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Western Dead Sea aquifer system
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Motivation

Estimation of groundwater resources in a stressed
aquifer systems




1. INTRODUCTION 2.METHODICAL APPROACH 3.RESULTS 4. CONCLUSION/ OUTLOOK

Research question
1. How long does the groundwater stay in the aquifer?

2. 1s it possible to estimate mean residence times in a
complex geological setting?

3. How can we use 36Cl as tool for answering our
guestions?
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Isotope Ratio Mass Spectrometry (IRMS)
Noble Gas Mass Spectrometry (NG-MS)
Gas Chromatography (GC)

Radiometry (LSC/GPC)

Accelerator Mass Spectrometry (AMS)
Atom Trap Trace Analysis (ATTA)
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Atmospheric input
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I5 Why do we need more than on tracer?
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Suckow (2014): The age of groundwater — Definitions, models and why we do not need this term. Applied Geochemistry 50, pp. 222-230.

‘ Application of a Lumped parameter model
(Suckow 2012)
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Sampling locations & parameters

Hydro-/Geological groups
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36Cl/CI
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Groundwater analyses: 3°CI/Cl & Chloride concentration
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Upper aquifer - Samia 2
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Upper aquifer - Samia 2
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Upper aquifer - Samia 2
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Upper aquifer - Samia 2
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Lower aquifer - Jerusalem 1
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« Bomb-produced 3¢Cl successfully used to calibrate
lumped parameter model

« Complex geological setting: only multi-tracer approach
gives reliable results

Recharge area — Lower Aquifer (Cretaceous)

Jerusalem 1 Mixing of 70 % 145 a MRT
30% 20 a MRT

Travel times confirmed by 4 tracers

Recharge area - Upper Aquifer (Cretaceous)

Samia 2 Mixing of ~50% 210 a MRT
~50% 6 a MRT

R e
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* Improvement of groundwater flow
model and further estimation of
groundwater quantity calculations

« Estimation of groundwater
vulnerability in regard to flow path
extension in the karst environment

* Need of further classifications of
groundwater components >50 a,
Including determination of spring
water
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