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Groundwater nitrate
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. X EU nitrate monitoring network
. 700 observation wells (~ 18 % > 50 mg/l)
Problems
Not directly at , _
the entry point Time delay Mixture of
processes

Corg +4NO3 + 2H,0 & 2N, + 4HCO3 + CO,

5FeS, + 14N0O3 + 4H* & 7N, + 10S0Z~ + 5Fe?* + 2H,0

\ }
|

Saarbri‘:ck.en

- Timely evaluation of measures not possible

- Good condition Bad condition
(up to 50 mg NOs/1) (above 50 mg NOs/I)

(DVGW, 2017)

Solution approach

. Monitoring directly at the entry point
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Combined modeling and high-resolution monitoring
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processes at an agricultural site
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Combined modeling and high-resolution monitoring
approach for the assessment of nitrate-related redox
processes at an agricultural site
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Combined modeling and high-resolution monitoring
approach for the assessment of nitrate-related redox
processes at an agricultural site
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* Redoxcline at ~300 + 10 cm b.g.l. « Trace elements mobilization
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« Transient behavior of ORP  Evidence of lithotrophic denitrification
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Water & heat transport model - Hydrus
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« 3years (hourly scale)

« 4 different crops — spinach, dill, wheat, sunflower

Variable _humber of RMSE NRMSE
Matric potential 133,885 102 cm 0.11
Volumetric water content 159,236 0.02 cm3.cm3 0.06
Temperature 185,117 1.3°C 0.05

« Sensitivity analysis (LH-OAT)
- GWR: n(L1), n(L4), n(L5)

- B in reactive zone: 6, (L6)
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Water & heat transport model - Hydrus
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« 3years (hourly scale)

« 4 different crops — spinach, dill, wheat, sunflower

Number of

Variable observations RMSE NRMSE
Matric potential 133,885 102 cm 0.11
Volumetric water content 159,236 0.02 cm3.cm3 0.06
Temperature 185,117 1.3°C 0.05

« Sensitivity analysis (LH-OAT)

- GWR: n(L1), n(L4), n(L5)

- B in reactive zone: 6, (L6)

GW Recharge = 234 +28 mm/a

36 £ 4% of precipitation
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Combined modeling and high-resolution

TECHNISCHE
UNIVERSITAT

. . S,t?)/
monitoring approach for the assessment of U DARMSTADT

nitrate-related redox processes at an agricultural
site

Juan Carlos Richard-Cerda?
Edinsson Mufioz-Vega?
Kay Knoller?

Ch rlstoph SCh uthl .::. Outstanding Student & PhD

Stephan Schulz?!

1Technische Universitat Darmstadt, Institute of Applied Geosciences,
Schnittspahnstral3e 9, 64287 Darmstadt, Germany

2Helmholtz Centre for Environmental Research UFZ, Department
Catchment Hydrology, Theodor-Lieser-Str. 4, 06120 Halle, Germany richard.cerda@geo.tu-darmstadt.de

25.05.2022 | EGU 2022 | Juan Carlos Richard-Cerda | 12



TECHNISCHE
UNIVERSITAT
DARMSTADT

References

» Deutsche Verein des Gas- und Wasserfaches e.V. (2017). Nitratbelastung des Grundwassers in Deutschland. [Online;
accessed 2022, Mai 21]. https://lwww.dvgw.de/themen/umwelt/nitrat-im-wasser/.

» Elsemargriet (2022). Fertilizer-spreader. [Online; accessed 2022, Mai 21]
https://cdn.pixabay.com/photo/2022/05/18/07/38/fertilizer-spreader-7204690_960 720.jpg

+ L’Allemagne devant la Cour de justice en raison de la pollution de I'eau par les nitrates. (2016, Mai 2). [Online; accessed
2022, Mai 21]. https://www.3trois3.com/derniere_heure/I'allemagne-devant-la-cour-de-justice-en-raison-de-la-pollution-de-
l'e_11665/

* Nitrat im Grundwasser: EU mahnt Deutschland wegen Nitratbelastung (2019, November 25). [Online; accessed 2022, Mai
21]. https://lwww.zeit.de/wissen/umwelt/2019-07/nitrat-grundwasser-eu-kommission-deutschland

 Nitrati agricoli, la Germania rischia una maxi multa da 850mila euro al giorno. (2019, July 29). [Online; accessed 2022, Mai
21]. https://lwww.agrifoodtoday.it/ambiente-clima/nitrati-multa-germania.html

* Schulz, F. (2019, July 26). Germany may have to pay €850,000 per day for exceeding EU nitrate levels. [Online; accessed
2022, Mai 21]. https://www.euractiv.com/section/agriculture-food/news/germany-may-have-to-pay-e850000-per-day-for-
exceeding-eu-nitrate-levels/

» Tribunal de Justicia de la UE condena a Alemania por exceso de nitrato en agua subterranea (2018, June 21). [Online;
accessed 2022, Mai 21]. https://lwww.dw.com/es/tribunal-de-justicia-de-la-ue-condena-a-alemania-por-exceso-de-nitrato-en-
agua-subterrdneal/a-44327941#.~:text=Europa-

, Tribunal%?20de%?20Justicia%20de%20la%20UE%20condena%20a%20Alemania%20por,hitrato%20en%20el%20agua%20
subterranea.

25.05.2022 | EGU 2022 | Juan Carlos Richard-Cerda | 13



