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Mine Drainage

Figu;e 3.17 sﬁows a linear surface mine box cut or deep mine drift
fully penetrating a uniformly porous model aquifer overlain and under-
lain by aquicludes. The nonleaky éftesian aquifer is homogeneoué.
isotropic, infinite in areal extent, and constant in thickness through-
out. As the box cut or drift is excavated in the aquifer; a portion
becomes unconfined and the distance to which the unconfined portion

extends into the aquifer becomes iarger with time.
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Figure 3.17. Uniformly porous nonleaky artesian aquifer with
constant thickness and fully penetrating surface
mine box cut or deep mine drift.
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Hith the box cut or drift having an infinitesimal width and there-
_fore no storage capacity and the length of the box cut or drift increasing
linearly with time, the equations governing the discharge to the box cut
or drift are (McWhorter, 1981)
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Qgp = discharge to both sides of box cut or drift (L3T™Y)
Egp = box cut or drift excavation rate (LT°*)
= aquifer specific yield (dimensionless)

= aquifer storage coefficient (dimensionless)

= Qquifer transmissivity (L2T°1)
m = aquifer thickness (L)
H = pre-miriing piezometric height above top of aquifer (L)

= time after box cut or drift excavation started (T)
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8D maximum Tength of box cut or drift (L)

Equations 3.44 and 3.45 apply to a water table aquifer if Hoa is set
equal to zero.
A typical box cut or drift t{me-discharge graph is shown in
Figure 3.18.
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Figure 3.18. Typical time-discharge graph associated with
' surface mine box cut or deep mine drift excavation.
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Figure 3.19. Uniformly porous nonleaky artesian aquifer with
constant thickness and fully penetrating surface
mine box cut or deep mine drift and nearby recharge

boundary.
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- Suppose there is a source of recharge (recharge boundary) near
the box cut or drift as shown in Figure 3.19.
The equations goiteming discharge to the recharge boundary side

of the box cut or drift are (McWhorter, 1981)
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where

Qg = discharge to recharge boundary side of box cut or drift (LT 1)
a = distance from box cut or drift to recharge boundary (L)

Suppose there is a source of groundwater storage (alluvial valley

receiving no recharge) near the box cut or drift as shown in Figure 3.20.

The equations governing discharge to the source of groundwater

storage side of the box cut or drift are (McWhorter, 1981)
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QBS = discharge to source of groundwater storage side of box
 cut or drift (L3T7Y) '
ap = distance from box cut or drift to source of groundwater
storage (L) ’ _ "

bBD = width of source of >groundwater storage (L)
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Figure 3.20. Uniformly porous nonleaky artesian aquifer with
constant thickness and fully penetrating surface
mine box cut or deep mine drift and nearby source
of groundwater storage.
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Fiéure 3.21 shows a linegr surface mine box cut or deep mine
- shaft fully penetrating a uniformly porous nonleaky artesfan model

aquifer and a nearby observation well.
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Figure 3.21. Uniformly porous nonleaky
— artesian aquifer with constant
~ thickness and fully penetrating
=+ ggrface 'miné box cut or deep mine-
drift and a nearby observation well.

With constant discharge from the box cut or drift, the distribution
of drawdown within the aquifer is given by the following equation (Prickett
and Voorhees, 1991)

when observation well is >LBD/4 away from box cut

s = Tﬁ?%—'?gf C [s6(CZ¢+d) + oG(~ CZ+d) +vG(D)9. (3.50)
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G(CZ+d) = W |2 [C2vd- %o 1" + XE;tXB (Czva) + b (3.51)

6(=C2+d) = M sfr- czve- xo:iK;E: 1:)(' CZ+d) + b:]zi (3.52)

6(d) = W S{[d- %o’ +[Q‘§: :ﬂ (a) + ;I z} (3.53)
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and
C = (XE- xB)/Z
d = (XE+X8)/2
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Xg = beginning X-coordinate of box cut or drift (L)

| X = ending X-coordinate of box cut or drift (L)
J‘i » )
38 YB = beginning Y-coordinate of box cut or drift (L)
4‘;1' : ‘ YE = ending Y-coordinate of box cut or drift (L)

LBD = length of box cut or drift (L)

Discharge from a surface mine box cut, deep mine drift, or room

and pillar deep mine can be éstimated with equivalent well-array and

kb -

successive approximation techniques. Appropriate well model aquifer

equations, including those simulating nonleaky artesian, leaky artesian,

water table, and partial penetrétion conditions, are utilized. Rec-
tangular arrays of wells which produce required drawdowns within specified
- 4] | mine areas give satisfactory approximations when the wells are closely
spaced. Groups of wells may be replaced with hypothetical single wells
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