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Comprehensive Report: SDG 6 - Clean Water and Sanitation 
Noakhali Science and Technology University 

December 2024 
Introduction 

Noakhali Science and Technology University (NSTU) recognizes that clean water and sanitation are 
the bedrock of public health, environmental stability, and sustainable development. We are 
profoundly committed to Sustainable Development Goal 6: Ensure availability and sustainable 
management of water and sanitation for all. 

Our 2024 contribution demonstrates this commitment through a two-pillar strategy: 

1. Research and Innovation: A high-impact 2024 research portfolio (38 publications) tackling 
water challenges from the molecular level to the ecosystem-wide. 

2. Operations and Community Engagement: A responsible approach to on-campus water 
management and active knowledge-sharing with the local community. 

This report details our 2024 accomplishments across these critical pillars. 

Pillar 1: Progress through Research and Innovation 
Our 2024 research portfolio, featuring 38 distinct publications, demonstrates a large-scale 
engagement with this goal, organized around four key pillars. 

 
Section 1.1: Assessing and Protecting Water Quality (Targets 6.3, 6.6) 

A primary focus of our research is to identify and understand the threats to our water bodies. 

• Microplastic Contamination: We are at the forefront of tracking this emergent threat, with 
studies identifying microplastic contamination in urban tap water (Belal Hossain, M.B. et 
al.), groundwater-sourced drinking water (Paray, B.A. et al.), and surface water (Riya, K.K. 
et al.). 
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• Heavy Metal and Chemical Pollution: Our researchers conducted extensive risk 
assessments of toxic metals and arsenic in shallow and urban groundwater (Tajwar, M. et al.) 
and surface water (Rahman, M. et al.). We also reviewed the systemic threat of heavy metal 
contamination in aquatic food webs (Rakib, M.R.J. et al.). 

• Arsenic Monitoring: We produced globally significant research on chronic arsenic exposure 
in children (Hu, K.Y. et al.) and its mobility in riverbanks (Kwak, K. et al.). 

• Biological & Ecosystem Threats: Our work also identified biological threats, such as 
pathogenic bacteria in aquaculture (Tawhid, M. et al.). 

Section 1.2: Innovating in Water Treatment and Technology (Targets 6.1, 6.3) 

Our institution is actively developing the novel technologies required to treat polluted water. 

• Nanotechnology for Purification: We have a strong focus on using nanomaterials to 
remove pollutants, including the green synthesis of nano-ZnO for photocatalytic degradation 
(Tamanna, N.J. et al.), using nanocellulose from waste to adsorb dyes (Tuntun, S.M. et al.), 
and developing reusable nanoadsorbents from e-waste to remove pharmaceuticals 
(Mojumder, F. et al.). 

• Advanced Membrane-Based Treatment: Our researchers are innovating in membrane 
science, including nanomaterial-embedded polymer membranes (Nath, M.R. et al.), 
polysulfone microfiltration membranes (Nur-E-Alam, M. et al.), and advanced membranes 
for desalination and electrodialysis (Das, A. et al.; Kabir, M.M. et al.). 

Section 1.3: Ensuring Safe Water, Sanitation, and Hygiene (WASH) (Targets 6.1, 6.2) 

We conduct critical, on-the-ground research to assess WASH needs and their direct link to human 
health. 

• Linking WASH to Health: Our studies provide clear evidence linking sanitation access to 
childhood malnutrition (Mondal, S. et al.) and analyzing the impact of WASH factors on 
diarrhea prevalence (Abera, M.G. et al.). 

• Safe Water Access & Solutions: We are assessing practical solutions, including pond sand 
filters (Khan, M.S. et al.), developing "safe water atlases" (Jakariya, M. et al.), and promoting 
rainwater harvesting (Nipun, M.W.H. et al.). 

• Sanitation Systems: Our research provides blueprints for systemic improvements, such as 
the case study on holistic, citywide sanitation for Noakhali Pourashava (Karim, F.S. et al.). 

• Wastewater Surveillance: We are innovating in the use of wastewater as a public health 
tool, pioneering surveillance methods for early detection of viral outbreaks like Mpox (Islam, 
M.A. et al.). 

Section 1.4: Integrated Water Resource & Ecosystem Management (Targets 6.4, 6.5, 6.6) 

Our research provides the high-level data and models needed for sustainable, long-term water 
management. 

• Resource Monitoring and Forecasting: We provide essential data for national planning, 
including groundwater vulnerability mapping (Iqbal, M.A. et al.), trend analysis of 
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evapotranspiration (Dia, R.B. et al.), and advanced AI models for rainfall forecasting (Ali, 
M.E. et al.). 

• Ecosystem Protection: Our research assesses the impact of human interventions and land 
use on water-related ecosystems (Jannah, M.R. et al.; Haque, M.R. et al.; Roy, S.K. et al.). 

• Water-Use Efficiency: We are developing tools for more efficient water use in agriculture 
through IoT-enabled sustainable irrigation (Rana, M.Z. et al.) and by identifying climate-
adaptive strategies for farmers (Al Mamun, M.A. et al.). 

Pillar 2: Progress through University Operations and Community Engagement 
NSTU's operational strategy focuses on responsible water stewardship on campus and active 
engagement with the wider community on water security. 

Section 2.1: On-Campus Water Management and Infrastructure 

NSTU actively measures the total volume of water used for our campus population of 11,800. 

• Sustainable Extraction: We utilize sustainable water extraction technologies, drawing from 
on-campus lakes and groundwater. Rainwater is also captured in the large campus lake to 
reduce reliance on groundwater. 

• Free Drinking Water: In accordance with the NSTU Citizen Charter, we provide free and 
safe drinking water to all students, staff, and visitors in every campus building. 

• Water-Saving Infrastructure: All new university buildings are designed and constructed 
in compliance with the Bangladesh National Building Code (BNBC) 2020 to minimize water 
use. 

• Ecological Landscaping: Our campus landscaping, which includes species like Mangifera 
indica and Cocos nucifera, is designed primarily to enhance ecological diversity and support 
local wildlife. 

 
Section 2.2: Wastewater and Water Reuse 

As part of our commitment to continuous improvement, we have identified key areas for future 
development. The university does not currently have a centralized wastewater treatment process, 
processes to prevent accidental water pollution, or a formal policy to maximize water reuse. These 
areas are a focus for future planning. 
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Section 2.3: Community Engagement and Water Conservation 

NSTU actively promotes conscious water use and conservation both on campus and in the wider 
community. 

• Public Education: We provide educational opportunities for local communities, such as the 
"special model exhibition on water management" organized by the Department of 
Environmental Science and Disaster Management (ESDM) (images attached on the previous 
page). 

• Community Workshops: We support water conservation off-campus by organizing public 
workshops on topics like rainwater harvesting. 

• Multi-Level Collaboration: Our community-facing water security initiatives are conducted 
in cooperation with local, regional, and national partners, including the Bangladesh 
University Grants Commission (UGC), WaterAid Bangladesh, Coastal Environment 
Network (COEN), Choumuhani Municipality, and Noakhali Municipality. 

 
Conclusion 

Noakhali Science and Technology University’s 2024 contribution to SDG 6 is both extensive and 
holistic. Our 38 publications cover the full life cycle of water, from identifying molecular pollutants 
to innovating purification technologies and providing integrated management models. 
Operationally, we practice responsible water stewardship by providing free drinking water, utilizing 
sustainable extraction methods, and actively promoting water conservation in our community 
through education and multi-stakeholder collaboration. 

 

Appendix: SDG 6 Targeting 2024 Publications Referenced 

1. Riya, K.K., Anisuzzaman, M., Samad Azad, M.A., Yu, J.J., Hossain, M.B. (2024). 
Characteristics, Contamination Levels, and Ecosystem Risk Assessment of Microplastics in 
Surface Water of a Highly Urbanized River from a Developing Country. ACS Omega. 
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