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Appendices
A. Conversion table
Variable Unit Sl Unit Conversion (Multiply SI Unit)
Area hectare m? 1x10*
Compressibility psi~1 Pa™?! 6897
Length ft m 3.28
Permeability md m? 1.01 x 10"
Pressure psi Pa 1.45 x 10™
Flow rate bbl/day m?/day 5.434 x 10°
Viscosity cp Paxs 1000

B. Aquifer model equation

Table 1: Conversions required for the calculations. Reproduced from (Economides et al., 2013).

Let (x,y,z) be the coordinates in a Cartesian grid system, and let Z(x,y,z) be the depth of a
horizontal reference plane, earth surface (Grove, 1977). The equation that describes the
single-phase flow in a porous medium results due to combining the continuity equation, and

Darcy’s law in three dimensions as shown.
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and makes the approximation:
p oK
The equilibrium absorption coefficient K, is defined S B 2 as:

e

The grid block pressures are the fluid pressures at the top of the blocks. Hence, the
magnitude of the pressure relative to the P, determines whether or not the free water
surface occurs. If the free water surface was found to exist in a block, the volume of the
fluid in the block is represented as:

f when
Grid Az-h | P = PymPglaz-ti<p,
block
thickness Az | Water surface T then :
p = p_=atmospheric
{h pressure

Aninfini Vv = AxAyAzé[1+C_(p-p,) Ul Vv, [14C_ (p-p,)] rter-Tracy function tables. A table
has been constructed 1or a large ayuner wincn niciuues the numerical values of the
dimensionless Carter-Tracy functions that can be found in Table 1 of Menard and Grove
(1979). It must be noted that the change in pressure is governed by the pressure at the
internal boundaries of the grid.

C. Physics behind groundwater storage
The basic assumptions accompanied within a confined aquifer (Menard and Grove, 1979):

e The flow of fluid in an aquifer can be represented by Darcy’s law for flow through a
porous medium.

Density is a function of pressure, temperature, and containment fluid.

Containment fluid is completely miscible with the current one. (water+ brine)

Energy equation can be represented as the change in internal energy.

Aquifer properties vary. Boundary conditions permit water flow in an aquifer, vertical
recharge in the uppermost layer.

The reason for specifying these basic assumptions is due to the attention given to the
realism of the scope.

D. Schematic diagram of aquifers potential for the disposal of brine
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Figure 13: Stratigraphic diagram of the permeable and impermeable layer.

E. Links for all the calculations
https://www.dropbox.com/s/cgltafmfg07bdvo/2Mt-%20Submit%20.xIsm?dI=0

https://www.dropbox.com/s/1vit22ga3yogxvz/4AMt-%20Submit.xlsm?dI=0

https://www.dropbox.com/s/4lrbd9beogj4udy/18Mt-%20Submit.xlsm?dI=0

https://www.dropbox.com/s/b1p9bslplpgcwnr/Validation-%20Submit%20.xIsm?dI=0
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