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Abstract [ Objective] As one of the important water resources, groundwater sources play a crucial role in urban water supply
systems. With the increasing demand for high-quality drinking water, the issue of high groundwater hardness has received attention. In
order to improve the drinking experience and happiness of residents, many existing water treatment plants have added advanced
treatment processes to reduce the hardness of the outflow and enhance the quality of water supply. [ Methods] This paper explores the
relevant design points of using the double membrane method to remove hardness in a certain groundwater WTP, including the
establishment of upgrading and reconstruction processes, process flow, determination of design scale, outflow indices, and selection of
main design parameters, as well as corresponding solutions for the key and difficult points of the reconstruction. [ Results]  Setting up
a 200 pm self-cleaning filter and a 5 wm precision filter in front of the ultrafiltration membrane and nanofiltration membrane
respectively can effectively protect the membrane group, with membrane recovery rates of 96.5% and 80.2%; After adopting the
ultrafiltration+nanofiltration dual-membrane process, the hardness of groundwater decreases from 440-470 mg/L to 20-30 mg/L;

Mixing membrane produced water with raw water in a mixing well for 1 min before supplying water can achieve uniform water
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distribution and good economic efficiency; The calculation of water quality and quantity balance shows that the mass concentration of

total dissolved solids (TDS) of the wastewater is not higher than 2 000 mg/L, which meets the discharge standards; By analyzing the

key design points and utilizing three-dimensional design, the project construction overomes difficulties such as land shortage, complex

pipelines and facilities, and achieves the expected goal of factory water hardness < 200 mg/L by adopting ultrafiltration+nanofiltration

process design; The project has an investment of 1 550 yuan/t, with a total cost of 1.22 yuan/t, and an additional water fee of 1. 34

yuan/t. [ Conclusion |

Based on the characteristics of the project, it is necessary to analyze the key and difficult points of the project

and propose countermeasures during the design process, and select appropriate design parameters. The design points of this project can

provide design ideas and reference for similar projects and other designers.

Keywords groundwater hardness ultrafiliration (UF)+ nanofiltration ( NF)
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Fig.4 Water Quality and Quantity Balance of WTP in Long Term
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