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ABSTRACT
Arsenic (As) contamination of groundwater persists in South Asia, resulting in arsenic poisoning for millions who depend on it for drinking and irrigation. It is widely accepted that microbially-mediated reductive dissolution of iron (Fe) oxide minerals (Fe(III)-oxides) is the primary mechanism responsible for the elevated concentrations of naturally occurring As observed across shallow alluvial aquifers in South Asia. However, despite decades of research, the major sinks and sources of As, as well as hydrological and geochemical mechanisms governing the local distribution of dissolved As in these aquifers, are still poorly understood. 
River corridors have recently gained attention for their role in regulating the As cycle in shallow alluvial aquifers. Along with the robust mixing of oxidizing surface water and reducing groundwater, the riverbanks overlying shallow alluvial aquifers along river corridors receive annual deposits of fresh, labile riverine organic matter. This creates a biogeochemical hotspot that can serve as either a sink or source of dissolved As, depending on the prevailing hydrological and chemical conditions. In this presentation, the riverbanks of the tidally fluctuating Meghna River in Bangladesh and the Hooghly River in India were studied to identify the sinks and sources of dissolved As in shallow aquifers, which sheds light on the cycling of As between riverbank sediments, shallow alluvial aquifers, and groundwater in South Asia. 
In Chapter I, a new study site that was developed along the riverbank of Meghna River in Bangladesh is described. The results demonstrated that an intermediate buried silt layer served as a biogeochemical hotspot of As release within the riverbank aquifer. A three end-member mixing model confirmed that there is mixing between riverbank groundwater above the silt layer, upwelling groundwater through the silt layer, and the river water. An electrochemical mass balance model demonstrated that fresh dissolved organic carbon (DOC) was sourced from sediment organic carbon in the silt, driving the reductive dissolution of Fe(III)-oxides above and within and above the silt layer. These findings highlight a new type of riverbank with regard to the sources and fate of dissolved As.
In Chapter II, two study sites were developed along the riverbanks of Hooghly River in India to investigate the impact of surficial lithology on As mobility in shallow alluvial aquifers. Two study sites were characterized by their contrasting surficial lithology: i) an upstream sandy riverbank aquifer and ii) a downstream silt-capped riverbank aquifer. At the sandy riverbank site, the introduction of high levels of riverine oxygen into the riverbank aquifer led to precipitation of crystalline Fe-(III)-oxides, which served as a sink for dissolved As and Fe at the end of the flow path along the river corridor. In contrast, at the silt-capped site, sedimentary As was primarily associated with aluminosilicate clay minerals, acting as a potential source of dissolved As. These findings demonstrated that the surficial lithology of riverbank aquifer controls the fate of As and its association with mineral phases in riverbank sediments within shallow alluvial aquifers.
The findings from the riverbanks of Meghna and Hooghly River collectively enhance our knowledge on how arsenic mobility and cycling are influenced by riverine hydrology, geochemistry, surficial lithology, and groundwater flow and transport. This knowledge will assist in localizing and identifying the sinks and sources of dissolved As in shallow alluvial aquifers, thereby ultimately contributing to the mitigation of arsenic poisoning for millions of people in South Asia.

