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The Practice of Groundwater Recharge sJ‘“’E

Riverbank filtration (Managed aquifer recharge) De facto potable reuse is common worldwide
o Dusseldorf, Germany since 1870
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Translating a conceptual idea into Engineering Practice

Riverbank filtration ——> Re-aeration —> Aquifer recharge and recovery

HighBDOC  pumping well

Sequential Managed Aquifer Recharge Technology: SMART

Source: Regnery et al. (2016), Chemosphere 154, 8-16
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SMART at Lake Tegel in Berlin, GermanyJAVE
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Performance of SMART s JAVE

CEC transformation: Field-scale experiment

Acesulfame
® Benzotriazole
® 4-FAA
Gabapentin
® Gabapentin-lactam
® Metformin

® Primidone

® Tolyltriazole

® Valsartan acid
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Removal rate cMAR, 1/d
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ADOC (SMART)
=0.2+0.2 mg/L

ADOC (cMAR)
=2.1+0.5mg/L

= Removal during SMART similar or
better

« Stable redox conditions
« Little BDOC
* Short retention time sufficient

Source: Hellauer et al. (2018). J. Hydrol. 563, 1161
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T Advancing SMART to SMARTplus
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Regnery et al. 2016, Chemosphere.
Dissolved Organic Carbon

High tech transfer potential due to independence from local hydrogeological conditions
Increase in performance of conventional MAR systems with retention times of less than 13 hours
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SMARTPplus at pilot scale jAVE
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Hydraulic retention time:
approx. 12 hours

Source: Karakurt-Fischer et al. (2020). Sci. Total Env. 722.
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Removal of selected CECs
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Source: Muller et al. (2017). Wat. Res. 127; Karakurt-Fischer et al. (2020). Sci. Total Env. 722.
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