.un.org/sustainabledevelopment/water-and-sanitation

O Introduction

PEOPLE e are determined to end poverty and hunger

NO GOOD HEALTH

QUALITY
POVERTY

EDUCATION

AND WELL-BEING

ek i '

PLANET

“We are determined to protect the plang
managing its natural resources gp
generations.”

CLEAN WATER

1 RESPONSIBLE
AND SANITATION

CONSUMPTION
ANDPRODUCTION

QO

GENDER
EQUALITY

“We are determined to ensure that all human beings can enjoy prosperous and fulfilling lives and that
economic, social and technological progress occurs in harmony with nature.”

DECENT WORK AND
ECONOMIC GROWTH

INDUSTRY, INNOVATION SUSTAINABLE CITIE

AND COMMUNITIES

Nk

1 REDUCED 1
INEQUALITIES

om degradation, including through sustainable consumption and production, sustainably

1 CLIMATE
ACTION

3

SEACE

“We are determined to foster peaceful. just and inclusive societies
which are free from fear and violence.

16 PEACE, JUSTICE
AND STRONG
INSTITUTIONS

¥

#taking urgent action on climate change, so that it can support the needs of the present and future

14 IlZIEFI.EOW WATER

o

15 oiiwo

~
~
""
1
—
—

PARTNERSHIP

“We are determined to mobilize the means required to implement this Aqenda

through a revitalized Global Partnership for Sustainable Development, based on
a sirit of strenathened global solidarity.

1 PARTNERSHIPS
FORTHE GOALS

https://stats.unctad.org/Dgff2016/index.html



© Clean Water CLEANWATER

AND SANITATION
Search over 200 countries... Ed Save as Image
O The MDGS Set OUt to reduce by half the From: 2015 To: 2022 Zoom: S5Y 10Y  20Y | Al

proportion of people without sustainable
access to safe drinking water and basic
sanitation by 2015 was achieved'.

~ ~ ~
~ o N

% of Population
=

o Access to Safe Drinking Water Increased
by 2.6 Billion People Globally (1990-2015)'. *

0.9

=
F
o

o However, one in three people living in least
developed countries (LDCs) remained :

without access to clean, safe water. . . . . - I

2015 2016 2017 2018 2019 2020

A

https://lwww.macrotrends.net/countries/WLD/world/clean-water-access-statistics
o Between 2015 and 2022, the proportion of the world’s population with access to safely managed

drinking water increased from 69 per cent to 73 per cent?.

'Development and Globalization 2016 Facts and Figures. Goal 6: Clean water and sanitation. url:https:/stats.unctad.org/Dgff2016/planet/goal6/index.html;
2https://unstats.un.org/sdgs/report/2023/Goal-06/#:~:text=Between%202015%20and%202022%2C%20the,67%20t0%2075%20per%20cent
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drinking water.
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Point of collection (%)
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Europe Latin America Northern Central Sub-Saharan Least Landlocked World
and Northern and the Africa and and Southern Africa developed developing
America Caribbean Western Asia Asia countries countries

Proportion of population using improved drinking water sources free from
contamination by region in 2020 (%)".

'Source: The State of the World’s Drinking Water. WHO, World Bank Group, UNICEF. url: https://www.unicef.org/reports/state
worlds-drinking-water; 2https://www.un.org/sustainabledevelopment/water-and-sanitation

)

100 4 In 2022, 2.2 billion people still lacked access to safely managed

“Billions of
people will lack
access to basic
services in 2030
unless progress
quadruples’

Author(s)
'WHO, World Bank Group, UNICEF

Publication date
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English, French


https://www.unicef.org/reports/state-worlds-drinking-water
https://www.unicef.org/reports/state-worlds-drinking-water

tfat CLEAN WATER
© Sanitation ANDSANITATION E

o There have been many improvements with regard to the availability of improved
sanitation facilities around the world". 2000

1500

o Between 1990 and 2015 about 2.1 billion
people worldwide have gained access to 1000

improved sanitation’.
500

o In 2022, 3.5 billion lacked safely
managed sanitation services, of which " i 2000 2008 2018 2020
approximately 1.9 billion had basic projeces

m Urban regions = Rural regions

services.? World urban and rural population without improved
sanitation facilities for selected years(Millions). Sources:
WHO/UNICEF Joint Monitoring Programme (improved sanitation
facilities) and UNCTADstat (Population)

'United Nations (2023). Goal 6: Ensure access to water and sanitation for all. url: https://www.un.org/sustainabledevelopment/water-and-
sanitation; 2The Sustainable Development Goals Report 2023: Special Edition. url: https://unstats.un.org/sdgs/report/2023



https://www.un.org/sustainabledevelopment/water-and-sanitation
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PRRT CLEAN WATER
Q Sanitation AND SANITATION
Share of the population with access to safely managed sanitation, 2020

Safely managed sanitation means improved facilities which are not shared with other households and where excreta
are safely disposed on-site or transported and treated off-site.

No data 0% 20% 40% 60% 80% 100%
zzzza | [ ]

Source: WHO/UNICEF Joint Monitoring Programme (JMP) for Water Supply and Sanitation CCBY



© Water Related Risks and Challenges e

AND SANITATION

“Ensure access to clean water and sanitation for all”

o 26% (2.1 billion) of the world’s population does not

have access to safe drinking water and 46% (3.7 — o \earer
billion) lacks access to basic sanitation. R n—

The nitediNats World aié?l)elopmént eport 2023

Partnerships and

o The U.N. World Water Development Report 2023 cooperation for water

highlighted the huge gap that needs to be filled to
meet UN clean water and sanitation SDG by 2030.

e

o Estimated cost is between $600 billion and $1 https://www.unwater.org/publications/un-
trillion a year. world-water-development-report-2023



© Water Related Risks and Challenges . water Management

o Physical Water Scarcity

o Water Pollution




© Water Related Risks and Challenges

Why Cape Townls Running Out of Europe,s Worst ever drought summer 2022. s
Water, and Who's Next

The South African city plans to shut off the taps to 4 million people. But it's just one of
many cities around the world facing a future with too little water.

E Carbon Brief
http:

w.carbonbrief.org » climate-had-no-signific

Climate change had no 'significant' impact on northern ...
May 31, 2023 — Researchers focused on rainfall over the 21-day period in May 2023
in Emilia-Romagna and the maximum 21-day accumulated rainfall in April to

FloodList

https:/floodlist.com > europe » italy-flash-floods-cala
Italy — Deadly Flash Floods in Calabria
Apr 4, 2023 — Stormy weather caused flash floods, landslides and wind damage in
Calabria on 03 April. The worst affected areas were the provinces of Cosenza

Reuters
https:// uters.cor 1d » europe » italian-farme.

Italian farmer battles frost, floods, heat and hail in epic year
Jul 2 — His troubles in 2023 started with a rare frost in April that halved

production. The following month, rains and floods swept the region, killing uro peS-WO rSt-eve r-d rou ght- | n- p | Ctu reS?S =09




© Water Related Risks and Challenges

Taiwan Drought spring 2021 Water Shortage Threatens Taiwan’s Tech
Industry Development

BY ANGELICA OUNG ON 2021-05-20

Goo gle water shortage in taiwan
https:/ftopics.amcham.com.tw » 2021/05 » water-shorta...

Water Shortage Threatens Taiwan's Tech Industry Development

May 20, 2021 — After a year with no typhoons, Taiwan is currently experiencing its worst
drought in more than half a century.

https://focustaiwan.tw » Society

Water supply to be cut 2 days per week in parts of central ...

Mar 24, 2021 — In recent weeks, Taiwan has been dealing with a historic water shortage,
mainly concentrated in the middle third of the country, ...

https://www.bbc.com » news » world-asia-56798308

Why the world should pay attention to Taiwan's drought - BBC

Apr 20, 2021 — That has plunged Taiwan into its worst drought in 56 years. Many of its
reservoirs are at less than 20% capacity, with water levels at some ...

https://web.cw.com.tw > drought-2021-en
LIVE | Taiwan's Water Crisis 2021 | CommonWealth Magazine




© Water Related Risks and Challenges

Home / Taiwan News "
Mon, Jul 10, 2023 page3 TA_I PEI Tl A/\ES

Climate change affecting water quality

EUTROPHICATION: Climate change and development activities are helping to increase the
nutrient levels present in the water reservoirs of Taiwan, the EPA said

By Chen Chia-yi / Staff reporter u H

The impact of climate change has deteriorated water quality at reservoirs. An Environmental Protection
Agency (EPA) environmental water quality monitoring report for last year showed, 40 percent of the nation’s
major reservoirs are having eutrophication problems.

An academic said it is difficult to address the climate change problem quickly, but the government can
improve the management of the upstream catchment areas, while an environmental protection group has
urged the EPA and the Water Resources Agency (WRA) to set up management rules for catchment areas.

EPA Department of Water Quality Protection Director Yen Hsu-ming (E8/EE8) yesterday said eutrophication
occurs when nutrients, mainly nitrogen and phosphorus, are overabundant in a water body leading to an
excessive algal growth, an exhaustion of dissolved oxygen levels, and the death of fishes and other aquatic
creatures.



© Eutrophication

the over enrichment of receiving waters with mineral nutrients resulting in excessive production
of autotrophs, in particular algae, cyanobacteria and aquatic macrophytes...
G
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© Drizo’s contributions to solving eutrophication

PhD studies, University of Edinburgh (1993 - 1998) Fe**+PO, ---> FePO,

_ A3*+ PO, ---> AIPO,
P Removal from domestic 3Ca2*+ 2P0, -> Ca,(PO,),
wastewater via Constructed

Industrial by-products and Natural
Materials

1) Fe, Al or Ca oxides
2) P adsorption/retention capacity

Wetlands Technology

3) Physical and chemical properties
(specific surface area, hydraulic

conductivity, particle size distribution,
Laid down the foundation for materials selection for pH)

use in passive P filtration systems.

4) Cheap and locally available
Drizo et al, 1997: Drizo et al, 1999: Drizo et al, 2000.



© Drizo’s contributions to solving eutrophication

Ecole Polytechnique Montreal, QC, Canada University of Vermont, USA (2004-2012)
(1999-2002)

Over 80 different Materials tested by Drizo et al (1993-to date): I T g
/ \ I el o
e ent
Scotland, UK (1993-1998 ) Canada (1999-2002)
6 materials 1) Various limest terials (31)
various limestone materials
2) Sand and gravel (5)
2) Fly ash 3) Recyclable beton (1)
3) Zeolite 4) Serpentine (6)
4)LECA 5) Concrete pins (4)
5) Burnt Ol Shale 6) Sludge from treatment plant (1)
6) Bauxite 7) Activated alumina (1)

8) Industrially modified sulphur based material (1)
9) Asbestos fibres (3)

Wetland cdl 3 “ etland Cell 1 2) Medium saleli AF -

3) Small scale EAF-SF ;;;.. :
Vermont, US (2004-2012)

21 materials g
1) Limestone products (Graymont Inc.) (7)
2) Various steel slag materials (14)

[ DisposatTank |

Drizo et al, 2002; Drizo et al, 2006; Weber et al., 2007; Drizo et al, 2008; Bird and Drizo, 2009; Bird and Drizo, 2009; Lee et al, 2010:
Drizo, 2012



© Drizo’s contributions to solving eutrophication  PhosphoReduc—

Onsite Residential Systems Small Community Systems Uran Stormwater

Pa

S | ciand Zam== Ohio, USA
North Carolina, USA m o Turkey ol Brozi : —
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© Drizo’s contributions to solving eutrophication ~ hosphoicd —

Small Community Wastewater Treatment Systems Applications, Taiwan 2009-2011

National Pingtung University of Science and Technology, NPUST

. . [ o \He { A CELL1
# i :_:35 2 = Operation Mode | Number of Removal Efficiency (%)
. = b pore po,> b1p °TSS
volumes
RUN1:63d 11.1 99.1 98.9 96.5
at2m?/d
| 09/08-11/10/2010
RUN 2:69d 49.7 99.4 98.7 97.2
at8m?/d
m 12/10-19/12/2010
1 RUN3:55d 88.4 99.4 97.6 96.1
at 16 m*/d
20/12-11/03/2011
RUN4:36d 37.9 99.0 97.2 94.9
at12 m*/d
a2ios asloniaoad
Total: 223 days 187.1 Average Removal Efficiency (%)
99.2 98.1 96.2

https://lwww.youtube.com/channel/lUCnGqckEgt3TgpG8QYxIFdng
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© Drizo’s contributions to solving eutrophication ~ hosphoicd —

Community Sewage and runoff treatment at Tubarao Lagoons, Vitoria, Brazil, 2012-2014

April 2013

G y L
B | e ey,
- - LASes 2 -

https://www.youtube.com/channel/UCnGqckEgt3TgpG8QYxIFdng




© Drizo’s contributions to solving eutrophication
Add on value, in line with circular economy

Heavily polluted water resource

X ¥
L
4 N

WASTEWATER =
THE UNTAPPED RESOURCE

/ 7 7 : \.‘:j‘ |

GOOD HEALTH
AND WELL-BEING

14 %w WATER

B CLEANWATER
AND SANITATION

17 PARTNERSHIPS
FORTHE GOALS

Red Clover Red fescue
Trifolium pratense L. Festuca rubra L.

Sustainable
g fertilizer and
AR ol
4 amendment
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CONSUMPTIO AND SANITATION E
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From waste material to beneficial water filtration meadia




© Drizo’s contributions to solving eutrophication

WILEY « Online Library

Phosphorus Pollution Control -
Policies and Strategies

Author(s): Aleksandra Drizo
First published: 15 October 2019

Print ISBN: 9781118825426 | Online ISBN: 9781118825518
| DOI: 10.1002/9781118825518

© 2020 John Wiley & Sons Ltd.

Drizo, A., Johnston, C., Gudmundsson, J. (2022). An Inventory of Good
Management Practices for Nutrient Reduction, Recycling and Recovery from
Agricultural Runoff in Europe’s Northern Periphery and Arctic Region. Water 2022,
14 (13), 2132. doi: 10.3390/w14132132.

Drizo, A. and Shaikh, M.O. (2023). An Assessment of Approaches and Techniques for
Estimating Water Pollution Releases from Aquaculture Production Facilities. Marine

Pollution Bulletin. In press.

WILEY Blackwell



O Conclusions and Remarks

o Water plays a pivotal role in human well-being and in achieving a wider sense of security,
sustainability and economic development.

o While there has been progress in achieving clean water and sanitation set out in SDG6,
currently 26% of world population lacks access to clean water and 46% access to safe
sanitation. Moreover, geographical distribution is uneven.

o Estimated cost of meeting the SDG6 goals is between $600 billion and $1 trillion a year.

o Low-cost, sustainable, simple technologies and nature-based solutions for wastewater
treatment and water quality protection have been developed.

o However, requlatory framework is fragmented and developed only for municipal wastewater
treatment plants in urban areas.

o The cost of novel technology certification and validation is an unsurmountable obstacle for
researchers and small businesses.



O Conclusions and Remarks

o Partnerships and cooperation are the key.

o Regulatory framework ought to be revised
and extended to adequately address all
pollution sources and enable/promote

implementation of water clean up projects.

o Better coordination and cooperation
mechanisms are necessary to generate
additional funding streams for water

related investments into relevant projects.

mATER

The United Nations World Water Development Report 2023

Partnerships and
cooperation for water
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SDG ladder for sanitation services

SERVICE LEVEL DEFINITION

Use of improved facilities that are not shared with other households and where excreta are
SAFELY MANAGED safely disposed of in situ or removed and treated off-site

BASIC Use of improved facilities that are not shared with other households
LIMITED Use of improved facilities that are shared with other households
UNIMPROVED Use of pit latrines without a slab or platform, hanging latrines or bucket latrines

Disposal of human faeces in fields, forests, bushes, open bodies of water, beaches or other
open places, or with solid waste

OPEN DEFECATION

Note: Improved facilities include: flush/pour flush toilets connected to piped sewer systems, septic tanks or pit latrines; pit
latrines with slabs (including ventilated pit latrines); and composting toilets.

https://data.unicef.org/topic/water-and-
sanitation/sanitation/#:~:text=Since%202000%2C%202.5%20billion%20people,1.9%20billion%20had%20basic%20services.



