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The purpose of this study is to assess the dewatering requirements of
x OEOOI Ew Ox1 Ow xBDUw OPEOI Ow OPOPOT w EUw I EO
Dewatering is required for safe and efficient working conditions and pit wall
stability. With this scope, a groundwater model of the study area is
developed and used to predict the dewatering rate. The methodology mainly
involves data collection, site hydrogeologic characterization and
development of conceptual model, followed by construction and use of a
groundwater mode | to predict the dewatering requirements of the mine site.
The groundwater flow modeling is carried out using MODFLOW software
and the dewatering simulations are carried out using MODFLOW Drain
package. The drain cell configuration is determined by pit bou ndaries and
invert elevations of drains corresponded to the bench elevations that will be
achieved with respect to the mining schedule. In the transient model runs,

monthly time steps were used. Using the outflow from in -pit drain cells, the



monthly dewate ring rates are calculated. In order to assess the impacts of the
hydraulic conductivity of the laterite on the pit inflow rates, simulations
were carried out for different values of hydraulic conductivity of laterites.
The predicted flow rate using the calibrated model is 107.54 L/s. A tenfold
reduction in the hydraulic conductivity of laterite resulted in three fourths of
decrease in the flow rate (24.42 L/s). Consequently, a wide range of flow rates
for different hydraulic conductivity values of laterite  was calculated. In order
to confirm the hydraulic conductivity of laterites in the area, and to obtain a

realistic dewatering rate, further pumping tests are needed.

*1 apOUEUOwW &UOUOEPEUI Uw OOEI OPOT Ow | EOEEA
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CHAPTER 1

INTRODUCTION

1.1Research Objectives

The development of a mine often means penetration of water table, causing
inflows of groundwater to the mine. Mine dewatering was crucial for the
miners even in Neolithic times, and where no dewatering techniques were
available, the mine had to be closed down (Shepherd, 1993) Dewatering is
required for safe and efficient mining conditions and pit wall stability. At

| E OE E A wtBeBvBstern Bubkey; nickel mining is planned and this study

aims to assess the dewatering requirements of the project Main objective s of
this thesis are hydrogeological conceptualization of the groundwater system
implemented in a numerical model, calibration of the model with existing
field data, and prediction of flow rate to be applied in dewatering , using
dewatering simulations . With in this scope, the groundwater flow model of
the study area was developed and calibrated; using MODFLOW.
Afterwards, excavation of three open pits was simulated via MODFLOW
Drain Package. With evaluation of the results, dewatering requirement of the

site and the rate at which dewatering will be achieved were predicted.



1.2 Geographical Location and Extent of the Area

The study area is located about 15 km north of Turgutlu in the Manisa
Province, Western Turkey (Figure 1). It encloses an area of 76.7 krhand lies
between UTM 4266070t 4276980 N and UTM 56300G 570031 E coordinates.

The arealies in the Gediz Graben.
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Figure 1 Location of the study area on Google Earth image

1.3 Information about Proposed Mining

( OwIERAO®EUOD Ol UEOQwI BRx OOUEUDOOWUUEUUI EwbOwh)
discovery of nickel in the area dates back to 1970s; however due to relatively

small size of the deposit and low-grade of nickel ore, nickel mining was not



considered to be economic at that time. In the beginning of 2000s, a
leaching using sulphuric acid was tested. The results demonstrated nickel
ITExwOlI EET POT wPbOw! ECEEAWEUWEWOOPWEOUU W |

processing (Oxley et al., 2007)

In heap leaching method, a large heap of crushed ore is built and the heap is

fed with acid solution from the top. Leaching is possible with various acids;

however sulfuric acid is preferred due to mainly economical reasons. As the

acid moves through the heap, metal particles in the ore are dissolved and

taken into solution. The pregnant solution is collected at the bottom and

treated chemically for metal recovery ! L a L O EtcTGpkayau2009) In

UT T wxUOxOUI EwOIl U OEOCOOT awbOwl ECEEAQwWUIT T w
and cobalt, and iron is continually removed from the solution with the help

of limestone. The iron free solution is returned back to the heap to increase

the levels of nickel P& g Y1 OBDOwl Yyt A

As mentioned by # E A E 1 add & uO t (§010) the most up to date resource
evaluation was done by Snowden in 2008. According to this evaluation, the
total mineable nickel reserve B Ow | Ei® &ppréximately 33.2 million tons
with an average grade of 1.14% Ni. Together with nickel, besides other

metals 0.07 % cobaltand 21.64% iron production is expected.

The ore deposit in the area is divided into three pits: Hematite Pit, Pig Valley
Pit and South Pit. The 15 years of production starts in the Hematite Pit
(operates in three stages) continues with Pig Valley Pit (operates in three

stages) and South Pit (operates in four stages) respectively. Other than the



three open pits, a leach pad and a waste rock storage area is located in the

study area (Figure 2).



HP: Hematite Pit
PVP: Pig Valley Pit
5 SP: South Pit
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Figure 2 Locations of mine units on topographic map

The total surface area of the Hematite Pit is315400 O yand the total mineable
reserve in this pit is 4.43 million tons. All three stages of this pit is planned to

be completed in the first 3 years. The maximum water level in Hematite Pit is

6



about 867 m and the minimum pit bench elevation to be reached is 752 m,
producing a maximum drawdown of 115 m for mining under dry conditions .
In order to disp lay the initial water levels together with topography and
planned pit bottoms, cross sections were drawn; Figure 3 displays directions
of these cross sectionslt should be noted that the topography displayed in
these cross sections is the initial topography before any excavation. In Figure
4: Cross Section 1hugpassing through all pits, is shown. After Hematite Pit is
mined out in 3 years, it will be backfilled using some of the waste rock from

Pig Valley Pit.
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Figure 3 Directions of these cross sections
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Figure 4 Cross Section truz wx EUUDOT wUOT UOUI

reserve in this pit is 19.07 million tons. First stage of this pit is planned to

start operation in the 2 year and the completion of all three stages is

planned to be achieved in the 12" year. In the Pig Valley Pit, the maximum

water level is around 783 m with minimum pit bench elevation of 5 00 m; in

this pit maximum required drawdown is 2 83 m. In Figure 5, Cross Section 2

| zassing through Pig Valley Pit is shown. The completed stages of Pig

Valley Pit

will be backfilled with waste rock from its ongoing stages and

from South Pit.

I wWEOOw:>



Figure 5Cross Section2l z wx EUUDOT wUT UOUT T w/ BT w5 E

The total surface area of the South Pit is730229 0y WEOE wUT I wUOUEOw ¢
reserve is 9.72 million tons. Within the 6 year, initiation of production in the
first stage of South Pit is planned and the completion is expected in the 15"
year (end of mine life). The maximum water level in this pit is 649 m;
minimum pit bench elevation producing the maximum required drawdown
is 440 m. In Figure 6, Cross Section 3t z w b paBded through South Pit is
shown. During the progress of South Pit, completed stages will be backfilled

with material from later stages being excavated.
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