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Identification of Potential Risks of Resource Utilization for Rural Domestic Sewage : Case of
Grassland Infiltration

Song Zhicheng, Huang Tingjian* , Mo Xiaotang, Chen Zhihua, Zheng Yanqiong
( Guangzhou Zengcheng Drainage Co., Lid., Guangzhou 511300, China)

Abstract [ Objective] This paper aims to identify the potential environmental risks during the resource-oriented utilization of rural
domestic sewage in Guangzhou, and to provide a scientific basis for risk control and management to support the context-specific
promotion of such utilization in the region. To this end, the effluent from a representative rural domestic sewage treatment facility in
Zengcheng District, Guangzhou, is selected as the research subject. [ Methods] The treated effluent, meeting discharge standards,
was used as irrigation water for direct drip irrigation of a designated grassland. Various hydraulic loading rates were applied across
treatment groups. Systematic monitoring was conducted to examine the vertical distribution and horizontal migration patterns of
pollutants in the soil, including chemical oxygen demand (COD), total phosphorus, ammonia nitrogen, nitrate nitrogen and total
nitrogen. Pearson correlation analysis was employed to quantify the relationships between hydraulic loading rates and pollutant
accumulation. [ Results]  The research data indicated that; (1) The accumulation of nitrogenous substances ( ammonia nitrogen,
nitrate nitrogen and total nitrogen) in the soil increased significantly with rising hydraulic loading rates, with Pearson correlation
coefficients reaching as high as 1.00, 0.99, and 0.95, respectively; (2) The contents of COD and total phosphorus in the soil
solution showed no significant variation or accumulation trend in response to changes in hydraulic loading; (3) Nitrogenous pollutants,
including ammonia nitrogen, nitrate nitrogen and total nitrogen, not only exhibited a clear enrichment trend in the vertical soil profile

but also demonstrated considerable potential for lateral migration and dispersion. [ Conclusion | The long-term resource-oriented
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utilization of rural domestic sewage poses primary environmental risks associated with the accumulation and lateral migration of

nitrogenous substances, which should be prioritized in risk management strategies. To mitigate the potential risks of soil and

groundwater contamination, it is recommended that the hydraulic loading rate be rationally determined based on the infiltration capacity

of the soil, that a rotational irrigation scheme involving multiple plots be implemented to distribute pollutant inputs, and that agronomic

measures such as regular grassland tillage be adopted to facilitate nitrogen transformation and removal.

Keywords rural domestic sewage; infiltration; resource utilization; soil solution; risk assessment
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Fig.7 Total Nitrogen Mass Concentration of Soil Solutions under Various Loads after 60 Days
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45 HHUE/ (g-kg™) AR/ (mg-kg™") WRERA/ (mg-kg™) MUA/ (mgkg™) M/ (mg-kg™")
T3-3 3.88 4.40 1.34 600. 44 190. 11
T2-3 6.17 0.54 1.57 520. 76 200. 36
T1-3 13.41 1.56 2.10 973.90 182. 88

KB 11.76 1.20 1.23 819.93 292.09
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