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Use of DNA tracers for determining aquifer
hydraulic properties in a 3-dimensional laboratory
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DNA tracers have been applied in groundwater systems in order to track flow paths and travel times, and
to identify hydraulic connections. In this study, we aim to develop a blueprint of the application of DNA
tracers to determine hydraulic conductivity, effective porosity, and dispersion. Also, we aim to minimize the
uncertainty in estimating the parameters. Two well-controlled laboratory built, ~130 x 70 x 40 cm and ~100 x
58 x 30 cm, respectively, Aquifer tanks were used under steady-state flow conditions. Under forced gradient
condition, monodispersed, silica-coated double-stranded DNA tracer particles were injected and collected
down-gradient. Different injection and sampling experiments were carried out: various well configurations,
sampling depths, injection intervals and so forth. Water samples collected were analyzed on their DNA tracer
concentration using a qPCR machine. Finally, the resulting breakthrough curves were analyzed to arrive at
hydraulic properties, using groundwater flow and contaminant transport modeling (MT3DMS).

Time Block Preference
Time Block B (14:00-17:00 CET)

References

Acceptance of Terms and Conditions
Click here to agree

Newsletter

Student Poster Award

Primary author: Mr CHAKRABORTY, Swagatam (Utrecht Universirty, the Netherlands)

Co-authors: Ms ELHAJ, Rayan (IHE-Delft, Institute for Water Education); Mr AKALANKA PAMUNUGAMA
ARACHCHILAGE, Chamath (IHE-DElft, Institute for Water Education); Dr FOPPEN, Jan Willem (Faculty of Civil



Engineering and Geosciences, TU Delft; IHE-Delft, Institute of Water Education); Dr BOGAARD, Thom (FAculty
of Civil Engineering and Geosciences, TU Delft); Prof. SCHIJVEN, Jack (Department of Statistics, Informatics and
Modeling, National Institute of Public Health and the Environment, Bilthoven; Chair,Quantitative Microbial Water
Safety, Environmental Hydrogeology Group, Department of Earth Sciences, Utrecht University, Utrecht)

Presenter: Mr CHAKRABORTY, Swagatam (Utrecht Universirty, the Netherlands)

Session Classification: Poster +

Track Classification: (MS18) Innovative Methods for Characterization, Monitoring, and In-Situ Re-
mediation of Contaminated Soils and Aquifers


