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 Water resource management and pollution control (e.g.,
pesticide behaviour)

 Agricultural management (e.g., drip irrigation,
fertigation)

« Remediation designs and contaminated site clean-up
(e.g., bauxite residue management)

 Risk assessment for hazardous waste disposal (e.g.,
nuclear waste disposal)

e Scientific tool to investigate coupled geophysical,
geomecanical and geochemical processes (e.g., CO,-
sequestration)



MATLAB

Domain Geometry
Domain Discretisation (Meshing)
Flow and Transport Properties
Boundary and Initial Conditions

PHRREQC Reaction Properties

Open source geochemical
modelling framework developed by
USGS Aqueous Phase Flow ]
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Flow, transport [Richards’ equation: Phase mass balance ]

and reactions
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[Advection-dispersion equation: Component mass balance ]

20dn; D
ﬁy_@n:‘ =V-Wvlzy) ;Y +(B Dy c; )

[ Equilibrium solution speciation: Mass action ]
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Mineral composition Fertilizer minerals
Mineral Equilibrium Rate constant Relative amount Mineral Relative amount

constant (mol m2st)  (mol kgy,ig™) (mol 1)
Calcite 108434 - 2.53 x 102 DAP 5.67 x 103
Natron TiEeee - 3.99 x 102 Arcanite 2.41 x 103
Muscovite — 10%4P - 2.51 x 102 CuSO, 1.50 x 10
Analcime 1[perea - 3.05 x 102 Zincosite 1.41 x 104
Sodalite 1I(0peaie 3.41x 109 4.24 x 1073 MnSO, 1.55 x 10-°
TCA 10744 7.48 x 1010 5.57 x 103 MgSO, 1.10 x 103

Borax 2.62 x 10
Adsorption model a minteq.dat (distributed with PHREEQC)
b sit.dat (distributed with PHREEQC)

Cation REEVNCEINOIIaI®  © calculated from thermodynamic data in Amendment
exchanger (eq kgsolid-l) Komada et al.

d from Khaitan et al.

X- 8.6 x 103

Gypsum 1.10 x 101



Boundary Gonditions

Recharge:
T'(t), HO < HpO 0
do =

Evaporation: @

qo = —(t) tanh [% (Hy — Hcrit)]

r(t) —kpo (Hoy—Hpo), Ho > Hp,

+
crit |_|crit

Ho

Atmospheric boundary including evaporation and recharge:

o = Y

:
—r(t) tanh l% (Hy — Hm-t)] r(t) <0

\F(OH (Hpo —Ho) + [r() —kpo (Ho—Hpo)|H (Ho — Hpo) 7(t) =0



Llysimeter Simulation
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bauxite_residue/meteo/meteo_animation.gif

Thank you for your attention!

For more information, please contact:

Dr. Laurin Wissmeier

BertoldstralRe 61

79098 Freiburg

Tel.: 0761/211 138-24

Fax :0761/211 138-29
http://www.hydrosconsult.de
laurin.wissmeier@hydrosconsult.de
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