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Abstract

This study evaluated the impact and benefits of
implementing Zyclonic, a new wastewater treatment
technology, on Sichang Island. In collaboration with
local municipalities, SCG Chemicals aims to enhance
sustainable greywater management on the island by
transitioning from the existing system to the Zyclonic
technology.

The research examined this transition by analyzing
current greywater management  practices and
comparing them with the capabilities of the Zyclonic
system to assess its practicality. The findings
highlighted the improved treatment efficiency of the
Zyclonic system while identifying challenges related to
implementation and community adoption. These
insights were used to formulate recommendations for
developing and optimizing the Zyclonic system on
Sichang Island.
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Executive Summary

SCG Chemicals [SCGC] is working with the
municipality of Sichang Island to enhance wastewater
management by implementing the Zyclonic system.
Sichang Island, located in Chonburi province, has
faced challenges in managing greywater due to
limited land, reliance on rainwater, and insufficient
wastewater treatment infrastructure. As a result, many
households and businesses are discharging untreated
wastewater into the sea, which negatively impacts the
environment and local water resources.

The municipality and SCGC have launched a kitchen
wastewater collection project, but participation has
been low due to a lack of awareness. The introduction
of the Zyclonic system aims to provide a sustainable
solution for treating wastewater by converting
kitchen waste into reusable water. Although the
system has proven beneficial, there are operational
challenges, such as inconsistent  wastewater
collection, overflow incidents, and dependence on
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manual transport. To enhance participation and
ensure long-term adoption, our team collaborated
with SCGC and the municipality to analyze community
engagement strategies, optimize data collection
processes, and promote awareness of the
environmental and economic benefits of sustainable
wastewater treatment on Sichang Island.

Our approach includes conducting surveys and
interviews with local residents, businesses, and
municipal officials to identify the main barriers to
participation. We found that many households were
unaware of the existing wastewater collection project
and held misconceptions about its benefits and
feasibility. Moreover, logistical challenges such as
irregular collection schedules and a lack of resources
for manual transport contributed to operational
inefficiencies.
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Objective and Methods

To gather data on the implementation of the Zyclonic
wastewater treatment system on Sichang Island, the
team aimed to achieve three key objectives:

1. To understand the Community Wastewater
Management (CWM] situation on a small island and its
limitations.

2. To investigate how the sustainable wastewater
treatment system operates on Sichang Island.

3. To evaluate the practicality and benefits of
transitioning from traditional Community Wastewater
Management to a sustainable wastewater treatment
model, using the Zyclonic system on Sichang Island as
an example.

1] Our team conducted a study on wastewater
management on Sichang Island by interviewing local
officials and residents. These interviews provided
valuable insights into the island’s current wastewater
infrastructure, community challenges, and perspectives
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Interviewed with Mr. Puvanut - municipality

on greywater reuse. We surveyed several residents
across different age groups to assess their awareness
of wastewater management and their willingness to
engage in sustainable solutions. Additionally, we
observed the wastewater collection and transportation
processes to identify inefficiencies, including
inconsistent participation behaviors. We employed
descriptive statistics and classification methods to
analyze the collected data, revealing trends and
primary community concerns regarding wastewater
treatment.

2] In objective two, our team gathered information
about the implementation of the Zyclonic wastewater
treatment system by engaging with representatives
from SCGC and local authorities. SCGC provided
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insights regarding the system and its maintenance
during on-site visits, while municipal officials
discussed how it could be integrated into the existing
infrastructure. Additionally, our team observed
wastewater collection and treatment operations,
assessing transport inefficiencies, overflow issues, and
community participation. These efforts helped
identify key barriers and opportunities for improving
the system’s sustainability and effectiveness.

3] In relation to objective three, our team conducted
semi-structured interviews with community members
to gauge their willingness to adopt the system, their
understanding of wastewater treatment, and any
potential barriers to participation. Additionally, we
analyzed water parameters such as Total Dissolved
Solids [TDS], pH, and ammonium concentration to
evaluate the effectiveness of the Zyclonic system in
treating greywater. These methods provided valuable
insights into both community engagement and the
system’s technical performance, aiding in the
assessment of its feasibility for long-term adoption
on Sichang Island.
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Water samples collected for measuring water parameters
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Results and Analysis

Our research results enabled us to evaluate the
effectiveness of the Zyclonic wastewater treatment
system, assess community participation in wastewater
management, and compare the feasibility of
transitioning from traditional methods to a
sustainable system on Sichang Island. The team
examined local views on wastewater disposal,
identified challenges in greywater collection, and
explored the viability of integrating the Zyclonic
system as a long-term solution.

1) Our team gathered insights into community
wastewater management practices and identified key
challenges in wastewater disposal on Sichang Island.
Currently, there is no «centralized wastewater
treatment system, which forces most households and
businesses to rely on soak pits or to discharge
wastewater directly into the sea.

Through our interviews and surveys, we discovered
that community awareness regarding wastewater
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management is low. For instance, only 43.8% of
residents reuse greywater, and just 87.7% are aware
of its environmental impact. Participation in the
municipality’s kitchen wastewater collection program
is also very limited, with only about 2% of
households actively contributing. Many residents are
unaware of the program’s purpose, but interest in
participating significantly increases when they learn
about the Zyclonic system’s role in wastewater
treatment.

2] The team investigated the operation and impact of
the Zyclonic wastewater treatment system through
interviews with representatives from SCGC and
municipal authorities. The implementation of this
system on Sichang Island has provided a structured
and systematic approach to greywater management.
By collecting wastewater from 30 to 40 households
and restaurants and transporting it to the SCGC
Zyclonic treatment site, the system facilitates the
reuse of wastewater for non-potable purposes. This
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initiative significantly helps in reducing wastewater
discharge and lessening the dependence on purchased
water.

However, during the collection process, kitchen
wastewater often spills from the containers while
being transported to the treatment site. This spillage
leads to unpleasant odors, hygiene concerns, and
environmental pollution, indicating that the current
method of collecting greywater may be inefficient.

3) Interviews were conducted with community
members alongside water quality assessments. The
interviews revealed that only 28% of households
were participating in the greywater collection
program. However, after learning about the program’s
purpose, interest in participation increased to 64%.

To evaluate the effectiveness of the Zyclonic system,
water quality was analyzed using three key
parameters: Total Dissolved Solids (TDS], pH, and
ammonium levels. Eight samples were collected,
indicating that the treated water stored in the tank
had lower quality compared to the area’s natural
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usable water, it still met acceptable standards for
non-potable use.

A comparison was made between the Zyclonic system
and traditional wastewater management methods,
specifically soak pits. While soak pits are easier to
operate and passively absorb wastewater into the
ground, the Zyclonic system offers a more scalable
and adaptable solution. Additionally, Zyclonic

actively treats wastewater to improve its quality,
while soak pits rely solely on soil absorption for
treatment.
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Recommendation

This report provides recommendations for improving
wastewater management on Sichang Island, with an
emphasis on enhancing greywater collection and
treatment. The objective is to develop a more
efficient and sustainable system that will conserve
water and protect the environment over the long
term.

1) Enhancing community engagement is essential for
involving residents. Workshops should be organized
to educate the community, particularly regarding
greywater management. These workshops can include
hands-on activities, such as constructing simple
filtration systems. Additionally, offering incentives
like free water can motivate both residents and
businesses to participate in sustainable practices.

2] The greywater collection process still needs
improvement. A digital platform, such as a website or
app, should be developed to facilitate easy
scheduling of greywater collection. This platform
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include a rewards system that allows residents to
earn points for each request, which can be exchanged
for various benefits. Additionally, there should be
more greywater disposal bins and containers with lids
provided to enhance the convenience of collection.

3] If these changes are implemented effectively, the
system will need to expand in order to meet demand.
This entails incorporating larger tanks, more trucks,
and enhancing the Zyclonic treatment system. These

measures  will ensure that the wastewater
management system remains sustainable and
efficient.
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Introduction

Water is essential to human life. While it covers
70% of the Earth’s surface, only 3% is
freshwater, and just 0.06% is readily accessible.
However, rapid population growth and human
activities continue to strain water resources,
mainly through pollution from household and
industrial wastewater.

Among various types of wastewater, greywater—
originating from sinks, showers, and kitchen drains—is
relatively cleaner than blackwater, which contains
sewage. If not properly managed, greywater can still
pose environmental risks. It often carries organic
matter, food particles, grease, soaps, and detergents,
which, when released untreated, can pollute water
bodies, disrupt aquatic ecosystems, and contribute to
nutrient overloading. Over time, stagnant greywater
can also become a breeding ground for harmful
bacteria and pathogens, posing public health risks.

Figure 1 - Sichang Island’s shore
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In small developing communities and islands,
with limited wastewater treatment, greywater
mismanagement is a major issue. Without proper
facilities or regulations, households, hotels, and
restaurants discharge greywater directly into the
environment, causing eutrophication, algal
blooms, and oxygen depletion. This harms
environment, marine life, corals, and biodiversity,
threatening fishing, tourism, and water resources.

% 22 SCGC

Located in Chonburi Province, Thailand, Sichang Island
generates a considerable amount of greywater daily
from households and restaurants. However, limited
wastewater treatment infrastructure and seasonal
droughts, especially in the dry season, highlight the
island’s need for sustainable greywater management.
In response, the local government of Sichang Island
has partnered with SCG Chemicals [SCGC] to enhance
sustainable wastewater management approaches.



Figure 2 - Sichang Island’s shore
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Figure 3 — Sichang Island’s sea
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One of the municipality and SCGC'’s initiatives focuses
on treating and reusing kitchen greywater from households
and restaurants by using their new wastewater treatment
technology. Implementing new technology in island
communities, however, presents challenges, as a well-
structured system, involvement of the community members,
and government support are essential. Raising public
awareness of greywater management and demonstrating its
environmental, social and economic impacts and benefits
are crucial steps in ensuring long-term adoption. By
assisting SCGC in deploying sustainable greywater treatment
technologies on Sichang Island, they can create a scalable
model for other islands, reducing environmental impacts,
conserving freshwater, and promoting long-term water
security.

Overall, the project aims to evaluate the sustainable
impact and benefits of a new greywater treatment
technology on a small island, focusing on its practicality to
Sichang Island.



Objectives

To understand the Community
O.I ‘ Wastewater Management [CWM]

practice on Sichang Island and
limitations.

To understand how a sustainable
02 ' wastewater treatment system works
and its benefits on Sichang Island.

To assess the practicality and benefits
of transitioning from traditional CWM
03 ' to a sustainable wastewater treatment
model using a Zyclonic system on
Sichang Island.
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Figure 4 - locals use truck to
collect kitchen wastewater

Figure 5 - Survey a local

The team employed semi-structured interviews, site
observation, surveys, and water parameters analysis to
achieve the objectives. These methods provided
findings that aligned with the project’s objectives and
contributed to the goal. Based on the findings, the
team defined essential recommendations for developing
a sustainable wastewater treatment system on the
island and encouraged community involvement.




Background
&
Literature Review

Waste management is vital for sustainable development but
remains a global challenge, especially in developing
countries. In Thailand, rapid economic growth, urbanization,
and tourism worsen the issue.

One important type of waste is wastewater which is water
used from households, industry, and agriculture, contains
pollutants and microorganisms that pose health and
environmental risks. Effective wastewater management is
essential for healthy living, especially in resource-limited
communities.
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Figure 6 - locals use truck to
collect kitchen wastewater



Geographic and Resource
Limitations of Sichang Island

As an isolated island, Koh Sichang faces infrastructure
and resource limitations, making waste management
costly and challenging (Tyedmers et al, 2020].
Increasing tourism worsens waste issues, raising concerns
_ over environmental degradation and  resource
conservation. Efforts to promote sustainable tourism
include eco-friendly tours, waste reduction programs,
and green infrastructure (Sakcharoen et al., 2024].

144 000

Chonburi
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What is Greywater?

Figure 7 — Map of Sichang Island and Chonburi Province, Thailand The term describes wastewater generated from house
holds and restaurants without fecal contaminations,
including showers, bathtubs, dishwashers, laundry tubs,
washing machines, and kitchens.

Koh Sichang is a small island in the Gulf of Thailand,
about 12 km off the coast of Sri Racha District, Chonburi
Province. It covers 7.9 square kilometers with around
4,500 residents [TEIl, 2023) engaged in fishing, small-
scale agriculture, and tourism. Tourism is a major
economic driver, with 484,000 to 523,000 annual
visitors from 2016 to 2022 (Sakcharoen et al., 2024].
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Greywater in Sichang Island

Sichang Island faces greywater management challenges
due to its limited space and resources.

Figure 8 - Greywater from restaurant in Sichang

Improper disposal harms the environment and worsens
water scarcity, making treatment essential. Many small
islands lack adequate collection and treatment systems,
leading to direct sewage dumping, which degrades water
quality and marine ecosystems [Reef Resilience Network,
2021). Given limited freshwater resources, reusing
treated greywater can help reduce water scarcity, lessen
freshwater demand, and support sustainability.
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Figure 9 — Soak pits

Most households in Sichang Island use a soak pit
system, which relies on soil absorption for wastewater
disposal. Installed underground, it allows pre-treated
effluent to seep through perforated walls into the
surrounding soil. Soil particles filter suspended solids,
while microorganisms break down organic compounds.
(Pollution Control Department, 2012].

However, if the soil has poor permeability, the soak pit
may overflow. Over time, clogging can also cause
surface overflow.




Zyclonic System in Sichang Island After creating the first version of the Zyclone Cube, SCGC
was able to convert grey or black water into pathogen-
free water using biological and electrochemical processes.

SCG Chemicals Public Company Limited [SCGC], e SCGC developed a new modular version that disassembles

a petrochemical company that aligns its the Zyclone Cube into three compartments: the Zyclone

innovations with sustainability trends and ; _ ; Separator, soil treatment, and liquid treatment units.

Corporate Social Responsibility [CSR]
efforts, actively supports Sichang
Island’s development. o |

The liquids treatment compartment
evolved into the Aquonic 600 tank,
which provides increased flexibility
by enabling scalability and providing
compatibility with septic tanks system.

.
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Due to Sichang Island’s limited water 2=
i_ -
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resources, SCGC partnered with the
government to implement Zyclonic
technology for greywater treatment,
particularly for kitchen wastewater.

Zyclonic aligns with Sustainable
Development Goal (SDG] 6, aiming to
improve water management, sanitation access,
and water quality worldwide (Martin, 2023].

Figure 10 - Zyclonic

In some cases that greywater contains high
content of oil or fats, grease traps will be
V Key Features ) L.
installed, functioning as pre-treatment.

SAFE CLOSE LOOP IRRIGATIOMN WATER SCALABLE MOVABLE
PATHOGEN-FREE WATER SYSTEM RECOVERY
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Aquonic Tank in Zyclonic System

The Aquonic Tank, developed by SCGC, is a prefabricated modular wastewater
treatment unit designed to treat greywater. It uses advanced biological and
electrochemical treatment processes to produce high-quality, pathogen-free
effluent suitable for applications, such as toilet flushing and irrigation. Available
in two capacities [0.6 m*/d and 1 m*/d per unit], the system incorporates several
treatment steps, including anaerobic, aerobic, and anoxic processes, followed by
electrochemical disinfection [SCGC, 2020].

Instead of using electrochemical
disinfection in the eighth chamber,
SCGC use regular Chlorine tablets to
eliminate the pathogen in the water
in the final step before sending it to
the water storage tank to promote
energy efficiency.

Figure 11 - Internal Layout and Treatment Cycle of Aquonic Tank

et BSAC CHULA

0 v 8. SCGC

O 00 N O VT &~ W N -

. Up-flow filter chamber

. First sedimentation chamber

. Anaerobic chamber

. Aerobic chamber

. Anoxic chamber

. Recirculation chamber

. Secondary sedimentation chamber

. Chlorine dosing disinfection

. Treated water chamber is the final chamber

Biomedia is created by the
microbial consortium by SCGC
to treat water in the Zyclonic
system. This will break down
organic matter, use oxygen,
and remove nitrogen through
denitrification.

The Plastic media, will trap
the remaining solid matter
in the Aquonic tank
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Zyclonic System in Sichang Island [continue)

However, the system also has some limitations. It requires
regular maintenance and a consistent electricity supply to
operate effectively. If the system is inactive for over six
months, a start-up phase is needed to restore its
functionality. Furthermore, its electrical components must
be protected from water damage, which should be
considered when planning its deployment.

The first installation of the Zyclonic system was at Khlong
Phlapphla in 2019 (SCGC, 2019], at that time, the
Zyclonic technology was mainly aimed at treating toilet
wastewater, and blackwater [SCGC, 2021). However, the
Zyclonic system can also adapt to use with different types
of wastewater.

For instance, in 2021, SCGC installed a Zyclonic system at
Khlong Sam Wa, aiming to reduce wastewater disposal into
natural water sources by treating greywater and
blackwater produced from the child development center
of Kamalun Islam mosque community into pathogen-free
water [SCGC, 2022].
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Figure 12 - Zyclonic system at Khlong Sam Wa

In Sichang Island, SCGC uses this technology to treat
kitchen water and household grey water, and pathogen-
free water for further purposes and support the water
scarcity problem.

Despite the potential of this technology, their adoption
faces several obstacles, including community awareness,
infrastructure limitations, and the adaptability of the
technology to different local conditions.
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Methodology

and Findings
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This project aimed to evaluate the sustainable
impact and benefits of a new greywater treatment
technology and practicality on Sichang Island. The
project incorporated qualitative and quantitative
methods to assess the current situation of greywater
management and evaluated how a new treatment
technology can be implemented to enhance
sustainability on the island. A comprehensive
literature review explore fundamental concepts in
greywater management and the current situation on
Sichang Island. The problem of limited infrastructure
and environmental concerns due to improper
greywater disposal were examined. The following were
the objectives:

1. To understand the Community Wastewater
Management ([CWM] situation on a small island and its
limitations.

2. To investigate how the sustainable wastewater
treatment system operates on Sichang Island.

3. To evaluate the practicality and benefits of
transitioning from traditional Community Wastewater
Management to a sustainable wastewater treatment
model, using the Zyclonic system on Sichang Island as
an example.

11



Objective 1

3.1 To understand the Community Wastewater

Management ([CWM] situation on a small island
This section explores the present-day and its limitations.

practices and limitations of greywater
management on Sichang Island, including
their  perspectives on  wastewater
management. The findings were derived
through multiple approaches, including
direct observations, semi-structured
interviews with related stakeholders, and
survey locals. These efforts helped
provide a well-rounded understanding of
the current system, as well as the
challenges it faces.

Figure 13 - Interview with community members
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Method

1. Semi-structured interviews with municipality
and community members

The team conducted semi-structured interviews with
municipal authorities and community members to assess
the community’s wastewater management, particularly
regarding greywater. Municipal authorities explained the
current waste management practices and challenges,
while community members shared their views on
greywater reuse and local wastewater issues.

Figure 14 - Interview with community members

The interviews also explored cultural factors
influencing attitudes toward sustainable water
practices. Participants were chosen based on
convenience, and interviews were conducted with
households, restaurants, and accommodations. The
data from these interviews were analyzed using
qualitative content analysis. The interview
questions can be found in Appendix A.

g 7 Figure 15 - Interview with community members
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2. Survey local residents
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The local survey aimed to assess greywater
knowledge, waste treatment awareness,
environmental impacts, green behavior, and the
effect of greywater on the community. It explored
the community's understanding of greywater,
disposal practices, and openness to improved
systems. Participants received a brief explanation of
greywater and its benefits before completing the
survey. The survey also examined attitudes toward
sustainability and community involvement in waste
management.  Responses  were analyzed to
understand interest in new greywater technology,
community practices, and environmental awareness.
Participants aged 25-55 were selected for a broader
perspective. The survey included both closed and
open-ended questions and collected demographic
information. The results were cross-referenced with
interview and observational data to provide a full
understanding of community needs and involvement
in wastewater management.

14



Findings

&

Figure 17 - Map of Sichang Island

In this objective, the team found information on
the challenges of community wastewater
management on Sichang Island and the limitations
impacting water supply and treatment.
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1) Geographical limitations of Sichang
Island affect the water supply and
wastewater treatment

Sichang is a small island surrounded by seawater, with
limited land area and resources. Interviews with the
local municipality indicated that connecting the island
to mainland water pipelines is impractical, The data
were coded and categorized into themes based on the
recurring topics that emerge from participants’
responses, such as current practices, challenges faced,
and attitudes toward new solutions. The responses were
systematically categorized into key themes related to
wastewater management practices, challenges, cultural
concerns, and areas for improvement to effectively
capture and contextualize insights from both municipal
authorities and community members.

15
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2] Sichang struggles with water source
problems, relying on rainwater and
costly alternatives.

There are three natural fountains, but only one is
available year-round. During the rainy season from
May to October, 60% of the 25 locals interviewed
collect rainwater for daily use. Most households have
storage tanks under their homes, ensuring enough
water for the year. However, only 16% depend
entirely on collected rainwater, while 44% still
require additional sources. The remaining 40% lack
personal storage tanks and must purchase water from
suppliers or have it transported from the mainland at
300-500 Baht per truck (1,800 liters]. Delivery times
vary from a few hours to 2-7 days in droughts.

Purchased water comes from rainwater, mainland
freshwater, or a mix of both and may contain dust and
sediment. Residents avoid the lower portion due to
red sediment that can cause skin irritation. During
extreme droughts, supply depletion makes purchasing
water impossible.
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Figure 18 — Water supply truck

To assist during shortages, the municipality delivers
two trucks of water per house weekly, charging only
150 Baht per truck. However, this remains costly
compared to Bangkok, where water costs just 20-30
Baht per 1,000 liters. Unlike Bangkok’s regulated
system, Sichang Island’s reliance on rainwater and
transported supply makes prices unpredictable and a
burden for residents, especially in drought seasons.
Without sustainable solutions, rising costs and water
shortages will continue to affect local livelihoods.




3) Most places on Sichang Island
lack wastewater treatment

The island relies on an on-site system, but most
households lack septic tanks, using individual soak pits
where untreated wastewater is absorbed into the rocky
terrain. Larger facilities, like government buildings,
use Septic Aerobic Treatment [SAT] tanks before
disposal, while the hospital employs septic tanks,
aerated lagoons, and chlorine treatment, with water
quality monitored every 4-5 months.

Interviews with five hotels found that 80% rely
entirely on soak pits, with older hotels lacking
treatment systems. Despite regulations prohibiting
direct wastewater discharge into the sea, some
households and stores near the coast still do so. The
absence of a centralized treatment system worsens the
issue.

Organizations like the Wastewater Management
Authorities [WMA] are assessing the island’s needs,
but sustainable solutions remain unsuccessful.
Continuous efforts are needed to improve wastewater
management.

Figure 19 - Septic Aerobic Treatment systems at
Sichang Hospital
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4) Greywater survey from community
members’ opinions and awareness

A survey of 73 respondents aged 30-50, including
business owners, restaurant and hotel entrepreneurs,
fishermen, government officials, locals, and interns,
provided insights into greywater awareness and reuse
willingness. The findings, summarized in charts,
highlight community perspectives on greywater
management and adoption of treated greywater.

1] Community
Management

Perspectives on  Greywater

== | BSAC CHULA

According to the data in Figure 6, responses to
the questions “Do you normally reuse greywater?”
and “If the greywater has been treated, will you reuse
it?” revealed that only 43.8% of respondents are
currently reusing greywater for secondary purposes.
However, when treated greywater is considered, the
percentage increases to 56.2%, respectively,
indicating a conditional willingness to adopt reuse
practices.

Important 89% 1%

Need to improve 87.7%

0 20 40 &0 80

OY&: O Neo

Figure 20 - Community Awareness and Support for Greywater
Management

Furthermore, as illustrated in Figure 20,
responses to the inquiries “Do you think managing
greywater is important?” and “Do you think the
community should improve on managing greywater?”
disclosed that 89% of respondents

18



The study investigated the potential benefits of
reusing greywater and current waste disposal
methods. Based on Figure 22, responses to the
questions “Do you separate solid and liquid waste
when disposing of food waste?”, “Do you think
reusing greywater can help conserve water
resources?”, and “Do you think using treated
greywater can help reduce water bills?” revealed that
approximately 86% of respondents separate solid and
liquid waste, demonstrating a level of environmental
responsibility that could be implemented to promote
better water-saving practices. Furthermore, there is
substantial support for the potential advantages of
reusing greywater, with 53.4% agreeing that it can
help conserve water and 69.9% thinking that
consuming treated greywater can lower water bills.
These findings represented that with appropriate
treatment systems and awareness campaigns in place,
people are generally willing to support greywater
reuse practices.
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Separate solid and liquid waste | 86.3% 13.7%
Greywater reuse conserves water  53.4% 46.6%
Treated greywater reduces bills 69.9% 30.1%
o] 20 40 60 80

QYes QN

Figure 22 — Public Awareness for Greywater Reuse and Waste
Management
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2] Age and Occupation- Based Analysis of Greywater
Management Perspectives

Figure 23 - Distribution of preferred uses of treated water
among Sichang Island residents
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Survey results show most respondents prefer using
treated greywater for watering plants, followed by
household tasks like washing dishes and clothes.
Fewer participants are open to using it for bathing,
drinking, or cooking. While four respondents refuse
greywater reuse, and 20 provided no comment, non-
contact uses are generally more accepted.

Despite awareness of greywater benefits, reuse
remains low due to water concerns. Expanding
treatment infrastructure, community education, and
policy support could improve adoption. Analyzing
responses by age and occupation (Figure 23] reveals
that while business owners and restaurant
entrepreneurs recognize greywater reuse, some
remain hesitant despite past initiatives.

20



Trainee  Hotel entrepreneur
Fishermen
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Business
owner

Government /

officials

Restaurant entrepreneur

Figure 24 - Community Occupations in Greywater
Management Survey
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Greywater management acceptance varies across age
groups on Sichang Island. Those aged 45-55 are
more likely to reuse greywater, while younger groups,
especially 25-34 and 35-44, have mixed views.
Restaurant entrepreneurs show more openness to
treated greywater reuse than business owners.

Most respondents recognize the importance of
greywater management, but some in the 35-44 and
45-55 age groups see no need for additional effort.
Many business owners and restaurant entrepreneurs
acknowledge its environmental impact, though some
in the 35-44 group remain uncertain. A significant
portion has experienced environmental effects from
greywater, with widespread concerns about health
risks, though a few older respondents do not see it as
a major issue.

Water scarcity is a common problem, highlighting the
need for effective conservation and reuse.

21



Objective 2

3.2 To investigate how the sustainable
wastewater treatment system operates
on Sichang Island.

Figure 25 - Local collect greywater
by using truck
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In this section, the team identified the sustainable
impacts and benefits of Zyclonic technology, its
processes, problems occurring in the greywater
treatment, and problems that SCGC might face such
as limited funding and community resistance, by
using semi-structured interviews and observation
methods. The evaluation provided insight into how
the Zyclonic system aligns with the island’s
environmental goals and its integration into local
infrastructures.
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Figure 26 - Interview with SCGC’s staff




Methodology

1. Semi-structured interview with SCGC team and
municipality

To understand Zyclonic system processes,
sustainable impact, and benefits. Through these
interviews, the team gained insights into potential
barriers to adoption and factors that could facilitate
the implementation of the Zyclonic system. The
information obtained would help to determine
impact of Zyclonic technology in both positive and
negative aspects.

Figure 27 - SCGC staff and Zyclonic

Moreover, interviewing municipal authorities
provided information about the working process of
other subjects such as how the municipality managed
to collect wastewater from the locals.

The analysis was done to summarize and describe
the operational aspects, and challenges in the
greywater treatment system to obtain a clearer
understanding of the system’s practical application
and the operational barriers that need to be addressed
when considering its implementation on  Sichang
Island.

J..

Figure 28 - Locals use truck to collect kitchen wastewater
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2. Observation of the involved organization

The team observed the municipal wastewater
collecting at Sichang Island to understand the
process of collecting greywater and transporting
greywater to SCGC Zyclonic sites, including how many
households around the island are involved and
participate in giving out greywater to the
municipality for further water treatment. Moreover,
the team visited the Zyclonic site at Sichang Island to
understand more on how the system runs and
operates.

Figure 30 - Zyclonic system in Klong Sam Wa

The SCGC team’s representative guided and brought
us to see each part of the system to let us see a
clearer picture of the system. The observations will
focus on the technical challenges faced during
collecting greywater and at the site, such as system
breakdowns or maintenance issues, and how the
community interacted with the system, with the
information gathered, the team would be able to
identify operational future such as its adaptability,
and its effectiveness to help assess its potential for
successful implementation on Sichang Island

Figure 29 — Observation Zyclonic with SCGC staff
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Findings

The process of using Zyclonic system in
Sichang Island

Figure 31 — Zyclonic system in Sichang Island

Based on interviews with the municipality and
staff who collected the greywater, which provides
how the Zyclonic process operates on Sichang Island
with an organized and systematic method. Greywater
was collected from 30 to 40 locations, including

Collect kitchen wastewater at Treat the collected wastewater Use the treated water for hO use h 0 l.dS an d restaura ntS, th en th € g reywate r-was
restaurant and household at Zyclonic non-potable transported to SCGC Zyclonic treatment site using
using truck

trucks for pick-up and delivery. The set-up of the
treatment system consists of a septic tank, a 1000
litres Aquonic tank and two storage tanks. At the site,
the water undergoes treatment, making it suitable for
non-potable purposes such as irrigation, cleaning, or
other secondary uses. This process helps reduce
wastewater discharge into the environment and
promotes water reuse.

Figure 32 - Diagram of Zyclonic Wastewater Treatment
and Reuse Process
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1] The added kitChen Water | Figure 3—Septic tank overflow
to the Zyclonic technology
In the interview with SCGC staff, it was mentioned that

Caused the Overﬂ.OW Of the a septic tank operates by the introduction of new

SeptiC water forces. the expulsiorll of t.he existing water, with
the fluctuation of collecting kitchen wastewater each
day, greywater should be added to the septic tank in
an appropriate amount to prevent greywater overflow
out of the septic tank. However, as the team observed,
the local staff poured too much kitchen waste into the
system, and the existing water in the septic tank
spilled out causing pollution and environmental
concerns.

0 S 2. SCGC

—r BSAC CHULA




—r BSAC CHULA

2] Using trucks to collect Figure 34 - Vehicles to gather kitchen wostenoter
kitChen wastewater to Based on the team’s observation, Sichang Island lacks
the SCGC site a centralized water supply and sewage pipeline

system, the municipality currently relies on trucks to
collect greywater from restaurants and households
and transport it to SCGC Zyclonic treatment sites.
From our observation, the collection process involved
three staff members collecting the kitchen
wastewater into six buckets. After collecting, the
kitchen wastewater often spilled out of the
containers while transporting to the treatment sites.
The spillage caused odors and hygiene concerns, as
well as environmental pollution, so this method of
collecting greywater is inefficient.
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Objective 3

3.3 To evaluate the practicality and benefits of
transitioning from traditional Community
Wastewater Management to a sustainable
wastewater treatment model, using the Zyclonic
system on Sichang Island as an example.

Figure 35 - Interview with the community member
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We examined operational efficiency, the
experience of involved locals, and community
engagement to ensure that the system aligns with
local needs and conditions.

Figure 36 - SCGC staff explain about Zyclonic’s operation
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Methodology
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1) Semi-structured interview with community
members

The team interviewed the community members
randomly to learn about their willingness to change,
acceptance of the new technology, their participation,
current practice on water usage and involvement of
the kitchen wastewater collection process. The
responses were analyzed using descriptive statistical
analysis by categorizing responses into common
themes and calculating the percentage of participants
who shared similar thoughts. The responses were
grouped based on recurring patterns and community
trends. The results provided insights into key factors
influencing water usage, community participation in
wastewater management, benefits and effectiveness
to Sichang Island, and potential barriers to adopting
sustainable greywater treatment technology.

| % €2 SCGC

2) Analyzed water parameters to ensure the
effectiveness of the Zyclonic system

The team conducted preliminary water quality
testings to compare water from many sources with
treated water from the Zyclonic system. The selected
samples were:

i] Treated water from the Aquonic tank of Zyclonic
system

i) Treated water from the storage tank of Zyclonic
system

iii] Untreated water from the septic tank

iv] Treated water from Ko Sichang Hospital

v] Water from the Wooden House by the Sea

vi] Water from Chula Aquatic Resources Research
Institute

vii] Rainwater from Vadhana mansion
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Key water quality testing parameters, including Total
Dissolved Solids [TDS], pH and amount of Ammonium
ions were conducted. TDS meters were used to detect
harmful contaminants.
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Figure 37 - TDS meter Figure 38 — pH strips
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These contaminants are anthropogenic pollutions
entering the environment via runoffs and wastewater
discharges. pH values of the water sources were
collected to obtain their acidity or alkalinity, water in
acidic condition could worsen metal toxicity, while
basic water hinders disinfection, threatening
environmental balance [Hancock, 2022]. Determining
the amount of ammonium using the colorimetric with
test strips and reagent method in water is essential
for protecting aquatic life and assessing treatment
efficiency since ammonia could irritate human eyes
and nose and affect water taste and Odor, and
disrupts ecosystems, including in wastewater,
bacterial action may increase ammonia levels
[Palintest, 2024].

Figure 39 - Ammonium test kits




Most households do not participate in
giving kitchen wastewater to the
municipality

We interviewed 25 households out of
approximately 2,270 households (Buakli, 2023],
which revealed that 28% of people participated in
the kitchen wastewater collection project while 72%
did not participate.

No
72%

Figure 40 — Household participation in collecting
kitchen wastewater
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There are several reasons that 72% of the
sample did not participate. 11.1% did not know
about this project, 11.1% managed their kitchen
wastewater by pouring it into a soak pit, 72.2% did
not have a lot of water in the restaurants, and 5.6%
did not answer. Therefore, we concluded that the
main reason that locals did not give kitchen
wastewater to municipalities was due to small
amounts of kitchen wastewater. This concordance
with our observation that most participants were
restaurants.

Our interviews with the municipality and local
staff, along with observations of kitchen wastewater

collection, showed that only 30-40 households and
restaurants leaved their kitchen wastewater for
collection. This means that only 2,270 households ,
about 1.32 to 1.76% , took part in the program. We
are confident that the data is valid with an
acceptable level of interview bias . The interviews
were conducted in the community area with many
local restaurants and shophouses. The high
participation percentage aligns with our observations,
confirming that participation is primarily from
businesses rather than individual households.




1) Increased local interest in kitchen
wastewater collection after
understanding its purpose

We surveyed 25 out of around 2,000
households, asking, “What do you think the
municipality does with the collected kitchen
wastewater?” The results showed that 54.2% had
no idea, 8.3% believed it was used to feed worms,
and 29.2% thought it was used for composting—
both of which are incorrect. Only 4.2% correctly
knew that the municipality collects it for water
treatment.

Feed the worms
8.3%

Compost making
29.2%

Water treatment

4.2%
water trees

4.2%

Don't know
54.2%

Figure 41 - Household knowledge of purpose of
collected wastewater
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To increase the amount of the collected water, we
hypothesized that participation could increase if
locals understood the purpose of wastewater
collection. To test this, we informed participants that
the municipality treats the collected wastewater
using Zyclonic technology from SCGC. After learning
this, they were asked again about their willingness to
participate.

No
36%

Yes
64%

Figure 42 - Household participation after understanding
kitchen wastewater collection

The intention to participate rose to 64%,
compared to the initial 28% participation rate. The
remaining 36% declined, primarily due to generating
only small amounts of kitchen wastewater. This data
supports our hypothesis that awareness significantly
increased participation, though household wastewater
volume remained a limiting factor.
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Comparison between Zyclonic and the

traditional

method

wastewater management

Table 1 - Comparison between Zyclonic and soak pits

Wastewater
input

Operation
complexity

Scalability
and
adaptability

Treated
Water
Quality

CHZm

BSAC CHUL

Soak pit

Individual
sewage systems
direct
wastewater into
soak pits

Simple passive
system with low
maintenance.

Fixed
infrastructure

No treatment
before disposal
into nature
relies on soil
filtration.

Zyclonic system

Handle manually since
wastewater must be collected
from different places

The system operates with
automated treatment processes,
requiring manual intervention
only for initial grease
separation.

Modular and scalable; can be
expanded based on demand.

Pathogen-free water with
chemical disinfection, making it
suitable for reuse.

+2SCGC

Comparing Zyclonic and soak pits helped highlight
key differences in operation, adaptability, treatment
effectiveness , and determine how Zyclonic technology
is practical to install on Sichang Island compared to
other existing practices.

From Table 1, Zyclonic is more complex, it offers
superior wastewater treatment and adaptability for
reuse. Soak pits, though simpler and maintenance-free,
are less effective in treating wastewater and pose
potential environmental risks. The soak pit system is a
wastewater disposal method suitable for households,
primarily relying on soil absorption. [Pollution Control
Department, 2012]). However, Sichang Island has a
rocky underground regardless of the soil which can
exacerbate the environmental issue. The different
between these systems depends on factors such as
wastewater volume, and long-term sustainability goals.
Given these factors, the Zyclonic is a better
option for, improving wastewater management, and
promoting water reuse. By ensuring proper treatment
and disinfection, it minimizes the negative
environmental impact and has the long-term benefits
of cleaner water and reduced contamination risks, which
is more sustainable for Sichang Island
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The water quality treated by the
Zyclonic, the treatment system in the
hospital, and rainwater on Sichang
Island

Water samples were collected and analyzed
based on multiple parameters. We collected three
samples of usable water. One rainwater sample was
from the Vadhana mansion, while two mixed water
samples from rainwater and purchased water were
from the Wooden house by the Sea and the aquatic
resources research institutes.

Moreover, the treated wastewater was collected
from wastewater treatment at Sichang hospital and
the effluent from Zyclonic, three samples are
collected , including treated water from the Zyclonic
system, effluent from the septic tank within the
Zyclonic system that had not yet undergone
treatment in the Aquonic tank, and the treated water
that is stored in storage tanks. The results are shown
in table 2.

%

BSAC CHULA

Sy
2

+2SCGC
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Table 2 - Water quality from water collected from Sichang Island

Types of water pH

Untreated water: Zyclonic
(Septic tank]

Zyclonic [Aquonic tank]

Treated water: Zyclonic
(Storage tank]

Treated water: Hospital

Rainwater: The Vadhana
mansion

Tap water: Wooden
house by the sea

Tap water: Research
institutes

TDS

2.79

553

289

632

169

231

122.9

Ammonium Test

400 NHz*

10 NHg

10 NHg4*

60-80 NHz

0 NH

0 NHz+

0 NH

P

mg/l

mg/L

mg/l

mg/l

mg/l

mg/l

mg/l
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All three sources of usable water show mostly
neutral pH, no ammonium detected, and low to
moderate TDS level which indicates relatively clean
water. For treated water in Sichang Hospital, the pH is
slightly acidic, but the ammonium level is high,
indicating that the treatment may not be adequate for
the reuse of water. TDS level is also high but
acceptable for some non-potable purposes.

The effluent that is untreated by the Aquonic tank
also contains extremely high ammonium and
insufficient TDS. Once stored in the final storage
tank, the treated water shows a slight decrease in
TDS. This indicates that the Aquonic treatment
effectively removes ammonium and improves water
quality for non-potable applications.

Figure 43 — Water sample from water storage tank

CHZm

BSAC CHULA
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1) Comparing water quality

The Zyclonic system improves wastewater quality
but retains a slightly lower pH, detectable ammonium
(10 mg/L], and higher TDS than rainwater or aquatic
institute water, making it suitable for non-potable
use. Compared to the hospital’s treatment, which
leaves ammonium at 60-80 mg/L and TDS at 632
mg/L, the Zyclonic system is more effective, reducing
ammonium to 10 mg/L and lowering TDS to 289
mg/L in storage. While both systems concentrate
dissolved solids, the Zyclonic system produces water
with lower contamination levels, making it a more
sustainable and preferable option for water reuse on
Sichang Island.
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A successful wastewater management \:w\‘ &3
system on Sichang Island requires public
collaboration and an efficient collection 1 COndUCt WOkahOPS
process. We recommend that SCGC and the
municipality enhance system efficiency for The team found that municipalities ‘Mp
long-term sustainability. are unaware of greywater issues. To e

raise awareness, the team mMay coasesana
propose workshops for teenagers to
build filtration systems, demonstrate
treatment differences, and emphasize Cloths
the benefits of treatment and
environmental protection for long-

Charcoal

@ Enhance Community Engagement

Fine sand

To encourage local communities to engage in
wastewater and greywater management

Bottle bottom

. Figure 44 - Simple
term impact. greywater filtration

Simple greywater Compare treated / 2 Provide Benefits for Locals

filtration untreated water

1) Conduct workshops

Offering tangible incentives can boost local
participation in sustainable practices. Providing free water
quotas or tax reductions for residents and restaurants
that practice water conservation has proven effective.
Increased participation enhances the collection of
greywater for the Zyclonic system, ultimately improving
the island’s water sustainability.

2] Provide Benefits for Locals

Offer free Tax reductions as
water rewards

CHZm

— BSAC CHULA




Recommendation

v Effective Methods for
Greywater Collection 1 Create Digital Platform

According to the team's findings, many
households lack adequate infrastructure for
greywater disposal due to the unavailability of
accessible disposal bins and convenient greywater
transfer systems. Additionally, some small
households hesitate to place their kitchen waste
outside their homes, believing the small amount
they generate will not be collected.

A digital platform, like a website or Line Official, can
streamline greywater collection by allowing residents to
easily schedule pick-ups, track appointments, and receive
reminders. The platform can also offer tips on proper
greywater storage and conservation.
Additionally, users would earn points
for each collection request, which
could be redeemed for rewards like
1) Create Digital Platform free water, food, or fuel. This system
would increase participation and
make greywater collection more
accessible and convenient for all
participants.

Earn points for
Booking system greywater donations,
redeem rewards

2] Provide Sufficient Equipment o
Disposal Bin and Add filter to
Lidded containers containers on truck Figure 45 - Example of

Digital Platform
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2 Provide Sufficient Equipment

Concerns have been raised about the inadequate
number of greywater disposal bins and the collection
process. The team suggests that municipalities should
install filtration equipment to facilitate the easy
separation of solid and liquid waste. This approach will
enhance collection efficiency and reduce contamination
during transportation and treatment.

Additionally, the team observed P e —
that the greywater containers do not I —
have lids, often leading to spills
during transport. It is recommended
that these containers be replaced
with lidded versions to prevent spills
on the roads. Figure 46 illustrates a

lidded container. This change will Figure 46 - Example of

improve hygiene and cleanliness  container with lid
while also reducing odors and health
risks.

T — e B -———--_-_ = :

® Future Recommendations

If the recommendations are implemented and residents
actively participate, the next step will be to expand and
optimize the system for greater capacity and efficiency.
Adding Aquonic tanks will allow for the storage and
treatment of more greywater while increasing the number
of greywater collection trucks will enable more frequent
pickups. By increasing the number of Zyclonic systems to
one for every two districts [Moo] across four systems, we
will enhance the treatment process.

These measures will improve wastewater management and
provide long-term environmental and economic benefits
for Sichang Island. Installing the Zyclonic systems in
schools or hospitals—both of which are government-owned
—will ensure smoother implementation by avoiding land
conflicts. These sites generate high volumes of wastewater,
making them strategic hubs for treatment. Schools will
benefit from improved sanitation, while hospitals will see
enhancements in their less efficient wastewater treatment

processes.




Conclusion

Freshwater scarcity continues to be a significant issue
on Sichang Island due to its reliance on rainwater, limited
natural water sources, and the high costs associated with
purchasing freshwater. The lack of a centralized water
distribution system further complicates access, making
efficient water management crucial for long-term
sustainability. This study assessed the potential of
greywater treatment to reduce freshwater demand,
specifically evaluating the feasibility of implementing
Zyclonic technology to reclaim and reuse treated
greywater for non-potable purposes.

The research identified key challenges within the
island’s wastewater management system through field
observations, stakeholder interviews, and water quality
assessments. Public awareness regarding greywater reuse
remains low, which Llimits community participation in
collection programs. The findings suggest that adopting a
greywater treatment system, such as Zyclonic, could help
alleviate these challenges by providing an alternative
water source for irrigation and cleaning, ultimately
Figure 47 - Aquonic tank reducing dependence on costly freshwater supplies.
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Moreover, strategically placing decentralized treatment
units in high-wastewater-generating areas could lower
transportation costs and improve operational efficiency.

Despite the challenges, the Zyclonic system has shown a
positive environmental impact by reducing pollution and
enhancing greywater management, which, in turn, supports
nature-based tourism—a vital aspect of Sichang Island’s
economy. For the long-term success of this system,

municipalities should focus on improving greywater
collection infrastructure, raising public awareness, and
encouraging community involvement through incentives and
workshops.

| CHZ

| BSAC CHULA

=
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; +2SCGC

Conclusion

Addressing these barriers will enhance the system’s
operational efficiency and ensure the sustainability of
Sichang Island’s water management practices. Future
research should explore the long-term performance of
the Zyclonic system, including its cost-effectiveness,
public acceptance, and potential expansion into other
sectors, such as sanitation, to provide valuable insights
for optimizing the system and extending its benefits to
other regions.

Sichang Island generates 16,000 liters of greywater
each day; however, its wastewater infrastructure is
inadequate, particularly during dry seasons. The Zyclonic
system, developed by SCGC, provides solutions by
treating water for reuse. Nevertheless, there are
challenges, including high levels of grease in kitchen
wastewater, low community participation, and inefficient
collection and transportation systems.

The study highlights the importance of public
engagement in  improving greywater treatment.
Implementing educational campaigns and offering
incentives can enhance participation in wastewater
collection from households and businesses.
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Appendix A

A.1 Interview questions to understand greywater management of Sichang Island and Zyclonic

technology.

For SCGC

English

Thai

How does SCG modify the process so that the community can adopt
it?

SCGC insuFunasunszuiuniseglainethluusuldivyuuulaineun
Bty

How much is the daily production of greywater produced on Sichang
Island?

v A

inzadelivSunauinisanianssuansgmnlsaeiu

How much greywater is treated per day by SCGC?

SCGC fin1stnvaunsuinzatelulsunannnlssoiy

How did the islands manage greywater before this project?

v

ApUNALilATINST LNNzATalinIsannIsunisasngls

What is the scope of work undertaken by SCG in its collaboration
with the municipality?

YBUWAITUN SCGC Atfiunstunissrudumauiaioslstng

How far has SCGC’s technology been used now?

a v

o < 1 Y
walulagves SCGC gnihanldlunizddaluszazianinlvsudn

What is your goal in collaboration with authorities?

Wnnngves SCGC Tumsvinnusiuduniig  unasgeasls

What technical challenges have you encountered while implementing
the SCGC Zyclonic system on Sichang Island?

Janummemanaiieeglstrsinulunisinnessuu SCGC Zyclonic uu
RUPGON

Does the implementation of SCG create job employment for local
people?

A1saiiulAsINg Zyclonic 984 SCGC Hstnnlanialunisansnulrivauly
ivsdunseld agnals

CHZm
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English

Thai

Have you noticed any changes in public awareness or behavior
regarding water management since implementing this
technology?

Aausitinseiiunsimalulagues SCGC insiaguundasimunisnseniingises
nsUdanannIuvsely egals

How has this project impacted the island’s long-term
sustainability goals?

Tasansidananaunasuanudsdulusseze1vaanizadengnalsting

What determinations are in place to ensure the ongoing
efficiency of this technology?

a

= ¥ dl L% 1 ddyd a 1 1 dl
fumsnseglsiraneininnalulagiiivss@ndnmegsroilloslussezen

How different is the system operating in Sichang compared with
the system in Khlong sam wa and other systems?

o

5%UU Zyclonic NEUunzaaunnieaInszuuAaesaIn ILazswufiau o
pgals

What is the cost of the whole system of Zyclonic and the
maintenance of the system?

Alga18U9953UU Zyclonic NIszuUTIMEIAIUNgIShwegiuszunauvinlng

Zyclonic installation cost and other related cost

Alganglunisinsaaias Zyclonic wavdiudugnendesdiozlstng

Are there any limitations for installing the Zyclonic in each area?
(i.e. How much space does it need?)

aglstndlunisiinfianias Zyclonic Tuusazwui wu Tdwununnualny
uns v

YpIANN!
audu

Be £D

3
=
W

Where can zyclonic be installed in Sichang Island?

=K

aX A a ° 2 X%
Anunaselnulunzdtanaiuisaviasaaldaneladng

What is the zyclonic installation process? Is it necessary to use
workers with specific knowledge or experts of the machine to
install?

'
=) ¥

N5EUIUNISARAIYY Zyclonic Avexls Aedldrununlinuiiseuniawior
Wenvneyluu

After installing the machine, how is the machine maintained?

TagUNALAINAIINNITAANILATIDLINTST maintanance 814ls

+2SCGC
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For Municipal

English

Thai

Can you elaborate on the historical practices used for greywater
management in this community?

IBFUILLUINNNTIANITUTIvsyusUlusfnlansaly

How did the islands manage greywater before this project?

AaulllATIN1s LNNzATIIinIsanNIsUNRsaanelsTng

What is the scope of work undertaken by the municipality in its
collaboration with SCGC?

YBUWAUNNAUIAAILTHUNISIIUAU SCGC Hazlsing

What is your goal in collaboration with SCGC?

Whnnnevesniesglunissiuiendu SCGC Avasls

What challenges have you encountered while implementing the
SCGC Zyclonic system on Sichang Island?

[

fianuimelathafimeauianueelunissdunisidou Zyclonic Tutng @4
IAUIANULADAUNITAILTUNIS

Does the implementation of SCGC create job employment for
local people?

A1sAiiulATINTg Zyclonic w9 SCGC Areiulonalunisinseuliiuauluiios
dunseld agngls

How does water scarcity affect the community, environment, and
economy on Sichang Island?

=%

Jaymnsvinuaauinadinanssnuseyuyy Anden wastdseghauunz v
agnals

Have you noticed any changes in public awareness or behavior
regarding water management since implementing this
technology?

waqmﬂml,miuiasum% ’s’NLﬂG\LWUﬂWiLUaUULLUa\‘]G]’TLJFI’J']%JG]S“WUF]‘S%S@
quﬂiiu‘ﬂaﬂmﬂu‘du‘du%LﬂEJ’JﬂUﬂqiﬁ]ﬂﬂqiuqﬂSE]lel

How has this project impacted the island’s long-term
sustainability goals?

[
=1

Tasansidananaiunesuanudsdulusseze1vaanizadengnalsting

+2SCGC
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English

Thai

What determinations are in place to ensure the ongoing
efficiency of this technology?

= ¥ dl L4 dl o/ 1 ddyd a a 1 1 dl
fumsniseglstrsiltineininunalulagdivss@ndnnedwsoiliasdussezen

Do you have any other ongoing projects about wastewater
treatment besides collaboration with SCGC?

v o

d & Ao a = o o v B o = 1
NiﬂﬁﬂﬂquUV]ﬂqa\‘]ﬂ']L‘UUﬂq311«“,'39\161]@\Tﬂqiq}@ﬂqiLLagquﬂuqLafﬁ/ﬁa‘lu

Where should we distribute the survey?

a v

wansaunsaludrsaaungulnulnutaznundiulalunigdds

A.2 Interview questions on semi-structured discussions with locals and hotel owners on greywater

management

For Local people

English

Thai

Monthly, how much is your water expense?

lagunfnarnaaneAinlvg andiulnudig

How much water do you use in one month? (in litres]

Tunilameunaldurusunawinlug Adns

Where does your water source come from? (eg. rainwater, water
from the mainland)

Unihipallglaunanlwuting wu idufiiiu Feunanils

Do you buy water from a water truck? If yes, how often?

Unfinaudeunainsavuunluy 613 Jeusualviu

How much water do you usually buy?

¥

f130 For1USuauvinlug

How much do you have to pay for water and transportation?

1%

%o Hanuinazarvudsinminlug

‘7 geSCGC

BSAC
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English

Thai

What determinations are in place to ensure the ongoing
efficiency of this technology?

= 4 ci L4 dl o/ 1 ddyd a a 1 1 dl
fumsniseslstrsiltineininnalulagiivssandnnedwsoillaslussezen

Do you have any other ongoing projects about wastewater
treatment besides collaboration with SCGC?

(Y

d & Ao o a = o o v B o = 1
Niﬂ‘i\‘lﬂ’l’iaw/lﬂ’l \1@'1L‘UUﬂ']iiuL'ﬁa\‘lﬁu@\TﬂqiﬂﬂﬂqiLLagquﬂuqLﬁfﬁ/ﬁa‘lu

Where should we distribute the survey?

=1

wansaunsaludrsaaungulnulnutaznundiulalunigdds

How long do you have to wait for water after you order it?

13 dunadldszezinanvinlug Tunnsvuds

Do you leave kitchen waste in front of your house for the
municipality?

19 '
o

Undndrnnaaldudildviunndilmmauianunsely

q

What do you normally use water for?

Undgaildunrineslstng weslny

Do you know what the municipality uses the kitchen waste
collected for?

Aaglruimauiatinnieluiesls

G

Do you think greywater treatment is important?

v
a o

AuAnInsU s ndulng

Do you know who SCG is?

ARI3IN SCG Tny

Do you know that the municipality is now cooperating with SCG
to treat greywater?

1 d’j o U o dl o v % o
ansluuImeull inAautandeirlasinisisesnisirtaunniu SCG

q G

If the municipality wants to collect greywater from the
community for treatment and reuse for other purposes, would
you be interested in joining the project?"

v v v

v % a

mmﬂmamaqmimmmﬂmﬂ,mmu et dmhielmduinianunsald
Usslomisualy ﬂmuﬁu%ms'mimamﬂm

+2SCGC
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For Hotel entrepreneurs

English

Thai

Does the hotel have a water treatment system?

= o w ’é ) 1
N4ls59 LLSNN?%UUU"IUQN"I%SB"LQJ

If there is no water treatment system, what method did you use
to manage wastewater?

14 a o U gc’ Va U % Qy
m"lumw‘umumm 18381an1sdansunng

What system do you use for treating wastewater?

Amniiszuuinta Tszuvaglslunisviinui

How much daily capacity is that system?

szuutruaundanunsasassuin laminluslu nitedu

How many liters of water can this water treatment system treat
per day?

a [

syyuUnUaundanunsaviintnlananssealu

After water treatment, is the treated water used for any purpose?

pasintnlannvrdanal luldusslevnilansaly

What do you use the treated water for?

v ]
¥ o

Tneunfnaldunnintaudineslsdna

‘7 geSCGC
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Appendix B: Survey questions on Greywater practices

Greywater consists of kitchen wastewater and water from agricultural run-off, which is generated from household and
commercial activities. This term is used to explain all domestic wastewater from showers, bathtubs, dishwashers, laundry
tubs, washing machines, and basins. The survey will be conducted using physical paper questionnaires to ensure thorough
data collection and engagement of participants. The following are all the questions that will be in the survey:

1. What is your primary role on Sichang Island?

Local people

Business owner
Fisherman

Government officials
Local people

Others [please specify]:

OO ONORONG,

2. How old are you?
O 25 - 34 years old
O 35 - 44 years old
O 45 - 55 years old

3. Do you normally reuse greywater?
O Yes
O No

‘Hv  22SCGC

BSAC CHUL/

4. If the greywater has been treated, will you reuse it?
O Yes
O No

5. Do you think managing greywater is important?
O Yes
O No

6. Do you think the community should improve on
managing greywater?

O Yes

O No

7. Do you know you may receive health impacts caused by
improper greywater management?

O Yes

O No
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Appendix B: Survey questions on Greywater practices

8. Do you know the environment may receive impacts
caused by improper greywater management?

O Yes

O No

9. Have you experienced any impact from improper
greywater management or disposal?

O Yes

O No

10. Have you ever experienced unclean water?
O Yes
O No

11. Have you ever experienced bad odors from
untreated greywater in your area?

O Yes

O No

12. Have you ever experienced water scarcity?
O Yes
O No

CHZm

BSAC CHUL/

+2SCGC

13. Do you separate solid and liquid waste when
disposing of food waste?

O Yes

O No

14. Do you think reusing greywater can help conserve
water resources?

O Yes

O No

15. Do you believe that using treated greywater can
help reduce water bills?

O Yes

O No

16. For what purpose would you like to use the
treated water?
Ans.
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Appendix B: Survey questions on Greywater practices

11914 (greywater) inistudsznaulunag disannass irluauiannisinennssy wag W19nAsITau Wiu W19nNLATasn
11 1U197NNA1997U 191U waziiasiiuantiiloaninandnlasn

1. unuvmanvaIRauunsdtiReasls 4. mnuialasunisundauan aaeztnduanldgginsel
O ¥1UTTUg O 1o
O A1Y O "lifle
O gshaiuems o
O Lq]’mu'w]ﬁﬁ 5. AauAnIINIsUITALUNTIE Agy ln
O gagmﬂamlﬂ O v
O Bue: O Taily
2. Auanginlug 6. ANANIIYUTUAITWAILINTZUIUNITUITAUN IS O L]
O 25-341 O Ta
O 35-441 O luila
O 45-559
7. ammfmvl,mn']ﬂmawvlmuwaﬂimumamuaﬁumwmﬂms
3. lngund ﬂmmmm [greywater] nauulgivivsely U"Uﬂu"m%’lﬂmmaﬂ
(L iﬂUWmuVLﬂJ mNu) O 1o
O T4 O laila
O laily
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8. punuluuirdunedeusnldfunansgnuannisiitnt 13. anuueniAvesIINYaamalnewilunwmIoll
faognalignies O v

O 14 O Ty

O laila o

14. guAndnnisunanduanlgasvinlunislanswensaiid

9. paneeldsunansenuannsinnslignintauiolsl anadlansaly

O 14 O 14

O luly O luly
10. aanasUszautyutnliagoravielsl 15. auAninniniinduinldagdieanetmioll

O 14 O 14

O luily O luly
11. aanagld¥unaulifeussasdanihiianielsl 16. anpntthiitiitaudluldvineslsting

O v wou _

O lafly

12. paupeUszautyminisviaupauiiviseld
O 14
O luly
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Appendix C: Interview questions for second visits on Greywater practices

C.1 Interview questions on water supply and kitchen wastewater collection process

English

Thai

How old are you?

AMDYLININS

How much is your water expense monthly?

TagUunALalraneAfauasivinlns

How much water do you use in one month? [in litres)

1
aa

Tuntispsulduinusunauminlug nans

Where does most of your water source come from? eg. rainwater,
water from the mainland

a % a P i v ' % { <@ X % y
Taaunfvnlg ladruninuiInfiuudng @y euinu @a1nainil

Do you buy water from a water truck? If yes, how often?

(% 2
= I ] !

UnAdauransavutnlug 614e Yaussnalyu

How much water did you usually buy?

v

1@ Fou1Usuvinlug

De

How much do you pay for water and transportation?

%9 HA1ntazA1vudsiwinlng

De

How long do you have to wait for water after you order it?

oY
(V]

% Faualldszezinanvinlug Tunisvuda

% 22 SCGC

BSAC
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English

Thai

Do you leave kitchen wastewater in front of your house for the
municipality?

Unfndrunnlduaalaiuineilvimaviaiunsely

If not, why?

wnlaiteu19 mszmele

Do you know what the municipality uses the kitchen waste
collected for?

Slmdumauiaiunialuiinesls

Do you think greywater treatment is important?

Anin1sundatnnedndunsely

Do you know who SCG is?

£9n SCG w3l

u

Do you know that currently the municipality is collaborating with
SCG on a wastewater treatment project?

¥ = [ d’l o o/ o dl o U % o/
gma”lm'mauu WMAUIAA189111IATINSITN5UIUAUNAY SCG

Would you join a municipal project to treat wastewater for reuse?

mmﬂmamaqmimmmﬂﬂi“mﬂﬂu%mu Lwauﬂﬂm‘uamm 1‘viﬂm&u:dum
‘1/1mmsﬂ%ﬂiviwuauqimvau%Lms’miﬂsqmima"l,m

‘% 23 SCGC
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Appendix D: Annual running cost of Zyclonic system

Item description

Petroleum

Electricity bills

Labor

Truck maintenance

Total cost

*The cost is paid regularly even with or without Zyclonic system

CHZm

BSAC CHULA

%2 SCGC

Estimate cost
(Baht per month]

2,500

3,000

5,500 x 12 = 66,000

Remarks

*cost is paid reqularly

*cost is paid regularly
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