Germany Vietnamese Project: Management of mineral resource exploitation in
Hoa Binh Province — a contribute for sustainable development in Vietham
(MAREX)

Potential assessment of calculating material flows of
construction materials from mining areas
- Case studies for 3 types of mines in Luong Son, Hoa Binh -

By Prof. Dr. Hoang Xuan Co — Dr. Pham Thi Viet Anh
VNU University of Science

Dresden, 27/6-3/8/2016



1. Benefits of MFA to mineral mining industry

2. The potential approach of MFA in building material mining

industry in Luong Son, Hoa Binh

3. Concerned issues to approach of MFA in building material

mining



Abstract

The report presents an initial potential approach on the calculation of material flows in
mineral extraction for 3 types of mines (basalt, limestone, clays) in Luong Son district,
Hoa Binh province. For the matter of material balance and the material flow analysis
(MFA) respectively, such data are crucial which state the production potential, product
yield, product quality (supply side), demand for using the type(s) of product, market,
transfer locations (retailers, dealers), locations of direct consumption, consumption
guantities (demand side). Moreover, the waste should be taken into account, especially
quantities of wasted rocks and soil, waste dumps, the (specific) rate of waste per unit of
product. Therefore, the collection and processing of input data for the calculation model
is of decisive significance. Based on the current avaiability of the data of the case studies
in Hoa Binh, the report presents three approaches to apply MFA, from simple to complex
as well as pointing out the relevant issues for material flow analysis with regard to the
mining sector of construction materials.

The results of this report represents a sub-branch within the MAREX project. MFA will be
done in order to assess current and future demand for construction materials in Hoa
Binh province and in Hanoi through the consideration of all relevant steps of resource
consumption such as mining, processing, usage within the construction environment and
recycling/disposal; .

These research results shall provide a scientific basis and a starting point to support
discussion on issues related to material flows, aiming at further propose appropriate
solutions toward the objectives of sustainable development in Hoa Binh province.



1. Benefits of MFA to mineral mining industry as

building materials.

e Determination of material flows (inputs, outputs, waste, waste reuse)
* |dentify sources of waste generation, the ability to material losses

e Cause environmental pollution

* |dentifying the needs of exploitation and the ability of provision

e Pointed out the weaknesses in management

= Create knowledge basis to propose appropriate solutions for
improvement of the environment, production efficiency and rational
use of resources

= Support for Better planning (a company which produces, region, ....)
= Reduce costs for companies.
= Contributing to sustainable development



2. Khd ndng tiép can MFA trong nganh khai thac

khoang san

2.1. Demand for data

v Types of data

v Purpose of data use

v' Approach of data

v Check the reliability of data.



Material balance in mineral mining

e Production potential

* Product yield

e Quality products for supply

e Demand for use of the product

e Consumer market

 Transfer locations (dealers/retails)
 Location for directly using products
e Quantity of products for use

= Quantity of Disposal of soils, waste dumps
" The proportion of waste rock per unit of product



Material balance in mineral mining

Production potential

Product yield

Quality products for supply

Demand for use of the product -

Consumer market

Transfer locations (dealers/retails)

Location for directly using products _
e Quantity of products for use

— Demand

= Quantity of Disposal of soils, waste dumps
= The proportion of waste rock per unit of product




2.2. ABILITY TO PROVIDE DATA FOR MFA PROBLEM IN MINING

IN LUONG SON, HOA BINH

>»Number of mines silenced to
operate: 38

»Number of operating mines: 20
= Type of exploitation:

Limestone oy
Basalt ™5 Ty \“7
Clay
= Surv ey "',3_ Mai Chiiu ‘;’:
= |n general: 35 mining sites
= |n detail: 6 mining sites (physic T T
sampling) il
- Hop Tien, Quang Long, Trung Son (3 —
casestudies of MAREX) —

- Song Da 11, Army, Khai Hung

GS.TS> Hoang Xuan Co -Dr. Pham Thij Viét Anh,
Trweong DPHKHTN, DPHQG Ha Noi, Dresden 6/2016



Coordinates

Type of product

Reserves

Capacity

Type of waste / volume / waste
characteristics

Waste management

Implementation of commitments
under the EIA



2.2. Ability to provide data from companies as

casestudies (Hop tien, Quang Long, Trung Son)

Table 1. Type of products and \{a san lwong khai thac
- Hop Tién-

Tri Loai san San
RGED lwong > lwong San lwong
D o pham . o
trwong (vi tri) | Loaitai | cho moi khai khai thac
dan:‘;’khal nguyén loai tfll San Kich c& ;gi; (20;5)
thac nguyén S (cm) ( ) m
(2015) m3

lwong
khai thac
theo ké

hoach

(m3)

1 Basalt Basalt 10-50  55.000 60.000 58.000 115.000
Basalt 4-6
qu Tién Basalt 2x4 15.000 16.000 14.000
Basalt  1x2 20.000 21.000 23.000

Basalt 0,75 5.000 4.000 10.000

Basalt 0-0,5

GS.TS> Hoang Xuan Co -Dr. Pham Thi Viét Anh,
Trwedng DPHKHTN, DPHQG Ha Nbi, Dresden 6/2016



Bang 2. Loai san pham va san luong khai thac
- Quang Long -

Loai san pham va san lwong khai thac

. ?
Trir Loai san San San San lwong
S6 khai lwong phé’m lwong lwong luwong  khai
truong (vi Loaitai cho moi khai khai khai thac
tri) dang khai nguyén loai tai thac thac thic theo ké
thac nguyén San Kichcd (2013) (2014) (2015) hoach
(2015) pham  (cm) m3 m3 m3 (m3)
1 * Basalt Basalt  10-50 cm 0 0 0 0
* b3 Basalt 4-6 cm 0 0 0 0
xay
Basalt 2x4 cm 2000 3000 2500 2000
dung
Basalt 1x2 cm 180000 190000 190000 195000
Basalt 0,75 cm 18000 15000 12500 13000
Basalt 0-0,5 cm 20000 12000 15000 10000

GS.TS> Hoang Xuan Co -Dr. Pham Thi Viét Anh,
Trwong DPHKHTN, BPHQG Ha Noi, Dresden 6/2016



Bang 3. Loai san pham va san lvong khai thac

S6 khai
truong (vi tri)
dang khai thac

- Trung Son -

~ . ?
Trir Loai san
lvgng 2
L 5 ham
Loai tai cho moi pha
nguyén loai tai )
nguyén Saq Kich c&
Basalt
Basalt 10-50 cm
Da voi lam Basalt 4-6 cm
nguyén liéu Basalt 2x4 cm
san xuat xi Basalt 1x2 cm
mang/ Basalt  0,75cm
Limestone for
cement
procdution
Basalt 0-0,5cm

GS.TS> Hoang Xuan Co -Dr. Pham Thi Viét Anh,
Trwong DPHKHTN, BPHQG Ha Noi, Dresden 6/2016

San San
lvgng luong
khai khai
thdc  thac
(2013) (2014)
m3 m3
190.00
40.000 0
30.000  15.000
35.000 20.000
25.000  15.000
10.000  7.000
15.000 8.000

Loai san pham va sdn lwong khai thac

San

lwong

khai

thac
(2015)

m3

500.000
10.000
12.000

10.000
8.000

12.000

lwvong

khai

thac
theo ké

hoach
(m3)

443.000
Tan dung
dda khong
thé st
dung lam
nguyén
liéu tho
cho san
xuat xi
mang



Table 4. Purpose of usage
-Hop tién-

Sl dung lam
Muc dich khac

Cong ty vat liéu

duong

Cong ty xay dung
Xi mang
Tron bé tong
= St dung cho lam

Hop tién L]

Quang Long 10 80
Trung Son - X X X X X 0 0 0

Nhan xét: Khéng cé dat da thai bd = duorc tai st dung ?

x
x

[uny
o



Table 5. Products delivered to customers outside Hoa Binh

Khéi lwong ban cho khach hang tai cac tinh nam 2015

W,
(Hop tién)
o CICJ oo c < )
£ 5 L 2 [ = > < = o £ = £
() 4 p = o ) o = w0 2 m =
] T 2 2 = < o & c © = c
T + < = S 2 @ e £ + z =
'_
Hop tién 95%
Quang Long 80% 5% 5%
Trung son
m 35 5 12 154 1 0,5 0,5 0 0,5 0,1

« Common Market is Hanoi

» Markets for Hop Tien, Quang Long: Hanoi (80-95%) and Hoa Binh

« Trung Son: 2 major markets are Hanoi (35%) and Hoa Binh (30%)
Others: 25% (including 15% of Vinh Phuc)



2.3. MFA approach proposed to mineral mining industry
as building material in Hoa Binh

Approach: From simple to complex

e Material flows from mining to consumption

« Material flows from a production facility (processing plant)
« Material flows at consumption place



Approach 1

'

- o Trom tungchuén i (ot S hy
T .y nefiepsandt 7 +Baitipkeé —M +angtinh v ting
onbitior | TR ity g

Ddt di ditha

Figure 1- Diagram illustrates the material flows from mining sites to
consumption
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Approach 2 Cof 5@t tiduthy 1

4

Trarn trung chuyén 1

=

Cat sd tiéuthy 2

Tram trung 4

i nghiép chuyén 4 —— .
shnyudt Tram trung chuyén 2 Cur 50 tiguthy 3
L, /
I|" %

Cit sdf tieuthy 4

Trarm trung chuyén 3 \ )

",

Cat 50t tiduthu 5

Fingure 2: Diagram illustrating material flows from a production
plant



Approach 3

Tram trung
chuyén 1
) Co sé
Dealers/retai sin xuit 1
Is1
processing
Co sé tiéu thu W Tram trung Tram trung
cudi cing < chuyén2 |« chuyén 4
Final . .
consumption Delears/retai Delears/retai
Is 2 \ Is
urfits Co sé
san xuat 2
Processing
plant 2
Tram trung
chuyen 3
Dealers/retai

Is3

Hinh 3. So d® minh hoa dong vat chat tai 1 noi tiéu thu

Cé thé sir dung dé du bdo nhu cau vat liéu xay dung
Figure 3. Diagram illustrating MFA at a consumption location —to be
able to used to forecast the demand for building materials

GS.TS> Hoang Xuan Co -Dr. Pham Thij Viét Anh,
Trweong DPHKHTN, DPHQG Ha Noi, Dresden 6/2016



Ting datdi |yl

Data of facility

= The address, coordinates
of production site

= Production technology

= annual total volume of
rock for excavation and

blasting

= Name and address of

Approach 1. Simply model

¥i nafiép san Ut

Trgm trung chuyén
+Baitan két
+Hhétdng

San pham dq

chit lying

Dat da dd tha

locations:

Information of transfer

= Name, address, coordinates

» Scale (storable place,
concrete production capacity,
first dealers/ retails)

= Name and address of the next

/sub consumer.

Annual shipping volume to

customers

other facilities

'

Corsc tigu thy
+ Congtrinh ¥y dung
+ NhaMay ximéng

Direct consumer base

= Name, address and
coordinates grassroots

= Type of construction
material used (traffic works,
buildings, apartment ...)

= Scale of works/buidings

= Estimation of annual
consumption of materials
(work progress)

= Estimated time of
completion of works



Approach 2: The material from a production site

.
Caf st tieuthu

s

Tram trung chuyén 1

>

Caf st tiduthy 2

Tram trung o

chuyén 4

-

¥inghiép —
sanwudt Tram trung chuyén 2 Cit st tiew thu 3

A

-

Ca s tiguthy 4

Tram trung chuyén 3 /

Cof st tiduthu 5

Problem of material balance of 3 manufacturing facilities in Luong Son based
on this approach



Tram trung
chuyén 1

Co so

san xuat 1
Co s6 tiéu thu Tram trung Tram trung
cuoi cung < chuyén 2 |« chuyén 4

. / Co sé

san xuit 2

Tram trung
chuyén 3

- Integrated approach of 1 and 2

- For forecast of demand and supply of building materials for a large area (such
as a region)

- Large scope: Hanoi, Hoa Binh



Example of the urban planning of Hanoi

Overall planning of Hanoi up to | o
2030, vision to 2050 o DAY
in 2030: \
Population: 9.0-9,2 million NS R
Urbanization rate: 68%

in 2050:

Population: 10.73 million
Urbanization rate: 70-80%

3 D6 thi sinh thai
B 10 Thi trén thi tie




The Example of planning for megacities of
Nhat Tan, Hanoi

b= g M
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e
#
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Demand for building materials will get stronger



1. Situation of providing data/information

Statistical data: limited due to storage of data has not been
focused

Estimated cash flows can help to estimate material flow but hardly
public by business

Survey: incomplete data, lack of data

Data source: mainly provided by facilities

Difficulties in approach with data sources without writing official
document by authorities

Difficult to define specific material flow data from the production
site to the final place of consumption (because of the present of
transfer station)



2. Issues needs considering when implementing MFA
A. For the problem of the current material flow : based on the
approach of

* Need to determine the amount of building materials from the
production (eg from Luong Son, Hoa Binh)

* Where to be processed and provide to

e Knowing material flow from transfer locations (dealers), we can
approach direct and final consumption of material which is
manufactured from the facilities in Luong Son



B. The Problem of models for forecasting
building material balance

1. The forecasted data for supply and demand needs to be done

* For supply sources:
- Estimating available production supply of facilities through fieldwork, production

plans according to the EIA report, ...
- Forecasting data of production supply of facilities which will be built and operated

in the future through geological data, their development plan

* For demand sources:
- More difficult to identify; survey in detail needs doing to get realiable data

- Identifying survey areas (e.g.for building materials from Luong Son, just survey

Hanoi area
- Identify the transfer locations (main dealers/sub-dealers/retails) and consumption

locations
- Knowing well the information about where the building materials come from

- Annual consumption quantities/amount of materials

- Development orientation in the coming years o
- Disadvantages: not easy to approach data sources from dealers/retails/final

consumption customers.

. 'Cli'here should be a written official document from the administration for providing
ata



2. ldentify input data for MFA based on Integration with the
regional and regional development planning

* In the master planning of economic and society development of Hanoi up to
2020 and vision to 2030, programs and projects as priority investment has
been showed in annex 4, including program of infrastructure development
(transport, electricity, irrigation, ...); housing and urban development (new
urban areas, satellite urban areas, renovated old buildings, ...); industrial and
handicraft development with the new construction and renovation of industrial
zones up to 2020 and orientations to 2030 as well as a number of other
programs (indicated in detail in Annex 2).

* Demand for building materials will certainly be very high

e Based on building criteria's, evaluation of the needed amount of building
materials for the implementation of the above program can be done.

3. Display data on digital maps (using GIS): Forecast demand for building
materials and other needs to meet plan (require a big budget)



Xin tran trong cam on!

Thank you very much!

GS.TS> Hoang Xuan Co -Dr. Pham Thj Viét Anh,
Trwdng DPHKHTN, BPHQG Ha Nbi, Dresden 6/2016
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