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ABSTRACT: DELTAP is a multi-disciplinary research project, where geologists, water treatment scientists
and industrial design engineers join forces to develop an integrated approach towards small-scale piped water
supply (SPWS) systems in the arsenic-affected Ganges-Brahmaputra-Meghna Delta. The project has started in
2016 with a field study in Bihar (India) with a focus on water quality mapping with mobile crowd participation.
The coming years the research will continue with 3 PhD candidates, both in India and Bangladesh, with the
ultimate aim to develop blueprints for end-user inclusive SPWS systems.

1 INTRODUCTION

Arsenic-contaminated groundwater causes serious
health risks affecting millions of people living in
the Ganges-Brahmaputra-Meghna Delta. Mitigation
attempts for this unresolved problem have taught
critical success factors to be: true local embedding
(social, technical and economical), adaptability and
dynamics. DELTAP’s integrative approach (Fig. 1)
aims for sustainable innovation to reduce contami-
nant exposure with Small-scale Piped Water Supply
(SPWS) and active end-user participation through
mobile crowd participation (MCP) and Do It Yourself
(DIY) Laboratory. SPWS combines the attractiveness
of socially/economically feasible tap connections with
smart targeting of safest sources, centralized treatment
and end-user inclusion.

In urban laboratories in Bangladesh and India,
DELTAP integrates MCP with:

• Dynamic geological models for prediction of
arsenic patches in deltaic systems (Donselaar et al.,
2017),

• Blueprints for source-to mouth safe water supply,
and,

• Development of DIY materials and products which
take human practice and local sources as the
main drive in the design process (Rognoli et al.,
2015).

Figure 1. DELTAP’s integrative approach for small-scale
piped water supply with active end-user participation through
mobile crowd participation and DIY practices.

2 METHODS

2.1 Mobile crowd participation

The first focus of the DELTAP research team – in close
collaboration with A.N. College Patna and UNICEF
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Bihar – was to investigate arsenic distribution in
groundwater wells in Bihar (India) by combining tra-
ditional laboratory analyses with new approaches for
mobile crowd monitoring of water quality (Mink,
2017). For this purpose, the Akvo.org Caddisfly app
was used, in combination with HACH test kits for iron
and phosphate.

2.2 Geological survey

Arsenic concentrations in the aquifer are highly vari-
able, and directly linked to the geomorphological
setting of the affected areas. Satellite imaging surveys,
in combination with ground-truth data from sediment
cores and electric logs from shallow wells, and ground-
penetrating radar surveys will yield detailed maps and
predictive 3D models ofAs-polluted andAs-free areas.

2.3 DIY materials and water

As an initial exploratory study with DELTAP, it was
investigated whether plastic waste could be used to
create new materials to be potentially used in making
water and/or hygiene products in Dhaka, Bangladesh.
For this research, through the ‘material-driven design’
approach, the mechanical performance of the plas-
tics as well as their experiential qualities (i.e. how
they are appreciated by people) have been explored.
The machines developed by www.preciousplastic.com
were used for DIY manufacturing of the end products.

2.4 Co-production: engaging end-users

Stakeholder co-production has a dominant role in the
research methodology, at all levels: End-users produce
MCP data through interactive apps; SMEs co-develop
apps and DIY products; NGOs build SPWS for pilot
research; joint science/NGO policy briefings. This
co-production results in strong embedding of results,
optimizing feasibility of highly needed impact for sus-
tainable and inclusive development: creating pathways
for safe drinking water for millions.

3 RESULTS

3.1 Mobile crowd participation

A surprising high number of households in rural Bihar
owned a 4G-connected smartphone and was willing
and capable of executing the smartphone water qual-
ity test independently. With this survey a first step is
taken towards development of mobile crowd participa-
tion as an innovative methodology for water research
and monitoring. The results of 346 household tube-
wells will feed into the development of a predictive

geological model to visualize arsenic-free aquifers in
deltaic systems.

3.2 Geological survey

Sand-prone fluvial point-bar deposits surrounded by
clay-filled former meander bends in a Holocene fluvial
and deltaic setting are the most common geomor-
phological type in all As-polluted areas. The sed-
iment type differences have inherent porosity and
permeability heterogeneity, which is the cause of the
large spatial variability in As concentration in the
aquifer space. Generic models taking into account
the geomorphology-pollution relation have the poten-
tial to be applied world-wide in similar settings.

3.3 DIY materials: water container lid

The new approach of linking human-centered design
with local materials and DIY practices to water prod-
ucts; has resulted in a spin-off product that prevents
Kolshi containers from microbial contamination. This
innovative process of local material reuse is an exam-
ple of end-user inclusive water supply, although the
potential water quality risks of plastic reuse need
further investigation.

4 CONCLUSIONS

The DELTAP project is focusing on demonstrating
the opportunities of end-user inclusive water research
in arsenic affected areas. Initial results have shown
the potential of mobile crowd participation Bihar
(India) and DIY reuse of local materials in Dhaka
(Bangladesh) as new methods to support sustainable
safe water supply.

ACKNOWLEDGEMENTS

This research was funded through the “Urbanising
Deltas of the World” programme of NWO WOTRO –
Science for Global Development.

REFERENCES

Donselaar, M.E., Bhatt, A.G. & Ghosh A.K. 2017. On the
relation between fluvio-deltaic flood basin geomorphol-
ogy and the wide-spread occurrence of arsenic pollution
in shallow aquifers. Sci. Total Environ. 574: 901–913.

Mink, A. 2017. Mobile crowd participation to root water
supply systems in developing regions. IWA–Water and
Development Congress, Buenos Aires, Argentina.

Rognoli, V., Bianchini, M., Maffei, S., Karana, E. 2015. DIY
Materials. Materials and Design 86: 692–702.

637

http://www.preciousplastic.com

	Cover
	Half Title
	Title Page
	Copyright Page
	Table of Contents
	About the book series
	Dedication
	Organizers
	Sponsors and Contributors
	Scientific Committee
	Foreword (Director General, Institute of Urban Environment, Chinese Academy of Sciences)
	Foreword (Vice President, China University of Geosciences, Beijing)
	Foreword (KTH Royal Institute of Technology)
	Foreword (Deputy Vice Chancellor, University of Southern Quensland)
	Foreword (Director, KWRWatercycle Research Institute)
	Foreword (Vice Chancellor and President, The University of Newcastle)
	Editors’ foreword
	List of contributors
	Plenary presentations
	Sedimentological and hydro-biogeochemical processes controlling arsenic behavior in the Holocene and upper Pleistocene aquifers of the centralYangtze River Basin
	Groundwater Assessment Platform (GAP): A new GIS tool for risk forecasting and mitigation of geogenic groundwater contamination
	Arsenic biogeochemistry from paddy soil to rice
	Mechanism of As(III) S-adenosylmethionine methyltransferases and the consequences of human polymorphisms in hAS3MT
	Genetic susceptibility and alterations in relation to arsenic exposure, metabolism and toxicity
	Arsenic oral bioavailability in soils, housedust, and food: implications for human health
	Arsenic removal by iron-based nanomaterials
	Distribution of arsenic hazard in public water supplies in the United Kingdom – methods, implications for health risks and recommendations

	Section 1: Arsenic behaviour in changing environmental media
	1.1 Sources, transport and fate of arsenic in changing groundwater systems
	AdvectAs challenge: multidisciplinary research on groundwater arsenic dissolution, transport, and retardation under advective flow conditions
	Arsenic in the Baltic Sea sediments – past, present, and future
	The role of aquifer flushing on groundwater arsenic across a 35-km transect in the upper Brahmaputra River in Assam, India
	Geographical controls on arsenic variability in groundwater of Upper Indus Basin, Punjab, Pakistan
	The influence of irrigation-induced water table fluctuation on iron redistribution and arsenic fate in unsaturated zone
	Towards imaging the spatial distribution of geochemical heterogeneities and arsenic sources
	Source of arsenic bearing detrital minerals in shallow aquifer of southeastern Bangladesh
	Groundwater arsenic contamination in selected area of Bihar
	Naturally occurring arsenic in geothermal systems in Turkey
	Exploring arsenic and other geogenic groundwater contaminants in the vast and scarcely studied Amazon Basin
	Arsenic volume estimates in Holocene clay plug sediments in Bihar, India
	Steady-state groundwater arsenic concentrations in reducing aquifers
	Arsenic and polymetallic contaminants in groundwater of the arid regions of South Africa
	Effect of recharging water from Meghna River on the arsenic contaminated groundwater
	Groundwater arsenic distribution reconnaissance survey in Myanmar
	Potential arsenic contamination in drinking water sources of Tanzania and its link with local geology
	Spatial variability of trace elements with Moran’s I Analysis for shallow groundwater quality in the Lower Katari Basin, Bolivian Altiplano
	Influence of hydrothermal fluids enriched in As and F on the chemistry of groundwaters of the Duero Basin, Spain

	1.2 Origin and reactivity of organic matter in high arsenic groundwater systems
	Arsenic methylation and its relationship to abundance and diversity of arsM Genes in composting manure
	Hydrogeological and geochemical comparison of high and low arsenic groundwaters in the Hetao Basin, Inner Mongolia
	Effects of sediment properties and organic matter on biomobilization of arsenic from aquifer sediments in microcosms
	Organic acid effect on arsenate bioaccessibility in gastric and alveolar simulated biofluid systems
	Abundance, size distribution and dissolved organic matter binding of arsenic in reducing aquifer
	Sedimentological controls on the formation of high arsenic aquifers in the centralYangtze River Basin since the Last Glacial Maximum
	Roles of dissolved organic matter on seasonal arsenic variation in shallow aquifers of the central Yangtze River Basin by EEM-PARAFAC analysis
	Roles of iron and/or arsenic reducing bacteria in controlling the mobilization of arsenic in high arsenic groundwater aquifer
	The DOM characteristic in As-affected aquifer of Chaobai River in the North China Plain
	Sulfurated fertilizers enhance the microbial dissolution and release of arsenic from soils into groundwater by activating arsenate-respiring prokaryotes

	1.3 Biogeochemical processes controlling arsenic mobility, redox transformation and climate change impacts
	Structural insight into the catalytic mechanism of arsenate reductase from Synechocystis sp. PCC 6803
	Impacts of environmental factors on arsenate biotransformation and release in Microcystis aeruginosa using Taguchi experimental design
	Elevated oxidizing compounds influencing the biogeochemistry of arsenic in subsurface environments
	Multiple species of arsenic biotransformation occur in Nostoc sp. PCC 7120
	Irrigation activities affecting arsenic mobilization in topsoil in Datong Basin, northern China
	Effects of microbial communities on arsenic mobilization and enrichment in groundwater from the Datong Basin, China
	The effects of the bioanode on the microbial community and element profile in paddy soil
	Role of carbonate on arsenic mobilization in groundwater
	Effect of symbiotic bacteria on the accumulation and transformation of arsenite by Chlorella salina
	Arsenic transformation mediated by Pantoea sp. IMH in spent nZVI waste residue
	Land scale biogeography of arsenic biotransformation genes in estuarine wetland
	Arsenic, manganese, and dissolved organic matter biogeochemistry in the Bengal Basin (India) and Southern Pampean plain (Argentina)
	Arsenic mobilization in shallow aquifer of Bengal Delta Plain: role of microbial community and pathogenic bacteria
	Distribution and hydrogeochemical behavior of arsenic-enriched groundwater in the sedimentary aquifers: Comparison between Datong Basin, China and Kushtia District, Bangladesh
	Unravelling the role of microorganisms in arsenic mobilization using metagenomic techniques
	Understanding arsenic evolution in a shallow, reducing aquifer in the lower Mekong basin, Cambodia using geochemical tracers
	Significance of arsenic resistant prokaryotes in climate change perspective
	Microbial study related with the arsenic hydrogeochemistry of the Xichú River in Guanajuato, Mexico

	1.4 Arsenic and other trace elements in groundwater of China
	Nano-TiO2 both increases and decreases arsenic toxicity: Evidence from different aquatic animal experiments
	Interfacial interaction of arsenic(V) with Mg-containing calcite and calcite
	Temporal dynamics of microbial community structure and its effect on arsenic mobilization and transformation in Quaternary aquifers of the centralYangtze River Basin
	Variation of Extracellular Polymeric Substances (EPS) of Chlamydomonas reinhardtii under arsenic stress
	The connection of manganese and arsenic in unconfined groundwater and shallow confined groundwater of Jianghan plain, China
	Functions and unique diversity of genes and microorganisms involved in arsenic methylation in the arsenic-rich shallow and deep sediments of Jianghan Plain
	Characteristics and mechanisms of arsenic behavior during the microbial oxidation-reduction of iron
	Microbial community in high arsenic groundwater aquifers from Hetao Plain of Inner Mongolia, China

	1.5 Spatial and temporal evolution of arsenic in mine waste and tailings
	Application of stable isotopes on bioaccumulation and trophic transfer of arsenic in aquatic organisms around a closed realgar mine
	Arsenic characteristics in the terrestrial environment in the vicinity of the Shimen realgar mine, China
	Hydrochemical characteristics and the genesis of high arsenic groundwater in the ecotone between polymetallic sulfide mining area and irrigated agricultural area
	Potential threat of arsenic contamination of water sources from gold mining activities in Lake Victoria areas, Tanzania

	1.6 Arsenic mobility and fate in contaminated soils and sediments
	Effect of humic acid on microbial arsenic reduction in anoxic paddy soil
	Arsenic relative bioavailability in contaminated soils: comparison of animal models, dosing schemes, and biological endpoints

	Facilitated release of arsenic from polluted sediment in Plateau LakeshoreWetland by phosphorus input
	Quantification of arsenic adsorption and oxidation on manganese oxides
	A novel MAs(III)-selective ArsR transcriptional repressor
	A preliminary investigation on adsorption behavior of As(III) and As(V) in Jianghan Plain
	Surface complexation modeling of arsenic mobilization from goethite: Interpretation of in-situ experiments in a sedimentary basin of Inner Mongolia, China
	Effects of carbonate and Fe(II) on As(III) adsorption and oxidation on hydrous manganese oxide
	Effects of the seeding phenomenon in the scorodite precipitation process
	Effect of microbial sulfate reduction on arsenic mobilization in aquifer sediments from the Jianghan Plain, CentralYangtze River Basin
	Assessing arsenic ecotoxicity in tropical soils for regulatory purposes: Which endpoints are more appropriate?
	Arsenic and trace metal mobility in alum shale areas in Sweden

	1.7 Arsenic in dust and road deposits
	Trends in antimony pollution near exposed traffic nodes: comparison with arsenic
	Arsenic contaminated dust and the mud accident in Fundão (Brazil)

	1.8 Advances and challenges in arsenic analysis in solid and aqueous matrix
	Effects of arsenite oxidation on metabolic pathways and the roles of the regulator AioR in Agrobacterium tumefaciens GW4
	Sulfur-arsenic interactions and formation of thioarsenic complexes in the environment
	Application of spectral gamma and magnetic susceptibility in an As-bearing loessic aquifer, Argentina
	Speciation of arsenic in sediment and groundwater
	Total arsenic and inorganic arsenic speciation and their correlation with fluoride, iron and manganese levels in groundwater intended for human consumption in Uruguay
	Optimization of the high pressure leaching of Complex Copper Concentrates of Codelco using a process simulator
	Comparative genomic analysis reveals organization, function and evolution of ars genes in Pantoea spp.
	Thioarsenic compounds exist in the drinking groundwater
	Arsenic speciation of groundwater and agricultural soils in central Gangetic basin, India
	Single-particle identification of trace arsenic constituents in environmental samples


	Section 2: Arsenic in a changing agricultural ecosystem and food chain effects
	2.1 Processes and pathways of arsenic in agricultural ecosystems
	Derivation of soil thresholds for arsenic applying species sensitivity distribution
	Spatial variation of arsenic in irrigation well water from three flood plains (Ravi, Chenab and Jhelum) of Punjab, Pakistan
	Occurrence of arsenic in agricultural soils from the Chaco-Pampean plain (Argentina)
	Arsenic and antimony concentrations in Chinese typical farmland soils
	Characterization of an agricultural site historically polluted by the destruction of arsenic-containing chemical weapons
	Absorption and distribution of phosphorus from Typha under arsenic
	Adsorption of arsenic by birnessite-loaded biochar in water and soil
	The application of organics promotes arsenic methylation in paddy soils
	Traceability of arsenic in agricultural water in Irrigation District 005, México
	Arsenic data availability in agricultural soils and waters in Europe
	Arsenic in cattle: Evaluation of possible exposure biomarkers

	2.2 Arsenic dynamics in rhizosphere
	Bioelectrochemical arsenite oxidation in rice rhizosphere in plant-microbial fuel cells
	Thioarsenate formation in paddy soils
	The role of radial oxygen loss on the flux of arsenic and other elements in rice rhizosphere

	2.3 Microbial ecology of arsenic biotransformation in soils
	Microbial transformation of arsenic in Bengal floodplain
	Concurrent methylation and demethylation of arsenic in fungal cells
	Response of soil microbial communities to elevated antimony and arsenic contamination indicates the relationship between the innate microbiota and contaminant fractions
	Transformation of roxarsone by Enterobacter sp. CZ-1 isolated from an arsenic-contaminated paddy soil
	Functional microbial communities in high arsenic groundwater

	2.4 Molecular mechanisms of plant arsenic uptake
	Heterologous expression of PvACR3;1 decreased arsenic accumulation in plant shoots
	Exploration of biochemical properties of soil and groundwater in arsenic affected blocks of Murshidabad district and isolation of potential arsenic resistant bacteria
	An effective rhizoinoculation restraints arsenic translocation in peanut and maize plants exposed to a realistic groundwater metalloid dose

	2.5 Speciation and toxicity of arsenic in food chain
	Arsenic speciation in soil-water system and their uptake by rice (Oryza sativa)
	Application of nanofilms for arsenic speciation using surface-enhanced Raman spectroscopy (SERS)
	Interannual variability of dissolved and rice grain concentrations of arsenic and cadmium in paddy fields subjected to different water managements
	The effects of different arsenic species in relation to straighthead disease in rice
	Effects of foliar application of silicon on uptake and translocation of arsenite and DMA in rice (Oryza sativa)
	Persistence and plant uptake of methylarsenic in continuously- and intermittently-flooded rice paddies
	Geographical variation of arsenic in rice from Bangladesh: Cancer risk
	Translocation of arsenic in food chain: A case study from villages in Gangetic basin, India

	2.6 Threshold values of food arsenic
	Bioaccessibility and arsenic speciation in carrots, beets and quinoa from a contaminated area of Chile
	Contribution of (factors) cooking water, raw rice, and traditional cooking method on cooked rice arsenic level
	Study of arsenic in drinking water and food in three different districts of Bihar, India
	Effects of arsenic on growth, saponins and flavoids yield of Panax notoginseng (Burk. F.H. Chen) and its control measurements


	Section 3: Health impacts of environmental arsenic
	3.1 Exposure and epidemiology of arsenic impacts on human health
	Arsenic, DNA damage, and cancers of bladder and kidney – a long-term follow-up of residents in arseniasis endemic area of north-eastern Taiwan
	Arsinothricin: a novel arsenic-containing antibiotic
	Arsenic induces Th1/Th2 imbalance in immune and non-immune organs
	Thiolation in arsenic metabolism: a chemical perspective
	AS3MT polymorphisms, arsenic metabolites and pregnancy
	Prevalence of cancer incidences in Bihar, India due to poisoning in groundwater
	Arsenic exposure from drinking water and the occurrence of micro- and macrovascular complications of type 2 diabetes
	Chronic arsenic exposure, endothelial dysfunction and risk of cardiovascular diseases
	Arsenic exposure, lung function, vitamin D and immune modulation in the Health Effects of Arsenic Longitudinal Study (HEALS) cohort
	Arsenic in drinking water and childhood mortality: A 13-year follow-up findings

	3.2 Genetic predisposition of chronic arsenic poisoning
	OsRCS3 functions as a cytosolic O-acetylserine(thiol)lyase and regulates arsenic accumulation in rice
	Epigenomic alterations in the individuals exposed to arsenic through drinking water in West Bengal, India
	Identification of arsenic susceptibility by using the micronucleus assay and Single Nucleotide Polymorphisms (SNP)
	Alternative splicing of arsenic (III oxidation state) methyltransferase

	3.3 Reliable biomarkers for arsenic exposure
	Drinking water arsenic exposure, thyroid hormone biomarkers and neurobehavioral outcomes in adolescents
	Arsenic exposure in the Canadian general population: levels of arsenic species measured in urine, and associated demographic, lifestyle or dietary factors

	3.4 Risk assessment of chronic ingestion
	Beyond the wells: role of diet on arsenic induced toxicity in exposed populations of Bihar, India
	Effects of folate on arsenic methylation pattern and methionine cycle in sub chronic arsenic-exposed mice
	Health risk assessment of arsenic dispersion from mining in Mount Isa
	Assessing drinking water quality at high dependent point of sources and potential health risk of massive population: A view from Tala Upazila of Satkhira District in Bangladesh
	Health impact of chronic arsenic exposure in the population of Gyaspur-Majhi village, Patna, Bihar India
	Health risks related to seafood consumption and arsenic speciation in fish and shellfish from North Sea (Southern Bight) and Açu Port area (Brazil)
	A dietary intervention in Bangladesh to counteract arsenic toxicity
	Arsenic contamination in drinking water from groundwater sources and health risk assessment in the Republic of Dagestan, Russia

	3.5 Multi-metal synergies in chronic exposure cases
	Interaction of polyaromatic hydrocarbons and metals on bioaccessibility and toxicity of arsenic
	Contamination of arsenic and heavy metals in coal exploitation area
	Contamination of water, soil and plant with arsenic and heavy metals

	3.6 Assessment of global burden of arsenic in drinking water and health care systems for exposed population
	Pharmacodynamic study of the selenium-mediated arsenic excretion in arsenicosis patients in Bangladesh
	Exposure levels to various arsenic species and their associated factors in Korean adults
	A medical geology perspective of arsenic as a poison and medicinal agents


	Section 4: Technologies for arsenic immobilization and clean water blueprints
	4.1 Adsorption and co-precipitation for arsenic removal
	Interaction of arsenic with co-precipitated Fe(II,III) (hydr)oxides
	Adsorptive removal of arsenic by calcined Mg-Fe-(CO3) LDH: An artificial neural network model
	Influence of Fe(II), Fe(III) and Al on arsenic speciation in treatment of contaminated water by Fe and Al (hydr)oxides co-precipitation
	Sorption of toxic oxyanions to modified kaolines
	Efficient removal of arsenic species by green rust sulfate (GRSO4)
	Arsenite removal from water by an iron-bearing Layered Double Hydroxide (LDH)
	Effect of Ca2+ and PO3- 4 on As(III) and As(V) adsorption at goethite-water interface: Experiments and modeling
	An insight into As(III) adsorption behavior on ß-cyclodextrin functionalized hydrous ferric oxide: Synthesis & characterization
	Iron-based subsurface arsenic removal by aeration (SAR) – results of a pilot-scale plant in Vietnam
	A new material could effectively treatment of arsenic-contaminated water
	Decrease of arsenic in water from the Pampean plain (Argentina) by calcium salts addition
	Adsorption and photocatalytic study of calcium titanate (CaTiO3) for the arsenic removal from water
	TiO2 facet-dependent arsenic adsorption and photooxidation: Spectroscopic and DFT study
	Sorption studies and characterization of developed biochar composites for As(III) adsorption from water
	Evaluating the arsenic removal potential of Japanese oak wood biochar in aqueous solutions and groundwater
	Modeling arsenic removal by co-precipitation under variable redox conditions
	Visual MINTEQ simulation for prediction of the adsorption of arsenic on ferrihydrite
	Clay-biochar composite for arsenic removal from aqueous media
	Iron coated peat as a sorbent for the simultaneous removal of arsenic and metals from contaminated water

	4.2 Ion exchange and membrane technologies
	Development of membrane by using iron-containing synthetic materials for arsenic removal from water
	As(V) rejection by NF membranes for drinking water from high temperature sources
	As(III) oxidation during full-scale aeration and rapid filtration

	4.3 Nanotechnological applications in arsenic treatment
	Combined effect of weak magnetic fields and anions on arsenite sequestration by zerovalent iron
	Remediation of arsenic contaminated groundwater with magnetite (Fe3O4) and chitosan coated Fe3O4 nanoparticles
	Removal of arsenic from wastewater treated by means of nanoparticles and magnetic separation
	A synergistic Cu-Al-Fe nano adsorbent for significant arsenic remediation and As(0) supported mitigation in aqueous systems
	Exploring the scope of nanoparticles for arsenic removal in groundwater
	Immobilization of magnetite nanoparticles for the removal of arsenic and antimony from contaminated water
	Arsenic retention on technosols prepared with nanoparticles for treatment of mine drainage water

	4.4 Arsenic solidification and immobilization for contaminated soils
	Reciprocal influence of arsenic and iron on the long-term immobilization of arsenic in contaminated soils
	Evaluation of chemical stabilizers for the retention in a mining tailing contaminated soil
	Treatment of low-level As contaminated excavated soils using ZVI amendment followed by magnetic retrieval
	Arsenic remediation through magnetite based in situ immobilization

	4.5 Phytoremediation of arsenic-contaminated soils
	Phytate enhanced dissolution of As-goethite and uptake by As-hyperaccumulator Pteris vittata
	Development of a phyto-stabilization strategy based on the optimization of endogenous vegetal species development on a former arsenic-bearing mine waste
	Phytoremediation of arsenic using a chemical stabilizer and Eleocharis macrostachya in a contaminated mining soil

	4.6 Innovative technologies
	Removal of arsenic by fungal strains of Fusarium
	Permanent remediation of toxic arsenic trioxide in Canada’s North
	Identification arsenic (V) by cyclic voltammetry and recovery of arsenic by electrodeposition
	Constructed wetlands as an alternative for arsenic removal
	Simultaneous electricity production and arsenic mitigation in paddy soils by using microbial fuel cells
	Arsenic removal from groundwater by capacitive deionization (CDI): findings of laboratory studies with model water
	As(III) removal in natural groundwaters: influence of HPO2- 4 , H4SiO4, Ca2+, Mg2+ and humic acid in complex, realistic water matrices
	Fecal contamination of drinking water in arsenic-affected area of rural Bihar: tube-well and storage container survey
	Biomineralization of charophytes and their application in arsenic removal from aquatic environment
	Efficient generation of aqueous Fe in electrocoagulation systems for low-cost arsenic removal
	Arsenic removal without thio-As formation in a sulfidogenic system driven by sulfur reducing bacteria under acidic condition
	Arsenic retention and distribution in a treatment wetland prototype
	Reactive transport modeling to understand attenuation of arsenic concentrations in anoxic groundwater during Fe(II) oxidation by nitrate
	Simultaneous oxidation of As(III) and reduction of Cr(VI) by Alcaligenus sp.
	Nitrate respirers mediate anaerobic As(III) oxidation in filters


	Section 5: Sustainable mitigation and management
	5.1 Societal involvement for mitigations of long-term exposure
	Sustainable arsenic mitigation and management through community participation
	Community effects on safe water selection – the case ofWest Bengal
	Likelihood of adoption of arsenic-mitigation technologies under perceived risks to health, income, and social discrimination to arsenic contamination
	Social approach to arsenic mitigation in Gangetic belt, India

	5.2 Policy instruments to regulate arsenic exposure
	Integrating policy, system strengthening, research and harmonized services delivery for scaling up drinking water safety in Bangladesh

	5.3 Risk assessments and remediation of contaminated land and water
	Effect of arsenic risk assessment in Pakistan on mitigation action
	Alleviation of altered ultrastructure in arsenic stressed rice cultivars under proposed irrigation practice in Bengal Delta Basin
	Arsenic linked to a former mining activity in the Hunan province: distribution at the local scale and bacterial As(III) oxidation
	Assessing the phytoremediation potential of a flowering plant Zinnia angustifolia for arsenic contaminated soil
	Evaluation of leaf proteomics responses during selenium mediated tolerance of arsenic toxicity in rice (Oryza sativa L.)
	Evaluation of proteomics responses of rice (Oryza sativa) during arsenic toxicity amelioration by a potential microbial consortium
	Evaluation of nitrogen supply on arsenic stress responses of rice (Oryza sativa L.) seedlings
	Remediation of a heavy metals contaminated site in urban area: a case study from southern China
	Influence of pH in the conditioning and dehydration processes of arsenic-containing sludge
	Assessment of environmental and health risks of arsenic in agricultural soils
	Acid induced arsenic removal from soil amended with clay-biochar composite

	5.4 Mitigation and management of arsenic in a sustainable way
	Implementation of arsenic mitigation: insights from Araihazar and Matlab – two extensively studied areas in Bangladesh
	Mitigation actions performed to the remediation of groundwater contamination by arsenic in drinking water sources in Chihuahua, Mexico
	Microorganism: natural sweepers of arsenic in industrial wastewater
	Smart phone Fe test kit as quick screening tool for identification of high risk areas for arsenic exposure
	Thiourea supplementation reduces arsenic accumulation in two selected rice (Oryza sativa L.) cultivars in a field study in Bengal Delta Basin, India
	Effects of boron nutrition on arsenic uptake and efflux by rice seedlings
	Sustainable management of groundwater resources in China: the impact of anthropogenic and natural occurring arsenic pollution
	Simultaneous removal of arsenic and fluoride from water using iron and steel slags
	Mitigation of As accumulation in paddy rice (Oryza sativa L.) by amendments containing iron and manganese
	Arsenic removal from water of the Peruvian rivers using low cost carbon base adsorbents produced from agro industry waste
	Arsenic oxidation by hypertolerant Bacillus sp. L-148 in artificial groundwater microcosm
	Relation between As(III) oxidation potential and siderophore production: a study of tannery As(III) oxidizers
	Arsenic removal to <1µg L-1 by coprecipitation with in-situ generated Fe(III) precipitates with and without advanced pre-oxidation
	Reduction of low arsenic concentrations in drinking water to below 1µg L-1 by adsorption onto granular iron (hydr)oxides
	Mitigating of arsenic accumulation in rice (Oryza sativa L.) from typical arsenic contaminated paddy soil of southern China using a-MnO2 nano-flowers: pot experiment and field application
	Phycoremediation of arsenic by Chlorella sp. CB4
	Arsenic removal from natural contaminated groundwaters in Calabria Region (Italy) by nanofiltration
	Towards harmonizing approaches for scaling up access to arsenic safe water in Bangladesh: The Arsenic Safe Village Concept
	Harmonizing sector approaches for scaling up access to arsenic safe water in Bangladesh: The DPHE-UNICEF Arsenic Mitigation Protocol
	Iran’s first waterworks with granular ferric hydroxide-based dearsenification – a look back over the first two years of operation

	5.5 Drinking water regulations of water safety plan
	Arsenic pollution in shallow drinking wells inYuncheng Basin, China: occurrence and mechanisms
	Analysis of tubewell arsenic concentration test results using an updated arsenic information management system in Nepal
	Integrating arsenic in water safety planning in The Netherlands

	5.6 Arsenic in drinking water and implementation plan for safe drinking water supply from sustainable development perspectives
	Sustainable small-scale, membrane based arsenic remediation for developing countries
	Identifying the arsenic-safe aquifers of the Ganges Delta: some insights into sustainable aquifer management
	ASMITAS – a novel application for digitalizing the SASMIT Sediment Color Tool to identify arsenic safe aquifers for drinking water supplies
	Deep hand tube-well water for achieving sustainable development goal in arsenic affected villages: Bangladesh experience
	Small-scale piped water supply: end-user inclusive water research in arsenic affected areas in India and Bangladesh (DELTAP)


	Author index



