


i 2 W W N el
s T 2 Y
e 4&"“ / l \ h‘a‘ e
: » N =










Piezometer filled FPiezometer filled
with freshwater with saline
aquifer water
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EXPLANATION
Equivalent freshwater head [L]

Head [L]
Pressure [ML'T?]

Density of freshwater [ML]

Density of saline aquifer water [ML"]
Acceleration due to gravity [LT"]
Elevation [L]
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INITIALLIZE STRESS PERIOD

CALCULATE LENGTH OF TIMESTEP

SOLVE FLOW

SOLVE TRANSPORT

UPDATE FLUI D‘ DENSITIES

(OPTIONAL)
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Solute Transport Heads
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EVAPORATION







Experiment height
Experiment length
Evaporation length
Plate spacing

Equivalent freshwater hydraulic conductivity

Porosity

Inflow fluid density

Saturated Muid density

Diffusion coefficient

Cell angle to the horizontal

Initial evaporation rate

Recharge rate

Inflow fluid concentration

Saturated fluid concentration

Fluid dynamic viscosity

Density change per concentration chanze op/6C or DENSESLP*
Waler compressibility By,

Equivalent freshwater specific storage Sp = pfgﬁﬁwmﬂdl
Longitudinal dispersivity oy

Transverse dispersivily iy

Acceleration due o gravity g sm ¢

1.0646 ofem’
1.0814 g/em?
9x 107 mm/s

3 degrees

1.03 x 107 mm/s
1.03 x 107 mm/s
84 g/l

110 /L.

1.1 x 107 ke/ms
0.646

45x 10" kpat
3.8% 10" mm-!
9x 107 mm

Ox 107 mm
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EVAPORATIVE BOUNDARY NO-FLOW BOUNDARY CONSTANT-HEAD BOUNDARY

Dx=0.75; Dz = 0.75 millimeters Du=1.5; Dz = 0.75 millimeters

Dx=0.75; Dz = 1.5 millimeters Dx=1.5; Dz = 1.5 millimeters
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SEAWAT.FOR X

FUONCTICHN CALCDENS (CCHNCENTEATICH)

R R R A A R R AR R R R R AR R R AR R R R AR R R R R R R R R R R R R &R R

C THIS FUNCTIOCH CALCULATES FLUID DENSITY AS A FUNCTIOH OF COHCENTRATICN
L L L L L L L L L L L T T T T T T T T T T
TMPLICIT DOUEBELE PRECISICHN (A-H,0-2)
ENSITY/PF, CONVERSIUN

CALCDENS=PF+CONVERSION*CONCENTRATION
c——5 - NT EQUATION OF STATE FOR
C——SEAWAT: THE HYDROCOIN TEST PROBLEM
C RC=1./280.*CONCENTRATICN
C CALCDENS=(RC/1200.+ (1-RC) /1000.) ##-1

RETURN

END




1.; T S
ﬁ({:}'ﬂf— Cin} : {Tﬂﬂd{ﬂ} o 'D_S:I
















EXPLANATION

—20—— SEAWAT line of relative salinity concentration, in percent
—20—— SUTRA line of relative salinity concentration, in percent (Voss and Souza, 1987)
—=20——  Elder line of relative salinity concentration, in percent (Voss and Souza, 1987)




Figure 1.26 Salinities for different dJ.l]lE:llElOﬂ]ESS times fp. One unit in dimensionless times is equivalent to
21.4 minutes real time. Contour interval is 2 - 10~ . FEFLOW sinmlations on a coarse mesh (4733 quadrilateral
elements), full npwinding and AB/TR time stepping. Total number of adaptive tumes steps is 290,

FEFLOW | 75




exist. The Elder problem thus appears rather simple,
compared to the salt lake problem. As the numerical
requirements for the Elder problem were already quite
expensive, the salt lake problem indeed appears to be a
challenge for numerical modelers. Fortunately, (in con-
trast to many prior benchmarks) experimental results
are available here. The main difficulty can be expected
in the extremely dynamic behavior of the convection

process, where physical perturbations caused by labo-
ratory-scale heterogeneities that trigger instabilities
must be mumicked in a numerical simulation. Taking
that into account we tend to conclude that the salt lake

problem 15 at the moment essentially




GMS 8.2 Tutonal
SEAWAT — Hele-Shaw Experiment

Simulate the Hele-Shaw Salt Lake experiment using SEAWAT in GMS










