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" Introduction ) ( Results h
Groundwater age tracers (3H/3H e, CFCs and SF) rely on the conservetive [ ] We were able to reproduce most of the variability in the amount of
transport of dissolved gases in groundwater. degassing (ANe), the °H and °He* concentrations and *H/°He age.

[1 Reactions between contaminants and the subsurface may produce gases [ ] Differences between modelled and measured CFC concentrations
that form a gas phase below the groundwater table. A gas phase below the were caused by degradation of CFCs in anoxic environments.
groundwater table obstructs the conservative transport of groundwater age *[] Most of the variability of SF; concentrations was caused by
tracers and ordinary methods to interpret groundwater age tracers are no degassing and not by groundwater age. (Figure 3)
longer valid.
[1 Inthis study, we used a numerical two-phase flow model to study the ANe [%] *H [TU] L CHer[TU] *H/°He age [y]
reliability of groundwater age tracers in degassed groundwater and RP=75% | _ R=mw = RP=75%e _ RP=83%
assessed the accuracy of an analytical method to interpret degassed °H/°He 3 35 D . N
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(1) Denitrification of agricultural pollution produces large amounts of S CFC-11[10%moll]  CFC-12[10™moll]  CFC-113[ 1072 mol/] SFs [107™° mol/l]
N., below the groundwater table in Noord-Brabant, the Netherlands. " RP=33% : TR SN " R*=39% degassing
(2)ON.,, forms a gas phase and groundwater is degassed. degradation -
(3)LlGroundwater age tracers re-partition between the agqueous and gas . - o ° ) 51
phase. A " . .
(4)OGas flow and groundwater flow separate the gas from the water ot & S oY uk =7 o
phase and end the conservative transport of tracers. oot ed o
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< A qas flo We derived groundwater ages from 3- o
v modelled °H/°He ratios in normal and
degassed groundwater and compared 2" 5
c them with actual groundwater ages. 1-
[1 The RMSE of theresiduals 3 g —
He between the *H/°He ages of degassed >
re-partitioning =y groundwater and actual model ages 1-
was 1.43 year, which was only 2 - e <
. dightly larger than that of normal - e w
B SN L monitoring well Q bubble % groundwater (1.33 year). (Figure 4) degassed normal g)
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" Methods ) ( Conclusions A
We used a two-phase groundwater flow and transport model [STOMP, A manually calibrated numerical two-phase flow and transport model was
White and Oostrom, 2000] to ssimulate the degassing of groundwater. We successfully used to assess the reliability of age tracers in degassed
used model results to gain a better understanding of how to interpret groundwater.
degassed groundwater age tracers. o[] STOMPIs capable of smulating the degassing of groundwater and
[1 We manually calibrated a 2D model for each monitoring location to re-partitioning of groundwater age tracers, providing a useful tool to
*H/°He and TDG measurements. We adjusted recharge rate N, east Interpret age tracers in degassed groundwater.

_ boundary drainage level h, and degassing depth z, (Figure 1). Y o[] SIimulations showed th.at CFCsand _SFG are n_o_t reliable groundwater

age tracers under anoxic and degassing conditions.

4 Data ) [ ] The accuracy of *H/°He ages of degassed groundwater Is close to
We used a data set of 31 samples from 14 multilevel groundwater quality \_ that of normal groundwater. /
monitoring wells in the province of Noord-Brabant, the Netherlands.[ e ~
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