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1. BAI THAI QUANG PUOI ( MINE TAILINGS STORAGE)

Diagram of an open-pit mine operation and simplified mass balance of wastes and minerals

Waste Rock Pile
(WRP)

Tailing Storage Facility

Gold Concentration Crushing

Adrien Dimech & Al 2022.



1.BAI THAI QUANG BUOI (TAILING DAMS)

Mine tailings are a major waste stream generated in mining operations. Tailings are the waste material
left over after the valuable component has been removed through processing. They include ground-up
rock or sand, and the chemical reagents and process water used to extract the commodity. Tailings
dams, also referred to as tailings storage facilities,are the most common method used to store this

material.
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Hinh 1. Luu trif quang dudi trén mat (tailing dams)




Hinh 2. M dong Sin Quyén, Sin Quyen Copper Mine, Lao Cai
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2. VAN DE V& DAP (DAM BREACHED)
- Trung Quoc (China):12.000 tailings dam

- Brazil: Samarco, 2015

+ 33 million cubic metres of mine waste
+ 19 killed

+ 650km to Allantic

Cause of the dam failure:

(dam constructionprocedures, improper
maintenance of drainage structures

and inadeguate monitoring)

large volumes of saturated sand adjacent to
the dam wall.

- Small earth quakes




- Canada: Mount Polley,2014

+ Copper-gold mine

+ 22 000 tonnes of ore per day.

+ 25 million cubic metres of mine waste
+ The Mount Polley dam failure created the
largest environmental disaster in Canadian
mining history

- Cause of the dam failure:

+ The original foundation investigation failed to understand the nature of a layer of weak
glacialdeposits, composed of silt and clay,

+ The report also found that the dam was susceptible to failure from overtopping and
internal erosion.



Storage dams — why are tailings dam failures more common than water dam failures?

Differences between water-retention dams and tailing dams

Component

Tailings dam

Water-retention dam

Stored material

Tailings solids and processed water with various
contaminant levels, run-off water

Water

Regulatory regime

Ministry of Mines, Ministry of Environment

Ministry of Public Works, Regional Authorities, National
Dam Associations

Operation life

Limited operation life - 5 to 40 years

Typically designated as 100 years but “as long as
required by society”

Construction period

Raised over the mines operating time

Usually 1 to 3 years

Closure

Infinite closure period, aim for “walk away” design

Often not addressed, but facility may be decommissioned

Engineering

Medium to high level

High level

Continuity of engineering

Varies: Owner and engineer may change frequently
during the construction period

Usually one engineering firm for design and construction

Quality assurance and
quality control

Generally good for starter dam, variable levels during
construction period. Can be at a low level for some
companies

High level

Consequences of failure

Tailings debris flow resulting in physical damage and
environmental contamination

Water-inundation damage

Dam section

Can vary during the design life, e.g. transition to
centreline or downstream

Usually a consistent section




Causes of tailing dams failures 1915-2016

52 Unknown
Many of the clder dam failures that were not
sufficiently documented may fall infto this

category.

21 Earthquake - seismic instability
Dams are designed to withstand
earthquakes, but if the earthguake is
larger than that which was anticipated,
the structure can be destroyed by the
shaking.

T Erosion - external erosion
Simpde erosion of a dam face, typically due
to precipitation run-off that i not repaired

17 Seepage - seepage and internal erosion
Erosion of dam material due to water passing through
areas of the dam that are designed to remain dry.

[ m-1'D

30 Slope instability - stafic failure

A constant load that causes deformation, to the point
at which a dam partially or completely fails. Often
caused by partial saturation of areas of the dam that
are designed to remain dry.

15 Foundation - structural and foundation
conditions, foundations with insufficient

. finati

Failure related to building the dam on a surface
that does not provide sufficient support for the
weight of the dam. An example is a layer of clay
under a dam.

16 Structural - structural inadequacies,
inadequate or failed decants

Design errors or failure of a designed
component to function as designed. Failed
decants (which drain water from the impound-
ments) are 8 COMMON cause.

44 Owertopping

Water flowing over the top of a dam.
Tailings dams are made of erodible
matesial, and overtopping will cause
erosion.

1 Mine subsidence

If the dam or impoundment is built above an
underground mine, collapse of the underground
mine workings can lead to release of the
impounded tailings.

Sorce WD0LD 2000, Chambers 2007




2. CAC GIAI PHAP AN
TOAN DAP BAI THAI
DONG TA PHOI

_______________________________________________________________________________________________________________________________________________________________________________________



CAC QUI PINH CUA VIET NAM VE AN TOAN BAI THAI

Vé quan ly, van hanh, kiém tra va giam sat ho thai:

- Hién nay & Viét Nam chwa c6 mdt van ban phap ly nao quy dinh vé quan ly an
toan TSF ( ho lwu trir quang dubi)..

- Cac van ban chu yéu la cac quy dinh trén goc dd mdi trwdng vé quaén ly chat
thai ran va méi trwdng xung quanh khu vwe lwu trie chat thai ran nhw nwéce thai,
khi thai, dat quy dinh trong Luat Bao vé mdi trwdng va cac van ban dudi luat;
cac tiéu chuan thiét ké bai chén 1ap chat thai ran, chat thai nguy hai.

- Do chwa c6 bat ci» mét van ban, tiéu chuan, quy chuan, hwéng dan ky thuat
nao quy dinh vé vj tri, thiét ké, xay dwng va van hanh TSF nén céac cac dia
phuwong va doanh nghiép thwdng st dung cac tiéu chuan, quy chuan ky thuat
ap dung cho cac ho chira nwéce thay loi va dap chira nwdce. Viéc nay dan dén
nhirng khé khan trong céng tac quan ly cua cac co quan quan ly Nha nwéc,
cling nhw viéc thwc hién cua cac doanh nghiép



1. GIAI PHAP VE KY THUAT \ .z’
( Technical methods)




BAI THAI QUANG BUOI
DONG TA PHO!

- Dung tich ho: Dung tich theo yéu cau phuc vu
san xuat cia ca dw an trong 12 nam:

- 11.440.408,78m3_rng v&i cao trinh dap phai dap
cao dén cao trinh +226m

- Dung tich yéu cau thai giai doan co ban 1a
1.796.311 m3

- X ly nén Idng ho: Long ho dwoc san gat lu nén
chat K=0,95, trai I&p mang HDPE chdng tham.

- Giai doan xay dwng Dap ho thai quang dubi dwoc
xay dwng giai doan +195 hién trang mat ho trung
binh +184m lén cao trinh +193m_dé chdng
thAdm. Cao trinh thai bun thiét k& +193m, dung
tich hd chiva khodng 1,46x10°6m3, thdi gian
chlra khoang 2,4 nam.

- Cong thoat nwdc cé tong chiéu dai L=30,2m tu
murc +185,0 (miéng cong) lén mirc +192
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2. HUONG NANG PAP (method raise tailing dams)
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DANH GIA VE XAY DUNG DAP DONG TA PHOI
Types of sequentially raised tailings dams

Upstream
- = |

5 Starter dyke: 1.

The dam design terms,
upstream, downstream and
centraling, indicate the
direction in which the
smbankmant crast moves in
relation to the starter dyke at
the base of the embankment
wall.

Dyke: 2 to 4 or more

Dykes are added to raise the
dam wall. This continues
throughout the operation of the
mine.

Source: Vicks 1883, 184¢



3. CONG THOAT NUOC

Tong F= tdi thi€u 500mm(khong cd hoat dong cua dong & thurgng ngudn)
T6i thiéu 1000mm (cd hoat ddng cia dong o thuong ngudn)

Ty le dong vao tu'dng ing 1:100 nam trong
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Climate change and its effect on the stability and lifespan of a tailings dam

Tailings pond

Impacts on the health and well-being of individuals
and communities due to inhalation of tailings dust,
or contamination of local sources of food and water

Increased levels of acid mine drainage (AMD) due
to increased rates of oxidation of metal sulphides,
such as pyrite (iron sulphide), as a result of
Increased precipitation and/or temperatures.

; Increased risk of large-scale pollution incidents due to

‘more extreme weather events, e.g. flooding caused

& by structural breach of dam, could result in significant

umuawm-umu
contamination of local sources of drinking water.




4. NGAN CAC DONG NUOC MAT BEN NGOAI




5. QUAN TRAC (Survey)

B4 tri hé théng quan trac
gom: 02 moc co s& hai bén
vai dap, 05 méc quan trac
chuyén vi dirng va chuyén vi
ngang dugc bo tri trén trén
mat dap (3 moc) va co dap (2
moc).



6. GIAM KHOI LUONG THAI TREN BAI THAI (Recycling)

- Quang dudi: Mine tailing

- Bao gom: Cac quang c6 gia tri con
sét lai sau khi tuyén (valuable
component)

- Pa (rock), cat (cat), cac thuoc hoa
hoc (chemical reagents)

- Nwéc (water)

Cement production: Work on using bauxite residue in Portland
cement has been under way for over 75 years. Substantial
quantities of residue have been used in cement production in
Greece, Russia and China.

Road construction: When dewatered, compacted and mixed
with a suitable binder, bauxite residue makes a good road-
building material. Trials have been carried out successfully in
France, Australia and Jamaica.

Brick production: Mixtures of bauxite residue with clay, shale,
sand and fly ash have been proposed and evaluated by groups
in Jamaica, Sardinia, Hungary and Sardinia. Roof tiles have
been manufactured from residue in Turkey.




2. GIAIPHAP QUAN LY,
VAN HANH( Manager and
Operation methods)

_______________________________________________________________________________________________________________________________________________________________________________________



1. QUY TRINH QUAN LY HE THONG HO THAI QUANG BUO

Chinh sach -
va Cam két 5
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2. QUY TRINH VAN HANH HE THONG HO THAI QUANG PUOI

3. KE HOACH BAO TRI HE THONG HO THAI QUANG BUO!

4. QUY TRINH VAN HANH HE THONG QUAN TRAC MOI TRUONG VA AN TOAN HO
THAI QUANG BUOI

5. HE THONG KHUNG TO CHUC VA TRACH NHIEM THUC HIEN QUY TRINH PIEU,TIE'T,
VAN HANH HE THONG QUANG DUOI VA PHONG CHONG, UNG PHO sSU cO KHAN
CAP

6. QUY TRINH VA NOI DUNG KIEM TRA, GIAM SAT AN TOAN MOI TRUONG CAC HO
DAP QUANG BUOI



3. Gopy (Feedback)




 ®

Eir

Kiém tra, giam sat (Checking)

Duy tu, bao dudng (Maintenance)

Quan trac (Monitoring)

K& hoach &rng cru (Emergency plan)




THANK YOU FOR LISTENING
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