Investigation of Bank Filtration in Gravel and Sand Aquifers using Time-Series Analysis
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* Swiss legislation requires a 10 days residence time. Determine travel times of infiltrated river water Example well: mean travel time = 35h; instantaneous breakthrough
. . . . * EX well: vel time = pi u ugh.
« Artificial tracer tests are expensive and represent only by time-series analysis of naturally varying
specific hydrological situation. tracers (temperature, EC). » Pumping station: significant breakthrough starts after 10 days
» Produced drinking water consists to = 25% of freshly infiltrated river water.
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» Optimal time shift — characteristic time of transfer. D il Juas &
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of diffusive processes 5¢ 105
« Linear regression of smoothed and shifted data P e P o Non-parametric deconvolution yields full distributi on of travel
= slope: recovery rate et oo times rather than a single optimal time-shift value
= intercept: blas in mean lectrical conductivity (daily mean)
Such distributions may be used:
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Non-parametric deconvolution after Cirpka et al. (2007) i S x » to predict the breakthrough of contaminants in case of an
- Constructs breakthrough curve of a tracer test without § S g accidential spill into the river
injection of an artificial tracer — travel time distribution. [ [ . . . .
* to quantify the risk that a degrading river-borne c ompound reaches

 Transfer function (Green function) is free to adjust to the Apr-07 Jun-07 Aug-07 0Oct-07 a production well.
data set — Features like multiple peaks are determined.
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