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UNIT1

Surface mining: open-pit mining, highwall mining, dredging

Read and translate texts

Surface Mining

Surface mining is a form of mining in which the soil and rock cover-
ing the mineral deposits are removed. It is the other way of underground
mining, in which the over lying rock is left behind, and the required
mineral deposits are removed through shafts or tunnels. Surface mining
accounts for two thirds of the world’s solid minerals, and is used in ob-
taining sand, gravel, crushed stone, phosphates, coal, copper, iron and
aluminum.

There are 5 main types of surface mining, which are used in various
degrees and for different resources.

These mining categories are:

1) strip mining

2) open-pit mining

3) mountaintop removal

4) dredging

5) high wall mining

All methods of surface mining will remove the waste material, or
overburden, above the desired resource. Surface mining is often preferred
to sub-surface (underground mining) by mining companies for several
reasons. It is less expensive, there are fewer complications in terms of
electricity and water, and it is safer [12].

Open-pit mining

Open-pit mining is exactly what the name implies: a big hole (or pit)
in the ground. The pit in an open-pit mine is created by blasting with
explosives and drilling. This type of mining is typically used to mine
gravel and sand and even rock (when open-pit mining is used to extract
rock from the earth, the pit is often called a quarry) [12].
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High Wall Mining

High wall mining is a combination of surface mining techniques and
sub-surface techniques. The basic idea is you start with an open-pit mine,
and then drill or bore into those walls to extract more resources. High
wall mining is performed remotely by a person in a cabin at the surface
who uses a television camera to monitor and control the continuous
miner machine [12].

Dredging

Dredging is the process of mining materials from the bottom of a body
of water, including rivers, lakes and oceans.

Dredging is underwater excavation of a pacer deposits by floating
equipment. Dredging systems are classified as mechanical or hydraulic,
depending on the method of material transport.

The bucket ladder, bucket-line dredge has been the traditional placer
mining tool. It consists of a single hull supporting an excavating and
lifting mechanism. The excavation equipment consists of an endless chain
of open buckets that travel around a truss or a ladder. The lower end of
the ladder rests on the mine face, the bottom of the pond, that is where
excavation takes place and the top end is located near the center of the
dredge, at the feed hopper of the treatment plant. The chain of the buckets
passes around the upper end of ladder at a drive sprocket (called the
upper tumbler) and loops downward to an idler sprocket (the lower
tumbler) at the bottom. The filled buckets, supported by rollers are pulled
up the ladder and dump their load into the hopper. After the valuable
material has been removed by the treatment plant, waste is dumped of
the back end of the dredge.

The clam shell dredge is characterized by a large single bucket ope-
rating at the end of cables. Although it can operate in deeper water than
other systems and handles large particles and trash well.

In pure hydraulic dredging systems, the digging and lifting force is
either pure suction, suction with hydro-jet assistance, or entirely hydro-jet.
They are best suited to digging relatively small-sized loose materials,
such as sand, gravel, marine shell deposits and unconsolidated
overburden.

Hydraulic dredging has also been applied to mining of deposits contain-
ing diamonds, tin, tungsten, niobium, tantalum, titanium, monazite [12].
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Vocabulary
Read and learn the words and word combinations:

+ surface mining — oTKpbITasg 7100bIYa, OTKPHITas pa3paboTKa

+ soil — mousa

rock — mopoza

cover — MOKPhIBaTh

to remove — ygaisaTh

underground mining — moa3emMuast 1o6sr9a

overlying rock — BeITresre;xamas mopoza

is left behind — ocTaerca nozanu

removed through shafts or tunnels — ymamensr yepes maxThr
U TOHHEJIN

* 6 6 6 o oo o

solid minerals — TBepable MUHEPAJIBI
obtain — mosryuatn

sand — mecox

gravel — rpaBuii

crushed stone — me6enn

phosphates — ¢ocdarsr

coal — yrosib

copper — Mejib

iron — keJye30

® & 6 6 O 6 6 0 0o o

aluminum — amomMmununi

*

in various degrees — B pasnnuHoii cTeneHn

« for different resources — /17151 pa3JIMYHBIX TPUPOAHBIX PECYPCOB

o strip mining — paspaboTka 11acToB

+ mountaintop removal — yzanenue ropHbIX BEpUIMH

¢ dredging — BereMKa rpyHTa

+ high wall mining — go6pr4a ¢ BBICOKUX CTEH

+ waste material / overburden — mycras nmopoaga / BCkpblmnas
HOPO/Ia, BCKPBIIIa

+ complications in terms of electricity and water — cioxHOCTH C 2J1EK-
TPUYECTBOM U BOJION

+ imply — nogpasymeBaTb, 03Ha4aTh

+ a big hole in the ground — 6osnpmas ssMa / Kapbep B 3emue



« to blast — B3pbIBaTH

explosives — B3pbIBUaTHIE BEIECTBA

drilling — 6ypenue

a quarry — Kapbep, KaMeHOJIOMHS

surface mining techniques — MeToBI OTKPBITON TOOBIYM
sub-surface techniques — MeToxBI TOA3EMHOMI JOOBIYN

to bore — 6y puthb

extract more resources — 100bIBaTh GOJIbIIE TIPUPOLHBIX PECYPCOB
is performed remotely — nipousBoauTCS yHanseHHO

to monitor — cJaeAUTh, IPOBEPATH, HAOIIOLATh

continuous miner machine — HenpepbiBHO paboTaioliee TOpHOe
obopypoBaHue

dredging — Beiemka rpyHTa

a body of water — Bogoem

underwater extraction — mosBo{HAs BbleMKa

a placer deposits — MeCTOPOKIEHUS CHINYYUX TTOPOJI

floating equipment — naBy4ee 060pyaoBaHue

dredging systems — cucTeMbl BBIEMKH TPy HTa, CUCTEMbI JIHOYTJIY-
GeHns

® 6 6 6 6 O 0 0 o o

* 6 6 o o o

mechanical or hydraulic — Mexanuyeckuii nau rugpaBandecKuii
the bucket ladder — konseiiep ¢ koBmamu

bucket-line dredge — npara koBueBoro konseiiepa

tool — uHCTPYyMEHT

single hull — ogunounHbIi KOpITYC

supporting —TmoaiepK uBaONi

excavating and lifting mechanism — akckaBaTOPHBIN 1 TTOBEMH It
MeXaHU3M

* 6 6 6 o o o

+ an endless chain of open buckets — 6eckoneunast menb OTKPHITHIX
KOBIIEH

+ travel around a truss or ladder — mepememarorcs mo dhepmam
U JIECTHUTIAM

+ the lower end of a ladder rests on mine face — HUkHUI KOHeI]
KOHBeliepa HaXOUTCSI Ha MOBEPXHOCTH HIAXThI

«+ the bottom on the pond — na gue Bogoema

o the feed hopper — 3arpysoumnsiii 6ynkep



 treatment plant — ouncTHOE coOpyKeHMEe

« a drive sprocket — Bexyiee enHoe xKoseco, 6J0K

+ upper tumbler — BepxHuii TymbJ1ep

+ loop downward to an idler sprocket — cryckaforcst BHU3 K T1pO-
MEKYTOUHOMY OJIOKY

o roller — Bau, poauk

« are pulled up the ladder — mogruMmaloTcs o KoHBeiiepy

o dump their load into the hopper — c6pacpiBaioT rpys B 6yHKEp

+ valuable material — nermbIit MaTepua, nopoaa

« is dumped of the back end of the dredge — c6pacsiBaorcs ¢ 3agneit
4acTH [paru

« the clam shell dredge — rpeiidepHbrii 3emiedepnare bHbIN CHAPSI,
HKCKaBaTOP-PACKIAy KA

+ operating at end of cables — paborafomuii Ha KoHIle KOHBelepa

+ handle large particles and trash — cripaBagTBCS ¢ KPyTHBIME Yac-
TSIMU TIOPOJT U MYCOPOM

« in pure hydraulic dredging systems — rugpaBianyeckue THOYTIY-
OGUTENbHbIE CUCTEMBI B YMCTOM BU/IE

 suction — BcacbhlBaHue

+ suction with hydro-jet assistance — BcacsiBaH¥Ee ¢ YaCTHYHBIM
UCIIOIb30BaHUEM THAPOCTPYHHOTO ABUTATEIST

« entirely hydro-jet — mosiHOe ucHOIb30BaHME TUAPOCTPYIHHOTO
JIBUTATEJIST

+ small-sizes loose materials — cpimyune mopomst HEGOIBIINX Pas-

MepoB

marine shell deposits — 3a1esx1 MOPCKUX PaKOBUH

unconsolidated overburden — purxJibie mycThie TOPOBI

tin — 0JI0BO

diamonds — anmassl

tungsten — Borbppam

niobium — HHOOMIT

tantalum — tarTan

* 6 6 6 6 o o o

titanium — TuTaH

*

monazite — MOHAI[UT



Tasks

Exercise 1
Match columns A and B:
A B
1) soil and rock covering the mineral |a) yaansiorcs yepes maxrb

deposit

1 TOHHEJN

2) the overlying rock is left behind

b) Beiemka rpyHTa

3) the required mineral deposit

¢) pa3paboTKa I1J1acToB

4) are removed through shafts

d) Tpebyioteecst MecTOpoK IEHE

or tunnels MUHEpaia
5) two thirds of the world’s solid €) BbIIeJIesKalas opPoja OCTAeTCsI
minerals mo3aan

6) is used in obtaining

f) ucrosbayercst must 10ObIYU

7) dredging

g) IBe TPETH TBEP/BIX MUHEPAJIOB
B MUpe

8) strip-mining

h) ynanenue ropabix Bepiinx

9) overburden

1) TOUBA M ITOPO/IBI, TOKPBIBAIOIINE
MECTOPOJK/IeHUE MUHepaJia

10) mountaintop removal

j) mycTas ropHas nmopojia (BCKpbIIa)

Exercise 2

Match the words and their definitions:

1) methods of extracting minerals near the surface of Earth |a) copper

of minerals

2) naturally occurring accumulations or concentrations

b) aluminum

3) rock or soil overlying a mineral deposit

c) surface mining

4) get, acquire d) phosphate
5) a red-brown metal e) overburden
6) a chemical compound that contains phosphorus f) obtain

to a mine

7) along, narrow, typically vertical hole that gives access

g) mineral deposit

8) a light silvery-grey metal

h) shaft




9) a series of buckets that move in a continuous chain, used |i) placer deposit

to dredge riverbeds, ponds to excavate land

10) a method of mining, in which the waste and ore are j) to blast

completely removed from the sides and bottom of a pit
which gradually becomes enormous canyon-like hole

11) a wheel with teeth around the outer edge that fit into | k) bucket-ladder

the holes in a chain

12) to blow up or break apart something solid with 1) open pit mining
explosives
13) an accumulation of valuable minerals formed by m) to extract

gravity separation from a specific source rock during
sedimentary processes

14) to take something out or put it out n) a sprocket

Exercise 3

Read the texts and decide if the statements are true or false
ones. Correct the false statements:

1. Surface mining is a form of mining in which the soil and rock co-
vering the mineral deposits are dug in.

2. Surface mining is the other way of sub-surface mining.

3. The overlying rock is left behind and the required mineral deposits
are removed through shafts and tunnels.

4. Surface mining is used in obtaining sand, gravel, crushed stone,
phosphates, coal, copper, iron and aluminum.

5. All methods of surface mining will remove the waste material or
overburden above the desired resource.

6. Surface mining is not preferred to sub-surface by mining companies
because it it rather dangerous method of mining.

Exercise 4

Translate from Russian into English:

1. SIMBI /Kapbepsl B OTKPBITHIX HIAXTAX CO3AAI0TCS ITyTEM B3PbIBHBIX
paboT uau 6ypeHus.

2. 9TOT c11ocob UCIOAb3YyeTCs NPH A00bIUe TPaBUs U MeCKa.

3. lo6bIua ¢ BBICOKUX CTEH — 9TO KOMOMHALUA OTKPLITBIX METOLOB
OOBIYH W METOJIOB TTO/I3eMHON T0OBIUN.
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4. BbleMKa TpyHTa — 9TO IPOIECC Z0OBIUM CO AHA BOJIOEMA, BKJII0Yast
peKxu, o3epa 1 OKeaHHI.

5. Bolemka rpyHTa — 3TO TMOABOJHOE BBIKAIIBIBAHUE CHITYUYNX Me-
CTOPOKIEHUH € TIOMOIIBIO [JIABYyYero 000py0BaAHUSI.

6. KomBeiiep ¢ KOBIOM SIBJSICTCS TPAAUIIMOHHBIM 060Py/I0BaHIEM
J1J1s1 TOOBIYM CHITTY YU X TIOPO/L.

7. OH COCTOUT U3 OAHOTO KOPITYCa, MO AEPKUBAIOIIETO MEXAHU3M
BBIEMKU U TIOHATU .

8. O6opyaoBaHNe BBIEMKH COCTOUT U3 OECKOHEYHON eI OTKPbI-
THIX KOBIIEHN, KOTOPbIE ITePEMENAtoTCs 1o hepMaM UJIU KOHBeliepaMm.

9. HuxkHsg 9acTh KoHBeliepa OCTaeTcs Ha MMOBEPXHOCTHU TMaXThI,
Ha JIHE BO/IOEMaA, I7le IPOUCXOJIUT BbIEMKA, 2 BEPXHAL 4aCTh PACIOJIO-
JKeHa OKOJIO [[parH, y 3arpy304HOTO Oy HKEpPa OYUCTHOTO COOPYKEHUSI.

10. Tosirbie KOBIIH, TOJIEPKUBAEMbIE BAJIOM, TIO[HUMAIOTCSI BBEPX
110 KOHBeliepy 1 cOpachIBatoOT rpys B GyHKeD.

Exercise 5

Find the endings to the beginnings of the following sentences:

1. Dredging is the process of

a) a big-hole (or a pit) in the ground

2. High wall mining is

b) mining materials from the bottom of water,
including rivers, lakes and oceans

3. Dredging systems are
classified as

¢) created by blasting with explosives and
drilling

4. The bucket ladder consists of

d) mechanical or hydraulic depending on the
method of material transport

5. Open pit mining is

e) single hull supporting an excavating and
lifting mechanism

6. The excavation equipment
consists of

f) a combination of surface mining techniques
and sub-surface techniques

7. The chain of buckets passes

g) an endless chain of open buckets that travel
around a truss or a ladder

8. The filled buckets supported
by rollers are pulled up

h) either pure suction with hydro-jet
assistance or entirely hydro-jet

9. The pit in an open-pit mine is

I) the upper end of ladder at a drive sprocket
and loops downward to an idler sprocket at
the bottom

10. In pure hydraulic dredging
systems the digging and
lifting force is

j) the ladder and dump their load into the
hopper

11



Individual Task

Make the projects and Power Point Presentations on the fol-
lowing topics:

12

Strip mining in the world.

Strip mining in Russia.

Strip mining in Karelia.

Mountain top removal in the world.
Mountain top removal in Russia.
Open-pit mining in the world.
Open-pit mining in Russia.
Open-pit mining in Karelia.
Dredging in Russia.

. Dredging in the world.
. High wall mining in the world.
. High wall mining in Russia.



UNIT 2

Conventional methods of surface mining:
strip mining, mounting top removal, stripping overburden.
Mining development. Mining equipment selection

Vocabulary
Read and learn the words and word combinations:

« strip mining — qo6br4a maacTaMu

+ dump the removed overburden behind the deposit — c6pacerBaTh
VIQJEHHYIO MYCTYIO TIOPOLY 32 MECTOPOKACHUSIM I

o clay — rmuna

¢ tar-mining — 7106bI9a CMOJIBI

« alternative and more recent version — anprepaaTuBHas u 6omee
COBPEMEHHAs BepCHs

¢ steep mountain — KpyTas, OTBECHas ropa

+ to expose desired deposits below — 06HaKUTh, PACKPHITH HYKHbIE
MECTOPOIKICHHST

+ valley fills — HachInHbIE TOJWHBI, HACBITIH

+ economic goal — skoHOMMYECKas 11eJTh

+ remove the least amount of material — ygansaTs Hanmenbiee
KOJIMYECTBO MaTepuaa

« gain the greatest return on investment — 106uBaTbcst HAaOOIBIIETO
BO3BpallleHUsd UHBECTUIIU T

+ to process — 06pabaTbIBaTh

+ the most marketable mineral product — cambrit 1uKBUIHBIT (XO-
JIOBOIT) MUHEPAJI

ore deposits — 3asiexu py bl

uniform shape — ogropoxnas dhopma

to be preceded — npeguecrsoBarh

exploratory drilling — uccienoBarenbckoe (pa3BebiBaTeIHHOE)
O6ypenmne

to profile — npexcraBuTh, OXapakTepu3oBaTh

«+ ore body — pyanoe reno

* & o o

*
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*

layout — pacmosioxkenue, NIaHUPOBKA
+ mineralogy — MuHepaiornsa

a series of concentric ledges or benches — cepust KoHLEHTpHUUECKNUX

BBICTYTIOB

an access — JI0CTYII

haulage roads — TpancmoprHbie foporH

stripping overburden — ynaJerue BCKPBITITHON TOPO/ILI

expose the underlying ore body — pacumctuTs, packpbITh JTexkatiee

CHU3Y PYAHOE TEJIO/TLIaCT

most removal techniques — camble Jydiiiue MeTObI yaaleHUs

« involve extraction and removal phases — Bkriouarh (hasbl U3BICUCHH ST
U yJaJieHust

¢ loading — norpysxka

+ haulage — nepeposka

an exception to this cyclical effect — ncknouenne us storo

UKJUYIHOTO TPoIiecca

dredge — npara

bucket wheel-excavators — KoBIIeBbIE 9KCKaBATOPDI

selection — BI6OpP, 0TOOP

topography of the pit and surrounding area — Tomorpacdus maxThr

U OKpY2Kalolleil TeppUTOPUK

« the ore must be transported for processing — pyzna gojskHa ObITh

nepesesena s 06paboTKm

« rely on mobile drill rig — moararbcs na Mo6uabHbIE Oy POBBIE
YCTaHOBKM

hydraulic shovels — rugpaBinueckme sxckaBaTOPLI
front-end loaders — ppoHTaNBHBIE TOTPY3UNKY
scrapers — mabepsl, CKperepbl

haul trucks — morpysounbie caMocBaTbl
conventional methods — TpaguInonHbIe METOBI
mode of mechanical extraction — pesxkum, crrocob MEXaHUYECKOTO
yIaJeH ST

¢ TUNNINg in series — MPOU3BOIUTCS MTOATAITHO

¢ continuous process — HEMPePbIBHBIN TTpoIecc

«+ discontinuous process — npepbiBaeMblil poIIECC

« loose rock mining — 106bIYA CHITYYNX TOPOJ

* * & o o *

*

* & o o

* & ¢ o o+ o



+ solid rock mining — mo6bIua TBEPABIX MOPOJL

« flat or tabular in nature mineral streams — nockve u rTacTUHYATHIE
MUHEPaJIbHbIE TOTOKK

+ drag lines — meperackuBaromue KOHBEHEPHI, TUHUN

¢ quarrying — pazpaboTka KapbepoB, KapbepHble padpaboTKu

+ high degree of consolidation and density — Boicokast cremnenb
CITVISTHUST ¥ TIIIOTHOCTH

« are crushed and broken — pasgasiieHbr u pazduTh

+ are combined with other chemicals — coegmusioTcsa ¢ gpyrumu
XUMHUYECKUMHU BelleCTBAMU

« close proximity to the site of material use — 6ausocts xk mecty
UCIIOJIb30BaHUSI MATEPHATIOB

flagstone — minTka

limestone — usBecTHsIK

marble — mpamop

slate — mudep

+ quarried materials — 1oOBITHIE MaTepUaJIbI

* & ¢ o

Read and translate the texts

Strip Mining
Strip mining is the process of removing a thin strip of overburden,
(earth or soil) above a desired deposit, dumping the removed overburden
behind the deposit, creating the second parallel strip in the same manner,
and depositing the waste materials from that second (new) strip onto the
first strip. And so on. Strip mining is used a lot for coal, phosphates, clay,
and tar mining [12].

Mountaintop Removal

This is an alternative and more recent version of strip mining. Moun-
taintop removal mining involves removing the top of steep mountains to
expose desired deposits below. The extracted overburden from the moun-
taintop is deposited in nearby low valley areas known as “valley fills” [13].

Mining Development

The economic goal in surface mining is to remove the least amount
of material while to gaining the greatest return on investment by pro-
cessing the most marketable mineral product.
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As many ore deposits are not uniform shape, the mine plan is preceded
by extensive exploratory drilling to profile the geology and position of
the ore body. The size of mineral deposit dictates the size and layout of
the mine. The layout of a surface mine is dictated by mineralogy and
geology of the area. The shape of most open-pit mines is a cone but always
reflects the shape of the mineral deposit being developed.

Open-pit mines are constructed of a series of concentric ledges or
benches. Mines must have an access and haulage roads [12].

Stripping Overburden

Overburden is waste rock consisting of consolidated and unconsoli-
dated material. That material must be removed to expose the underlying
ore body. It is desirable to remove as little overburden as possible in order
to access the ore of interest. But a larger volume of waste rock is exca-
vated when the mineral deposit is deep. Most removal techniques are
cyclical that involves extraction and removal phases. Extraction includes
drilling, blasting, and loading. Removal involves haulage.

An exception to this cyclical effect are dredges used in hydraulic
surface mining and some types of loose material mining with bucket
wheel excavators [13].

Mining Equipment Selection

The selection of mining equipment includes the topography of the pit
and surrounding area, the amount of ore to be mined and distance the
ore must be transported for processing. Most contemporary surface
mining operations rely on mobile drill rigs, hydraulic shovels, front-end
loaders, scrapers and haul trucks to extract ore and process it [12].

Conventional Methods of Surface Mining

Open-pit and strip mining are two major categories of surface mining
which account for more than 90 % worldwide surface mining production.
The main differences between them are the location of the ore body and
the mode of mechanical extraction. For loose rock mining the process is
continuous with extraction and haulage steps running in series. Solid
rock mining requires a discontinuous process of drilling and blasting and
then loading and haulage stages.
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Strip mining techniques relate to the extraction of ore bodies that are
near the surface and relatively flat or tabular in nature mineral streams.
It uses different types of equipment including shovels, trucks, drag lines,
bucket wheel excavators and scrapers. Most strip mines process non-hard
rock deposits. They mine coal that is strip mined from surface streams.

In contrast, open-pit mining is employed to remove hard rock ore that
is located in deep streams and is limited to excavation by shovel and truck
equipment. Many metals are mined by the open-pit techniques: gold,
silver, copper.

Quarrying is a term used to describe a specialized open-pit mining
technique. Solid rock with high degree of consolidation and density is
extracted from localized deposits. Quarried materials are either crushed
and broken to produce aggregate or building stone, such as dolomite and
limestone, or combined with other chemicals to produce cement and lime.
Construction materials are produced from quarries located in close
proximity to the site of material use to reduce transportation costs.

Dimension stone such as flagstone, granite, limestone, marble, sand-
stone and slate represent the second class of quarried materials [14].

Tasks

Exercise 1

Read the sentences and decide if they are true or false ones.
Correct the false statements:

1. Strip mining is the process of digging big holes to find a desired

deposit.

2. Strip mining is used for diamonds, iron and silver.

3. Mountaintop removal mining involves removing the top of steep

mountain to expose desired deposits below.

4. The economic goal in surface mining is to remove the least amount
of material while to gaining the greatest return on investment by
processing the most marketable mineral product.

. The size of mineral deposit dictates the access to haulage roads.

. The shape of most open-pit mines is rectangular.

7. Overburden is a waste rock consisting of consolidated and uncon-

solidated material.

o G
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10.
11.
12.

13.

14.
15.

. Tt is desirable to remove as much overburden as possible in order

to transport and process it.

. Most removal techniques are cyclical that involves extraction and

removal phases.

Extraction includes drilling, blasting, and loading.

The selection of mining equipment includes the proximity to factories.
Most contemporary surface mining operations rely on mobile drill
rigs, hydraulic shovels, front-end loaders, scrapers and haul trucks
to extract ore and process it.

For loose rock mining the process is continuous with extraction
and haulage steps running in series.

Solid rock mining requires digging and processing.

Most strip mines process non-hard rock deposits.

16. Quarried materials are either crushed and broken to produce ag-
gregate or building stone, or combined with other chemicals.
Exercise 2
Match columns A and B:
A B
strip mining npara
steep mountain J00bIUa TBEPBIX TTOPOJ
ore deposits yIaJeHne BCKPBIITHON MOPOIbI
a series of concentric ledges BKJIIOYATh (pa3bl U3BJIEYEHUS U
yaaneHus
dump the removal overburden behind | rpaaunmonnbie MmeTomb
the deposit
stripping overburden cepust KOHIIEHTPUYECKUX BBICTYIIOB
loading cOpachiBaTh yIaJeHHYIO IIYCTYIO
HOPOJLY 32 MECTOPOKAEHUEM
haulage n00bIYa MacTaMu

involve extraction and removal phases | norpyska

conventional methods J06GBIYA CHITYYUX TOPOJL
loose rock mining 3aJIE€KHU PYIBI

solid rock mining nepeBo3Ka

dredge oTBeCHas ropa
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Exercise 3
Complete the sentences with suitable words:

1. The economic goal in surface mining is ..... the least amount of
material while to gaining the greatest return on investment by process-
ing the most ..... mineral product.

2. The .... of mineral deposit dictates the size and layout of the mine.

3. The shape of most open-pit mines is .... but always ..... the shape of
the mineral deposit being developed.

4. Open pit mines are constructed of series of ... ......

5. Overburden is ... ...... consisting of consolidated and unconsolidat-
ed material.

6. Overburden must be removed to expose the underlying .... ... )

7. Most removal techniques are cyclical that involves ......and ..... .... .

8. Extraction includes drilling, .... and loading.

9. Removal includes ... .

10. The selection of mining equipment includes .... of the pit and sur-
rounding area, the amount of ore to be mined and .... the ore must be
transported for processing.

11. The main difference between open-pit and strip mining are the ....
of the ore body and the .... .... .

12. For loose rock mining the process is ..... with extraction and haulage
steps running in .... .

13, mining requires a discontinuous process of drilling and
blasting and then loading and haulage stages.

14. Strip mining techniques .... to the extraction of ore body that are
near the surface.

15. Most strip mines .... non-hard rock deposits.

16. Open-pit mining is employed to remove hard rock ore that ... .....
in deep streams and ... ..... to excavation by shovel and truck equipment.

Exercise 4
Answer the questions:

1. What kind of a process is strip mining?
2. What stages does mountaintop removal involve?
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3. What is the economic goal in surface mining?

4. What do the size and layout of a mine depend on?

5. What is an overburden?

6. What steps do extraction and removal include?

7. What equipment is used in most contemporary surface mines?
8. What is the difference between open-pit and strip mining?

9. How are loose and hard rocks mined?

10. What techniques and equipment are used in strip mining?
11. What is quarrying?

Individual Task

Make projects and Power Point Presentations on the following
topics:

20

1. The most conventional techniques to remove stripping overburden
in the world.

2. The most conventional techniques to remove stripping overburden
in Russia.

. The main ore deposits in the world.

. The main ore deposits in Russia.

. The main ore deposits in Karelia.

. Coal deposits in Russia.

. Equipment used at strip mines.

. Quarrying in Russia.
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UNIT 3

Production and Equipment. Processing

Vocabulary
Read and learn the words and word combinations:

+ production — IPOU3BOACTBO

equipment — o6opyoBanue

mechanical drilling — mexanmueckoe Oyperue

hard rock overburden — Bckpslia TBEPABIX IIOPOJL,
mechanical devices — mexanuueckue ycrpoiicTsa
capable — crroco6HbBII (cZIe1aTh UTO-TO), HPUTOLHBIIA
loosening hard rock — ocraburs TBEpAYIO TIOPOIY
ammonium nitrate — aMMuadHasg ceJquTpa

on the basis of the nature of the ore — ncxomst u3 mpuposr pyab!
the speed and depth — ckopocTs u rny6una

to fracture — soMaThb, HALJIOMUTD

® 6 6 6 6 O 6 0 0+ o o

a specified tonnage — ykasanHbBIN TOHHAK

*

current muck face — moBepxHOCTb HeJaBHO OTOUTOM, HeyOpaHHOIL
OPOJIBI

*

bench — BbicTYII, pyAHBI CTBOJ

loading — morpyska

is conducted — mpousBoguTCS

utilize — ncnoap3oBaThH

table shovels — momaTsr

hydraulic shovels — rugpaBandeckme axcKkaBaToOpPbI

* 6 6 ¢ o o

has resulted production advantages and cost saving over traditional

vehicle haulage — mpuBeso x mpenMyecTBaM MPOU3BOACTBA

1 K 9KOHOMUU CTOMMOCTH TI0 CPABHEHUIO ¢ TPAAUITHOHHON Tepe-

BO3KOH TATauaMu

« in three to five cycles or passes of shovel — ot Tpex g0 nsgTH HUKIOB
WJIN TTPOXOJIOB KOBIIIA

« tracked shovels — rycenmunbie 9KCKaBaTOPLI
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+ rubber-tyred loaders — nmorpysuunku ¢ pe3SuHOBBIMY IIHMHAMU
cable shovels — TpocoBsie axcKaBaTOPHI

*

*

payloads — mosiesnas Harpyska
+ haul trucks — raraun

*

diesel engines — nusenbuble gBUTaTEIN
electrical drives — asekTprueckue mpUBOIBI
ton capacity trucks — rpy30Bbie aBTOMOOIIIH C IPY30TOBEMHOCTEIO

single/dual direction traffic — ogHOCTOpOHHEE/HBYXCTOPOHHEE
JBUKEHUE

* o o

o left or right lane configuration — kondury pamnns J1eBoi WK IpaBoil
CTOPOHbBI

« visibility of tyre position — BHANMOCTbH TTOTOKEHUS UH
o left hand traflic — neBocroponHee gBUKeHNE
« driver-side collision — ¢cTONKHOBEHME CO CTOPOHBI BOAUTELS

*

gradients — YKJIOHBI, HAKJIOHBI, TPAIUEHTbI

sustained hauls — npogoskuTEIBHDBIE TEPEBO3KI

safety and water drainage — 6e30MacHOCTb U OTBOJL BOJIBI
road berms — 1oposkHbBIE HACBIITH, HEPMBbI

degree of reliability — crenens HagexHOCTH

* 6 6 o o

adjacent excavations — cMeKHbBIE, COCETHIE PACKOIIKU
features — uepThl, 0COGEHHOCTH

*

*

switch-back grades — mogbesamnble goporu B 06paTHOM HAIIPABICHIH
long steep grades — uinHHbBIE KDY ThIe YKIOHBI

ore handling — mepepaboTka pyast

conveyance — IepeBo3Ka, TPAaHCIIOPTHPOBKA

semi-mobile crusher — monymobuabHast podUIKa

* & 6 o o

a modular form — moxynpHasa popma
steeper grades — 60J1ee KpyThie YKIOHBI
+ mineral processing — 06paboTka, mepepaboTka MUHEPAJIOB

*

+ art of treating crude ores — HCKYCCTBO OUMCTKY HEOUMIIIEHHOMN
pybI

+ to undergo — nmogBeprarbcs

+ comminution — apobienue

+ must be liberated — nysno ocBo6oguTh



« interlocked state — 3ab610KkMpoBaHHOE COCTOSTHUE
« grind into powder — n3mesib4aTh B MOPOIIOK

o mills — MmesbHUIIBI

« discrete mineral particles — pasposHeHHbIE YACTU LI
« gravel beds — mracTer rpaBus

« recoverable — u3BeueHbl

«+ in log washers — B 6peBHax, B 1€pEBIHHbBIX JOTKAaX
+ mill feed — coippe

+ jaw crushers — mekoBbIe pOOUIKI

+ cone crushers — KOHyCHBIE IPOOUIKI

o cylinder mill — nuanMHApUYecKas MeTbHUIA

+ be disintegrated — usmesibueHHBIN

+ varying length-to-diameter ratios — mepemMeHHOE OTHOIIECHWE ITTHHBI
K IHaMeTpy

+ to remove low-grade overburden material — ygazsaTh HI3KOCOPTHYIO
YCTYIO HOPOLY

+ crude ores — HeoUHIIIEHHAS Py/Ia

+ mounted with axis — ycranosiensr Ha ocsax

+ autogenous mill — aBTorennas MenpHMIA

+ semi-autogenous mill — mosiyaBTorennas MeJbHMIA

o roll crusher — BankoBas npobunka

« shafts — Basbt

« soluble rock — pacrsopumas nmopoaa

« leaching — BoimesraunBanue

+ pyrometallurgical — nupomerannyprudeckuii

+ refining — ounienue

« low-grade copper oxide ore — py/Ipl ¢ HUBKIM COIEPKAHUEM OKCH/IA
Meau

« so that comminution takes place in the material bed between them —

TaKUM 00pa3oM, U3MeJb4eHre TTPOUCXOIUT B CJI0€ MaTepuasia
MEXK/y HUMU

« the coarser part — 6oJiee rpy6ast vactb

+ to revolve — Bpamars(cs)
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Read and translate texts

Drilling and blasting

Mechanical drilling and blasting are the first steps in extracting ore
from most open-pit mines and the most common method used to remove
hard rock overburden. While there are many mechanical devices capable
of loosening hard rock, explosives are preferred method. A commonly
used hard rock explosive is ammonium nitrate.

Drilling equipment is selected on the basis of the nature of the ore
and the speed and depth of holes necessary to fracture a specified tonnage
of ore per day. For example, in mining a 15-m bench of ore, 60 or more
holes will generally be drilled 15 m back from the current muck face
depending on length of the bench to be mined [11].

Loading

Surface mining is now conducted utilizing table shovels, front-end
loaders or hydraulic shovels. In open-pit mining loading equipment
matches with haul trucks that can be loaded in three to five cycles or
passes of shovel. With sharp rock hard digging and wet climates, tracked
shovels are preferable. Rubber-tired loaders are preferred for loading
material that is low volume and easy to dig. Loaders are very mobile and
well-suited for mining scenarios requiring rapid movements from one
area to another. Hydraulic shovels and cable shovels have similar advan-
tages and limitations.

Hydraulic shovels are not preferred for digging hard rock. Large cable
shovels with payloads of about 50 cubic meters are preferred at mines
where production exceeds 200 000 tons per day.

Hydraulic shovels allow greater operator control to selectively load
from either the bottom or top half of mine face [11].

Haulage

Haulage in open-pit and strip mines is accompanied by haul trucks.
Technical development in haul trucks such as diesel engines and electri-
cal drives have led to much larger capacity of vehicles.

Several manufactures currently produce 240 tons capacity trucks
with exception for greater than 300 tons capacity trucks in the near
future. Haul road systems may use single or dual direction traffic. Traffic
may be either left or right lane configuration. Left lane traffic is frequent-
ly preferred to improve operator visibility of tyre position on very large
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trucks. Safety is improved with left hand traffic by reducing the potential
for driver-side collision in the center of the road.

Haul road gradients are typically limited to between 8 and 5 % for
sustained hauls and optimally are about 7 to 8 %. Safety and water
drainage require long gradients to include at least 45-m sections.

Road berms (elevated dirt boarders) located between roads and ad-
jacent excavations are standard safety features of surface mines. They
may also be placed in the middle of the road to separate opposing traffic.
Where switch-back haul roads exist, increasing elevation escape lanes
may be installed at the end of long steep grades. Road edge barriers such
as berms are standard and should be located between all roads and ad-
jacent excavations.

Rail haulage is superior to other methods for transport ore over long
distances outside the mine.

Rail haulage is no longer widely used in open-pit mining since the
advent of electrical and diesel-powered trucks [11].

Ore handling (Conveyance)

Location of a semi-mobile crusher in mine pit with subsequent trans-
port out of the pit by a conveyor system has resulted production advan-
tages and cost savings over traditional vehicle haulage. Crushers are
constructed in a modular form to allow some portability within the mine.

Conveyors’ advantages include automatic and continuous operation,
a high degree of reliability with up to 90 to 95 % availability. Using
steeper grades lowers the need to remove low-grade overburden materi-
al and may reduce the need to establish high-cost haulage roads [11].

Processing

Mineral processing, art of treating crude ores and mineral products,
in order to separate the valuable minerals from the waste rock, is the first
process that most ores undergo after mining.

Comminution

The minerals must be liberated from their interlocked state physical-
ly by comminution.

As a rule, comminution begins by crushing the ore to a certain size
and finishes by grinding into powder. These processes are carried out in
mechanized crushers and mills. Whereas crushing is done mostly under
dry conditions, grinding mills can be operated both dry and wet, with
wet grinding being predominant [14].
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Crushing

Some ores occur in nature as mixtures of discrete mineral particles,
such as gold in gravel beds and streams and diamond in mines. These
mixtures require little or no crushing, since the valuables are recoverable
using other techniques (breaking up placer material in log washers).

Most ores are made up of hard, tough rock masses that must be crushed
before the valuable minerals can be released.

In order to produce a crushed material suitable for use as mill feed
crushing is done in stages.

In the first stage, the devices used are mostly jaw crushers with open-
ings as wide as two meters. These crush the ore less than 150 millimeters,
which is suitable size to serve as feed for the secondary stage.

In this stage, the ore is crushed in cone crushers to less than 10 to
15 millimeters. This material is the feed for grinding mill [14].

Grinding

In this process stage, the crushed material can be disintegrated in
a cylinder mill, which is cylinder built to varying length-to-diameter
ratios. It is mounted with the axis horizontally and partially filled with
grinding bodies that are caused to tumble under the influence of gravi-
ty by revolving the container. A special device is the autogenous or semi
autogenous mill. Autogenous mill operates without grinding bodied,
instead, the coarser part of the ore simply grinds itself. To semi autoge-
nous mills 5 to 10 % grinding bodies are added. There is another deve-
lopment, combining crushing and grinding, it is the roll crusher. This
consists of 2 cylinders that are mounted on horizontal shafts and driven
in opposite directions. The cylinders are pressed together under high
pressure, so that comminution takes place in the material bed between
them [14].

Solution Mining Methods

Solution mining is employed to extract soluble ore where conventional
mining methods are less efficient and /or less economical. Also known as
leaching or surface leaching.

This technique can be a mining method or it can be used in pyrome-
tallurgical steps of smelting and refining.

Gold, silver and low-grade copper oxide ores are processed by leach-
ing [14].
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Tasks

Exercise 1

Read the words and word combinations in English and match
them with their Russian equivalents:

1) mechanical drilling

a) TUJIPABJINYCCKUIT HKCKABATOP

2) loosening hard rock

b) nosymobunbHas rpobuika

3) hard rock overburden

¢) nepepaboTKa pyabl

4) on the basis of the nature of ore

d) MCKYCCTBO OUMCTKHU HEOUUTIIEH-
HBIX PY/L

5) a specified tonnage

e) npobienue

6) current muck face

f) rsaraun

7) hydraulic shovels

€) 0caabuTh TBEP/bIE OPOBI

8) in three to five cycles or passes of
shovel

h) morpysunku ¢ pesuHOBBIMU
HIMHaMU

9) tracked shovels

i) rpy30BbBIe aBTOMOOWJIH C TPY30-
MOBEMHOCTBIO

10) rubber tyred loaders

Jj) IycTBIe TOPO/IbI TBEPBIX TOPOJL

11) payloads

k) mamenpuenue, mandoska

12) haul trucks

1) coipbe

13) ton capacity trucks

III) TryceHn4HbI€ DKCKaBaTOPbI

14) ore handling

Il) IIPpOU3BOJAUTD, BbIIIOJIHATDH

15) semi-mobile crusher

0) UCXO/Is1 U3 IPUPOJIBI PY B

16) art of treating crude ores

P) OBEPXHOCTh HEJABHO OTOUTOIA,
HeyOpaHHON OPOIbI

17) comminution

q) OT TPEX JI0 MATH IUKJIOB UK
IPOXO0/IOB KOBINA

18) to carry out

T) YKa3aHHbII TOHHAX

19) mill feed

S) 1oJie3Hast HAarpy3Ka

20) grinding

t) MexaHnYecKkoe Oypenre
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Exercise 2

Group the words from the list and put them in the table. Use
the captions (headings) as characteristics and marks of words
being selected:

Comminution, jaw crushers, autogenous mills, semi-autogenous mills,
conveyance, cylinder mills, cone crushers, electrical and diesel-powered
trucks, rubber tyred loaders, grinding mills, haul trucks, drilling, grind-
ing, hydraulic shovels, front-end loaders, table shovels, crushing, blasting,
cable shovels, loading, haulage, silver, leaching, gold, low-grade copper
oxide ore, tracked shovels.

Techniques and

methods used in Haulage Types of Types of | Types of Names of
production and . shovels/ . minerals,
. vehicles mills crushers
processing of rocks, excavators rocks
mineral and ores
blasting
Exercise 3

Choose the suitable answer to each question:
1. Which steps are the first ones in extracting ore from most open-pit
mines and the most common method used to remove hard rock overburden?

a) digging and excavating
b) mountaintop removal and dredging
¢) mechanical drilling and blasting

2. What is the preferred method capable of loosening hard rock?

a) leaching
b) using explosives
¢) heating

3. What equipment is used in conducting surface mining now?

a) hydraulic shovels
b) table shovels, front-end loaders and hydraulic shovels
¢) floating equipment
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4. What does loading equipment match with in open-pit mining?
a) with haul trucks that can be loaded in three to five cycles or
passes of shovel
b) with front-end loaders that can be loaded in two to four cycles
or passes of shovel
¢) with haul trucks that can be loaded in five to seven cycles or
passes of shovel

5. What kind of trucks is haulage in open-pit and strip mines accom-
panied by?
a) by rubber-tyred trucks
b) by carts pulled by horses
¢) by haul trucks

6. What for are crushers constructed in a modular form?
a) to beautify the process of ore handling
b) to enable the process of ore handling
¢) to allow some portability within the mine

7. What equipment is used for the process of comminution?
a) scrapers
b) crushers and mills
¢) drill rigs

8. What does comminution begin and finish by?
a) begins by crushing the ore to a certain size and finishes by
grinding it into powder
b) begins by excavating ores and finishes by loading them
¢) begins by crushing the ore to a certain size and finishes by
loading it

9. What are the stages of producing a crushed material suitable for
use as mill feed?

a) a crushed material is produced in two stages: in the first stage
jaw crushers are used and in the second stage cone crushers are
utilized

b) a crushed material is produced in three stages by using cylinder
mills

¢) a crushed material is produced in two stages by using grinding
mills
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Exercise 4

Match the words and their definitions:

1) equipment

a) a cargo, weight placed on something

2) to fracture

b) a substance formed naturally in the ground and from
which metal can be obtained

3) muck ¢) an excavating machine

4) loading d) a narrow shelf, path, or ledge typically at the top of
a slope, the shoulder of a road

5) payloads e) to clean up; to move or load rubbish; material removed in
the process of excavating or mining

6) engine f) the load expressed in tons of cargo or equipment which
the vehicle is designed to transport under specified
conditions of operation in addition to its unladen weight

7) gradient g) to cause a crack; to damage or destroy as if by rupturing

8) berms h) the necessary items for a particular purpose

9) ore i) a machine with moving parts that converts power into

motion

10) conveyance

j) an inclined part of a road or railway, a slope

11) undergo k) breaking into pieces; crumbling, pulverizing the process
of breaking up of a material to form smaller particles
12) grinding 1) move in a circle on a central axis; go around

13) comminution

m) to experience something that is unpleasant or has
a strong effect

14) to revolve

n) the process of turning solid particles into a granular form

15) shovel

0) the process of transporting something from one place
to another; vehicle or method of transport

Individual Task

Make the projects and Power Point Presentation on the follow-

ing topics:

1. The process of drilling.
2. Drilling equipment.
3. The process of blasting.
4. Blasting equipment.
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. Loading equipment in open-pit mining.
. Haulage equipment.

. Comminution.

. Crushing.

. Griding.

. Solution mining methods.

. Haulage in open-pit and strip mining.
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Test (units 1-3)
Task 1

Choose the best answer:

1. Surface mining is

a) the process of digging big holes

b) a form of mining in which the soil and rock covering mineral
deposits are removed

¢) a form on underwater mining

2. Open-pit mining is
a) exactly what the name implies: a big hole (or pit) in the ground
b) the method of processing ores
c) the process of excavating hard rocks

3. High wall mining is
a) the process of excavating overburden
b) the process of extracting diamonds
¢) combination of surface mining techniques and sub-mining
techniques

4. Dredging is
a) the method of mining copper
b) the process of mining materials from the bottom of a body of
water
¢) the technique of mining silver

5. Strip mining is
a) the process of removing a thin strip of overburden above a de-
sired deposit dumping the removed overburden behind the
deposit, creating the second parallel strip in the same manner
b) the process of digging shafts and tunnels
c) the process of extracting placer deposits

6. Mountaintop removal mining involves

a) removing overburden lying above the desired deposits

32



b) removing the top of steep mountains to expose desired deposits
below
¢) removing snow layers to expose desired deposits below

7. Economic goal in surface mining is

a) to produce as much as possible of marketable products

b) to reduce employees’ salaries

¢) to remove the least amount of material while to gaining the
greatest return on investment by processing the most mar-
ketable mineral product

8. Overburden is

a) hard rock overlying ore body

b) waste rock consisting of consolidated and unconsolidated ma-
terial that must be removed to expose the underlying ore body

¢) loose material overlying ore body

9. The differences between open-pit and strip mining are
a) methods of extracting ores
b) methods of selecting equipment
c) the location of the ore body and the mode of mechanical extraction

10. Quarrying is
a) a term used to describe a specialized open-pit mining technique

b) the method of processing ore
¢) mining loose rocks

Task 2

Match words to form appropriate word combinations:

1) open a) mining production
2) conventional b) rigs

3) worldwide surface c) methods

4) drill d) shovels

5) hydraulic e) pit mining
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6) front-end

f) direction traffic

7) haul g) loaders

8) desired h) removal

9) mountaintop i) mountain

10) steep j) deposit

11) rubber k) tyred loaders
12) tone 1) capacity trucks
13) single/dual m) crushers

14) jaw n) grade

15) autogenous 0) trucks

16) low p) mill

Task 3
Choose the best answer, use words and phrases from the list:

a) hydro-jet assistance and hydro jet
b) the hopper

¢) mechanical drilling and blasting
d) the clam shell

e) mineral processing

f) solution mining methods

g) comminution

h) explosives

i) jaw crushers

j) cone crushers

What do we call:

1. The first steps in extracting ore from most open-pit mines and the
most common method used to remove hard rock overburden.

2. The most preferable method of loosening hard rock.

3. The container into which the filled buckets dump their load.

4. The dredge that is characterized by a large single bucket operating
at the end of cables.

5. The devices that are best suited to digging relatively small-sized
loose materials such as sand, gravel, marine shell deposits and unconso-
lidated overburden.
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6. The first process that most ores undergo after mining

7. The process that begins crushing the ore to a certain size and
finishes by grinding it into powder.

8. The devices used in the first stage of crushing ores.

9. The devices used in the second stage of crushing ores.

10. Mining methods employed to extract soluble ores.

Task 4

Sort these words out under the headings:

3. Equipment

1. Techniques 2. Devices, equipment .
. . . used in the processes
used in production used in the process S
. . of comminution,
and processing rocks of dredging

crushing and grinding

1) clam shell dredge
2) crushing
3) loading
4) conveyance
5) bucket-line dredge
6) grinding
7) mineral processing
8) haulage
9) autogenous and semi-autogenous mill
10) cone crushers
11) drive sprocket
12) treatment plant
13) drilling
14) jaw crushers
15) blasting
16) roller
17) idler sprocket
18) cylinder mill
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19) grinding mill
20) dredge
21) hopper
22) bucket ladder

Task 5
Choose the best answer to each question:

1. What kind of mining is surface mining?
a) a form of underwater mining
b) the other way of underground mining in which the overlying
rock is left behind and the required mineral deposits are removed
through shafts and tunnels
¢) a combination of digging, blasting and excavation

2. How is the pit in an open-pit mine created?
a) by digging
b) by removing overburden
c) by blasting with explosives and drilling

3. How is high wall mining conducted?
a) you start with an open-pit mine and then drill into those walls
to extract more resources
b) you blast walls and then extract resources
c) you dig huge holes to extract resources

4. What excavation equipment is used in the process of dredging?

a) underwater shovels

b) an endless chain of open buckets that travel around a truss or
a ladder

¢) hoppers and sprockets

5. How is the process of loose rock mining conducted?

a) it is a continuous process with extraction and haulage running
in series

b) it requires blasting and drilling stages

¢) it requires continuous blasting and loading

36



6. How is the process of solid rock mining conducted?
a) it requires digging and loading
b) it requires blasting overburden
¢) it requires a discontinuous process of drilling and blasting and
then loading and haulage stages

7. What equipment do strip mining techniques include?

a) dredges and drill rigs
b) shovels, trucks, drag lines, bucket wheel excavators and scrapers
¢) crushers and mills

8. What is the first process that most ores undergo after mining?

a) haulage
b) loading

¢) mineral processing

Task 6
Choose the correct word from the choices offered:

1. Drilling equipment is selected on the basis of the nature / struc-
ture / shape of the ore and the speed and depth of holes necessary to
fracture a specified tonnage of ore per day.

2. Mechanical drilling and blasting are the first steps in extracting
ore from most open-pit mines and the most common method used to
remove loose minerals / solid rocks / hard rock overburden.

3. While there are many mechanical devices capable loosening hard
rock drilling / explosives / digging are preferred method.

4. In open-pit mining loading equipment matches with haul trucks /
rubber-tyred trucks / front-end loaders that can be loaded in three to
five cycles or passes of shovel.

5. Hydraulic shovels / cable shovels / table shovels are not preferred
for digging hard rock.

6. Large table shovels / cable shovels / hydraulic shovels with
payloads of about 50 cubic meters are preferred at mines where production
exceeds 200 000 tons per day.

7. Haulage in open-pit and strip mines is accompanied by front-end
loaders / haul trucks / rubber-tyred loaders.
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8. Left Lane traffic / right lane traffic / single direction traffic is
frequently preferred to improve operator visibility of tyre position on
very large trucks.

9. Crushers are conducted in a modular form to support /to allow /
to enable some portability within a mine.

10. Comminution begins by crushing the ore to a certain size and
finishes by grinding into small particles / powder / a crushed material.

11. In order to produce a crushed material for use as crushed stones /
mill feed / flagstone crushing is done in stages.

12. In the first stage, the devices used are mostly cone crushers /
cylinder mills / jaw crushers with opening as wide as two meters.

13. Cylinder mill / autogenous mill / semi-autogenous mill operates
without grinding bodied, instead, the coarser part of the ore simply grinds
itself.

14. There is another development, combining crushing and grinding,
it is jaw mill / the cylinder mill / the roll crusher.

Task 7
Complete the sentences with words and phrases from the list:

1. Strip mining is the process of removing ....... above a desired
deposit.

20 is an alternative and more recent version of strip mining.

3. Mountain removal mining involves removing ......... to expose de-
sired deposits below.

4. Overburden is ...... of consolidated and unconsolidated material.

5. Most removal techniques are cyclical and involves ....... )

6. The selection of mining equipment includes ..... of the pit and sur-
rounding area, the amount of ore must be mined and ....... the ore
must be transported for processing.

7. Most strip mines process ...... .

8. Quarried materials are either ....... to produce building stone or
combined with other chemicals to produce cement and lime.

9. Mineral processing, art of treating crude ore and mineral products
in order to separate ....... from the waste rock, is the first process
that most ores undergo after mining.
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a) the top of steep mountains

b) extraction and removal phases
¢) mountain removal

d) topography

e) valuable minerals

f) crushed and broken

g) a thin strip of overburden

h) distance

i) non-hard rock deposits

j) waste rock

Task 8
Match the words and their definitions:

1. Methods of extracting minerals a) copper
near the surface of Earth
2. Naturally occurring accumulations | b) aluminum
or concentrations of minerals
3. Rock or soil overlying a mineral ¢) surface mining
deposit
4. Get, acquire d) phosphate
5. A red-brown metal e) overburden
6. A chemical compound that f) obtain
contains phosphorus
7. A long, narrow, typically vertical | g) mineral deposit
hole that gives access to a mine
8. A light