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Abstract

In the last few decades nitrate contamination of groundwater
has been concerned as one of the major environmental
problems. Recent studies have established that the nitrogen (N)
and oxygen (O) isotopes of nitrate (NO3) can be used to trace
nitrogen dynamics including identifying nitrate sources and
nitrogen transformation processes. Stable isotope ratios (3'°N—
NOs, §'80-NOs and 8D-H20) of groundwater samples were
determined and used to identify contamination sources and
transformation processes occurring in Varamin aquifer,
Southeast Tehran, Iran with intense human activities. The
approach is based on the fact that NOz originating from
different sources would exhibit different isotopic
compositions. In addition, §*80—NOs is more useful to identify
nitrate from atmospheric sources and nitrogen transformation
processes. In the case study aquifer, the nitrate concentration
of groundwater was in the range of 0.4 to 79.59 mg/l with mean
value of 25.14 mg/l. The nitrogen and oxygen isotopic
compositions of nitrate in pore water extracts from the
groundwater samples indicated at least two potential sources
of nitrate in Varamin Aquifer. These sources included human
wastewater and animal wastes as well as soil N. The most
common source of nitrate contamination in groundwater is
identified as wastewater. The significant process in the aquifer
is the denitrification process occurred specially in the West and
South West of Varamin aquifer.
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Fig. 1- Location of sampling points on the geological map (Haddadan and Mohammadian, 2006) (a) and
Cross Section (Atarzadeh et al., 2014) of the study area
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Tablel- Physico-chemical and stable isotope parameters in varamin Aquifer
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Parameter Mean Median Mode  Std. Deviation  Range Minimum  Maximum

EC(us/cm) 2118.97 938.50 453 2451.7 9907 453 10360
pH 7.08 7.05 7.4 0.174 0.6 6.8 7.4
DO(mg/1) 4.45 5.05 5 2.205 8.3 0.3 8.6
T°C 19.58 19.5 19.4 1.839 9.5 13.2 22.7

NO3 (mg/l) 25.147 19.929 18.6 18.826 79.171 0.415 79.59

NHa4(mg/l) 0.348 0.183 0.145 0.463 1.733 0.005 1.738

3°N-NOs3 (%) 9.661 9.257 4.193 3.748 14.335 4.193 18.528
880-NOs3 (%o) 2.453 1.874 -0.580 2.158 7.854 -0.580 7.274

3180-H20(%o) -8.229 -8.256 -9.626 0.756 3.458 -9.626 -6.167

Nitrate(mg/l)
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Fig. 2- Spatial variation of groundwater nitrate concentration in VVaramin aquifer
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