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KoltaouatoAoylo - AVIIXEULEVO" ™

Juyxpovn Oswpnon

Owovouikn Newloyia (Kortaopatoloyia) [Economic Geology — Geology of Mineral
Deposits — Resource Geology]:

Elval o KAASOC TWV YEWETILOTNUWVY TTOU avadEpETaL:

» otov evtoniopo Opuktwyv Mpwtwv YAwy,

» TNV neplypadn Twv YEWAOYLKWY — OPUKTOAOYLKWY — YEWXNHULKWY XOPAKTNPLOTIKWY TOUG
KoL TN HEAETN TwV ouvOnkwv yéveonc (Kottaopatoyéveon)

» TNV EKTLUNON TNG EUTTOPLKNAG KAl BLOUNXOVLKAC a€lag TwWV OPUKTWV TIPWTWV VAWV

» TNV EKTIUNON TWV EMIMTTWOEWYV 0TO MEPLBAAAOV OTLO TNV EKMETAAAEVOH TOUC

e Aokeltal w¢ emayyeApa ano ocouc epyalovtal ota HeTaAAela, AaTopela Kal opueia

e NMephapPBavel anelpa evoladEpovta AVTLIKELHEVA Yo akadnUaikn Kol EGAPUOCHEVN
EpPELVO.

Awaxpovikad Kupra Avarttuélakn & Emevéutiki Emiloyn
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v €. y) YOAOYLOMOC amoBEUATWY OPUKTWY UAWY, avaloya
HE TO €l60C TOUC Kal KATATOEN TOUC OE OCUYKEKPLUEVN
Katnyopiaa pe BAon TO OPUKTOAOYLKA, TIETPOAOYLKA,
UNXOVLKA KTA XOPOKTNPLOTIKA TOUG, TIG (PUGCLKOXNHLKEG
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v e. 8) Emloy peBOSou ylo TNV EKUETAAAEUON TOU
KOLTAOMOTOC  KOL  UTIOAOYLOMOC  TwV  armoANYPLpuwv
0 ZL/’ amoBepdTwy.
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Every American Born Will Need...
1.37 million Ibs.
56? b Stone, Sand, & Gravel
O w65 29353 1bs,  Cemolbs
e ‘6‘1*~Ooa\ 333‘.; Ibs,  IronOre e 670 il
Wamsite Natupg oot .
3.3 million pounds of minerals, metals, and fuels in their lifetime
(2009 Minerol Information v, SME Foundation Learn more at www.mii.org (ARtS Skapriédn, 2012)
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Canadian Institute of Mining, Metallurgy and Petroleum
http://www.cim.org/

AUSIMM The Minerals Institute
http://www.ausimm.com.au/

http://www.saimm.co.za/ http://www.sme.gr

http://www.mining.com/

http://www.segweb.org/

http://www.geotee.gr/

http://www.geosociety.gr/

Special Publication
No. 18

Bullding Exploration Capability
Tor the 21st Century

http://web.tee.gr/

e Vislt the
& SEG Store

http://www.geologist.gr/

Februsry 27-28, 2015 24 TR e
Tithas SES Course 7t POAT 2015: Gaoloay of GE@FACETS. kool
Cooen, Porgliry Do, TG and
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2.0voeopog MetaAheuTinwy |

http://www.sme.gr

MetaAlodopia (mineralization)

e Kottaopatoloyia [Owkovopuikn lewAoyio]

%5 TYNAEIMOZ METAAAEYTIKQN EMIXEIPHIEQN

O IYNAEIMOX ENHMEPQIH MEAH T[POIONTA EKOEIEIZ OPYKTA THI EAAAAOEX NOMOGEIIA ITATIITIKA  EMIKOINOQNIA
Xpuodg ]
Népmm 19 ®eBpoudpiog

The weather in

@eooalovikn ﬂ 9°C

ABriva e Re

O IYNAEEIMOE loTopia Tou ZME
" loTopia Tou IME Z1ic 28 Maiou 1924, oTa ypageia Tou Cepdivavdou Lepmipn TpaypaToToIRiBnKe n Tpam
exrakrn Mevikr Zuvedeuon e «Evivoswe Twv ev EAAaD Metahhoupyikv ka Metarheutikwy

Emysiprigewvs

Ovopara Aiyo 1} oAU puBor oTnv 10Topia TG eAANVIKNG peTahAeutikng SpaotnpioTnTag akia
'3 Kail ¢ eV yEVE OIKOVOUIKEC Cwrig TNC XWPac, TUYKEVTPWENKay EKTTpOowWITEVIaK EiTe
TPOOWMKEG ETE AVWVUPEG ETAIPEIES, TIPOKEINEVOU EVIOVOVTOG TIG SUVANEIS TOUG va
Giekdikrioouv 10 pEAAov TNC eEAANVIKIC peTaiheiac
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Emiotnuovira ITleotoduma

Title SIR H index Country
Economic Geology 2.271 62 United States
Petroleum Exploration and Development 1.881 19 Netherlands
Ore Geology Reviews 1.451 44 Netherlands
Marine and Petroleum Geology 1.189 61 Netherlands
International Journal of Coal Geology 1.18 60 Netherlands
Petroleum Geoscience 0.962 33 United Kingdom
Journal of Geochemical Exploration 0.871 47 Netherlands
Mineral Processing and Extractive Metallurgy Review 0.503 15 United Kingdom
Physicochemical Problems of Mineral Processing 0.378 8 Poland
Petroleum Science 0.362 9 China

Annales Societatis Geologorum Poloniae 0.334 10 Poland
Gospodarka Surowcami Mineralnymi / Mineral Resources Management 0.303 6 Poland

Xitong Gongcheng Lilun yu Shijian/System Engineering Theory and Practice 0.297 20 China

Lithology and Mineral Resources 0.264 9 Russian Federation
Anuario do Instituto de Geociencias 0.249 3 Brazil

Revista Escola de Minas 0.232 6 Brazil

Rocks and Minerals 0.206 4 United Kingdom
Bulletin of Mineralogy Petrology and Geochemistry 0.19 12 China
International Coal Preparation Congress 2010, Conference Proceedings 0.163 3 United States
AAPG Memoir 0.16 22 United States
Special Paper - Geological Survey of Finland 0.156 12 Finland
Handbook of Petroleum Exploration and Production 0.121 1 Netherlands
Solutions to Coastal Disasters 2011 - Proceedings of the 2011 Solutions to Coastal Disasters Conference 0.12 1 United States
Exploration and Research for Atomic Minerals 0.118 7 India

Japanese Magazine of Mineralogical and Petrological Sciences 0.11 3Japan

Mining History 0.102 5 United Kingdom
Bulletin Mineralogicko-Petrologickeho Oddeleni Narodniho Muzea v Praze 0.101 0 Czech Republic
Geotermia - Revista Mexicana de Geoenergia 0.1 4 Mexico

Mining Magazine 0.1 4 United Kingdom

http://www.scimagojr.com/journalrank.php?category=1905
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increasing levels of geological confidence and techno-economic studies from concept to
execution .

]

! ]
EXPLORATION! RESOURCE DEFINITION PROJECT PROJECT / DEVELOPMENT ;  MINE

i 1

>

EVALUATION CONSTRUCTION PRODUCTION

Exploration

Proved Reserve

.: Probable Reserve
| POJ ECT

NIBLE

MeasuredIResource

A 4

-~ Indicated Resource

-

Inferred Resource /

PRE- FEASIBILITY
STUDY

SCOPING
STUDY,

DISCOVERY

Increasing Value

Increase Certainty

-

Source: Noppe, M. & De Klerk, I., 2013. Resource classification and
confidence assessment — practical first steps using geostatisctics. AlG
Technical Talk, July 2013, Brisbane Australia.
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= A job safety analysis (JSA) is a procedure which helps integrate accepted safety and
health principles and practices into a particular task or job operation.

" |n a JSA, each basic step of the job is to identify potential hazards and to recommend
the safest way to do the job. Other terms used to describe this procedure are job
hazard analysis (JHA) and job hazard breakdown.

= Some individuals prefer to expand the analysis into all aspects of the job, not just
safety. This approach is known as total job analysis.

= Methodology is based on the idea that safety is an integral part of every job and not a
separate entity.

= The terms "job" and "task" are commonly used interchangeably to mean a specific
work assignment, such as "operating a grinder," "using a pressurized water
extinguisher," or "changing a flat tire."

= JSAs are not suitable for jobs defined too broadly, for example, "overhauling an
engine"; or too narrowly, for example, "positioning car jack."

http://www.ccohs.ca
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What are the benefits of doing a Job Safety Analysis?

One of the methods used in this example is to observe a worker actually perform the job.

The major advantages of this method include that it does not rely on individual memory
and that the process prompts recognition of hazards. For infrequently performed or new
jobs, observation may not be practical.

One approach is to have a group of experienced workers and supervisors complete the
analysis through discussion.

A JSA, or better still, a written work procedure based on it, can form the basis for regular
contact between supervisors and workers.

It can serve as a teaching aid for initial job training and as a briefing guide for infrequent
jobs.

It may be used as a standard for health and safety inspections or observations.

In particular, a JSA will assist in completing comprehensive accident investigations.

http://www.ccohs.ca
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What are the four basic steps?

Four basic stages in conducting a JSA are:

1. selecting the job to be analyzed

2. breaking the job down into a sequence of steps
3. identifying potential hazards

4. determining preventive measures to overcome these hazards

http://www.ccohs.ca
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What is important to know when "selecting the job"?

Ideally, all jobs should be subjected to a JSA.

In some cases there are practical constraints posed by the amount of time and effort
required to do a JSA.

Another consideration is that each JSA will require revision whenever equipment, raw
materials, processes, or the environment change.

For these reasons, it is usually necessary to identify which jobs are to be analyzed.

Even if analysis of all jobs is planned, this step ensures that the most critical jobs are
examined first.

http://www.ccohs.ca
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What is important to know when "selecting the job"?

Factors to be considered in setting a priority for analysis of jobs include:

Accident frequency and severity: jobs where accidents occur frequently or where they
occur infrequently but result in disabling injuries.

Potential for severe injuries or illnesses: the consequences of an accident, hazardous
condition, or exposure to harmful substance are potentially severe.

Newly established jobs: due to lack of experience in these jobs, hazards may not be evident
or anticipated.

Modified jobs: new hazards may be associated with changes in job procedures.

Infrequently performed jobs: workers may be at greater risk when undertaking non-routine
jobs, and a JSA provides a means of reviewing hazards.

http://www.ccohs.ca

ITeg!Barroviineg Emntmosig ano v Expetdddevon OITY

Eoyxotolo Kottaspatoroying, Topsag Oguxtav ITowtwy Yiwy, Tpnux I'swioying, UP



How do | break the job into "basic steps"?

After a job has been chosen for analysis, the next stage is to break the job into steps. A job
step is defined as a segment of the operation necessary to advance the work.

Sequence of Events Potential Accidents or HazardsPreventive Measures
Park vehicle

Remove spare and tool kit

Pry off hub cap and loosen lug bolts (nuts)
And so on.....

Care must be taken not to make the steps too general. Missing specific steps and their associated hazards will not help. On the other hand, if
they are too detailed, there will be too many steps. A rule of thumb is that most jobs can be described in less than ten steps.

If more steps are required, you might want to divide the job into two segments, each with its separate JSA, or combine steps where
appropriate. As an example, the job of changing a flat tire will be used in this document.

An important point to remember is to keep the steps in their correct sequence. Any step which is out of order may miss serious potential
hazards or introduce hazards which do not actually exist.

Each step is recorded in sequence. Make notes about what is done rather than how it is done. Each item is started with an action verb.

http://www.ccohs.ca
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How do | "identify potential hazards"?

Based on observations of the job, knowledge of accident and injury causes, and personal
experience, list the things that could go wrong at each step.

At this stage, no attempt is made to solve any problems which may have been detected.
To help identify potential hazards, the job analyst may use questions such as these ( this is not
a complete list):

Can any body part get caught in or between objects?

Do tools, machines, or equipment present any hazards?

Can the worker make harmful contact with moving objects?

Can the worker slip, trip, or fall?

Can the worker suffer strain from lifting, pushing, or pulling?

Is the worker exposed to extreme heat or cold?

Is excessive noise or vibration a problem?

Is there a danger from falling objects?

Is lighting a problem?

Can weather conditions affect safety?

Is harmful radiation a possibility?

Can contact be made with hot, toxic, or caustic substances?

Are there dusts, fumes or vapours in the air?
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Potential hazards are listed in the middle column of the worksheet, numbered to match the corresponding job step. For example:

Sequence of Events

Potential Accidents or Hazards

Preventive Measures

Park vehicle

b) Vehicle on uneven, soft ground

c) Vehicle may roll.

a) Vehicle too close to passing traffic

Remove spare and tool kit

a) Strain from lifting spare.

Pry off hub cap and loosen lug bolts (nuts).

a) Hub cap may pop off and hit you
b) Lug wrench may slip

And so on.....

a) ...

http://www.ccohs.ca
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How do | "determine preventive measures?"
The final stage in a JSA is to determine ways to eliminate or control the hazards identified. The
generally accepted measures, in order of preference, are:

1. Eliminate the hazard

This is the most effective measure. These techniques should be used to eliminate the hazards:
Choose a different process

Modify an existing process

Substitute with less hazardous substance

Improve environment (ventilation)

Modify or change equipment or tools

2. Contain the hazard
If the hazard cannot be eliminated, contact might be prevented by using enclosures, machine
guards, worker booths or similar devices.

http://www.ccohs.ca
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How do | "determine preventive measures?"

3. Revise work procedures
Consideration might be given to modifying steps which are hazardous, changing the sequence
of steps, or adding additional steps (such as locking out energy sources).

4. Reduce the exposure

These measures are the least effective and should only be used if no other solutions are
possible.

One way of minimizing exposure is to reduce the number of times the hazard is encountered.
An example would be modifying machinery so that less maintenance is necessary.

The use of appropriate personal protective equipment may be required.

To reduce the severity of an accident, emergency facilities, such as eyewash stations, may
need to be provided.

In listing the preventive measures, do not use general statements such as "be careful” or "use
caution".

Specific statements which describe both what action is to be taken and how it is to be
performed are preferable. The recommended measures are listed in the right hand column of
the worksheet, numbered to match the hazard in question.
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Sequence of Events

Potential Accidents or
Hazards

Preventive Measures

Park vehicle

a) Vehicle too close to

passing traffic
b) Vehicle on uneven, soft
ground

ic) Vehicle may roll.

a) Drive to area well clear of traffic. Turn on emergency flashers
b)Choose a firm, level parking area

c) Apply the parking brake; leave transmission in PARK; place blocks in front and back of the
wheel diagonally opposite to the flat

Remove spare and tool kit

a) Strain from lifting spare.

a) Turn spare into upright position in the wheel well. Using your legs and standing as close as
possible, lift spare out of truck and roll to flat tire.

Pry off hub cap and loosen lug

bolts (nuts).

a) Hub cap may pop off
and hit you
b) Lug wrench may slip

a) Pry off hub cap using steady pressure
b) Use proper lug wrench; apply steady pressure slowly.

a) ...

a) ...

http://www.ccohs.ca
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ASSESS THE RISK

Identify hazards

Y

Assess the risk X e Use arisk assessment tool

&

Evaluate the risk

¢

Control the hazard

&

Monitor effectiveness

L SN 7
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CONSEQUENCE SEVERITY

Level 2
Minor

Level 1
Low

Level 3 Level 4 Level 5
Moderate Major Critical

4 [ae

r | Could happen and
‘ C | has occurred here
or elsewhere

I D 'Hasn't happened
yet but could.

Conceivable, but
' E ' only in extreme
L__ t_:ircumslam_:es

Moderate

.
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Property Damage or
Process Loss

Environmental Impact
(eg hydrocarbon spills)

Low financial loss

' Level 1 ' . '
‘ Very low short term injury. Limited damage to minimal

| Low Minor injury or report only ‘ («$20,000) l area of low significance.
’ vz Bevers;b!e disability or ’ Medium h‘n#nc'al lo Mi it _ - _
impairment. (eg Disabling and L inor etlects on biological or
Minor l short term lost time lnjurgies) [ ($20,000 - $200.000) physical onvironn?gnt_
Level 3 Moderate irreversible disabi i i Mo N
: _ isability High financial loss Moderate short te c
l Moderate or impairment (<309%). , (S200,000 - $2M) but not affecting eécrtse;fse;;::
Level 4 Si i ior fi
‘ , ngle fatality and/or severe Major financial loss Serious
: ' _ ) med
Major irreversible disability (>309%), ($2M - $20M) environmental:l’:}rt:é?;
r Level 5 Multiple fatallty; an : - Ver ' ‘4
| Critical significant irreversible effects ' F:r}z;r;%nguc))ss environazﬁ?:lu? i'r?wr;;%itren@m of |
_ Mo to >50 people | : | eco-system '
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Description

Moee than 1 event per month

More than 7 evanl per year

Almast Cartain | Happens often

Likaly Could easily happen

Possibia I::l:lul.ﬂ happen and I'|:;s. ooourred here of elsswnens
_.D Linlikealy Hasn't happened yet but could.

1 avant per 10 to 100 years (&g within & singl mine lite)

IlEIﬂE.I'EI

Conceivable, but anly in extreme circumslances

Lass than 1 event per 100 years (eq within life of BMA] |
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BMA uses the diagram below to evaluate risks.

DETERMINE THE LEVEL OF ACTION AND APPROPRIATE
CONTROL STRATEGIES

INTOLERABLE

EFFORTS MUST BE MADE TO REDUCE
THE RISK FURTHER .

A As

L Low

A Asis

R Reasonably
P Practicable

TOLERABLE
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Implementing Hazard Controls

On the scale _bglaw._eliminatmn is the most effective control and PPE is the least affective
control. Administration and PPE rely on a change of behaviour. which leaves the possibility
that workers may not follow the administrative procedure or wear the prescribed PPE
Therefore they may still be injured. |

2T MOST EFFECTIVE
ELIMINATION Fa¥

CHANGE CONDITIONS

SUBSTITUTION)

ISOLATION | SEPARATION

ADMINISTRATION
PERSONAL PROTECTIVE EQUIPMENT (PPE

LEAST EFFECTIVE

g = SR SRR, L i
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