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Foreword

Relentlessly, Delta Group’s Sustainable Development
study and performance improvement on natural resource
management tracking. In this booklet, Sustainable

Development Office has utilized reliable science-based

~ tools to realize water risk in the area where Delta’s major

operation sites

Readers will learn the size of nearby water sources,
national or international protection status, biodiversity
values (such as species diversity and endemism, and
public highlighted number of protected species), and
value of the water source to your local communities and
indigenous people. Finally, this resource of consolidated
data should help to raise awareness of water and natural

resources conservation specific to each area.

Sustainable Development Office
Delta Electronics (Thailand) PCL.
det.sd@deltaww.com

+662 709 2800 ext. 6397

February 2021




Scope: Delta Electronics (Thailand) Public Company Limited

and its subsidiaries in India and Slovakia

Boundary: 100% of Delta Thailand’s major manufacturing sites

Cycle: 1 Jan — 31 December
Publication:  Annually in February
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Delta Thailand’s Water Risk Assessment

Delta Electronics (Thailand) Public Company and its subsidiaries (India and Slovakia) apply India

F Water Risk Filter 2021 Water Tool developed by the World Business Council for Sustainable Development (WBCSD) to

Overall basin risk vs. Overall operational risk assess Water Stress of India’s sites and WWF Water Risk Filter and WRI Aqueduct , which
recommended by WBCSD. Although Delta’s water consumption is used for domestic and sanitary
Delta Electronics (Thailand) PCL (DET1) . - .l
P —— purpose only and has less impacts, Delta uses those water tools to analyze and assess its activities.
Basin risk: 4.24 . . . :
Using the location of the factories and the volumes of water used from each source by factories to
Delta Electronics (Thailand) PCL (DETS)
o Operationa risk: 1.44 understand the potential relates links between local basin risks and operation risks and other factors
Delta Electronics (Thailand) PCL (DET3) Basin fisk: 4.2 . . . . Lo .
SRR — 1 for planning its water management ensuring its activites not to impact to stakeholders or
Basin risk: 3.49 (CJmmmmmn  Delta Electronics (Slovakia) s.r.o. communities.

Delta Electronics (Thailand) PCL (DETS)% Operational risk: 1.69

= o Basin risk: 3.24
: Operational risk: 1.4
Basin risk: 2.98

e The operational risk assessment

Ba rok 324

Delta Electronics India Pyt. Ltd is based on the same aggregation principles and risk scoring levels into risk categories, risk category
(IND2)

Operational risk: 1.59 and risk type have weightings which are industry-specific. The Water Risk Filter 5.0 contains default
Basin risk: 3.24

industry-specific weightings for a total of 25 industry categories. In other words, the operational risk

score varies according to the same 1-to-5 classification organized as follows:

1) No or very limited risk
2) Limited risk

Number of sites by operational risk levels Number of sites by basin risk levels 3) Some risk

. R | 4) High risk
. -- 5) Very high risk

2 The results of the operational risk indicators are aggregated into risk categories which inform the

fepsetenal i ! fepsetonalfizk _

Physical risk type is comprised of risk categories: 1. Water Scarcity, 2. Flooding, 3. Water Quality, 4. Ecosystem Services
Status

Regulatory risk type is comprised of risk categories: 5. Enabling Environment, 6. Institutions & Governance, 7. Th e baSi n riSk assessm ent in d icato IS are assigned to one of three risk
Management Instruments, 8. Infrastructure & Finance

Reputational risk type is comprised of risk categories: 9. Cultural Importance, 10. Biodiversity Importance, 11. Media
Scrutiny, 12. Conflict

overall risk scores for the 3 risk types: Physical, Regulatory and Reputational. The final overall

operational risk score is aggregated based on the 3 risk type scores.

types, and in turn, one of 12 risk categories and Each basin risk indicator, risk category and
risk type have weightings which are industry-specific. The Water Risk Filter 5.0 contains
default industry-specific weightings for a total of 25 industry categories (see Appendix 1 for

detailed information of default weightings for each industry).


https://waterriskfilter.panda.org/
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Risk chart for Delta Electronics (Thailand) PCL (DET1)

This site heat map provides direct insight in the aggregated risk scores for the selected site.

Risk chart for Detta Electronics India Put. Ltd. (INDT)

This site heat map provides direct insight in the aggregated risk scores for the selected site.

Operational Basin
Operational Basin
e - Qe _
Overall Risk 1.44 Overall Risk
T - T _
Physical Risk 1.43 Physical Risk
Regulatory Risk 115 Regulatory Risk 234
Regulatory Risk 115 Regulatory Risk
eI e A _

Reputational Risk 1.68 Reputational Risk

Risk chart for Delta Electronics (Thailand) PCL (DET3) Rkt foDela Ectoncs Pt L MDD

This site heat map provides direct insight in the aggregated risk scores for the selected site.

This site heat map provides direct insight in the aggregated risk scores for the selected site.

Operational Basin
Rskchatfor DelaEectronic Thaan) CL 0ETS) e ||

This site heat map provides direct insight in the aggregated risk scores for the selected site.

Risk chart for Delta Electronics (Slovakia) s.r.0.

Operational Basin

This site heat map provides direct insight in the aggregated risk scores for the selected site.
Overall Risk 169 Overall Risk

e = T _

Operational Basin

Regulatory Risk 115 Regulatory Risk 234 overall Risk 1.4 oOverall Risk

Reputational Risk 168 Reputational Risk

Physical Risk 1.37 Physical Risk

Risk chart for Delta Electronics (Thailand) PCL (DETE)

Regulatory Risk 1.15 Regulatory Risk 213
This site heat map provides direct insight in the aggregated risk scores for the selected site.

Reputational Risk 1.68 Reputational Risk 2.42
e - e _
23

Physical Risk 167 Physical Risk

Physical risk type is comprised of risk categories: 1. Water Scarcity, 2. Flooding, 3. Water Quality, 4. Ecosystem Services Status

Regulatory Risk 115 Regulatory Risk

Regulatory risk type is comprised of risk categories: 5. Enabling Environment, 6. Institutions & Governance, 7. Management Instruments, 8.
Infrastructure & Finance
Reputational Risk 168 Reputational Risk

Reputational risk type is comprised of risk categories: 9. Cultural Importance, 10. Biodiversity Importance, 11. Media Scrutiny, 12. Conflict

Reference: https://waterriskfilter.panda.org/



https://waterriskfilter.panda.org/

Risk Type

Ba Si n Physical Risk

1. Water Scarcity

12. Conflict 5] 2. Flooding
4
; : [ ] ] )
11. Media Scrutiny 3 - 3. Water Quality
s 2 °
1
10. Biodiversity importance . 4. Ecosystem Services Status
L]
.
9. Cultural Importance - 5. Enabling Environment
8. Infrastructure & Finance 6. Institutions & Governance

7. Management Instruments

EL

Physical risk type is comprised of risk categories: 1. Water
Scarcity, 2. Flooding, 3. Water Quality, 4. Ecosystem Services
Status

Regulatory risk type is comprised of risk categories: 5. Enabling
Environment, 6. Institutions & Governance, 7. Management
Instruments, 8. Infrastructure & Finance

Reputational risk type is comprised of risk categories: 9. Cultural
Importance, 10. Biodiversity Importance, 11. Media Scrutiny, 12.
Conflict

Risk Category

1. Water Scarcity

2. Flooding

3. Water Quality

4. Ecosystem Services Status

Risk Indicator

1.0 Aridity Index

1.1 Water Depletion

1.2 Baseline Water Stress

1.3 Blue Water Scarcity

1.4 Available Water Remaining (AWARE)

1.5 Drought Frequency Probability

1.6 Projected Change in Drought Occurrence

2.1 Estimated Flood Occurrence

2.2 Projected Change in Flood Occurrence

3.1 Surface Water Quality Index

4.1 Fragmentation Status of Rivers

4.2 Catchment Ecosystem Services Degradation Level

4.3 Projected Impacts on Freshwater Biodiversity

Risk Score




Delta Thailand’s Water Risk Assessment Results 2021

°
=
©
©

<

=

Delta Thailand’s Water Risk Assessment

WWF Water Risk Filter 2021

Very High Delta Electronics (Thailand) Public Company and its subsidiaries (India and Slovakia) apply India
Water Tool developed by the World Business Council for Sustainable Development (WBCSD) to
assess Water Stress of India’s sites and WWF Water Risk Filter and WRI Aqueduct , which
recommended by WBCSD. Although Delta’s water consumption is used for domestic and sanitary
purpose only and has less impacts, Delta uses those water tools to analyze and assess its activities.

Using the location of the factories and the volumes of water used from each source by factories to

Delta Electronics.

el Elecronics ndia vt Ltd. @ (i e 148 understand the potential relates links between local basin risks and operation risks and other factors for
(IND2) o

—0 _—— planning its water management ensuring its activities not to impact to stakeholders or communities.

Operational risk: 1.44

x Basin risk: 3.95
v
p —— The operational risk assessment
Basin risk: 3.56
g Delta Electronics (Thailand) PCL (DETS) is based on the same aggregation principles and risk scoring levels into risk categories, risk category
o Z:::IE::;C;:S'““)” Cpertionalli i and risk type have weightings which are industry-specific. The Water Risk Filter 5.0 contains default
S industry-specific weightings for a total of 25 industry categories. In other words, the operational risk
score varies according to the same 1-to-5 classification organized as follows:
Delta Electronics (Thailand) PCL (DET1)  Delta Electronics (Thailand) PCL (DET3)
e 12 il 1) No or very limited risk
2) Limited risk
3) Some risk
4) High risk
No/ Limited Op erational Risk Very High 5) Very high risk

The results of the operational risk indicators are aggregated into risk categories which inform the
overall risk scores for the 3 risk types: Physical, Regulatory and Reputational. The final overall

operational risk score is aggregated based on the 3 risk type scores.

The basin risk assessment indicators are assigned to one of three risk
types, and in turn, one of 12 risk categories and Each basin risk indicator, risk category and
risk type have weightings which are industry-specific. The Water Risk Filter 5.0 contains
default industry-specific weightings for a total of 25 industry categories (see Appendix 1 for

detailed information of default weightings for each industry).
Reference: https://waterriskfilter.panda.org/



https://waterriskfilter.panda.org/

Risk chart for Delta Electronics (Thailand) PCL (DET1)

This site heat map provides direct insight in the aggregated risk scores for the selected site.

Operational related risk
> Physical Risk:
> Regulatory Risk:
 Reputational Risk:

Overall Operational and Basin
Risk:

Risk chart for Delta Electronics (Thailand) PCL (DET3)
Individual Site Results: Risk Chart

This site heat map provides direct insight in the aggregated risk scores for the selected site.
Operational related risk

» Physical Risk:

» Regulatory Risk:

? Reputational Risk:

Overall Operational and Basin
Risk:

Risk chart for Delta Electronics (Thailand) PCL (DET5)

This site heat map provides direct insight in the aggregated risk scores for the selected site.
Operational related risk
> Physical Risk:
 Regulatory Risk:

? Reputational Risk:

Overall Operational and Basin
Risk:

Risk chart for Delta Electronics (Thailand) PCL (DETE)

This site heat map provides direct insight in the aggregated risk scores for the selected site.
Operational related risk

> Physical Risk:
> Regulatory Risk:
» Reputational Risk:

Overall Operational and Basin
Risk:

Delta Thailand’s Water Risk Assessment Results

WWEF Water Risk Filter 2021

Basin related risk
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Basin related risk
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Basin related risk
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Basin related risk
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Risk chart for Detta Electronics India Put. Ltd. (INDT)

This site heat map provides direct insight in the aggregated risk scores for the selected site.
Operational related risk
2 Physical Risk:
2 Regulatory Risk:

2 Reputational Risk:

Qverall Qperational and Basin
Risk:

Risk chart for Delta Electronics India Put. Ltd. (IND2)

This site heat map provides direct insight in the aggregated risk scores for the selected site.
Operational related risk

) Physical Risk:

¥ Regulatory Risk:

) Reputational Risk:

Overall Operational and Basin
Risk:

Risk chart for Delta Electronics (Slovakia) s.r.0.

This site heat map provides direct insight in the aggregated risk scores for the selected site.

Operational related risk
2 Physical Risk:
2 Regulatory Risk:
2 Reputational Risk:

Overall Operational and Basin
Risk:
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Basin related risk

Basin related risk

Basin related risk

Reference: https://waterriskfilter.panda.org/
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Phraya High (2-3)
Gulf of
x DET6 13.588149 100.944592 Thailand Sa Keo - Thailand Chachoengsao High (3-4)
Coast

Thailand

Thailand has substantial inland water resources in the form of numerous large river basins (Makong
River and its several tributaries, Chao Phraya River basin, Ta Chin River basin). Inland capture fishery
production increased drastically between 1986 and 1996., the production is dominated by unspecified
freshwater fish (93,100 tonnes in 2015), which includes 47.4% of the report catch. Climbing perch,
silver barb, tilapia ,striped snakehead and clariid catfish are the major identified species. (Welcomme
and Food And Agriculture Organization Of The United Nations, 2011, pp.66-67,114).

Gulf of Thailand (GoT) is a semi-enclosed tropical sea located in the South China Sea (Pacific Ocean),
surrounded by the countries Malaysia, Thailand, Cambodia and Vietham (Charlier, 2006). The Gulf
covers roughly 320,000 km2. GoT contributes estimately 68.5% of production of marine capture
fisheries in Thailand (2.6 x 10¢ tonnes in 2004) (www.fao.org, 2008).

-3-

https://tinyurl.com/yxuhwwp8
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A water risk assessment results for Delta Thailand in 2019 - 2021 using both local basin risks and operation risks assessment had been fully conducted as the risk charts demonstrated.

» Operational related risk: the results in the risk chart showed all Delta Thailand’s operational related risk* was classified in class 1. which means “No or very limited risk” for 3 risk types
(Physical, Regulatory and Reputational risks).
* There was only 1 site in Thailand (DET5), received score 1.9 in Physical related risk which could be explained by the water consumption volume (water consumption 100,000-
1,000,000 m3/ year) based on Brauman et al.’s water depletion categories, DET5 was scored in the water depletion risk indicator at 3- Moderate risk which at least 10% water

depletion of the time in 2020. In 2021, DET5 was score in the water scarcity at 2.1, this circumstance was caused of the drought occurred in Thailand. (please see more detail
in page 5 - 8)

» Basin related risk, **overall Delta Thailand’s local basin risk result was scored at scale range 2.7-3.7 (Limited risk - Some risk) and 2 sites were scored at 4 (High risk)
« The overall scores were reported at 2.7-3.7 because Delta Thailand sites according to its local basin Chao Phraya river data base in physical risk (reflects key issues
regarding water); Quantity — Flooding and Quality was assessed at 4-5 score range (High risk — Very high risk)

- Flooding: the recurrence of floods within the 34-year time frame period of 1985 to 2019. The occurrence of floods within a given location was
estimated using data from Flood Observatory, University of Colorado. The Flood Observatory use data derived from a wide variety of
news, governmental, instrumental, and remote sensing source. (Global dataset- Basin level indicator)

- Quality : the quality was reported at 0.7-1.0 very high risk of surface water contamination according to Surface Water Contamination Index
(Global dataset: Basin level indicator)

- soil salinisation (weighting 11%)
- nitrogen (N; 13%)
- phosphorus (P, 13%) loading
- mercury deposition (9%)
- pesticide loading (13%)
- sediment loading (12%)
- organic loading (as Biological Oxygen Demand, BOD; 17%)
- potential acidification (7%)
thermal alteration (7%) (Vorosmarty et al., 2010).
- Blodlver3|ty Importance Risk : The underlying data set for this risk indicator comes from the Freshwater Ecoregions of the World25 (FEOW) 2015 data developed by

WWF and TNC. Companies operating in basins with higher number of endemic fish species are exposed to higher reputational risks. (please view more further detail in Basin
biodiversity related risk in Thailand on page 9-11)

.

The high range score in reputation risk also presents the relation between the reputation and companies operating in basins with higher number of fish species are exposed

to higher reputational risks. The underlying data set for this risk indicator comes from the Freshwater Ecoregions of the World (FEOW) 2015 data developed by WWF and

TNC. Count of fish species is used as a representation of freshwater biodiversity richness. According to the Freshwater Ecoregions of the World (FEOW), The fresh water

fish species in Thailand estimately is 214-322. (https://www.feow.org/global-maps/biodiversity/freshwater fish_species_richness).

« According to the study by Tanaka et al., 2015 surveyed fish assemblages and investigated environmental and landscape parameters in a total of 135 floodplain waterbodies
(rivers, diversion canals, ponds, irrigation ditches, paddy fields, and wetlands) in the Chao Phraya River Basin. This study discovered the significance of floodplain area for

fishes in the mid-region of the Chao Phraya River basin. The population of juvenile fishes was increased by floodplain connects to main river and it is used by fish species to

forage and breed which support the fish species richness in Chao Phraya River basin. (please view more further detail in Basin biodiversity related risk in Thailand on
page 9-11)

* Operational related risk : the risk category and weightings in each specific industries. The Water Risk Filter 5.0 (WWF) contains default industry-specific weightings for a total of 25
industry categories (see Appendix 2 for detailed information on the default weightings for each industry)

** Local Basin risk: the global level water risk data is developed and integrated by WWF to have higher resolutions data sets into the Water Risk Filter 5.0 to provide country-specific local
risk indicators for conducting risk assessment at a finer scale. (The Water Risk Filter 5.0 currently has local data sets available for the following countries and regions: Great Britain; South
Africa; Brazil; Colombia; Spain; Greater Mekong countries (Thailand, Vietnam, Laos, Cambodia))

Reference: https://waterriskfilter.panda.org/
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Risk chart for Delta Electronics (Thailand) PCL (DET5)
WWF Water Risk Filter 2021 Data Updates

From Friday 17t December 2021, the basis risk results of all your sites will be automatically re-assessed using the tool’s latest basin risk data.

. . . R I,
i Basin related risk Thalland -’ . s “g"

v Physical Risk:

1. Quantity - Scarcity:
2. Quantity - Flooding:
3. Water Quality:

4. Ecosystem Services Status:

v Regulatory Risk:

5. Enabling Environment (Policy &
Laws):

6. Institutions & Governance:
7. Management Instruments:

8. Infrastructure & Finance:

v Reputational Risk:

9, Cultural Importance:
10. Biodiversity Importance:
11. Media Scrutiny:

12. Conflict:

Overall Operational and Basin Risk:

Operational related risk

21 _ No. of workers : 9,392
# Plant 1
16 _ Bangpoo Industrial Estate
11 Production area : 14,084 sq.m
’ Production line : 12 lines
12 130 Actual production 80%of full capacity
13 @0 Plant 3
Bangpoo Industrial Estate
10 _ Production area : 15,752 sq.m
10 Production \ing : 60 lines )
Actual production 80%of full capacity
12
0 e
Bangpoo Industrial Estate
30 Production area : 44 308 sq.m
Production line : 61 lines

I /ol oroduction
10
Plant 6:

85%of full capacity

= _ Wellgrow Industrial Estate
Production area : 22 456 sq.m
Production line : 74 lines

17 8% Actual production 80%of full capacity

Subsurface Soil Moisture Anomaly

-2 0 2

The map shows soil moisture anomalies, or how
much the water content near the land surface
was above or below the norm for southeast Asia
from January 1 to February 7, 2021. The
measurements were derived from data collected
by the Soil Moisture Active Passive (SMAP)
mission, the first NASA satellite dedicated to
measuring the water content of soils.

Ref.

Delta Electronics (Thailand) PCL. (DETS5) is head quarter, it's located in Bangpoo Industrial Estate, Samut Prakan province. DET factories
including DET 1,3 and 5 are supplied water from IEAT (Industrial Estate Authority of Thailand). The raw water for producing water supply is
transmitted from “Sam Lae pumping station”. Sam lae pumping station is the starting point of receiving raw water from the Chao Phraya River
and transmits to the Eastern Water Supply Canal at Samlae Subdistrict, Pathum Thani Province.

* Chao Phraya River: used as a raw water source of Bankhen, Samsen, and Thonburi Water Treatment Plants (WTP). The water flows to the East Prapa Canal and then is delivered to raw
water intake at Samlae Pumping Station, Pathum Thani Province. (https://web.mwa.co.th/download/prd01/cr/2020CCRENG.pdf)

The drought in Thailand was detected in Central and Northern parts of Thailand since 2015 till 2021. the drought hotspots areas in Thailand was
Bangkok Metropolistan Region, Chon Buri, Nong Khai, Nonthaburi, Pathum Thani, Phra Nakhon Si Ayuthayya, Samut Prakan and Samut
Sakhon as it shows in “Table 2-1: Hotspots of drought risk for countries in South-East Asia” (Salsiah and Dato Lim, 2021) page 6. This caused

the higher chloride concentration than 250 mgl/litre in raw water and it directly relates to TDS (Total Dissolved Solids) in water.

** TDS of water is directly related to the conductivity of dissolved ionized solids in the water. lons from the dissolved solids create the ability for water to conduct an electrical current, which is
measured by the IC Controls 210-C(TDS) analyzer, and immediately displayed as sodium chloride ppm or mg/L or pS/cm conductivity. When periodically standardized with IC Controls TDS
standards or by laboratory gravimetric TDS measurement, TDS analyzers based on conductivity provide a quick accurate value of the TDS. (Total Dissolved Solids, 2021)

Delta Thailand group’s Water Risk Assessment Results 2021

Water scarcity in Thailand

The drought of 2021 is a consequence of the rainy
season of 2020, which is the least rainfall in 30 years,
mainly due to the phenomenon "El Nifio" causing both
hot conditions and drought in many areas in the north,
northeastern, central and eastern regions, causing
obvious water shortages especially water in agricultural
areas. (Thana-Dachophol et al., 2021)

The amount of accumulated rainfall in the rainy season
2020, in May 2020 - 31 October 2020) is less than the
average cumulative rainfall of 30 years about 16 percent.
The effect of accumulated rainfall in the year 2020 is
less, causing water stock in large and medium-scale
reservoirs during the dry season 2021 (November 2020 -
April 2021) to have a small amount of water, especially
the Chao Phraya River Basin which resulted in a drought
crisis area. (Thana-Dachophol et al., 2021) The River
levels are so low that saltwater from the ocean is
creeping upstream and affecting TDS (Total Dissolved
Solids) in water supplies. (Patel, 2021)

During the drought events of 2015-2021, many economic
impacts of drought were recorded. For example, in
Thailand in 2015-2016, drought damaged crops and land
in 13 provinces and caused rice production to fall by 27
million tonnes to the lowest level since 2000-2001.79
Drought has also reduced productivity so that sugar cane
output in 2021 is likely to fall by 30 per cent, potentially
the worst season in five years. (Salsiah and Dato Lim,
2021)

Although the Royal Irrigation Department of Thailand
diverts water from the Mae Klong River to help intrusion
the saltwater in the Chao Phraya River, but the salty
water supply problem still recurred periodically
throughout the year 2021. (Thana-Dachophol et al.,
2021)
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https://smap.jpl.nasa.gov/
https://earthobservatory.nasa.gov/images/146293/drought-hits-thailand
https://web.mwa.co.th/download/prd01/cr/2020CCRENG.pdf
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Administrative divisions included in each hotspot, in Table 2-1: Hotspots of drought risk for countries in South-East Asia

Areas with high Hotspots of drought
frequency of severe | severity, exposure
Countries meteorological and vulnerability
drought (over in 2015, (based on
period 1981-2019, SPI6, population
based on SPI6 density and HDI
Philippines
in [ All par Northern par
Thailand
Timor-Leste | All parts

- High - Medium Low

List of provinces

Autonomous Region in
Muslim Mindanag, Bicol,
Cagayan, Calabarzon,
Caraga, Central Luzon,

Central Visayas, Mimaropa,

National Capital Region,
Northern Mindanao,
Soccsksargen, Western
Visayas and Zamboanga
Peninsula.

Northern par

Bangkok Metropolitan
Region, Chiang Mai,
Mukdahan, Nong Khai,
Nonthaburi, Pathum Thani,

Samut Prakan and Samut

Sakhon.

Ermera and Oecussi.

Hotspots of drought
severity, exposure
and vulnerability in

2020 (based on SP16,
population density

and HDI

List of provinces

Autonomous Region

in Muslim Mindanao,
Bicol, Caraga, Central
Visayas, Davao, Northern
Mindanao, Soccsksargen
and Zamboanga
Peninsula.

Non

Bangkok Metropolistan
Region, Chon Buri, Nong
Khai, Nonthaburi, Pathum
Thani, Phra Nakhon Si

Ayuthayya, Samut Prakan

and Samut Sakhon.

Aileu, Baucau, Bobonaro,
Cova Lima, Dili and
Ermera.

Some parts of Ainaro,
Lautem, Manatuto,
Manufahi and Vigueque.

Resource: Ready for the Dry Years Building resilience to drought in South-East Asia Second Edition, page 120 (Salsiah and Dato Lim, 2021)
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Metropolitan Waterworks Authority (MWA) is a State Enterprise, which has a major responsibility for tap water production in Bangkok, Nonthaburi, and Samut Prakarn Provinces in
Thailand. Service areas cover 2,358-kilometer square and they are divided into 18 branches. MWA has four Water Treatment Plants and ten pumping stations. The production
capacity is about 5.9 million cubic meters per day. The Chao Phraya River and Mae Klong River are water resources. Integrated water quality monitoring is managed for water
resources and tap water quality. Bio monitoring and online raw water monitoring (rwc.mwa.co.th/page/graph/) are used for raw water sources (Kordach et al., 2018).

Delta Electronics (Thailand) PCL. has been monitoring quality of water both input and output water through our domestic water usage. Although water is not our production factor or
used in manufacturing process, the company has taken many measures to conserve clean and accessible water for our local community. In late of 2019 to mid of 2020, the high
concentration of TDS (Total Dissolved Solids) > 1,000 mg/litre was detected in raw water from Sam Lae pumping station in late December 2019 and January — June 2020 which was
the consequence of the drought in Thailand. The drought of 2020 is mainly due to the phenomenon "El Nifio" causing both hot conditions and drought in many areas in the north,
northeastern, central and eastern regions, causing obvious water shortages (Thana-Dachophol et al., 2020). This occur drives us to be more carefully and strictly in use of water
withdrawal from sources to avoiding Water scarcity and Water conflict in communities. Since 2014 to 2021, Delta has been save water from our reused and recycled water programs
320,477,446 litres. (please refer to 2021 Sustainability in numbers page 4) Apart from water management , the GHG management is also the important indicator which involves to El
Nifio and causes the drought. The cycle of droughts and floods has become more intense due to global warming and changing weather patterns. The increased emissions of
greenhouse gasses into atmosphere from human activity over the past decades has led to global warming and climate change that is distributing weather patterns and therefore
seasonal changes. The rising temperatures in Thailand increase evaporation, leading to a shorter ‘rainy season’ and therefore more frequent and intense droughts (Doyle Houghton,
2021). To mitigate the global warming and increasing of greenhouse gas, Delta aligns with the Carbon Disclosure Project guideline to provide concrete measures to continuously
implement energy management to improve our energy usage efficiency while reducing carbon emissions. (please refer to page 9)
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DET Water consumption 2018-2021 (Thailand sites)
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Delta measures its implementation of various water-saving at main sites, such as
recycling the condensed water for cooling tower, Rejected RO water for gardening or
irrigation. The company adopts water-saving taps and water-saving sanitary wear,
reducing water output from taps and the water level of cisterns, managing the excess
water of cooling towers as well as reusing the wastewater from RO-system water
purifiers.

With target to reduce 30% water consumption intensity (m3/MUSD consolidated
revenue) in 2021, Delta achieved total water reused and recycled 114,917 cubic
meters (m3) or 114,917,000 litres as a result , the reduction in water withdrawal
intensity in 2021 as 212.51 m3/MUSD.

GHG intensity
2015-2020 Thailand

v 39.

Gl reduced from
base year 2015

We aim for 30*

‘Gl reduction in 2020

2015 2016 2019 2020

O Scope 1 O Scope 2 O Scope 3 Scope 1+ 2 (COse Tons CO2ef/M USD)

Delta’s emissions disclosure had validated by an independent assurer to ensure data
accuracy and transparency. Our goal in 2021 was to reduce 30% GHG intensity per 1
million USD production amount, latest statistics shows that the GHG intensity
(Thailand’s sites) of 2020 (scopel+2) was 24.48 tons CO2e/ M USD, a decrease of
39% from our base year 2015. Our next challenge is our target to reduce 20% of
GHG reduction intensity within 2025 compared with a new base year 2021. (please
see our performance in 2021 Sustainability in numbers page 5-6)
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Basin biodiversity related risk in Thailand
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Thailand, is abundant in biological resources, according to FishBase, approximately 875 fish species are found in the country (www.fishbase.in, n.d.). However, the number of Thai native fish

species has declined gradually. It may cause of the result from the introduction of non-indigenous species, one of the critical threats to biodiversity worldwide (Crowl et al., 1992; Lowe et al.,
2000; Munro et al., 2005; Hubilla et al., 2007). Biodiversity loss is of global concern, as indicated by the designation of 2011-2020 as the Decade on Biodiversity by the General Assembly of the
United Nations. (Sala et al., 2000; Dirzo and Raven, 2003; Butchart et al., 2010). Exploration of fish fauna in Western Chaophraya Basin in October 2008 (flood season) and January 2009 (dry
season) found species including 3 threatened species such as Clarias batrachus, Phenacostethus smithi and Amblypharyngodon chulabhornae . The invasive alien species, Pterygoplichthys
pardalis also reported. (Santi et al., 2010) In 2013, The study found the populations of Thai native fish had declined and the further studies indicated that Pterygoplichthys, an invasive alien fish
(Chaichana et al., 2011). In accordance with the study in Alien Aquatic Species in Thailand by Apichart et al., 2003 found Invasive alien species (IAS) 4 specises : Clarias gariepinus,
Hypostomus spp., Pterygoplichthys sp., Oreochromis mossambicus. Later in 2013, the study focus on the foraging effects of Pterygoplichthys on the native Clarias macrocephalus in Thailand,
which found Pterygoplichthys consumed and destroyed the first-feeding fry of the native catfish Clarias macrocephalus and also has the potential to decrease the populations of Thai native fish

species (Chaichana, Pouangcharean and Yoonphand, 2013).

Threatened Native fish species in Chao Phraya basin Invasive alien species (IAS)

Pterygoplichthys pardalis Clarids

B - Clarias batrachus

‘ ‘ Phenacostethus smithi
Source: Occurrence of suckermouth armored Source: ww.fishbase.in, n.d.
o -l catfish (Siluriformes, Loricariidae, Pterygoplichthys)
CE Oy gorieplons h in inland waters of Israel (Golani and Snovsky,
; ! ! 2013)

Source: Low genetic diversity in Clarias
macrocephalus  Ginther, 1864  (Siluriformes:
Clariidae) populations in the Philippines and its
implications for conservation and management (Tan,
Jumawan and Quilang, 2016)

Source: ww.fishbase.in, n.d.

% Hypostomus spp. (Common Sucker)

Source: ww.fishbase.in, n.d. Source: https://www.posttoday.com/social/think/442940

LEGISLATION RELEVANT TO ALIEN INTRODUCTION There are three relevant legal instruments that control aquatic alien introductions in Thailand. The Fisheries Act that prohibits imports of piranhas and sucker
catfish, and regulates all imports of aquatic animals. The National Park Act and Wildlife Conservation Act that prohibits carrying and release of any animal into National Parks and Wildlife Sanctuary areas. The import of all
living aquatic species is also controlled by the Ministry of Commerce.



Basin biodiversity related risk in Thailand (continue)

In Thailand 2018, There was the problems that have been found outbreak of cichlids (Invasive alien species), black cichlids (Sarotherodon melanotheron RUppell, 1852), Mayan fish (Cichlasoma
urophthalmus (GUnther, 1862)) and butter cows (Heterotilapia buttikoferi (Hubrecht, 1881)) caused some suffering to the fish farmers in Thailand. These invasive alien species had been detected
adapting very well in nature , other water sources and tolerant . These alien species were reported the escaping into the fish farms and appeared in Chao Phraya river basin due to the

waterbodies throughout the Chao Phraya delta are interconnected and subject to flooding (Nico, Beamish and Musikasinthorn, 2007). The invasive alien species was studied that their invasion
impacts to food chain in ecological system of local aquatic fish in Thailand which might lead to unavoidable extinction (wanit et al., 2019). The reduction of number local aquatic animals was

detected especially in Bangkok, Chumphon, Kanchanaburi, Prachuap Khiri Khan, Phetchaburi, Ratchaburi, Samut Prakan, Samut Sakhonand, Samut Songkhram provinces (more detail in:
https://www4.fisheries.go.th/local/file_document/20180309101422 1 file.pdf).

The ban on these invasive fish was announce on 18 January 2018 and effective on 19 March 2018 which was imposed under Section 65 of the Fisheries Act, the National News Bureau
regarding to Notification of the Ministry of Agriculture and Cooperatives Re: Specifying species of aquatic animals that are prohibited to import, export, transit or cultivate (more detail in :

http://www.ratchakitcha.soc.go.th/DATA/PDF/2561/E/011/32.PDF) (Bangkok Post Public Company, 2018) (Notification of the Ministry of Agriculture and Cooperatives, 2018). The invasive alien

fishes rapidly spread and reproduce in natural and artificial inland and coastal environments. The invasive species are a significant driver of native species declines and also a reason of
biodiversity loss driven by habitat degradation. They destroy the first-feeding fry of the native species fish, are behaviorally tolerant to climate change and difficult to be removed. According to
Notification of the Ministry of Agriculture and Cooperatives, the fish farmers have to hand over three types of cichlids: Blackchin tilapia, Mayan cichlid and Zebra tilapia. The violators of the ban

are liable to a maximum penalty of one year in prison and/or a fine of 1 million baht. (Notification of the Ministry of Agriculture and Cooperatives, 2018).

Three non-native cichlid fishes in Chao Phraya River basin, Thailand

Butter cows or
Heterotilapia buttikofe[i (Hubrecht, 1881)

o

Source:
https://www4.fisheries.qgo.th/local/pic_activities/2018022
21729471 pic.pdf

Source: Source:
https://www4.fisheries.go.th/local/file_document/201803 https://www4 fisheries.go.th/local/file_document/201803
09101422 1 file.pdf 09101422 1 file.pdf
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https://www4.fisheries.go.th/local/file_document/20180309101422_1_file.pdf
http://www.ratchakitcha.soc.go.th/DATA/PDF/2561/E/011/32.PDF
https://www4.fisheries.go.th/local/pic_activities/201802221729471_pic.pdf
https://www4.fisheries.go.th/local/file_document/20180309101422_1_file.pdf
https://www4.fisheries.go.th/local/file_document/20180309101422_1_file.pdf

Basin biodiversity related risk in Thailand (continue)

Mayan fish (Cichlasoma urophthalmus (GUnther, 1862)

Specimen (>100 mm TL) identified by Nico, Beamish and Musikasinthorn, 2007. Fish was
collected 26 September 2005 by Jean-Francois Helias while angling in the lower Chao

Phraya River delta, Thailand. Photograph by J.-F. Helias.
Source: Nico, Beamish and Musikasinthorn, 2007

N

Delta electronics (thailand) public company, the company has 3 sites which 2 sites are located in Samut Prakan
Province (Bangpoo Industrial Estate) and 1 site is located in Chachoengsao province (Wellgrow Industrial
Estate). Samut Prakan province is identified the propagation of the invasive alien species, mainly Mayan fish
(Cichlasoma urophthalmus (GUnther, 1862)) which reported the escaping in to the fish farms and destroyed the

native fish ecological systems.

The study in 2007 of Cichlasoma urophthalmus or Mayan fish in Thailand was firstly found the invasion of Mayan
fish in 2005 according to the photographs by Mr. Jean-Francois Helias ,were taken in September 2005 showing
a fish that identified as the Mayan Cichlid “Cichlasoma urophthalmus” which was caught from the a brackish
water canal that junction to Chao Phraya River in Bang Khun Thian District (Nico, Beamish and Musikasinthorn,
2007).

According to the data in Thailand on 30 August 2018 from Fisheries Resources Management and Measures
Determination Division, Department of Fisheries in Thailand reported that Mayan fish was found in Amphoe Phra
Samut Chedi, Samut Prakan Province by a local fisherman who used different types of gear, including traps,
nets, and hook-and-line and also found in the cannel water for shrimp and fish farms. This invasion of Mayan fish

impacted to the native fish species, destroy their habitats and juvenile fishes/shrimps (Notification of the Ministry

Thailand Nakhon Avutthaya A ‘?”km . I of Agricu|ture and CooperativeS’ 2018)
=y Chao Phraya Pathom '7 . ¢
Y River C &

Pathum Thani

Nonthaburi QI‘
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These alien species were reported the escaping into the fish farms and appeared in Chao Phraya river basin due
to the waterbodies throughout the Chao Phraya delta are interconnected and subject to flooding (Nico, Beamish
and Musikasinthorn, 2007).

Recently study in 2019 reported the specimens of Mayan fish (Cichlasoma urophthalmus or Mayaheros
urophthalmus) were collected from the lower Chao Phraya River basin (see the picture below) in 2014-2015. The
specimens were examined and analysed the stomach contents. The result found M. urophthalmus utilised more
widely varied prey resources, particularly fish in the smaller-size class but the main food item of small fish. The

larger Mayan fish tended to consume various aquatic animals (Tomojiri, Musikasinthorn and lwata, 2019). This
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Samut L@ | . ;\\\ : recent study supported the impact of the invasion of Mayan fish in Thailand which in accordance with Thailand’s
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prohibited to import, export, transit or cultivate, The violators of the ban are liable to a maximum penalty of one

Source: Tomojiri, Musikasinthorn and Iwata, 2019 (collection localities (black dots) in year in prison and/or a fine of 1 million baht. (Notification of the Ministry of Agriculture and Cooperatives, 2018).
the lowermost Chao Phraya River basin in the present study. Broken lines indicate

provincial boundaries. Provincial names are in italic.)
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Hyderabad]

India

Gurgaon district is situated on South eastern part of Haryana state has an area of 1200 sq.km. In the
BENGALURU @}nﬂ'-‘.]] North, it is bordered by the Union Territory of Delhi, in the east by Faridabad, in the North west by Jhajjar
and Rewari districts of Haryana and in the west by the Alwar district of Rajasthan state and south by the
Mewat district of Haryana state (Gurgaon district at a glance si.no. ltems Statistics,n.d.).

Kozhikode

Rudrapur city is the district headquarter of district Udham Singh Nagar in Uttarakhand state. The Rudrapur
city is situated in Terai region of district Udham Singh Nagar at a distance of 72 Kms from Nainital. There
are two rivers known as Kalyani and Begul flows through the city area (Abhishek, Saurabh and Dhawal,

2019).

https://tinyurl.com/y4hpksf3 -12-



Delta India’s Water Risk Assessment Results 2021 (continue)

> Basin risk scores (continue) , **overall Delta Thailand’s local basin risk result was scored at scale range Rikchatfor et lecronc Pt L4, (ND1)
2.7-3.7 (Limited risk - Some I’iSk) and 2 sites were scored at 4 (ngh I'iSk) This site heat map provides direct insight in the aggregated risk scores for the selected site.
* The overall scores were reported at 4 (High risk) which the sites locate in India. The risks types that
received score 4-5 (High risk — Very high risk) were; Physical risk and Reputational risk.
* The physical risk was reported range 4.0-4.2 (High risk) as the consequence of scores in Quantity

Operational related risk Basin related risk

) Physical Risk 14

— Flooding and Quality , the categories in physical risk type using Global dataset Basin level ) Regidtony sk 2
indicator; ) epuatn i 7
- Flooding: the recurrence of floods within the 34-year time frame period of 1985 to 2019. The
occurrence of floods within a given location was estimated using data from Flood vl peatnand s 1
Observatory, University of Colorado. The Flood Observatory use data derived from a wide variety of
news, governmental, instrumental, and remote sensing source. (Global dataset- Basin level
IEIEEYer) ) ) o L Risk chart for Delta Electronics India Put. Ltd. (IND2)
- Quality : the quality was reported at 0.7-1.0 very high risk of surface water contamination
according tO Surface Water Contamination Index (Global dataset: BaSin Ievel indicator) Tmss\[ehealmappmv\desd\recw‘s\ghlm(heaggrega(ednskstore‘slorlhese\e(lledswle ) )
i L i X i Operational related risk Basin related risk
- soil salinisation (weighting 11%)
- nitrogen (N; 13%)
- phosphorus (P, 13%) loading  Reguatory Risc 2
- mercury deposition (9%) et s v
- pesticide loading (13%)
- sediment loading (12%) OverallOperatonal and Basin v«

- organic loading (as Biological Oxygen Demand, BOD; 17%) Risk

- potential acidification (7%)
- and thermal alteration (7%)
+ Thereputational risk score was reported at 4.0 — 4.9 (High risk) from culture importance, media
Scrutiny and conflict, the categories in reputational risk type.

- Culture importance: Number of ethnolinguistic groups: >100 , this risk indicator is based on
Oviedo and Larsen (2000) data set, which mapped the world’s ethnolinguistic groups onto
the WWF map of the world’s ecoregions. (Global dataset- Country level indicator)

- Media Scrutiny: Permanent (> per week), this risk indicator is based on joint qualitative
research by WWF and Tecnoma (Typsa Group)13. It indicates how aware local residents
typically are of water-related issues due to national media coverage. The indicator is on
the assumption that businesses face higher reputational risks when operating in countries
with higher local/national media coverage reporting on water-related issues. (Global
dataset- Country level indicator)

- Conflict: Very high conflict potential, This risk indicator is based on 2018 data collected by
RepRisk on counts and registers of documented negative incidents, criticism and
controversies that can affect a company’s reputational risk. These negative news events
are labelled per country and industry class. (Global dataset- Country level indicator)

WWF Water Risk Filter 2021 Data Updates

Reference: https://waterriskfilter.panda.org/



https://waterriskfilter.panda.org/

Delta India’s Water Risk Assessment Results 2021 (continue)

As the result of Delta Thailand’s Water Risk Assessment Result, Delta Thailand keeps continuously monitoring and researching on the impact of the water consumption of its subsidiaries that
located in basin related risk, especially the sites in India which were found overall score of basin related risk type in physical risk and reputational risk categories at range 4.0- 4.9. Thus Delta

Thailand used India Water Tool 3.0 (IWT3.0) to understand further in the water risks activities and the water risks associated at India sites for the water management interventions plan in the

future.

The result of using India Water Tool 3.0 found 1 of 2 sites in India is

located in the block categorization zone, Gurgaon district, Haryana state,

élndia watertool”

India. In Haryana, the 96.8% of the total irrigation main source is tube-
aiibabad well. The use of underground water for agricultural and other uses has
depleted the ground water to the level of over exploited category (Malik,

lMuzaffarnagar Singh and Singh, 2012).

Binor

Central Ground Water Authority (CGWA) by Government of India has set
Mawana the groundwater block categorization as regulation of groundwater

= . development for domestic and industrial water use purpose. There is 162
Sonipat Meerut
- Armroha dabad blocks across the country have been notified for regulation of
Meradabac
groundwater development by CGWA. Haryana state, Gurgaon is in the

Hapur list of “Notified Areas” and categorized in “ Critical” Area (http://cgwa-

hadgrgarh haziabad
noc.gov.in/LandingPage/Areatype/ListNotifed.pdf) which withdrawal

permit for Non-water intensive industries should not exceed 100% of
" . the recharged quantity and In notified areas abstraction of ground water
zaretily . s _ .

. is not permissible for any purpose other than drinking and domestic use

(http://cawa-noc.gov.in/LandingPage/AreaType.htm).

Budaun

OJ Latest india Map W semicRITICAL SALINE

Block Categorization CRITICAL NO DATA

SAFE B ovER EXPLOITED

Reference: https://www.indiawatertool.in/#



http://cgwa-noc.gov.in/LandingPage/Areatype/ListNotifed.pdf
http://cgwa-noc.gov.in/LandingPage/AreaType.htm
https://www.indiawatertool.in/

Delta India’s Water Risk Assessment Results 2021 (continue)

élndia watertool’

@ Ground Water Availability

B Output in extremely high-risk range B OQutput in high-risk range

Location Aquifer Properties Availability Status
Delta Eecionics | Semt Confined to Alluvium 6-12% No Data No Data 23,827 Critical Yes 226.00
- Defta Electron’™ " Unconfined Alluviam 8- 15% 3.86 3.07 63.421 Safe No 79.00

Ground Water Level Met Ground Water Availability
m {m pelow ground leve'} Sround e m {Hectare mm}

According to the Notified areas are those blocks / talukas / mandals / areas which have been notified under Environment (Protection) Act, 1986 by Central Ground Water Authority for regulation of

ground water development and management. In notified areas abstraction of ground water is not permissible for any purpose other than drinking and domestic use. Haryana state’s Net Ground Water
Availability is at 23,827 Hectare meters or equal to 238,270,000 Cubic meters (m3). Delta’s site in Gurgaon, Haryana state which is Non-water intensive industries does not use water as raw

material, categorized in “Critical” of Withdrawal permitted and not over 100% of recharge proposed (see Appendix 3 CGWA criteria for Water withdrawal and recharge by industries). The site’s ground
water withdrawal is only for domestic purpose and it doesn’t not exceed 100% of the recharged quantity in the consequence of the operational related risk result, physical risk was classified in 1.7 (No

or very limited risk)

Risk chart for Delta Electronics India Pvt. Ltd. (IND1) | WWEF Water Risk Filter 2021 Data Updates

This site heat map provides direct insight in the aggregated risk scores for the selected site.

Operational related risk Basin related risk
) Regulatory Risk: 12 |29
> Reputational Risk: 1.7

Overall Operational and Basin 1.4

Risk: .. .
. Reference: https://www.indiawatertool.in/#



https://www.indiawatertool.in/

CGWA criteria for Water withdrawal and recharge by industries

Withdrawal permitted and % of recharge proposed

Groundwater
) o ) Water Intensive industries, and those
Block Category Non-water intensive industries . .
using Groundwater as a raw material
Saf NOC required for groundwater withdrawal subject Withdrawal should not exceed 200% of
afe
to adoption of artificial recharge to ground water. the recharged quantity.

Withdrawal may be permitted subject to
Semi Critical undertaking of ground water recharge++ measures. Withdrawal should not exceed 100% of
The withdrawal should not exceed 200% of the the recharged quantity.
recharged quantity.
Withdrawal may be permitted subject to
Critical undertaking of ground water recharge++ measures. | Withdrawal should not exceed 50% of the
The withdrawal should not exceed 100% of the recharged quantity.
recharged quantity.
Withdrawal may be permitted subject to
) undertaking of ground water recharge++ measures. Mo permission for industries under this
Over Exploited )
The withdrawal should not exceed 50% of the category.

recharged quantity.

Reference: https://www.indiawatertool.in/#
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=) ‘ b ( ; Slovakia is drained by rivers forming part of Danube basin, which drained an area of 47,087 km?2 . In
\ addition, there are 8,164 km of canals for drainage, irrigation and navigation. The country features many
\«. g /. relatively small, mainly artificial, waterbodies (pond and reservoirs) with a total area of 938 km?2. A total of
) P v ') 59 recent native and 18 non-native (nine invasive) species of fishes and lampreys currently inhabit aquatic
T ‘ v habitats in Slovakia. In salmonid waters, brown trout Salmo trutta fario predominates, followed by

grayling Thymallus thymallus , whereas in non-salmonid waters, common carp Cyprinus carpio is the main
species associated with the fisheries. (Welcomme and Food And Agriculture Organization Of The United
Nations, 2011, pp.66-67,114)
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Although water is not our production factor or used in manufacturing process, Delta
Electronics Thailand and its subsidiaries has taken many measures to conserve clean
and accessible water for our local community. Based on Delta’s water consumption
breakdown, 95% of the water used by Delta’s own operation sites for domestic and
sanitary purpose (95%).However, we are continuously tacking our water management
systems and water quality, covering all plants in Thailand and our subsidiaries (India
and Slovakia), to ensure that our operations will not impact water to stakeholders or
communities especially the nearby basins. The assessment was detected 2 sites of

Delta has high risks in Basin which are the sites in Thailand and India.

1) DET1, DET3, DET5, DET6 are found seriously basin risks about Flooding,
Quality- scarcity and Biodiversity Importance Risk which these 3 issues
are significantly coherent. The closely tracking and monitoring of water
management systems are implemented and annually observing on water

quality and biodiversity’s change around the sites.

2) India’s site in Gurgaon is classified in Groundwater Block category as
“Critical” in withdrawal permission and recharge proposed classified in
Non-water intensive industries which means the permission of
groundwater withdrawal are allowed at the limited not over 100% of water
recharge. The highly monitoring and water management system tracking
are implemented closely along with the observation of the forecast
groundwater level in Haryana state every year to prevent the risk water
situation that might happen. In additional, the water management team will
discuss the opportunities and feasibilities to implement water projects at

the site for water saving and groundwater recharge.

3) Slovakia’s site, there is no risks found within Slovakia’s site yet, however
we will keep tracking the water management closely in each year to
maintain the good practices and monitoring the current update status of

water.

https://tinyurl.com/y33qlhaw
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APPENDIX 1. Basin Risk Assessment
Table 1. Industry-specific weightings for risk types, categories and indicators.
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16 Hospitality Services

17 Metals & Mining
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15 Paper & Forest Praduct Produstion
Professional Serdees, Software, Real Estate,
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Telacamimunication Lanices :Induding wiralessy
Textlles, Apparel & Luxury Good Production
Tr.lns.p-or‘l:a:lm Services

Water utilities / Water Sarvice Providers

Other (cross-sector average)

30%: 25t
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&  Electric Energy Production - Hydropower 5% S50 F5% 109 15% S0 30 30 255% 15% 15% 20 10% 30% A0
9  Electric Energy Production - Solar, Wind 35% 55% H0%% 5% 20 5% 30 30 25% 15% 0% 10%: 20% 30% S0
10 Electronics & Semdconductar Manufacturing 5% 45%: 15% el 10% 15% 30 30 25% 15% it ] 20% 10% S0 30
11 Fishing and aquaculture S0% A58 5% L 20 0% i el 255 15% 0% 20 10% 0% AT
12  Food & Beverage Production T T i 15% S 0% S0 i 255 15% i 10 5% Ehi ] 45%:
13 Food Retailing 40 505 H0 200 10%: 25 30 30 255 15% L] 10%: 1049 S0% 0
14 General or Specislity Reailing 459 50%: F0 2005 109 0% i S0 255 15% 355 15% 10% 559 20
15 Health Care, Pharmaceuticals and Biotechnology 405 20 15% 250 30 ] 255 15% 104 30 109 S0% 10%

20

S0

A0

450

(2]

S0

S0%

S0

Ehi ]

435

BEBRY

8
*
L E
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APPENDIX 2. Operational Risk Assessment

Table 1. Industry-specific weightings for risk types, categories and indicators for full version
questionnaire.

Risk category Risk gype Risk category Risk type Risk category
* - e ropgena | Mede  Conmury
1 Agriculture (animal products) 75% T3% T 20% 50% E0% 5% 35% 65%
2 Agricubture (plant products) 60% 93% 7% 25% 50% E0% 15% 35% 65%
3  Appliances & General Goods Manufacturing iy [ 3% 20% 50% 50% 20% 35% B5%
4 ﬁi‘:ﬁﬁﬁiﬁﬁ:‘:ﬁ”mm ne& B5% 57% 43% 15% 0% 50% 20% 355 5%
5  Chemicals & Other Materials Production 6% A% A6% 15% 50% L0% 5% 35% B5%
&  Construction Materials 50% 92% 8% 20% 0% S0% 30% 35% 65%
7 f;:::ﬁ?;ﬂ;r:iﬁzzza'r'lsg'i":jb""“iu" 60% 3% 19% 20% 0% 50% 20% 35% 65%
-3 Electric Energy Preduction - Hydropower 65% 3% 17% 20% 0% S0% 15% 35% 65%
9 Electric Energy Production - Solar, Wind 35% 9% 2% 35% 50% E0% 30% 35% 65%
10 Electronics & Semiconductor Manufacturing B65% el% A% 15% 50% 50% 20% 35% B5%
11 Fishing and aguaculture 50 el% A% 30% 50% 50% 20% 35% B5%
12 Food & Beverage Production T0% BI% 18% 10% 50% E0% 20% 35% 65%
13 Food Retailing 40% % 29% 25% 50% E0% 35% 35% 65%
14 General or Speciality Retsiing 45% % 20% 20% 0% S0% 35% 35% 65%
15 :;‘i'::hifli';ha rmaceuticals and 65% 62% sk 25% 0% 50% 10% 35% 65%
16  Hospitality Services 55% B0% A% 15% 0% S0% 30% 35% 65%
17 Metals & Mining 65% 92% 8% 5% 0% S0% 30% 35% 65%
18  0il Gas & Consumable Fuels 65% 93% 7% 5% 50% E0% 30% 35% 65%
19 E:::ﬁf:’l’nas'j;:::: Software, Real Estate, 40% 70% 0% 40% 50% 50% 20% 35% 65%
20 Paper & Forest Product Production 65% T3% T 15% 50% E0% 20% 35% 65%
21 Textiles, Apparel & Luxury Goed Production 55% % 29% 30% 50% E0% 15% 35% 65%
212 Transportation Services B5% 3o 1% 20% 50% 50% 15% 35% B5%
13 Water utilities / Water Service Providers T0% B2% 38% 25% 50% L0% 5% 35% B5%
24 Telecommunications 50% 0% 10% 30% 0% S0% 20% 35% 65%
25 Other S B0% A% 15% 0% E0% 35% 35% &5%

Reference: https://waterriskfilter.panda.org/



https://waterriskfilter.panda.org/

Bibliography

Vi.

Vii.

viii.

Xi.

Xii.

Xiii.

Xiv.

XV.

XVi.

Xvii.

XViii.

XiX.

Abhishek, S., Saurabh, K. and Dhawal, P. (2019). Situation Assesment Report Faecal Sludge and Septage Management. [online] Available at:
https://scbp.niua.org/download.php?fn=Uttarakhand%?20Situational%20Assessment%20Report%20 (2).pdf [Accessed 29 Jul. 2021].

Apichart, T., Chavalit, V., Yoo-ee, G., Prathet, S. and Prasert, P. (2003). Alien Aquatic Species in Thailand. [online] Inland Fisheries Research and Development Division: Department of
Fisheries of Thailand. Available at: https://www.fisheries.go.th/if-center/web2/images/pdf/alien.pdf [Accessed 29 Jul. 2021].

Bangkok Post Public Company (2018). Ban Announced on Keeping Invasive Cichlid Fish. [online] https://www.bangkokpost.com. Available at:
https://www.bangkokpost.com/thailand/general/1433206/ban-announced-on-keeping-invasive-cichlid-fish [Accessed 30 Jul. 2021].

Brauman, K.A., Richter, B.D., Postel, S., Malsy, M. and Floérke, M. (2016). Water depletion: An improved metric for incorporating seasonal and dry-year water scarcity into water risk
assessments. Elementa: Science of the Anthropocene, 4, p.000083.

Central Ground Water Authority (CGWA). (n.d.). Notified Areas Are Those Blocks / Talukas / Mandals / Areas Which Have Been Notified under Environment (Protection) Act, 1986 by
Central Ground Water Authority for Regulation of Ground Water Development and management. [online] Available at: http://cgwa-noc.gov.in/LandingPage/AreaType.htm [Accessed 9
Jul. 2021].

Chaichana, Ratcha & Poungcharean, Santi & Yoonphand, Ruangvich. (2011). Habitat, abundance and diet of invasive suckermouth armored catfish (Loricariidae Pterygoplichthys) in the
Nong Yai Canal, East Thailand. Tropical Zoology. 24. 49-62.

Chaichana, R., Pouangcharean, S. and Yoonphand, R. (2013). Foraging Effects of the Invasive Alien Fish Pterygoplichthys on Eggs and First-Feeding Fry of the Native Clarias
macrocephalus in Thailand. Kasetsart J. (Nat. Sci.) 47 : 581 - 588 (2013), [online] 47, pp.581-588. Available at: http://www.thaiscience.info/Journals/Article/TKIN/10898103.pdf
[Accessed 30 Jul. 2021].

Chaichana, R., Poungcharean, S. and Yoonphand, R. (2011). Habitat, abundance and diet of invasive suckermouth armored catfish (Loricariidae Pterygoplichthys) in the Nong Yai
Canal, East Thailand. Tropical Zoology, [online] 24, pp.49-62. Available at:

https://www.researchgate.net/publication/287705645 Habitat abundance and_diet of invasive suckermouth armored_catfish_Loricariidae Pterygoplichthys in_the Nong_Yai Canal
East_Thailand/citation/download [Accessed 30 Jul. 2021].

Charlier, R.H. (2006). The Environment in Asia Pacific Harbours. Journal of Coastal Research, 224, pp.1015-1015.

Crowl, T.A., Townsend, C.R. and Mcintosh, A.R. (1992). The impact of introduced brown and rainbow trout on native fish: the case of Australasia. Reviews in Fish Biology and Fisheries,
2(3), pp.217-241.

Doyle Houghton, E. (2021). Climate Change in Thailand. [online] ArcGIS StoryMaps. Available at: https://storymaps.arcgis.com/stories/6a890abfd3d0470aa78c4cc006cd1502 [Accessed
4 Aug. 2021].

Freshwater Ecoregions of the World. (n.d.). The Map of Freshwater Fish Species Richnes. [online] Available at: https://www.feow.org/global-
maps/biodiversity/freshwater fish_species_richness [Accessed 9 Jul. 2021].

Golani, D. and Snovsky, G. (2013). Occurrence of suckermouth armored catfish (Siluriformes, Loricariidae, Pterygoplichthys) in inland waters of Israel. Biolnvasions Records, [online]
2(3), pp-253—-256. Available at: https://www.researchgate.net/figure/Lateral-and-ventral-view-of-Pterygoplichthys-pardalis-164-mm-SL-HUJ-20156-from-Nahal_fig2 276045020 [Accessed
17 Apr. 2021].

GURGAON DISTRICT AT A GLANCE SI. NO. ITEMS Statistics. (n.d.). [online] Available at: http://cgwb.gov.in/District Profile/Haryana/Gurgaon.pdf [Accessed 29 Jul. 2021].
issg.org. (2020). Global Invasive Species Database. [online] Available at:
http://issg.org/database/species/search.asp?sts=sss&st=sss&fr=1&x=28&y=10&sn=&rn=Thailand&hci=8&ei=162&lang=EN [Accessed 28 Jul. 2021].

Kordach, A., Chardwattananon, C., Wongin, K., Chayaput, B. and Wongpat, N. (2018). Evaluation on the Quality of Bangkok Tap Water with Other Drinking Purpose Water. E3S Web of
Conferences, 30, p.01011.

Lymer, D., Funge-smith, S., Khemakorn, P., Naruepon, S. & Ubolratana, S. (2008). A review and synthesis of capture fisheries data in Thailand — Large versus small-scale fisheries. FAO
Regional Office for Asia and the Pacific, Bangkok, Thailand. RAP Publication 2008/17, 51 pp.

Malik, V., Singh, S. and Singh, R. (2012). APPLICATION OF “PROCESSING MODFLOW FOR WINDOWS (PMWIN)” FOR SUSTAINABLE GROUND WATER RRESOURCES STUDY
FOR GURGAON DISTRICT, HARYANA, INDIA. International Journal of Engineering Science and Technology, [online] 4(09). Available at:
https://www.researchgate.net/publication/263089240 APPLICATION_OF PROCESSING MODFLOW_FOR_WINDOWS_PMWIN_FOR_SUSTAINABLE_GROUND WATER RRESOU

RCES _STUDY_FOR_GURGAON_DISTRICT HARYANA_ INDIA [Accessed 8 Jul. 2021].

Morgan, A., Laporte-Bisquit, A., Camargo, R., Dobson, R. and Costa, F. (2012). Analyse Risk. [online] Water Risk Filter. Available at:
https://waterriskfilter.panda.org/?loginRequired=1&returnUrl=%2Fen%2FAssess%2FIntroduction [Accessed 9 Jul. 2021].



https://scbp.niua.org/download.php?fn=Uttarakhand%20Situational%20Assessment%20Report%20
https://www.fisheries.go.th/if-center/web2/images/pdf/alien.pdf
https://www.bangkokpost.com/thailand/general/1433206/ban-announced-on-keeping-invasive-cichlid-fish
http://cgwa-noc.gov.in/LandingPage/AreaType.htm
http://www.thaiscience.info/Journals/Article/TKJN/10898103.pdf
https://www.researchgate.net/publication/287705645_Habitat_abundance_and_diet_of_invasive_suckermouth_armored_catfish_Loricariidae_Pterygoplichthys_in_the_Nong_Yai_Canal_East_Thailand/citation/download
https://www.feow.org/global-maps/biodiversity/freshwater_fish_species_richness
https://www.researchgate.net/figure/Lateral-and-ventral-view-of-Pterygoplichthys-pardalis-164-mm-SL-HUJ-20156-from-Nahal_fig2_276045020
http://cgwb.gov.in/District_Profile/Haryana/Gurgaon.pdf
http://issg.org/database/species/search.asp?sts=sss&st=sss&fr=1&x=28&y=10&sn=&rn=Thailand&hci=8&ei=162&lang=EN
https://www.researchgate.net/publication/263089240_APPLICATION_OF_PROCESSING_MODFLOW_FOR_WINDOWS_PMWIN_FOR_SUSTAINABLE_GROUND_WATER_RRESOURCES_STUDY_FOR_GURGAON_DISTRICT_HARYANA_INDIA
https://waterriskfilter.panda.org/?loginRequired=1&returnUrl=%2Fen%2FAssess%2FIntroduction

Bibliography

XX.

XXi.

XXil.

xXiii.
XXiV.

XXV.

XXVi.

XXVii.

XXViii.

XXiX.

XXX.
XXXi.

XXXii.

XXXiil.

XXXIV.

XXXV.

XXXVi.

Morgan, A., Laporte-Bisquit, A., Camargo, R., Dobson, R. and Costa, F. (2012). Analyse Risk. [online] Water Risk Filter. Available at:
https://waterriskfilter.panda.org/?loginRequired=1&returnUrI=%2Fen%2FAssess%2FIntroduction [Accessed 9 Jul. 2021].

Nico, L.G., Beamish, W.H. and Musikasinthorn, P. (2007). Discovery of the invasive Mayan Cichlid fish “Cichlasoma” urophthalmus (Guinther 1862) in Thailand, with comments on other
introductions and potential impacts. Aquatic Invasions (2007), [online] 2(3), pp.197—214. Available at: http://ciclidos-mexico.com/articulos/Al_2007_2 3 Nico_etal.pdf [Accessed 25 Sep.
2020].

Notification of the Ministry of Agriculture and Cooperatives (2018). Specifying species of aquatic animals that are prohibited to import, export, transit or cultivate. [online]
http://www.mratchakitcha.soc.go.th/index.html , Thailand: Notification of the Ministry of Agriculture and Cooperatives, p.32. Available at:

https://www4.fisheries.go.th/local/file document/20180309101422 1 file.pdf vsznanszmaainsmnsuazavnsal es AvuaTindniinvnandn deeen 1w WemnLiEe Ut e N o AEUT LA 06 9 $1MAAYULNEN o< HNTIAN
w&de.

Patel, K. (2020). Drought Hits Thailand. [online] earthobservatory.nasa.gov. Available at: https://earthobservatory.nasa.gov/images/146293/drought-hits-thailand [Accessed 3 Aug. 2021].
Sala, O.E. (2000). Global Biodiversity Scenarios for the Year 2100. Science, [online] 287(5459), pp.1770-1774. Available at: http://science.sciencemag.org/content/287/5459/1770
[Accessed 2 Mar. 2019].

Salsiah, A. and Dato Lim, J.H. (2021). Ready for the Dry Years Building resilience to drought in South-East Asia Second Edition. [online] . Available at:
https://www.unescap.org/sites/default/d8files/knowledge-products/Ready_for_the_Dry_Years_Second_edition.pdf.pdf [Accessed 3 Aug. 2021].

Santi, P., Phongchete, P., Soranath, S. and Sommai, J. (2010). Proceedings of the 48th Kasetsart University Annual Conference, Kasetsart, 3-5 March, 2010. Subject: Fisheries,
unpaginated. Kasetsart University, Kasetsart, Thailand. ed. [online] Kasetsart University Kasetsart Thailand. Available at: https://www.cabi.org/ISC/abstract/20103249908 [Accessed 29
Jul. 2021].

Tan, M.T.C., Jumawan, J.C. and Quilang, J.P. (2016). Low genetic diversity in Clarias macrocephalus GAYanther, 1864 (Siluriformes: Clariidae) populations in the Philippines and its
implications for conservation and management. Journal of Threatened Taxa, [online] 8(6), pp.8849—8859. Available at: https://threatenedtaxa.org/index.php/JoT T/article/view/2261/3691
[Accessed 29 Jul. 2021].

Tanaka, W., Wattanasiriserekul, R., Tomiyama, Y., Yamasita, T., Phinrub, W., Chamnivikaipong, T., Suvarnaraksha, A. and Shimatani, Y. (2015). Influence of Floodplain Area on Fish
Species Richness in Waterbodies of the Chao Phraya River Basin, Thailand. Open Journal of Ecology, 05(09), pp.434—451.

Thana-Dachophol, T., Teamsuwan, V., Udomsap, L., Wongsamut, W. and Chamnankaew, U. (2020). M%7 1a91z# nm3u3 w139 amsut chluwannza oud § O w.a. 2563 (An Analysis of Water
Management in 2020 Drought Conditions) n? @ né S ouialawa 13 aw il VFIITU2 LRy B g ANNT W 3 296 W us 29 CERGEE 7 | @ mmmtm 1 5. [online] . Available at:
https://www.rid.go.th/thaicid/_5_article/13symposium/21.pdf [Accessed 3 Aug. 2021].

Total Dissolved Solids. (2021). [online] . Available at: https://iccontrols.com/wp-content/uploads/art-v1400001_total_dissolved_solids_measurement.pdf.

Tomojiri, D., Musikasinthorn, P. and Iwata, A. (2019). Food habits of three non-native cichlid fishes in the lowermost Chao Phraya River basin, Thailand. Journal of Freshwater Ecology,
34(1), pp.419-432.

Vorosmarty, C.J., Mcintyre, P.B., Gessner, M.O., Dudgeon, D., Prusevich, A., Green, P., Glidden, S., Bunn, S.E., Sullivan, C.A., Liermann, C.R. and Davies, P.M. (2010). Global threats to
human water security and river biodiversity. Nature, [online] 467(7315), pp.555-561. Available at: https://www.nature.com/articles/nature09440.

Welcomme, R. and Food And Agriculture Organization Of The United Nations (2011). Review of the State of the World Fishery Resources : Inland Fisheries. Rome: Food and Agriculture
Organization of the United Nations, pp.66-67,114.

www.fao.org. (2008). A Review and Synthesis of Capture Fisheries Data in Thailand. [online] Available at: http://www.fao.org/3/i0573e/i0573e00.htm [Accessed 28 Jul. 2021].
www.fishbase.in. (n.d.). List of Freshwater Fishes reported from Thailand. [online] Available at:
https://www.fishbase.in/country/CountryChecklist.php?showAll=yes&what=list&trpp=50&c_code=764&cpresence=Reported&sortby=alpha2&ext_CL=on&ext_pic=on&vhabitat=fresh
[Accessed 29 Jul. 2021].

WAt 2., lwwsmi, A, ineAszin, L, Asdnsana, 9., InduzAuen, w., visana, 5. and ms, 4. (2019). MmesFrmadRuiuginiurenlamuedanein Sarotherodon melanotheron Rippell, 1852. a1sa1sinenaansuazimatulad use., [ONline] 4(1)
pp.25—31. Available at: https://lio1 tci-thaijo.org/index.php/yru_jst/article/view/160693/139133 (Accessed 30 Jul 2021..



https://waterriskfilter.panda.org/?loginRequired=1&returnUrl=%2Fen%2FAssess%2FIntroduction
http://ciclidos-mexico.com/articulos/AI_2007_2_3_Nico_etal.pdf
http://www.mratchakitcha.soc.go.th/index.html
https://www4.fisheries.go.th/local/file_document/20180309101422_1_file.pdf
http://science.sciencemag.org/content/287/5459/1770
https://www.cabi.org/ISC/abstract/20103249908
https://threatenedtaxa.org/index.php/JoTT/article/view/2261/3691
https://www.nature.com/articles/nature09440
http://www.fao.org/3/i0573e/i0573e00.htm
https://www.fishbase.in/country/CountryChecklist.php?showAll=yes&what=list&trpp=50&c_code=764&cpresence=Reported&sortby=alpha2&ext_CL=on&ext_pic=on&vhabitat=fresh
https://li01.tci-thaijo.org/index.php/yru_jst/article/view/160693/139133




