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MOSTE
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Asian Development Bank

Asian Pacific Economic Cooperation

Association of Southeast Asian Nations

Balance Payment

Center for Environmental and Chemical Engineering
Chemical Engineering Corporation
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Center for Environmental Engineering of Towns and Industrial
Areas

Canada International Development Agency
Department of Industry

Department of Science, Technology and Environment
Department of Technology and Product Quality
Environmental Committee

European Union

Environmental Protection Center

Food Industries Research Institute

Global Environmental Facilities

Government of Viet Nam

International Monetary Fund

Institute of National Science and Technology
International Organization for Standardization
Japan Bank of International Cooperation

Japan International Cooperation Agency

Ministry of Commerce

Ministry of Defence

Ministry of Finance

Ministry of Health

Ministry of Industry

Ministry of Science, Technology and Environment
Ministry of Planning and Investment

National Environmental Agency

Organization of Petroleum Exporting Countries
State Bank of Vietham

Swedish International Development Authority
United Nations Centre for Regional Development
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KP
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LPG
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MLSS
MM
MS
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ocCcC

United Nations Development Programme

United Nations Environment Programme

United Nations Industrial Development Organization
United States of America

Vietnam Canada Environmental Programme

Vietnam Industrial and Commercial Bank

Vietnam Industry and Development Bank

Vietnam National Alcohol-Beer and Beverage Corporation
Vietnam National Chemical Corporation

Vietnam National Coal Corporation

Vietnam National Milk Company

Vietnam National Paper Corporation

Vietnam National Textile-Garment Corporation
Vegetable Oil-Cosmetics-Aromas Company of Viet Nam
World Bank

World Health Organization

World Trade Organization

Alkylbenzen Sulfonate
Acrylonitrile Butadiene Styrene copolymer
Adsorbable Organic bound Halogen
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Chief of Cotton
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Integrated Circuit
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Large Scale Integrated circuit
Mixed Liquor Suspended Solid
Methyl Mercaptan

Methyl Sulfide

Monosodium Glutamate

Old Corrugating Container
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PCB Polychlorinated Biphenyl

POY Pre Oriented Yarn

PTY Processing Textured Yarn

PVA Polyvinyl Alcohol

PVvC Polyvinylchloride

SCP Semi-Chemical Pulp

T/IC Mixture of Polyester and Cotton
TSPP Sodium Pyrophosphate

uv Ultra Violet

WP Waste Paper

Special Terms

BOD Biochemical Oxygen Demand
BOT Build Operate Transfer

CCM Computer Color Match

CCs Computer Color Search

CIP Cleaning in Place

COD Chemical Oxygen Demand
CP Cleaner Production

DF Diffusion Factor

DTF Official Discount Rate

E/S Evaporation/Steam (ratio)
EFC Effluent Chlorine Free

EIA Environmental Impact Assessment
EOP End of Pipe

EPZ Export Processing Zone

FDI Foreign Direct Investment
FOB Free on Board

GAP Green Aid Plan

GC General Corporation

GDP Gross Domestic Product
GMP Good Manufacturing Practice
GNP Gross National Product
HACCP Hazard Analysis Critical Control Point
IQF Individually Quick Freezing
1z Industrial Zone

JV Joint Venture

KD Knockdown

KN Kappa Number
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State Owned Enterprise
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Suspended Solids

Tieu Chuan Viet Nam (Vietnamese standard)
Total Organic Carbon

Total Productive Maintenance
Total Quality Control

Total Quality Management

Two Step Loan

Total Suspended Solids
Theoretical Oxygen Demand
Ultra High Temperature

Value Analysis

Value Added Tax

Vietnam Canada Environmental Project
Volatile Suspended Solids
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Hectare
Kilo Calorie
Kilo gram
Kilo meter
Kilo Watt
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1976
1986
1991 1999
1992 17.1
10
10
1994
1997 6 11
MOSTE
DOSTE
9,384 47

1-1

1989
10

61

3.3



144

MOSTE NEA
MOI
MOI
1998 8 1 12
1999 3
2 MOI
MOI
1999 8
8 11 (S/W)
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1.2

1.3

MOl

1999 10 27 11
11 16 12 22
2000 2 20 3 20
2 24
2000 6 1 10
27 28
2000 7 23 8 4

1-3

37

30

10

13
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2.1
2.11
1986
1991
1999 10 2000
10
2.1

year 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990
rate -103 10 8.7 129 131 100 61 99 143 -33 31
year 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
rate 104 17.1 127 13.7 145 142 138 103 104 95

20

15 —

10

a%

:
—
| \
—

\

1990 [

— N M < IO O - O I AN M I IO © I~ 0 o O
00O 0O 0O 0O 0 0 0 o D DO Y O O DY O O O
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Lo I B B e B I B o | ™ e e A A A A N

2.
Socio-Economic statistical Data of 61provinces and cities 75P
1999 is from the Annual Report by MOI
2000 is from Viet Nam socio-economy the period 1996-1998 50P
forecast



(GDP) 1994
1999 345

2.2

year  (Agriculturl,Fore (Services) (Industry &

stry & Fishing) Construction)
1985 40.17 32.48 27.35
1986 38.06 33.06 28.88
1987 40.56 31.08 28.36
1988 46.30 29.74 23.96
1989 42.07 34.99 22.94
1990 38.74 38.59 22.67
1991 40.49 35.72 23.79
1992 33.94 38.80 27.26
1993 29.87 41.23 28.90
1994 28.70 41.65 29.65
1995 27.18 44.06 28.76
1996 27.76 42.51 29.73
1997 25.77 42.15 32.08
1998 25.75 41.66 32.59
1999 25.4 40.1 34.5
2000 19.50 45.50 34.50

statistical publishing house 21P
1999 is from the Annual Report by MOI
2000 is from Viet Nam 2000 34P (forecast)

100%
90% [ (- H IH{ H
80% M FLH
70% HHCTH H H H T LH

60% H (- I [ I]
50% [ = M FLH
40%
30%
20%
10%
0%

O (Industry & Construction)
AT O(Services)
W (Agriculturl,Forestry & Fishing)

1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000

2.2



2.12

2.3 1997 2000
3.06 2.06 6.00 1.67 3.57
2010
20
MOl
2.3
Ratio200 Ratio201
unit 1997 2000 2010 0/1997 0/1997

Steel and steel products 1,000 tons 980 3000 8000 3.06 8.16
Urea fertilizer 1,000 tons 130 910 2000 7.00 15.38
Phosphate fertilizer 1,000 tons 834 1180 2700 1.41 3.24
Diesel engine unit 6300 44000 55000 6.98 8.73
Electric motor unit 39000 46000 55000 1.18 1.41
Transformer unit 6000 7700 15000 1.28 2.50
Machine tools unit 1030 600 1500 0.58 1.46
Industrial pump 1,000unit 650 1730 4000 2.66 6.15
Automobile tire and tube  1,000unit 24 700 2300 29.17 95.83
Fabrics mil.meters 280 1,000 2000 3.57 7.14
Paper 1,000 tons 243 500 1200 2.06 4.94
Cigarette mil.packets 2.1 2000 2460 952.38 1171.43
Beer mil.liters 565 800 1500 1.42 2.65
Milk condensed mil.cans 144 200 800 1.39 5.56
Vegetable oil 1,000 tons 60 100 300 1.67 5.00
Shoes mil.pairs 33 220 380 6.67 11.52
Detergent 1,000 tons 202 140 250 0.69 1.24
Television 1,000 sets 114 950 2000 8.33 17.54
Apatite ore 1,000 tons 573 1000 1800 1.75 3.14
Caustic soda 1,000 tons 7.5 45 150 6.00 20.00
Soda ash 1,000 tons 0 0 150
Polyvinyl chloride 1,000 tons 0 180 300
Dioctyl phatalate 1,000 tons 0 60 120
Methanol 1,000 tons 0 0 1300
Synthetic fiber 1,000 tons 0 0 100
Polyeth len Polypropylene 1,000 tons 0 0 500
Electricity mil.Kwh 19000 33000 87800 1.74 4.62

A GUIDE TO THE MINISTRY OF INDUSTRY 1996 43-44P
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2.1.3

COD 1989 20 COD
2,681 COD 0.75
COD 18.3
1998 29.7 COD
61.6
COD 82
1970 COD 220
91 58
26 EOP 16
2.14

(1)




(2)

KP

10

0.6

KP

5.64

80

0.6

40 20 30
1.6

MOl

KP
21

98



(3)

2-6

50



(4)
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2.2

2.2.1
2.3 LienMac BOD COD 1997
Lien Mac
25
20¢
15¢
10¢
5¢ ]
]
mg/| 0
2.3
National Environment OAM Program
2.4 Tuy Loan DO COD 1995 1997

Tuy Loan

2.4 Tuy Loan
National Environment OAM Program



(DO)

1995 COD
1996
(Saigon DonNai)
25 1995 1999 5 DO
DO

7

6,

5,

4,

3,

2,

1,
mg/| 0 (]

2.5 Sai Gon DO
National Environment OAM Program

BOD COD

2.2.2
1)
1997
B A
Hong Thi Vai
Hai Phong Cams CaMau Quan Tac
Thu
Kim Nguu To Lich
Thi Nghe Am Bien
Viet Tri
COD 23.7mg/l

2-10



BOD 15.3mg/l A 2.3 3.8

Thai Binh Thai Nguyen Cau Bac Giang Thuon
A
B
A
Dong Ha Vinh Phuoc Hue Huong
Tuy Loan
A
B
COD 1997 8.4mgl/l
22.5mg/l B
0.05mg/l  0.35mg/l
24
2.4 1996
Thu Dau Mot
Binh Phuoc
Nha Be
Hoa An
Dong Nai
Cat Lai
Long Tau
Phuoc Khanh
National Environment OAM Program mg/1
Dong Nai DO 6.0mg/I 7.2mg/l A
Thi Vai
Vedan Phu My 1998 4

2-11




5 BOD 48mg/l 72mg/l COD 114mg/l 180mg/l
Go DauB
1997
0.34mg/l 0.13mg/l 0.18mg/l
0.04mg/l 0.03mg/l
0.02mg/l 804MPN/100ml
78MPN/100ml 3,650MPN/100ml
1,000 MPN/100ml
Ha Long 0.4 mg/l
0.12mg/l 0.11mg/I
)
1999 12 2000
1
To Lich Kim Nguu
Thai Nguyen BacGiang HaiDuong Cau
HaTay Nhue
To Lich Kim Nguu
BOD COD
115 378mgl/l 160 535mg/I
To Lich R6-2 Kim Nguu R7-2
0.125mg/l 0.855mg/I 13.6 13.7
Cau R5-2 R5-5
0.008mg/l A 0.001mg/I
DO BOD

2-12



COD

135
Nhue
13.4
Han
DO mg/I A
6mg/l BOD COD 4.8 6.4mg/l 6.5
9.2mg/l
13.3
SaiGon
DongNai BaRia VungTau
ThiVai 2
SaiGon 131 DonNai
DanXay R1-5
BOD COD 29mg/l  40.8mg/l B
BOD25mg/l COD35mg/I 1997
B
ThiVai MyXuana GoDau
13.2
COD R2-3 28.8mg/l
BaRia VungTau MyXuan GoDa- TanThanh R2-4 R2-
5 120mg/l  496mg/I
R2-3 0.002mg/I R2-4 R2-5
0.054mg/I 0.023mg/l
ThiVai

2-13



®3)

10

Kim Nguu
Cau

2.2.3

2.5

14

Thi Vai
COD

2-14

B
Viet Tri
Thi Vai
To Lich
Han



2.5

1 HANOI 1996 1998
No SsS BOD5 ,
ke ) | kg ) | ™)
6171| 2,084.85 — | 4,907.00
640 490.17 1.59 54.16
1 Thuong Dinh 5,772 727.60 1,588.57 1,015.00
7.655| 1304.40| 263.36 | 22,114.00
491 259.42 1.72 95.00
20,729 | 4,866.44 | 1,855.24 | 28,185.16
560 673.88 — | 296.90
. 1714 | 4,890.12 19.49| 3,816.70
, |HaiBaTrung 14217 | 3142.78| 6,542.13| 18,243.30
— — — 1 750.00
16,491 | 8,706.78 | 6,561.62 | 23,106.90
884| 1,513.00| 51158 329.00
3 Van Dien 324 2,166.00 7.67 100.00
1,040 371.63 048 | 1,003.40
2248 | 4,050.63 510.73 | 1,432.40
930 617 — | 135.00
1,334 110.17 — | 727.00
4 | Chem 844 47.67 96.92 |  785.00
3,108 774.84 96.92| 1,647.00
2,638 71.33 — | 2355.00
5 | sai pong 750 | 1,300.00 4.60 100.00
2,307 501.49 |  480.00 76.20
5695| 1962.82| 484.60| 253120
48,271 | 20,361.51| 9,518.12| 56,902.66
NEA
2 PHU THO
No ss BODS5 ,
m>/
(kg/ ) (kg/ )
1 600 454,50 17.58 93.50
2 805 77,906.67 261.40 1,298.00
3 2,304 4,936.00 2.210.00 43,882.00
4 7.716 6,170.00 7.180.00 76,518.30
5 1,157 1,873.00 680.30 1,068.00
12,582 91,340.17 10,349.28 |  122,859.80
NEA

2-15




3 NAM DINH
No SS BOD5 m3
(kg/ ) (kg/ )
1 1,200 1,878.00 72.00
2 1,242 966.50 1,857.12 3,989.00
3 24,152 1,476.99 630.64 17,614.08
4 973 37.50 28.00 117.17
27,567 4,358.99 2,515.76 21,792.25
NEA
4 BAC NINH
No SS BOD5
(kg/ ) (kg/ )
1 — 82.37 0.58 600
2 | Dap Cau — 1.04 599.20 800
— 83.41 599.78 1,400
NEA
4 BOD 23.0
21 COD 240
COD BOD 4 BOD 16.5
21 BOD
4 51
COD
BOD
50g
300 150 5
9.5 15.8 BOD COoD
2.2.4
(1)
BOD COD

2-16

760

11.7

BOD



B BOD25ppm COD35ppm

B BOD50ppm COD100ppm
5ppm
10ppm
Thi Vai B 5-15
B
Han Nhue Cau
)
Thi Vai
Kim Nguu 0.855ppm To Lich 0.125ppm
2.3
2.3.1
(1)
1993 12
(Law on Environmental Protection) 1992
1993 12 27 9 4
1994 1 10

2-17



2)
UNDP SIDA
IUCN
National Plan for
Environment and Sustainable Development 1991 2000 1991
1992

MOSTE 1992 9

2-18



®3)

MOSTE

DOSTE

A. MOSTE

MOSTE

80

MOSTE MOl

NEA 1993

MOSTE

Standard Metrology Quality Dept.
Industrial Property Dept.
National Environmental Agency
Office of the Minister
(S&T Organization&Personnel Dept.)
International Relations Dept.
Bureau of Inspector
(S&T Planning&Financing Dept.
Research Development Dept.

Technology Promotion Dept.

2-19



MOSTE

B. NEA
MOSTE

NEA

General Affairs Division
EIA Report Appraisal Division
Pollution Control Division
Policy Legislation Division
Assessment Monitoring Division
Environmental Inspection Division

Education Training Information Division

NEA

2-20



MOSTE

1987 5
Environmental Committee ENCO
1994 1
1994 5
DOSTE
1999 12 Division 3 1 Sub Agency

159

Information Technology Division 6
Science Technology Management Division 10
Information Industrial Property Division 8

(Inspection Division 6 )
Environmental Management Division 20
Administration Division 13
Micro biological Food Center 29
Fundamental Survey Center 5
Technology Transfer Center 4
Standard Metrology & Quality Control Sub Agency 48

1992 8 ENCO
1994 1

2-21



DOSTE 1999 12 8Division 95 6
141 DOSTE
Environment Management Division 15 MOSTE

C. MOl

MOl MOI 10
Technology and Product Quality
Management Department
Planning and Investment Department
Finance and Accounting Department
Technology and Product Quality Management Department
Organization and Personnel Department
International Cooperation Department
Office of the Minister
Ministerial Inspection Board
Geology and Mineral Resources Directorate
Legislation Department
Industrial Safety Engineering Supervision and
Inspection Directorate

MOSTE

2-22



MOl

MOl
MOl
MOl 40 60
Department of Industry DOI MOI
DOSTE
D.
Province (Centrally-
administrated City) Decree Nol75 CP 6

(4)
NEA 80
MOl 40

2-23



2.3.2
(1)

1972 WHO
1978
1991 60
1995 MOSTE Vietnamese Environmental

Standard VS

5942 1995 31
5943 1995 26
5944 1995 22

5945 1995 33 3
()
4 37 4
1980 4
NEA
1994 72 109 200 29

52
Hydrometeorological Service

2-24



Reservoir area 10 51

NEA 1997
19 13 6
pH SS DO BOD COD
5
3 4 pH SS COD
BOD Cr Pb Cu Hg
DOSTE
DOSTE
DOSTE
DOSTE
3)
MOSTE
MOSTE DOSTE
MOSTE DOSTE
MOSTE DOSTE

2-25



4) Environmental Impact Assessment EIA

17 18 Government DegreeNO 175 CP 9
EIA Report of Assessment on Environmental
Impact MOSTE EIA
EIA
3 EIA
MOSTE Province
DOSTE
EIA 2
EIA
2.3.3
1)
MOSTE 1997
3,311
785 23.7 2,526 76.3
2,722 589
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1. 1,217
457
432

Ho Chi Minh
Vinh Long
Kom Tum
Binh Thuan
Ha Noi
Ben Tre
An Giang
Quang Ngai
Phu Yen
10. Da Nang

© ® N o gk~ bR

NEA

1997 MOSTE

47 4,390

1,500

114

36.8
13.8
12.3

1,103
421
237
224
121

96
88
67
67
45

61
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9,384

1,020
416
232
210

26
91
63
60
63
16

DOSTE

15.7

10
VND



41

43
47
58
MOSTE
1999 6 NEA DOSTE 19
20
1998 MOSTE
1998
1999
(2
MOSTE
Thi Vai Gia Lai
1998 MOSTE
MPI 1999 MPI
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1998

MOSTE

1998
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2.4

2.4.1
MPI MOSTE NEA
MOl
MPI MOSTE
MOl
2.4.2
(1)
a.
( 2.6)
2.6
(%of Total Revenue)

91 92 93 94 95 96 97 98 99
1StateEnterprise 59.8 | 56.7| 49.9| 48.841.1| 415] 40.2| 39.7| 39.3
Taxes 53.8 | 45.8| 41.6| 39.7 |38.1| 40.2| 416 | 39.7| 39.3
Transfer 6.0 | 10.8 8.3 9.1 3.0 1.3 0.0 0.0 0.0
2Non State Sector 16.6 | 156 | 154 | 13.3 149 | 16.0] 16.2| 16.2| 154
Agricultural Tax 4.8 6.8 6.2 44| 2.6 3.0 2.6 2.8 2.6
Non Agricultural Tax 9.7 95| 11.0| 10.7 |12.0| 13.0| 13.6] 13.3| 12.8
3External Trade 10.6 | 104 | 20.8 | 23.8 1249 | 242 | 204 | 24.1| 28.2
Import & Exportduties| 10.6 | 10.4 | 20.8 | 23.8 |24.9 | 242 | 20.4| 21.6| 20.9
4Joint Venture - - 0.7 29| 4.0 4.8 5.7 6.5 5.2
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91 92 93 94 95 96 97 98 99
50ther Revenue 10.4 | 13.2 98| 84121 | 11.0| 12.1| 10.7 9.2
6Grants 2.6 4.0 3.3 28| 3.0 2.5 3.9 2.8 2.7
World Bank Data 1999
VAT Grant ODA loan
( 2.6 2.7)
2.7 ODA
1993~98 1993 | 1994 1995 | 1996 | 1997 1998 1999
Commitment
] 13.04 1.81 1.94 2.26 | 2.43 2.4 2.2 -
(Bil US$)
Disbursement
] 6,469 13 725 737 | 900 | 1,000 | 1,242 | 1,452
(Mil US$)

Capital Expenditure

2000

50%

Vietnam Government Report to CG Meeting 1999

50

(Billion Dong, MOF)

74,535

(Grant 1,900

)

86,705

12,170

7,573

4,597

(3,915)+2

(3,102)

(2,420)

12,170

(1

050) ODA Loan

( 1,073
Disbursement( 1,120) Debt Rescheduling
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413 FDI( 800) Balance

(2)
1980 (SBV)
4 SOCBs (

a. (State-owned commercial banks...SOCBS)
4 82%
IMF
Bank for Foreign Trade of Vietnam (Vietcombank : Major foreign trade bank)
Vietnam Bank for Agriculture and Rural Development (VBARD)
Industrial and Commercial Bank of Vietham (ICBV)

Bank for Investment and Development of Viethnam(BIDV)

1998 2 22
2 19% 4 82
Vietcombank VBARD
ICBV BIVD
b. (Joint stock banks)
51 51
10% 1991
93
C. ( Branches of foreign banks and Joint-venture
banks).
23
8 Joint- venture banks 4 SOCBs
4
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3 GDP  38% GDP 22
GDP GDP
( 2.8
2.8 A 1996)
% of GDP)
Vietham India Indonesia | Philippines | Thailand | Malaysia
M2/GDP 21.6 48.8 52.5 54.0 81.8 99.5
OECF, August 98
2 (Bank for Poverty, Mekon-Delta Housing Development
Bank), 977 Peoples’ Credit Funds), 5(Finance
Companies) 8 (Leasing Companies)
2.9
(SOCBs)
2.9
1996 1997 1998 Dec
Total Total Total
Amount Amount % Amount %
Total Banks 50,751 | 100.0 62,201 | 100.0 72,596 | 100.0
State Owned Banks 38,320 75.5 48,041 77.2 59,085 81.4
Non State Owned Banks 12,431 24.5 14,159 22.8 13,510 18.6
Medium/Long Term Loans 16,321 | 100.0 21,443 | 100.0 29,639 | 100.0
State Owned Banks 13,405 82.1 17,965 83.8 25,858 87.2
Non State Owned Banks 2,916 17.9 3,478 16.2 3,781 12.8
Short Term Loans 34,430 | 100.0 40,757 | 100.0 42,956 | 100.0
State Owned Banks 24,915 72.4 30,076 73.8 33,227 77.4
Non State Owned Banks | 9515 | 276 | 10681| 262 9729| 226
IMF, SBV ( Billion Dong)
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3) ( / )

Loan

(sounder banking practice)
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SOEs
SOEs
Non—SOEs SMEs

Non-SOEs SMEs

flow

BIDV
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SMEs

p2-42...2.4.2-g

cash



Vietnamese Accounting System(VAS)
(SBV)

disclosure classification

SBV BIDV SBV 1
1997 SOCBs
BIDV
Law on Credit Institution( ) 1997 1998 1
SOCBs

SOCBs

SOCBs SOCBs

Liabilities 1991 1996
46 39%
(
)
( 2.10)
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2.10

1994 1996 1997 1998(Sept)

All Banks 146.3 122.4 110.5 100.4

SOCBs 148.1 125.5 108.6 97.0

Non State Owned banks 140.9 113.8 117.5 117.6

IMF, %

3
SOCBs
1997 50%
(SOCBsS) 80%
55% ( 211 2.12)
2.11
SOCBs Other Banks Total banks
Loan Loan Loan

Amount % Amount % Amount %
Total Loans 48,041 100.0 14.159 100.0 62,200 | 100.0
SOEs 26,382 54.9 4,597 32.5| 30,979 49.8
JVs 206 0.9 48 0.3 254 0.4
LLCs/JSCs 7,043 14.7 3,196 22.6 19,239 16.5
Cooperatives 323 0.7 3,770 26.6 4,093 6.6
Private Enterprises 14,086 29.3 2,558 18.1 16,644 26.8
Long /Medium Term 17,965 100.0 3,478 100.0 21,443 | 100.0
SOEs 12,697 70.0 1,489 42.8 14,186 66.2
JVs 56 0.3 1 0.0 57 0.3
LLCs/JSCs 649 3.6 522 15.0 1,171 5.5
Cooperatives 184 1.0 1,210 34.8 1,394 6.5
Private Enterprises 4,379 24.4 256 7.4 4,633 21.6
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IMF,SBV

1997, Billion Dong

SOEs State Owned Companies, JVs Joint Ventures, LLCs/JSCs Limited
Liability Companies/Joint Stock Companies(Private Companies)
SOCBs BIDV
94%
93.6% (Dec.1999 )
Bad Loan 1.6%
10~30%
2.12

(vVIDB As of Dec.1999)

Loan Characteristics Number of Total amount | Average amount Interest
customers(%) of loans(B dong) | of loans (B dong) rate
Total 100.0 27,806 — 0.85%/month
SOEs 93.7 26,037 7.0 | Lowest
Cooperatives 0.1 32 0.5]| -
LLCs 2.2 619 2.0 -
Private Enterprises 1.8 490 2.0-j’Highest
Household 2.3 628 0.3
SOCBs
80% 85 (
2.12) SOCBs
50%, 70% ( 2.11)
GDP 46 % 22
32% ( 2.13)
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2.13

(1998 Billion Dong)

1994 1995 1996 1997 1998
%
Gross Industrial Production 23170 | 10375 | 118097 | 134420 | 150685 (100.0
State Sector 16797 51991 | 58166 | 64474 | 69588 (46.2)
Non-State Sector 6373 25451 | 28369 | 31068 | 33148 (22.0)
Foreign-Invested Sector - 25933 | 31562 | 38878 | 47948 (31.8)
By Industrial Branches
Energy Combustible 5277 17966 | 20935 | 23871 28481
Metallurgy 461 3428 4086 4000 4240
Machinery 1852 10412 | 12581 13882 17004
Chemical Industry 1988 7358 9073 10751 11814
Other Manufacturing 3437 13166 | 14679 | 17431 19348
Food and Foodstuffs 7090 30985 | 35082 | 39438 41464
Weaving, Leather,
Sewing, and Dying 2393 12696 14243 18201 20312
Printing and Cultural Products 242 1510 1515 1620 1744
Other Industries 5904 5904 5904 5227 6278
Number of Enterprises
Number of Enterprises 2002 1958 1880 1843 -
Central Management 528 549 553 560 -
Local Management 1474 1409 1327 1283 -
World Bank Donor Meeting Data
25% ( 2.14)
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2.14

(Total) (Small)(A) | (Middle)(B) (SMEs) (Large)(C)
(A+B)
ENTERPRISES Total Below VND | VND 1t05 | Below VND | Over VND
number of | 1billion billion 5 billion 5 billion
Enterprise | Capital Capital Capital Capital
% | (number) % (number) % (number) % | (number)
%

Total 100.0 100.0 100.0 100.0 100.0
1.Domestic Enterprises 97.1 99.2 97.4 98.9 83.9
1.1. SOEs 248 9.5 54.6 18.6 70.3
1.1.1Central SMEs 8.2 1.5 16.1 4.4 35.5
1.1.2Local SMEs 16.6 8.0 385 14.1 34.8
1.2.Cooperatives 7.9 9.8 4.4 8.7 17
1.3.Private 46.0 62.3 11.6 52.1 1.7
1.4.Shareholding
Companies 0.5 0.1 0.8 0.2 2.4
1.5.Limited Companies 17.9 17.6 26.1 19.3 7.9
2.Enterprises with
Foreign Investment 2.9 0.7 2.6 1.1 16.2

Research Report by MPI UNIDO in 1999
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1998 6 20 Document 681/CP-KTN

50
200
MPI  UNIDO Research Report Industrial
1999 1
Small Enterprises... 50 10 10
Medium Enterprises... 51 200 10 50
10 50
Large Enterprises... 200 50 50
Industrial
2.15 2.14
2.15
Enterprises Total number gzlpc}\fcva}/ND 5billion gve-r VND 5billion
of enterprises (SMESs) apital
(Large
Enterprises)
Number % | Number %
Total 23,708 | >0 g56 88.0| 2,852 12.0
1 Domestic Enterprises 23,016 | 20,623 89.6 2,393 10.4
1.1SOEs 5,873 3,869 65.9 2,004 34.1
1.1.1Central SOEs 1,940 927 478| 1,013 52.2
1.1.2Local SOEs 3,933 2,942 74.8 991 25.2
1.2Cooperative 1,867 1,818 97.4 49 2.6
1.3Private 10,916 | 10,868 99.6 48 0.4
1.4Shareholding 118 50. 42.4 68 57.6
Companies
1.5Limited Companies 4,242 | 4,018 94.4 224 5.3
2.Enterprises with Foreign
Investment 692 230 33.2 462 66.8

Research Report by MPI  UNIDO in 1999
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23,708 5873  25.5% 20,856

3,869 18.6% 2,852 2,004 70.3
5,873 3,869 65.9%
2,004 34.1%
SMEs MPI  UNIDO

(From RESEARCH PAPER IMPROVING MACROECONOMIC
POLICY AND REFORMING ADMONISTRATIVE PROCEDURES TO PROMOTE
DEVELOPMENT OF SMALL AND MEDIUM ENTERPRISES IN VIETNAM , Jan
1999, by MPI and UNDP )

1)
SMEs
SMEs 1996 VIl
681/CP-KTN SMEs MPI
2)
SMEs
SMEs 3 6
SMEs
SMEs
SMEs
SMEs SMEs
SMEs
SMEs
SOEs Non-SOEs SMEs
SOEs Non SOEs SMEs
SMEs SMEs
SOEs
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SMEs

F/S
3)
a.SMEs
b.SMEs
a.
SMEs
1997 452
17 17
1
b.
C.
4)
a.SOEs Non SOEs
SMEs
Non SOEs
Non SOEs
b. SOEs SOEs
SMEs
C. SMEs Non SMEs SMEs
d.

SOEs Non SOEs
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SOEs Non—SOEs

( Fund
SOCBs
25%
SOCBs
2.4.3
(1) Job Creation
2.16
2.16 (%)
‘92 ‘93 ‘94 ‘95 '96 ‘97 ‘98 '99
(EST)
U loyment rate
nempioy 8.3 7.3 6.1 6.4 5.9 6.0 6.9 7.4
in Urban Area
Underemployment - - - - 26.6 25.5 28.2 -
rate in Rural area
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1998 7% Hanoi HCM Hai Phong

8% 15%
ODA
(2)
priority
GDP 50% 1997 346000
1994 (General
Corporation)
20 (General Corporation)
(PetroVietnam) (VINACOAL) (VINATEX)
(VINACHEM)
1993 1998 Hanoi
HCM 1590 606 2000
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(3)

(Opening Up to Foreign Trade)

1999 2000 3
(1999 Donor )

a.

1999 12

5800 GDP 30%(
50%) 20% 15%
50% 200
60% 40%
100 75%
28%
65%
18,000
800 ( 1998)
5800 5429
3
2196 40.4%
2393(44.1%) 840 15.5%
3
75%
IMF 1999 7 1044  General Corporation
...GC (MOF )
2.17 Total 1044
(MOF)
Category | Classification Number General Recommendation
Group 1 Poorest Performance 117(11.2%) | Liquidation or Divestiture
Group 2 High debt/low profits 116(11.1%) |Credit and loss control and
rationalization

Group 3 High debt-equity rations | 257(24.6%)
Group 4 | Low profits 227(21.7%) | credit control and rationalization
Group 5 | Others 327(31.3%) | Loss control and rationalization
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50% 70 %
(1998.8 SBV) 30%
70%
( 2.18)
(hard currency )
2.18 B (1997)
% of GDP)
Vietham India Indonesia | Philippines | Thailand | Malaysia
Domestic Credit | 55 g 49.7 58.8 84.1 140.4 165.1
Quasi-Liquid 10.4 34.7 44.6 55.5 81.0 104.8
Liabilities
World Development Indicators '99
C.
5
1997
2.6
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2.4.4 (1999 9 200 Economic Reform Support Loan)

1999 9 200

(Economic Reform Support Loan) 3

( 2.19)

2.19

In Economic Support Yen Loan to Viet Nam on September 29,1999

The outline of the reform programs in three areas which the government of Viet Nam

committed in May 1999 to carry out is as follows.

1. Adoption and Announcement of the Private sector Promotion Program (This
Program was made on the basis of policy consultation between Government of
Japan and Government of Viet Nam and published on a Vietnamese newspaper
on September 23,1999. The following is the outline of the Program).

(1) Establishment of the General Principles

(a)Define the government policy to promote the private sector.
(b)Secure equal treatment for private enterprises over state-owned enterprises
(SOEs).

Grant private enterprises freedom and secure no intervention in their business

(2) Improvement of Financial Environment

(a)Establish a credit facility for the private enterprises and equitized SOEs
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(b)Establish the partial guarantee fund.

(c) Improve the collateral system.

(d)Remove the lending interest rate cap.
(e)Establish the national export promotion fund.

(HStrengthen the system for auction of the land use right, etc.

(3) Improvement of Business Environment

(a)Abolish barriers for the new entry of the private enterprises.

(b)Improve the custom system.

(c) Improve the accounting system in the line with the International Accounting
Standard.

(d)Improve the business environment for foreign Enterprises(removal of the dual
price system)

(e)Strengthen the protection of intellectual property rights.

(fIncrease the transparency of the regulations and procedures, etc.

(4) Organizational Measures
(a)Establish the Small and Medium Sized Enterprises Agency.
(b)Facilitate the establishment and activities of the organization of private
Enterprises.
(c) Establish the information centre and technical assistance centre for private
enterprises.

(d)Expand the training /professional schools and facilities, etc.

2. Audit of the Large State-owned Enterprises
In order to promote the reform of the SOEs, the Vietnamese Government will carry
out the audit of the 100 large SOEs (industries such as steel, paper, food,

construction,cement, rubber) based on the International Accounting Standard.

3 Tariffication of Non-Tariff Barriers

The Vietnamese government will conduct the tariffication of tariffs charged on
principal goods protected by the non-tariff barriers (cement, oil, automobile,
motorbike, glass, ceramic, etc.),so as to make the domestic industries more efficient.
The schedule of the tariffication will be discussed with the Japanese government
and the international financial institutions and so forth to accelerate the schedule

as much as possible.
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1)

2)
100
3)
4)
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3.1 (
3.1.1

BOD COD

BOD COD

3.1.2

10

3-1



3.1.3

3.2

MOl

MOl

MOl

MOl

MOl

MOI

3-2

1 1 15

10



MOl

MOl

MOl

MOSTE

3.3

40

DOSTE

10
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3.1

A 13.0 8.0 915581| -1025471 -1.12 -3.50
B 8.5 952884 9772628 10.26 -
C 13.8 14.4 7549147 305297 0.04 0.178
D 0 805838 - 1.48
A 13.8 7.9 618061 76901 0.12 0.381
B 15.0 5045000 0 0.00 0.00
A 9.2 82323 -73653 -0.89 -0.259
B 13.8 13.2 41692 6057 0.15 0.144
C 7.0 4.5 2940000 1200000 041 1.90
D 12.0 13.2 7304751 0 0.00 0.00
E 10.0 242538 68348 0.28 0.40
A 8.8 3.00 308650 1079936 3.50 -
B 12.0 8.40 9900000| 26400000 2.67 0.0289
C 13.8 13.20 7669120 11161665 1.46 10.91
D 13.2 7754455| 39686787 512 8.81
3.1
15 2
6
1,500
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MOl

MOl

MOl

3-7

1)

3.1



3-8

(2)

3.2






4.1

41.1

4.1

1SO14000 9000 a.

1SO14000 9000 a.
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4.1.2

16.1.5

MPI MOSTE (NEA) MOI
People’s Committee DPlI DOSTE DOI
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MOE P SBV € —
¢ <
Foreign —) MP| | MOSTE
Aid Agencies (NEA)
A 4 A 4
MOl

4 Budgetary/Taxation Measures

5 Financial/Monetary M easur es

(Creation/Enforcement of Policy Making Dept)
1 Adjustment with National Priority Policies

2Legal Framework

3 Administrative Measures

by Sectors, SOEs, Non SOEs etc

6 Foreign Assistance (TA /Grant/L oan)

Capacity Building, Infrastructure,
Monetary Support, BP support etc.

!

Organizing SOEs Circles
Large Enterprises
SMEs

Banking Sector

4.1.3

4.1

4-3

!

Organizing Non-SOEs Circles
Large Enterprises
SMEs
Banking Sector
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ISO

BOD COD

2mm
SS

1SO9000

4-5



F/S ODA TSL
TSL

(Capacity Building)

TSL
Equitization ( / )
Scheme
/
/
/
L/A
(40 ) TSL
SOCBs 30 35%, 2 17 25% 2 40 47%
(1997  IMF )
1 %(1999 )
(SBV)

IMF
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4.2
4.1

42.1
4.2

(1)

(@)
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TSL

1SO14000 9000

®3)

4.2.2
4.3

(1)
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PRTR(Pollutant Release and Transfer Register)

(2)

®3)
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4.2.3
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4.1

() A a.
b.
c.
B a.
b.
c.
A a.
) b.
B a.
i A a.
b.
B a.
C a.
b.
) a.
B. a.
b.
c.
A a.
PRTR(Pollut
ant Release
and Transfer
Register)
B a.
A a.
A a.
( )
b.
c.
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a a. a
b.
a a. a
b b
a a. a
b.
a a. a
b.
a a. a.
b.
b.
a a. a
Voluntary
Agreement b.
a a. a.
b.
A a. a a
c c
b.
d.
C.
B a. a a
b.
c. c
d.
C a. a a
b.
C.
c c
D a. a. a
b b
b.
E a. a. a
b b
b.
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F a. a.
b.
G a. a.
b.
C.
H a. 1S014000 a.
| a. a.
J a. a.
b.
C.
K a. NGO a. NGO
NGO b.
L a. a.
b.
b.
C.
A 1S014000 | a. 1SO a.
9000
b. b.
C.
B a. a.
b.
C a. a.
b.
D a. a.
E Pollution | a. a.
Control
Officer b.
C.
F a. a.
b. b. 10
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(Pollution Control
Officer)

( |le———"——
<+
) f
Inventory
h 4 l 1
] ( )
PRTR
4_
—
olunta
_ ») v Y NGO
Agreement) -
v
L 1SO14000
v 9000

4.2

4-15




(Pollution Control
Officer)

4.3

«—
v
Inventory
K h 4
| ( ) [ —
—
olunta
_ ») v Y NGO
Agreement)
v v
1SO14000
—P
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5.1

5.1.1

8.2

1997
154 20

10

1 GDP
14 1

5-1

2010



5.1.2

NEA 5 BOD
9.5 150 1998
8 3,150 5 9,000 BOD1t 5,200

COD 82 (COD BOD 1/2
BOD41 ) 10,898 48,255 billion Yen
BOD1t 110
BOD 180
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5.1.3
(1)

(2)

(3)

(4)

(5)

5.2.1
(1)

5-3

5.3

10



1SO14000 9000

(2)

ISO

5.2.2
5.1
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144 0ctT
0009

O IO
IO

IO

aogd
31SOW aos
aood
wdd
wdd

aod

)2

TS
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osl

0006

000¥T OSI *

ION

40N

asL
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5.3

5.3.1

(1)
MOSTE

1/10
1/10

5-7

BOD COD

MOSTE

10

1/5



(2)

MOSTE

MOSTE
MOSTE
MOl
MOl
MOl
MOl
MOl
(3)
MOSTE
MOSTE

BOD

5-8

COD COD



(4)
MOl

MOl
()

MOSTE

MOSTE
HCM  DOSTE

(6)

MOSTE

MOSTE

MOSTE

300

5-9

Black Book

Voluntary Agreement



(7)
MOSTE MOl

MOl
MOl
MOSTE MOSTE
5.3.2
MOl
(1)
MOl
MOl
(2)
MOl

5-10

MOl

MOl

MOl



(3)

MOF MPI

100

DOSTE

100

13

ADB

(TSL)

TSL

SOEs SMEs
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Pilot Projects

15



MOF

MOl MOF

MOI
MOI

Priority ODA

Project

(soft loan)

FDI
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LOAN
52

MOI

(TSL...

(TIA)

MOF

ODA
(Grant)



5.2

Finance 4«— Prioritization
1 Domestic Finance
(1) Budget...Central /Local... Tax Reform
Tax Collection System Reform

(2) Private Finance ...Banking Reform/SOEs Reform
2 Foreign Finance...Bi/Multil Co-Finance
(1) ODA...1) T/A...Technology Capacity Building etc.
2)Grant...Fecilities BP  Support
3)Loan...Interest Repayment Debt Issues
(2) Private Finance
1) FDI...Incentives Promotion Policies
2) Banking...Condition Deposit Lending
Debt Issues

5.3.3

1)
MOl
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(2)
MOl  DOI

MOl DOI
)

MOl MOF
MOl MOF
(4) 1SO9000
MOl MOSTE
MOl MOSTE
1SO14000

1SO14000

1SO14000
1SO9000

ISO
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1SO14000

1SO14000

()

MOl

MOl
(6)

MOl MOE

MOl MOE
(7)

MOl
(8)
5.4

(1)
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(2) 1SO14000 / 9000
1SO14000 9000

(3)

(4)

(5)
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(6)

(7)

(8)

5.5

5.3

54

5-17



I

LU

IO

JON IO

40N ION

J1SON
ION

0006

000¥T OSI

ION

ION

IdIN
ICd IO

ION

40N ION

IdA 40N

ION

oo

ION

ION

o <

IO
J1SON

31SON

J1SON

ION

J1SON

J1SON

1ON
LSO

—

IO
J1LSON

J1SON

600¢

800¢

1002

900¢

§00¢

700

£00¢

¢00¢

100¢

000¢

( 019

( &¥®)

(21

€S

5-18



10N

aoo
J1SON
wdd wdd
aod 0T
J1SON
3J1SON
ION
10N
ION
ION '
144 (114
000'9
ION IO
ION
ION

v'S

5-19



5.6

55
5.5
(million VND)
CP EOP CP/EOP | CP/EOP

5 4/ 6,000 5/ 32,000 38,000 0 4
14 8,000 8| 45,000 53,000 6 0
19 4| 14,000 13| 77,000 91,000 6 4
4 4| 32,000 4| 15,000 47,000 0 4
17 0 0 12| 27,000 27,000 5 0
21 4| 32,000 16| 42,000 74,000 5 4
5 5| 81,000 5/ 11,000 92,000 0 5
16 16| 209,000 16/ 59,000/ 268,000 0 16
21 21{ 290,000 21| 70,000, 360,000 0 21
5 5| 15,000 5| 25,000 40,000 0 5
16 0 0 14| 61,000 61,000 2 0
21 5| 15,000 19| 86,000/ 101,000 2 5
4 0 0 4| 21,000 21,000 0 0
18 0 0 8| 71,000 71,000 10 0
22 0 0 12| 92,000 92,000 10 0
23 18| 134,000 23| 104,000| 238,000 0 18
81 16|217,000 58| 263,000/ 480,000 23 16
104 34( 351,000 81| 367,000/ 718,000 23 34

100 JP¥ = 12,000 VND

1 US$ = 14,000 VND
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6.1
2 3 5
1.
2.
3.
4.
5.
6.2
6.6 6.7
6.2.1
(1)
6.1
104 1 1
6.1
Sub-sector Area
Hanoi area HCMC area  Da Nang area Total
Textile & Garment 7 8 4 19
Chemical 10 9 2 21
Paper & Pulp 12 9 0 21
Food Processing 9 10 2 21
Metal Works 13 9 0 22
Total 51 45 8 104
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(2)

W Dnp e

1 3 5

1.

2.

3.

4.

5.
6.2.2
(1)

1.

2.

3.

4.

5.

6.
(2)
1)

pH
WATER QUALITY CHECKER U-10

2)

Centre for

6-2



Environmental and Chemical Engineering (CECE) in Chemical Engineering

Corporation (CECO) Center for Environmental Engineering of Towns and
Industrial Areas (CEETIA) 2
6.2
6.2.3
2.
6.2.4
(1)
UNEP

(1)

(2)

(3)

6-3



(2)

6.1

6.1

1)

pH

2)

6-4

COD




3)

4)
5)

6)

7)

8)

(3)

(1)
(2)

EOP

6-5

120 VND/¥

14,000 VND/US$



6.3

(1)

6.2

60 %

6-6

7 8 9 10

93 %

11



(2)

6.3

6.2
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CP

6.3

(3)

73 %

6.4
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?
f f
i 1‘
T — ]
T 6.3
‘ f f
1 1

6.4

(4)

6.5
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6.5
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6.2

ITEM

Textile

Chemical
Industry

Paper &
Pulp

Food
Processing

Metal
Works

Temperature

PH

Electrical Conductivity

Turbidity

Greases & oils

BOD

COD

Dissolved Oxygen

Suspended Solids

o|l|o|O|O|O|O|O|O

Total Nitrogen

o|lj]ofjo|lOoO|J]O|O|O|O|O |O

o|l|ofO0O|O|O|O|O]|O|O

o|l|ofO0O|O|O|O|O]|O|O

Total Phosphate

Residual Chlorine

Fluorine

Cyanogen

S04z

Total Chromium

Zinc

Copper

Nickel

oO|lO|O |O

Manganese

lron

c|lo|jo|jo|lo|jo|jOoO|jO|lO|]O|JO|lO|O|O|O|O]|JO|O|O|O

Cadmium

Mercury

(0]

Tin

Lead

Arsen

Surfactant

Phenol

O|lO|O |O

Salt
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Observation
of factory

Answers for
Questionnaire

v

v

Discussion with
factory members

v

l

Outline of factory, production facilities & industrial wastewater, Block

flow diagram, Material balance, Production management, etc.

v

v

v

v

Review, scrutiny and
arrangement of data,
information & records

Discussion with
factory
members

Collection &
Analysis of waste
water samples

Identify
current
problems

i Recommend measures i
to correct the :
problems

Identify potentials

for improvement

Select model enterprises

for detailed Study

v

v
v

Problems with production process
Problems with industrial waste

I

Quick recommendations for
1. Industrial pollution abatement
2.Production process improvement

v

v

(1) Environmental impact
(2) Potential for process improvement

v

Evaluation of detailed enterprise study effect

v

Detailed enterprise study “

6.6
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Formulate & prepare
detailed enterprise
study plan

|| Detailed enterprise study ||

Review & analysis of premises for enterprise study;
Formulation

of detailed plan for enterprise study

(measurement, field
schedule, etc.);
Necessary preparation work

investigation, personnel allocation,

v

Explanation,
detailed enterprise study plan with the model company

discussion & request for cooperation of

v

v
v

Execute
enterprise
study

Identify problems
requiring .

i countermeasures :

Measurement
Analysis:

&

Monitoring of operating

conditions of facilities;

Collection of records of

measurements

&

Field investigation:

Drawings, detailed specifications
Identifying problems by observing
operating conditions;

Relevant data, information &

operation

records

Review, analysis of results of measurement and field investigation:
Identifying problems and judgment on necessity of improvement

v

Scrutinizing

items

for

improvement and explanation,

confirmation with the factory

v

Assess and
recommend

i countermeasures :

Calculation and analysis of the effect of Process Improvement &
End-of-Pipe technology improvement:

Examination and selection of proper countermeasures:

Estimation and prediction of the cost & effect of the improvement

6.7

6-13
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7.1
7.1.1
19 17 2
5 7.1
T-01* T-05*
7.1
No
million VND ton/

1 T-01* 3500 495,000 3,600
2 T-02* 480 38,931 500
3 T-03* 400 20,204 40
4 T-04* 7500 378,000 7,000
5 T-05* 1700 113,204 1,600
6 T-06 2800 2,863 70
7 T-07 2000 76.195 600
8 T-08 200 78,881 250
9 T-09 1200 75,722 730
10 | T-10 595 14,555 200
11 | T-11 5000 208,000 0
12 | T-12 1500 99,500 1,500
13 | T-13 3700 440,000 4,800
14 | T-14 70 14,000 310
15 | T-15 850 75,246 200
16 | T-16 3000 225,000 4,800
17 | T-17 1300 40,000 60
18 | T-18 1700 140,000 250
19 | T-19 1800 160,000 300

7.1.2

(1)

2
7.2

7-1




pH BOD COD SS

BOD COD
SS
7.2
Unit
Temperature 24.7 35.3 30.3
PH 7.3 8.93 7.5 55 9
Elec. Conductivity /cm 290 370 270
Turbidity NTU 2.8 13.5 10.8
Qil content mg/l 0.04 0.02 0.02 1lor10
BOD mg/I 16.5 522 40.7 50
COoD mg/I 215 665 55 100
DO mg/I 24 4.2 1.7
SS mg/I 5.8 17.3 12.1 100
Total Nitrogen mg/I 19.1 9.2 7.9 60
Residual Chlorine mg/l Trace Trace 13.5
SO4 mg/I 97.6 91.2 63.4
Cyanogen mg/l 0.02 Trace 0.02 0.1
(2)
7.3
1. H
T-15
H 11 BOD 9 CoOD 1
2. 1 2000m?3
3. 5 4 1

7-2




7.3

PH BOD COD SS Water WW.T
mg/l mg/l mg/l ms/day | System
T-01 11.36| 384 844 60 3,600 No
T-02 7.71| 578.6 | 1133.1 33.7 500 No
T-03 10.12 222 325 62 40 No
T-04 11 47 260 10 7,000 No
T-05 9.53| 135 360 19 1,600 No
T-07 10.5 132 158 74 600 Yes
T-09 7.9 40 41 15 730 No
T-12 11.3 784 957 19 1,500 No
T-13 10.0 77 269 45 4,800 No
T-14 10 308 | 2353 40 310 Yes
T-15 3.2 2 52 6 200 Yes
T-16 10.5 14 341 12 4800 No
T-18 9.9 85 433 25 250 | U Cnst
T-19 9.76 | 273 920 18 300 | Yes
Vietnam Standards 5 9 50 100 100
...... Waste Water Treatment System
(3)
7.4
BOD 1
100ms/
BOD COD
7.4
PH BOD COD SS Water WW.T
mg/l mg/l Mg/l m3/day | System
T-06 7.8 33 52 11 70 No
T-08 6.1 79 88 40 250 No
T-11 — — — — 0 No
Vietnam Standards 5 9 50 100 100

(4)
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1
2. 19 5
3.
7.1.3
7.5
7.5
80,000 23,000 55,000x10%m/year | 15,000x103m/year
260 530 300 460
308 43 183x103m/year 33x10%m/year

7-4




7.2

7.2.1
(1)
1)
19
7.6
7 4 166,152
8 4 175,600
4 2 70,000
19 10 411,752
VINATEX
110 1996 37
2)

30

7.6



(b)

(©)

20

(d)
(2)
1)
19
7.7
7 3 2,600
8 5 2,262
4 4 630
19 12 5,492
VINATEX 20,000
1996 27
2)

7-6

7.7



(@)

(b)

(©)

(3)
1)

2)
(@)

80

91cm

150cm
19 7.8
7.8
7 5 2
8 7
4 3 1
19 15 3
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(b)

10

()

1:3 1 8

1:10 1:12

7-8



(d)

NaOH, Naz2COs3
Acetic Acid, H2SO4

()

(f)

(9) CCM

7-9

VAT

H202, Na2SiOs, NaCIlO

50 80



(h)

(i)

CCM

()

(k)

— o ™M
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(4)

7.2.2

(1)

(2)

TQM

1SO9002

1SO9000

7-11



(3)

(4)

(5)

(6)

5S

7-12






7.3

7.3.1

" N M 1 O~ O o

7.3.2

(1)
(@)

(b)

(©)
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(d)

(2)

(3)

(4)

2. CCM
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(5)

7.2

7.3

7.4

(6)

1SO9000
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Cooling Water

>~

Heat Exchanger

Steam Condensation |
Condensation
. Tank
Process Water
To Boiler
\ J
Pump
Water Tank

1. Process Condition Case 1 Case 2
(1) Recovered steam condensation 5 t/hr 10 t/hr
2 Temperature of the 80 80
condensation
(3) Temperature of supply water 30 30
2. Investment cost
(1) Imported Equipment 24,000,000 VND 24,000,000 VND
(2) Domestic equipment 15,000,000 VND 20,000,000 VND
(3)Construction 30,000,000 VND 45,000,000 VND

Total 69,000,000 VND 89,000,000 VND
3. Cost merit
(1) Recovered Heat 250,000 kcal/hr 500,000 kcal/hr
(2) F.O. reduced 26 lit/hr 52 lit/hr
(3) Cost of F.O. reduced 46,800 VND/hr 93,600 VND/hr
(4) Electricity increased 1.52 KWh 2.2 KWh
(5) Cost of Electricity increased 1,200 VND/hr 1,760 VND/hr
(6) Cost merit per year 164,000,000 VND | 3300,000,000 VND

Remark: Price of F.O.=1,800 VND/lit Price of Electricity = 800 VND/kWh

Working hour = 12 hr/day

7.2

Working day = 300 day/year

7-17




¢ _ Dyeing M/C
E | 1 [ 1
I

Supply Water

—_— — p— .‘. p—
Recoverd Water
v ¢
Water L
Tank
Process Condition Case 1 Case 2
Rate of Wastewater 10 m3/hr 20 m3/hr
Temperature of Supply Water 30 30
Temperature of Recovered Water 40 40
Construction Cost
Domestic Equipment 5,000,000 VND 7,000,000 VND
Construction Work | 65,000,000 VND 85,000,000 VND
Total 70,000,000 VND 92,000,000 VND
Cost merit
Heat recovered 100,000 kcal/hr 2000,000 kcal/hr
F.O. reduced 10 lit/hr 20 lit/hr
Cost of F.O. reduced 18,000 VND/hr 36,000,VND/hr
Electricity increased 2.2 KWh 3.7 KWh
Cost of Electricity increased 1,760 VND/hr 2,960 VND/hr
Water reduced 10 t/hr 20 t/hr
Cost of Water reduced 10,000 VND/hr 20,000 VND/hr
Cost merit per year | 94,460,000 VND | 190,940,000 VND

Price of Water = 1,000 VND/t (City water)

Working hour = 12 hr/day

7.3

Remark: Price of F.O.=1,800 VND/lit Price of Electricity = 800 VND/kWh

Working day = 300 day/year
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Dyeing M/C

e .
{Hioh Temperawre) | Heat Exchanger | Wastewster ‘
| K‘—"—’ Supply Water
| PEUEE o | N
v "-II! vV 0 v 0 Wastewater
Was%Ez\r/]vster L Was#aer\:vster L Supply Water
High Temperature ) (Low Temperature) Tank
Process Condition Case 1 Case 2
Rate of Wastewater 20 m3/hr 50 m3/hr
Temperature of Wastewater(Inlet) 80 80
Temperature of Wastewater(Outlet) 40 40
Temperature of Supply Water(Inlet) 30 30
Temperature of Supply Water(Outlet) 70 70
Construction Cost
Import Equipment | 480,000,000 VND 800,000,000 VND
Domestic Equipment 15,000,000 VND 24,000,000 VND
Construction Work | 265,000,000 VND 380,000,000 VND

Total

760,000,000 VND

1,204,000,000 VND

Cost Merit

Heat recovered

800,000 kcal/hr

2,000,000 kcal/hr

F.O. reduced 83 lit/hr 207 lit/hr

Cost of F.O. reduced 149,400 VND/hr 372,600,VND/hr
Electricity increased 8 KWh 20 kWh

Cost of Electricity increased 6,400 VND/hr 16,000 VND/hr

Cost merit per year

514,500,000 VND

1,283,700,000 VND

Remark: Price of F.O.=1,800 VND/Ilit Price of Electricity = 800 VND/kWh

Working hour = 12 hr/day

7.4

Working day = 300 day/year
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7.3.3

(1)

(2)

7.3.2(5)

(3)

pH

(4)

pH

pH
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7.4
7.4.1

7.9

(1)

7.9

7.10

No.

7.2

N

7.3

7.4
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(2)

7.10

3CCM

No.

7.4.2

7.4.1

(1)

(2)
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(3)

(4)

7.4.3

1SO9000

TQC, TPM 5S

711
7.11
5,600,000,000 VND | 31,940,000,000 VND
8,000,000,000 VND | 45,487,000,000 VND

13,600,000,000 VND

77,427,000,000 VND
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Appendix 7

1.
40
4
7.A.1
7.A.1
Us$

1992 211

1993 350

1994 550

1995 750

1996 1,100

10.7%
80 %
100 %
EU
Asian Federation Textile Industries
1996
1. 187 72
2. 500 460
1988
3. 170 100% 1996 9
12 US$
40 980 Us$

7-A-1



1 2
5. 2000
7.A.2
7.A.2 2000
400
T/IC 87,000
PE 64,000
POY 32,000
PTY 25,000
1,000
12,000
4,000
1
100-120
28
1995 Vietnam National Textile-Garment Cooperation
(VENATEX)
MOI 18  Cooperation
Cooperation 45
55
1999 9 Vietnam

Textile-Garment Association

40
20
1991 1995
200 US$ 1996 100 US$
30-50%
7.A.3

7-A-2



7.A.3

90,000 :22% :40% T/C-CVC
36% 2%
380 :20%
22,000
25,000
400
1995
12% 100%
1. 1996-2000 15%
2. 2000
1) 10 m 30-50%
) 20 US$ 40-50%
3. 2010
(1) 20 m 60-70%
) 40-50  US$ 0-70%

7-A-3




50 US$
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8.1
8.1.1
(1)
MOI 53
(2)
1)
MOI
MOI JICA
21
MOI
2
4
4
4
4
3
1
1
10
8.1

8-1



8.1

Number of Turnover billion VND
Employee 10 10-100 100-1,000 1,000 Uncertain
200
200-500 SOE* 5 SOE 1 SOE 1
Jv* 1
500-1,000 SOE 14 SOE 1 SOE 2
1,000< SOE 2 SOE 3 SOE 1
(Data submitted by each Enterprise)
SOE: State Owned Enterprise JV: Joint Venture Company
2)
MOI JICA
4
2
1
2
2
8.1.2
(1)
COD BOD SS 8.2
(2)
COD BODs SS

8-2



8.2

Enterprise Quantity Quality Parameter mg/l
Number m*/day CoD BOD; SS ail
co1 180,000 26.4 15.8 114 0.2
C02*1 0 18 14 36 0.2
C03*2 30 120 48 4 0.19
C04*3 9,600 96 54 310 0.37
2,880 74.6 29 270 0.42
C05 1,500 142 52 1,122 0.35
Co06 200 220 78 61 0.2
co7 6,000 120 27 39 1.6
C08*4 40 520 350 56 1.2
Co09 210 49 16 17 0.05
C10 830 124 76 56 0.15
C11 360 316 144 255 0.9
C12 batch 320 193 59 0.19
C13*5 0 1,040 367 36 0.07
C14 700 19 11 5 0.16
C15 1,000 64 24 18 0.28
C16 816 23.2 9 45 0.13
C17 42 340 118 3,336 0.17
C18 500 1,120 560 1,000 0.23
C19*1 0 14.4 10 26 0.12
C20*5 0 40 19 81 0.25
C21 250 32 18 3 0.1
TCVN5945-1998 100 50 100 10
(Data : Analyzed by the Chemical Engineering Corporation )
TCVN5945-1995 B
*1
*2
*3 2
*4
*5
(3)
8.2

(4)
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(5)

pH

pH
(6)
8.1.3
8.2
8.2.1
1960 1910

1940

8-4

1950

JV



1995 JV

21

1)

2)

3)

4)

5)

8.2.2
(1)
(@)

Electricit

[Electrolysist— Chlorine Gas [ Liquid Chlorine]

—»{ Hydrogen Gas HCI Reaction |
v

L——»] NaOH | [ Product HCI |

8.1
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(b)

Air
Sulfur . A .
(Pyrite) —»| Combustionf—| Oxidationj—»| Absorption —»| Product
8.2
1
3 SO, SO,
3
(2)
_ Materl_al —>| Mixing | Pr_oduct
Apatite Processing Reaction Single
Drying, Grinding Superphosphate
8.3
SS
PZOS
pH

8-6




(3)

Latex from
Plantation

—I'H Mixing ] Rolling »{Cutting—¥» Drying |

8.4

SS

(4)

[ Mixing % Rolling [ Formation|—] Product |

8.5
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(5)
LAS

[ Mixing | Drying %[ Packaging—] Product |

(6)

[ Lead Treatment | [ H,SO, |

[ Electrode Preparation}—| Formation -¥{ Assembling ] Product Battery|

Casing Production
(Ebonite or Plastics)

8.7

pH
pH (
pH )

pH
pH

(7)

|_Cathode Preparation [ Electrolysis Solution|
[ Anode Preparation [ w l i

| Assembling »{Product Dry Celll

8.8

8-8



pH

pH

(8)

8.2.3

1)

pH (

pH

[ Additive

[ Raw Material | Preparation -] Bottling | Product |

[ Solvent

8.9

8-9

pH



(1)

1)

2)

3)

4)

21
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(2)

(3)

21 1SO9000
2000 6
1SO14000
3 2 2000
(4)
21
JV
TPM 5S

8-11

1SO9002
2



8.2.4
8.10

1)

2)
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\ 2
>

—»)

<—
>
v

v v
8.10
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8.3
1
8.3 ;
2)
3)
4)

5)

6)
7

8)
9)

30

etc.

10)

11)

12)
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8.3.2

1)

2)

3)

4)

8.3.3

1)

2)

3)

4)

5)

EOP

pH

8-16

EOP
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8.4

1)

2)

3)

4)

5)

8.4.1

1)
2)
1)
2)

3)

1)
2)

3)
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2)

5S

8-18



2)

8.4.2

1)
2)
3)
4)

1)

2)
3)

8-19



1)
2)
3)

4)

8.4.3

1)
2)
3)

8-20

MOl

MOl



74,700

Million VND
18,800 Million VND
1 3,600 Million VND

5S TQC
1)
2)

4
8.3
8.3
million VND
A 18,800 800 13,800 7,000
C 3,400 800 1,700 4,200
B 10,000 2,000 1,000 800
D 15,000 8,700 3,000 3,300
47,200 12,300 19,500 15,300

Estimation March, 2000
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Appendix 8

21

21
MOI
CECS Center of Environmental Protection and Chemical

Safety, Institute of Industrial Chemistry Do Thanh Bai

1975
1950 3
Hanoi Hai Phong Viet Tri-Lam Thao
15

1955 1960

50

1975

8-A-1



1976 1990
Lam Thao Super-Phosphate

Ninh Binh Super-Phosphate Hanoi
49%
70%
1990 1995
20%

1996 2000

825 us 85
14
13
21
14
23
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2000 2010

JVv

Mr. Do Thanh Bai

8.A1
8.A.1
1995 1996 1997 1998
Sulfuric Acid State*1 t 9,768 17,943 15,173 22,775
Caustic Soda State*1 t 7,307 9,099 7,676 10,288
Insecticides*3 t 15,566 20,007 19,078 19,998
Chemical Fertilizer*2 1,000 t 931 965 982 974
Paint*4 t 21,081 28,995 26,285 28,388
Medicinal Ampoules*3 mill. tubes 425 452 429 462
Medicinal Tablets*4 mill. pills 14,065 14,728 17,062 19,109
Liquid Medicine*3 1,000 3,651 3,457 3,328 3,270
Soap and Powder*4 1,000 t 129 167 213 216
Tubes & Tires for Car*1 1,000 sets 57 95 138 140
Bicycle Tires*4 1,000 pieces 9,703 8,656 10,245 13,626
Bicycle Tubes*4 1,000 pieces 11,917 12,588 14,044 13,500
Glass Poducts*4 1,000t 77 93 66 67

Statistical Yearbook-1998, Socialist Republic of Viet Nam, General Statistical

Office

8-A-3



*]1 State;

*2
*3
*4
8.A.2 1995 4
8.A.2 1994
10
1995 1996 1997 1998
Chemicals 5,085.6 6,283.1 7,222.5 7,799.5
+ 23.5% + 15.0% + 8.0
Rubber and Plastics  2,272.0 2,798.7 3,528.0 4,014.9
+23.2% +26.1% + 13.8%
Manufacturing 83,260.6 94,787.8 107,662.4 119,476.5
Total
+ 13.8% + 13.6% +11.0%
Statistical Yearbook-1998, Socialist Republic of Viet Nam, General Statistical
Office
8.A.3
8.A4
8.A.3
1995 1996 1997 1998
Rubber 1,000t 138.1 194.5 194.2 191.0

Vietnam Socio-Economy ; The Period 1996-1998 and Forecast for the year 2000
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8.A.4

1995 1996 1997 1998
Chemical Fertilizer Mill. t 3.9 2.6 24 3.4
Medicament Mill. US$ 69.1 206.5 312.0 312.0
Plastics in Primary Form 1,000 t 223.1 312.2 284.0 311.0
Insecticide & Material Mill. US$ 1004 1244 1140 126.0

Vietnam Socio-Economy ; The Period 1996-1998 and Forecast for the year 2000

8.A5

8.A.5
Ownership 1995 1996
Number % Number %
Chemicals (1) State Owned 125 7.4 125 6.3
(2) Non State Owned 1,522 90.8 1,808 91.5
(3) Foreign Investment 30 1.8 43 2.2
Total 1,677 100 1,976 100
Rubber & Plastics (1) State Owned 44 1.6 38 1.4
(2) Non State Owned 2,657 97.2 2,666 97.2
(3) Foreign Investment 32 1.2 38 1.4
Total 2,733 100 2,742 100
8.A.6 8.A7
1994
1996 67%

10%
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8.A.6 Chemicals 1994

10
Ownership 1995 1996 1997 1998

State-Owned Central 2,271.7 2,537.3 3,145.1 3,433.1
Local 1,586.0 1,729.1 1,888.4 1,902.0

Total 3,857.7 4,266.4 5,032.6 5,335.0

Growth Rate % (10.6) (18.0) (6.0)
Non-State Total 486.2 622.1 707.9 785.9
Growth Rate % (28.0) (13.8) (11.0)
Domestic Total 4,343.9 4,888.5 5,740.6 6,121.0
Growth Rate % (12.5) (17.4) (6.6)
Foreign Invested Total 741.7 1,394.6 1,481.2 1,678.5
Growth Rate % (88.0) (6.2) (13.3)
Grand Total 5,086.6 6,283.1 7,222.5 7,799.5
Growth Rate % (23.5) (15.0) (8.0)

(Socio-Economic Statistical Data of 61 Provinces and Cities in Vietnam-1998)

8.A.7 1996
8.A.7 Rubber and Plastics 1994
10

Ownership 1995 1996 1997 1998
State-Owned Central 793.1 826.6 1,040.1 1,160.9
Local 212.0 225.3 247.9 280.3
Total 1,005.1 1,051.9 1,288.1 1,441.2
Growth Rate % (4.7) (22.5) (11.9)
Non-State Total 953.1 1,339.3 1,587.1 1,771.7
Growth Rate % (40.5) (18.5) (11.6)
Domestic Total 1,958.2 2,391.2 2,875.2 3,213.0
Growth Rate % (22.1) (20.2) (11.7)
Foreign Invested Total 313.8 398.5 652.8 801.9
Growth Rate % (27.0) (63.8) (22.8)
Grand Total 2,272.0 2,789.7 3,528.0 4,014.9
Growth Rate % (23.9) (26.5) (13.8)

(Socio-Economic Statistical Data of 61 Provinces and Cities in Viethnam-1998)

8.A.8 8.A5 8.A.6
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8.A7

8.A.8 1994
10
Ownership 1995 1996
Chemicals (1) State Owned 30.862 34.131
(2) Non State Owned 0.319 0.344
(3) Foreign Investment 24.723 32.433
Total 3.033 3.180
Rubber & Plastics (1) State Owned 22.843 27.682
(2) Non State Owned 0.359 0.502
(3) Foreign Investment 9.806 10.487
Total 0.831 1.017

Socio-Economic Statistical Data of 61 Provinces and Cities in Vietnam

1) Do Thanh Bai, Director of CECS: Vietnam Chemical Industry, Historical
Perspectives and Present-1999

2) Statistical Yearbook-1998 (Socio-Economic Statistical Data of 61 Provinces and
Cities in Vietnam) ; General Statistical Office

3) Vietnam Socio-Economy ; The Period 1996-1998 and Forecast for the year 2000
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9.1

9.1.1
12 9 21
500 t 60,000 t 100
9.1
5
SOE 2 Province 1 2
9.1
Enterprise Ownership Production Pulp Recycle
Number t/year(1998) Fiber
P-1 State-owned 3,802 | AP W.P
p-2 State-owned 33,868 | BKP | W.P
P-3 Private 8,827 | SCP Carton
P-4 Provincial SOE. 1,000 | SCP -
P-5 Private 15,000 | SCP W.P
9.1.2 COD
(1)
9.A.1 9.2
1990 1996 22.6 %
9.2
Japan Taiwan Thailand Vietnam
Production 1000 t/year 30,013 4,436 2,036 204
Rate of Increase %f/year 1.1 4.5 15.1 22.6
(2) COD
COD 21 9.3
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9.3 COD

Production t/lyear | COD t/year | Rate %
Japan 1970 12,973,240 2,200,000 17.0
Japan 1989 26,808,792 200,000 0.75
Ratio : 1989/1970 2.07 0.91 4.4
Vietnam 21 Mills 1999 212,343 183,229 86.3
Ratio : Vietnam 1999 / Japan 1989 0.0079 0.916 11,500

Note : Today, COD/ Ton of Paper and Paperboard of Vietnam is estimated more than
300 times of Japan, because COD of Pulp and Paper of Japan to the main sea area was
only 118 t/day, then, total COD is estimated less than 66,000 t/year in 1996.

9.3 21 212t/
7 COD 1989
200 t/ COD BOD
AOX COD
10 COD 1/3
1970 1989 29
58 26 84
EOP 16
9.1.3
CEETIA
COD BOD BOD BOD
BOD
COD
BOD BOD
CEETIA
(1)
21 9.4
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9.4

No. Product. | F.Water Rate PH E.Cond | BOD COD DO VSS TSS Phenol
Tlyear km3/y m3/t - MS/cm | mg/l mg/Il mg/l | mg/l mg/Il mg/Il
1 3,802 950 250 9.95 1,220 319 5,320 7.72 | 100 289 0.280
2 3,800 668 176 7.17 394 166 430 3.01 115 229 0.052
3 1,667 1,200 720 6.93 243 273 420 2.43 23 66 0.047
4 60,000 17,000 283 9.63 2,020 861 9,340 3.33 | 240 773 0.340
5 7,285 1,800 247 9.12 1,050 281 525 7.14 90 158 0.161
6 483 244 505 7.53 1,180 826 2,893 0.97 69 83 0.000
7 60,619 4,449 73 6.53 179 141 360 3.88 67 105 0.000
8 23,823 10,237 430 6.49 3,140 196 669 250 | 160 215 0.119
9 4,660 1,650 354 7.67 221 32 128 4.76 8 100 0.002
10 1,238 420 339 6.40 5 72 392 435 | 432 500 0.013
11 4,275 864 202 7.66 141 63 259 350 0.000
12 2,000 40 20 10.17 1,740 910 2,230 4.11 84 250 0.025
13 2,000 60 30 7.75 1,300 10 61 1.52 7 13 0.000
14 8,827 396 45 7.62 494 460 1,200 3.21 361 407 0.002
15 1,194 655 549 9.11 254 57 71 8.02 356 424 0.022
16 3,310 840 254 7.22 276 121 345 2.85 26 127 0.003
17 1,750 159 91 7.78 1,990 89 922 0.49 14 98 0.047
18 1,000 23 23 7.73 4,784 578 5,120 120 149 0.320
19 15,000 301 20 8.91 1,460 355 2,680 4.30 257 0.028
20 1,800 90 50 7.94 2,717 840 8,320 4.68 204 0.268
21 4,000 576 144 711 210 896 8,990 0.36 1,190 0.024
Mean 10,121 2,517 229 359 2,413 3.66 | 134 285 0.08
21 COoD VSS 9.5 1989
200,000 t/ COD 1,500 t/
115
1) COD
coD 21 2 100 mg/l
1 549
2) SS
SS 1/4 5 100 mg/l
3 720 505 354
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1/10 2 SS 100 mg/l COD
SS 1
9.5 COD VSS
No. Production Water m3/t CoD VSS
(t/year) 1000m3/y mg/I t/year kg/t mg/l t/year kg/t
1 3,612 950 263 | 5,320 5,054 | 1,399 100 95 26.3
2 3,800 668 176 430 287 76 95 63 16.7
3 1,667 1,200 720 420 504 302 23 28 16.6
4 60,000 17,000 283 | 9,340 | 158,780 | 2,646 240 | 4,080 68.0
5 7,285 1,800 247 525 945 130 90 162 22.2
6 483 244 505 | 2,893 706 | 1,461 69 17 34.9
7 60,619 4,449 73 360 1,602 26 67 298 4.9
8 23,823 10,237 430 669 6,849 287 160 | 1,638 68.8
9 4,660 1,650 354 128 211 45 8 13 2.8
10 1,238 420 339 392 165 133 432 181 | 146.6
11 4,275 864 202 259 224 52
12 2,000 40 20| 2,230 89 45 84 3 1.7
13 2,000 60 30 61 4 2 7 0 0.2
14 8,827 396 45| 1,200 475 54 361 143 16.2
15 1,194 655 549 71 47 39 356 233 | 1954
16 3,310 840 254 345 290 88 26 22 6.6
17 1,750 159 91 922 147 84 14 2 1.3
18 1,000 23 23| 5,120 118 118 120 3 2.8
19 15,000 301 20| 2,680 807 54
20 1,800 90 50| 8,320 749 416
21 4,000 576 144 | 8,990 5,178 | 1,295
Total 212,343 42,623 | 4,818 | 50,675 | 183,229 | 8,752 | 2,252 | 6,982 | 631.8
Mean 10,112 2,030 229 | 2,413 8,725 417 132 411 37.2
3)
BOD COD
A: 0.88 ppm ( 30 ) B: 0.623 ppm
C:0.85 ppm D: 0.28 ppm
9.6
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96 4

Unit P-1 P-2 P-3 P-4
VSS % 0.146 %
TSS % 0.156 %
Pb mg/kg <1.12 (mg/l) <0.92 5.56 13.11
Cd mg/kg <0.1 (mg/I 0.988 0.875
Hg mg/kg 29 45
Cr(Total) mg/kg <0.01(VI)(mg/l) <0.04(VI) 2.04 2.04
Zn mg/kg 89(mg/l) <0.2 119 156
K mg/kg <1(mg/l) 12 372 117
NaOH % 84.63 % 88.32 76.80 % 87.66 %
Cl- % 1.03 % 1.47 1.58 % 1.21 %
Al mg/kg <0.01(mg/l) <0.01
4)
9.7 SCP
9.7
TSS | COD | BOD | Phenol | Chloroform | Oxalic Acid | SiOs
mg/I 752 | 6240 | 4056 0.75 1.16 136.7 | 357
(2)
TSS VSS 5 VSS
VSS
9.8 148 2,000 VND/ms3 21
229
800 VND/ms3 283
226.4 VND/kg 240 mg/l  VSS
6.8 % 9.3.2 9.10
40% COD
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9.8

1998

Vietnam Japan Vietnam/Japan
Min VND/t Max VND/t | VND/t ¥/t Min, % | Max. %
Bamboo Chip 266,100 390,000
Bamboo Freaks 330,000 330,000
Bamboo Powder 2,200,000 2,200,000
Wood 420,000 470,000 1,012,500 | 7,500 41.5% 46.4% | Viet 1/2Japan
Imported Pulp 4,000,000 7,000,000 | 10,125,000 | 75,000 39.5% 69.1% | Viet 1/2Japan
Loca Pulp 172,400 7,284,756 8,100,000 | 60,000 2.1% 89.9%
Banknote Pulp 2,935,000 2,935,000 5,400,000 | 40,000 54.4% 54.4% | Viet 1/2Japan
Edge Trimming 5,200,000 5,200,000 4,050,000 | 30,000 128.4% 128.4% | Viet 4/3Japan
Waste Paper 1,220,000 1,700,000 1,687,500 | 12,500 72.3% 100.7% | Viet Japan
WhiteWaste Paper 3,800,000 5,200,000 3,375,000 | 25,000 112.6% 154.1% | Viet 4/3Japan
Waste Carton 1,300,000 1,325,000 1,687,500 | 12,500 77.0% 785% | Viet 3/4Japan
Imported Carton 23,000,000 23,000,000 4,725,000 | 35,000 486.8% 486.8% | ?
Pattern Paper 12,000,000 12,000,000 5,400,000 | 40,000 222.2% 222.2% | Viet 2Japan
NaCl 630,000 630,000 2,025,000 | 15,000 31.1% 31.1% | Viet 1/3Japan
NaOH 3,300,000 5,000,000 3,645,000 | 27,000 90.5% 137.2% | Viet Japan
Na2CO3 1,950,000 2,600,000 0
Na2S04 1,300,000 1,300,000 0
Cl2 3,400,000 6,027,000 3,955,500 | 29,300 86.0% 152.4% | Viet Japan
Ca(OCl)+ NaOCl 197,000 197,000 | 86,940,000 | 644,00 0.2% | Na2Cl(ClO)
0
Na2SiO3 1,100,000 1,126,000 0
H202 4,244,000 5,040,000 6,817,500 | 50,500 62.3% 73.9% | Viet 3/4Japan
Ca0 380,000 380,000 3,105,000 | 23,000 12.2% 12.2%
CaCO3 1,984,400 2,250,000 2,362,500 | 17,500 84.0% 95.2% | Viet Japan
H2S04 1,952,000 1,952,000 2,025,000 | 15,000 96.4% 96.4% | Viet Japan
Rosin Size 5,117,800 10,739,000 0
Al2(S04)3 1,600,000 1,900,000 0
S 1,850,000 2,400,000 0
Caolin 740,000 740,000 0
Imported Powder 6,600,000 6,600,000 0
TiO2 24,775,000 24,775,000 | 27,000,000 | 200,00 91.8% 91.8% | Viet Japan
0
Tac 1,471,000 1,595,000 3,375,000 | 25,000 43.6% 47.3% | Viet 1/2Japan
Fluorescent 120,000,000 126,791,000 0
Color 6,583,000 79,253,600 | 74,250,000 | 550,00 8.9% 106.7%
0
Resin 689,000 689,000 0
Anion Starch 8,075,000 8,075,000 0
Retention Chemical 112,671,000 112,671,000 0
Chem.Wet Strength 17,504,000 17,504,000 | 105,165,000 | 779,00 16.6% 16.6% | Viet 1/5Japan
0
Fuel Oil 1,550,000 1,800,000 2,160,000 | 16,000 71.8% 83.3% | Viet 3/4Japan
Cod 186,900 290,000 810,000 | 6,000 23.1% 35.8% | Viet 1/3Japan
Electricity(kwh) 660 930 675 5 97.8% 137.8% | Viet 4/3Japan
Water 148 2,000 270 2 54.8% 740.7%
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(3) coD

COoD mg/l mg/l COD 1000 mg/I
9 500 1000 mg/I 3 250 500 mg/I
6 COD 128 mg/l 1 3
1 TSS
2
1 21
ocCcC
30 COD61mg/l TSS 13 mgl/l
(4)
21
4
1) A
KP
110 kW 3 2
(H25)
(MM) (MS) 2 (DMDS) KP 50 m
COD
283 COD 9,340 ppm
21 VSS 240 ppm
2) -B
KP
2
BKP COD 669 ppm A 14 1
(@) 4 4 1
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(b)

1
3) -C
1 2 3
91
14 mg/l
4) -D
BOD 10 mg/l
(5)
9.2
9.21
(1)
4

4 E/S

21

1,500 VND/4t

COD

1.04 1.05

9-8

3.2

VSS

COD 61 mg/I

km



1) (CGP)

5
16/25
( )
2) AP
7 kg/cm?
3) (KP)
BKP
AOX

4)

SS COD
5)

9-9

5

x5

x 2.5
3
5
2
2
213 1/2

1.5



(a)

(b)

COD

(©)

3¢

20009
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(2)
1)

2)

(@)

(b)

(©)

(d)

()

25

20
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(f)
SO2

2 1408 + 13.5=14215t/
113 kg (11.3 %) 13 kg (1.3 %)
SO2
SOz
(3)
2
9.2.2
6
Kappa Number KN
pH
9.2.3
9.3
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(

9.9

20
9.9
464,624|727,139|313,817|192,357| 161081 111,746 103,094
467,020|727,024|305,019|191,774|168,025| 108,607 | 103,730|2,071,199
104,607(168,792| 90,416| 47,996| 35,173| 26,105| 29,519| 503,348
102,550(173,472|102,293| 45,466| 35,964| 27,310| 29,658| 516,713
22,364| 39,969| 23,802| 10,034| 6,480 5,142 5,014| 112,805
18,678| 34,316| 18,786 7,318 5974| 4,536| 4,608 94,216
53,146| 68,031| 36,937| 24,318| 26,027| 15,901| 10,516| 234,876
52,063| 66,264| 32,482| 24,099| 25,216| 15,290| 10,552| 225,966
180,117|276,792|151,155| 82,348| 67,680 47,888| 45,049| 851,029
173,291|274,052|153,561| 76,883| 67,154| 47,136| 44,818| 836,895
22.5 23.2 28.8 25.0 20.9 24.0 28.6 24.2
22.0 23.9 33.5 23.7 21.4 25.1 28.6 24.9
4.8 5.5 7.6 5.2 3.8 4.6 4.9 5.4
4.0 4.7 6.2 3.8 3.6 4.2 4.4 4.5
11.4 9.4 11.8 12.6 154 14.2 10.2 11.3
11.1 9.1 10.6 12.6 15.0 141 10.2 10.9
38.8 38.1 48.2 42.8 40.2 42.9 43.7 40.9
37.1 37.7 50.3 40.1 40.0 43.4 43.2 40.4
3,268| 5,634| 2,660 1,750 923 869 809
3,252| 5,563| 2,632 1,714 933 838 833 15,765
/ / / / / / / /
32.0 30.0 34.0 27.4 38.1 30.9 36.5 31.6
31.5 31.2 38.9 26.5 38.5 32.6 35.6 32.8
6.8 7.1 8.9 5.7 7.0 5.9 6.2 7.1
5.7 6.2 7.1 4.3 6.4 5.4 5.5 6.0
16.3 121 13.9 13.9 28.2 18.3 13.0 14.8
16.0 11.9 12.3 141 27.0 18.2 12.7 14.3
55.1 49.1 56.8 47.1 73.3 55.1 55.7 53.5
53.3 49.3 58.3 44.9 72.0 56.2 53.8 53.1
)
PBR
1997 3 1996 3
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9.2.4

(1)

1)
9.2.1(1)5) (a
9.21 (1)1
9.2.1(1) 5) (b
9.2.1 (1) 4)
9.2.1 (1) 5) (c
2)

9.2.1(2) 2) (d
9.2.1(2)2) (c
9.2.1(2) 2) (e
9.2.1(2) 2) (a

9.2.1(2) 2) (f

(2)

9.2.2
9.2.2
9.2.2
3)
9.1.3 (4)
COoD 9.1.3 (4)
9.1.3.(1) 3
9.1.3
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9.3

9.3.1
1950
1950
1960
1980
100 kg/cm2x 500
9.3.2
1990-1996
KP

1%

KP
KP

25.6 %
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SP

22.6 %

SP

KP



(1)
1) 7S

7S
3S

(Un-uniform)

30 70
6 % AOX
9.10
1/10
1/5 1/10
COD 9.8
(Seiri,Seiton,Seisou=3S)  3S
1940
(Seiketu,Shitsuke=2S) 5S
(Save Energy, Save Material)
7S
(Unreasonable), (Useless)
3M
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9.10

ESTTIMATION OF BUILDING & ASSEMBLING COSTS

No Accounts of work Unit Quant. Unit price Price
BUILDING COSTS
1.1 Regulation tank ms3 25 700,000 17,500,000
1.2 Neutralization and m3 8 700,000 5,600,000
Decolorization chemical
1.3 Aeration tank m3 40 700,000 28,000,000
1.4 Sedimentation tank m3 15 850,000 12,750,000
1.5 Mud-Containing tank m3 2 850,000 1,700,000
1.6 Pumping station ms3 15 600,000 9,000,000
Total 1 74,550,000
COSTS OF PIPELINES, Set 1 50,000,000 50,000,000
ACCESSORIED
Total 2 50,000,000
COSTS OF ELECTRICITY
3.1 Monitoring cabinet Set 1 6,000,000 6,000,000
3.2 Source cable Set 1 8,000,000 8,000,000
Total 3 14,000,000
Total 1+2+3 138,550,000
COST OF EQUIPMENT
4.1 Railing Set 1 2,000,000 2,000,000
4.2 Western Europe waste Set 2 18,000,000 36,000,000
4.3 Western Europe mud Set 1 15,000,000 15,000,000
4.4 Air pump (airator) Set 1 25,000,000 25,000,000
4.5 Decolorization apparatus Set 1 35,000,000 35,000,000
4.6 Decolorization apparatus Set 1 35,000,000 35,000,000
4.7 Acid mixture apparatus Set 1 40,000,000 40,000,000
and qualtative pump
4.8 Decolorization chemical Set 1 30,000,000 30,000,000
mixture apparatus
4.9 Dry mud Pressing machine Set 1 13,500,000 13,500,000
Total 4 231,500,000
OTHER COSTS
5.1 Design cost 25,000,000
5.2 Design examination & 180,115
5.3 Estimation of costs
Examination & Approval 173,188
Total 5 25,353,303
In which Building & 138,550,000
Equipment 231,500,000
Other costs 25,353,303
395,403,303
Total investment capital Round 1 395,400,000
for the building of the
Additives for 3 year 104,600,000
Total cost 500,000,000
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2)
(@)

(b)

PVC
(©)
SP SOz
KP KP
8 20 md
(d)
CGP
9.1
|
| 1/2
3 -H.W
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-FW |

Fresh Water D.BL
— e D<le——

V-F.W V-D.BL V-3l clrbeeern
V-13 V-14 V-24 V-23
V-FS1 V-FS2 VS.C
C ncentrat Waste Stock
Black Liquar Screen Chest
V-BL V-W.W
¢ to Wastewater
B.L Furnaces to Evaporator Treatment
| Steam f
9.1 CGP
CGP
CGP
CGP
(e)
35.4 1H-.0 32.0 35.4 7H:0 32.0 10H20
37
1940 KP DF:
Dilution Factor 2.5 60 98%
AOX 1.5 kg/t
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ECF
DF=2.5
15% 8.5 18 % 7.5

99.5%

9.2
V-H.W
Inclined >l
Wire Screen
><
V-F.W
Wasshing
Drum
V-D.BL
D>< ______éing———ﬂ><k—
Ei V-Ww
\ P-WW to Blow Pit
—D><——»
D.BLTank | g~ V-8.P
. an
v P-D.BL
to Wastewater Treatment
9.2
9.2
a. H.W
b.
C.
d. DBL DBL
FW
b.
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(f)

RB: Recovery Boiler

AP
S AP
50%
40 50
AP
6
AP
CaO 9.8
CaO
2 ppm
(9)
9.3 94
10 %
1
30 50

1970

9-21

75

8.9t

26.8 %

KP

2,800 ¥/t

1973

De-inked Pulp: DIP



([ A
110.0 4 Y= 0.0005X" = 0.1858X° + 23.458%° - I311.1x6¢
. 27393
100.0 o R2 = 0.9881 55
90.0 "/‘/",,arﬁéx‘;'l—;_lf‘(‘ 50
80.0 45
70.0 40
° ®
60.0 y = =0.0009x* + 0.2918x° —W 35
43255
50.0 R = 0.9813 30
73 78 83 88 93 98
9.3
(1973 100,1994 60.0)
120.0
110.0
y £ -2.6839x + 199.13 R?|= 0.9727
100.0
90.0 .;;hhﬁhh§»
80.0 : ~
70.0
Y
60.0 = 0.0022x] - 0.4045x° |+ 27.386x° | 823.57x + 9368w
50.0 R’l= 0.9906
30 35 40 45 50 55
9.4
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1997 1 5.2 kg/

38.43 %
9.8
% 20 30%
DIP100 % 80 % DIP
10 / t 30
KP
DIP
1
a)
b)8 12 %:
3 7% 12 16 %
c)
d)
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60

100
1950
e) 5u
f)
9)
10 % 5% 5% 2%
(h)
0.45S
3

2 3 1
3)
(a)

2 kg/cm?2
3 kg/lcm?2 4 5 kg/cm?
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(b)

SS

(c)
9.2.1 (2) 2) (c)

SS

2/3

(1.2)°(2/3)/1.2=0.941
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120 %



(d)

25

75 % 65%
7 % 10 (75/25+1 0.24) 10/620 1.3= 68 kg/t
3%
=((65/35-7/93)-(68/32-7/93))/(65/35-7/93) 3500=433 kg/t
=433-68=365 kg/t 3500kg 10%
(e)
(f)
40 30
(9)
(h)
SO2
SO;
0.2% SO 0.1%
pH SO. pH

9-26



9.3.3

9.3.2
9.34
21
EOP 9.4.3 360
billion VND
EOP 740 billion VND 2

(1) 1 CGP

1998 Bamboo 2,620 t/Pulp 1,000t Yield=38.2% NaOH=210 t/year
Yield=55% Bamboo 1,818 t Bamboo Save=802T
NaOH=146 t/year
Merit B.C 802 320,000=257 million VND/year
NaOH 64 3,500,000=224 million VND/year Total 581 million VND/year

(2) 2 BAP
1998 Chip 43,075 t/Pulp 10,045t Yield=23.3 % NaOH=5,239 t/year
Yield=40% Chip = 25,113 t/lyear NaOH=3,054
t/year =2,185 t/year
Chip Save=17,962t 420,103=7,546 million VND/year
NaOH Save=2,185 4,154,000=9,076 million VND/year
Total=16,622 million VND/year

(3) 3 Pump
800 VND/kWh
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40

5 kW 8,000 h/year

Cost 65 million VND

70
9.11

11 kW

6 kW

800 VND 32 million VND/year

5 kW

9.11

Type Pulp pump Water and white water pump
Size PLSM NCM HPLM YTM EEM CDM HDM DSM
50x40 48
65x50 62
80x50 48
80x65 65
80x80 57 69
100x80 48 50 50 57 71
125x100 64 75
150x100 55 54 55 73
150x125 75 79
200x125 77
200x150 65 60 66 81
250x200 70 70 72 82 83
300x250 74 70 72 82 67 75 83
350x300 82 71 77 83
400x350 83 73 73 84
450x400 84 75 85
500x400 78 85
500x450 86
600x500 88
700x600 88
800x700 89
900x800 89
Year 53~66 53~68 65~ 77~ 80~ 51~62 | 55~67 | 66~
Example:

6kW® 3kW D 3kWx8000 h/yx800 VND =19,2 million VND, save 50%
6kW® 4kW D 2kWx8000 h/yx800 VND=12,8 million VND, save 33%

11kw® 6kW D 5kWx8000h/yx800 VND=32,0 million VND,
Investment Cost 500,000

(4) 4

Recycle Paper Product

Recycle Paper Use

Pulp Yield

483 tlyear

819 tlyear ——» 644 tlyear

59.0 %—» 75

59

9-28

save 44.5%

175 t/year Down

Merit 21.4 million VND/year



75 214
COD 2,890ppm
EOP
(5) 5
1)
20 2.6 billion VND
2)
—4
— 30
60
50 6.5 billion VND
3)
30 3.9 billion VND
4)
(Oxalic Acid)
30 3.9 billion VND
5)

9-29
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1

3,000 kKW (6-2=4) Yen/kWh 8,000 h=96 million Yen/year
6) 130 16.9 billion VND

7)

0.500 t/PT x 10,045 PT/year x @4,154,000 VND/t = 20.9 billion VND/year
1.6 NaOH

a.
b. 200 t/year 1.5 billion VND
C.
d.
4,000 kl/year 6.7 billion VND
e. Clz - 4 2 200T/Y 1.2 billion VND
20.9 15 6.7 1.2 29.3 billion VND 225 /
(6)
12,500 t/ 1,408 t/
9.3.2(1) 3) (h) SOz
11.4 % 05% 70t/
2,700t SO2 3,700 million VND/
2,000 million VND 1
9.4
9.4.1
(1)
7S 932(1)1

9.32(1)2 (a)
9.32(1)3 (o)
9.1.3(1) 3 )

(2)
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9.321)2 (h)
9.32(1)3 (b)
9.32(1)3 (0
9.32(1)3 (d)
9.32(1)2 (g)
9.33

3)
9.3.2(1)2 (b)
9.32(1)2 ()
9.3.2(1)2 (d)
9.3.2(1)29 (e)
9.32(1)2 (f
9.32(1)2 (g)
9.3.3

NaOH

9.4.2

941

(1)

MOI

(2)
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(3)

(4)

()
9.2

1/n 1/n2
1/n2 1/n3
9.4.3
9.12
3,600 VND
9.12
Unit: million VND
Type of Study No. of Cleaner Production End of Pipe Total
Companies No. Amount No. Amount

Detailed study 5 5 81,000 5 11,000 92,000
Simplified study 16 16 209,000 16 59,000 268,000

Total 21 21 290,000 21 70,000 360,000
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Appendix 9

1.
1995 1998
15 1
9.A1 9.A2
9.A.1
1,000 t/
Average
1980 1985 1990 1995 1996 Increase %/y
(1990-1996)

ASIA 29,808 38,248 57,071 77,855 82,081 6.2
Japan 18,088 20,469 28,086 29,659 30,013 1.1
ROK 1,693 2,312 4,524 6,877 7,681 9.2
Taiwan 1,479 2,018 3,337 4,243 4,337 4.5
China 5,350 9,112 13,710 24,000 26,000 11.2
Hong Kong 12 40 80 280 340 27.3
ASEAN 1,047 1,286 3,196 6,978 8,036 18.6
Indonesia 232 506 1,438 3,426 4,388 204
Thailand 355 432 877 1,969 2,036 15.1
Malaysia 75 65 275 581 692 15.6
Philippines 334 216 488 613 658 5.9
Singapore 6 10 80 87 80 A47
Vietnam 45 55 50 202 204 22.6
India 1,088 1,590 2,206 3,025 3,025 4.7
Others 1,051 1,419 1,834 3,100 3,150 9.4
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9.A.2

1,000 t/
Average
1980 1985 1990 1995 1996 Increase %/y
(1990-1996)
ASIA 33,364 42,002 61,851 85,570 91,656 6.8
Japan 17,926 20,301 28,220 30,015 30,859 15
ROK 1,561 2,291 4,310 8,580 6,973 8.3
Taiwan 1,412 2,063 3,320 4,698 4,489 5.2
China 5,882 9,693 14,429 25,499 30,277 13.1
Hong Kong 600 840 800 1,104 1,291 6.2
ASEAN 2,078 2,344 4,719 8,549 8.954 11.3
Indonesia 513 690 1,372 2,641 2,916 13.4
Thailand 417 630 1,190 2.248 2,301 11.6
Malaysia 445 374 1,015 2,002 2,052 12.4
Philippines 457 367 563 770 831 6.7
Singapore 140 220 510 648 591 25
Vietnam 45 60 66 237 259 25.6
India 1,488 1,770 2,525 3,455 3,855 7.3
Others 2,424 2,700 3,428 4,670 4,985 6.3
39.2
17.8 57
28.1
96.4
1 3
14.9
21.3
14.0 12.7
9.A3 9.A.1
1996 42 13
1,453 1,508
1 4,190

308 28 ( 1996 )
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9.A.3 (billion Dong 1994 price)

9-A-3

Growth
1995 1996 1997 1998  ate ()
Foreign invested sector 298.3 349.0 390.5 442.1 14.0
State-owned sector 1,179.9 1,346.2 1,500.3 1,687.8 12.7
Private sector except foreign 468.6 5910 753.0 831.1 21.3
Socio Economic Statistical Data
3000
2500 O Private sector
a excluding foreign
2 2000 g Toreig
/
s 1500 > M State-owned
= 1000 sector
500F .
O Foreign invested
sector
1995 1996 1997 1998
year
9.A.1 (billion VND 1994 price)

1998 10 1
1,279 million US$ 2.3 105
million US$ 1.25 86 million US$

53.3 ¥/kg
50t 15,000 t
2.
9.A.4 1997
100 km



9.A4 1997 )
1,000 t/
Pulp Recycled Paper

Country

Prod. Export | Import | Consump | Recycle | Export | Import | Consump
Japan 11,365 61| 3,271 14,575 | 16,546 312 362 16,596
China 11,264 22 1,542 12,784 8,760 3 1,618 10,375
Korea 610 0| 2,080 2,690 4,531 - 1,556 6,086
Taiwan 347 3 863 1,207 2,789 - 1,306 4,095
Indonesia 2,979 1,000 | 1,100 3,079 1,163 - 1,133 2,296
Malaysia 120 - 94 214 698 16 48 730
Philippine 191 22 130 299 211 - 109 320
Singapore 0 10 11 1 392 427 72 103
Thailand 573 103 349 819 943 - 622 1,565
Vietham 104 0 61 165 102 - 1 103
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10.1
10.1.1
2
21 5 3
9
10
2
3
1998 10.1
10.1
Number of Turnover (billion VND)
Employees 10 10-100 100-1,000 1,000 Uncertain
200 SOE 2 SOE 1
200-500 SOE 2 SOE 2 SOE 2
500-1,000 SOE 2 SOE 1 v 1
1,000 SOE 3 SOE 2 SOE 1
Uncertain SOE 2
10.1.2
(1)
4
1.
/
2.

10-1



(2)

pH
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(3)

10.2

10.2
Enterprise Quantity Quality Parameter (mg/l)
Number (m3/day) COD BOD SS Oil
FO1 740 2,993 2,371 778 1.15
F02 1,080 638 501 75 0.37
FO03 1,139 662 389 144 0.24
Fo4 2,400 360 225 129 20.0
FO05 290 346 162 87 0.22
F06 600 589 458 256 8.45
FO7 260 10,923 7,462 1,228 0.55
F08 240 1,807 1,337 414 0.41
F09 300 557 424 330 0.38
F10 810 91 62 106 0.67
F11 400 3,231 2,357 797 4.64
F12
F13 4,000 405 245 662 0.16
F14 20,000 11 7 22 0.12
F15 450 300 184 211 0.23
F16 250 372 224 565 0.26
F17 345 352 220 88 0.20
F18 850 5,116 3,412 3,320 0.48
F19 1,008 545 343 102 0.14
F20 300 272 158 148 0.18
F21 305 585 388 777 0.24
Total 35,767
TCVN 5945 100 50 100 10
10.2
F12
F10 F14
10.3
35,767 m3/ TCVN 5945
COD BOD
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5 6
COD 160 mg/l
20
25 mg/I
COD BOD 720 890 kg/day
15 20
10.3
Enterprise Quantity Pollutant Discharged (kg/day)
Number (m3/day) COD BOD SS Oil
FO1 740 2,171 1,755 575 0.85
F02 1,080 688 541 81 0.40
F03 1,139 754 443 164 0.28
Fo4 2,400 864 540 310 48.0
FO05 290 69 32 17 0.05
FO06 600 353 275 154 5.07
FO7 260 2,840 1,940 319 0.14
Fo8 240 434 321 99 0.10
F09 300 167 127 99 0.11
F10 810 74 50 86 0.54
F11 400 1,292 943 319 1.86
F12
F13 4,000 1,621 978 2,649 0.63
F14 20,000 226 140 440 2.40
F15 450 135 82 95 0.10
F16 250 93 56 141 0.06
F17 345 121 76 30 0.07
F18 850 4,349 2,900 2,822 0.41
F19 1,008 549 345 103 0.14
F20 300 82 47 44 0.06
F21 305 178 118 237 0.07
Total 35,767 17,089 11,710 8,784 61.34
TCVN 5945 3,577 1,788 3,577 357.67
BOD
14,805 BOD (50
g/day) 1/2 BOD 370 kg/day
BOD 3.2%
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10.1.3

10.4
D
10
10.4
Production Unit Water Consumption
(m3/year) (m3/m3-Beer)
Viet Nam  Factory A 4,800 22
Factory B 3,600 26
Factory C 5,800 12
Factory D 200,000 -
Typical Japanese 2,000,000 5-10
Factory
10.5
1984 1974
14
10.5
Production Capacity Wastewater Rate
(t/day) (m3/t-Product Oil)
Viet Nam Factory A 45 6.4
(1998) Factory B 60 14.2
Average Japanese Factory 85 1.7
10.2
10.2.1
(1)
1960
1970
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1)

(a)

10.1

CO2

1,000

2,500
25,000 1/

10-6

MOl

40 %

(FIRI)

60 %



......................................................

i Water Steam

s ¢ ....... ¢ $

Hops

Cassava Starch
(or Molasses)

Malt, —» Milling | Cooking - Cooling |
Rice i (Saccharification,
.................. WOI’t bOI"ng) -
CO2 | Main
Fermentation
Secondary
Product [ Sterilization [*7 Bottling [*7 Filtration [*] Fermentation
: Diatomite E
10.1
(b)
10.2

Steam Enzyme (or Acid)

gl

Cooking

Pretreatment —p| (Liquefaction,

AEsEsEsEsEsEsEsEsEsEREREREny

Ingredients

Saccharification)

v

Fermentation

-—p| CO:

S ¢ 1

Product

«4— Packaging |4~ Mixing

4— Distillation

10.2
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CO2

3
2
(©)
10.3
200 m 2 2
1 2
Water -—> Treatment i CO2
Citric Acid, ¢ ¢
Sugar, ¥ 'V!'X”_]g, —{ Chilling —»| Carbonation | Bottling
Flavor, : Dilution ¢
Others
............................. Product [¢— Packaging
10.3
2)
(a)
10.4
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MOl (FIRI)

Cassava i ] . ] ]
Starch ¥ Hydrolysis % Neutralization ¥ Filtration

Product |4— Packaging 4 Cooling 4+ Concentration |4— Decolorization

10.4

(b)
10.5

Milk, Shortening,

Water Flavor, Color

Cooling by

Sugar, __» Dissolving | | Cooking | | Vacuum _»| Rolling

i Glucose Syrup Evaporation

Product [¢— Packaging «<«— Wrapping [« Cutting

10.5
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3)

(a)
UHT (Ultra High Temperature)
CIP (Cleaning In Place)
(b)
10.6
E ----------------- E E Butter,
: Water : } Vegetable Oil
Milk

—> Mixing | Mixing |—p| Sterilization —p| Drying

AEEssmEEEEEEEEEEE,

Sugar -—> Dry mixing

................... :

Product [¢— Packaging

10.6

4)
1995 3 154 %

2 10.7
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Steam
¢ ............ I ¢
Oil Seed > Milling L Cooking L ) Drying L ) Pressing > C(r)Ui?e
il Cak
[ ] Oil Cake
Sodium Ash Activated Clay : Steam
Crude o .. .
oil [ Neutralization [® Decolorization ®| Deodorization | Refined
Qil

10.7

5)

EU

IQF (Individually Quick Freezing)

10.8 IQF
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: Sole Fish i—p| Washing |—p| Scaling |—p| Cleaning Skinnigg,
CONST. ; Hea
Sizing |¢— Washing |€¢—] Bone «— Washing |¢— Eviscerating

Rejection

Washing —p| Freezing —p{ Weighing [—p| Glazing —p| Packaging
10.8 IQF
6)
2000 160,000
t/
10.9
Water ! Steam i Salt,
eeeeqeeeaeeand e | O€ASONING Additives
Wheat l l ¢
Flour, ._> Mixing || Rolling || Steaming | Broth
Additives ‘i
Product € Packaging € Frying 4—- Steam

10.9
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(2)

10.2.2
(1)

GMP

(2)

(3)

© ® N b~ bR

GMP
(1)
(@)

GMP HACCP

1999 11
1S0-9002
1S0-9002
5S

10-13

1SO-9002
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(4)

(5)

10.2.3

ok~ wnNeE

10.2.4

1)

CO2

10.10

10-14

5S



2)
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01°01

-
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10.3
10.3.1

(1)

A

(2)

(@)
(b)

(©)
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5S

(1)
(2)

3)

(4)

()
5S

o o

-~ ©® O O

Q@

10.3.2

10.4

10.4.1
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(1)

1. 10.3.1(2) 1.
2. 10.3.1(2) 2.
3. 10.3.1(1) 1.
4.
5.
(2)
1. 10.3.1 (1) 1.
10.3.1 (1) 2.
3. 10.3.2
10.3.1(1) 5.
10.3.1 (1) 6.
10.4.2
MOl
(1)
TCVN5945
MOl
(2)
(EOP)

EOP

10-19



N o gk~ w

1. 5.
(3)
5
(4)
MOl
1.
2.
3.
4,
10.4.3
10.6
1,000 VND
10.6
Unit: million VND
Type of Study Number of Cleaner Production End of Pipe Total
Company No. Amount No. Amount
Detail study 5 5 15,000 5 25,000 40,000
Simplified study 16 0 0 14 61,000 61,000
Total 21 5 15,000 19 86,000 101,000

1) Statistical Yearbook-1998; General statistical Office

2) Vietnam Socio-Economy: the period 1996-1998 and Forecast for the year 2000
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Appendix 10

1.
10.A.1
10.A.1
Unit 1995 1996 1997 1998
Fish sauce Million | 149 167 170 180
Canned fruits t 12,784 16,318 21,422 23,550
Vegetable oils t 38,612 78,076 87,717 98,163
Tinned milk million tins 173 169 188 191
Milling rice, maize 1,000 t 15,582 16,116 18,839 19,140
Sugar, sugar syrup 1,000 t 517 637 649 657
Tea t 24,239 32,930 44,974 49,022
Liquor 1,000 1 51,379 67,112 93,600 95,200
Beer million | 465 533 581 656
Sodium glutamate 1,000 t 65 87 91 105
Cigarettes million packet 2,147 2,160 2,123 2,178
10.A.2 10.A.1 1995 4
Vietnam Socio-Economy: the period 1996-1998 and Forecast for the
year 2000
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10.A.2 1994
billion VND
Preliminary
1995 1996 1997 1998
Food & Beverage 27,008.2 30,886.7 34,015.2 36,932.4
(+14.4%) (+10.1%) (+ 8.6%)
Cigarettes & Tobacco 3,976.7 4,195.6 4,399.9 4,531.9
(5.5%) (+ 4.9%) (+ 3.0%)
Manufacturing Total 83,260.6 94,787.8 107,662.4 119,476.5
(+13.8%) (+13.6%) (+11.0%)
120,000
100,000
g’ 80,000
&) EFood & Beverage
é 60,000 W Cigarettes & Tobacco
3 40,000 OManufacturing Total
20,000 |
0
1995 1996 1997 1998
(Statistical Yearbook-1998, Socialist Republic of Vietnam, General Statistical Office)
10.A.1
10.A.3
1994 4
10.A.3
Unit 1995 1996 1997 1998
Shelled ground nuts 1,000 t 111.0 127.0 83.3 87.0
Coffee 1,000 t 248.1 283.7 391.6 382.0
Tea 1,000t 18.8 20.8 32.0 33.0
Rice million t 2.0 3.0 3.6 3.7
Cashew nuts 1,000 t 19.8 16.5 33.3 25.6
Pepper 1,000 t 17.9 25.3 23.0 15.3
Vegetable & fruit, fresh  million US$ 56.1 90.2 68.0 53.0
Marine products million US$ 621.4 696.5 782.0 858.0
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10.A4
99.7% 85.4%
10.A4
Ownership 1995 1996
Number %  Number %
Food & Beverage State owned 358 0.2 328 0,2
Non-State owned 167,514 99.7 182,501 99.8
Foreign investment 63 0.04 74 0.04
Total 167,935 100. 182,803 100
Cigarettes & Tobacco State owned 21 134 22 4.2
Non-State owned 134 854 501 954
Foreign investment 2 13 2 04
Total 157 100 525 100
10.A5 10.A.2 1994
10.A.5 1994
Unit: billion VND
Ownership 1995 1996 1997 1998
State-own Central 5,894.8 6,592.4 7,235.2 7,875.6
ed Local 6,982.4 7,956.7 8,925.8 9,706.4
Total 12,877.2 14,549.1 16,161.0 17,582.0
(Growth rate %) (13.0) (11.1) (8.8)
Non-state  Collective owned 21.7 41.9 43.3
Private owned 1,265.2 1,528.1 1,735.2
Mixed ownership 1,472.0 2,097.0 2,116.1
Households 6,214.2 6,482.8 6,826.6
Total 8,973.1 10,149.8 10,721.3 11,447.6
(Growth rate %) (13.1) (5.6) (6.8)
Domestic Total 21,850.3 24,698.9 26,882.3 29,029.6
(Growth rate %) (13.0) (8.8) (8.0)
Foreign invested 5,157.9 6,187.8 7,132.9 7,902.9
(Growth rate %) (20.0) (15.3) (10.8)
Grand Total 27,008.2 30,886.7 34,015.2 36,932.5
(Growth rate %) (14.4) (10.1) (8.6)
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40,000
e
§ 30000 o Forein st
] oreign investe
g 20’000 B Non-state
= 10,000 L O State-owned
= 0
1995 1996 1997 1998
10.A.2
47 %
10.A.6 10.A4 10.A5
2 1
10.A.6 1994
Unit: billion VND per Enterprise
Ownership 1995 1996
Food & Beverage State owned 35.970 44.357
Non-State owned 0.054 0.056
Foreign investment 81.871 83.619
Total 0.161 0.169

Statistical Yearbook-1998; General statistical Office
Vietnam Socio-Economy: the period 1996-1998 and Forecast for the year 2000
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11

11.1
11.1.1
11.1
11.1
Establishment | Employees | Waste | Plating
No. Ownership Main Products Water
Volume
m3/day
M-01 | SOE Spare Parts for the Textile 1986 140 40 Yes
Industry
M-02 | PC Plating Parts 1999 70 20 Yes
M-03 | SOE Tractors 1960 700 700 Yes
M-04 | SOE Bolts and Nuts 1963 413 200 Yes
M-05 | SOE Hand Held Tools 1960 630 260 Yes
M-06 | SOE Machine Tools 1958 150 200 No
M-07 | SOE Pressure Vessels 1962 230 20 No
M-08 | SOE Fans 1967 400 20 No
M-09 | SOE Cutting Tools 1968 450 15 Yes
M-10 | JV Transformers 1994 263 - No
M-11 | SOE Engines 1980 1400 680 Yes
M-12 | SOE Spare Parts for Engines 1968 700 400 Yes
M-13 | SOE Spare Parts for the Coal 1930 480 20 No
Industry
M-14 | SOE Pumps 1960 850 - No
M-15 | SOE Grindstones 1966 407 24 No
M-16 | SOE Chemical Equipment 1976 350 - No
M-17 | SOE Transformers and Motors 1977 500 20 No
M-18 | SOE Diesel Engines 1969 500 - No
M-19 | SOE Wires and Cables 1972 145 20 No
M-20 | JV Automobiles 1995 140 160 No
M-21 | SOE Medals and Badges for 1981 120 3 Yes
Police
M-22 | PC Small Plated Parts 1983 10 10 Yes
SOE: State Owned Enterprise /JV: Joint Venture /PC: Private Company
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22

10 2
MOI
( Ministry of Industry )
MOI
11.1 11.2 22
50ms3/ 500
100
500 1400
e% 450 900
g aﬁ 700
& 250 )
g £ 500
g 150 00
50 100
0 5 10 15 20 2 4 8
Number of Co. Number of Co.
11.1 11.2
22 3
MOI 11.1
M-01 M-02 M-03 M-04 4
11.1.2
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(1)
10

pH

2. BOD COD SS

(2)
11.3

BOD COD

11-3

CN Crf*
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CN Cu Ni Cr&* Zn
11.4
CN Cu Ni Cr+s Zn
mg/l 3.29 6.65 12.5 2.67 2.7
m3/day 20 3 20 20 20
M-01 M-21 M-05 M-03 M-03
20 m3/
11.5
11.5
457 10% 46
929 10% 93
40 10% 4
1,426 143
30,000 5% 1,500
11.6
11.6
t |/
CN Cu Ni Cr+s Zn
4 13 2 3
18 6 68 11 15
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Commerce 3 2 1
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Defense 41 8 7 1 6 19
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