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Characteristics, genesis and treatment measures of NO; type groundwater in
Xiamen, Fujian Province
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Abstract: Groundwater nitrate pollution is a worldwide water environment problem. The increase of nitrate concentration in
groundwater causes the deterioration of water quality, while the increase of its relative contents changes the hydrochemical
characteristics of groundwater. NO;™ becomes one of the main anions in groundwater in some areas, and the name of "NO; type
water" for this new chemical type of groundwater is gradually accepted by scholars. Based on the analysis of the distribution,

characteristics and influencing factors of NOs type water in shallow groundwater in plain area of Xiamen City, the significance of
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NO:; type water was discussed. The results show that the groundwater in Xiamen has been polluted by nitrate nitrogen. NO; type
water comprising 36.8% of all 87 samples is mainly distributed in weathered residual plain. The eastern Xiang 'an and Tong 'an
districts have formed a relatively large planar distribution, while the western Jimei and Haicang districts have a small distribution, and
the distribution is point—like or local small area. NO; type water mainly exists in oxidation deposition environment with low pH, low
TDS and low hardness. The weathered residual aquifer’ s characteristics of acid soil, slow runoff and shallow water table provide
favorable environmental conditions for NO; enrichment in groundwater. Human sewage, landfill leachate infiltration and agricultural
fertilization are the main sources of nitrate pollution in groundwater. It is suggested to carry out research on groundwater nitrate
source identification. According to different sources of pollution, measures such as improving the construction of pollution pipe

network, improving toilets in rural areas and scientific fertilization should be taken to prevent and control pollution from the source.

Key words: NO; type water; distribution characteristic; influence factor; nitrogen pollution; geological survey engineering; Xiamen;
Fujian Province
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Fig.1 Typical hydrogeological section in the study area
1—Sandy clay;2—Sand gravel;3—Sand;4—Mud;5—Granite;
6—Monzogranite;7—Sandstone;8—Tuff
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Fig.2 Distribution of sampling sites
1—Surface water; 2— Groundwater; 3—Woodland; 4—Cultivated
land; 5—Artificial surfaces;6—Wetland; 7—Water; 8—Boundary of the
study area; 9—Rivers; 10—Administrative boundaries
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Fig.3 Distribution of NO; type water
1—-NO; type water, but not overtake Il class;2—NO; type water, and
also overtake Il class; 3— Alluvial—diluvial pore aquifer; 4— Weathered
residual pores crack aquifers; 5— Marine pore aquifer; 6— Bedrock
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Table 2 Distribution characteristics of nitric acid groundwater

3 iﬁ KRR B ——— i fjjﬁé%ﬁiﬁoﬁg % o
NO;-Cl 9 28.4~37.5 2.1~22.6 3.3~15.7 36.6~53.1
NO;-HCO; 4 17.8~22.8 1.6~18.4 26.0~37.3 33.1~44.5
NO;-Cl-HCO; 2 27.3~28.7 12.3~18.4 26.0~27.3 28.3~31.7
JXWL NO;- SO, 1 20.7 36.1 4.1 39.0
Zi;fi HCO;-NO; 1 18.1 18.9 31.6 31.4
wz HCO;-NO;-Cl 3 25~29.1 5.1~11. 6 31.5~36.8 29.6~33.1
sk Cl-NO; 4 47.6~60.6 6.9~9.1 2.1~14.3 28.2~40.7
C1-NO;- SO, 1 30.6 27.3 11.4 30.5
HCO;-Cl-NO; 1 33.8 2.1 37.3 26.8
CIl-HCO; NO; 2 31.4~33.3 7.8~11.1 30.1~31.0 27.4~279
Tt NO;-HCO; 2 14.6~24.4 13.4~18.5 28.0~29.5 34.1~37.4
AL C1-NO; 1 46.9 6.1 15.3 31.6
[ 7K HCO;-Cl-NO; 1 27.5 10.2 37.0 253
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