UNIT 1

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:

*
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*

*

+*

surface mining — orkpbiTas 1006bua, OTKpbITas paspaboTKa
soil — nousa

rock — mopoza

cover — MOKpPbIBATh

to remove — y1aasTh

underground mining — nojsemuas 1o0biua

overlying rock — Bollenexaias nopoja

is left behind — octaercsa nosaau

removed through shafts or tunnels — yzganensi yepes maxrsoi
1 TOHHEJIN

solid minerals — TBepibie MUHEpaJIbI

obtain — nosyuars

sand — necok

gravel — rpasuii

crushed stone — nebenn

phosphates — ocdarsi

coal — yroJsb

copper — Mejlb

iron — xeJjie3o

aluminum — anooMuHMii

in various degrees — B passinuHoii crenenu

for different resources — 151 pazJinuHBIX IPUPOJHBIX PECYPCOB
strip mining — pazpaboTKa 1J1acToB

mountaintop removal — yajieHre ropHbIX BepUINH

dredging — Beiemka rpyHTa

high wall mining — no6biua ¢ BeicOKUX cTEH

waste material / overburden — nycras nopojaa / BckpbiliHas
HOPO/Ia, BCKPbIIIa

complications in terms of electricity and water — ciioxHOCTH € 971€K-
TPUYECTBOM U BOJLOI

imply — nogpasymeBarb, 03HaYaTh

a big hole in the ground — 6osbmas sima / kapbep B 3eMJie



*

*

*

* &+ &+ & + o+ 9

*

*« & o+ *« + &+ @

*

*

*

to blast — B3pbiBaTh

explosives — B3pblBYaTbie BElECTBa

drilling — 6ypenne

a quarry — Kapbep, KaMeHOJIOMH 51

surface mining techniques — MeTo/ibl OTKPBITOIT 1OOBIYM
sub-surface techniques — meTobl HoA3EMHOIT JOOBIYMN

to bore — 6ypurpb

extract more resources — 100biBaTh 060JIblIE HPUPOJHBIX PECYPCOB
is performed remotely — npoussoauTcs yaanenuo

to monitor — cJeUTb, IPOBEPATH, HAbII01aTh

continuous miner machine — HenpepsiBHo paboTtaloiee ropaoe
obopyoBaHue

dredging — BbieMka rpyHTa

a body of water — Bojioem

underwater extraction — 1ojBojiHas BbleMKa

a placer deposits — MecTOPOKAEHHS CBIITYYUX [TOPOJL

floating equipment — nasyuee o6opyr0BaHue

dredging systems — cucTeMbl BoIeMKH IPYHTa, CHCTEMBI JIHOYTJIY-
OieHus

mechanical or hydraulic — mexannueckuit uau rugpasanyeckuii
the bucket ladder — konBeiiep ¢ koBiamMu

bucket-line dredge — apara kosieBoro konseiiepa

tool — mHCTPYMEHT

single hull — oqunounbIiT KOpIyC

supporting —1oiepK uBaoumn i

excavating and lifting mechanism — akckaBaTopHbIii 1 110IbEMHbII
MexaHU3M

an endless chain of open buckets — 6eckoneunas 1enb OTKPBITBIX
KOBIIEH

travel around a truss or ladder — nepememaiorca no pepmam
M JIECTHHI[AM

the lower end of a ladder rests on mine face — HukHmMiIt KoHely
KOHBeliepa HaXOAUTCS Ha NOBEPXHOCTH IAaXThI

the bottom on the pond — na e Bogoema

the feed hopper — 3arpysounbiii GyHkep



Tasks

Exercise 1
Match columns A and B:

A

B

1) soil and rock covering the mineral
deposit

a) YAAJAAIOTCA YCPECD MaxTL
M TOHHEJIH

2) the overlying rock is left behind

b) BeieMKa rpyHTa

3) the required mineral deposit

¢) pazpaboTKa 1J1acToB

4) are removed through shafts
or tunnels

d) Tpebyomieecsa MecTOpoKAeHHE
MHHepaJia

5) two thirds of the world’s solid
minerals

'f.‘) BblIlle/IeXKalllad [opoja ocTacTcA
nmosajau

6) is used in obtaining

f) mcnonbayerca ans go6b14u

7) dredging

£) JIBe TPETH TBEP/ABIX MUHEPAJIOB
B MHpe

8) strip-mining

h) ynanenue ropusix Bepuimnn

9) overburden

i) MOYBa U MOPOJbI, MOKPBIBAIOIHE
MECTOPOK ICHHEe MU HepaJia

10) mountaintop removal

J) nycras ropuas nopoja (BCKpbiiia)

Exercise 2

Match the words and their definitions:

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

2) naturally occurring accumulations or concentrations

b) aluminum

of minerals
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) a long, 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 |1) 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.



