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Abstract: The increasing use of household and personal care (e.g. HPC) products in developing countries 
requires new tools to assess the potential ecological impacts of HPCs, accounting for local hydrological and use 
characteristics. This paper therefore aims a) to develop a tiered set of models to describe the hydrological and 
multimedia fate of releases associated with the use of HPCs in Asia b) to combine the fate model with 
georeferenced emission scenarios to predict chemical concentrations and to identify of (sub) catchments 
hotspots, and c) to perform an apportionment analysis to understand dominant near and distanced sources. 
Geo-referenced emissions scenarios are first determined for the entire region using the ScenAT model and 
focusing on six different test substances. These emission scenarios are then used as input to the regionalized 
USEtox (tier 1) and to the Pangea fate and exposure model (tier 2) that has the ability to create scenario-specific 
multi-scale grids. A more detailed analysis is carried out on the Yangtze and Huai River catchments in China, 
comparing estimated exposure hotspots with water quality grades. LAS estimated concentrations in freshwater 
are the highest among the considered HPC chemicals but few LAS monitoring data are available for Asia. The 
higher resolution of tier 2 leads to higher spatial variation in water concentrations. Of special interest is the 
contrast between short and long lived chemicals in surface water. For a short-lived substances such as LAS (half-
life of 0.29 d), dilution leads to decreasing concentrations in the Yangtze River as we move downstream, 
whereas concentrations are relatively constant for a less degradable substance. The highest concentrations are 
observed for the Ying River, a tributary of the Huai River, classified with the poorest grade (V+) for macro 
indicators of water quality in China. For LAS only a few adjacent cells substantially contribute to the 
concentration in the terminal cell, 63% of the concentration being due to direct emissions in this terminal cell. In 
contrast, for triclosan, only 1% of the concentration in the terminal cell is due to direct emissions, 5% from 
neighbouring Shanghai, and the remaining 94% coming from more than 220 cells spread over 2000 km 
upstream in the catchment. The combination of ScenAT with the multi-scale multimedia model Pangea provides 
a parsimonious way to identify hotspots and to study them with refined resolution.


