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ANALISIS SUDUT CERUN DALAM PENAMBAKAN LOMBONG RAHMAN

HYDRAULIC TIN SDN BHD (RHT) DI KLIAN INTAN, PERAK, MALAYSIA.

ABSTRAK

Projek ini mengenai penambakan lombong Rahman Hydraulic Tin Sdn Bhd
(RHT) di Klian Intan, Malaysia dengan menggunakan perisian sistem maklumat geografi (GIS
IDRISI SELVA EDITION). Salah satu lombong bijih timah terbesar di Malaysia. Rahman
Hydraulic Tin Sdn Bhd (RHT) merupakan lombong dengan 7 pajakan melombong yang
meliputi kira-kira 700 hektar keluasan termasuk lubang terbuka kira-kira 50 hektar. Rahman
Hydraulic Tin Sdn Bhd (RHT) telah diamanahkan kepada Universiti Sains Malaysia (USM)
untuk menjalankan projek ini. Peta yang diberikan ialah peta topografi dan peta satelit. Peta
topografi dilukis dalam perisian AutoCAD. Data yang diperolehi digunakan untuk
menganalisis hubungan data peta geografi dengan penilaian alam sekitar. Penambakan
perlombongan permukaan adalah penting kerana untuk mengembalikan lombong kepada
kemampanan dan alam semula jadi. Kajian projek ini menuntut kembali tapak lombong bijih
timah perlombongan kepada bumi hutan alam semula jadi atau padang rumput dan pemulihan
kerosakan tanah oleh penghutanan atau penanaman semula hutan. Oleh itu, menganalisis
kemajuan pemulihan di tapak lombong dengan spesis tumbuhan yang sesuai. Data dari peta
adalah analisis GIS untuk mengira jumlah kawasan kolam hampas, profil analisis ketinggian
muka bumi menggunakan model ketinggian digital (DEM) dan paparan perspektif ortografik
boleh membantu menggambarkan permukaan dalam kawasan tapak dengan tiga -dimensional

(3-D) pada pandangan perspektif.
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SLOPE ANALYSIS ASPECT IN MINE RECLAMATION AT RAHMAN

HYDRAULIC TIN SDN BHD (RHT) IN KLIAN INTAN, PERAK, MALAYSIAN

ABSTRACT

This project about the mine reclamation at Rahman Hydraulic Tin Sdn Bhd (RHT)
in Klian Intan, Malaysia with using the software geographic information system (GIS IDRISI
SELVA EDITION). One of the largest open pin tin mine in Malaysia. RHT is open pit mine
with 7 mining lease that covered about 700 hectares total area which included open pit about
50 hectares. On that basic, Rahman Hydraulic Tin Sdn Bhd (RHT) had entrusted to Universiti
Sains Malaysia (USM) to conduct this project. The given map can be topographic maps and
satellite maps. The topographic map is drawn in AutoCAD software. The data obtained use
for analyse the relationship of geographic map data with the environment assessment. The
surface mining reclamation is important as to return the mine into sustainability and nature
earth. The study of this project is reclaiming the mining tin mine site into nature earth forest
or grassland and restoration of land damages by afforestation or reforestation. Thus, analyse
the rehabilitation progress at the mine site with a suitable plant species. The data from maps
are analyses by GIS to calculate the total area of tailing ponds, profiling analysis of height of
terrain using digital elevation model (DEM), and the orthographic perspective display can
help visualize the surface within the area of the site with three-dimensional (3-D) perspective

view.
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CHAPTER 1

INTRODUCTION

1.1 Introduction of Tin Mine and Reclamation

Mining is the activity of excavating of mineral that profitable. Tin, copper, gold
are minerals that have been mined out in Malaysia. Klian Intan Perak one of the oldest
tin mine in Malaysia, known as Rahman Hydraulic Tin Sdn Bhd. Rahman Hydraulic Tin
Sdn Bhd located at Klian Intan, 12km from Pengkalan Hulu and 33km from Grik, Perak,
Malaysia. One of largest open pin tin mine in Malaysia. RHT is open pit mine with 7
mining lease that covered about 700 hectares total area which included open pit about 50
hectares. The valuable mineral in RHT is cassiterite (SnO2), while others mineral like
pyrite (FeS), haematite (Fe-O3) and sand are removed as gangue minerals. Furthermore,
Rahman Hydraulic Tin Sdn Bhd (RHT) one of the largest producer of tin products in

Asia.

Mine reclamation is the process of restoring land that has been mined to a nature
earth or economically usable state. Reclamation and rehabilitation can be either
afforestation or reforestation. Reclamation is a critical aspect that been neglected, it
important to turn mine site back to sustainable nature earth with green plant and beautiful
scenery. As reclamation is necessary for any mine during the development and
production. The effect of mining activity can be reduced by rehabilitation. Rehabilitation
process involves the planting the trees or plants such Acacia Mangium. Planted trees can
reduce the effect of mining activity such as soil erosion, dust, flood, slope stability, noise

and subsidence. In mine, the soil erosion and slope instability frequently occur, therefore



the rehabilitation and reclamation are most important. The environment and safety issues

of mine influence the worker and society.

The removal of overburden by trucks to waste dump also has environment concern
as the change the surface of the mine. Tin-bearing rocks have been excavated by
excavator onto truck then went to the processing plant. In the processing plant, the rocks
been liberated into smaller by crusher machines. Also, high power water jet has been used
to break, loosen, and agitate the mineral then flow down into sluice box by gravitational
force. Afterward, the tin extraction produces waste in form of tailings of sand and slime.

This known as tailing ponds or sedimentation ponds.

In the previous reclamation, that had been successfully in RHT are rehabilitation
of old tailing pond area and waste dump slope sites. Recycling and treatment of water for
the processing plant by tailing pond sedimentation. The old tailing dump has been
rehabilitation into afforestation site which process planting the trees where non-forest
land. The rehabilitation site of old tailing pond area and waste dump in RHT is Site 1 (A1,

A2,A3) and Site 2.



1.2 Problem Statement

This project reclamation of mine aim is to analyse the environment assessment of
mine with the map given using the software geographic information system (GIS IDRISI
SELVA EDITION). The given map given can be topographic maps, soil maps or satellite
maps. The most crucial important data needed is topographic maps as the main database
for developing digital topographic data. The data obtain for analyse the relationship of
geographic map data with environment assessment. The environment assessment must be
present in clear and easy to understand. To avoid problem using GIS analysis, data must
be provided with the fact and valid of the correct coordinates and digital elevation model

(DEM) data otherwise result can be unreliable.

Based on the project the problem statement relates to the landscape of the tin mine
which most of the landscape cover by large and deep open pit almost 300 — 400m depth,
extensive overburden deposits, tailing sands removal and tailing dumps sites. The mining
activity of excavated tin bearing mineral from soil surface using excavator gives
environmental impact especially related to acid mine drainage (AMD). The tailing ponds
and waste dump in mine been consideration, as water from tailing pond must should not
polluted the river nearby. The best solution is the rehabilitation of the tailing ponds and

wastes dumps back to nature earth.

The collecting data of mine site either from sampling, surveying, instruments and
photogrammetric measurement in the field require an expert to work for long periods of
time. The data collection may be expensive and consuming time. However, for areas with
difficult access can be monitored using land cover map with a short time to analyse. The
problems relate to the geological structure can be monitoring such as faults, alteration

zones, vegetation, and pollution problems that can be invisible to human eyes (Duzgun.



and Demiral, 2010). Therefore the best solution for mine monitoring problems by using
remote sensing such as GIS analysis. Besides that, the support data can easily get by
imaging such as airborne, or satellite. Both from remote sensing data and land cover map

combine which can generate an opportunity to monitoring the mine environment.

1.3 Objectives

1) To study the rehabilitation and afforestation progress at Rahman Hydraulic Tin

Sdn Bhd (RHT).

2) To evaluate the profiling analysis both vertical and horizontal in relationship

with elevation and distance in cross-section.

3) To study the slope stability that affect the safety and landslides.

4) To evaluate the orthographic perspective display of three-dimensional (3D)
surface area within the site with the rotation through north-south and view angle range

from (0-90°).



1.4 Significant of the Project

The surface mining reclamation is important as to return the mine to sustainability
and nature earth. As we know the mining activity has the greater impact both to
environment and society, therefore it necessary reclamation and rehabilitation process at

the end of mining activity.

The GIS IDRISI SELVA EDITION is a process for looking at the geographic
pattern in data and at relationships between features (MITCHELL, 2010). The GIS can
analysis map or modelling by combining many data layer that mimics the real world. The
data obtain from a map either from the topographic map, soil map, satellite imaging and
Google Earth images can be interpreting for analysis and environmental assessment. GIS
significant in environment analyses gives awareness important of reclamation and
rehabilitation in mine which has many environmental potential problems arise from the
mining activity especially the in geological structures, landslides, soil erosion, water

pollution, and slope stability.

The mining activity has more impact on the environment especially tailing pond
and waste dump. An increased in global warning and health problem there be responsible
for the engineer to prioritise environmental development. Environmental impact and
associated risks can be minimized by monitoring mine environment continuously. The
land cover map by topographic measurement and image from satellite combine and
analyse in GIS software where the geological features such as faults, alteration zones,
vegetation, and pollution can be analysed. Then represent result in either of modelling or

data analysis.



CHAPTER 2

LITERATURE REVIEW

2.1 Tin Mining Background

Malaysia is major leading producer of tin back in 60 years ago, Main Range
granite (Western Tin Belt) is major tin deposit field while East Coast granite (Eastern Tin
Belt) is minor tin field. Tinand gold in Peninsular Malaysia are geographically distributed
in belts. The Western and Eastern Belts contain tin deposits while the Central Belt contain
gold deposits (Scrivenor, 1928). This belt distribution is due to the origin of tin from the
of tin from the Permo-Triassic granite mountain ranges running roughly in a north-south
trend of the Peninsular. Back then, Klang Valley in Kuala Lumpur and Kinta Valley in
Ipoh main tin-mining areas Main Range granite underlying by limestone bedrock, while

Western Tin Belt, Pahang, Johor and Terengganu in smaller fields.

History of oldest tin mining in Malaysia known as Rahman Hydraulic Tin Sdn
Bhd. Tin mining is one of oldest and most successful industries in Peninsular Malaysia.
In the 1600 this industry was beginning to thrive in state of Kedah, Perak and Selangor.
In the previous day of tin mining in the mid19" century, Kinta Valley in Perak was one
of the most active areas of tin mining. Recovery of tin concentrates by alluvial mining
been largely and main method in Malaysia. Large quantity of water is needed for break
the rocks. Mining activity, water quality in river or water within usually affected by the
impact of mining. The pH of water can measured and determine the acidity of water
around the mine area. There are two major impacts of mining in Malaysia, first water
pollution and second disturbance of land surface. The surface mining has alteration to

natural environment, causes environmental problems such as soil erosion can lead to



clogging of stream and flooding. The large volume of suspended affected the river along

the village that consumes water daily.

As the environment concern, recent legislation of the mining give positive
feedback as the land excavated left been slowly turn to nature. As example, Kuala Lumpur
and Ipoh both ex-mining land that been reclaim to recreational parks, agricultural land
and a big new town with multi building storey. Tambun Water Park is one of the
recreational park from ex-mining land changed into water sport arena that enchanted most
people. Others example ex-mining land into recreational park are Sunway Lagoon, and
The Mines. Agriculture purposes for sandy mining land either with planted trees or fruits.
Before the tin tailings one of the problem concern but recent technology, the tailing tin

can be used as building materials.

2.2 Open Pit

Working lower grade ore bodies is cheaper method than underground mining
which increase the economical available reserves of mineral. High percentages recovery
of valuable mineral for open pit method also improve resources. Open pit however has
greatest impact to environment in aspects water pollution, air, vibration, noise, air blast

and visual intrusion.



2.3 Industrial Minerals

The most important class is industrial mineral, which valuable. Minimise transport
cost implies high grade deposit by surface working. However, the industrial mineral has

environmental impact. The use of reagent that highly chemical.

2.4 Metalliferous Minerals

Mining low grade ores meet the high price where the removal of large volumes of
overburden and rock to complete the access to the ores. Grinding and processing are
require to liberate valuable minerals from the host rock. Usually, contaminated 90% of
fine ground slurry with chemical reagents, therefore develop the environment problem of
disposal of tailing such as soil erosion. Sulphide and processing common chemical from
metalliferous minerals can release large amount of sulphur dioxide into atmosphere.
Large quantity of barren ore need to disposal result of surface mining activity. If the rock
has trace quantities of minerals, airborne and water pollution may arise. Particularly, the

environmental problems can arise from metalliferous mining.

2.5 Rehabilitation

Mining lease is important in land filled and stabilised for rehabilitation after
mining development. There been uncertain decision discontinuation of mining activity
and existing mine been over the time and years. The major problem for rehabilitation
process is mining concern in mining lease which affected time deciding and planning for

rehabilitation process to take part. There environmental conservation and rehabilitation



practices of old mine and tailing ponds into sustainable and nature earth. Firstly, most
popular is agriculture and animal husbandry. The suitable technology in soil technology
and plant the right corps successfully in tailings of sand and slimes even has lack of
nutrients. Plantation of crops can be oil palm, cocoa and coconut that successfully
practised in Johor, Perak, and Selangor. The crops itself can be either fruit, flower,
vegetables, and plant. The animal husbandry can be fish pond with multiple species fish
in ex-mining tailing pond, as the nature is preserve and beautiful scenery. On other cases,
Sabah has other intensive land rehabilitation, reforestation and conservation through
planting various grass covers and land been tried with success. The breeding of freshwater
fish in settling ponds and dam water carried out on sand tailings with fruit and cash crop

cultivation.

2.6 Afforestation

The establishment of a forest stand in land that has not carry trees recently.
Afforestation give protective cover in vulnerable and steep areas against soil erosion.
Also as soil and water conservation purpose by protection of erosion-prone areas, re-
vegetation and rehabilitation of the degraded land. The afforestation of establishment of
a forest cover is effective way increasing the organic matter production. The choice of
trees species and the selection of site is important with different vegetation type, soil, and

slope.



2.7 Reforestation

Reforestation is regeneration of forest in disturbed area which the restoration of
forest vegetation on a site after the previous tree been cleared. Furthermore, the
reforestation improves plant species diversity, more diverse biota and other organism.

The most important turn back the waste dump area back to nature earth.

2.8 The Plant Suitable For Rehabilitation

The Acacia Mangium first planted in Malaysia 1932, that be planted in Asia for
70 years which height 30-50 m tall of large tree (Wei and Xu, 2003). Also, Acacia
Mangium can adapt of wide range season dry or low humid condition. Acacia Mangium
major plant tree species in Southest Asia, which suitable for mine rehabilitation. Acacia
Mangium is plant that has medium size evergreen tree, fast growing and height reach up
to 30m. In mine basically planted the Acacia Mangium usually for rehabilitation because
dense shade and fast growing. Acacia Mangium can grow at variety of soil types, infertile
soil, and eroded site. This plant can grow at tin tailing that has poor growth and fertility
of the site. The Acacia Mangium helps soil-improving of degraded land (Upton and De

Groot, 2008).

10



Figure 2.1: Acacia Mangium (Upton and De Groot, 2008)

Sungkai (Peronema canescens) is plant that monotypic genus famously in
Malaysia and Indonesia. Furthermore, this plant has high quality timber that suitable for
furniture (Nair, 2001). This (Peronema canescens) fast growing species that suitable for

vegetation propagation that not depend on fruit or flowering seasons.

|

b1

Fupwhis

|

Figure 2.2: Sungkai (Peronema canescens) (Hatta, 1999)
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Figure 2.3: Sungkai (Peronema canescens) (Hatta, 1999)

Figure 2.4: Sungkai (Peronema canescens) (Schroth et al, 2013)

12



2.9 Digital Elevation Model (DEM)

The digital elevation model (DEM) is mainly 3D terrain surface and modelling
site plan (Daniel Tal, 2016). The generation of DEM for obtaining the terrain height and
interpret the continuous height surfaces. At regular spaced interval DEM consist of the
array of elevation for many ground position (Kennedy, 2013). DEM has two types
Triangulated Irregular Network (TIN) in vector format and a grid of square in raster

format.

2.10 Geographic Information System (GIS)

The geographic Information System (GIS) is basically the display of geographic
information. The GIS Idrisi Selva edition is a process for looking at the geographic pattern
in your data and at relationships between features (MITCHELL, 2010). GIS also known
with the maps, images, and other types of spatial data with specific location to the Earth

(Xuan Zhu, 2016).

The environment impact monitoring in mining is one of important aspect in
reclamation of mine either land or water disturbances. The monitoring of stability of
tailing dams to determine the impact posing risk to environment and to identify the
measures to decrease the impact. The pH value important in establish according to
standards for water discharge from tailing dam. Contamination metal in crops and soil,

metal content in water also flora and fauna.

Therefore the GIS play role in mine monitoring that invisible to human eye,
geological structures such as fault and alteration zones. Advantages of GIS is able
monitoring the large scale area in short time and the data obtained from GIS can be

continuous and be guidance for the future problem.

13



Table 2.1: List of impact and essential level of monitoring for different types of
methods (Duzgun and Demiral, 2010).

Types Impact Monitoring Level

Land Deforestation Years to decades
Huge holes on the Earth surface
Land use change
Removal of top soil
Removal of subsoil
Reduced agriculture area

Water Heavy metal contamination Months to years
Acid mine drainage
Chemical contamination

Air Airblast Days to months
Dust

14




2.11 Socioeconomic aspect

As we know, there much development has brought by tin industry to nation by
opening up new town, creating employment, infrastructure, economic and political strain
require social readjustment. There been crisis of tin industry when collapse in 1985 cause
psychological stress among population. There been Enforcement of the EIA under

Environmental Quality Act 1974 (Osman, 1996).

2.12 Legislation and Enforcement

Malaysia has been released environmental awareness in related to mining
legislation since 19 century firstly introduced to Perak and Selangor. In 1991, first Mining
Enactment of the Federated State (F.M.S) while 1975, the last F.M.S enactment force.
Mining Enactment F.M.S Cap is similar for others state enactment. However, recent day
only the draft of the proposed federal Mining Act will adopted by all states under
deliberation. Mining legislation of Mining Enactment F.M.S Cap.147 (States of Perak,
Selangor, Pahang, Negeri Sembilan, Melaka, Pulau Pinang and Federal Territory of Kuala

Lumpur):

e Require the leaseholder to carry out mining operation in a safe, orderly, skilful,
efficient, and work man like manner, and not to cause danger or damage to the
owners or occupiers of other lands.

e Require the leaseholder to observe all the rules and perform orders or given in
pursuance of the enactment.

e Allows for the conditions to be imposed on mining leases.
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e Require the proper management of the rivers and water used in mining operations
(inter alia, control of the effluent discharge, disposal of waste, river deviation).

e Empowers officers of the Department of Mines to enable them to function
effectively.

e Provides the imposition of penalties upon default. Before the introduction of the
Environmental Quality Act 1974, the Mining Enactment (F.M.S) Cap. 147, which
applies to the states of Perak, Selangor, Pahang, Negeri Sembilan and other
mining laws of the other nine states and the Federal Territory were the main
legislation designed to regulate mining activities relating to the exploitation of the

natural resources and environmental protection.

(Consumer's Association of Penang, 1997)

The currently Environmental Quality (Prescribed Activities) (Environmental

Impact Assessment) order 1987:

e Mining of the minerals in areas where the mining lease covers a total area in

excess of 250 hectares.

e Ore processing and sand dredging involving an area of 50 hectares or more.

(Consumer's Association of Penang, 1997)
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CHAPTER 3
METHODOLOGY
3.1 Site Investigation

This mine reclamation of Rahman Hydraulic Sdn Bhd is located at Klian Intan,
12km from Pengkalan Hulu and 33km from Grik, Perak, Malaysia. The main
objectives of this project are to study the rehabilitation and afforestation progress at
Rahman Hydraulic Tin Sdn Bhd (RHT), evaluate the profiling analysis both vertical
and horizontal in relationship with elevation and distance in cross-section, study the
slope stability that affect the safety and landslides, and evaluate the orthographic
perspective display of three-dimensional (3D) surface area within the site with the

rotation through north-south and view angle range from (0-90°).

BUKIT BULOH

Rahman Hydraulic Tin

KELIAN INTAN

oA eyet™” Sueg Uepep

Figure 3.1: Location of Rahman Hydraulic Tin Sdn Bhd (RHT)
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3.2 Topographic Map data

Topographic map is elevation information that complicate with features valleys,
steep slopes, and mountain peak with various symbol and colour. The sketch of

topographic maps showed the shape of land surface. (Owen, Pirie and Draper, 2010)

Figure 3.2: Topographic map of Rahman Hydraulic Tin Sdn Bhd (RHT)
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3.3 Google Earth Map Data

The Google Earth map data is obtained for the analysis for GIS Idrisi Selva
Edition, firstly the map from Google Earth need to be saved in format Bitmap image

(.bmp) of solution 256 colour Bitmap.

ahman Hydraulic Tir

-',i i

Figure 3.3: The Satellite Images Rahman Hydraulic Tin Sdn Bhd (RHT) from

Google Earth
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3.4 AutoCAD

In this project the use of AutoCAD is necessary as the data obtain from the survey.
AutoCAD is a software of computer-aided design (CAD). The topographic maps as main
database where the mine lease area covered at Rahman Hydraulic Tin Sdn Bhd (RHT) is
drawn in AutoCAD. Then AutoCAD data given must converted into format GIS IDRISI

SELVA EDITION for further analyses.

] Fle Edt View mset Format Tools Draw Dimension Modify Express Window Help Jﬂﬁ
T

ML00G
Lot 7430
52 e

TR0, v P

Command: Specify opposite corner: A
v

Command: ¢ )

AT, 860870000 e 10 70 oL osee oreck oucs o un ooeL et 11v 4 4 @ O

Figure 3.4: The AutoCAD drawing of tailing ponds area Rahman Hydraulic Tin

Sdn Bhd (RHT)
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3.5 GIS IDRISI SELVA EDITION (GIS)

GIS IDRISI SELVA EDITION (GIS) is a software geographic information
system that can analyse the environmental assessment of mine with the given maps of
topographic map and satellite map from Google Earth. Topographic map most important

for developing digital topographic map.

Both data from topographic maps and Google Earth maps been converted into the
GIS IDRISI SELVA EDITION (GIS) format. The given topographic maps need first in

bitmap format resolution then converted in GIS format.

Figure 3.5: The Rahman Hydraulic Tin Sdn Bhd (RHT) in GIS IDRISI SELVA

EDITION
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Next for the conversion of topographic map into GIS format.

Vector data imported from Maplnfo interchange file (MIF)
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Figure 3.6: The map in vector format
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3.6 Resample Data

Resampling is transformed images by assignment of radiometric values.
Resample registers the data in one grid system to a different grid system covering the
same area. The images involved two-step procedure of the geometric correction. First,
raw images is applied the mathematical transformation to obtain actual location of the
pixels coordinates. The approach function with actual coordinates that has been used find
the parameter of a transformation function. The actual coordinates in the images such as
roads, building corners, and tailing pond corners from the ground. (Duzgun and Demiral,

2010)

The process uses polynomial equations to establish a rubber sheet transformation,
as if one of the grids were placed on rubber and warped to make it correspond to the other.
The actual process is one in which a new grid is constructed and a set of polynomial
equations is developed to describe the spatial mapping of data from the old (input) grid
into the new (output) one. The input grid is then filled with data values by resampling the
input grid and estimating, if necessary, the output value. Resampling options include
nearest neighbour and bilinear resampling options and linear, quadratic and cubic

mapping functions.

RESAMPLE is used for a variety of operations, including:

= registering remotely sensed imagery to a grid referencing system;

= registering maps with different reference systems over small areas (larger
areas require a projection change) when one or both reference systems
are not supported by project

= undertaking minor changes in projection when one or both reference
systems are not supported by project

= make non-integer changes in the resolution of an image.
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Rahman$atellite resampled

Figure 3.7: The map has been resample for more precise coordinate

The actual coordinates also known as ground control points (GCPs). The
mathematical correction applied on X and Y coordinates. Resample requires information
for a well distributed set of ground control points (GCPSs) about their position in the input
reference system and the position they should take in the output reference system.
Resample allowed you to develop these points through the interactive placement of

correspondence points or to enter them manually.
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Figure 3.8: The point selected from both Google Earth map and topographic
map.
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