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PREFACE

LYGSNylragaAz2zytrt {@YLlaAidzy 2y hOOdzLd GA 2
organized by Adana branch of the Chamber of Mirkingineers of Turkey
together with Cukurova Universitpining Engineering Department, is held
between October 084, 2019 in Adana. The symposium take plactedtlithat
Ozsan Halls, Cukurova University.

The Symposium on Occupational Health and Safety in Mining, which we had
organizedat the national level everytwo yearsfrom 2007 to 2015, has been
organized internationally sinc2017.

Mining sector where labor is intensitedesplace at the top of very dangmus
workplace and the high likelihood of occupational diseases and accidents.
Therefore healthandsafetystudieshavea greatsignificanceo eliminaterisksby
controlling hazards at source orreduce therisks to the acceptablevels.

During the Symposium; issues related to the occupational healtsadety,
provided solutions, scientific and technical aspectsof sustainability of the
occupdional safety will be overviewed. Furthermore, beyond the discussion of
scientific andechnicalissuesthe main objectiveof the symposiumis to create
newopportunities on business developmefistween delegates who come from
different sectors.

51 papers, which have been selected by thendific committee, will be
presented in the symposium and also these are published in the proceeding book
of the symposium. Furthermore, 6 authors, who acenfforeign countries, are
an expert in occupational health and safety, will participate in the symposium as
an invited speaker.

Wewould like to thank to people, institution, and firms who have supported
and helped us to reach the aim of the symposiumtargkople who took paiin
the committees of Executivend Scientific, and to people participating in the
symposium as a chair aadthors.

We hope that the symposium will be benefidiar the Science World and
Mining sector.

Executive Committee &ymposium
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ABSTRACT

Properriskmanagemenismandatoryto eliminateriskfactorsfor the healthof the
employeesndthe safetyof the systemwith providinga safeworkingenvironmentand
keepingherisk,whichcannotbeeliminatedatthe lowestpossibldevel.Afterthe risk
assessmenthe preventionmethodscanbe sortedin orderofimportanceeliminating
the risk, replacingthe risk with the lessrisky ones, on-site collective protection
prevertions,andusingpersonalprotectionandequipment.Theoreticallythe costsof
occupdional safety preventionsmust be implemented by the employer without
considerin@s acostparameterHowevermostofthetime,the preventionsareignored
by the employer or the contractorbecauseof the high cost. Maintainingrisksat an
acceptablelevelis akey priority of risk management.This paper presentsa cost
optimizationapproachto ensureanacceptabldevelof risks.A casestudywascarried
outinanopen-pit mining application.

Keywords: Occupational health and safety, risk evaluation, gpiérmining, cost
optimizatian
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ABSTRACT

In this paper, it was observedthat a number of working accidentsdo not
decreasein desiredlevelsalthoughmanycorrectionsandlegislationchangewere
done andmakingefforts on this subjectin workplacescomparedto past.It isan
original evaluation thatoversthe predictions including the root of thesauses,
studies required to conduct, and necesgauiicy.

Keywords:Working accidents, prevention, legislation
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ABSTRACT

Tobe able torecordprogress in Occupational Health and Safety is related to
minimizingthe number of occupationalaccidents In this context, in order to
evduate the developments in our country especialtysectoral basis, the data
belongingto the years 20082016 were brought together and evaluatedin
different criteria. This study of occupational accidents statiidbe pastyear,
the nunber offatal cases of incapacifipr work and family timeTurkeyand the
Ministry of Labor and Social Services, Economic Policy Research Foundation of
Turkey(TEPAV)were obtained. Professiongroupswere dividedinto 12 groups.
Occumtional accident weight ratios and occupational accident frequextesof
the sectors were determined and compared. The occupationalpgrowere
clustered accating to the frequency and frequency of occupational accidents
each year and the sectors mepositioned according to the frequency and
frequency ratios in-Blimensional space.

Keywords:Occupational health anshfety,work accident, incidencete, weight
rate
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ABSTRACT

The mining sector hasany potential hazards and accidents. The application
of mining methods imposes great responsibilities on enterprises and employees
on the fight against hazards and risks. The main purpose of occupational health
andsafetyisto minimizethe possibilityof an occupationabccidentduringmining
activities or due to jobs, to prevent health problems that may occur due to the
working environment, and takemeasures in jobs that may create occupational
diseases. Witlii 2 R Ire@e®&d and developing technologgd mechanization,
mining enterprises face many new risks. The actakenand the laws ended
by eachcountry in these occupationalsafety measuresare different and they
change and renew themselves. For example, the Repullirkafyhas changed
Occupational Health and Safety Act No. 6331 on the new conditions arising
direction. The Occupational Health and Safety legislation continues to be updated
in line with the EuropeanHealth and Safety at Work Agency.Especiallyin
industrially developedountries, it will be better to compare with the countries
outside our country in order to emerge and highlight the weak and strong points
in terms of occupationasafety. Australiais an exampleof a country that is
successfuhot only in Englisispeakingcountries but also in occupatial health
and safety worldvde. In thisstudy,the occupational health and safety regulations
of the two counties are comparedin detail. In fact, despitethe Australiaand
¢ dzNJo&apatibnal health and safdgislation contains many similar features,
certain sections of thkegislationin Australiahasbeen preparedmore carefully.
Australianshave followed a certain policy and form in preparing their own
occupational health and safefgws.Australianlaw also refersto issueghat are
lessconsiderecbr avoided inTurkishf | ¢ ® MeaNdcch@atdaal health and
safety law is inadequate in some respects, although it includes many new features
and concepts. Compared to Australia, &ndzNJ o&cap@tibnal health and safety
statistics and legislation dlrke)it does not appear to have to go through some
stages to achievénternational standards, but it is much easfer business
Australians.

Keywords:Occupational safety, models, methodstKey, Australia
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ABSTRACT

Despite the serious efforts to implement apational health and safety
measures in many countries around the world, leading to a tendency to decrease
in thefrequencyof fatalaccidentsn recentyears miningcontinuesto be one of
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the most dangerous sectors. Although it is possible to mention many

managementand organization mistakes among the causes aumetional
accidents in the mingsectorbeingclassifiedsaverydangerouglassdangerous
workerbehaviors are also among the causes of the accidents. Although it is known
that many personal characteristics are effective on dangerous employee
behaviors that cause occupatioaicidentsthe levelof educationwhichis one

of the personalcharacteristics of the employee is also an importdactor.
Significant improvement in the education level of the society have occurred in
Turkeyin thelast twenty yars,andthisimprovementhasaffectedthe education

level of the workforce. This study was conducted to determine whether the
improvement of the mining sewr workforceeducationlevelin Turkeyinfluences

the changen fataloccupational accidentsorthis purpose amongthe laborforce
betweenthe yearsof 1997 and 2017, the laboforce ratesof illiterate, under
secondary school graduate, seaamy school graduate and tertiary school
graduate labor force were examinedand their relationships betweeratal
accidents in mining sector were investigated. As a resulthe research
conducted using Spearmddrown Sequence differences correlation analysis
method, it is determined that the decrease in illiterate and ursteondary
school graduate labdiorce and the increase in secondary and tertiary school
graduate laor forcewithin the total laborforce,have an effect on the reduction

of fatalaccident frequency ifurkishminingsector.

Keywords:Labor force education level, mining accidents, mortality accident rate,
spearmarbrown rank correlation
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ABSTRACT

Publishedon 20/06/2012, 6331 numbered Law work Healthy and Safety
Reguation for work Healthy and Safety of mining Operations hasome
compulsory orl9/09/2013. Relatedregulationin Part5/2a, mining enterprises
shouldbe prepared and updated health ve safety document which determined in
law related articles 4, 10, 14 and 16. In gtigly,occupational health and safety
studies @ explained by examining what health and safety document standards
should be in miningnterprises.

Keywords:Mine enterprises, health and safety document, work health and safety
law
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STRATEGIC STRENGTHS AND OPPORTUNITIES OF THE HARD COAL MINING
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1Central Mining Institute, Katowidepland
(*Corresponding authoakoteras@gig.eu)

ABSTRACT

Underground mining is a specific industry from the point of view of safety
problems. Geological conditions, the occurreméenatural hazards and the
specific working conditions and characteristics of the industry are the cause of
many accidents and eventsvhich, in consequence, may also leadfdtal
disasters. Agdentsin undergroundcoal mining may include, among others,
accumulatiorand explosion of methane and coal dust, gas and rock outbursts and
also technical failures related to transpomectrical power and mining
machinery. Causes of accidents in coal mining are different in different countries,
which results, inter aliafrom mining and geologicalconditions, conducted
preventiveoperationsand the level of safety culture. One potentigbroach to
protectingworkerswhile maintaining productivity is through improving the safety
culture at coal mines. In order to achieve this culture, operators, employees, the
inspectorate, etc. must share a fundamental commitment to safetyakie.

Keywords: Underground coal mining, occupational health and safety, safety
culture, mining accidents

INTRODUCTION

According to statistics of the International Labouyadization annually more
than 278 million people die as a result afooipational accidents evork-related
diseasesAdditionallythere are some 374 million ndatal work-relatedinjuries
and illnesses eaagfear,many of these resulting in extended absences from work
(ILO,2019; 1 NY Nf Mthay, 8017; Takalaet al., 2014). Among many risky
industies,coalminingstandsout. Mining accidentscauseannuallythousandof
victims aroundhe world,concerningn particularundergroundnining wherethe
riski 2 S Y Llifeardiesithissignificanthyhigherthanin opencastines.The
specificity of coal mining, iparticular,the occurrence of natural hazards, has a
huge impact on the level of accidents. Miners are exposed to all kinds of hazards
from nature, from mining equipment and machinery,from various chemica
substances suclas dust, radon and others, while also dealing with poor
ventilation,inadequate space and overexertion. Over the pasitury,coal miner
safety and health have seen tremendous improvements, as reflected in the
current statistics of théatality and injury decreasingates.Many of the hazards
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that plagued miners in the past, such as rockburst, methane and coak dus

explosions, ground fall adeints and health issues have been significantly
reduced. In spite of this, thatesof death,injuryanddiseaseamongthe g 2 NI RQa
mineworkers remain high, and coal mining remains the most hazardous,
dangerous and risky occupation (Koteras et al., 2018).

STATE OF THE WORKPLACE SAFETY IN POLISH HARD COAL UNDERGROUN
MINING

Accordingto PolishState Mining Authority (WUG)statistics,there were 43
underground mining plants in Poland at the end of 2018, employing over 91,000
miners.Most of them were undergroundhard coal minesin operationand in
liquidation, i.e. 36 plants, 3 copper ore minesl dhe others were zink and lead
ore mine, salt mine, gypsum and anhydrite mine and one plant extracting curative
brine. Only in hard coal and cooper mining, over 89,000 miners were employed,
which gives almost 98% of the total employment in undergroumihmiTaking
also into account safety statistics, they indicate that they are industries with high
accidentrates. The figures presented belo{@ablel and 2) clearly reflect the
importance of safety issues, particularly in hard coal mining sector in Poland. The
number offatal accidents in hard coal mining continued the downward trend of
recentyearsregisteringadrop of 12 fatalitiesfrom 22 casesn the years2012,to
10 casesni 2016 and 201 Jnfortunately,in 2018 their number increased to 15.

In 2018, 1680 accidents occurred in hard coal mining3@id of which 15 were
fatalin case of hard coal mining and one in case of copper nfifafdel). With
decreasing production @nemployment in hard coal mining, and the recorded
increase irfatal accidents, fatalitiesateshave increased compared togyious
years, from 0,16 in 2017 tod% in case of fatalitieste per 1M.t of coal output
and from 0,1 to @ in case of fatalitis per 1 000 employeé$able?).

Table 1. Accidents in Polish mines 22068 (WUG, 2019)

NUMBER OF ACCIDENTS
fatal serious total
2016 2017 2018 2016 2017 2018 2016 2017 2018
Hard coal mines 10 10 15 5 9 11 1566 1653 1680

Lignite mines 0 0 0 0 0 0 25 30 30
Copper ore mines 17 2 1 2 2 2 404 317 327

Other 0 3 5 2 3 2 79 78 80
TOTAL 27 15 21 9 14 15 2074 2078 2117
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Table 2. Number of fatal accidents, hard coal output and fatalities rates in

Polish hard coal mining in 2GED18(WUG, 2019)

Number Output, Fatalities rate per Fatalities per 1 000

vear of fatalities M.t 1M.t of coal output employees
2012 22 792 0,27 0,19
2013 14 76,5 0,19 0,15
2014 16 725 0,28 0,10
2015 12 72,2 0,17 0,15
2016 10 704 0,14 0,11
2017 10 65,5 0,16 0,10
2018 15 63,4 0,24 0,14

Despitethe largeefforts andimprovementghat havebeenalreadymade,the
mining sector remains one of the most dangerous and acec@erging sectors of
the economy.The reasons can be seen in the specifics of mining, buirt
Undoubtedly a major impact on safety is that Polish hard coal mining conditions
are daracterized by complex miniggeologicalconditions, and thus by the
occurrence of virtually all known natural hazardsin underground mining.
Constantly increasing concentration of extraction, following the steadily growing
depth of miningoperations,has a particularly unfavourableinfluence on the
increaseof natural hazards. Natural hazards, most oftemuse catastrophic
O2yaSljdsSyoSad LGQ& YIlIAyfe I ozdihesel KS
hazards more often caefatal accidents, where many people die in one event.
However,analysing the causedf all of accidents,those related to technical
hazardsor humanwork itself comes to thdore. Natural hazards cause slightly
more than 20% of all accidents egelarwhile the others are caused by technical,
human facto and organizatinal hazards (GIG, 2019). Analysing the causes of
occupational accidents ihard coaminingsectorshouldbe dividedinto those
causedby technicalhazardsor by the human factor and those caused by the
occurrence of natural hazardécording to COl&Gstatistics, which include
accident analysis among mine employees, huffiagator, which may include
performingtasksn adangerousnannernegaton or insufficient knowledge of the
provisions, instructions and work regulations, lack of control in the use of personal
protective equipment and ignorance of the management in galath employees
inadequately performing their tasks, was the reafamthe greatest number
accidents in 2018 (Figui¢.

1 DATACENTERQIG S.A. (currently COIG SoAg of the oldest IT companiesFoland a sole
shareholder company of the Treasuiy.one of the precursors of comprehensive IT solutions for
local government and administration. Currently, the company employs over 500 empidyees.
copany is a partner of many significant IT companies in global markets.
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Figure 1Distribution of accidents (in total) and fatalities by causing factors in
Polish hard coal mining in 2018.

Analysis of accidents caused by natural hazards

AsmentionedabovePolishhardcoalminingis characterizedby difficult mining
andgeologicatonditionsandthe occurrenceof almostall naturalhazardknown
in the miningindustry. The principal natural mining hazards in Polish hard coal
mines ancconstitute:

- Methanehazard

- Gasazard

- Firehazard

- Seismic hazard and being its effect rockbuagtard
- Dusthazard

- Temperaturgclimatic)hazard

- Other hazards related toater,radiation.

Amongall naturalhazardsyithin the last10 years fire, methaneandrockfalls
caused the highest number of incidents. The number of dangerous incidents and
accidents related to natural hazards in hard coal mines in-2008 has been
presented in the table belo@rable3). These data indicate the highest mortality
resulting from methane ignition and explosig#1 fatalities in last 10 yeamsick
burstc13 fatalities and fires8 fatal accidents. The last accident associated with
the coaldustexplosiorhazardoccurredin 2008andasaresult,2 peopledied.The
adverse effecon the increase of natural hazards has, among others, mentioned
earlier the constantly growing concentration of mining activities and increasing
the depth of exploitation. Thaveragedepth of exploitation in 2018 was at the
level788m whilethe maximumexploitationdepthwasabout1288m (G1G2018).

It should be noted that mining operations at these depths results in an increase in
the temperature of the surroundings and the walls, and thus causes a climatic
hazard.
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Table 3. Number afangerous incidents and accidentsted to natural haards in

hard coal mines in 2062018

Dangerous Number of incidents (accidents)
incidents
Number of injured (fatal /serious /minor)

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Fires 11 7 8 7 6 Shid 7 8 110 13

0/0/0 0/0/0  3/9/2 0/0/0 0/0/6 5/15/10 0/0/0 0/0/0 0/0/0 0/0/0

3 1 1 2 1 1 2 6 3 4
Rock falls
1/0/1 0/0/0 0/0/0 1/0/0 0/0/0 0/0/0 0/0/0 1/0/0 0/0/1 1/0/0
1 2 4 1 1 1 2 1 3 2
Rockburst
0/3/3 2/1/12 1/0/6 1/0/2  0/0/5 0/0/0 2/0/0 1/0/3 0/0/5 6/1/7
Methane 3 1 3* 0 7 4% 3 5 3 2
explosions
and ignitions 20/25/13 0/0/2 0/0/0 0/0/0 0/0/6 0/0/0 0/0/4 1/0/0 0/0/0 0/0/0
Coal dust 0 0 0 0 0 0 0 0 0 0
explosions ) ) ) ) ) ) ) ) c 0/0/0
Outbursts 0 0 0 1 0 0 0 0 0 0
of gasesand
rocks - - - 0/0/0 - - - - q 0/0/0
Number of
dangerous 17 11 16 11 15 11 14 20 20 21
incidents
N:Eﬁfg’f 21/28/17 2/1/14 4/9/8 2/0/2 0/0/17 5/15/10 2/0/4 3/0/3 0/0/6  7/1/7

Explanations’ accidentdncludedin the firescategory** Methaneexplosiongndignitionsin KWK
GYNHzZLIA Z&a1Aé nponpb8amibé YWdOKadabasdoS c dmndun
Ay Of dzZRSR AZemdWittYd niH dLiPOAN)C

Analysisof accidents caused by nenatural hazards

Analysinghe accidentate causedythe activationof technicahazardsatotal
of 4601accidentswere registeredin the last10 years,50 of them are fatal. The
cause®f accidentsn total weremostoften associatedvith improperhandlingof
meansof transportor transportedobjects37,7%andobjectsmovementdfalling,
rolling, overturning¥84% (GIG, 2019). The same factors caused the majority of
fatalaccidents as 30 (60%) of them were assiated withthe improper hanting
of means of transport or transported objects as collisions or pressing raeans
transport 13 fatalities (26%), contact with moving parts of machinery and
transport equipment 9 (180%), and by striking or to be attached with a
trangported object 8 (1&%) (GIG, 2019). Inappropriate behaviour in the use of
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transportmeans and equipment was also the cause of the majority of serious
accidents in the analysed period, i12 accidents which gives a 38,7% of total

serious acdents.

SHARING OF A WORK SAFETY CULTURE IN MINING IN THE ASPECT OF
ACCIDENTS

Accordingto the OccupationalSafety and Health Administration (OSHA),
devdoping a strong safety culture hasthe singlegreatestimpact on accident
reduction of any workplace practicehereforedeveloping a safety culture should
be a top priorityfor the managers and supervisors at your organization. The need
of sydemic approach to work safety culture has been definedU@in the
Convention 187 of which one of the purposes is anatipreventative safety and
health culture whichrefersto a culture in which the right to safeand healthy
working environmenisrespectedat alllevels wheregovernmentemployersand
workersactively participate in securingsafeand healthy workig environment
through asystemof defined rights, responsibilities and duties, and where the
principle of prevention is accorded the highest priority (Art. 1(d) of Convention
No. 187)YILO2006). The very concept of safety culture appeaartier,appears
to have been first used after the Chernobyl disaster in 198®{&WA2011).

Table 4. Accidents related to the activation of technical hazards in the years
20092018 in % of total number

Causes of % of the total number of accidents
accident 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Explosives 00 00 02 02 02 00 0,0 00 00 0,3

Explosion of
pressurized
equipment or
installaions

0,0 04 00 02 00 10 06 09 0,6

Fall rolling
over of the
roof supports
elements

81 82 103 95 102 105 100 102 103 79

Falling,
rolling, sliding 377 342 350 375 376 398 455 474 396 409
of other
objects
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Table 4. Accidents related to the activatadriechnical hazards in the years
20092018 in % of total numbédcontinues)

Hitting by
transported
object
Collision,
pressing by 66 51 60 61 43 62 53 50 60 50
means of

transport

32,4 353 340 314 283 29,1 236 248 24,2 278

Contact with

movingparts of

machinesand 2,5 26 19 24 16 23 21 14 43 2,9
transport

devices

Contact with

mining and 09 14 18 16 10 16 09 03 14 15
loading
machines
Contact with
other
machines

90 106 86 77 138 85 10,0 7,7 10,0 10,2

Operation of

electric 00 02 02 10 07 02 05 00 11 03
currentupto

1kV

Operation of

electric current

with voltage

above 1kV

Contact with
corrosive,
scalding, 0,9 10 04 12 16 09 00 14 1,1 1,8
radioactive
substances

Contact
with high
temper.
elements

16 10 06 14 05 07 12 11 09 09
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In Polandthe issueof safetycultureremainedoutsidethe circleof interestsof

researchers and practitioners of organization of safgsgemsuntil 1996, when
thefirstworkin thisfield wascarriedout atthe CentraMiningInstitute-Studenski

R. (1996) presented the concept of safety cultirethe aspect of accident
analsis. Safety culture in the mining industry was widely analysed by Martyka J.
who has developed a set of todisr research on employee safety culture
(Martyka, 1997, 2013a, 2@b, Martyka and Lebecki, 201 The need to develop
and inplementthe principlesof safetyculture emergedfrom the fact that the
initiatives connected with building the OS}dtemsand broadly defined technical
safety were not always effective. The raskars claim that the level of safety
depends not only on the technical and organizational conditions but also on
humanfactor. It isessentiato changethe attitudesandbehaviourof the workers
andto modify the cultural determinants in the context@®H.

Safetycultureis part of the overallculture of an organisationShaping safety
culture cantake place at all levels of the mini®yy G S Nhdh\iies Efteétive
shapingawork safetyculturein anenterpriserequiredamulti-facetedeffort, such
as (Milczarek2002):

I management commitmenmanifested in tlke formulation of the
occupatimalhealthandsafetypolicyinthe workplacesupportedbyspecific
actionsadequate to the assumptionsexpressingpersonalinterest and
concernfor the safety of employees.compliancewith labour law and
treating safety matters with the same attention as achieving economic
effects of thecompany,proper and appropriate positioningf an OHS
representativan the organizationastructureof the enterprise,

1 open and honest communicatidretween all levels of the organizational
structure of the workplace, it concerns in partaufull and systematic
information about the situation in theompanychanges and goals of the
companybut alscadmittingto makingwrongdecisiongndinformingabout
howthe employee is assessed,

1 employee participatioremployee involvement in the development of
internal security standards and documents, participation in initiatives and
decisiongaken,the introductionof a systemof employeeconsultationn
safetyandother matters,

9 OSH educationot just about obligatory training in this field, but practical
checking okafework skills at workplaces and full information on hazards
during work,

i accidenandnearmissanalysisrecordingallevents(collisionsaccidentand
potentially accident eventsnear miss) that may be the cause of an
accident at work, by systematically analysing and taking appropriate
preventive actions,
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1 motivating and strengthening sateehavioursusing the provisions of art.

105 of the LaborCode,i.e. rewardingfor pro-safebehaviourand awarding
employees who are engaged in improving workiagditions,

9 cooperation between employeeseating an atmosphere conducive to
understanding andrust of top management with and between colleagues,
as well as between individual levels of the organizational structure (e.qg.
between middle management, technical servete,).

Activitiesthat contribute to shapinga safety culture alsoincludea senseof
belonging, the possibility of professional development, stress management and
the promotion ofsafe behaviour. Thereforaggativefrom the point of view of
secuity istoo highemployeeturnover,whichpreventsshapingdentificationwith
the conpanyand full involvementin its development.The sameproblem also
applies to subcontractors acting on behalf of ¢énéerprise.

Building and maintaining a culture of prevention on occupational safety and
health (OSH)requires makinguse of all availablemeansto increasegeneral
awaeness, knowledge of hazards and risks, and understanding of their prevention
and control. Depth analysis of accideates and acident causes is helpful in
developing strategiefor building a safety culture h€ aralysis of cases should be
a permanent element (condition) of safety peation. Every accident and near
miss should be reported because its analysis is the foadigther actionsto
determine the methodfor eliminating hazards or other preventive measu The
analysis of the causes of accidents indicates not only technical hazards that need
to beeliminatedor isolatedout alschumanbehaviouthatledto the events. A very
important element is to draw conclusions and actively work to promote safdty
shapepro-safebehavioummongemployeedessoniearned.Thedevdopmentofa
programfor shapingpro-safebehaviourin miningenterprisesaimed at reducing
accidentratesby increasing the level of individual safety culture of employees and
promoting safe behaviour should be therefore one of the basic elements in
building a safetgulture.

THE STATE OF SAFETY CULTURE IN HARD COAL MINING

Methods and approachefor measurementof safety culture has been
describedby many authors basedon results specificinvestigationsd Y NI SYA S Z 3
2006,Von Thaden et al., 2006, Wiegmann et al., £20Bidgeon 1997, Reason,
1997;La Porte , 1996; Cheyne et al., 1998). Hopkins (2006) suggested the use of
data gathered from major accident inquiries as ohthe approaches aside from
the surveymethodto establishan organisationsafetyculture (Hopkins 2006).
Interviewsof personswho were either directly involvedor withessto accidents
providea wealth of information for the researcher to analyse gath insights
into the organisational culture. The downfall of this method is that it does not
provide a complete picture of the culture of the organisation (Van den Berg and
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Wilderom, 2004).

The investigation performed by authawgs based on a questioaine-based
survey and was carried out in 3 selected coal mines. In all of underground coal
mines, safety appeared to be most important for over 10% of supervisors and
workers, while for at least 85% of supervisansl 88% of workers, was less
important than wages, work organization, job security omlam relations. The
authors have pointed out that safety seemed to be a priority only in the policy on
safety. Its worth to point out that according toaMyka and Lebecki (2014)
analses, among 52 of the 52 kmhours included in the questionnaire the
following risky behaviours reported as observed partigulaften and by the
highest pecentage of supervisors (over 20%):

Moving along haulageaysinconsistently withregulations

Lack of discipline during dest@and ascent cémployees
Staying and moving on haulagaysduring transporoperations
Wrongstorage of materials in miraperations

Manual rolling of heavy devices amdterials

Use of wrongools

Travellingon aconveyomot adapted to carryingeople
Crossing aonveyomwere notallowed

Performance of service activities on actiesices

Workingat large heights without safetevices

A —Aa-—a-_a_-a8_8_5_98_°a_-2°

Thedescribedaboveinvestigatiortook placein 2011.Returningo the analysis
of the causes of accidents in recent years described in the first part of the article,
it is easy to see that the most common and serious consequences concern the
misuse of means of transpddr people, materials and wrong behaviours during
trangport operations as well as falling, rolling, sliding of other objects resulting
from wrong materials storage or manual rolling of heavy devices and materials.
Researcheflectsthe currentstateandseemghat the problemisstill valid. There
are many reasorisr this. One of them is definitely the fact that Polish mining has
beenrestructuredfor years.As a result, the number of employeesis reduced,
which often happensaturally,i.e. people of retirement age leave, who are very
knowledgeable and experienced. The problem related to the lack of an adequate
number of employees, including people with apgpiate qualifications, was
confirmed by Kapusta (2017) in another study on impact of mining executives on
improving occupational safegnd health. The survey was conducted among 73
manualworkersand 27 white-collarworkers.Thereis a convictionamongmanual
workersthat the actions of supervisors contribute to the improvement of OSH
conditions. Almost 77% of respondents considered detivities to bemedium
and good. At the sametime, they state that the mainthreat is the shortageof
employeesin shifts while performingthe assignedwork. Manual workersalso
appreciate the commitment of superiors and management in the field of work
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safety.The supervisors themselves are aware of their own responsibilitiye

health andlife of employees As much as 85%selfassessedheir activitiesas
averageand good at creating safety conditions at workplaces. Nevertheless,
among the most fregently mentioned difficulties in employee management
were:

9 Toofew qualified employeefor the assignedasks,

1 Little experience of young people and the routine of cddeployees,

9 Resistance in carrying out commands causeduyne,

1 Lack of hearing among employees, which is often associatedxugsive
crew rotation, where supervisors and employees are just getting to know
eachother,where supervisors do not have a permanent crew or permanent
shift assigned tthem,

1 Employees negtt hazards at workplaces and do not accurately carry out
safetyinstructions.

This indicates the complexity of the problem, the need to take appropriate
actions based on all the indicated factors, as we go beyond the issues of work
organization, securitgystems, the availability of group or personal protection
equipment.

CONCLUSION

A major challenge facing the mining industry has been the prevalembeeof
accidents resulting in injuries, diseases and Idspraperty and lives. What
diginguishesunderground mining from other industriesis the occurrenceof
threats typicafor this industry,i.e. natural hazards, wise activation often ends
in disasters. Additional issues are working conditions, dustiness, temperature,
limited workspace and others. The structure of employment, in which men
predominate significantly, is also importafbr shaping the culture of
occupationalsafety. Attention is drawn to the fact that despiteactionstakento
eliminateor reducerisks, thenumberof accidenthasremainedat a similarlevel
for years.Literatureshows thatin attemptsto improveworkplacesafety,most
organizationfiavefocusedon technicalssuesTheseaccidentsaremainlycaused
by humanfactors. Thismeans thatwe go beyondthe standardunderstandingpf
work safetyastechnicalapproachesandproceduresandenterto issueselatedto
humanand organizationafactors.Shaping strongsafetycultureis not anevent
but a continuousprocessthat involves alktakeholderswithin and outside the
mining, including external inspirs, i K I wihytavould be reasonablalevelop
the appropriate safety progranmmes, policies and practicescoupled with the
provisionof the neededresourcedo help enhance safety culture in the mining
enterprises.
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ABSTRACT

Every employee has the fundamental right to life and physitagrity.
However, the dramatic numbers of accidentsat work or on the roads and
workrelated ilinesseshowthat all overthe world, we still havea longwayto go
whenit comes to this basic humanitarian requirement. VISION ZERO by ISSA is a
promising new prevention strategy and reflects a fundamental attitude based on
the idea that every work accident or on roads and eweng-relatedillness can
be prevented ithe rightmeasuresre putin placein goodtime. Aparticularfocus
aims at preventing accidents that lead to fatalities or permanent damage to
health.

Keywords:Vision zero, ISSA, occupational accident
VISION ZERO DEVELOPED BY ISSA MINING

The International Scad Security Association (I3Sets itself the task of
ensuing social security for individuals and employees on the international stage.
This includes every aspect of social security, fronsipa insurance to health
insurance to accident insurance. IS&iises its 350 members in 160 countries on
all matters regarding the sustainability of social security systems.

In the field of occupational accident and disease insurance, 14 international
sections are aligned to different industries and deal withcétffe prevention of
accidents and diseases. The aim is to develop practical prevention solutions for
the benefit of businesses, leaders, managers and employees alike.

WHAT IS VISION ZERO?

VISION ZERO is about nothingi les(i K I v lite)&rd LiéafigOui most
valuable assetlowevernot only that: it is also about the success of enterprises,
efficient production, and motivated, productive employees. Although it is
sometmesalsocalledavisionor aphilosophyVISIONERGsin fact astrategyfor
more efficient prevention that is based on results and characterized by values.
VISION ZERO goes beyond complianc#eidsa simple, clear and emotional
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concept to industry leaders, politics andstdlkeholders.

The prevention strategyISION ZERO conveys a clear message. It is based on
the belief that preventive measures can achieve a working environment, even in
highrisk industries like mining, where occupational accidents are outdated and
no one is fatally injured or suffers lifelangury or illness.

+L{Lhb %9whO{ T Dh[59b w![9{ Chw L
WORKPLACE

How can VISION ZERO be successfully implemented at the workplace? What
canleadersemployersmanagersstaffrepresentativessupervisorsgepartment
do?

VISIOMER@sfocusingat 7 succesfactors the so-called7 GolderRuleswhich
have been extracted as the best practices from the experience of more than 1000
managers, supervisors and preventgxperts:

1) Take leadershggemonstratecommitment

2) ldentify hazardscontrol risks

3) Define targetgdevelopprogrammes

4) Ensure aafeand healthysystengbe well-organized

5) Ensuresafetyandhealthin machinesequipmentandworkpaces
6) Improve qualificationgevelopcompetence

7) Invest in peoplemotivate by participation

For each of these 7 Golden Rules, the VISION ZER®fBuglwactical tips
for checking what has already been successfully implemented at the workplace
and where there is roorfor improvement. It provides a quick and easy overview
of the status as regds safety at theompanywhich leads to a prioritized list of
measuredasedon an evaluationof the variousquestions Theaimwasto create
aleanandmanageablénstrument,whichisin line with the country-specifidegal
framework.

Golden Rule 1: Takleadershigdemonstrate commitment

Bealeaderwavethe flag! Yourconductasa leaderis decisivefor the success
or failure of safety and health in yazompany.

Everyemployer,every executive and every manager is respon$iblsafety
and health intheir enterprise. The quality and vidiilyi of leadership not only
determines how safety and health are practiced in the enterprise, but also how
attractive, successfuland sustainableit will be. Leadershipdemands open
communcationandaclearmanagementulture. Goodleaderships exhibitedfor
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example by predictability, consistency amttentiveness Executivesand

managersarerolemodelstheyleadbyexampleTheyestablish theules,andthey
follow the rules. Theymakesure that everyoneknowsthe rules andthose are
followed.Violationsof the rulesneedto be addressedmmediatelylookat things!
Pointingout hazardousonditionsisto be rewarded Whatmanagers dotolerate
and demand sets the standdiat allemployees.

Golden Rule 2: Identify hazardsontrol risks

Riskassessmenservesas the essentialtool for the timely and systematic
idertification of hazards and to implement preventive actions. Accidents, injuries
and near misses should alsoéwaluated.

Youare smart, you use risk assessment that helps you to identify hazards and
risksbefore accidents and production downtimescur,and it assists you with
evaluatinghe riskpotentialaswell asestablishinganddocumentinghe required
protectivemeasuresThatiswhythistool isusedaroundthe world today.Properly
done, a systematic risk assessment is iftegdractical instruction of employees
in your enterprise. Evaluating occupational accidents, injuries and near misses is
importantfor identifying focus points or potentighprovements.

Golden Rule 3: Define targetdevelop programmes

Success in occupational safety and health requires clear goals and concrete
steps for implementation, which should be established in a programme.

Occupational safety and health has many facets. Prioritize, establishing clear
goals for OSH in your enterprise and strivinigriplement them over the medium
term¢for example in a thregear programme. Concentrating at critical risks
JdzA RS a @ 2 Hzdz® NP Wass@ssrdeNI®Ppractive riskmanagement.

Golden Rule 4: Ensure a safe and healthy systbenwell-organized

Systematicallgrganizingpccupationasafetyandhealthin yourenterpriseisa
good idea. It pays off anddasy.

With wellorganized occupational safety and health, every enterprise runs
more smoothly because disruptions, production downtime and quality problems
are reduced. These are all good reasons for tounake sure your OSH
organization is effectivgt pays oft

Checklistsanhelpyou.Thosevhowantto do moreshouldimplementanOSH
managemensystenthat allowsfor continuousmprovement.Onceeverythings
in place, a successful audit is rewarded with a certificateemognition
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Golden Rule 5: Ensure safety and akh in machines, equipment and

workplaces

Safe production facilities, machines and workplaces are essential for working
without accidents. Health effects have to be considered as well.

Effective occupational safety and healtlstrateges include technical,
organizéional and personal measureslTechnical measures shouldtake
precedence. Thefore,it is essential t&keepmachines, facilities, equipment and
the workplaces up to current OSH standards, and to also exclude or zainimi
detrimental effects on healtiNaturally it is not always possible to use the latest
technology.

This is where retrofitting is required. Informing purchasing that safety comes
first and that the principle that safety and l@xposure equipment must haart
of any activity has provaitself. It should be borne in mind that most accidents
occur in the course of troubleshooting, repairs or maintenance because design
andconstructionis often not applicablgo thesetasksandbecausesafetydevices
are bypassed or fail to function. Preventing this is a managemsmnsibility.

GoldenRule 6: Improve qualificationgevelop competence

Invest in the training and skills of your employees, and make sure that the
required knowledge is available at evexgrkplace.

After an accident, one often asks: How could this happecfnicafacilities
and production machines are becoming increasingly productivdaatet, but
alsomorecomplexandproneto malfunctionsThismakest evenmoreimportant
to systenatically deploy welljualified and trained personal at the workplaces. It
isatop managementesponsibilityfo makesurethat a detaileddescriptionof the
gualification requirementfor every position in your enterprise has been made
and that everyworkeris able to perform the duties of his or lpasition.

Workplaces changes constantly. The-hifgfof knowledge is growing shorter
and shorter, and the skills of workers need to be refreshed at regular intervals.
More than ever, providing trainirgnd continuing education is necessary, while
leadership and management need to be learned too!

Golden Rule 7: Invest in peopgdenotivate by participation

Motivate your staff by involving your emplogea all safety and health
matters. Ths investment pays off!
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Motivating your employees to act in a safe and healthy manner is one of your

mostimportantleadershipesponsibilitiesEnterpriseshat showappreciatiorfor
their employeesand actively involve them in safety and health within the
enterprise are tapping into important potential: their knowledge, abilities and
ideas.

When employees are consultethr example wile conducting the risk
assessient or in the development of operating instructions, their willingness to
follow the rules is improved. Motivation is promoted through regular interactive
SoSyia 2N I ¢ NBySaa RIFrea ¢gKESBLIEANKSYGS
It costs nothingd praise employed®r safe behaviogsk them about their ideas,
and express interest in difficult work tasks and to address unsafe actions or near
missesmmediately. This can shape the personal attitude of the employees and
motivate them to work safelgnd with awareness and above all, confidence. The
goalisfor everyoneto lookafter hisor her colleaguesiswell asthemselvegd 2 y S
foralicallfor2 y S H ¢

WHERE ARE WE GOING?

There is already a toolbox available with various VISION ZERO products. These
include the VISION ZERO Guide in 14 languwagks VISION ZERO Training
concept, which can be used directly or as trhie-trainer seminar. More than
6500 VISION ZERO Partrexrge shown their commitemt by registration at the
web-site www.visonzero.globakith more than 100 global companies amongst
those.

In the light of the great interest and response from every continent amal fr
about100countriesthe ISSAreventionsectionsaredevelopinghe VISIONERO
strategycontinuouslyTheXXIWorld Congressn SafetyandHealthat Work2020
from 4-7 October inToronto2020 (https://www.sdety2020canada.comAyill be
the next milestone. In the meantime, a lot of conferences, seminara/aihg
group meetings are taking plaed#l over the world. In order to measure and
manage the level of the established prevention culture, a VISION ZERO project is
developing a set of leading indicators in line with the 7 Gdtddes.

VISION ZERJES, WE CAN!

Establishingthe VISIONZEROstrategy is an ambitious project. It requires
commitment, hard workand cooperation between peopell stakeholders are
welcometo join. Howeverone thing is alreadglear.Ultimately,whether it succeeds
or fails dependson committed leaders, employers, motivated managersand
executivesand vigilant employees abmpaniesWe must make it clear all over the
world that effective prevention is not just a humanitarian duty, but also a sensible
investment in a humane future with decent
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working conditions, and a guarantee for the susce$ the company. We are
persaally convinced that VISION ZERO is podséilas make our world bettei is

in our hands!
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ABSTRACT

Coal is the most widely used primary energy source in the world and is very
important in the miningsector. When the coal production amounts of the
countries are evaluated, China is the most producmuntry. The majority of
accidents in the mining sector throughout the world are realized in the coal mines.
In thisstudy,coalfatalaccidents occurred in China andrkeybetween the years
2007-2017 were analyzed statistically and the relationship between the amount
of productionand the number ofatal accidents was evaluated. In addition, the
cause®f fatal occupationabccidentsoccurringin coalmineswere examinedand
classified.

Keywords:Coal mining, fatal accident, Turkey, China, statistic
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ABSTRACT
General Directorate of Land Registry andlasae (TKGM); the Company

performs the works or services defined by the fanits employees in the office
environment, in challenging terrain conditiomsfransportation conditions,
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works withscreenedoolsandin linewith contemporantechnologicaservicesln

particular,these services; preparation of maps and plans subject to registration at
the stage of implementation as surface applications in mine workplaces,
application of mine sites, production and control of geodetic measuring points in
mine sites, connection of #nse sites witHforest cadastre, exert services in
public and pwate property disputes,licenseborder control etc. works. The
OccupationaHealth and Safety Law entered into working life in our country; all
public and private sector jobs and workplacesployers and emplé S NA Q
deputies of these workpces, including all apprentices and trainees have started
to be applied regardless of their field of actividowever sufficient studies or
researches have not been foumdconductingoccupationahealth and safety
servicesn CadastreDirectordes affiliated to the GeneralDirectorateof Land
RegistnandCadastrevhichhave been carrying out cadastral activities to date. In
this study,the hazards that may be encountered by the personnel working in the
cadastral directorates both in tlegfice andin the miningareasandthe risksthat
mayarisefrom thesehazards are investigated with questionnaires. In this degar
the template of the risk agssment has been prepared and the risk analysis has
been caried out using 5X5 Matrix method within the framework of Zonguldak
ProvinciaDirectorate.

Key WordsCadastre, risk, risk assessment, work health and safety
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ABSTRACT

In this paper, the dangerous situations occuteat the workplace were
evaluaed andthe preventionsonthesedangerousare suggestedo createbetter
health and safety working conditiofts the workers.

Keywords:Hazards, risk, preventions
INTRODUCTION

The law says that every business must have a gofiayanaging health and
safety.A health and safety policy sets out our general approach to health and
safety.lt explains how you, as amployerwill manage health and safety in your
bushess. If you have five or more employees, you must write your policy down. If
you havdewerthan five employees you do not have to write anything down, but
it is useful to do sd/Ne must share thepolicy,and any changes to it, with your
employees. HealtAnd safety needs to be managed to protect employees from
potentially harmful effects of work. Managementcontrol is typically exerted
through a Planning, Doing, Checking Aating.

ProvidingsuitablePPEPersonaProtectiveEquipmentfo employeesvhomay
be exposed to a risk to their health and safety while at wiarke suitable PPE
must be appropriatedbr the working conditionEmployees have use appropgia
eye or face protection if they are exposed to eye or face hazards from flying
particles, mtten metal, liquid chemicals, acids or caustic liquids, chemical gases
or vapors, potentially infected material or potentially harmful light radiaton.
hand protection gloves proper selection be based upon the taskspterfoemed
and the performancand construction characteristics of the glove material. For
protection against chemicals, glove satattmust be based on the chesals
encountered,the chemicalresistanceand the physicalpropertiesof the glove
material. HSEproceduresuggestshat eyeprotectionbe routinely consideredor
use by carpenters, electricians, machinists, mechanics, millwrights, plumbers and
pipefitters, sheet metal employees and tinsmiths, assemblers, sanders, grinding
machine operators, sawyers, welders, laborers, chémrocgessoperatorsand
handlers,and timber cutting and loggingworkers.Most commontypes of eye
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and face protection including welding shields, goggles, face shields, laser safety

goggles.

Additionallyhelmet, combination foot anghin guards, safety shoes, earplugs
are includingPPE One of the root causesof workplaceinjuries,illnessesand
incidentsis the failure to identify or recognizehazardsthat are present,or that
could havebeenanticipated.Somehazardssuchashousekeepingnd tripping
hazards, can and should be fixed as theyared.

In fact, an effective safety and health pam forms the basis of good
employee protection, can save time amdney,increaseproductivity,and reduce
employee injuries, illness and related 2 NJ c®id@rRation costJoidentify
and assess hazards, employers andkers:.

w Collect and review information about the hazards present or likely to be
present in thevorkplace;

w Conduct initial and periodic workplace inspectionshaf workplace to
identify new or recurrinpazards;

w Investigateinjuries, illnesses, incidents, amtbse calls/near misses to
determine the underlying hazards, their cass and safety and health
progamshortcomings;

w Groupsimilarincidentsandidentifytrendsin injuries,ilinessesandhazads
reported;

w Consider hazards associated with emergency or no raitireions;

w Determinethe severityandlikelihoodof incidentsthat couldresultfor each
hazarddentified,andusethisinformationto prioritizecorrectiveactions.

Once a hazard has been identified, the likelthand possible severity oftiny
or harm will need to be assesskefore determining how best to minimize the
risk. High risk hazards will need to be addressed more urgéatty low risk
situations.Youmay decide that the same hazard could lead to several different
possibleoutcomes Foreachhazardconsidethow likelyeachpossibleoutcomeis
andrecordthe highesfpriority.

Remove the hazard at the souréar,example, getid of it or replacé
Substitute it with something lesszardous.

Isolate the hazardous process, item or substance frewople.

Add engineering controls, such as safety barriers or exentgation.
Adoptsafework procedurestrainingandsupervisiorto minimizethe risk.
Where other meansare not sufficient or practicable,provide personal
protectiveequipment.

Implement and monitor the controls you deciggon.

eEeegeege
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One or more of the controls recommended above shoulddreed upon and

the changesmade as soon as possiblebefore the hazard causesan injury.
Sometimesit will require more than one of the risk control measuredisted to
effectively reduce exposure tmazards.

To make sure risk has been minimized,and a further hazardhas not been
creaed, the new safetymeasuresmay needto be carefullytested before work
begins again. Consultation between the employer and others at the workplace will
help to reach &afedecision. In some cases, a hew sesaféwork procedures
may be necessary, possibly even another period of training and supervision, until
the improvementanbe shownto be workingsafely Safetyimprovementshould
be reviewed periodically to make sure they continue teffective.

A job hazard analysis is a technique that focuses on job taskavast@
identify hazardsbefore they occur.It focuses on the relationship between the
worker,the task, the tools, and the work environmeldkeally,after you identify
uncontolled hazard, you willtake steps to eliminate or reduce them to an
acceptable risk level. A job safety analysis can be conducted on many jobs in our
workplace. Priority should go to the following types of jobs:

w Jobs with the highest injury or ilinessges;

w Jobs wh the potential to cause severe or disabling injuries or illnesses,
even if there is no history of previoascidents;

w Jobs in which one simple human error could lead to a severe accident or
injury;

w Jobs that are new to our operation onMeaundergone chages in proceses
andprocedures;

w Jobs complex enough to require writ@structions.

Sometimesin conductingajob hazardanalysisit maybe helpfulto photogragph
or videotapethe worker performingthe job. Thesevisualrecordscan be handy
referenceswhen doing a more detailed analysis of the work. After reviewing our
list of hazardswith the employeeconsidemwhatcontrolmethodswill eliminateor
reducethem. Themosteffectivecontrolsare engineeringcontrolsthat physically
change amachine or work environment to prevent employee exposure to the
hazard. Themorereliableor lesslikelya hazardcontrolcanbe circumventedthe
better. If thisis not feasible administrativecontrolsmaybe appropriate. Thismay
involve changing hoemployees do thejobs.

Main issue that all employers are obligated to ensure staff are trained in
workplace emergency procedures. This may include what to do in case of a fire,
earthquake, or other emergency; identifying locations of emergency exds; an
processes to follow to evacuate the building in the case eh@rgencyThese
procedures are site specific and should be a part of the traioirad) new
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employeeslin addition, regulardrills or reviewsof proceduresare important to
ensure thatfian actual emergency occurs, everyone is able to react accordingly

and safely.

First aid is emergency care providéd injury or sudden illnesbefore
emergency medical treatment is available. Ting-aid provider in the workplace
is someone who isdined in the delivery of initial medical emergency procedures,
using a limited amount of equipment to perform a primary assessment and
intervention while awaiting arrival of emergency medical service. A worKipsice
aidis part of a comprehensive safety and health managesysténthat includes
the following four essential elements:

1 Management Leadership and Employ@elvement;
1 WorksiteAnalysis;

9 Hazard Prevention ar@ontrol,

9 Safety and Healtfiraining.

It is advised that théirst-aid programfor a particular workplace be designed
to reflect the known and anticipated risks of thpecific work environment.
Corsultation with local emergency medical experts and providerfirspfaid
training isencouragedwhen developinga first-aid program. Obviouslywe can
showmany hazards on the workplace. Let we see sortteeof.

The electrical cabl&ay has been corroded ant#ll down which mg have
potentially led to get electrical shock. The proper tieal cabling should be
instdled to protectworkersfrom potential hazard (Figure 1).

. "‘-—1'_ ¥

Figure 1. The photograph of electrical cabling

142



NI &P al RSy To6ft SiYSyEnd ¢ RE d

( FdA2yEE {@YLRaAdzy hy hOOdzLI G A
03nn 91AY Hnmd 108 Pitaber 2008daha/TIRKEY _
Workers left the gas cylinders for welding too close to the metal cutting area

(by grinder) so sparks were spreadinglmcylinders (Figure 2).

<
2z
[y

Figure 2. Dangerous situation during the welding process

Thecranewasoperatingmakingthe polewith boomacrosgheroadthataccess
left open without any barricade that there was operating crfangvhat passing,
working, walking under the boom is unsdfe both vehicles and employees
(Fgure3).

Figure 3. The photograph showing the dangerous situation when working
machine is running

The conveyor reduction gearbelts guard was not fixed proggrand was

making entanglement risk of the employees which may cause any unwanted
events (Figure 4).
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Figured. Thephotographshowingthe dangeroussituationoccurred
during the working of conveyesystem

Mine truck was dumping unsafely that might h&ept minimum distance of
the half of operating vehicle which may have led the truck to turn over down.
Thereisappointedflagmarnto regulatethe movingof the vehicledut he doesnot
takeany action to set in order treafeMovements (Figurb):

Figure 5. The dangerous situation occurred while driving a mine truck
The employees who were working underneath the dozer when the dozer was

not supported by the jacks as well (the dismanédgdipment was supported by
itself hydraulic parts) (Figure 6):
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Figure 6. The dangerous situation occurred during the fixation of dozers

Theroadhasnot beenprovidedwith safetyberm.Alongsideof the road,safety
berm should bduilt (Figurer).

Figure 7. The dangerous situation occurred in the road

Telehandler was carrying out the drums with the forks unsafely that was not
tied up properly (Figure 8).
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™

Figure 8. The dangerous carrying of the drumzlepandler

The accessing to the point is unsafe and improper that should be provided with
safeaccessing. If there will be any fire or explosion risk it will have made difficulties

to reach FEsas well so that preventive action plan should be taken into
consideration (Figur®).

Figure 9. Unsafety situation

The rocks high from above the boundary line of the vehicle (Figure 10).
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Figure 10. The overloading of a mine truck

During lifting operations all activities which carry aotler the operation
should be suspended till load grounded (Figure 11).

Figure 11. The dangerous situation due to the lifting operations.
All'in All, employees must take care of their own health and safety and that of

others who may be affected by thections at work. They must also-operate
with employers and cworkers to help everyone meet their legal requirements.
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FUGITIVE EMISSIONS TO AIR IN OPENCAST MINING OPERATIONS: DUST,

BLASTING FUMES AND EQUIPMENTNENEXHAUST EMISSIONS

G.N. Panagiototr

!National Technical University of Athens, Dept. of Mining Engineering
(*Corresponding author: panagiotou@metal.ntua.gr)

ABSTRACT

The impacts from opencast mining and iquieng operations on the
atmoghericenvironmentare causedy the dispersiorof fugitiveemissionsnto
the air which are mainly dust, fumes from the detonation of explosives, exhaust
gases from diesel combustion engines and vapors from volatilestoedsl in
onsite tanks. The paper pregsrihe sources of thesemissions and methods to
guartitatively estimatethe emissiongate usingthe emissiondactorstechnique
introduced by the U.S. Environmental Protection AgefdSEPARNd the
Australian National Pollutant Inventory (NPI). In otddacilitate the systematic
and quick estimation of the expected fugitive air emissions in a mine site, using
emission factors combined with mine operational and-geecific information,
the EmsMINE calculator has been developed. EmisMINE, whicMisr@soft
Windows 10 application developed in Python, is capable to calculate the expected
dust, blasting fumes, diesel engines exhaust and fuel storage emissions based on
mine operational practices, blast design and explosives types and quantities used,
fuel consumption, quality argtoredquantities.

Keywords:Opencast mining, fugitive emissions, dust, blasting fungyespraent
exhaust

INTRODUCTION

The starting stagefor the environmentalstudy of any mining project is the
preparation of an Environmental Impact Assessment (EIA) document which
should be submitted to the appropriate gonvermetuiady.This document forms
the basis on which gonverment regulatidos mining operations are specified
and serves as a guide not omythe environmental mining process but also in the
mine design phase. The EIA document, along with other issues, should address
guantitatively the fugitive emissions to air from the mirdpgration.

The main fugitive emissions to air from miniand quarrying operations
consist of dust, the fumes from the detonation of explosives, the exhaust gases
from the combustion engines of the equipment, vehicles and onsite power
generation units, if any, and the emissions from onsite fuel storage tanks.
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In most cases fugitive air emissions can be estimated using emission factors

combined with sitespecific information, such as the silt and moisture content of
the materialsheinghandledor usedfor the constuctionof mineroads,equipment
load factors, wind speed, applied emission control techniges,

Most of the work reported in developing emission factorsfugitive mine
emissionshas been carried out by the U.S.EnvironmentalProtection Agency
(USPPA). More recently, new data are reported by the Australian National
Pollutant InventoryNPI) TheAustraliarresearcHindingsconfirmthat the USEPA
emission factors may also used under the Australianitonsl provided that
appropride variables are used. The Australian work highlights thosdJSEPA
emission factors that are not appropridte particularoperations.

In order to assist the systematic and quick estimation of the expected fugitive
air emissions from mining or quaryring operationsing emission factors
combned with sitespecific information, the EmisMINE calculator has been
developed.

EmisMINEs capableto calculatethe expecteddust, blastingfumes, diesel
engines exhaust and fuel storage emissions basethe available equipment,
operational practices and layout at a mine site, blast design and explosives types
and quantities used, fuel consumption, quality atmfedquantities.

ESTIMATION OF FUGITIVE MINE EMISSIONS TO AIR

The main activities carried out at open pit coal and metalic ore minesor
aggregatesquarries that could lead to fugitive emissions to air afelksvs:

Removing vegetation ardpsoil

Drilling and blasting overburden, coal, orestone

Removing and placirayerburden

Extracting/loading, transporting addmping coal, ore @tone
Ore or stongrocessing

Wind erosion of coal, ore or aggregasésckpiles
Rehabilitation

Powergeneration

Fuelstorage

=A =4 -4 -8 -a_-9_9_-2°_-°

The most convenient, and the only available at the time of the preparation of
the EIAdocument, emission estimation technique is to use the emission factors
provided by NPI or USEPA for each mining operation or activity. Emission factors
relate the quantity of a substance emitted fronsaurce to the air to some
measure of the activity assated with the source.
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where;

E :emission rate gbollutant i (kg/yr)

A activityrate (t/h)

OP : operating hourgh/yr)

EF :uncontrolledemissiorfactorof pollutant: (kg/t)
CE : overall control efficiency for pollutar(®o)

Common measures of the activity rate include the quantity of the material
handled, the distance travelled or the duration of the activity over the reporting
period.

Emissions from some activities can be reduced by applying available control
techniques, e.g. the use of cuttindast collectors in rock drills, while in other
activities emissions are beyond control e.g. dust and fumes from rock blasting.

Dust Emissions

In a mining operation dust is produced mostly during rock blasting, materials
handlingand processingthe movementof mobile equipmentand vehicleson
unpavedroadsandthe wind erosionof stockpiles Dustparticlesof varioussizes
are suspended in the air and areonitored and reported in sizeelated
categoriesTotalSuspended Particulates (TSP) includd-aM@i A Of Sa dzLJ G 2
aerodynamicdiameter.PariculateMatter lessthan 10> Yin diameterisknownas
PM,,, whileParticulateMatter lessthan2,5> YindiameterisknownasPM, .. PM,,
andPM,t NB 2F Y2al O2yOSNYy G2 Kdzyly KSI
are inhalable and those up top2, > Y traeldgfep into the lungs and become
lodgedthere.

Equation (1) is used to estimate the dust emissions from mining activities as
TSPPM,,andPM, .takinginto accountthe relevantdustemissiorfactorsfor each

particular activity and the applicable dust control techniquanyiprovided by
NPI (NPRO12a).

Fume Emissions from Blasting

Emissions to air from the detonation of explosives are uncontrolled fugitive
emissions. Modern explosives used by thaetive industries are mostly nen
ideal explosives, and as such the synthesis of their detonation gaseous products
(fumes)variesanddependsot onlyonthe type of the explosivatself,but alsoon
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anumberof parameterghat includethe chargeor blasthole(for bulkexplosives)
diameter,the initiation method, the sleepfime in the blastholes, water ingress

etc.

I { 9 tfum@ amission factor®r the detonation of explosivgt)SEPA,995)
have been reviewed and more recently updatedBy (NPI, 2®), resulting ira
comprehensive list of types of explosives and their respective fume emission
factorsfor the following detonation product€ONQ, SQ, HS, NH CN and C (as

PM,).

Equation (2) estimates the fumes emissions from the detonatierpmbsives
in rock blasting operations:

El'vRo9 2)

where;:

E :emission rate of fume i for a specific type of expla&iykr)
Q : quantity of explosive type detonated during the reporting pgtimal'yr)
EF : emission factor for fume i for the given explosive (kogéon)

Exhaust Emissions from Equigmt Combustion Engines

The exhaust emissions from internal combustion engines largely depend on
the type of the fuel used, which in the case of mobile mining equipment is diesel
fuel with a usual density of&86 kg/L and a sulfur content of 10 ppm.

Emissionthat areproductsof combustiordieselenginesncludethe following
substances:

i CarbonMonoxide

1 Oxides of Nitroge(NQ)

9 SulfurDioxide

I Formaldehyde

9 Polycyclic Aromatic Hydrocarbdi@a\H)

i TotalVolatile Organic Compoun(lBVOCSs)
| Particulate Mitter <2p  XP¥/,.)

1

t I NGAOdA F GSPM) GGSNI Fun >Y

Equation(3) estimateshe exhausemissiondor individualminingequipment,
based on engine power and equipment Idacdtor, using the emissions factors
provided by NPI (NR2008):

EF't PhLJ NNER[ CPR9 (3)
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where:

E :emissiomrate of substance for aspecificequipmenttype (kg/yr)

P  :average rated engine powgdW)

OpHrs equipment operating hour#/yr)

LF :load factor utilized in mining operation for equipmsute

EFE : emission factor of substance i for given engine and fuelkggleWh)

The emissions from equipment wisimaller diesel engines like drills, trucks
otherthanoff-highwaytrucks,4WDandultility vehiclesareestimatedon the basis
of the quantity of the diesel fuel combusted during the reporting pdayod

E" vR[CP9 (4)
where:
E :emission rate of substance i for a specific equipmeue(kg/yr)
Q : quantity of diesel fuel combusted during the reporting petidgr)

LF :load factor utilized in mining operation for equipmssmte
EFE : emission factor of substance i for given equipment and fuelkgpsk)

Equation (4) is used alfor the estimation ofthe exhaust emissions from
stationary diesel engines usddr electric power generation, compresseit a
production andfor driving water pumps. In this case different emissions factors
are appliedor dieselengineswith arated powerof moreor lessthan450kW/600
hp (NPI, 2008).

Emissions from Diesel Fuel Storage

Most mining or quarrying operation are engaged in the storage of liquid fuels
onsite in underground or aboyground tanks. Emissions from storage tanks are
dueto both workingandstandinglossesn the form of vaporsfrom volatilefuels.
Workinglosses are the combined loss from filling and emptying a tank. Standing
losses occur through the expulsion of vapor framank due to the vapor
exparsion and contraction asrasult of changes in temperature and baronetri
pressure. Emissions from diesel storage tanks include the follsulsgances:

TotalVolatile Organic Compoun(lBVOCs)
Benzene

Cumene

Cyclohexane

Ethylbenzene

n-Hexane

Toluene

Xylenes

=A =4 =4 =4 =8 -8 -8 =9
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The estimation afhese emissions is based on the type of the diesel fuel tank,
i.e.undergroundor abovegroundhorizontalfixedroof tank,andthe appropriate

emissiorfactors foreach substance provided by NPI (1291,2b):

EFMnnnPyP[5P9 (5)

where:
E :emission rate of substance i for a specific tank type (kg/yr)

Q :quantity of diesel fuel use during the reporting period (L/yr)
LD : liquid fuel density (kg/L)
EFE :emissiorfactorof substanca for giventanktype andclimaticzone(kg/ton)

MATERIAL AND METHODS
EmisMINE: A Quick Tour

EmisMINE is a calculatfor the estimation of the emissiorates of fugitive
mine emissions to air in open pit coal and metalliferounerals mines, crushed
stoneaggregates quarries and construction sites using similar exakvation
methods. Based on EmissioRactorsintroduced by NPl orUSEPAor each
particular activity and mine/operation specific parameters, it calculates:

w Dust emissions from the operation of mining equipment, rock drilling and
blastingyehiclegravellingonmineroads processinglantsandstockpiles

w Fumes emissions from roblasting

w Exhaust emissions from mobile equipment diesgines

w Exhaust emissions from stationary dies®jines

w Emissions from diesel fuel stordgeilities

Users interact with EmisMINE via a Graphical User Interface (Gal) #ned
action happens in a single main windowrirahich popup windows are dgayed
when cetrainactionsare activatedor optionsare selected(Figurel). Data input
begins by selecting one of the following activiséiesilable:

Mining: coalDust)

Mining: metalliferous minera(®ust)

Quarrying: crushed storeggregategDust)

Mobile equipment diesel engines (Exhdtstissions)
Stationary diesel engines (Exhagtstissions)

Diesel fuel storag@Emissions)

Drilling & Blasting (Dust & Fureissions)

=A =4 =4 -8 -8 -8 -9

Upon selection, the appropriate pagp window for data entry is displayed
providing the required input fields for the selectedivaty (Figure 1, insert).
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Cetain options are also available for selection by the user:

w Reporting periogday,month, year,blastinground)

w Dustcontrolmethodfor conveyorsprocessinginits,dumpertrucks,drills,
scrapersstockpiles

w Mobile diesel engine equipment logattors

w Diesel fuel parameters (density, sulfontent)

w Explosive®ataBases

Theapplicationestimateshe dustemitted from the selectedactivity,in terms
of Total{ dzA LISYRSR t I NI AOdzA F 4§Sa o6¢{tv3) t I NI,
andParticulate Matter less than2, > Y ,)dot aagiven operation and options
selected. It should be noted that altingh Total Suspended Particulates (TSP)
include bydefinition,allparticlesupto 50> Yin aerodynamidiameter EmisMINE
OF tOdzAf F1Sa ¢{t Rdzal SYeseteh 2y a GKI G I NB

Exhaust emissions from mobile equipment or stationary diesel erjaiese
estimatedinclude:TVOCSCONQ, SQ, FormaldehydePAHPM,,, andPM,

Fume emissions to air from the explosive®,NQ, SQ, H,S, NE CN and C
(asPM,y), are calculatedbasedon the typesof the explosivesindtheir respective

guantitiesloadedin the blastholesof ablastround.Explosiveareselectedrom a
DataBas¢hat incorporateghe maintypesof explosiveshat representmorethan
95%0f the typesusedby the extractiveindustriesandcanbefurther enhancedy
the user with newtypes or brands afxplosives.

Diesel fuel storage emissions that arereated for undergroundr above
ground tanks include: TVOCs, Benzene, Camégclohexane, Ethylbenzene,
n-Hexane, Toluene and Xylenes.

The results of the estimated emissidoisthe selected activity are displayed in
the output section of the calculator (Figure 1). A comprehensivereport is
automatically prepared by EmisMINE that includes all the input data/selected
options andhe calcuatedresultsin the form of a pdf file for printingandsaving.
Theuser has also access to tEmisMINE User Manuahich is availablenline.
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Figure 1. The EmisMINE calculator in action
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Emissions are calculated as emission rates of the pollutant mass (kg) over the
reporting period. The reporting period is selected by the user and can be day,
month or year. In addition to these and in the casmok blasting, the reporting
period can also be the blasting round.

In order to calculatethe fume emissiondrom the detonation of explosives
loaded in a blast round, EmisMINE reads the emission factors corresponding to
the loadedtypesof explosivegrom a DataBaseThereare two DataBasesrom
which theusercanselectonlyonefor aparticularcalculatiorrun. BothDataBases
arein the form of Excel databafikes.

The NPI Explosives Emission Factors DataBadedes all the types of
explasives published by NPI and its contents cannot be altered by the user (Figure
2). TheMy Explosives Emission Factors DataBages all the types of explosives
of the NPI Explosives Emission Factors Datdidgbe user may add netypes
or brands of exjpsives into this DataBase via thdd a New Explosive into the
DataDasemodule of the application. The emission factors of a new type of
explosive can be provided by the manifacturer or estimated via thermochemical
calculations.
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Figure 2. The NBkplosives emission factors database; emission factors in
kg/ton of explsosive, based on NPI, 2016: Tab&s 7

(Panagiotou and Adam, 2017)

Inorderto estimatethe dustemissiorrate the usershouldidentifythe sources
of dust emissions that are relatédl the particular operation, the corresponding

scaleof the activity,materialpropertiesandwind velocity(i.e.two shoveldoading
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6000ton/day of ore with a moisturecontent 7%in calmconditions).EmisMINE

provides the following dust emissieaurces:

BucketWheelExcavatoréBWE)

Draglines

Drills

Blastinground

Excavators/Shovels/Loaders

Bulldozers

Scrapers

Graders

DumperTrucks

Truckgother thanDumpers)

Light DutyehiclegLight Trucks/MirBuses/4WD¥ehicles)
Conveyors
Processingnits(PrimaryCrushersSecondargrushersTertiaryCrushers,
Dry Grinders, Screenitpits)

Stockpiles

Eegegegegceeeeeeee

€

Mine roads, which are a major source ofsdemissions when mobile
equipment is travelling on them (wheel generated dust) are categorized as:

I Sealed or daencrustedroads

1 Unpaved roads, wateringlZzm?/h

1 Unpaved roads, watering more thah/2v/h)
1 Unpaved roads, n@atering

Apartof the type of tankusedfor the storageof dieselfuel on site,the climatic
conditions of the mine location will contribute variance in emissions from the
storage tanks. The default btiitt meteorological data in EmisMINE are those of
CentralGreece.

EmisMINE: Programming Technicalities

EmisMINE has been developed in Python. \8&8.6: using the PyCharm
Prdessional Ve2019.1.3 Integrated Development Environment (IDE) for editing,
debugging and running the code as Microsoft Windows application for Windows
10 In addition to the standard Python libraries, the following Python-plairty
modules have been used in devel@in 1 KS LIN2 INJ YQa O2RSY

@ Numpy(http://mwww.numpy.org): for the scientificcalculations.

w Tkinter (https://wiki.python.org: and its extension Pmyhttp:/pmw.
sourceforge.net) for developing the Graphical User InterfgGeJ).

w Openpyxl (https://openpyxl.readthedocy.ifor working with theexceffiles
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w of the ExplosiveBataBases.
w Fpdf (https://pypi.python.org for the generation of the lBiSMINE rports

as pdfdocuments.

CASE STUDY

For demonstration purposes tliegitive emissions to air from the operations
in alimestonequarryduringaworkingday(one10 hrsshift) havebeencalculated
using EmisMINE.

One blast round is blasted in a 15 m highdbeusing 9 blastholes, 165 nim
diameter,in a single serie with burden 5 m and spacing 6 m. Drilling is carried out
with an Atlas Copco Rb8 drill (engine load factor:2%) equiped with fabric filter
for cuttingsdustcollection. Theexplosives loaded into the blastholes consist of 45
kg gelate dynamite, 1845 kg ANFO and 1.08 kg PETN (i.e. 180 my/rof 6
detonatingcord).

This blast produces approximately 10000 tdnwell blasted rock, with
moigure 3% halfof which(5000ton) isloaded transportedandprocessediuring
thisday.The recordecveragavind speed id,5m/s.

A CAT365Cshovel(engineloadfactor: 0,5) is usedfor loadingthe blastedrock
into 5 CAT773Foff-highwaydumper-trucks (engine load factor:9), travelling in
total 1050 km on unpaved roadsteredwith 2 L/m?h and 180 km on unpaved
unwatered roads, with a road surface silt conterb%i

A CAT D10Tubdozer (engine load factor:95) is working for 10 hrs on the
overburden waste rock that has a silt content of 8% and moisture 6%.

Afuel/lubricantstruck andawatertruck with agrossweightof 28ton (engine
loadfactor:0,25)aretravellingin total 45 km on unpavedroadswateredwith 2 L/
m?#h and 6 km on unpaved unwatered roads, with a road surface silt content of
5%.

A light utility truck and a 4WAzehicle (engine load factor:2B) are also used
in this quarry travelling,with an averagespeedof 30 km/h, in total 40 km on
unpaved roadsvateredwith 2 L/n#/h and 15 km on unpaved unwatered roads,
with a road surface silt content 6%o.

The aggregates processing unit pamary,secondary and tertiary crushers
with a dailyfeedingrate of 5000,3500and 1500ton respectivellyThefeed of the
screening units is 5000 ton and there are 8 transfer points icdheeyorbelts
network. The pocessing unit does not apply any dust comntrethod.
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Aggregates are stored in open air stockpiles that cover an area of 1 hectare

(10000 n) and have a daily input of 5000 ton and an output of 2500 ton.

For refuelling the diesel engine equipmené guarry has installed an abe
ground horizontal fixed roof tank which is filled with 950000 L of diesel every year.
Diesel fuel has a density 0886 kg/L and a sulfur content of 10 ppm.

The results given by EmisMINE for the daily fugitive emissiairsftom the
guarrying operation described above are:

FUME EMISSIONS FROM EXPLOSIVES:
Carbon MonoxidgCO](kg/day) : 65231
Oxides of NitrogefNQ] (kg/day) : 33642

Sulfur Dioxid¢SQ] (kg/day) : 0,156
Hydrogen SulfidgH,S](kg/day) : 0,090
Ammonig[NH;,] (kg/day) : 0,001
Cyanide (inorgani¢CN](kg/day) : 0,000
Carbon PN} [C](kg/day) : 0,000

DUST EMISSIONS:
Drilling:
-Total{ dza LISY RS R t | NISR[KdMizy) 1108530 n > Y
-t I NI A Odzt | G S[PMyJ(ke/dag)NI >Km nGoO8
Blasting:
- TotalSuspended | NJi A O dzf [FSP]Rg/da¢d» n 6976
-t I NI A Odzt I G SPMyJ(ke/daB)NI >Km n0508
-t | NI A Odzf @i S[PM,J (Kold&NJ XH :0,029
Excavators/Shovels/Loaders:
-Total{ dz& LISY RS R t | NISR[KaMzy) 1284 Xo n>Y
-t I NI A Odzt | G S[PMyJ(ke/daB)NI >Km nGO&
Bulldozers:
-Total{ dz&a LISY RS R t | NISR[KMizy) 1i3§70Xo n > Y
-t I NI A Odzt I G SPMJ(kg/daB)NI >Km n626r
DumperTrucks:
-Total{ dz&a LISY RS R t | NISR[KMizy) 112558080 n > Y
-t I NI A Odzt I G S[PMJ(kiy/daB)NI >Km n65776
Trucks (other than Dumpers):
-Total{ dza LISY RS R t | NISR[KdMizy) 115827 Xo n
-t I NI A Odzt | G S[PMyJ(kg/daB)NI >Km n1497
Light Duty Vehicles (Light Trucks/MBuises/4WD):
-Total{ dz&a LISY RS R t | NISR[KdMizy) 1118680 n > Y
-t I NI A Odzt I G S[PMJ(ki/daB)NI >Km n366&
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Stockpiles:

-Total{ dz&a LISY RS R t | NISR[KdMizy) 1i118460Ko n > Y
-t I NI A Odzt I G SPMyJ(ke/da8)NI >Km n4580

Stone Processing Units:
-Total{f dz& LISY RS R t | NOSR[KdMiy) {i28450K0 n > Y
-t I NI A Odzt I G SPMyJ(ke/daB)NI >Km n7850

Total Dust Emissions:
-Total{ dz& LISY RS R t | NISR[KdMizy) 1i28888%0 n > Y
-t I NI A Odzt I G S[PMJ(kiy/daB)NI >Km ng9201

MOBILE EQUIPMENT DIESEL ENGINES EXHAUST EMISSIONS:

- Carbon MonoxidgCO](kg/day) 26,08
- Oxides of NitrogefNQ] (kg/day) 178,70
- Sulfur Dioxid¢SQ] (kg/day) 10,05
- Formaldehydékg/day) 11,55
- Polycyclic Aromatidydrocarbongkg/day) 10,00
- TotalVolatile Organi€ompoundgkg/day) 6,40

-t I NI A Odzf I, 5 PM, Ji( Kgld&/NI XKH : 5,34
-t I NI A Odzt | G SPMyJ(kg/daB)NI >Km n57Y

DIESEL FUEL STORAGE EMISSIONS:

- TotalVolatile Organi€ompoundgkg/day) : 0,050
- Benzendkg/day) : 0,001
- Cumendkg/day) 10,001
- Cyclohexanékg/day) : 0,000
- Ethylbenzengkg/day) : 0,000
- n-Hexangkg/day) : 0,000
- Tolueng(kg/day) 10,001
- Xylenegkg/day) 0,001

CONCLUSIONS

Theextractiveindustry,byits verynature,islikelyto generateacertainnumber
of environmental impacts. It should be emphasitedyeverthat these impacts
remain largely localized and do not have anyewghging effect beyond the
immediate vicinity of the extraction site. Dust frdilasting and the materials
handling equipment, vehicles travelling on mine roads, particularly on unpaved
and notwell watered roads,the material processingunits and the erosion of
productsstockpiles is the major fugivite emission to air in opencast mining and
quarrying operations. The environmental impact of dust dispersion is mainly
visual.
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Thenon-visualfugitiveemissiongo airincludethe fumesfrom the detonation

of explosives, the exhaust gases of the combustion engines from the materials
handling equipment, vehicle usageand on site power generation, and the
emissbns from onsite fuel storaganks.

EmisMINE is a uséiendly calculator developed to estimate these fugitive
emissionsusing a technique basedon emissionfactors proposedby the U.S.
Envionmental Protection AgendySEPA3Nnd more reently by the Australian
National Pollutant Inventor{NPI).

EmisMINEan be employed to assess the impacts from mining and quarrying
operationsonthe atmospherienvironmentandits resultscanprovideinput data
for the applicationof dust and fume propagationmodelsor for the designof
mitigation measures aiming fmprove the overall environmental performance
and the sustainable development of the extracingistry.
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ABSTRACT

Animportantpart of the personnebndequipmentin openpit miningoperates
in the transportprocessSafetyis veryimportantat this stage At the beginningof
therelevantprocessasecurebusinesplanmustbe madeby creatingappropride
equipment and teams. Theafehuman behawr can be achieved with persosl
trainings, field inspections, competencies and working patterns. The periodic
maintenance and control of the equipment dse the work area and thsafe
equipment arekeptready to operate. The suitability of loading areas, roads and
casting areas (slope, lighting, irrigation, soil stripping, etc.) in the workplace can
prevent possible accidents/losses. In this examplead@map is preparetbr the
safeopen-pit mine transporbperations.

Keywords:Mining, open pit mining, transport, safety
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ABSTRACT

Mining sector is one of the most important sectiorsTurkeylike all develping
countries. Iraddition to its economic importance, the mining sector is orieeof
mostdangeroususinesdinesin termsof the dangersandrisksit contains. In the
sector where there are many occupational accidents geatin order to prevent
occupational accidestthat mayoccur,the hazards and risks in mining operations
are determined, grading of the identifierisks, taking regulatoqyreventive
measures to eliminate these risks and eliminating these risks in order of urgency
is very importantfor companies. Irthis study,two different methods of risk
analysisin terms of occupationalhealth and safety were evaluatedin a boron
mine.
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A COMPARATIVE RISK ANALYSIS OF A SURFACE COAL MINE
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ABSTRACT

Undergroundandsurfaceresourcesareamongthe top economiaesourcef
developing countriesThereforethe exploitation of mineral resources is of great
importance for the national economy. Howeverpccupational accidents and
diseasesncounteredduringthe operationof adepositcanhaveanegativampact
on production and thus on treconomyFor this reason, accidents that may occur
should be prevented with precautistakenin terms of occupational health and
safety and the continuity of production should be ensured. In this case, potential
hazards should be anticipated by making observations within the enterprise and
precautions should bakenagainst risky situatics. In thisstudy,risky situations
were graded by using two different risk analysis methods in a surface coal mine
and correctivepreventive activities were desigth and risk scores were
minimized. The results obtained were comparedaylating.

Keywomds: Mining, risk analysis, coal mine, open pit mine
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ABSTRACT

In the environment created by the economic galitical conditions in the
world and in ourcountry,mining enterprises are under pressure of production in
greater amounts in a shorter period of time. Because of this pressure, accidents
occurred in mines have been increased. The first occupationdh I{€lS) and
safetystudieshavestartedsincemineswere operatedby primitive methods,and
today,OHS related studies and regulations have become very common. Mines are
knownashavinghighrisksand classifiedasvery dangerousvorksin our laws. In
this paper, comparative information about decision matrix and HRNS (Hazard
RatingNumberSystemyiskanalysisnethodsis givenandthen casestudiesmade
in the underground mine are presented. As a result, it is concluded that HRNS
method is moreuseful to find out how many people are at risk when a sudden
situation isencountered.

Keywords:Mining, underground, occupational health and safety, decision matrix,
HRNS
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ABSTRACT

Refuge chambesystemsaused in mines aimed to eliminate the losdifef in
caseof apossiblevorkaccidentor emergencyvereinvestigatecandasmallscale
refuge chamber prototype modeling process was carried out. Iisttidg, Catia
V5 design program and Ardunio software progsaare used. Parts of the
desigmed refuge chambewsystemhave been produced by 3D printers and
prototyping haseendone.Asaresult,aconcretemodelwasobtainedby scaling
1/10 for the refugechambersystem whichwould providethe workerswith the
vital functions andto provide a safeareaasa result of a work accidentin the
undergroundmines.

Keywords: Refuge chamber, occupational hbaland safety, occupational
accident, 3D printer
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Belirlenen risk kabu ediebilr bir seviyeye
dNENFNIN yeye kadar 16 badalil®ama® S & $levam
Kalanfamaz Rsker  eden bir faaliyet varsa derha durdurulmal@mp.
(25) GeNdgkledirilen  faaliyetlere NI € Y Srgkleri
R B\rmek mRmkNh olmuyorsa, faaliyet
engelenmelidir.

Belirlenen risk azaltPRcaya kada i6 badalilRamalP

myémli Risker S & Sdevan eden bir faalyet varsa derhd
durdurulmal®®. Rsk idn devam etmesd ileilgiliyse acil
(15, 16, 20) | nlem amalPve bu | {émler sonucunda faaliyetin

devam™a karar verilmelidir.

Orta DNzeydeki Risker Belirlenen  riskleri  d\NeNrme] A ofdalyetler
(8,9, 10,12) o0l 6f I (i PRIt Rigmdi zaman aabilir.

- Belirlenen riskleri ortaden kaldiPmak iom ilave kontrol

Kalanabilir Rsker o oeqerine ihtiyace olmayabilir.  Ancak meveut

2,3, 4,5,6) kontroller ‘sNIQ N‘\lmeli. e bu  kontrollerin
sS\'R NNdNENdenetlenmelidir.

Belirleney NA &1 f SNRA  2NI I Ry
myemsz Risker (1) prosesleri planlamaya ve  geNd&edirilecek
fagliyetleriy | | & ®RiiaiayagBek Gmayabilir.
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= Katlarilamaz Riskler

= Onemli Riskler

= Orta Diizeydeki Riskler
Katlanilabilir Riskler

= Onemsiz Riskler

S1Af M® whia]l RNI S&A
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ABSTRACT

Mining is one of the most riddearing areas in terms of occupational health
and safety.The most remarkablgature of the sector that differentiates it from
others is the ceaseless change in work conditidparticularly underground
mining is a complex organization that needs to be managet which has
increasinglydifficult work surroundngsthat is quite riskyfor workerhealth,andin
terms of safety mandatory many occupational disciplines to wdr&rimony.In
this complexand continually challengingwork environment, underground
excavationsupport, ventilation, water evacuation transportation,and similar
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activitiesare the processes that need to li@keninto consideration in terms of

occupational health andafety.For this purpose, 13,653 occupational accident
records, that occurred in Karadon Hardcoal Enterprise betweenetirs 2000
2011, were examined using KaphMeier Survival Analysis. Accident records were
classified andanalyzedinto 4 categoriesas, workplace endured accidents,
equipmentorne accidentsyorkerinducedaccidents, and other accidents. When
the resultswere comparedin terms of survivaltime, it was observedthat
workplacesnduredaccdents had the highest risk and equipment borne accidents
had the lowest risk in Karadon Harddeaterprise.

KeywordsKaradonpccupationahccidentkaplarmeiersurvivdanalysissuvival
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ABSTRACT

In this study, occupationalaccidentsresultingfrom injury were examinedin
underground coal mines of a coal mine producing hard coal. Acaidesing
objects and works, how the accidentoccurredand affected body areaswere
classified irdetail. Theprobabilityand frequencyvaluesof theseaccidentswere
calculated and an assessment was miadéheir reproducibility.The aim of this
study is to provide useful data on the hazards faced bydhleersin underground
coal mning and to contribute to the reduction of wakcidents.
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ABSTRACT

The parties wertakeninto a new legal conse in terms of occupational héh
and safety together with the Occupational Health and Safety Law published in
Official Gazette No. 28276 on 30.06.20IBe employees that constitutes the
main element of work life is represented by their representatives in all conflicts
and decision making processes and find opportunities to effectively express their
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The companies that operates Tiurkeycan provide occupational health and
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