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INTRODUCTION
Groundwater contamination by geogenic Cr(VI) has been documented in many
ultramafic related aquifers around the world. At the same time, nitrate (NO3-)
exists in groundwater at elevated concentrations as a result of excessive
application of fertilizers, animal manure and inappropriate sewage management.
Some studies have implied that groundwater bodies of agricultural areas are
more vulnerable to Cr(VI) contamination (Mills et al., 2011).

N ISOTOPES
Potential sources of NO3- :
❖ Schninos: residential waste cesspools
❖ Thiva: fertilizers
agricultural fields

AIM
We examine the linkage between the two contaminants following two
geochemical approaches: a) application of laboratory experiments to assess the
effect of nitrate in groundwater on Cr(VI) release from ultramafic rocks and soil,
b) use of coupled nitrogen and oxygen isotopes of NO3- in groundwater to
examine possible associations between NO3- sources and transformations, and
Cr(VI) mobilization.
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SAMPLING AREAS

Denitrification
ΝΟ3-: 26 mg/L
Cr(VI): 8 μg/L
DO: 3.15 mg/L

Evia

No correlation between Cr(VI) and
NO3- for the whole data set

Thiva

No correlation between Cr(VI)
concentrations and δ15Ν values

Schinos
Kaprara et al., 2015

RESULTS
LABORATORY EXPERIMENTS (extraction with 0.01 M NO3-)
312 μg/kg

Increased NO3- concentrations with
greater influence of domestic sewage

Source of NO3- is
domestic sewage

690 μg/kg

r = 0.83

CONCLUSIONS

HYDROGEOCHEMISTRY

EU drinking limit
for total Cr

Mg2SiO4+ 4H2CO3(aq) → 2Mg2+ + H4SiO4(aq) + 4HCO3-

1. Leaching of Cr-bearing ultramafic materials with NO3- solution releases only a
small fraction of Cr(VI); yet, the absolute amounts may be environmental
meaningful, highlighting the role of NO3- as competitive anions to adsorbed
chromates
2. The NO3- sources are domestic sewage (Schinos), application of ammonium
fertilizers and domestic sewage in Evia and mainly ammonium fertilizers in Thiva
3. Nitrification is evident, except for one case in Schinos area. The oxic conditions
favor the persistence of NO3- and Cr(VI) in solution
4. Correlation between NO3- and Cr(VI) was established only when inappropriate
sewage management is the source of NO3- in groundwater
5. Ηuman activities such as agriculture and inappropriate human waste disposal
affect the geochemical occurrence of Cr(VI) in groundwater
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Hydromagnesite veins
❖ Chemical fertilizers result to high NO3/Cl ratios
and low Cl- concentrations
❖ Sewage waste result to low NO3/Cl ratios and
high Cl- concentrations
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