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INTRODUCTION

The research shows that the menterprises has the highest mortality rate in terms of the numt
employees in our country and the most risky sector in terms of accident rate.

Recently, work accidents and occupational diseases assessment and risk analysis studies h
momentumin order to reduce work accident rates. Along with this, intensive studies are being madt
mining sector which has the highest rate of work accident. Risk assessment for risky activities in the n
legal requirement and a priority issue foe tbusiness owner to ensure the durability of the company. As
are many examples in the world, the insurance industry is always a pioneer and supervisor in manai
in terms of occupational health safety. In this conteit) the decision of th Council of Ministers No. 2925
published on February 6, 2015 and the real and legal persons engaged in underground and overgi
mining, non-underground mining activities, Mine Employee Compulsory Personal Accident Inst
(MZZFKS) has been madeompulsory for the persoeh taking part in production or preperation f
production for any possible accidents

The risk reviews to be carried out under compulsory personal accident insurances also have
Importancein terms of minimizing occup#nal accidents. Especially after the Somand/Accident, which
occurredn our country and the lives of many workers have been lost, it is desired to be controlled. Wit
scope, it is aimed to establish teto controimechanism by sharing respdméty with insurance companie:
Investigations can only be beneficial if and only if the correct method is identified. This bulletin also
the examination of existing risks so that an accurate risk assessment can be made.

Mine and Mining

What isMine and Minin@

Mining (ore) refers to minerals bearing economic value, formed by various interng
external natural factors in some regions of earth crust according to Turkish Language Instit
does not carry any mineral ore value. A miner&@dseto have grade values for ore carcass setting
are determined by a number of economic factors, such as market conditions. It is a term
indicate the amount of tenor contained in an ore. The word "mining" is also used in the s
"mine".

Mining; It is defined as the whole of techniques and methods related to the expld
extraction and operation of underground mines. Applied science is developed to provide 1
with economical importance to the industry in a rational way. It iredugrocedures for th
exploration, design, operation and enrichment of the mine deposits.
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The Importance of Mining Sector in the World and in Turkey

The sector is one of the cornerstones of
global economy because it is the first suppliel
many industries. As well as having significa
shares in world mining reserves, the lead
players in the world mining industry are US
China, South Africa, Canada, Australia a
Russia.

Most of the 19th century mining was ma
in Europe and therefore thadi industrialization
in the world took place in Europe. In the 2(
century, most mining was done in the US
Today, China is the leading country in mini
production and consumption. Historicall
industrialization has always been parallel to
development of mining production. Mining is or
of the locomotive sectors that provide added vz
directly related to other industries.

China has become the country where the n
mines are produced and consumed in the wc
Today it is at the forefront of thedustrialization
race thanks to the approximately 1.5 trilli
dollars of direct foreign capital investments it t
succeeded in attracting to the country. In respc
to China's sudden increase in demand since 2
world mining production has failed toneet
China's demand for mining. Due to the ¢
between supply and demand, energy and n
prices in the world have tended to increi
rapidly.

Mining and mining based industrie
account for 16% of the US economr
Approximately 80% of Russia's totalports of $
318 billion come from mining. The total minir
exports of our country is about $ 3.5 billion
year. The economic contribution of our minii
and mining based industries is about $326
billion.

As a result of the geological structure
which our country is located, our country has
diversity of mines that can cover a significe
part of its raw material needs. It is one of the 1
countries with large reserves that can meet
raw materials required for the industrial sect
mainly chronum, magnesite, feldspar, cla
coal, gold and silver reserves, as well as ha
reserves at world scale in some mines sucl
boron mine, industrial raw materials and mart
The prominence of natural resources in peog
lives, is known to everyone. Tkey is the 10th
country with varied production according to
study conducted among 132 countries in
world.

Investigation of Work Accidents in the Mining Sector

Mining is one of the firstsectorsthat havenumerous risk factors anghere the risk of accidents is ve
high.

According to the latest data published in the official web site ofSti@al Security Institution (SSI), th
mining industry appears to be at the forefront of work accidents. When the number of workers workin
sector is taken into account, it is determined that the mining sector is the sector where the highest ré
accidents occurs.




Tablo 3.1 - 5510 Sayii Kanunun 4-1/a Maddesi Kapsaminda Iy KazasyMeslek Hastaligi Gegiren Sigortah
Table 3.1 - Distribution of the Number of Insured Having Work Accident/Occupational Disease by Classification of Econe

Tablo: 3. 171
Ty gbremezlik slirelerine
(g8n) gbre Iy kazass Meslek hastabgma tutulan
gecieen sigortal savilar:
Toplam
Ekonomik Faalivet Siniflamas (NACE Rev, 2)* Total occupational disease
Classification of Economie Activity (NACE Rev.2) [

sigortal sayin

Number of insured having

Erkek | Kadm | Toplam | Erkek | Kadmn | Toplam

Male | Female Total Male Female Total
b/ 3 7
01- Servise activities regarding botanical and animal production and hunting 127% b o e - y
02- Forestry and logging 190 12 202 0 0 0
03- Fishery and aquaculture 148 48 196 0 0 0
10.01 s 10.026 19 0 19
04- Extraction of coal and I|gn|t§ 168 ° 168 o o 0
05- Raw petrol and gas extraction
1,024 o 1.0M) 0 1] 1]
06- Metalore minnig 1.538 19 1,587 2 0 2
07- Othermining and quarrying 268 3 4 0 0 0
08- Service .activities supporting mining 7.686 1,318 10.971 2 0 3
09- Production of food s14 1 a2 s 5 s
10- Production of beverages : o
11- Production of tobacco 8 30 88 0 0 0
12- Production of textile 0,187 2.941 12,128 A 1 4
13 Product.ion of clothing 1195 1.304 2.490 < 1 6
14- production of leather and related products 48 o4 9 . o .

According to the researches made, the average of the mining accidents in our country:

A %34 cr}}}I uPatlamas:

%14 Yangm

% 4 Patlama

————
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However, when five or more mortal coal mines accidents occurred in the last 30 years
in our country were examined, it was determined that there is a high concentration of such

incidents caused by the explosion of thime gas.

07.03.1983 Zonguldak- Armutcu; PUBLIC Coal Mine Gas EXplOSiOIl 103
10.04.1983 Zonguldak- Kozlu PUBLIC Coal Mine Gas Explosion 10
14.07.1983 Amasya PRIVATE Coal Mine Gas Explosion S
31.01.1987| Zonguldak- Kozlu PUBLIC Coal Landslip 8
31.01.1990| Bartin- Amasra PUBLIC Coal Mine Gas Explosion 5
07.02.1990| Amasya PRIVATE Coal Mine Gas Explosion 68
03.03.1992| Zonguldak- Kozlu PUBLIC Coal Mine Gas EXplOSiOIl 263
26.03.1995| Yozgat - Sorgun PRIVATE Coal Mine Gas Explosion 37
08.08.2003| Erzurum - Askale PRIVATE Coal Mine Gas Explosion 8
22.11.2003| Karaman - Ermenek PRIVATE Coal Mine Gas EXplOSiOIl _1_9
08.09.2004| Kastamonu - Klire PRIVATE Copper Fire 19
21.04.2005| Katahya - Gediz PRIVATE Coal Mine Gas Explosion 18
02.06.2006| Balikesir- Dursunbey PRIVATE Coal Mine Gas Explosjon 17
10.12.2009| Bursa - Mustafakemalpasa PRIVATE Coal Mine Gas Explosjon 19
23.02.2010| Balikesir - Dursunbey PRIVATE Coal Mine Gas Explosjon 13
17.05.2010| Zonguldak- Karadon PUBLIC Coal Mine Gas Explosion 30
6/14 .02.2011| K.Maras Elbistan PUBLIC Coal Landslide 11
08.01.2013| Zonguldak- Kozlu PUBLIC Coal Degage 8
13.05.2014| Manisa- Soma PUBLIC Coal Fire - 301

In recent years, following the developmel
experienced in the world, the importance of r
analysis has increased danthe internationa
agreements (ILO) after the Somaind Incident
which was recently taking place have been sig
and details about risk analysis studies have
taken place in our national regulations as a resu
renewed work health and safety regjidns of our
country. Thanks to the improvement and renova
work done, the risk analysis work has becom
legal requirement in the mining sector.

The greatest responsibility for folleup and
implementation belongs to the mining operators
their employees who will see the greatest harm
comes to the risk, and it should not be considere
a chore by the business authorities to fulfill
legal obligations, and the benefits provided by
risk analysis work should be considered. In i
context, the task of creating consciousness is
expertso responsi bili

inspection activities.




The Aims of Risk Examinations

Risk Assessment in Mines

Protecting the safety of workers working in mines (Main Purpose),

AProtection of property security in mine enterprises,

A Ensuring business continuity in mini
A Protection of national assets

The risk examinations are the whole of the wi and to make correct and realistic proposals for
that should be done before the request of elimination of identified risks (country econom
operating license ofthe mining enterprise situation, physical conditions, etc.). Otherwise, t
together with the related documents and the w the risks have been identified will not make &
which should be renewed with frequent peric sense. The other step is to check whethesliaeed
throughout the operating period. Due to ' proposals have been made after a certain peric
constantly changing nature of the mines, exis' time and their effectiveness. Continuity of this cy
risks may also change constantly. It shoubd be throughout the entire operation period withe
overlooked that audit periods should be m interruption will ensure effective results a
frequent as they contain risk elements that are effective work and worker safety. It should na
similar to any other sectolt is vital to share the forgotten that every risk can be kept under con
risks examined by loss adjusters in the m by suitable measures, the safety of workers cal
accurate and clear methods with busin protected.

authorities

ng
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Mining Techniques

Expert Mine Engineer '
M. Bahadeéer

The mining method to be applied varies according to the quant
the ore, the shape and ttlistribution and depth of it in the earth's crust,
condition of underground waters. Dangers and risks also differ in diffi
mining techniques. For this reason, the need for explaining m
techniques arises. Mining techniques are examined in taia groupsas
open pit mining and underground mining. In theory, each mine ca
processed with open pit mining. However, in practioe many reasons th
application varies. In terms of job security, both businesses have s
aspects, as well as ckxb quarry / underground mining is a field that |
more danger and needs to é@eaminedmore in terms of job security. |
order to beclear, the main mining techniques are simply below.
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a) Open pit mining

It is the mining techniquef the mine which
has been found underground or outcropping
name given to the part of the geological unit,
bedrock, the shallow deposits or the varic
minerals, which can be seen on the surface witl
making any excavations)and economically
exploited by removing the covering layer method

Almost all of the beneficial mineral in th
mineral deposit can be produced. Main advantz
according to underground mining are as follows:

A The out p u-capdcit equipnpeht)
A Co st hansundergrauedr (High
capacity equipment)
Production can be

any time.
A Most of the diffic
encountered in the underground are coming t
A No ventilation pro
A Work accidentgounar e
mining.
A I't can be easily ¢

The most obvious disadvantage of an ope
pit mining enterprise is thaperations do not work
outin places or seasons where the climate is not
available.

Main open pit mining methods:
Openhollow terracemining

Openhollow terrace mining is applied when tl
mineral masses are very close to the surface
evenly distributed in all three dimensions. St
mining quarries are in the form of terrac
which are becoming deeper.

After the rock and earth coven the surface it
taken, the holes are opened and the miner.
disintegrated with the help of explosi
materials and gathered in the previously car
middle part. The mines are moved out of here

Transportation can be done with shovels «
tunnel tailers placed at the bottom.

Most of the copper mines are extracted
this method. This method also applies
molybdenum, aluminum (bauxite) and uranit
mines. The greatest benefit of this method is !
and cheap production.

Openhollow strip mining

The operhollow strip mining method i
suitable for ore deposits spread horizontally r
the surface. The fact that the field is slightly slog
makes the job easier. The mine is in the form «
flat bowl. The soil opens into a strip. From t
opposite dection, another parallel strip is open
on this strip. The mine emerging from this strip
transferred to the other strip and the proc
continues. With modern excavators, the I
opening process and the transfer of the n
become very easy. Thispg of mining is generall
practiced in coal mining. Because coal is a
metal, it is also easy to excavate.

b) Underground Mining

The application of the open method
operation is called underground mining to |
production system applied according tthe
principles of casting the ceiling to the uneconol
mineral deposits, filling the open gap or leaving
heels.

The parameters affecting the choice of
production method are listed below;

A Physical and geol
the ore bedgeometry, thickness, slope, depth etc

A Layer conditions
stones

A Mining and capita

A Workability and |

A Environmental reg

Major underground mining methods:
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Roomand-pillar method

Roomandpillar method is a form of
production used in underground mining. It is one
the methods that can be chosen to produce the
formed in a horizontal surface. It basically cons
of rooms where production happens and pillar:
balance load on the mine during theguction of
ore.

It is generally preferred in coal, iron and cop)
mines. The most important thing in the methoc
the dimensions of the pillars.

If the dropping pillars are too small, the lo
created by the ceiling cannot be balanced and
mine will collapse. However, if the pillars are t
large, the ore that is to be produced may be le
the mine and the mine may lose its economic ve
There are many variables that determine the siz
the pillars. Some of those are the type of mine
is produced, ceiling height, ceiling stone and rc
conditions.

The biggest advantage of the method is -
its application is simple and its cost is low. T
biggest disadvantage is that the ore to be prodi
IS left in mine (Ore loss is 350%).

In the caseof a pillar drop, the other pillar
are also affected by the situation and are in g
danger. In such cases, the work areas are sepe
by panels to prevent the entire mine frc
collapsing. Controlled dismantling can be appliec
prevent the dangerni the panels where tr
production is over.

Longwall mining

Lomgwall mining is a method used in undergrout
mining, generally in coal production.

In the regions where this production mett
can be applied, coal is generally2&m in length
and 256400 m in depth. Production is done
slices of 12 meters.

At the beginning of the panel where t
production is made, the gallery is called as the |
path, and the gallery at the end is called as the
path. The aim of these galleries, opened long iag
to help with production. After the clean ¢
circulates in production panels entering the Ir
gallery, the coal becomes polluted air carrying d
carbon dioxide, methane. The polluted air
collected by the fans on earth and thrown out.

Shortwall mining

The room is a hybrid system created by a
mix of pillar and long foot systems.

Sublevel caving method

The sublevel caving method is
economical and safe underground operation me
that can be applied to almost all the beds except
veins. The main characteristic of the method is
migration of the ceiling stone after ore digging.

For this reason, the features of ceiling st
and ore must be investigated both in feasibi
studies and in a systematic and detailed way dt
operation.

There are risks specific to each mining techni
and specific considerations such as the type
machinery installation required, the experience
the personnel, and the need for capacity sufficie
for the implementation of the methodology sho
be dscussed.
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Special Risks in Mines

As it is known, the mining structure is an activity that is carried oL
a very complex and constantly changing ground. These factors reveal tl
that mining is a highisk sector.

When it comes to the problenrsthe mining industry, it is frequentl
encountered with the risks leading to mass mortality such as fires
explosions, coal dust explosions, fires and the negative conseqt
resulting from these. It has been determined that especially when exgi
the large work accidents that have taken place both in our country and
mining sector in the world, we have to seriously consider these factor
there is objective prevention and protection in occupational health and ¢
the elimination of hese risks that cause mass mortality is very importal
terms of occupational health and safety.

Expert Mechanical
Engineer Ef
Risk Engineer

Basically, the issues that need to be considered in terms of risk analysis in undergnoiagdcan be
listed as follows:

A Human Factor, Organization, Documentati on,
A Mine Gases (Fl ammable, Choking and Toxic Ga
A Methane and Firedamp Explosions

A Coal dust And Powder Explosions

A Fire

A Ventilation

A Fortificatuwmpas and Mineral D

A Wwater raids

A Electrification and Mechanizati on

A Explosive Substance Use

A Material and Human Transpor:t

A Ther mal Comfort, Dust and Il nesses caused b

A good assessment of the causes of the mentioned hazasteidial for a risk analysis study which
intended to be beneficial. For this reason, the hazards observed in the mines have been examined in det



HumanFactor, Organization, Documentation, Training

In risk reviews, the human factor shot
always be considered as the highest risk factor.
this reason, the human factor needs to be elimin
as much as possible, especially for a gk
sector such as mining. This can only be poss
with only the right organizational structur
continuous supervision and continuous ¢
qualified training activities. It is important that tl
results of the real evaluation are shared with
competent public institutions or directly supervis
by the relevant ingutions so that the employet
are audited by the employers as well as emplo
are audited by the independent auditors and
deficiencies are eliminated.

Another important factor for establishing a secu
organization is timely, regular and destrip
documentation activities. It is impossible f
independent audit specialists to mention risks all
time.

Providing the audit can only be possible
the activities carried out are recorded on the ¢
and the records can be examined on demand.
this reason, some studies are required to
continuously recorded for marenterprises.

XXXXAXXXXXXXXXXXDPODXXXXXXXXXXXXXX XXX XX XD

Mine Gases

Mine air is an almost always dusty air tf
consists of a mixture of water vapor and ga:
filling underground work areas. Negative chan
in the underground air are generally seen &
decrease in the amount of oxygen and an increa
carbon dioxide and other gases. This cha
pollutes the air of the mine, causing t
accumulation of flammable, suffocating a
poisonous gases in the environment. The degre
pollution of the air oflte mine depends on:

For rescue teams who do not know how
operate in case of a possible incident and who
competing with time t@void causalitiesthe searct
for answers to mgnquestions, such as the structi
of the mine, how many people are inside, how I
they are there, and the location and condition of
machine installations will be facilitated by tl
examination of regular and open document
Especially in case of eengency, correct detectic
is done and the intervention period is obvious.
this reason, it is vital to make data records as f
and automatically as possible, and it is possibl
meet these requirements with the advent of cur
technology.

A - The amount of gas cc
A The tendency of the
oxygen,

The di mensions of tr
e

he amount of air er
degnimmn of mecha

10
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Flammable, suffocating and toxic gases inch
methane, carbon monoxide, hydrogen, car
dioxide, nitrogen, all oxides of nitrogehydrogen
sulfur, sulfur dioxide and etc.

In order to avoid suffocating and tox
gases, appropriatenvironmental measures mt
first be taken. In this case, exposure to toxic
harmful substances can be prevented. Dilutior
the air gas by ventilation, proper maintenance of
machines, proper ventilation and exhaust sys
can ensure

Methane and Firedamp Explosions

that gas corentrations are below the level
harmful effect on health.

Before entering the mines; it is necessary
measure the quality of the air using equipm
which can be easily accessed, which can be us:
the field and which can measure oxygen and t
gases, and these measurements should be c
out periodically during the work. In addition, tl
use of computeassisted and continuous acti
monitoring systems and the use of persc
protective equipment in emergencies can
effective in avoiding th adverse consequences
exposure to these gases.

Methane with chemical formula CH4 is
colorless, odorless and flammable gas. Meth
consists of thereactionof carbonization, carbor
hydrogen and oxygen with each other in the ple
that are rooted under water. The presence
methane gas in coal mines is a natural consequ
of carbonization.

Methane, a lighter gas than air, has a stifl
character, althagh it is not actually toxic, since
has a specific weight of 0.55 g / cm3, if it increa
to such an extent that the oxygen content in the
is reduced to below 12%.

Firedampis a mixture of methane and air.

According to the Regulation on Health a
Safety Conditions in Underground and Upper M
Works, places where there is a possibility
methane gas emerging in the amount that will cr
an explosive atmosphere in underground works
considered to be gassy. The methane (fireds
explosion carmoccur when there is methane in t
air with a percentage of 4 15% and when ai
igneous source is encountered; the most pow:
explosion comes when the rate of methane is 9
Exceptfor the explosion limit values, methane
flammable. At the end ohe combustion of 1 kg ¢
met hane with an i gniti
the heat output is 13300 Kcal, which is 580 Kca
1 kg powder.

11
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Methane can mix with mine air in three ways
underground mining operations.

A During the excavatic
A Me trdiease @methane release from face to
environment),

A Ilnstantaneous met han
Methane gas could be compressed in the coal «
the surrounding rocks since the formation of
coal. The methane release is usually; in short c
in narow spaces, in geologically unstable areas
the dry areas of the coal mine and during c
extraction. In addition, the release of methane
also be observed from the coal ash, coal crushe
the machine, and coal carried on the conveyot
short, during the production of coal, metha
releases from the coal or the surrounding rocks
underground work places, causing a dange!
environment.

The methane explosion occurs in suffici¢
quantities of oxygen (12% dense), explosive
CH4 (415%) aml contact with an igneous source.

The sources of ignition can be listed as follows:

Open f | ame

Excessive heating su

Sparks generated by
Expl osive wuse
Fires

To To Io o To To

Exhaust emi ssions of

When the temperate reaches to 18506 5 0
based on the width of the area during explos
compressed air wave and flame wave are effec
after explosion, flame wave can cause secon
and tertiary explosions.

As a result of firedamp explosions, the coal dust
expdode and the result of the incident could be e
worse.

For firedamp explosions, three elements must ¢
together. These elements are: methane gas, a
that causes oxygen and mixture to explode or
source. The oxygen in the air cannot be remc
from the environment because the most impor
elements in the underground mines are ventilat
The formation of an ignition source (a spark o
heat source) in underground operations,
working against all the precautions taken, car
always be mvented. The only action to prevent t
detonation then is to remove the methane gas -
the area.

Fight against firedamp explosion can be done
three stages.

A Prevention of methar
A Prevention of the a
flaming,

A Limiting the spread

In order to prevent the accumulation of methane
gas underground:

In underground mines, the air conditioning syst
must be calculated to keep the air methane cor
below 1% of the methane rate and nated 1% of
the methane gas on the return lines. When r
ventilation calculations are made, calculations n
be made to ensure that the required amount of ¢
air is dispensed to the locations within the mine.

For the prevention of methane accumulation:

A Rxtraction of methane by drainage should
preferred. It would be useful to drain the ent
working area as much as possible. Also, neces
precautions should be taken to drain the work
surface.

A The mine
air inside will come out.

shoul d

12



ekol

)l

Mechanically ventilated, absorbent and
blower fans should be used instead of
natural ventilation in firedamp mines. Also
for these burners, each fan must be backe
up and must be switched on at a disruptio

The ventilatiorplans of the mines must be
made to the finest details and to the fulles
extent of the mine.

The ventilation system designed in mines
should be simple, complicated ventilation
networks should be avoided but the requit
ventilation quantities shoulaways be
considered.

Ventilation in the work area must be done
the same direction as natural ventilation a
downhill ventilation should be avoided.

Active (clean) air must be used to ventilat
the faces.

Active (clean) air must first be sent to
workplaces at the lowest elevations and tf
distributed into the mine with the ventilatic
system.

Crosssectional bases and ceilings should
provided to allow sufficient air to pass
through to ensure the release of methane
the environment.

Secondaryentilation should only be carrie
out in preparatory work, the production
panels must be connected to the main
ventilation system.

If necessary, ventilation arrangements
should be made so that the air flow in the
mine can be easily regulated.

When the dot inclination is 5 degrees or
more, the airflow direction must be from tt
top to the bottom.

Leaks must be reduced to minimum level.

I The ventilation doors must be installed
properly, the regulators must be installed
accordance with the requiremeatsd
standards.

1 When choosing the method of operation, i
Is important to select the methods that wil
allow easy ventilation of the feet and
include upwardgack headits.

1 Ventilation and gas emissions should be
monitored with systematic measurements
To do so:

Records and systematic plans for ventilati
and gas measurements must be available and
continuously updated.

Periodic air samples should be taken and
analyzed.

The calibration of the ventilation and gas
detectors should be followed.

Authorized personnel must be available foi
gas measurement and ventilation.

Methane measurements must be repe
every 13 hours at the beginning of each shift anc
shifts at all work stations, including the machi
room. When the methane content is 1% atwibek
site, the necessary measures must be take
reduce the gas rate and the area with fired:
should be emptied when the rate starts to rise.

To avoid methane inflame:

Underground methane levels are kept ur
control, but methane emissions may occur
unexpected situations and in unavoidable case
order to prevenfiredamp explosionthe explosion
of methane that accumulates in the environn
should be avoided. Mesures to be taken to preve
the explosion of methane are listed as follows

13
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Open flame sources should not be u
underground, matches cigarettes should
strictly prohibited.

Batteryoperated lamps should be used
personal lighting.

Special gasraalyzers should be used for g
measurements.

Electrical equipment
should be flameesistant.

used undergrou

Pneumatic equipment should be wus
instead of electrical equipments in the mir
with high methane.

Electrical installations and lightin
equipment used for lighting the undergrou
mines should be chosen and selected |
way that they do not cause electric
explosion.

Explosives used must be agtists ano
firearms must be experienced and trainet
work.

The mine should be separatexdioi as many
independent ventilation sections as possit

Limitation of Spread of Explosion

As a third stage of the struggle with t

firedamp explosions, the measures to be take
limit the explosion from the square can
considered.

Though largescale explosions can
avoided with measures taken in the first t
stages, it is essential that the areangbact
of the explosion be kept small so that -
negative consequences of a poss
explosion can be kepat minimum. The
measures to be takém reduce the impact ¢
the explosion, which is the final step in t
struggle with the firedamp explosions, are
follows:

Air from any jamb in the mine should not t
sent to another jamb.

Care should be taken in ventilation plannil
of the sections ithe sections to ensure tha
the divided air inlet and outlet routes are r
shortcircuited in a possible explosion.

Dust extinguishing and spreading should |
prevented, necessary measures against ¢
explosion should be taken.

It should be a permanteand easily
accessible rescue unit, the incident shoulc
be intervened as soon as possible.
Employees working in the rescue unit
should be trained to be experienced,
knowledgeable and always ready to go

Be informed as soon as possible from an
explosion n the area and begin the
necessary procedures to ensure safety wi
the mine as soon as possible.

Danger/Risk
(Prevention %)

Methane Gas Explosion

Control Activity

Reducing the danger level (10-
90%)

Measures limiting the danger
(40%) the explosion rate with
ventilation

Methane drainage with drilling

Keeping the methane rate below

Measures avoiding risk (30%)

Measures avoiding the
spreaidng of the risk (20%)

Measures reducing the effect
of the risk (10%)

Controlling possible ignition
sources (Exproof, ATEX)
Dust and water barriers

Shelters, CO masks, self recuers

Partially 30%

Central gas monitoring
Measurement of methane and air
pace

Standardization of ATEX,
Controlling the circuit breakers
Controlling the barriers

Individual control

14
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Coal Dust and Dust Explosions

In our country, coal dust should be given
the coal dust as coal businesses are an impc
part of underground mining operations. Coal
generally suitable for crushing and crumbling. C
can cause various diseases by directly affectinc
health of the employee as well as causing dust
explosions. Because the dusts that are formet
the broken oal cannot be broken down by the lu
fluids, they accumulate here and cause dise:
The disease caused by accumulation of coal du
the lung is called anthracosis. In addition, the ¢
in the mine may cause silicosis and anthrac
among quartrortaining workers. This s
particularly noticeable in coal mines with quar
which are old and overburdened.

In general, the development of the dise
due to coal dust is slow. Workers who work in ¢
mines and do not take the necessary precaution
catch the disease slower than workers who wor
quartzcontaining ores, and the inconvenien
manifest themselves in the long run.

The most important danger that coal d
causes in mines is coal dust explosion. Coal
explosion is the explosion afust that accumulate
in underground mines as a result of ignition by
agent spreading into the air. Generally, after
methane explosion, the coal dust that is rele:
into the air explodes, creating a second
explosion. Factors such as the sizemposition,
concentration, oxygen content of the ¢
combustible gas content, ignition source, moist
content of the environment and dispers
conditions play an active role in coal dt
explosions.

The heat source required for coal d
explosion is greater than that of the firedan
explosion. Where a gas mixture is present in
reaction in firedamp, the coal is in a collapsed st
that is, unfit for explosion. Coal dust in the form
a suspension, which is present in the mine air, i<
in the concentration that will cause explosion e\
in very dusty mines. This occurs only when -
dust, which has collapsed on the ground, is rele:
into the air.

For this, a strong air impact is needed.
addition to the high energy that will cause the ¢
dust to mix up with the air, there is also a need
large heat energy within the ignition of the di
cloud, which often results in the bursting of a hi
erergy and heat explosion. Once the vola
substances in the coal come out, they burn arc
the independent dust particlesausingthis high
heat energ

At first, as a source of fire for coal du
explosions in underground enterprises,
explosion & explosive materials used in the mi
and the firedamp explosion comes to mind. Elec
sparks can also cause explosions. A small am
of pressure can cause the coal dust to mix intc
air and cause a cloud of dust due to spark or fle
The dust / & mixture coming from the as a result
this is ignited by the temperature and flame eff
of the environment and causes the coal ¢
explosions. This is the most frequent dust explo:
in mining operations.
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Sparks due to mine equipmeaelectrical
system, interruption of hard rocks or faulty safety
lamps are the main ignition sources that initiate ¢
dust explosions.

The amount of methane in the mines is a
important in that it reduces the lower limit of
explosion of coal dust ex@mns.

Fight against Coal Dust Explosions

The measures that can be taken against dus
explosions are as follows:

A Preventing the fc
with air and accumulation

A Preventing the sg
A Prevent i n drondspreatinge
to other parts of the mine

A Preventing the fc
into the air and accumulating in the mine

Measures to combat respirable dust in
mine are also of great value in terms of explos
dust. Work such as dewatering,igation, water
impregnation at various stages will also gat
explosive dusts. The ability of the dust attachec
wetting to aerate to form a dust cloud will
greatly reduced. However, it is important to do
wetting in all the mines without leavirdyy areas in
between and allowing the powder to dry up.

Although it does not seem practical, it c
be used to remove dust from the mine with meth
such as dust sweeping or shovel cleaning. The
the amount of dust in the mine, the easier it will
to implement the measures. In addition,
economic contribution to be provided should
considered.

Avoiding the dust to explode

In the mines witHiredamp all work done to
prevent the buildip of the firedamp and to preve
ignition will also be useful in preventing dus
explosions. It can also be thought of as wetting
adding protective stone dust to reduce
flammability feature. Especially, it is useful
perform these operations at a distance close tc
faces where the ignition is dortdowever, it shoulc
always be remembered that the most reliable wz
the appropriate explosive.

Avoiding dust explosions

Despite the implementation of the above t
measures, dust explosions can occur. Althoug
seems that water use can be succégsfovided
that proper technology is selected to prevent
explosion, stone dust applications are m
common in today's mining applications. The be
of these applications is to increase the conter
non-combustible material in the mine and to bri
the dust to the noeaxplosive state. Despite ¢
precautions, stone dust dams and water d
(flame dampers, stop dams) are applied to stog
explosion of dust.
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The reasons for the mine firescurring
underground can be listed as follows:

1
1
1
1
1
1
1

Open flame

Electricity

Friction

Neglected Machine Installation
Blasting

Explosions

Spontaneous ignition.

As we know most of the undergroul
mining in our country is coal mines. Spontane:
ignition, which is knownas the selheating of
substances that can easily be oxidized, such as
undergang oxidation automatically under natur
atmospheric conditions, is a matter of partict
concern with regard to fire in terms of undergrot
mining in our country.

Facbrs affecting spontaneous ignition
coal mines include carbon surface area (f
surface area increases sgeffition), calorie value
(high value reduces sdfjnition), content of ga:
which can become gas in the interior of the
mine, the amount obxygen and humidity (hig}
humidity increases spontaneous ignition), py
(high amount of pyrite increases ignition), th
amount of ash (high amount of ash incres
spontaneous ignition), temperature, and the cor
of methane in the coal.

In addition,the thickness of the mineral be
the slope, the characteristics of the collapse,
faults found in the mine, the depth of the ore
important in terms of spontaneous ignition
geological factors.
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Mining work must be done systematica
and carefully so that spontaneous ignition can
avoided. Proper and regular development shoul
planned and coal acquisition techniques shoulc
applied in order to reduce the number of incide
that may occur.

After such applications have been carr
out, the ventilation should be checked regularly .
the carbon monoxide gas to be emitted in the
stages of the burning should be constantly obser

While evaluating spontaneous ignition, t
following criteria regarding ventilation should |
consdered:

1 All active underground areas must be
ventilated at an adequate level.

1 The ventilation pressure should not be so
high as to cause air leaks from broken
jambs, faulty dams or working and leaving
areas.

1 Air leakage tests should be carried out in
high risk beds, avoiding unwanted short
circuits and uncontrolled circulation of air.

1 All transport and pedestrian roads should
ventilated and unused roads should be
separated from the dam and other mining
areas.

9 The galleries opened in the coal mines
should not beashigh and wide as to cause
the air to dissipate.

1 Ventilation doors, dams and regulators mi
be correctly positioned.

1 Air passages must be made from fire
resistant materials and airtight.
Underground mine ventilation syster

should beegularly inspected and monitored.

It is important for the personnel to |
informed correctly and to regularly train tl
selected people in order to be able to fight fire
underground mines.

Fire fighting teams consisting of select
employees in theidght against fire should b
formed, these team members should be tra
regularly and they should be able to intervene
case of a fire. At the same time, the materials
equipment to be used in the fight against fire shc
be positioned in the righplace. In addition tc
establishing fire fighting stations in order to be a
to intervene effectively and timely in fires, it will k
useful to have mobile vehicles as well. If possil
equipment should be installed to provi
pressurized water to the wle mine. The following
information must be observed to ensure that:

1 All firefighting equipment in the mines shou
be checked regularly and made sure they at
use.

1 Emergency exit plans and emergency ac
plans should be prepared in advance,
empbyees should be informed about these pl
and they should be shown to the employees
exercises to be done beforehand in case of fi

9 Brief information notes on what to do in case
fire should be prepared and should be po:
where mine employeestaee.

1 Locations requiring special safety must
inspected by trained personnel.

It should be known that the material and mc
values spent on fire protection and fi
prevention activities are always less than th
that would emerge in the fire, iahich direction
the following precautions should be taken
protect the fire and prevent fire:

1 Non-combustible materials should be us
underground as much as possible.

1 The use of wood materials should be avoide
generators, flammable material dejpgs
gasoline or diesel deposits.

1 Electrical equipment must be used correc
overloaded, improperly connected cak
incorrect grounding, insulation errors and wrc
voltage selection should be avoided, +
flammable material should be used.
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NQora exkspen

Ventilation

The main

purpose of ventilation |
underground mining is to provide sufficient air
the underground work areas and access roads &
dilute the levels of pollutants, which are difficult
control by other means, to acceptable levels
second use of ventilation is also to regulate
cooling and heating of the underground mines.

The pollutants that are controlled by dilutit
with ventilation are usually dusts and gases.
amount of air required to dilute a mine pollutant
acceptal® limits depends on the control measu
such as water dams or methane drainage sys
intended to suppress the power and dust of
pollutant source. If more than one pollutant
present while the air flow rate is determined in
underground mining eration, arrangemen
should be made according to the source of
pollutant that requires the highest dilution, taki
into account the effects of the combination of th
pollutants. Mechanized operators should also f
into account the air flow raté the exhaust gases f
be emitted by diesel vehicles are not available
regular gas monitoring system.

At the first stage in mimenterprises, nature
ventilation is considered. Natural ventilation is 1
natural flow of air from pressure differences

It might be weak, unstable, and sometin
reversible. One negative feature of natt
ventilation is that natural ventilation cannot
controlled in hazardous situations such
underground mines. Because of these reas
mechanical ventilation systes are generally use
in underground coal enterprises.

Ventilation systems are systems that v
allow airflow to reduce the amount of pollutar
emitted below acceptable levels, so that they
convey sufficient clean and cool air to the mirrc
galleies and passages in the mines. Ventila
systems should be designed to consist of main
side branches, including all underground m
operation. Measurements of how much air is nee
by all the places in the mine are found by mak
use of mathematat calculations and are collectt
from the lower branches towards the up
branches to find the required main ventilation fl
rate. Mainly, the main fan or fans are placed on
overhead of the secondary well where the air
come out from undergroundnine ventilation
systems. When the main fan enters the fresh air
principle of ventilation must be absorbent in tha
is essential to throw away the polluted, heated
oxygenpoor air in the metal. In addition, tf
warming effect caused by air ggaure is eliminatec
In addition, main mine entrances will generally i
be suitable for man, machine and equiprmr
carrying, and for the installation of the fan since
is being used to transport the mine.

Ventilation is one of the most importa
elemants in terms of occupational health and salf
of underground mining operations. Proper :
efficient planned ventilation is a prerequisite
underground mining operations in order to prev
underground mine gas and dust explosions, ar
prevent damag to the ore and to make surean
can work underground
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Fortification and Mine Collapses

The method ofortification depends on th:
strength of the underground rocks and the pres
conditions at the site of the opened gallery
work areas. The method dbrtification to be
applied varies according to the degree of strer
and groundeaturesof thefortification to be used.

It is one of the issues that must be taken
account, to be under control and to be emphasi
during the entire work, including the design phi
of fortification underground mining operations.
addition, a significant part of thenderground fata
accidents are caused by direct or other factors,
as collapses, rocks coal falls, which shows th
importance of direct fortification.

The durability of underground mines
high, it is abstutely necessary to be fortified i
order to work safely in this process and to keep
mines open.

If the rock the mining operation is openec
robust in terms of durability, it may not
necessary tdortify the gaps In such cases, roc
mechanics assessments should be done care
where necessary, the jamb should be left to incr:
the durability. The point to consider is that dura
rocks that do not require such fortifications may
scaled on rocks. Applications regarding th
prevention of falling of scales on workers
considering the scales on the ceiling and walls
needed.

It is important that the gaps in the operatic
are maintained throughout the duration of the w
because they must be safehgtained by the
conveyor systems to ensure the safety of the wc
and to ensure that the production or other activi
underground are carried out continuously.
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The underground gaps are exposed to change:
to the terrain pressure dmem.

The fortification systems to be used in t
openings must first be in control of the following:

1 The system should safely carry the poten
land load.

1 Changes should be checked in the gaps
to pressure on it,

I The system to be useat the same tim
should be simple and inexpensive in 1
economic direction.

1 In short, fortifications are one of the mc
important elements in ensuring workpla
safety in underground mines, which is be
implemented after the planning al
excavationin the course of installation i
the operations of the undergrou
enterprises. In this regard, fortifications ¢
seen as one of the important issues
underground mining operations for securit

T

Flooding

The wide variety of mining methoc
employed in underground mining establishes
fact that each of these different methods must h
suitable support systems. At the same time, |
usually dependent on the effectiveness and sec
of the facilities used in mines and safety. Unsuite
and inadequately applied fortifications lead to
falling of rock fragments from the trenches or s
walls, and the cracking of the ceiling levels. Thi
situations are constantly creating hazards in te
of job security. Production safety is ensured b
good fortification at the same time that the mige
manufactured and maintenance of the min
operation is ensured by the proper fortificati
applied in the main passageways. At the same t
the majority of the fortifications used a
temporary, with the aim of preventing unnecess
ceiling and craeking and protecting workers frol
the accident caused by ceiling falls. Suppt
applied on main passage roads and mi
connections are permanent. These roads
survive throughout the life of the mine and will
the main vessels to meet the produtid the mine,
the transport of the mill, and the need to evaci
when necessary.
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Extremely detailed geological investigatio
should be included in the time period between

exploration of mining deposits and tl
commencement of operations. However, in th
intensive researches there is an important prot
that is often neglected, underestimated
inadequate. This problem, which often occ
unexpectedly at the operating stage and on
ground, is a matter ofrgundwater.

Underground water problems in mines are
mainly seen in two ways:

9 Sudden floods,
M Leaks.

Flash floods are often seein saturatec
rocks formed in arstic areas, in magmatic roc
covered with joints and cracks, or fault lines
formed by stretching (pulling) forces. Water rai
which are extremely important in businesses,
lead to massive loss.

Leaky groundwaterare usually discharge
in the primary pores of the rocks, depending on
permeability or conductivity of the rocks.

Leaky waters can often be easily trac
during mine operation without causing ma
problems.

In the early stages of the operatiorerth is
usually not much water problem. As new mines
flooded and the enterprise spreads to larger are
parallel increase in the amount of water leaking
should be expected.

It is necessary to first analyze tHeoding
that may occur in mines and take neces:
precautions. In order to be protected friooding
in mines, first underground hydrological operati
must be done. These studies must extend -f
dimensionallyto deep from the surface, reveali
the entire complex system ofunderground It is
important to determine the hydrological activ
around the mine site with proper technique ant
take measures by predetermining tloeding in the
mine. In addition, isolation of parts that may
exposed to floodingoy various methods such
drainage, sheathing and drainage is necessar
the elimination of water pressure risk. As a resul
the isolation process, a dry environment is provi
as far as possible in the mining operation. Eve
there is a water &K, it can be ensured that it
controlled and acceptable.
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Electrification and Mechanization

Attention should be paid to electricity ai
mechanization issues in underground utilities wr
electrical and mechanical equipment is used, as
asin all enterprises.

In addition to other businesses, mc
attention should be paid to electricity in the
enterprises, especially in coal mines, wh
underground mining operations may have explo:
gas content and a flammable environment. As fe
possible, the use of certified products of produc
who have proven themselves in the internatic
market is crucial to keeping the risk under contro

The flames caused by electrical leakage or arcin
underground operations with possible explosive
can result in explosions. Combustible materials r
also cause electrical sparks / flames to ignite ti
materials. In order to prevent these problems,
electrical installations must be assessed care
and the problems must be solved as soor
paossible.

XXXXXAXXXAXXXXXXXAXXXAXXXAXXXXXXXAXXXXXXX X

Use of Explosives

Explosive  substances are  chemi
substances or compounds which undecgemical
changes by shocks of sparks, impacts, frictior
other explosive substances, and which cause
temperature, excessive amounts of gas. Since
are dangerous substances, standardization of t
criteria is highly important. Regarding the usk
explosives:

1 The storage, transport and use of explosives
igniters should only be carried out by authoriz
and competent persons in this regard.

Maintenance conditions that constitute
serious hazard for any business must be care
examined. Regular maintenance of electrical
mechanical equipment is the most effective solu
to prevent possible hazards.

In generalto avoid the risks stemming froi
electrical and mechanical equipment the followi
should be considered:

1 Use of equipment in accordance with {
Machinery Safety Directive,

1 Provision of conformity with the first grou
of equipment categories specified the
Regulation (94/9 / EC) on equipment a
protective systems used in potentia
explosive  atmospheres of electric
machinery and devices used in coal mine:

91 Periodical measurement checks
installations such as lighting, grounding,

1 Ensuring that mdwanical and electrice
equipment complies with the Health a
Safety Regulations in the Use of Wag
Equipment.

1 Explosives and capsules should be usec
accordance with the structure of the enterpris

1 Underground explosive materials should
stored at a distance that does not cause dal
to the work places, roads, and main airline.

1 The explosive warehouse are placed in ol
that they will not crack and collapse, will n
leak water, will not damagthe work on the
upper and lower floors and will not be damag
from work.
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9 No ignition sources are used near the deg
The explosive must be placed at the end of
reservoir.

9 The climatization conditions allowed |
underground storage shouldfodowed.

1 The amount of explosives that a person
carry is limited, the rule should be followed(.

kg).

1 In the warehouse, the records of explosive
the consumption of these materials should
kept.

XXXXXAXXXAXXXKXXXAXXXXAXAXXAXXXAXXXXXXXXXX XXX

Material and People Transport
The excavated ore and stones are transpc
to the surface by a complex transport sysi
consisting of horizontal or vertical material wh
the material is transported to the working mir
(underground - overground) by following the
opposite diection. In underground mine
employees are constantly transported from
ground to undeground, from underground to tt
ground.
Transport in miness done through the following:
Rail System
Locomotives and Mining Vehicles
Crane- Infinite Rope
Crane- Varagel
Monorail
Infinite Reel Rope
Belt and Chain Conveyor
Band Infinite Rope
Tire Wheeled and Pallet Carriers.
The precautions to be taken when transporting a
1 Except for special cases such as res
operations, employees are transported ¢
by vehides manufactured for hume
transport.
1 In these vehicles, the necessary speed li
are established to comply with these lirr
and these vehicles are equipped w
appropriate stopping devices in terms
health and safety.

A —a-_a-a_8_9_9_-2_-2°

1 Cordignition cannot be carried out in burning
dust containing flammable and flammable
gases and ithe mineswith danger of
explosion.

Locations Where the Use of Explosives is
Prohibited

In case of dtermination of1% or more
methane gas in the areas where the explosion
is to be carried outand in case of methar
presence inening of clogged coal, burs and silc
opening of closed fire damsalso in fixed
installations like roads, buildings, bridge:s
explosives are not used within 70 meters

1 All mobile equipment used ithe mine must
be equipped with sign lamps / sig
enabling the visibility of staff an
movement direction.

1 Hazardous parts of all carriers, especit
the head and tail drums of the conveyc
must be kept under a suitable and <
guard.

1 Transport vehies are installed, operate
and maintained in accordance with
health and safety of drivers, users and of
workers in the area.

91 Electric locomotives are not used in cc
burners or sulfur burners where the amo
of fuel that may cause explosion hretair in
the transport routes is coal dust or ha
methane content exceeding 0.3%.

1 The use of gasoline locomotives a
gasoline powered vehicles in coal and su
mine is prohibited. In diesel locomotives,
IS necessary to use appropriate Ssyst
against the danger of exhaust gases.
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Other (Thermal Comfort, Dusts and Causes of Dust, Noise, Vibration,
Ergonomics, Lighting etc.)

Thermal comfort, dust inspection, noise, vibration, ergonomics and lighting should be kept
optimum conditions irrder to prevent workers from accidents and occupational diseases in the short €
run. Optimum conditions are specified in the relevant regulations.

Evaluation of Special Risks in Open Pit Mines

Open pit mines can be described as safer than underground mines. Although
underground mining is more concerned about occupational health and safety, it is unavoidable
to experience very serious loss of life if necessary precautions are not taken in open
erterprises. The most major accident in this field in Turkey was the death of 10 workers
trapped under the ground due 9@ million m3 of material glide in an open pit mine in
Elbistan¢ © | | coal fizldin 10 February 2011
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Slope in Opeuarries

In Annex 2 of the "Regulation o
Occupational Health and Safety at Mi
Workplaces", "Work to be carried out at t
workplace is planned taking into consideration
issues related to the risk of landslide or colla
specified in the health ansafety documents. Th
slope and height of the excavation surfaces
slopes will be consistent with the structure ¢
strength of the ground and the working meth:
applied. " After this point, geological data a
mathematical calculations are importanin
engineering studies and studies to be done.

In the health and safety inspections cart
out in mining establishments operating as o
enterprises in terms of occupational health .
safety, the slope angle, step height and breadtt
at the forefronh of the issues emphasized. Ever
unsuitable slope angle and step heights are det:
in the workplace, 25th article of the Occupatio
Health and Safety Law is applied to stop work
the workplace. In order to avoid such a situat
and to create a dalthy and safe workini
environment, engineering works on openings
step heights are highly important.

Measures to be taken against the landslid
the businesses with slope failure:

Reducing the slope height, tilting the slopt
Keeping the slope jamin front,

Reduction of slope angle,

Slope drainage,

The slope should be taken based on
precautions such as rock bolts and
strengthening with steel ropes.

= =4 =4 8 9

Especially in ground mines:

Work to be carried out at the workpla
must be planned taking intwonsideration the risl
of landslide or collapse. The slope and height
excavation surfaces and slopes should be select
accordance with the structure and strength of
ground and the working methods applied. Bef
each work, necessary checks skidu¢ done agains
soil and rock falls at slopes and excavation surf:
at higher levels than at the work site &
transportation roads. Excavated level front
construction sites, close pavements that emplo
use, transport lines, mass and block sldd piece
droppings are constantly checked. In this cont
field inspections to be carried out continuously p
an important role.

Maintenance and repair conditions a
loading and unloading conditions of workit
machines working in the field shoulc lcarefully
examined and careful attention should be paic
field lighting.
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Result

Risk analysis analyzes to be carried out ine@nterprises are of vital importance in
ensuring the safety of life and property. Therefore, to carry out the risk anaitystbe right
persons and institutions and to carry out the simplification and enlargement of the risk
analysis and statistics doop to this point in the risk analysis examination lists which will be
performed under mandatory personal accident insurance of the miners who are usually used
by theloss adjusteren the current situatio will be beneficial However, it is essential that
appropriate proposaklremade in order to eliminate the identified risks and the operation of
the continuous audit mechanism.

There is a need to determine the methodology okthe controimechanism in order
to ensure that the desired benefit is achieved by minimizingubmesdosses, occupational
diseases and death and injury rates.

Developing an effective audit system (including Risk Analysis), developing risk
awareness of workers @remployers with trainings, following the world mining industry
OHS development and ttp-date technology, utilizing past experience of damage, promoting
scientific studies that will contribute to sectoral job security, is the point at which the desired
zero work accident statistics can be captured.

27



ekol

REFERENCES

(1) Prof. Dr . kafak G. ¥zkan, Yrd. Do - . Dr . T
(2)A. Reza Ergun, Yeralte Maden Kkl et mel er.
Saj | eG¢ev evhel 1 J i Uzmanl ék Tezi, 2007

(3) A. Bayraktar, Yeralté Maden Kkl etmelerind
(4) Prof . Dr . T. Onar gan, Te¢rkiye K% m¢r Me
Deneti minin Dojrudan Rol ¢, Kkl evi VYede YKRI \
Sajl ejée Ve G¢gvenliJi Konferansé Sunumu, 20114

(5) Dr. G. G¢rtunca, -AhButisehalll Mdodéalg Wadl
Health And Safety And Lessons Learned, Ul us |

Konferansé Sunumu, 2014

(6)M. Tomb u | Maden -HdkKkkik- uM¢i Maden Kkl er i Gen
Daire Bakkane, Maden Hukukunda Kk Sajl éejé Ve
(7) M. D. Rossetti, R. R. Hil |, B. Johanss
Sémul ateon Anal ys élksMakagemenMZ09%¢e ng Pr oj ect Reés
(8) T. Géeyagel er Ve ¥ . Erdem (2010), K° m
Dejerl endirmesi. Kk Sajl éje VeAjaye®Eo!l i j i Der

(9) Tmmob Maden M¢ihendi sl eri Odasrg200lMadenci |
(10) ¥. Aydan, A. Ersen Yeraltée Suyunu Dondu

(11) T. C. ¢tal ékma Ve Sosyal G¢e¢venl ik Bakan
[ | e

G¢evenl g Tedbir roi Sunumu

(12) M. Dur sen, B. Yasun, IYyeré@bdtkamMadenMet al
2012

(13) Matia Cazzaniga, Hans Mahr!| a, Steven No

Erik Pettersson, Utz Groetschel, Mining Industry Engineering Insurance Exposure, 2009

(14) Yeraltée Ve Yer ¢¢isitgk Mdal e@¢ Kexth leit kmelk &t Inare
Y°net meli k. Ankar a: ¢tal eékxkma Ve Sosyal G¢gvenl
(15) Maden Ve Tak Ocakl arée Kkletmelerinde Ve
Sajl eje Ve Kk G¢gvenlijJi ¥nlemlerine KIlIikkin
Bakanl é] é

28



ekol

NQora exkspen

(16) http://www.tki.gov.tr/

(17) http://www.sgk.gov.tr/wps/portal/tr/kurumsal/istatistikler

(18) http://www.migem.qgov.tr/istatistikler/istatistik.html

(19) http://www.tuik.gov.tr/

(20) http://www.csgb.gov.tr/

(21)http://www.sbm.org.tr/tr/Haberler/Sayfalar/maédealisanlarinazorunluferdi-kaza
sigortasi.aspx

*** This bulletin was prepared based on the information from various resources about the issue and includes our own views

based on our experience in the domain of claims and risk.
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