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long-term analyses of flow rates, water levels, and

geochemistry of pit-lake waters. Questions that frequently |
arise with regards to pit-lake hydrology include: will mine- e | ]

M anaging water resources at open-pit mines often includes

contaminated groundwater and surface water be captured and J o

contained by the pit lakes? Over what period of time? For what ! | i
mine plan? How can storm runoff or other surface water be i i
managed? What are the flow rates through different rock horizons 2 | ' i} oo 3

and through stockpiles toward the lake?

Groundwater modeling of pit-lake infilling is one component of sl la
the modeling analyses, together with surface runoff, geochemical, - T ke - -
and limnological modeling, that can be used to predict a range of . ) . .
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results are typically used to support management decisions and to  dark blue line: pit lake water depth (ft).
help with regulatory evaluation.

Regulatory agencies may review modeling results in order to:
For the purposes of mine management, modeling results are used to:

< Evaluate the effects on flow patterns and water quality trends
* Analyze the effects of alternate stormwater management plans  for mine closure at different points in the mine plan.

on pit lakes. * Understand the long-term effects on mine-wide or basin-wide
« Evaluate alternate pit-backfilling plans. water resources.
* Derive flow patterns that can be used in fate and « Predict hydraulic gradients and pit-lake levels that can be
transport assessments. compared with actual data as the pit lake develops.

e Compare and optimize remedial treatment options.

Modeling pit lakes involves a number of challenges due to the
typically complex geologic terrains of
mines, combined with large-scale mining
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directions for Arizona
copper mine
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budget must take into account evaporation and pit-wall runoff that
vary with lake surface area as it fills over time. To further
complicate matters, a pit lake may overflow into neighboring pit
lakes or small pit lakes may coalesce into a single larger lake of
complex geometry.

A number of possible pit-lake modeling approaches have been

presented in the literature. These approaches vary in capabilities

and range of applicability. Unfortunately the U.S. Geological
Survey’s MODFLOW lake packages are mainly prepared with

puddle-shaped lakes and gentle topography in mind, quite unlike

the mine-pit lake geometries encountered in the Southwest. A
comparison of approaches can be see in the table below.

Case Studies
A variety of pit-lake model applications, together with problems
and lessons learned, are discussed briefly below:

Southwestern Australia Gold Mine: A gold mine in

southwestern Australia was evaluated using modeling analyses t
compare alternate lake geometries and lake levels with the idea

a recreational end-use for the mine. The mine is located in a

desert environment with moderate topographic relief. The analysi| *Cabmion capabity ue e 1,000 ppm
of pit lakes at this site is complicated by a peculiar groundwater

flow regime, several large sinuous V-shaped pit lakes
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interconnected by surface streams, and episodic changes in
precipitation and evaporation. Most groundwater flow occurs in a
thin rind-like layer of weathered bedrock that mantles the hilly
metamorphic bedrock terrain. This results in an unusual three-
dimensional (3D) flow system and a complex interconnection of
groundwater with pit lakes. Many groundwater models have
trouble accurately simulating such systems (1D, 2D and so-called
quasi-3D models are inadequate), so only a model capable of
handling true 3D flow could be used.

Western Australia Diamond Mine: A pipe-shaped diamond

mine in Western Australia was modeled for the purpose of
evaluating pit-lake inflow rates, ultimate water levels, and likely
future total dissolved solids concentrations in the pit lake itself.
The model was required to simulate both flow and transport
parameters, as well as the tortuous geometry of the main pit. For
this project, a combined pit-lake flow and transport model was
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PID Monitor

The MiniBAE PLUS Classic is a new
and improved version of the MiniBAE
FLUS, the world's first hand-held
postahle Photo-lonization Detectos
(PLD). Imprevemerts and changes
inelude:
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CatNo. | Description Price| SALE*
| 034-0402-020 | MInERAE Pius Classic |5 2450.00 | & 1,985.00

Monitar Caly

| O34-0002-000 | MindRAE Plus Classic |5 2.950.00 | £2.455.00
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