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Executive summary
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Problem Overview: Globally

people experience severe water scarcity for at least one month each year
(UNICEF).
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https://www.unicef.org/wash/water-scarcity

Clean water scarcity, an uphill battle in Southeast Asia (SEA)

110 Million

SEA is amongst the worst regions of the world, with 110 million people,
facing severe clean water scarcity (Genesis Water Tech, 2024).
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https://genesiswatertech.com/blog-post/addressing-water-insecurity-in-southeast-asia-causes-and-solutions/

Problem Overview: Southeast Asia (SEA)

Laos & Cambodia

Laos and Cambodia are among the 9 countries with the worst clean water
scarcity on the planet (Waterless, 2022).

O
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https://www.waterless.com/blog/9-countries-with-the-worst-water-scarcity-on-the-planet

WAL R R Mo =Y Sremain far behind.

With 5 years left to meet the
Sustainable Development Goals
(SDGs), the world remains far
behind on its water goals,
especially in less developed

nations (World Economic Forum,
2023).

CLEAN WATER
AND SANITATION

Ensure the availability and sustainable management of
water and sanitation for all by 2030
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https://www.weforum.org/stories/2023/10/why-water-security-is-our-most-urgent-challenge-today/
https://www.weforum.org/stories/2023/10/why-water-security-is-our-most-urgent-challenge-today/




Majority of households in Laos lack access to clean water

Why clean water is still a problem in Laos?

Anthropological Activities

 Deforestation exacerbates environmental degradation.
 Ambitious dam development raises concerns about its impact on water quality, fishery, and the livelihoods of
downstream communities (Meadley & Lapuekou, 2024).

Clean water is still a problem in Laos, but some areas are more vulnerable than others
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https://laotiantimes.com/2024/04/30/rural-laos-struggles-with-dwindling-water-resources-amidst-climate-change/#google_vignette
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Majority of households in Laos lack access to clean water

Why clean water is still a problem in Laos?

Anthropological Activities

 Deforestation exacerbates environmental degradation.

 Ambitious dam development raises concerns about its impact on water quality, fishery, and the livelihoods of
downstream communities (Meadley & Lapuekou, 2024).

Lack Maintenance and Early Warning System

* The quality of water supply service remains poor, with outdated system and high leakage rates.

* Access to safe, piped water supply across the country remains an issue, affecting the health and livelihoods (Asian
Development Bank, 2024).

Clean water is still a problem in Laos, but some areas are more vulnerable than others

m Current Initiatives Problem Statement m



https://laotiantimes.com/2024/04/30/rural-laos-struggles-with-dwindling-water-resources-amidst-climate-change/#google_vignette
https://laotiantimes.com/2024/04/30/rural-laos-struggles-with-dwindling-water-resources-amidst-climate-change/#google_vignette
https://laotiantimes.com/2024/04/30/rural-laos-struggles-with-dwindling-water-resources-amidst-climate-change/#google_vignette
https://www.adb.org/news/adb-supports-water-supply-and-sanitation-improvement-lao-pdr#:~:text=VIENTIANE%2C%20LAO%20PEOPLE%27S%20DEMOCRATIC%20REPUBLIC,affordable%2C%20and%20climate%2Dresilient%20water
https://www.adb.org/news/adb-supports-water-supply-and-sanitation-improvement-lao-pdr#:~:text=VIENTIANE%2C%20LAO%20PEOPLE%27S%20DEMOCRATIC%20REPUBLIC,affordable%2C%20and%20climate%2Dresilient%20water

Majority of households in Laos lack access to clean water

Why clean water is still a problem in Laos?

Anthropological Activities

 Deforestation exacerbates environmental degradation.

 Ambitious dam development raises concerns about its impact on water quality, fishery, and the livelihoods of
downstream communities (Meadley & Lapuekou, 2024).

Lack Maintenance and Early Warning System

* The quality of water supply service remains poor, with outdated system and high leakage rates.

* Access to safe, piped water supply across the country remains an issue, affecting the health and livelihoods (Asian
Development Bank, 2024).

Centralized Urbanization & Rural Neglect

* Rural communities are grappling with lack access to clean water.

 They rely on rainwater for farming, lack of clean water heightens the risks of financial instability (Meadley &
Lapuekou, 2024).

Clean water is still a problem in Laos, but some areas are more vulnerable than others
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There are significant gaps between urban and rural areas

1 5 A’ Gap between rural and urban areas’ access to clean water (Interactive Country Fiches).

Basic service [ Limited service [l Safely managed service [ Surface water [l Unimproved

Basic service Limited service Safely managed service Bl Surface water

23.9%

29.6% 30.1%
4.4%

59.3% 455
66.2% 66.1% 70.1% .

67.7%

57.4% 65.0%

B unimproved

_“___—___

Rural and urban WASH?* service level in Laos, 2015 and 2022 Rural and urban WASH* service level in Central and Southeast Asia,

2015 and 2022

Rural areas are in urgent need for safe and clean water sanitation

WASH: Washing, Sanitation and Hygiene, JMP. (n.d.)
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https://dicf.unepgrid.ch/lao-peoples-democratic-republic/water

Access to basic sanitation Water quality

There are significant gaps between urban and rural areas

Toxicity Stress

Rural areas are in urgent need for safe and clean water sanitation
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https://riskfilter.org/water/explore/map

The impact is not just short-term illness...

Clean water 0/ of households in Laos lack access to a safely
scarcity 82/0

managed water supply and 39% lack safe sanitation

\ (Planet Water Foundation, 2025).

Clean water scarcity leads to a life-long, vicious poverty trap
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https://planet-water.org/where-we-operate/laos
https://planet-water.org/where-we-operate/laos
https://planet-water.org/where-we-operate/laos
https://planet-water.org/where-we-operate/laos
https://planet-water.org/where-we-operate/laos
https://planet-water.org/where-we-operate/laos

The impact is not just short-term illness...

Clean water
scarcity

6000 Deaths

The lack of clean water gives rise to

Poor washing, ,
waterborne diseases.

sanitation and
hygiene

(WASH) The World Bank estimates that each year,

there are 3 million cases of diseases,
including: diarrhea, dysentery, typhoid
and cholera, and 6,000 premature
deaths directly linked to water.

Clean water scarcity leads to a life-long, vicious poverty trap
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The impact is not just short-term illness...

Clean water
scarcity

Poor washing,
sanitation and

hygiene The mortality rate in 2019 attributed to
(WASH)

exposure to WASH (water, sanitation and
hygiene) per 100,000 people is up to

20 People

in Laos (WHO, n.d.).

Poor health

Clean water scarcity leads to a life-long, vicious poverty trap
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The impact is not just short-term illness...

Clean water
scarcity

Poor washing,
sanitation and
hygiene
(WASH)

Water and poverty are inextricably linked

Poor access to water affect the health of the
poor, their food security, and their prospects for
making a living. Thus, this traps them in the
poverty cycle (Asian Development Bank).

Lack

productivity Poor health

Clean water scarcity leads to a life-long, vicious poverty trap
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https://www.adb.org/sites/default/files/publication/28859/water-brief-water-and-poverty.pdf

The impact is not just short-term illness...

CLEAN WATER

AND SANITATION Clean water

scarcity

Lack income & Poor washing,

GOOD HEALTH sanitation and
hygiene
(WASH)

lower access
to resources

AND WELL-BEING
y
) vI .

NO
POVERTY

S N’ e Lack Poor health
M)‘ (‘,i\'n‘ productivity

We are risking failure SDGs and ASEAN Blueprints
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Narrowing the Development Gap

Enhance productivity and competitiveness
of rural economies, especially in the newer
ASEAN Member States.

Equitable Access for All

Promote a community that is healthy,
caring, sustainable and productive, and
one that practices healthy lifestyle
resilient to health threats and has
universal access to healthcare.




Without immediate actions, effects may be irreversible

By 2030, more than

40%

of the world population may
face clean water shortages, and

the consequences will only

become more dire (World
Green Building Council, 2023).

Climate change exacerbates
water scarcity and water
hazards
(such as floods and droughts),
as rising temperatures
disrupt precipitation
patterns and the water cycle
(United Nations).

Access to safe water and sanitation can turn problems into potential: empowering people with time for

school and work, and contributing to improved health for women, children, and families around the world.

The best time to start is today, but what is stopping us?

T Overview | Currentinitiatives | ProblemicEitR



https://worldgbc.org/article/the-water-paper/
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https://www.un.org/en/climatechange/science/climate-issues/water#:~:text=Climate%20change%20is%20exacerbating%20both,world's%20water%20in%20complex%20ways.






https://planet-water.org/solutions/community-water-filtration-system



https://www.clearcambodia.org/school-wash-program/

Learning from current initiatives and their roadblocks

The common challenges of providing clean water

2\9/3 ":I:H
60 ||II||||

Limited Reach Lack of Manpower Lack of Funding

Problem statement: How can we then, create a solution that can reach, maintain and sustain the community water?
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000 O
Clean Water Solar Powered
Filtration Water Tank
Real-time
Communit
Monitoring & M y
- Empowerment
Alert System

Namjai is a self-powered community water tank that
filters, detects harmful substances and alerts the

households, NGOs and authorities to maintain clean water

for all.




Clean Water Filtration ?

Y

Solar Powered Water Tank :
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Clean water filtration & self-powered water tank

Namjai Smart Water Tank

External Solar Power Powered Water Tank

e Clean water is stored and safely managed in Namjai Smart Water Tank.
* Solar panel helps to power water sensors to monitor and alert, syncing

to Namjai Website and Application. Solar panel to power

internal water sensors
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Clean water filtration & self-powered water tank

Water collected from water sources such as river and lake near
the village.

The extensive filters and solar-powered sensors help to maintain clean water at the pre-determined standards
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Clean water filtration & self-powered water tank

Internal Filtration & Sensors

* Untreated water from the water source (groundwater, rainwater and river catchments) passes through the inlet water pipe.
* Extensive water filtration happens at the filter, before releasing clean water into the tank.
e *Water Quality Sensors measure turbidity, pH Level, TDS, Nitrates and temperature.

1 Water inlet pipe 2 Water Filtration 3 Water Quality Sensors

f Filtered Water

Waterproof

Housing Solar

Panel

GRANULAR
ACTIVATED
CARBON

pH Sensor Mesh Filter

TDS Sensor

Temperature

Turbidity Sensor Sensor

Mesh Cap

The extensive filters and solar-powered sensors help to maintain clean water at the pre-determined standards

©
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Clean water filtration & self-powered water tank

‘ Clean water flows through the outlet pipe for community usage. ‘

4 Water outlet pipe

The extensive filters and solar-powered sensors help to maintain clean water at the pre-determined standards
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Real-time monitoring

T 001 Tem OO  TewmGO3 TR G048 Tewk 900

Tank 001: Road Tha Heua, Hin Herb City, Vientiane (18.742243382, 102.5767566860)
Alorts details
Laat Reading
26/10/23 D s ony caattos

O

omm

Real-time Monitoring & ||\~

Alert System /N

Tonk 1

Larst Rinacting atun
102623 Safe

Tank Levesl
Full

Tasnds Lurwed Misbory

100%
Last 30/Deys +10%
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Real-time monitoring & alert system

| Namjai Website & Application (3Rs)

Receive
- Authorities and representatives receive automatic alerts,
when water quality does not meet pre-determined standards.

Real-time Detection
Water sensors measure turbidity, pH Level,

Report
Direct report of sensor results to Namjai
application and website. Authorities and
village head can directly view issues.

TDS, Nitrates and temperature.

- SMS alerts sent to local community if water quality is not
safe for use.

Water Quality Monitoring System

24-Hour Trends

1 |
1 I
1 |
1 1
1 |
1 I
1 |
1 1
1 |
I I
1 |
1 1
| |
I I
| |
1 1
! Dashboard Tank 001A - Manivong Primary School v !
I Real-time water quality monitoring 1
pH Level ! : b
I I @ High turbidity detected atTank 001
: pH Level Turbidity |
: 7.40 2.77 n1U :
| ~7 0.7% vs 6h ago ~79.2% vs 6h ago 1
1 I
| |
1 1
| TDS ¢ Temperature 1
12:20 142 0 2 0. 2( 2 ' . 4:20 0f 082 10:20 11:20
I
: 33 5 ppm 224 °C |
1 7 2.4% vs 6h ago 7 2.3% vs 6h ago 1
TDS (ppm) | |
1 I
1 |
: Tank Information :
: Location: Manivong Primary School :
| Capacity: 5,000 L 1
| |
| Status: ® Active 1
" . y nn ) \ ‘ . 1
12:20 : 2002 y b L\ 20 1120 : Risk Level: Low I
: Installed: 15/01/2023 :

Real-time monitoring and updates keep the villagers, NGOs and authorities informed, solving water problems immediately

©
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Real-time monitoring & alert system

‘ Namjai Website & Application: Additional Features
Language
gUag : Chatbot :
Language feature allows for usage in In-App User Guide
] ) ) 24-hour chatbot allows for urgent ) . L .
various countries, and easy adoption of ) i ) User guide available for quick information
. . reporting, quick-problem solving
Namjai to local communities

Namjai Assistant
“ Chatbot
Ask questions about
Namjai Assistant Namjai services
i Chatbot

Ask questions about .
Namjai services . Hello! I'm Namjai, your chatbot

assistant. How can | help you

Hello! I'm Namjai, your chatbot
assistant. How can | help you
today?

Common Features:

Contact Human Assistant e View Sensor Status

Report Water Level
Thanks for reaching out! Our

human assistants will contact
you soon. Please contact our
24(7 Hotline (Emergency Only):
+856 2098765432 or email us Contact Human Assistant
at namjai.support@gmail.la

Make a Safety Report

Real-time monitoring and updates keep the villagers, NGOs and authorities informed, solving water problems immediately

©
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Namjai

Water Quality Monitoring System

Email Address

Enter your email

Password

Enter your password

-] Signin

Quick demo login:
Login as Admin
Login as Field Officer

Login as Observer

Serving communities in underserved regions

Role Permissions: LY

Admin: Full system access, user management, review reports

Field Officer: Submit reports, manage maintenance, acknowledge alerts



Community

Empowerment
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Community Empowerment

* Focuses on understanding clean * Users and Namjai Volunteers are trained on
the usage, procedures and features of Namjai
water tank and reporting systems (on

webpage and mobile phones).

water scarcity impact and best

practices.
 Namjai Volunteers will be selected.

CU

Namijai
Water & Hygiene Education

jai &
Water & Hygiene Educ‘;mA
Eﬁ\l"l ;6 7;‘1‘: = @f\ —
O e iU N

P - —

* Users and Namjai Volunteers are to maintain water
tank and monitoring system every 1 month for the
first year, then every 3 months for subsequent years.

* Maintenance tickets are to be recorded.

T ke &
el Maintenance
(~) Dashbaard
Sensor Maintenance
G rrrrr
5- Baris Sensor (D k Last Mairberance Ftatu
* Mainisrance g 1 Dissrational o
232 Communi 'l
Koy Marrhens
Sardor 003 - Dperadicral View Deiails
oo =GiCk Keede Mantensnce
Sardos -D05 - Dpripratbcral
Maintenance Logs
Log D Banacs (D Cate Deacrigtion

Ly

Namyjai Education and Outreach Program helps to onboard local communities and Namjai Volunteers

©
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Case Example: Ban Yang (Lao PDR)

‘ Ban Yang Pilot Program

Phase 2: Installation
After securing the location, the smart water tank
and other necessary infrastructures will be
installed and integrated with the online
monitoring system.

Phasel: Site Evaluation & Data Collection
After getting permission from local authorities,
Namjai team will visit Ban Yang to conduct village
mapping and demographic data collection.

>119

o
. Ban.Yan‘g'-‘(lf.gﬁﬁ
—

Vientiane Capital

Luang Prabang District (6-01)

Ban Yang is an ideal pilot for our data-driven monitoring and management system as it represents a typical rural Lao village with merely 600 residents

and has significant challenges with water accessibility and quality, compounded by its reliance on untreated surface water sources such as nearby
streams. Hence, making it suitable for tier 3 distribution system.

m Current Initiatives Problem Statement -



Case Example: Ban Yang (Lao PDR)

‘ Ban Yang Pilot Program

Head Tank & Scalable Distribution System

* Tier 1 - Small village (<150): A single central head tank serves as the communal collection point.
* Tier 2 - Medium village (150-400): The water from the head tank is distributed to multiple nearby storage units, improving accessibility.
* Tier 3 - Large village (400- 1000+): A tiered distribution network with satellite tanks ensures efficient water access across zones.

, O
L

Tier 1 Tier 2 Tier 3
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Stakeholders' engagement

Namjai Volunteers, NGOs & Local Community

() HUMANA
wrd People to People, Lao

A Planet
) water
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Stakeholders' engagement

Local Ministries & Corporate Partners

& I Uuls
SADA B e -
= Analytics Cloud % .”.:" I n 6 rO

£
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Stakeholders' engagement .

Regional & International
Organisations

EI ASEAN FOUNDATION ‘

' Overview | Current Initiatives Problem Statement |  Namjai




Goals alighnment

Narrowing the Development Gap

BLUEPRINT 2025 Enhance productivity and

competitiveness of rural economies,
especially in the newer ASEAN
Member States.

Equitable Access for All
ASEAN

SOCIO-CULTURAL COMMUNITY
Promote a community that is healthy,

caring, sustainable and productive,
and one that practices healthy
lifestyle resilient to health threats and
has universal access to healthcare.
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GOOD HEALTH
AND WELL-BEING

\ 4

NO
POVERTY

Clean Water & Sanitation

Ensure availability and sustainable management of
water and sanitation for all.

Good Health & Well-being

Ensure healthy lives and promote well-being for all at
all ages.

No Poverty

End poverty in all its forms everywhere.




Risks and mitigation strategies

Potential Risks

High Risk & Requires Immediate Attention

Medium Risk & Requires Regular Maintenance

Probability of occurrence

Low Risk & Easily Maintained

Wear & tear of
sensors

Degree of damage

' Overview | Current Initiatives Problem Statement |  Namjai |  Im|

Conclusion




Risks and mitigation strategies

Mitigation Strategies: Regular Maintenance & Training

Year 1: Namjai team and ambassadors to conduct maintenance check
up and training every month.

Year 2-Year 4: More training and recruitment of Namjai Ambassadors,

regular check up every 3-6 months.

Year 5-Year 10: Namjai Ambassadors to train village chief and local
community, then transfer ownership for self-sustainability.
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Timeline and scaling plan

Phase 1: Targeted Initiation

Villages are selected as small-scale initiation
locations to assess the effectiveness of Namjai
based on:

1.Location

2.Population size

3.Access to water source

Phase 2: Purposeful Expansion

ministries and large local corporations, in

addition to NGOs and Namjai Volunteers.

Full-scale launch across the country involving the

Phase 3: Regional Transformation

Regional scaling across ASEAN, involving
international organizations and governments, in

addition to stakeholders in Phases 1 & 2

To ensure long-term sustainability, Namjai starts small, building a solid foundation
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The Namjai Ecosystem

Filtration & Solar
Powered Tank




The Namjai Ecosystem Real-time Monitoring &
Updates

6 Clean Water
\/A Filtration & Solar
Powered Tank




The Namjai Ecosystem Real-time Monitoring &
Updates

R Clean Water —
Filtration & Solar
Powered Tank

m/e

gD
| !\\

Stakeholder
Engagement

9



The Namjai Ecosystem Real-time Monitoring &
Updates

Filtration & Solar
Powered Tank

Community Stakeholder
Empowerment W Engagement
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0 Deaths from water contamination & Clean and Accessible water
for all by 2040 in SEA.



Thank you

Appendix



Frequently Asked Questions

1.Namjai eco-system

2.Namijai distribution system

3.Namjai real-time data monitoring and alert system

4.What are some future plans for Namjai?

5.What are examples of current initiatives?

6.What are some potential problems/risks that Namjai may face and how we plan to
mitigate those risks?
7. How feasible it is for Namjai to be used by other countries?

8.How can we make Namjai even more sustainable?

9.Do authorities have the capabilities to use Namjai?

10. What is the project cost estimation and future costs projections?

11.How does Namjai make money?




References

[1] Cirino, E. (2019, March 30). What pH should my drinking water be? Healthline. https://www.healthline.com/health/ph-of-
drinking-water#:~:text=1f%20your%20water%20falls%20within,no %20need %20to0%20take %20action.

[2] Causes of turbidity in water & How to reduce it | AOS water Treatment. (2018, June 26). AOS Treatment Solutions.

https://aosts.com/what-causes-turbidity-in-water-

importance/#:~:text=The%20materials%20suspended%20in%20turbid,the %20people%20using %20the%20water.

[3] Pomelo. (2025, February 25). Why is turbidity important? | Atlas Scientific. Atlas Scientific. https://atlas-

scientific.com/blog/why-is-turbidity-

important/#:~:text=In%20developing %20countries%200r%20countries, should %20be%20below%205%20NTU.

[4] What is TDS in Water & Why Should You Measure It? | Los Angeles Public Library. (n.d.).

https://www.lapl.org/neisci/kits/water-

quality/why#: ~:text=Total%2 0dissolved%20solids%20(TDS)%20are,is%20not %20an %20H20%20molecule.

[5] Water Quality Association. (2023, May 4). Perceptible water quality issues - Water quality Association.

https://wqa.org/learn-about-water/perceptible-issues/

[6] World Health Organization. (2022). Acceptability aspects: Taste, odor and appearance. Guidelines for Drinking-water
Quality - NCBI Bookshelf. https://www.ncbi.nlm.nih.gov/books/NBK579463/

[7] Nitrate/Nitrite toxicity: What are U.S. standards and regulations for nitrates and nitrites exposure? | Environmental

Medicine | ATSDR. (n.d.). https://archive.cdc.gov/www_atsdr_cdc_gov/csem/nitrate-nitrite/standards. html

[8] Coliform bacteria in drinking water supplies. (n.d.).

https://www.health.ny.gov/environmental/water/drinking/coliform bacteria.htm#:~:text=They%20are%20als0%20found%2

0in%20plant%20and%20so0il%20material.

[9] Inés, A., & Cosme, F. (2025). Biosensors for Detecting Food Contaminants—An Overview. Processes, 13(2), 380.

https://doi.org/10.3390/pr13020380

[10] Water, Sanitation, Hygiene and Health (WSH). (2015, January 14). Boil water.
https://www.who.int/publications/i/item/WHO-FWC-WSH-15.02
[11]IJMP. (n.d.). https://washdata.org/data/household#!/

[12] Water, sanitation and hygiene: burden of disease. (n.d.).

https://www.who.int/data/gho/data/themes/topics/water-sanitation-and-hygiene-burden-of-

disease?utm_source=chatgpt.com

[13] Planet Water Foundation. (n.d.). Where we operate: Laos. https://planet-water.org/where-we-operate/laos

[14] Abundant Water. (n.d.). Availability of water in Laos.

https://www.abundantwater.org/laos#:~:text=Availability%200f%20water%20in%20Laos

[15] Asian Development Bank. (2004). Water and poverty: Water issues, poverty, and the environment in Southeast

Asia. https://www.adb.org/sites/default/files/publication/28859/water-brief-water-and-poverty. pdf

[16] UNICEF. (n.d.). Water scarcity. https://www.unicef.org/wash/water-scarcity

[17] Genesis Water Technologies. (2022, February 2). Addressing water insecurity in Southeast Asia: Causes and
solutions. https://genesiswatertech.com/blog-post/addressing-water-insecurity-in-southeast-asia-causes-and-

solutions/

[18] Waterless Co. (n.d.). 9 countries with the worst water scarcity on the planet. https://www.waterless.com/blog/9-

countries-with-the-worst-water-scarcity-on-the-planet

[19] World Economic Forum. (2023, October 16). Why water security is our most urgent challenge today.

https://www.weforum.orq/stories/2023/10/why-water-security-is-our-most-urgent-challenge-today/

[20] World Green Building Council. (n.d.). The water paper. https://worldgbc.org/article/the-water-paper/

[21] United Nations. (n.d.). Water and climate change. https://www.un.org/en/climatechange/science/climate-

issues/water#:~:text=Climate%20change%20is %2 0exacerbating%20both

[22] Laotian Times. (2024, April 30). Rural Laos struggles with dwindling water resources amidst climate change.

https://laotiantimes.com/2024/04/30/rural-laos-struggles-with-dwindling-water-resources-amidst-climate-change/

[23] Asian Development Bank. (2024, February 22). ADB supports water supply and sanitation improvement in Lao

PDR. https://www.adb.org/news/adb-supports-water-supply-and-sanitation-improvement-lao-pdr

[24] UNEP/GRID-Geneva. (n.d.). Water in Lao People’s Democratic Republic. https://dicf.unepgrid.ch/lao-peoples-

democratic-republic/water



https://www.healthline.com/health/ph-of-drinking-water#:~:text=If%20your%20water%20falls%20within,no%20need%20to%20take%20action
https://www.healthline.com/health/ph-of-drinking-water#:~:text=If%20your%20water%20falls%20within,no%20need%20to%20take%20action
https://www.healthline.com/health/ph-of-drinking-water#:~:text=If%20your%20water%20falls%20within,no%20need%20to%20take%20action
https://www.healthline.com/health/ph-of-drinking-water#:~:text=If%20your%20water%20falls%20within,no%20need%20to%20take%20action
https://www.healthline.com/health/ph-of-drinking-water#:~:text=If%20your%20water%20falls%20within,no%20need%20to%20take%20action
https://www.healthline.com/health/ph-of-drinking-water#:~:text=If%20your%20water%20falls%20within,no%20need%20to%20take%20action
https://www.healthline.com/health/ph-of-drinking-water#:~:text=If%20your%20water%20falls%20within,no%20need%20to%20take%20action
https://aosts.com/what-causes-turbidity-in-water-importance/#:~:text=The%20materials%20suspended%20in%20turbid,the%20people%20using%20the%20water
https://aosts.com/what-causes-turbidity-in-water-importance/#:~:text=The%20materials%20suspended%20in%20turbid,the%20people%20using%20the%20water
https://aosts.com/what-causes-turbidity-in-water-importance/#:~:text=The%20materials%20suspended%20in%20turbid,the%20people%20using%20the%20water
https://aosts.com/what-causes-turbidity-in-water-importance/#:~:text=The%20materials%20suspended%20in%20turbid,the%20people%20using%20the%20water
https://aosts.com/what-causes-turbidity-in-water-importance/#:~:text=The%20materials%20suspended%20in%20turbid,the%20people%20using%20the%20water
https://aosts.com/what-causes-turbidity-in-water-importance/#:~:text=The%20materials%20suspended%20in%20turbid,the%20people%20using%20the%20water
https://aosts.com/what-causes-turbidity-in-water-importance/#:~:text=The%20materials%20suspended%20in%20turbid,the%20people%20using%20the%20water
https://aosts.com/what-causes-turbidity-in-water-importance/#:~:text=The%20materials%20suspended%20in%20turbid,the%20people%20using%20the%20water
https://aosts.com/what-causes-turbidity-in-water-importance/#:~:text=The%20materials%20suspended%20in%20turbid,the%20people%20using%20the%20water
https://aosts.com/what-causes-turbidity-in-water-importance/#:~:text=The%20materials%20suspended%20in%20turbid,the%20people%20using%20the%20water
https://aosts.com/what-causes-turbidity-in-water-importance/#:~:text=The%20materials%20suspended%20in%20turbid,the%20people%20using%20the%20water
https://atlas-scientific.com/blog/why-is-turbidity-important/#:~:text=In%20developing%20countries%20or%20countries,should%20be%20below%205%20NTU
https://atlas-scientific.com/blog/why-is-turbidity-important/#:~:text=In%20developing%20countries%20or%20countries,should%20be%20below%205%20NTU
https://atlas-scientific.com/blog/why-is-turbidity-important/#:~:text=In%20developing%20countries%20or%20countries,should%20be%20below%205%20NTU
https://atlas-scientific.com/blog/why-is-turbidity-important/#:~:text=In%20developing%20countries%20or%20countries,should%20be%20below%205%20NTU
https://atlas-scientific.com/blog/why-is-turbidity-important/#:~:text=In%20developing%20countries%20or%20countries,should%20be%20below%205%20NTU
https://atlas-scientific.com/blog/why-is-turbidity-important/#:~:text=In%20developing%20countries%20or%20countries,should%20be%20below%205%20NTU
https://atlas-scientific.com/blog/why-is-turbidity-important/#:~:text=In%20developing%20countries%20or%20countries,should%20be%20below%205%20NTU
https://atlas-scientific.com/blog/why-is-turbidity-important/#:~:text=In%20developing%20countries%20or%20countries,should%20be%20below%205%20NTU
https://atlas-scientific.com/blog/why-is-turbidity-important/#:~:text=In%20developing%20countries%20or%20countries,should%20be%20below%205%20NTU
https://www.lapl.org/neisci/kits/water-quality/why#:~:text=Total%20dissolved%20solids%20(TDS)%20are,is%20not%20an%20H2O%20molecule
https://www.lapl.org/neisci/kits/water-quality/why#:~:text=Total%20dissolved%20solids%20(TDS)%20are,is%20not%20an%20H2O%20molecule
https://www.lapl.org/neisci/kits/water-quality/why#:~:text=Total%20dissolved%20solids%20(TDS)%20are,is%20not%20an%20H2O%20molecule
https://wqa.org/learn-about-water/perceptible-issues/
https://wqa.org/learn-about-water/perceptible-issues/
https://wqa.org/learn-about-water/perceptible-issues/
https://wqa.org/learn-about-water/perceptible-issues/
https://wqa.org/learn-about-water/perceptible-issues/
https://wqa.org/learn-about-water/perceptible-issues/
https://wqa.org/learn-about-water/perceptible-issues/
https://www.ncbi.nlm.nih.gov/books/NBK579463/
https://archive.cdc.gov/www_atsdr_cdc_gov/csem/nitrate-nitrite/standards.html
https://archive.cdc.gov/www_atsdr_cdc_gov/csem/nitrate-nitrite/standards.html
https://archive.cdc.gov/www_atsdr_cdc_gov/csem/nitrate-nitrite/standards.html
https://www.health.ny.gov/environmental/water/drinking/coliform_bacteria.htm#:~:text=They%20are%20also%20found%20in%20plant%20and%20soil%20material
https://www.health.ny.gov/environmental/water/drinking/coliform_bacteria.htm#:~:text=They%20are%20also%20found%20in%20plant%20and%20soil%20material
https://doi.org/10.3390/pr13020380
https://www.who.int/publications/i/item/WHO-FWC-WSH-15.02
https://www.who.int/publications/i/item/WHO-FWC-WSH-15.02
https://www.who.int/publications/i/item/WHO-FWC-WSH-15.02
https://www.who.int/publications/i/item/WHO-FWC-WSH-15.02
https://www.who.int/publications/i/item/WHO-FWC-WSH-15.02
https://www.who.int/publications/i/item/WHO-FWC-WSH-15.02
https://www.who.int/publications/i/item/WHO-FWC-WSH-15.02
https://washdata.org/data/household#!/
https://www.who.int/data/gho/data/indicators/indicator-details/GHO/sdg-3-9-2-wash-deaths
https://www.who.int/data/gho/data/indicators/indicator-details/GHO/sdg-3-9-2-wash-deaths
https://www.who.int/data/gho/data/indicators/indicator-details/GHO/sdg-3-9-2-wash-deaths
https://www.who.int/data/gho/data/indicators/indicator-details/GHO/sdg-3-9-2-wash-deaths
https://www.who.int/data/gho/data/indicators/indicator-details/GHO/sdg-3-9-2-wash-deaths
https://www.who.int/data/gho/data/indicators/indicator-details/GHO/sdg-3-9-2-wash-deaths
https://www.who.int/data/gho/data/indicators/indicator-details/GHO/sdg-3-9-2-wash-deaths
https://www.who.int/data/gho/data/indicators/indicator-details/GHO/sdg-3-9-2-wash-deaths
https://www.who.int/data/gho/data/indicators/indicator-details/GHO/sdg-3-9-2-wash-deaths
https://www.who.int/data/gho/data/indicators/indicator-details/GHO/sdg-3-9-2-wash-deaths
https://www.who.int/data/gho/data/indicators/indicator-details/GHO/sdg-3-9-2-wash-deaths
https://www.who.int/data/gho/data/indicators/indicator-details/GHO/sdg-3-9-2-wash-deaths
https://www.who.int/data/gho/data/indicators/indicator-details/GHO/sdg-3-9-2-wash-deaths
https://planet-water.org/where-we-operate/laos
https://planet-water.org/where-we-operate/laos
https://planet-water.org/where-we-operate/laos
https://planet-water.org/where-we-operate/laos
https://planet-water.org/where-we-operate/laos
https://planet-water.org/where-we-operate/laos
https://planet-water.org/where-we-operate/laos
https://www.abundantwater.org/laos#:~:text=Availability%20of%20water%20in%20Laos
https://www.adb.org/sites/default/files/publication/28859/water-brief-water-and-poverty.pdf
https://www.adb.org/sites/default/files/publication/28859/water-brief-water-and-poverty.pdf
https://www.adb.org/sites/default/files/publication/28859/water-brief-water-and-poverty.pdf
https://www.adb.org/sites/default/files/publication/28859/water-brief-water-and-poverty.pdf
https://www.adb.org/sites/default/files/publication/28859/water-brief-water-and-poverty.pdf
https://www.adb.org/sites/default/files/publication/28859/water-brief-water-and-poverty.pdf
https://www.adb.org/sites/default/files/publication/28859/water-brief-water-and-poverty.pdf
https://www.adb.org/sites/default/files/publication/28859/water-brief-water-and-poverty.pdf
https://www.adb.org/sites/default/files/publication/28859/water-brief-water-and-poverty.pdf
https://www.unicef.org/wash/water-scarcity
https://www.unicef.org/wash/water-scarcity
https://www.unicef.org/wash/water-scarcity
https://genesiswatertech.com/blog-post/addressing-water-insecurity-in-southeast-asia-causes-and-solutions/
https://genesiswatertech.com/blog-post/addressing-water-insecurity-in-southeast-asia-causes-and-solutions/
https://genesiswatertech.com/blog-post/addressing-water-insecurity-in-southeast-asia-causes-and-solutions/
https://genesiswatertech.com/blog-post/addressing-water-insecurity-in-southeast-asia-causes-and-solutions/
https://genesiswatertech.com/blog-post/addressing-water-insecurity-in-southeast-asia-causes-and-solutions/
https://genesiswatertech.com/blog-post/addressing-water-insecurity-in-southeast-asia-causes-and-solutions/
https://genesiswatertech.com/blog-post/addressing-water-insecurity-in-southeast-asia-causes-and-solutions/
https://genesiswatertech.com/blog-post/addressing-water-insecurity-in-southeast-asia-causes-and-solutions/
https://genesiswatertech.com/blog-post/addressing-water-insecurity-in-southeast-asia-causes-and-solutions/
https://genesiswatertech.com/blog-post/addressing-water-insecurity-in-southeast-asia-causes-and-solutions/
https://genesiswatertech.com/blog-post/addressing-water-insecurity-in-southeast-asia-causes-and-solutions/
https://genesiswatertech.com/blog-post/addressing-water-insecurity-in-southeast-asia-causes-and-solutions/
https://genesiswatertech.com/blog-post/addressing-water-insecurity-in-southeast-asia-causes-and-solutions/
https://genesiswatertech.com/blog-post/addressing-water-insecurity-in-southeast-asia-causes-and-solutions/
https://genesiswatertech.com/blog-post/addressing-water-insecurity-in-southeast-asia-causes-and-solutions/
https://genesiswatertech.com/blog-post/addressing-water-insecurity-in-southeast-asia-causes-and-solutions/
https://genesiswatertech.com/blog-post/addressing-water-insecurity-in-southeast-asia-causes-and-solutions/
https://genesiswatertech.com/blog-post/addressing-water-insecurity-in-southeast-asia-causes-and-solutions/
https://genesiswatertech.com/blog-post/addressing-water-insecurity-in-southeast-asia-causes-and-solutions/
https://www.waterless.com/blog/9-countries-with-the-worst-water-scarcity-on-the-planet
https://www.waterless.com/blog/9-countries-with-the-worst-water-scarcity-on-the-planet
https://www.waterless.com/blog/9-countries-with-the-worst-water-scarcity-on-the-planet
https://www.waterless.com/blog/9-countries-with-the-worst-water-scarcity-on-the-planet
https://www.waterless.com/blog/9-countries-with-the-worst-water-scarcity-on-the-planet
https://www.waterless.com/blog/9-countries-with-the-worst-water-scarcity-on-the-planet
https://www.waterless.com/blog/9-countries-with-the-worst-water-scarcity-on-the-planet
https://www.waterless.com/blog/9-countries-with-the-worst-water-scarcity-on-the-planet
https://www.waterless.com/blog/9-countries-with-the-worst-water-scarcity-on-the-planet
https://www.waterless.com/blog/9-countries-with-the-worst-water-scarcity-on-the-planet
https://www.waterless.com/blog/9-countries-with-the-worst-water-scarcity-on-the-planet
https://www.waterless.com/blog/9-countries-with-the-worst-water-scarcity-on-the-planet
https://www.waterless.com/blog/9-countries-with-the-worst-water-scarcity-on-the-planet
https://www.waterless.com/blog/9-countries-with-the-worst-water-scarcity-on-the-planet
https://www.waterless.com/blog/9-countries-with-the-worst-water-scarcity-on-the-planet
https://www.waterless.com/blog/9-countries-with-the-worst-water-scarcity-on-the-planet
https://www.waterless.com/blog/9-countries-with-the-worst-water-scarcity-on-the-planet
https://www.waterless.com/blog/9-countries-with-the-worst-water-scarcity-on-the-planet
https://www.waterless.com/blog/9-countries-with-the-worst-water-scarcity-on-the-planet
https://www.weforum.org/stories/2023/10/why-water-security-is-our-most-urgent-challenge-today/
https://www.weforum.org/stories/2023/10/why-water-security-is-our-most-urgent-challenge-today/
https://www.weforum.org/stories/2023/10/why-water-security-is-our-most-urgent-challenge-today/
https://www.weforum.org/stories/2023/10/why-water-security-is-our-most-urgent-challenge-today/
https://www.weforum.org/stories/2023/10/why-water-security-is-our-most-urgent-challenge-today/
https://www.weforum.org/stories/2023/10/why-water-security-is-our-most-urgent-challenge-today/
https://www.weforum.org/stories/2023/10/why-water-security-is-our-most-urgent-challenge-today/
https://www.weforum.org/stories/2023/10/why-water-security-is-our-most-urgent-challenge-today/
https://www.weforum.org/stories/2023/10/why-water-security-is-our-most-urgent-challenge-today/
https://www.weforum.org/stories/2023/10/why-water-security-is-our-most-urgent-challenge-today/
https://www.weforum.org/stories/2023/10/why-water-security-is-our-most-urgent-challenge-today/
https://www.weforum.org/stories/2023/10/why-water-security-is-our-most-urgent-challenge-today/
https://www.weforum.org/stories/2023/10/why-water-security-is-our-most-urgent-challenge-today/
https://www.weforum.org/stories/2023/10/why-water-security-is-our-most-urgent-challenge-today/
https://www.weforum.org/stories/2023/10/why-water-security-is-our-most-urgent-challenge-today/
https://www.weforum.org/stories/2023/10/why-water-security-is-our-most-urgent-challenge-today/
https://www.weforum.org/stories/2023/10/why-water-security-is-our-most-urgent-challenge-today/
https://worldgbc.org/article/the-water-paper/
https://worldgbc.org/article/the-water-paper/
https://worldgbc.org/article/the-water-paper/
https://worldgbc.org/article/the-water-paper/
https://worldgbc.org/article/the-water-paper/
https://www.un.org/en/climatechange/science/climate-issues/water#:~:text=Climate%20change%20is%20exacerbating%20both
https://www.un.org/en/climatechange/science/climate-issues/water#:~:text=Climate%20change%20is%20exacerbating%20both
https://www.un.org/en/climatechange/science/climate-issues/water#:~:text=Climate%20change%20is%20exacerbating%20both
https://laotiantimes.com/2024/04/30/rural-laos-struggles-with-dwindling-water-resources-amidst-climate-change/
https://laotiantimes.com/2024/04/30/rural-laos-struggles-with-dwindling-water-resources-amidst-climate-change/
https://laotiantimes.com/2024/04/30/rural-laos-struggles-with-dwindling-water-resources-amidst-climate-change/
https://laotiantimes.com/2024/04/30/rural-laos-struggles-with-dwindling-water-resources-amidst-climate-change/
https://laotiantimes.com/2024/04/30/rural-laos-struggles-with-dwindling-water-resources-amidst-climate-change/
https://laotiantimes.com/2024/04/30/rural-laos-struggles-with-dwindling-water-resources-amidst-climate-change/
https://laotiantimes.com/2024/04/30/rural-laos-struggles-with-dwindling-water-resources-amidst-climate-change/
https://laotiantimes.com/2024/04/30/rural-laos-struggles-with-dwindling-water-resources-amidst-climate-change/
https://laotiantimes.com/2024/04/30/rural-laos-struggles-with-dwindling-water-resources-amidst-climate-change/
https://laotiantimes.com/2024/04/30/rural-laos-struggles-with-dwindling-water-resources-amidst-climate-change/
https://laotiantimes.com/2024/04/30/rural-laos-struggles-with-dwindling-water-resources-amidst-climate-change/
https://laotiantimes.com/2024/04/30/rural-laos-struggles-with-dwindling-water-resources-amidst-climate-change/
https://laotiantimes.com/2024/04/30/rural-laos-struggles-with-dwindling-water-resources-amidst-climate-change/
https://laotiantimes.com/2024/04/30/rural-laos-struggles-with-dwindling-water-resources-amidst-climate-change/
https://laotiantimes.com/2024/04/30/rural-laos-struggles-with-dwindling-water-resources-amidst-climate-change/
https://laotiantimes.com/2024/04/30/rural-laos-struggles-with-dwindling-water-resources-amidst-climate-change/
https://laotiantimes.com/2024/04/30/rural-laos-struggles-with-dwindling-water-resources-amidst-climate-change/
https://laotiantimes.com/2024/04/30/rural-laos-struggles-with-dwindling-water-resources-amidst-climate-change/
https://laotiantimes.com/2024/04/30/rural-laos-struggles-with-dwindling-water-resources-amidst-climate-change/
https://www.adb.org/news/adb-supports-water-supply-and-sanitation-improvement-lao-pdr
https://www.adb.org/news/adb-supports-water-supply-and-sanitation-improvement-lao-pdr
https://www.adb.org/news/adb-supports-water-supply-and-sanitation-improvement-lao-pdr
https://www.adb.org/news/adb-supports-water-supply-and-sanitation-improvement-lao-pdr
https://www.adb.org/news/adb-supports-water-supply-and-sanitation-improvement-lao-pdr
https://www.adb.org/news/adb-supports-water-supply-and-sanitation-improvement-lao-pdr
https://www.adb.org/news/adb-supports-water-supply-and-sanitation-improvement-lao-pdr
https://www.adb.org/news/adb-supports-water-supply-and-sanitation-improvement-lao-pdr
https://www.adb.org/news/adb-supports-water-supply-and-sanitation-improvement-lao-pdr
https://www.adb.org/news/adb-supports-water-supply-and-sanitation-improvement-lao-pdr
https://www.adb.org/news/adb-supports-water-supply-and-sanitation-improvement-lao-pdr
https://www.adb.org/news/adb-supports-water-supply-and-sanitation-improvement-lao-pdr
https://www.adb.org/news/adb-supports-water-supply-and-sanitation-improvement-lao-pdr
https://www.adb.org/news/adb-supports-water-supply-and-sanitation-improvement-lao-pdr
https://www.adb.org/news/adb-supports-water-supply-and-sanitation-improvement-lao-pdr
https://www.adb.org/news/adb-supports-water-supply-and-sanitation-improvement-lao-pdr
https://www.adb.org/news/adb-supports-water-supply-and-sanitation-improvement-lao-pdr
https://dicf.unepgrid.ch/lao-peoples-democratic-republic/water
https://dicf.unepgrid.ch/lao-peoples-democratic-republic/water
https://dicf.unepgrid.ch/lao-peoples-democratic-republic/water
https://dicf.unepgrid.ch/lao-peoples-democratic-republic/water
https://dicf.unepgrid.ch/lao-peoples-democratic-republic/water
https://dicf.unepgrid.ch/lao-peoples-democratic-republic/water
https://dicf.unepgrid.ch/lao-peoples-democratic-republic/water

References

[25] Sharma, D., Babel, M. S., & Das Gupta, A. (2017). Seasonal comparison of WPI components in Southeast Asia.

ResearchGate. https://www.researchgate.net/figure/Seasonal-comparison-of-WPI-components-shown-as-local-

geographical-weighted-mean-of-50 fig2 321780030

[26] Planet Water Foundation. (2023). Planet Water and The Starbucks Foundation extend partnership to deliver clean

water access to communities across eight countries. https://planet-water.org/cause/planet-water-and-the-starbucks-

foundation-extend-partnership-to-deliver-clean-water-access-to-communities-across-eight-countries

[27] Centre for Affordable Water and Sanitation Technology. (n.d.). Implementation case study: Biosand filters in

Cambodia. https://www.biosandfilters.info/case-study/f247 1948/implementation-case-study-biosand-filters-

cambodia
[28] Katy Scott (2018, December 14) Is Laos facing a dam disaster? CNN
World. https://edition.cnn.com/2018/12/14/asia/laos-hydropower-dams

[29] Edwards, V. (2021, May 14). Bunker mentality will never solve the world's water leakage problem. Smart Water

Magazine. https://smartwatermagazine.com/blogs/victoria-edwards/bunker-mentality-will-never-solve-worlds-

water-leakage-problem

[30] Bank, A. D. (2018, February 6). ADB to help Lao PDR’s Vientiane set up sustainable transport system. Asian

Development Bank. https.//www.adb.org/news/adb-help-lao-pdr-s-vientiane-set-sustainable-transport-system

[31] WWF Water Risk Filter - maps. (n.d.). https://riskfilter.org/water/explore/map

[32] Mekong River: The lifeline of Laos - one for the road. (2020, November 28). One For the

Road. https://onefortheroadphoto.com/project/mekong-river-the-lifeline-of-laos/

[33] McLaughlin, K. (2016, January 14). Seven days in Laos. Lonely Planet. https://www.lonelyplanet.com/articles/7-

days-in-laos
[34] Fluoride lead Chlorine Removal Undercounter KDF/GAC water filter system leaves beneficial minerals :

Amazon.co.uk: DIY & Tools. (n.d.). https://www.amazon.co.uk/Fluoride-Removal-Undercounter-Filter-

Purifier/dp/B0024L9C8Y



https://www.researchgate.net/figure/Seasonal-comparison-of-WPI-components-shown-as-local-geographical-weighted-mean-of-50_fig2_321780030
https://www.researchgate.net/figure/Seasonal-comparison-of-WPI-components-shown-as-local-geographical-weighted-mean-of-50_fig2_321780030
https://www.researchgate.net/figure/Seasonal-comparison-of-WPI-components-shown-as-local-geographical-weighted-mean-of-50_fig2_321780030
https://www.researchgate.net/figure/Seasonal-comparison-of-WPI-components-shown-as-local-geographical-weighted-mean-of-50_fig2_321780030
https://www.researchgate.net/figure/Seasonal-comparison-of-WPI-components-shown-as-local-geographical-weighted-mean-of-50_fig2_321780030
https://www.researchgate.net/figure/Seasonal-comparison-of-WPI-components-shown-as-local-geographical-weighted-mean-of-50_fig2_321780030
https://www.researchgate.net/figure/Seasonal-comparison-of-WPI-components-shown-as-local-geographical-weighted-mean-of-50_fig2_321780030
https://www.researchgate.net/figure/Seasonal-comparison-of-WPI-components-shown-as-local-geographical-weighted-mean-of-50_fig2_321780030
https://www.researchgate.net/figure/Seasonal-comparison-of-WPI-components-shown-as-local-geographical-weighted-mean-of-50_fig2_321780030
https://www.researchgate.net/figure/Seasonal-comparison-of-WPI-components-shown-as-local-geographical-weighted-mean-of-50_fig2_321780030
https://www.researchgate.net/figure/Seasonal-comparison-of-WPI-components-shown-as-local-geographical-weighted-mean-of-50_fig2_321780030
https://www.researchgate.net/figure/Seasonal-comparison-of-WPI-components-shown-as-local-geographical-weighted-mean-of-50_fig2_321780030
https://www.researchgate.net/figure/Seasonal-comparison-of-WPI-components-shown-as-local-geographical-weighted-mean-of-50_fig2_321780030
https://www.researchgate.net/figure/Seasonal-comparison-of-WPI-components-shown-as-local-geographical-weighted-mean-of-50_fig2_321780030
https://www.researchgate.net/figure/Seasonal-comparison-of-WPI-components-shown-as-local-geographical-weighted-mean-of-50_fig2_321780030
https://www.researchgate.net/figure/Seasonal-comparison-of-WPI-components-shown-as-local-geographical-weighted-mean-of-50_fig2_321780030
https://www.researchgate.net/figure/Seasonal-comparison-of-WPI-components-shown-as-local-geographical-weighted-mean-of-50_fig2_321780030
https://www.researchgate.net/figure/Seasonal-comparison-of-WPI-components-shown-as-local-geographical-weighted-mean-of-50_fig2_321780030
https://www.researchgate.net/figure/Seasonal-comparison-of-WPI-components-shown-as-local-geographical-weighted-mean-of-50_fig2_321780030
https://www.researchgate.net/figure/Seasonal-comparison-of-WPI-components-shown-as-local-geographical-weighted-mean-of-50_fig2_321780030
https://www.researchgate.net/figure/Seasonal-comparison-of-WPI-components-shown-as-local-geographical-weighted-mean-of-50_fig2_321780030
https://www.researchgate.net/figure/Seasonal-comparison-of-WPI-components-shown-as-local-geographical-weighted-mean-of-50_fig2_321780030
https://www.researchgate.net/figure/Seasonal-comparison-of-WPI-components-shown-as-local-geographical-weighted-mean-of-50_fig2_321780030
https://www.researchgate.net/figure/Seasonal-comparison-of-WPI-components-shown-as-local-geographical-weighted-mean-of-50_fig2_321780030
https://www.researchgate.net/figure/Seasonal-comparison-of-WPI-components-shown-as-local-geographical-weighted-mean-of-50_fig2_321780030
https://planet-water.org/cause/planet-water-and-the-starbucks-foundation-extend-partnership-to-deliver-clean-water-access-to-communities-across-eight-countries
https://planet-water.org/cause/planet-water-and-the-starbucks-foundation-extend-partnership-to-deliver-clean-water-access-to-communities-across-eight-countries
https://planet-water.org/cause/planet-water-and-the-starbucks-foundation-extend-partnership-to-deliver-clean-water-access-to-communities-across-eight-countries
https://planet-water.org/cause/planet-water-and-the-starbucks-foundation-extend-partnership-to-deliver-clean-water-access-to-communities-across-eight-countries
https://planet-water.org/cause/planet-water-and-the-starbucks-foundation-extend-partnership-to-deliver-clean-water-access-to-communities-across-eight-countries
https://planet-water.org/cause/planet-water-and-the-starbucks-foundation-extend-partnership-to-deliver-clean-water-access-to-communities-across-eight-countries
https://planet-water.org/cause/planet-water-and-the-starbucks-foundation-extend-partnership-to-deliver-clean-water-access-to-communities-across-eight-countries
https://planet-water.org/cause/planet-water-and-the-starbucks-foundation-extend-partnership-to-deliver-clean-water-access-to-communities-across-eight-countries
https://planet-water.org/cause/planet-water-and-the-starbucks-foundation-extend-partnership-to-deliver-clean-water-access-to-communities-across-eight-countries
https://planet-water.org/cause/planet-water-and-the-starbucks-foundation-extend-partnership-to-deliver-clean-water-access-to-communities-across-eight-countries
https://planet-water.org/cause/planet-water-and-the-starbucks-foundation-extend-partnership-to-deliver-clean-water-access-to-communities-across-eight-countries
https://planet-water.org/cause/planet-water-and-the-starbucks-foundation-extend-partnership-to-deliver-clean-water-access-to-communities-across-eight-countries
https://planet-water.org/cause/planet-water-and-the-starbucks-foundation-extend-partnership-to-deliver-clean-water-access-to-communities-across-eight-countries
https://planet-water.org/cause/planet-water-and-the-starbucks-foundation-extend-partnership-to-deliver-clean-water-access-to-communities-across-eight-countries
https://planet-water.org/cause/planet-water-and-the-starbucks-foundation-extend-partnership-to-deliver-clean-water-access-to-communities-across-eight-countries
https://planet-water.org/cause/planet-water-and-the-starbucks-foundation-extend-partnership-to-deliver-clean-water-access-to-communities-across-eight-countries
https://planet-water.org/cause/planet-water-and-the-starbucks-foundation-extend-partnership-to-deliver-clean-water-access-to-communities-across-eight-countries
https://planet-water.org/cause/planet-water-and-the-starbucks-foundation-extend-partnership-to-deliver-clean-water-access-to-communities-across-eight-countries
https://planet-water.org/cause/planet-water-and-the-starbucks-foundation-extend-partnership-to-deliver-clean-water-access-to-communities-across-eight-countries
https://planet-water.org/cause/planet-water-and-the-starbucks-foundation-extend-partnership-to-deliver-clean-water-access-to-communities-across-eight-countries
https://planet-water.org/cause/planet-water-and-the-starbucks-foundation-extend-partnership-to-deliver-clean-water-access-to-communities-across-eight-countries
https://planet-water.org/cause/planet-water-and-the-starbucks-foundation-extend-partnership-to-deliver-clean-water-access-to-communities-across-eight-countries
https://planet-water.org/cause/planet-water-and-the-starbucks-foundation-extend-partnership-to-deliver-clean-water-access-to-communities-across-eight-countries
https://planet-water.org/cause/planet-water-and-the-starbucks-foundation-extend-partnership-to-deliver-clean-water-access-to-communities-across-eight-countries
https://planet-water.org/cause/planet-water-and-the-starbucks-foundation-extend-partnership-to-deliver-clean-water-access-to-communities-across-eight-countries
https://planet-water.org/cause/planet-water-and-the-starbucks-foundation-extend-partnership-to-deliver-clean-water-access-to-communities-across-eight-countries
https://planet-water.org/cause/planet-water-and-the-starbucks-foundation-extend-partnership-to-deliver-clean-water-access-to-communities-across-eight-countries
https://planet-water.org/cause/planet-water-and-the-starbucks-foundation-extend-partnership-to-deliver-clean-water-access-to-communities-across-eight-countries
https://planet-water.org/cause/planet-water-and-the-starbucks-foundation-extend-partnership-to-deliver-clean-water-access-to-communities-across-eight-countries
https://planet-water.org/cause/planet-water-and-the-starbucks-foundation-extend-partnership-to-deliver-clean-water-access-to-communities-across-eight-countries
https://planet-water.org/cause/planet-water-and-the-starbucks-foundation-extend-partnership-to-deliver-clean-water-access-to-communities-across-eight-countries
https://planet-water.org/cause/planet-water-and-the-starbucks-foundation-extend-partnership-to-deliver-clean-water-access-to-communities-across-eight-countries
https://planet-water.org/cause/planet-water-and-the-starbucks-foundation-extend-partnership-to-deliver-clean-water-access-to-communities-across-eight-countries
https://planet-water.org/cause/planet-water-and-the-starbucks-foundation-extend-partnership-to-deliver-clean-water-access-to-communities-across-eight-countries
https://planet-water.org/cause/planet-water-and-the-starbucks-foundation-extend-partnership-to-deliver-clean-water-access-to-communities-across-eight-countries
https://planet-water.org/cause/planet-water-and-the-starbucks-foundation-extend-partnership-to-deliver-clean-water-access-to-communities-across-eight-countries
https://planet-water.org/cause/planet-water-and-the-starbucks-foundation-extend-partnership-to-deliver-clean-water-access-to-communities-across-eight-countries
https://www.biosandfilters.info/case-study/f2471948/implementation-case-study-biosand-filters-cambodia
https://www.biosandfilters.info/case-study/f2471948/implementation-case-study-biosand-filters-cambodia
https://www.biosandfilters.info/case-study/f2471948/implementation-case-study-biosand-filters-cambodia
https://www.biosandfilters.info/case-study/f2471948/implementation-case-study-biosand-filters-cambodia
https://www.biosandfilters.info/case-study/f2471948/implementation-case-study-biosand-filters-cambodia
https://www.biosandfilters.info/case-study/f2471948/implementation-case-study-biosand-filters-cambodia
https://www.biosandfilters.info/case-study/f2471948/implementation-case-study-biosand-filters-cambodia
https://www.biosandfilters.info/case-study/f2471948/implementation-case-study-biosand-filters-cambodia
https://www.biosandfilters.info/case-study/f2471948/implementation-case-study-biosand-filters-cambodia
https://www.biosandfilters.info/case-study/f2471948/implementation-case-study-biosand-filters-cambodia
https://www.biosandfilters.info/case-study/f2471948/implementation-case-study-biosand-filters-cambodia
https://www.biosandfilters.info/case-study/f2471948/implementation-case-study-biosand-filters-cambodia
https://www.biosandfilters.info/case-study/f2471948/implementation-case-study-biosand-filters-cambodia
https://edition.cnn.com/2018/12/14/asia/laos-hydropower-dams
https://edition.cnn.com/2018/12/14/asia/laos-hydropower-dams
https://edition.cnn.com/2018/12/14/asia/laos-hydropower-dams
https://edition.cnn.com/2018/12/14/asia/laos-hydropower-dams
https://edition.cnn.com/2018/12/14/asia/laos-hydropower-dams
https://smartwatermagazine.com/blogs/victoria-edwards/bunker-mentality-will-never-solve-worlds-water-leakage-problem
https://smartwatermagazine.com/blogs/victoria-edwards/bunker-mentality-will-never-solve-worlds-water-leakage-problem
https://smartwatermagazine.com/blogs/victoria-edwards/bunker-mentality-will-never-solve-worlds-water-leakage-problem
https://smartwatermagazine.com/blogs/victoria-edwards/bunker-mentality-will-never-solve-worlds-water-leakage-problem
https://smartwatermagazine.com/blogs/victoria-edwards/bunker-mentality-will-never-solve-worlds-water-leakage-problem
https://smartwatermagazine.com/blogs/victoria-edwards/bunker-mentality-will-never-solve-worlds-water-leakage-problem
https://smartwatermagazine.com/blogs/victoria-edwards/bunker-mentality-will-never-solve-worlds-water-leakage-problem
https://smartwatermagazine.com/blogs/victoria-edwards/bunker-mentality-will-never-solve-worlds-water-leakage-problem
https://smartwatermagazine.com/blogs/victoria-edwards/bunker-mentality-will-never-solve-worlds-water-leakage-problem
https://smartwatermagazine.com/blogs/victoria-edwards/bunker-mentality-will-never-solve-worlds-water-leakage-problem
https://smartwatermagazine.com/blogs/victoria-edwards/bunker-mentality-will-never-solve-worlds-water-leakage-problem
https://smartwatermagazine.com/blogs/victoria-edwards/bunker-mentality-will-never-solve-worlds-water-leakage-problem
https://smartwatermagazine.com/blogs/victoria-edwards/bunker-mentality-will-never-solve-worlds-water-leakage-problem
https://smartwatermagazine.com/blogs/victoria-edwards/bunker-mentality-will-never-solve-worlds-water-leakage-problem
https://smartwatermagazine.com/blogs/victoria-edwards/bunker-mentality-will-never-solve-worlds-water-leakage-problem
https://smartwatermagazine.com/blogs/victoria-edwards/bunker-mentality-will-never-solve-worlds-water-leakage-problem
https://smartwatermagazine.com/blogs/victoria-edwards/bunker-mentality-will-never-solve-worlds-water-leakage-problem
https://smartwatermagazine.com/blogs/victoria-edwards/bunker-mentality-will-never-solve-worlds-water-leakage-problem
https://smartwatermagazine.com/blogs/victoria-edwards/bunker-mentality-will-never-solve-worlds-water-leakage-problem
https://www.adb.org/news/adb-help-lao-pdr-s-vientiane-set-sustainable-transport-system
https://www.adb.org/news/adb-help-lao-pdr-s-vientiane-set-sustainable-transport-system
https://www.adb.org/news/adb-help-lao-pdr-s-vientiane-set-sustainable-transport-system
https://www.adb.org/news/adb-help-lao-pdr-s-vientiane-set-sustainable-transport-system
https://www.adb.org/news/adb-help-lao-pdr-s-vientiane-set-sustainable-transport-system
https://www.adb.org/news/adb-help-lao-pdr-s-vientiane-set-sustainable-transport-system
https://www.adb.org/news/adb-help-lao-pdr-s-vientiane-set-sustainable-transport-system
https://www.adb.org/news/adb-help-lao-pdr-s-vientiane-set-sustainable-transport-system
https://www.adb.org/news/adb-help-lao-pdr-s-vientiane-set-sustainable-transport-system
https://www.adb.org/news/adb-help-lao-pdr-s-vientiane-set-sustainable-transport-system
https://www.adb.org/news/adb-help-lao-pdr-s-vientiane-set-sustainable-transport-system
https://www.adb.org/news/adb-help-lao-pdr-s-vientiane-set-sustainable-transport-system
https://www.adb.org/news/adb-help-lao-pdr-s-vientiane-set-sustainable-transport-system
https://www.adb.org/news/adb-help-lao-pdr-s-vientiane-set-sustainable-transport-system
https://www.adb.org/news/adb-help-lao-pdr-s-vientiane-set-sustainable-transport-system
https://www.adb.org/news/adb-help-lao-pdr-s-vientiane-set-sustainable-transport-system
https://www.adb.org/news/adb-help-lao-pdr-s-vientiane-set-sustainable-transport-system
https://www.adb.org/news/adb-help-lao-pdr-s-vientiane-set-sustainable-transport-system
https://www.adb.org/news/adb-help-lao-pdr-s-vientiane-set-sustainable-transport-system
https://riskfilter.org/water/explore/map
https://onefortheroadphoto.com/project/mekong-river-the-lifeline-of-laos/
https://onefortheroadphoto.com/project/mekong-river-the-lifeline-of-laos/
https://onefortheroadphoto.com/project/mekong-river-the-lifeline-of-laos/
https://onefortheroadphoto.com/project/mekong-river-the-lifeline-of-laos/
https://onefortheroadphoto.com/project/mekong-river-the-lifeline-of-laos/
https://onefortheroadphoto.com/project/mekong-river-the-lifeline-of-laos/
https://onefortheroadphoto.com/project/mekong-river-the-lifeline-of-laos/
https://onefortheroadphoto.com/project/mekong-river-the-lifeline-of-laos/
https://onefortheroadphoto.com/project/mekong-river-the-lifeline-of-laos/
https://onefortheroadphoto.com/project/mekong-river-the-lifeline-of-laos/
https://onefortheroadphoto.com/project/mekong-river-the-lifeline-of-laos/
https://www.lonelyplanet.com/articles/7-days-in-laos
https://www.lonelyplanet.com/articles/7-days-in-laos
https://www.lonelyplanet.com/articles/7-days-in-laos
https://www.lonelyplanet.com/articles/7-days-in-laos
https://www.lonelyplanet.com/articles/7-days-in-laos
https://www.lonelyplanet.com/articles/7-days-in-laos
https://www.lonelyplanet.com/articles/7-days-in-laos
https://www.amazon.co.uk/Fluoride-Removal-Undercounter-Filter-Purifier/dp/B0024L9C8Y
https://www.amazon.co.uk/Fluoride-Removal-Undercounter-Filter-Purifier/dp/B0024L9C8Y
https://www.amazon.co.uk/Fluoride-Removal-Undercounter-Filter-Purifier/dp/B0024L9C8Y
https://www.amazon.co.uk/Fluoride-Removal-Undercounter-Filter-Purifier/dp/B0024L9C8Y
https://www.amazon.co.uk/Fluoride-Removal-Undercounter-Filter-Purifier/dp/B0024L9C8Y
https://www.amazon.co.uk/Fluoride-Removal-Undercounter-Filter-Purifier/dp/B0024L9C8Y
https://www.amazon.co.uk/Fluoride-Removal-Undercounter-Filter-Purifier/dp/B0024L9C8Y
https://www.amazon.co.uk/Fluoride-Removal-Undercounter-Filter-Purifier/dp/B0024L9C8Y
https://www.amazon.co.uk/Fluoride-Removal-Undercounter-Filter-Purifier/dp/B0024L9C8Y

Appendix
Water distribution network

4 e

@ Head Tank
A 1 metre cube tank

Head Tank

1 metre cube tank

Tier 1 - Small village (<150): A single central
head tank serves as the communal collection
point.

Tier 2 - Medium village (150-400): The water
from the head tank is distributed to multiple
nearby storage units, improving accessibility.

Tier 3 - Large village (400- 1000+): A tiered
distribution network with satellite tanks ensures
efficient water access across zones.



Appendix

Common water quality metrics

Metrics Description Unit WHO Recommended Safe Level Feasibility
Electrochemical measurement of _ pH level is commonly used as key indicator of
pH . . pH units 6.5-8.5 )
hydrogen ion activity. water quality
Measures light scattering b
g, _ ¢ y ) ) Readily available in current market at affordable
o suspended particles. High turbidity , o , < 5NTU (ideal), £1 NTU for ,
Turbidity o _ NTU (Nephelometric Turbidity Unit) . _ price, could be use as a proxy tester for colour
indicates presence of solid disinfection _
, and presence of suspensions
suspensions.
) ) [Electrical conductivity used to estimate Used to test for dissolved chemicals, maintain
Total Dissolved Solids (TDS) _ _ mg/L (ppm) < 500 mg/L o
dissolved salts and minerals drinking water safe standard
) [Essential for aquatic lives. Low DO levell _ o
Dissolved Oxygen (DO) mg/L (ppm) > 8 mg/L Not applicable to the use of drinking water

indicates pollution.

Colour and Odour

Drinking water should be colourless
and odourless.

Colourless and Odourless

Only basic indicator of water quality, smaller
particles may not be detected

Coliform Bacteria (E. coli)

Presence of E. coli indicates pathogen
contamination, causing serious illness.

CFU/100 mL (Colony forming unit)

<1 CFU/ 100 mL

Requires lab testing and field detection, not
feasible for real-time detection

Temperature

Direct temperature measurement
using thermistors

°C (Celsius)

< 25°C preferred (for taste/chemical
balance

Readily available, used as proxy testers for
potential bacterial growth

Nitrates (NO3™)

Colorimetric or ion-selective method

mg/L

<50 mg/L (EU/WHO), <10 mg/L (as
NO3™-N in US)

Test for toxins concentration, widely-used




Appendix

Water needed for general domestic uses for each distribution tier

Both the head tank and the satellite tanks are used as a buffer during peak times, as the tanks are designed to be continuously

refilled.
Label and formula

Persons (P) - number of village residents
Per Capita Per Day Water Consumption (LPCD) - water consumed per person per day

Peak Factor (PF) - the ratio between the volume of water required during peak hour and average consumption.
Total Daily Demand (TDD) = P x LPC (litres/day)

Peak Hourly Demand (PHD) = (TDD/24) x PF (litres/hour)
Storage Hour (SH) = the minimum number of hours the tank should be able to supply water during peak hour.

P = 149 people P =400 people P = 800 people

LPC = 70 litres/person/day LPC = 70 litres/person/day LPC = 70 litres/person/day

PF=25 PF =25 PF =25

TDD = 100 x 50 = 10,430 litres/day TDD = 400 x 70 = 28,000 litres/day TDD = 800 x 70 = 56,000 litres/day

PHD = (5,000/24) x 2.5 = 1086.46 litres/hour PHD = (28,000/24) x 2.5 = 2,916.67 litres/hour PHD = (10,430/24) x 2.5 = 5,8333.33 litres/hour
SH=4-6 hours SH =4 -6 hours SH=4-6 hours

Total Volume (min) = 1,086 x 4 = 4,345.84 litres Total Volume (min) = 2,916.67x4 = 11,666.67 litres Total Volume (min) = 5,8333.33 x4 = 23,333.33 litres

Total Volume (max) = 1,086 x 6 = 6,518.75 litres Total Volume (max) =2,916.67 x 6 = 17,500.00 litres Total Volume (max) = 5,8333.33 x 6 = 35,000.00 litres



Appendix
Web Application to interact with our water monitoring system

€9 namiai Water Quality Monitoring System

Logged In as

Admin User Dashboard

Tank 001A - Manivong Primary School
Real-time water quality monitoring

Dashooard PH Level : Turbidity TDS ‘ Temperature
Alerts 705 284 NTU 339 ppm 234 °C
« 1.1% vs 6h ago ~ 6.8% vs 6h ago « 1.4% vs 6h ago @ 0.3% vs 6h ago
Reports
Maintenance Tank Information © Location Map
Settings Location: Manivong Primary School
Capacity: 5,000L
Language Status: ® Active
Dker Glilda Risk Level: Low ¢ oL 3 Manivong Primary School
Installed: 15/01/2023 X- ; __ -1.3133, 36.7890
Low Risk
24-Hour Trends
pH Level Turbidity (NTU)
9 10
, / \ N/
| \/
[ Logout 15:34 : : 14:34  15:34
TRCQ fanm) Tamnaratira (00

Main Dashboard



Appendix
Web Application to interact with our water monitoring system

Maintenance Logs

Water Quality Monitoring System

Schedule Maintenance

Logged in as o
Admln Usel’ sett|ngs Water Tank

Manage system configuration and preferences Tank 001A - Manivong Primary School

Maintenance Type

Dashboard 11} Parameter Thresholds 2 User Management L1 Notifications Sensor Calibration

Description

Describe the maintenance work

Alerts Configure warning and critical thresholds for water quality parameters

Scheduled Date Estimated Cost ($)

Reports
17/10/2025 0

Ph Level Y

Maintenance

Settings

Language

User Guide

(> Logout

Settings

Warning Range

Minimum
6.5

Maximum

85

Turbidity (NTU)

Warning Range

Minimum
0

Maximum

5

Tds (Ppm)

Warning Range

Minimum

Critical Range

Minimum

Maximum

9

Critical Range

Minimum
0

Maximum

10

Critical Range

Minimum

Water Quality Monitoring System

Alerts

Automated water quality alerts and anomalies

Active Alerts

2

Alert History
TIME

17 Oct, 12:34

17 Oct, 14:04

17 Oct, 09:34

TANK | LOCATION

Tank 004D
Xokxay Market

Tank 0028

Maythany Community Center

Tank 003C

& Hinherb Health Clinic

Critical

a il 4

SEVERITY

1. Warning
@ Critical

t. Warning

Cancel Schedule Maintenance

MESSAGE

pH level exceeds warning threshold

Multiple parameters exceed critical
thresholds

Turbidity level elevated

Acknowledged

A g

@

m Active (2) Acknowledged (1)

PARAMETERS

PH: 8.7 (85 max)

Turbidity: 5.8 (5 NTU max)

STATUS ACTION
Pending Acknowledge
Pending Acknowledge

& Acknowledged

Kamay

Alert System



Appendix
Namjai’s feasibility in other countries

‘ Only 20% of households in Indonesia have access to piped water

11 million families lack access to clean water in dry season in the Philippines

Only 15% of wastewater in Vietnam is treated

SEA countries similarities

source: Hitoshi, 2025

Clean water scarcity remains
a major concern in SEA


https://social-innovation.hitachi/en-sg/innovationhub/water-matters-in-southeast-asia/#:~:text=The%20water%20supply%20in%20Southeast,in%20Asia%2DPacific%20is%20polluted.

Appendix

Potential collaboration & improvements

MolluSCAN:

A French start-up that uses a mollusk as a bio-
monitoring system to detect water quality in real-time.
Mollusks are known to be highly sensitive to water
contamination and will completely shut their shells
when exposed to contamination.

Bio-monitoring does not require electricity, saving
energy costs

Key concerns

P R e ——

e e o e e e e e e e e e e o o =
I G
*rﬁ.' NN I
o - A I :
Qe :3‘;2‘ Y ' Hygiene concerns
-;;::j < °. !
g e o o o e e e e e e e e e e e

source: Water Environment Technology, 2025



https://www.waterenvironmenttechnology-digital.com/waterenvironmenttechnology/april_2025/MobilePagedArticle.action?articleId=2053156&app=false&cmsId=4262339#articleId2053156

Appendix

Namjai costs estimation & projection (water tank installation and loT system for Tier 1)

Component Low End (USD) High End (USD)
Water Head Tank (10,000L) $900.00 $1,800.00
Satellite Tank (1,000L) $300.00 $600.00
Solar Power System $220.00 $450.00
Sensor & Monitoring $230.00 $540.00
Water pump $350.00 $600.00
Water pipes $250.00 $400.00
Water Filters $500.00 $1,000.00
Sub-total (Components) $1,850.00 $3,590.00
Lnnsst;llatiom’Labnr (Non-local cash $0.00 $1.000.00
Contigency (10-20%) $370.00 $918.00

Total Estimated Cost $2,220.00 $4,508.00




Appendix
Namyjai cost estimation & projection (Software development and maintenance cost)

Fixed Cost Estimation Annual Maintenance Cost Estimation
Component Low End (USD) High End (USD) Component Low End (USD) High End (USD)
Web App Development $1,500.00 $3,400.00 Domain & SSL $20.00 $60.00
Backend API Cloud Hosting (AWS EC2,
Development and loT $400.00 $1,000.00 GCP App Engine, Vercel) $240.00 $700.00

Integration setup Database Hosting (AWS

RDS) $200.00 $450.00
Chatbot Integration $100.00 $250.00
o Sensor Data Ingestion
Notification System Tool (IoT message broken) $100.00 $300.00
Subscription (e.g. Twillio, $100.00 $300.00
SendGrid, etc) Maintenance/Support $1,000.00 $3,000.00

Total Estimated Cost $2,100.00 $4,950.UD Total Estimated Cost $1,560.00 $4,510.00



Appendix

Namjai cost estimation & projection (Total Project)

Component Low End (USD) High End (USD)
Physical Hardware (e.g. Tank, Solar, and loT) $2,200.00 $4,500.00
gto;tware Solutions (e.g. Full web-app, Cloud Infrastructure, $3,600.00 $5,000.00
Contigency (10-20%) $1,160.00 $1,900.00
Initial Installation and Development Cost $6,960.00 $11,400.00
Maintenance Cost (Infrastructure + Software Solutions) $1,700.00 $3,000.00
24/7 Hotline and Technical Support $1,300.00 $3,000.00
Contigency (10-20%) $600.00 $1,200.00
Annual Maintenance Cost Afterward $3,600.00 $7,200.00




Appendix
Potential Revenue Streams

Commercialized water tank for advertisement purpose to raise fund Monetizing real-time water quality data by selling data and/or tank to
businesses

* Sell quality water information to Agri-farms, the farms can use water
quality information to gain optimal yields, operational risk-
management

 Beverage and food companies to receive data from their water
source

b
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