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Report 1: Identification of sources of solid waste suitable for incineration and viable amounts of municipal
solid waste for Phuoc Hiep Landfill, Go Cat Landfill and Dong Thanh Landfill

1. GENERAL INTRODUCTION
1.1 Phuoc Hiep Landfill
1.1.1 Location

The Phuoc Hiep Landfill that is located in the Integrated Solid Waste Treatment Zone
(hereinafter called as ISWTZ) in Northwest of HCMC in Tam Tan Hamlet, Phuoc Hiep
Commune, Cu Chi District is about 50km far from the central City in the Northwest and
about 5km far from the central Cu Chi District in the Southwest. This area that has
relatively flat terrain in the low-lying area of Cu Chi district, has many artificial and
natural canals. The Phuoc Hiep Landfill has the landmarks as follows:

- In the East and North: border on the planned areas in the ISWTZ in Northwest of
HCMC and existing melaleuca forest;

- In the Northwest: border on canal No. 16;

- In the Southwest: border on Thay Cai canal;

- In the Southeast: border on canal No. 15.

The area around the landfill has a thin population density that is mainly concentrated
along the asphalt road run parallel with Thay Cai canal (towards the Provincial Road No.
8).
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Figure 1. Current master layout of Phuoc Hiep Landfill. (Source: ETM, 2012)
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Report 1: Identification of sources of solid waste suitable for incineration and viable amounts of municipal
solid waste for Phuoc Hiep Landfill, Go Cat Landfill and Dong Thanh Landfill

1.1.2 Scale
The Phuoc Hiep Landfill consists of the landfills as follows:

- Phuoc Hiep Landfill No. 1, No. 1A and Landfill No. 2: they are currently stopped
their operation;

- Phuoc Hiep Landfill No. 3 has just been both constructing and receiving the MSW
and is going to be closured.

The Phuoc Hiep Landfill No. 1 had been officially operated from January 2003 to at the
end of 2007 with a total area of landfill cells of about 18.993ha and an average receiving
capacity of about 3,000 tons/day.

The Phuoc Hiep Landfill No. 1A had been operated from February 2007 to February
2008 with a total area of landfill cells of about 9.75ha and a design capacity of about
3,000 tons/day.

The Phuoc Hiep Landfill No. 2 had been operated since February 2008 with a total area
of landfill cells of about 19.5ha and a receiving capacity of about 3,500 tons/day. The
Phuoc Hiep Landfill No. 2 is connected with the Phuoc Hiep Landfill No. 1A to utilize
the enclosure wall of the Phuoc Hiep Landfill No. 1A. A part of the Phuoc Hiep Landfill
No. 2 that borders on the Phuoc Hiep Landfill No. 1A will be utilized to bury the MSW
in order to increase the receiving capacity. The Phuoc Hiep Landfill No. 2 had been
operated until at the end of 2013, then it has stopped to receive the MSW. At this time,
the MSW had so been buried in the landfill No. 3. The leachate that is generated from the
Phuoc Hiep Landfill is now partly stored in reservoirs and partly treated by the Quoc Viet
Environmental Protection and Technological Science Company (with a treatment
capacity of 1,000 m*/day) and the SEEN Technologies Corporation (with a treatment
capacity of 800 m*/day).

The Phuoc Hiep Landfill No. 3 is designed in a total area of 15ha with a design capacity
of 2,000 — 2,500 tons/day. At present, the HCMC’s PC gave a notice in writing No.
475/TB-VP dated 17/6/2014 about the closure of the Phuoc Hiep Landfill No. 3.
Accordingly, the CITENCO is responsible for making the plan of closuring the Phuoc
Hiep No. 3. After the Landfill No. 3 is stopped its operation, the total amount of MSW
received by the Landfill No. 3 will be transferred to the Da Phuoc Integrated Waste
Management Facility (DPIWMF).

The general information of the scale and current master layout of the Phuoc Hiep Landfill
is presented in Table 1 and Figure 1 respectively.
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Table 1. Summary of the Phuoc Hiep Landfill scale

Phuoc Hiep | Phuoc Hiep | Phuoc Hiep Phuoc Hiep
No. Information Landfill Landfill Landfill Landfill
No. 1 No. 1A No. 2 No. 3
2/2008 — at
. 1/2003 - 2/2007 —
1 | Operation time 5/2006 212008 the end of 10/2003 - now
2013
2 (Ah;e)a of each landfill | ;g 993 9.75 19.5 15
3 | Desian capacity | 3409 3,000 | 1,500-2,500 | 2,000 - 2,500
(tons/day)
Practically  average
4 | receiving capacity 3,000 3,000 2,500 — 3,000 -
(tons/day)
5 | Landfill method Sanitary Sanitary Sanitary Sanitary
6 Height of landfill cell o5 1517 36 i
(m)
Depth  of landfill
" | bottom (m) ! ! ! -10

Source: HCMC’s DONRE, 2010, 2013.

1.1.3 Operation procedure

The MSW landfill technology in the Phuoc Hiep Landfill is the sanitary landfill
technology with full environmental protection works, HDPE (High Density
Polyethylene) liner, LFG collection system, leachate collection and treatment system,
storm-water collection system. In addition, there are the auxiliary works namely
weighing station, vehicle washing floor, dike, other works catering for the management
task, etc. The Phuoc Hiep Landfill is operated by the procedure as shown in Figure 2.

Garbage trucks

Y
Weighing station |«

Y Vacant trucks - -
i Vehicle washin
Deodorant > Landfill cell > ehicte washing
floor
Figure 2. Operation procedure of Phuoc Hiep Landfill. (Souce: ETM, 2012)
Center for Environmental Technology and Management 3
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Phuoc Hiep Landfill No. 1

The Phuoc Hiep Landfill No. 1 has a total landfill area of about 18.996ha that is divided
into four cells with 4.74ha/each cell. The maximum height of each cell is 25m. The MSW
that is buried into ten layers in each cell with 2.2m/layer (the MSW is smoothly
bulldozed by bulldozers and carefully compacted). Each layer is separated by
intermediate layer with a thickness of 20cm. The topcoat is a bentonite geotextile
waterproofing membrane and a soil layer with a thickness of 30cm below.

The depth of MSW landfill is -7 m below the ground. The liners from the top to the
bottom include as follows:

- MSW layer: 10;

HDPE: 2.2 mm;

Sand layer: 0.2 m;

Macadam layer: 2x3 (a thickness of 0.3 m).

The Phuoc Hiep Landfill No. 1A and No. 2 is built with the same liner and topcoat
compared to the Phuoc Hiep Landfill No. 1.

Phuoc Hiep Landfill No. 1A

The sanitary landfill technology that is applied in the Phuoc Hiep Landfill No. 1A is
similar to the Phuoc Hiep Landfill No. 1. However, the most different point between the
Phuoc Hiep Lanfill No. 1A and the other landfills is the design of pile wall. Specifically,
the Phuoc Hiep Landfill No. 1A is built with the prestressed piles surrounding the landfill
to prevent the subsidence and landslide incidents. The basic parameters of the Phuoc
Hiep Landfill No. 1A include as follows:

- Total area of landfill: 9.75ha;

- Number of landfill cells: 2 cells;

- Number of layers in each cell: 7 layers;

- Thickness of daily coat: 0.15 - 0.20m;

- Thickness of coat at the end of day: 0.5 — 0.6m (it could be replaced by canvas);
- Heigh of MSW layer: 2.0 - 2.2 m (or 2.4 - 3.6 m);

- Total height of 7 layers: 15.0 — 17.0m.

Phuoc Hiep Landfill No. 2

When the Phuoc Hiep Landfill No. 2 reaches the intended height, it wiil be connected
with the Phuoc Hiep Landfill No. 1A to utilize the enclosure wall of the Phuoc Hiep
Landfill No. 1A. A part of the Phuoc Hiep Landfill No. 2 that borders on the Phuoc Hiep

Center for Environmental Technology and Management 4
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Landfill No. 1A will be utilized to bury the MSW in order to increase the receiving
capacity. The basic parameters of the Phuoc Hiep Landfill No. 2 include as follows:

- Total area of landfill: 19.5ha;

- Number of landfill cells: 4 cells;

- Number of layers in each cell: 15 layers;

- Thickness of daily coat: 0.15 — 0.20m;

- Thickness of coat at the end of day: 0.5 — 0.6m (it could be replaced by canvas);
- Heigh of MSW layer: 2.0 — 2.2 m;

- Total height of 15 layers: 36.0 m.

Phuoc Hiep Landfill No. 3

As discussed information and site monitoring, it showed that the Lanfill No. 3 has been
operated since October 2013 and has been constructing more some works by the Korean
Contractor.

1.2 Go Cat Landfill
1.2.1 Location

The Go Cat Landfill that is built in the land located in Binh Hung Hoa A Commune, Binh
Tan District that borders on Hoc Mon District and Binh Tan District. It is about 15km far
from the central City in the Northeast. The Go Cat Landfill is located in the highly
topographical area to the Northeast of Binh Tan District.

1195200 | —

Seqle: | S
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W
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Figure 3. Current master layout of Go Cat Landfill. (Source: ETM, 2012)
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1.2.2 Scale

The Go Cat Landfill is designed and completely built by the Netherlands modern
technique and technology with the waterproofing liner, soil coat and canvas, LFG and
leachate collection and treatment system that is firstly installed in this landfill in Vietnam.
Total surface area of the Go Cat landfill is 25ha (17.5ha for landfill). As initial design,
the Go Cat Landfill had been operated in 2001 and closured in 2005 with a toal treatment
capacity of about 2,000 tons/day and design capacity of about 3.65 tons from the
beginning to the end of operation (HCMC’s DONRE, 2010).

In fact, the Go Cat Landfill had been officially operated on 19/01/2002 and officially
closured on 01/08/2007 with a total receiving capacity of 3,000 tons/day and total amount
of MSW buried of about 5,000,000 tons (HCMC’s DONRE, 2010 and ETM, 2012). The
amount of leachate that is generated from the Go Cat Landfill is currently collected and
treated by the SEEN Technologies Corporation with a total treatment capacity of 200
m?*/day (a design capacity of 400 m*/day).

Table 2. Summary of Go Cat Landfill scale

practical

No. Information Scale
1 | Operation time 19/01/2002 — 01/08/2007
2 | Total surface area of Go Cat Landfill 25 ha
3 | Total area of landfill 17.5ha
4 | Practically receiving capacity 3,000 tons/day
5 Total amount of MSW received in 5,000,000 tons

Number of landfill cells

5 landfill cells (total area of

17.5ha)
- Area of landfill cell 1 3.58ha
6 |- Areaof landfill cell 2 3.43ha
- Area of landfill cell 3 3.58ha
- Area of landfill cell 4 3.54ha
- Area of landfill cell 5 3.37ha
7 Height of landfill surface now (above In range of +16m -
the ground) +18.9m®
8 | Depth of landfill bottom -Tm
9 | Leachate reservoir LxBxH=20x7x3.3(m)
10 | Leachate treatment capacity (SEEN) 200 m*/day
Source: HCMC’s DONRE (2010) and ETM (2012).
(*) Practical monitoring result dated 01/10/2014, see Annex.
1.2.3 Operation procedure

The Go Cat Landfill is issued with the Invesment Policy that is sponsored in terms of the
finance and technology by the Netherlands Government. The Go Cat Landfill is the first

Center for Environmental Technology and Management 6
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landfill in Vietnam that applied the sanitary landfill technology. The main works that are
invested include HDPE liner, wastewater collection and treatment system, biogas
collection system to produce the power energy, transfer floor for dedicated equipment,
weighing bridge and washing station, a boundary walls in a height of 6m and other works.

The MSW is buried in landfill cell at a depth of -7m below the ground and filled into 9
layers (each layer with a thickness of 2.2m). The intermediate soil layers (8 layers) with a
thickness of 0.15m for each layer are filled between the MSW layers. The topcoat with a
thickness of 1.3m and the bottom liner with a thickness of 0.5m are also installed. The
total height of final landfill cell is about 23m (from 16m to 18.9m higher than the ground,
excluding the subsidence in the decomposition process of SW). The topcoat and bottom
liner of one landfill cell are structured as follows:

The topcoat has a thickness of 1.3 m including:

Sand protective layer: 0.25m
Waterproofing layer: 1.5mm

Sand layer for water adsorption: 0.25m
Soil layer: 0.8m.

The bottom liner has a thickness of 0.5m including:

HDPE waterproofing geomembrane: 2.2mm
Sand layer: 0.2m

Leachate collection system

Macadam layer 2x3, a thickness of 0.3m.

The Go Cat Landfill is operated by the following procedure as shown in Figure 4.

Garbage trucks

Y
Weighing station |«

Y

Vacant trucks | vehicle washing

Deodorant > Transfer floor station
Dedicated trucks \
Cover landfill
Landfill cell < cell Topcoat

Figure 4 Operation procedure of Go Cat Landfill. (Source: ETM, 2012)
The MSW landfill technology in Go Cat Landfill is the sanitary landfill technology with
HDPE liner, leachate collection and treatment systeme. Since 2007, Go Cat Landfill has
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stopped receving SW, only remaining the activities of SW recycling system, leachate
collection and treatment system, biogas collection system to produce the power energy.

1.3 Dong Thanh Lanfill
1.3.1 Location

The Dong Thanh Landfill that is located Hamlet 3, Dong Thanh Commune, Hoc Mon
District, HCMC is about 9km far from the central City as the crow flies to the South of
Dong Thanh Commune, Hoc Mon District.

1209500
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1202000
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1205000

Figure 5. Current master layout of Dong Thanh Landfill. (Source: ETM, 2012)
1.3.2 Scale

The Dong Thanh Landfill had started to spontaneously bury the MSW in 1989 (the
former area is soil pits exploited). In 1991, the Dong Thanh Lanfill had officially
becomed the Dong Thanh waste disposal site with a total initial area of 10 ha. At present,
the total area of the Dong Thanh waste disposal site is 43 ha. The MSW receiving
capacity of the Dong Thanh Landfill is 3,000 tons/day in average. From 31/12/2002
onwards, the Landfill has stopped receiving the MSW. From 1991 to 2002, the total
amount of the MSW that is received in the Dong Thanh Landfill is 10,800,000 tons in
practical.

Center for Environmental Technology and Management 8
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From 2002 to 2006, the Dong Thanh Landfill received the construction SW (debris) with
a capacity of 1,000 tons/day. Until 2014, the Dong Thanh Landfill has stopped receving
this waste.

In addition, from 2003 to 2004, the Dong Thanh also received the flu poultry delivered
by the City Animal Health Department with a capacity of about 100 - 800 tons/day (about
4 days/week).

On the other hand, during the period of the Hoa Binh Septic Tank Treatment Company
temporarily stopped its operation to move to the DPIWMF (12/2006 — 03/2008), the
Dong Thanh landfill also received the amount of septic tank from the districts with a
capacity of about 1,000 — 4,000 tons/day. As site monitoring and discussed with the
B.O.D of the Landfill, until 2014, the Dong Thanh Landfill receives no longer the septic
tank.

Beside receiving the debris and animal organs, the hazardous waste (HW) treatment plant
in HCMC with a total area of 2.7ha that was built in the Dong Thanh Landfill came into
the operation with a design capacity of 21 tons/day.

Because the Dong Thanh Landfill is a former spontaneous landfill, it was not installed
with a bottom liner, LFG collection and treatment system and leachate collection and
treatment system either. Until 2003, the leachate that is generated from the Dong Thanh
Landfill was concerned and collected and treated. At the monitoring time (October 2014),
the leachate in the Dong Thanh Landfill is collected by the Quoc Viet Environmental
Protection and Technological Science Company (hereinafter briefly called as Quoc Viet
Company) for treatment (a total area of treatment zone is about 7ha) with a treatment
capacity of about 500 - 600 m*/day (a design capacity of 900 m’/day).

The scale of the Dong Thanh Landfill is briefly presented in Table 3.

Table 3. Summary of Dong Thanh Landfill scale

No. | Information Scale
1 | Operation time 1991-2002
2 | Total area of Dong Thanh Landfill 43 ha
3 | Receiving capacity of MSW (1991-2002) 3,000 tons/day
4 | Total amount of SW received 10,800,000 tons
5 | Receiving capacity of debris (2002-2006) 1,000 tons/day
6 | Receiving capacity of debris (2006 - now) 100-500 tons/day
7 | Receiving capacity of flu poultry (2003-2004) 100-800 tons/day
8 | Receiving capacity of animal organs (2004-now) 100 tons/day
9 | Receiving capacity of septic tank (received no 1,000 — 4,000 tons/day

longer)
Center for Environmental Technology and Management 9
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No. | Information Scale
10 | Design capacity of HW treatment plant in HCMC 21 tons/day
11 | Leachate reservoir
Area (ha) 2.4
Depth of reservoir (m) 25
Depth of water level (m) 15
12 | Treatment capacity of leachate 500 — 600 m’/day

Source: HCMC’s DONRE, 2010 and monitoring result in Dong Thanh Landfill, 2010, 2014.

1.3.3 Operation procedure

The Dong Thanh Landfill that is operated by a traditional method is semi-submersible
landfill. It is continously operated and lasted in many years (1991 — 2002) and is mostly
used for MSW landfill. The previously spontaneous landfill process made a high slope
and very different altitudes in the Dong Thanh Landfill. The MSW landfill cells in the
Dong Thanh Landfill are presented in Table 4.

Table 4. Summary of landfill cells in Dong Thanh Landfill

Article Landfill cell 1 Landfill cell 2 Landfill cell 3
Total area (ha) 21.4 9.7 3.78
Receiving capacity (tons /day) 3.000
Height of landfill cell (m)(above + 32 4175 11
the ground)
Depth of landfill cell bottom 93 i i
(m)(below the ground)
Bottom liner No No No

Note: - No information.
Source: CENTEMA, 2003 and ETM, 2012.

v' MSW landfill procedure

The MSW is filled and smoothly bulldozed into each layer with a width of 0.6m and
compacted by bulldozers before disposing other MSW layer. Each MSW layer with a
width of 4m is covered by a clay layer with a width of 0.3m. During the landfill operation
process, the deodorant EM (Effective Microganisms) is spayed over the surface of the
covering layer at the end of the day to reduce the offensive odors diffused into the
ambient air. The leachate is collected by open ditches installed around the landfill cells,
then stored in the reservoir at the end of landfill.

v" Debris landfill procedure

The debris in HCMC is daily collected and transferred to the Dong Thanh Landfill by
dedicated trucks. After weighing bridge, the debris is disposed and smoothly bulldozed

Center for Environmental Technology and Management 10
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under the guidance of the site instructor. As site monitoring dated 05/03/2010, the Dong
Thanh Landfill received daily about 100 — 500 tons/day and the debris is diposed above
the old MSW layer in the Dong Thanh Landfill.

The debris bulldozing process is based on the status of the area that is selected for debris
disposal as follows:

- If the debris is disposed in the subsidence pits due to MSW decomposition, the debris
will be filled into each layer in the landfill cells by bulldozer;

- If the debris is disposed in the mud area, the excavator will be used for excavating a
little amount of debris pushed away to support the bulldozer;

- If the debris is pile up, the high-capacity bulldozer and excavator will be made the
debris piled up.

v" Diseased livestock, poultry landfill procedure
The Dong Thanh Landfill have two landfill areas for diseased livestock and poultry

(ETM, 2012). The landfill procedure of diseased livestock, poultry in the Dong Thanh
Landfill is presented in Figure 8.

Prepare lanfill pits of diseased livestock, poultry

Receive diseased livestock, poultry bodies

A4

Treat diseased livestock, poultry bodies

A 4

Cover landfill pits of diseased livestock, poultry

Figure 6. Landfill procedure of livestock and poultry bodies in Dong Thanh Landfill. (Source:
ETM, 2012)

The preparation of the landfill cells of diseased livestock and poultry bodies in the Dong
Thanh Landfill is implemented by the following steps:

- Landfill cells are excavated at a depth of 2.5m, a width of cell bottom of 2m, a width
of cell mouth of 3.5 — 4m and a length unlimited (based on the length of HDPE bottom
liner);

- Cover powder lime layer at the bottom of the cell with a thickness of at least S5cm and
spread around the edge of the cell;

- Cover PE waterproofing sheet around the edge and the bottom of the cell;
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- Spread lime above the bottom liner.
The treatment and landfill procedure for diseased livestock and poultry bodies in the
Dong Thanh Landfill is implement by the major steps as follows:

- Shred the carcase sacks with a length of at least 0.2 m before discharging into the
landfill cells. The operator must wear the protective gloves and clothing;

- Spread lime into each layer between carcase sacks;

- After completely treating the diseased carcase sacks, cover more lime layer above with
a thickness of at least Scm;

- Install vertically the venting pipe with its holes into the landfill cells (each pipe is
installed at a distance of about 0.3cm along the length of the landfill cell). The
specifications of venting pipe are as follows:

+ Diameter of venting pipe: 42 — 60 mm;

+ Diameter of hole around the venting pipe: 10 — 15 mm;
+ Total area of holes: 15 - 20% (of total pipe surface area);
+  Minimum length of the venting pipe: Im.

The covering task in the landfill cells of diseased carcases in the Dong Thanh Landfill is
implemented by the following steps:

- Cover the soil layer with a width of at least 0.6. The soil layer could be decomposed
compost mixed with husk ash or wood ash, rice husk, straw. EM-Bokashi is mixed
with husk ash or wood ash, rice husk, straw. The amount of EM Bokashi is used about
10% of the amount of soil layer;

- Cover the soil layer with straw of dried coconut leaves above with a thickness of at
least 0.2m. When it starts to rain, the canvas is covered to prevent the storm-water
runoff into the cells. The subsidence in the landfill cells is daily controlled. If the
subsidence of the topsoil layer is over 0.2 m, the soil must be added with a thickness as
same as the initial thickness.

- Cover the edge of the cells with a thickness of at least 0.2m to prevent the storm-water
runoff. The soil is added with a ratio of horizontal slope and vertical slope =3 : 1.

v’ Septic tank treatment procedure

The septic tank is treated in the area of 0.096 ha that includes 24 cells with an area of 96
m’ for each cell (Iength x width x depth = 10m x 4m x 2.4m). The septic tank landfill cell
is structured by the layers from the bottom to the top namely stone layer 4 x 6 and
leachate collection pipe with a diameter of ®60 installed, stone layer 1 x 2, sand layer
and geomembrane.
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2. IDENTIFICATION OF COMBUSTIBLE SOLID WASTE
2.1 Overview of SW treatment technology by incineration method

The SW is treated by thermal method where the SW is transformed from solid state to
gaseous, liquid and ash state by using the heat as well as the energy is released as heat.

The incineration technology is the treatment process where the solid or liquid organic
wastes will be transformed into gaseous state. The gaseous wastes will be heated through
combustion net to reach a certain temperature so that the organic compounds are
decomposed into the elements. The elements will combine with the oxygen into the
persistent gases that will be released into the ambient air after emission treatment system.

By the incineration technology, the volume of SW is significantly reduced about 80 —
90%. The incineration process could produce the energy by heat exchange of gases
produced at high temperature.

The incineration process is operated by the following principle:

- Temperature: it is necessary to ensure that the temperature is enough high for the
reaction happend more quickly and completely without dioxin produced and
maximum treatment efficiency reached (expected temperature for MSW > 900 °C). If
the temperature is too high, the gas flow-rate is generated too much affecting the gas
retention time in the secondary chamber. It means that the contact between the gases
and the air is reduced and a large amount of of black smoke and the high
concentration pollutants such as CO, THC are also observed in the emissions. If the
temperature is not high enough, the reaction will not be completely occurred, so the
black smoke is also observed in the emissions.

- Mixture: in orde to strengthen the efficiency of contacting between the burned SW
and oxidants, the shield is installed the chamber with a suitable slope between the air
flow and spray nozzle to enhance the mixing. The mixture could be assessed by the
mixed factors.

- Time: the combustion retention time is long enough for the reaction to be thoroughly
happened. The time must be made sure so that the SW could be thoroughly burned
depending on the burned SW and combustion temperature.

The products after combustion are slag and ash containing the hazardous wastes in the
SW components. The percentage of the SW residue after combustion is based on each
SW type (including incombustible and combustible components) and a design of the
incinerator (a heating capacity of each incinerator). In addition, the emissions generated
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from the incinerator that are the above-mentioned emissions could cause harm to the
environment and public health (EPA, 2004).

Status of applying the incineration technology for SW treatment

For SW treatment, the landfill technology has mainly been applied. The technology has
some advantages such as simple operation, not high low investment and operation cost,
etc. but there are many potential risks to the surrounding environment. In addition, the
shortcomings of the landfill management task is also a reason causing the environmental
pollution (soil, surface water, groundwater, air), the landfill technology also wastes the
natural soil resource, etc. Some other treatment technologies that were researched and
applied are SW incineration, SW compression, building material production,
microbiological fertilizer production, SW reuse and recycling.

In foreign countries

The MSW treatment methods are mainly landfill, microbiological fertilizer production,
energy recycling, reuse and recovery. In comparison with other treatment methods, the
incineration method is applied with high recovery of the energy as well as a little amount
of soil resources wasted, so this method is applied to many foreign countries, especially
the soil and energy resources are more and more reduced. In the Europe and Japan, the
MSW is basically treated by incineration method that is currently becoming a new trend
of MSW treatment in China.

In 2010, there were up to 77% of MSW in China that were treated by landfill method,
20% by incineration method and only 3% by composting method. As “The National Plan
for the Construction of facilities for Treatment of Urban Household Waste in a Non-
hazardous Way under the 12" Five-Year Plan of China”, it showed that China will
increase up to 35% the amount of SW treated by incineration method, up to 6% the
amount of SW treated by composting method. It means that the amount of SW that is
treated by landfill method is reduced to 59%'.

As S.Kusch et al. 2011, in the European countries, the application of incineration method
for SW treatment is tending to be increased together with the method of reuse, recycling
and compost production while the landfill method i1s gradually reduced. In particular, the
total amount of MSW treated by the incineration method that occupied about 15 — 17%
and tended to be increased from 1997 to 2009, treated by the landfill method that was
reduced from 65% in 1997 to about 40% in 2009 and kept reducing in the following
years. The countries namely Denmark, France, Germany, Sweden and Switzerland have

! The National Plan for the Construction of facilities for Treatment of Urban Household Waste in a Non-hazardous
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applied the incineration method for SW treatment in combination with the energy
recovery that will be also the forthcoming trend of SW treatment in these countries.
Specifically, in Germany, from 2007 to 2009, the MSW Ilandfill method had been
absolutely removed, the incineration method in combination with the energy recovery for
the SW treatment had been increased from 20% in 1997 to over 30% in the period of
2006 — 2009. Until 2009, there were totally 449 factories of SW treatment by the
incineration method that has been operated in over 20 western and central European
countries (excluding the HW treatment factories) (Department for Environment Food &
Rural Affairs, 2013).

The trend of SW treatment by incineration method was also applied in the United
Kingdom with about 15.1% of total amount of MSW treated by incineration method in
2011, or 3.98 million tons/year. Especially in the UK, until March 2010, there were
totally 73 factories that were licensed for the SW incineration (Department for
Environment Food & Rural Affairs, 2013)

Japan is the country that has the limited soil resource, so from the 1990s, the country had
selected the incineration method that is a main method for the SW treatment. The amount
of SW that were burned from 1994 to 2003 in Japan were about 350 million tons/year,
occupied over 70% of total amount of SW generated. Until 2003, there were totally 995
factories applying the incineration method for SW treatment and 401 factories applying
other methods for SW treatment (Katsuya Kawamoto, 2006).

In Vietnam

In Vietnam, the MSW treatment technology that is mainly applied at present is a landfill
technology. The incineration method has not been popularly applied to treat the MSW,
but is popularly applied to treat the industrial waste, especially hazardous waste (HW).
The SW in Vietnam is burned by two methods namely combined incineration in available
incinerators (industrial boiler; brick, ceramic furnace; clinker furnace, etc.) or one-level
or two-level industrial incinerators with a low capacity, static furnace, manual electric
furnace.

However, the initial results show that the domestic technologies have not been completed
and reached the comprehensive efficiency while the foreign technologies and equipment
have not been suitable for the SW properties in Vietnam (unseparated at source, high
moisture content, high percentage of food compared to other components). In practical,
the incineration technology had been applied in some local areas for SW treatment in
small scale, has not been much applied in large scale. Some applications are presented as
follows:
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First, there was “MSW incinerator BD-ANPHA” of the Polytechnic University (Hanoi)
and Duc Minh One Member Co., Ltd. This technology that consisted of automatic
separation equipment, rotary drying machine, hydraulic loading machine is the versatile
incineration machine for SW with a capacity of 250 — 750 kg/h. The incinerator was
designed to burn both MSW and industrial SW, the heat from the incinerator will be
reused for some purposes namely heat the boiler, dry agricultural products, provide hot
water, provide hot wind, drying, etc. As site monitoring result, it showed that the
concentration of the wastes that were generated from the incinerator were all lower than
QCVN 30:2012/BTNMT®. This technology were applied in some cities and provinces
namely Khanh Hoa, Hai Phong, Thanh Hoa, Nam Dinh, Binh Duong, Soc Trang, Quang
Ninh, Bac Can, Da Nang, etc.

Since January 2004, the pilot incinerator with Model NFI — 120, a capacity of 150 - 500
kg/h has been applied in Lim Town, Tien Du District, Bac Ninh Province. As trial
operation, the amount of MSW were treated approximately 6 — 8 tons/day, the incinerator
was stably operated and the amount of smoke and slag was insignificantly generated
without offensive odors®. One another town in Bac Can Province has also applied the
pilot incinerator for SW treatment in Ba Be Town, Ba Be District that was made by

Vietnam Mineral Resources, Power and Environment Corporation (VMPEC) since July
2014,

In addition, some other incineration technologies for MSW treatment were applied such
as small-scale incinerator Model PM-LSH-500 with a capacity of 500 kg/h (made by
Duc Minh One Member Co., Ltd.); incinerator Model NFi-05 with a capacity of 450
kg/day; plasma incinerator with a high capacity (about 50 — 3,000 tons/day) Model
Plasma JMI, ENSERCO incineration technology with a capacity of 450 tons/day (made
by Thang Long Environmental Services J.S. Company), etc.

In general, the application of the incineration technology for MSW treatment in Vietnam
is not popular, so this technology is currenty applied with small capacity and scale. The
practical applications show that the emission treatment efficiency of this technology is
rather high and the emissions after treatment meet the National Technical Regulations
and have not caused the negative impacts on the surrounding environment. In the future,
the application of the incineration technology for SW treatment in combination with
energy recovery in Vietnam is widely deployed together with the recycling technology
and compost processing technology to access to gradually reduce the application of
landfill technology and to contribute to the environmental protection. Although the

“http://www.ducminhmtv.com.vn/tin-tuc/cong-nghe/bao-cao-cong-nghe-lo-dot-chat-thai-ran-sinh-hoat-bdnanpha
*http://baobacninh.com.vn/news_detail/81040/tien-du-thi-diem-lo-dot-chat-thai-ran-sinh-hoat.html
*http://vmpec.com.vn/20449-vmpec-trien-khai-du-an-lo-dot-rac-thai-sinh-hoat-tai-huyen-ba-be-tinh-bac-can-07-
20l4btml
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incineration technology requires rather high investment and operation cost (the total
investment capital for one SW incineration factory with a capacity of 300 tons/day is
estimated approximately 20 - 30 million USD”) together with rather high cost of relevant
equipment maintenance, it will significantly contribute to solve the energy problem and
the environment hygiene in the urban area.

Overview of the heating value of SW

The heating value includes higher heating value (HHV) and lower heating value (LHV).
In which, the HHV or GHV is a heating value of SW mixture and the LHV is a net
heating value.

The MSW consists of many components including many combustible components that
could significantly create the energy (the heating value) for the power generation. As
Tchobanoglous, 1993, the heating value of the MSW components is presented in Table 5
below.

Table 5. Heating value of MSW components

Heating value (KJ/kg) Heating value (Cal/qg)
No. Component Range Specific Range Specific
value value
1 | Food 3,489 — 6,978 4,652 837-1,675 1,116
2 | Paper 11,630 — 18,608 16,747 2,791 — 4,466 4,019
3 | Carton 13,956 — 17,445 16,282 3,349 — 4,187 3,908
4 | Plastic 27912 -37,216 32,564 6,699 — 8,932 7,815
5 | Textile 15,119 — 18,608 17,445 3,629 — 4,466 4,187
6 | Rubber 20,934 - 27,912 23,260 5,024 — 6,699 5,582
7 | Leather 15,119 - 19,771 17,445 3,629 — 4,745 4,187
8 | Garden waste 2,326 — 18,608 6,513 558 — 4,466 1,563
9 | Wood 17,445 —-19,771 18,608 4,187 — 4,745 4,466
10 | Glass 116 — 223 140 28 — 54 34
11 | Tin can 233 -1163 689 56 —279 165
12 | Other metals 233 -1163 689 56 -279 165
13 | Dust, ash, etc. 2,326 — 11,630 6978 558 —2,791 1,675
14 | MSW (mixture) 9,304 — 13,956 11,630 2,233 — 3,349 2,791

Source: Tchobanoglous et al., 1993.

As mentioned in Table 1, the plastic has the highest heating value with a specific value of
7,815 Cal/g. The components that have the HHV include paper (4,019 Cal/g), carton
(3,908 Cal/g), textile (4,187 Cal/g), rubber (5,582 Cal/g), leather (4,187 Cal/g) and wood
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(4,466 Cal/g). The other components namely food, metal, glass, garden waste, dust, ash,
etc. have the LHV of below 1,500 Cal/g. The heating values of the components namely
glass, tin can or metal as mentioned in Table 1 are not their own heating values, but are
the heating values of their external coats, labels and materials attached. Therefore, these
components could be considered as incombustible components that could not form the
heat if they burned.

As M.F.Seelig et al. (2012), the HHV of MSW is approximately 9.98 MJ/kg (= 2,395
Cal/g) and the LHV of MSW is approximately 4.77 MJ/kg (= 1,145 Cal/g). In similar, as
Amrehn (2014), the GHV of MSW in Vietnam is about 10 MJ/kg (or 2,400 Cal/g). In
which, the components that have the HHV of over > 20 MJ/Kg (or > 4,800 Cal/g) are
paper and plastic. In addition, the analytical result of the SW components in the Phuoc
Hiep Landfill, HCMC made by ETM, 2014, the HHV and LHV of the MSW fluctuate
about 1,600 — 2,300 Cal/g and 980 — 2,000 Cal/g respectively.

The MSW in Vietnam in general and in HCMC in particular could be separated into 11
major components such as (1) food (meat, fish, vegetables, rice, bread, fruits, etc.); (2)
paper; (3) diaper; (4) plastic; (5) textile; (6) wood; (7) Rubber-leather; (8) metal; (9)
inorganic components (coal ash, brick, glass, etc.); (10) shell-bone and (11) others (the
components that have too small sizes or could not be visually separated are soil, stone,
hair, cigarette butts, etc.). Among these components, the plastic has the high combustible
possibility and the most energy generation with the HHV of about 7,000 — 9,000 Cal/g;
the HHV of paper, diaper, textile, wood, rubber-leather fluctuates about 3,000 — 6,000
Cal/g. Otherwise, the food that has the lowest heating value fluctuates about 3,000 —
4,000 Cal/g (ETM, 2014).

In conclusion, the SW components namely plastic, rubber-leather, diaper, textile, garden
waste, wood, paper or food that have all the HHV of over 1,500 Cal/g have high
combustible possibility to produce the energy for the power generation (as Ph.D Kosuke
Kawai, 2012).

2.2 Combustible possibility of the SW components in Phuoc Hiep Landfill, Dong
Thanh Landfill and Go Cat Landfill

ETM has implemented the sampling programs at Phuoc Hiep, Go Cat and Dong Thanh
Landfills to assessing the combustible possibility of waste, along with full chemical and
physical analyses of MSW, through which, to assessing the possibility of using the
incineration technology for MSW treatment. For Phuoc Hiep Landfill has received MSW,
ETM has analysed the new MSW, not buried. For Go Cat and Dong Thanh Landfills had
been stopped receiving and landfilling the SW, the SW samples are taken in the landfill
cells by the drilling method or cranes according to the depth of the sample taken.
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The Go Cat Landfill and Dong Thanh Landfill had been stopped operating for a long time.
The Dong Thanh Landfill had been stopped operating since 2002 and the Go Cat Landfill
had been stopped operating since 2007. In these landfills, the SW had been buried seven
years ago for new SW and over 23 years for old SW (the SW had been buried in the
Dong Thanh Landfill since 1991). Thus, the current properties of SW are changed
compared to the initial properties due to the organic matters decomposed by time together
with leachate generation, storm-water infiltration into the surface water and groundwater
sources in local areas for a long time. Meanwhile, the Phuoc Hiep Landfill has received
the SW before official closure, so the SW components are new and many organic
components has not been decomposed.

In order to assess the combustible possibility of SW, ETM took the SW samples in the
landfill cells in the Dong Thanh Landfill, Go Cat Landfill and the SW from the MSW
collection vehicles at Phuoc Hiep Landfill. As the analytical result of the GHVs of the
SW components in these landfills, the combustible components that could be burned to
highly produce the energy could be determined. The analytical result of the GHV of the
SW components is mentioned hereinafter.

2.2.1 Combustible possibility of the SW components in Phuoc Hiep Landfill

For Phuoc Hiep Landfill, ETM has analysed the new MSW, not buried. In comparison
with the Dong Thanh Landfill and Go Cat Landfill, the SW components in the Phuoc
Hiep Landfill is rather new and many other components have not been decomposed. In
the Phuoc Hiep Landfill, the food that has a rather high percentage compared to other
components is about 66.2%. Additionally, the percentage of the other components are
about 17.0% for plastic mainly nylon; about 5.8% for textile, about 3.5% for diaper, 3.1%
for paper, 1.6% for inorganic components and about 1.0% for shell-bone. The rest
components namely rubber-leather, metal and others that are insignificantly fluctuate
about 0.2 — 0.7%. The SW components in the Phuoc Hiep Landfill are showned in
Figure 7.
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Figure 7. SW components in Phuoc Hiep Landfill.

Because the SW is newly buried in the Phuoc Hiep Landfill, there are many combustible
components namely food, paper, diaper, plastic, textile, wood and rubber-leather that
could be burned to highly produce the energy. The GHV of these components fluctuate in
wide range of 3,700 — 8,400 Cal/g in which the plastic has the highest heating value and
the food has the lowest heating value. The analytical result of the GHV of the SW
components in the Phuoc Hiep Landfill is shown in Figure 8 below.
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Figure 8. GHV of the SW components in Phuoc Hiep Landfill.

The plastic has the highest heating value of about 8,406 Cal/g compared to the other
components in the SW in the Phuoc Hiep Landfill that were analyzed. This is the
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component that has the highest percentage in SW in the Phuoc Hiep in general and in
MSW in Vietnam in particular.

The components namely paper, diaper, textile, wood, rubber-leather have all the average
heating value in range of about 4,000 — 5,000 Cal/g.

Others and food have the lowest heating values that are 3,917 Cal/g and 3,693 Cal/g.

In conclusion, the SW components in the Phuoc Hiep Landfill have all the HHVs and
could be burned to produce the energy for the power generation, even the components
that have high moisture content (about 70%) and diaper (approximately 80%). The other
components namely shell-bone, metal and inorganic components (ceramic, glass) could
not be burned.

2.2.2 Combustible possibility of the SW components in Dong Thanh Landfill

The SW in the landfill cells in the Dong Thanh Landfill is taken at different depth of
about 3 - 22m and then analyzed with its components, the SW samples in the landfill
cells in the Dong Thanh Landfill, Go Cat Landfill were landfilling over a period of 5 - 7
years. The samling and analyzing procedure of the SW components in the Dong Thanh
Landfill are shown in Figure 9.

. i

b. SW in landfill cell
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Figure 9. Sampling and analyzing procedure of the SW components in Dong Thanh Landfill
(Source: HCMc ‘s DONRE, 2007).
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As analytical result, the SW components left in the landfill cells in the Dong Thanh
Landfill include mud (0 — 50%), plastic (including mainly nylon) (20.7 — 62.7%),
bamboo-straw-leaves (11.4 — 20.7%), papers (including carton, plastic coated paper) (0 —
2.1%), wood (0 — 5.3%), leather (0 — 1.1%), color metal (0 — 2.4%), iron (0 — 0.5%) and
other components namely stone, ceramic, shell-bone, textile, rubber and sacks, hair, etc.
The average percentage of the SW components in the Dong Thanh Landfill is shown in
Figure 10.
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Figure 10. SW components in Dong Thanh Landfill (Source: HCMc ‘s DONRE, 2007).

J

In conclusion, beside mud (not or completely decomposed), there are paper, wood and
some organic components with a low combustible possibility that could be degradable to
produce the gas or be burned for the power generation.

As analytical result, the combustible components in MSW that could be burned to highly
produce the energy include plastic, rubber, leather, diaper, textile, garden waste, wood,
papers (carton, plastic coated paper) and food; these components are mostly observed in
the SW buried in the Dong Thanh Landfill except food (decomposed) and diaper (is not
observed in the SW components at the sampling time due to the low demand of using this
component).

The GHV of the SW components is estimated depending on the analytical result of the
SW elements namely C, H, O, N, S (as specifically presented in the Report 2: Analysis of
the physical and chemical properties of the SW in Phuoc Hiep Landfill, Dong Thanh
Landfill and Go Cat Landfill). The GHV is presented in Table 6 and shown in Figure 11
below.
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Table 6. GHV of the SW components is estimated depending on the analytical result of the SW
elements namely C, H, O, N, S in Dong Thanh Landfill (under Tchobanoglous et al. 1993)

No. Component GHYV (Btu/lb) GHYV (Cal/qg)
1 | Paper 6,616 3,693
2 | Textile 9,668 5,397
3 | Rubber 17,430 9,730
4 | Leather 12,796 7,143
5 | Wood 7,584 4,233
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Figure 11. GHV of the SW components in Dong Thanh Landfill.

The GHV of the SW components in the Dong Thanh Landfill is rather high and
equivalent to the GHV of the SW components in the Phuoc Hiep Landfill. In which, the
rubber and leather component in the Dong Thanh Landfill is separately analyzed with its
GHV, so the GHV in the Dong Thanh landfill is higher than one in case of general
analysis of two components in the Phuoc Hiep Landfill. Particularly, the GHVs of rubber
and leather are 9,730 Cal/g and 7,143 Cal/g respectively while the general GHV of
rubber and leather is about 5, 519 Cal/g in average. As some analytical results under the
programs on SW separation at source in Binh Thanh District and District 1, HCMC in
2013, the general GHV of rubber and leather is not as high as the separate GHVs of
rubber and leather. The general GHVs of rubber and leather in Binh Thanh District and
District 1 are 4,673 Cal/g and 6,277 Cal/g.
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The GHVs of paper and wood that are similar to the specific GHVs recorded from the
different researches is approximately 4,000 Cal/g. Similarly, the textile is approximately
5,000 Cal/qg.

The analysis of the elements namely C, H, O, N, S is not applied to the plastic, so the
GHV of this component could not be estimated. However, as the percentage of plastic
and nylon in the SW components in the Dong Thanh Landfill and the GHV of the plastic
in range of 7,000 — 9,000 Cal/g recorded from other researches, it showed that the plastic
iIs one of combustible components to highly produce the energy in the Dong Thanh
Landfill.

The above-mentioned components that have all the HHV of over 1,500 Cal/g could be
burned to highly produce the energy. Beside these components, some other components
in the SW buried that could be also burned to highly produce the energy include simili,
porous foam, bamboo, leaves, sacks, mattresses.

2.2.3 Combustible possibility of the components of the SW in Go Cat Landfill

The SW samples are taken in the Go Cat Landfill at a depth of 1 — 5.5m by the cranes.
The SW sampling process in the Go Cat Landfill is shown in Figure 12 below.
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Figure 12. Sampling process in Go Cat Landfill.
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Similar to the SW components in the Dong Thanh Landfill, the SW components are
manily mud, soil and stone, hair (other components could be visually separated),
inorganic components and low biodegradable components. In which, there about 35.8% —
54.0% for others; 24.6 — 51.9% for plastic, mainly nylon; 1.8 — 13.4% for textile; 0.6 —
2.3% for paper; 0 — 1.9% for shell-bone, wood, glass, metal and rubber.

The components such as plastic, textile, wood, rubber that have HHV are observed in the
SW components in the Go Cat Landfill. As analytical results, the GHV of these
components are high, so they could be treated by incineration method with the energy
produced. The average HV of the components of the SW in the Go Cat Landfill is
presented in Table 7 and shown in Figure 13.

Table 7. Average heating value of the SW components in Go Cat Landfill

No. Component Average heating value (Cal/g)
1 | Plastic 8,852
2 | Textile 4,139
3 | Wood 3,484
4 | Shell-bone 1,112
5 | Paper 3,591
6 | Rubber 5,555
5 Persistent biodegradable 2 441
components
8 | Others 1,597
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The plastic has the highest heating value compared to the other components. The average
heating value of the SW in the Go Cat Landfill is about 8,852 Cal/g that is equivalent to
the average heating value of the SW before landfill in the Phuoc Hiep Landfill (about
8,400 Cal/g) and one of the SW in Binh Thanh District and District 1 under the programs
on SW separation at source (approximately 9,000 Cal/g) (ETM, 2014).

The GHYV of rubber is equivalent to the GHVs in the Phuoc Hiep Landfill, District 1 and
Binh Thanh District that were analyzed. The GHV of SW in the Go Cat Landfill is 5,555
Cal/g while the GHVs of the SW types in the other places fluctuate about 4,600 — 6,200
Cal/g. However, these values are rather different to ones in the Dong Thanh Landfill that
are approximately 4,000 Cal/g lower than the others.

The GHV of textile of the SW in the Go Cat landfill is about 4,139 Cal/g that is lower
than one in the Phuoc Hiep Landfill (4,811 Cal/g), in the Dong Thanh Landfill (5,397
Cal/g), in Binh Thanh District and District 1 (5,201 and 5,352 Cal/g respectively) but a
insignificant difference.

The GHVs of wood, paper are similar, approximately 3,500 Cal/g. The components could
generate the HHV in the Go Cat Landfill. The GHVs are lower than ones in the other
places (in rang of 3,500 — 4,500 Cal/g).

The persistent biodegradable components (the wastes containing cellulose such as
coconut fibers, mango seeds, etc.) as well as the LHV components compared to the
above-mentioned components that could be burned to produce the energy for the power
generation have the average heating values of 2,441 Cal/g va 1,597 Cal/g respectively.

The shell-bones that are the low combustible components could be treated by
incinceration method (HHV > 800 Cal/g) but they could not be burned to produce the
energy (HHV > 800 Cal/g). The average heating value is low, only 1,112 Cal/g.

Excep the inorganic components namely metal, glass and hazardous components (e.g.
batteries, syringes) are incombustible to produce the energy, most of the other
components that are highly combustible could be burned to produce the energy for the
power generation (except shell-bones).
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3. CONCLUSION

Both Dong Thanh Landfill and Go Cat Landfill stopped receiving and landfilling the SW.
At present, the landfills collect and treat the leachate and biogas for generator. The SW in
the Dong Thanh Landfill is deeply buried in the landfill cells and covered by debris layer
with a width of 3-5m at the top of landfill cells. There are not many environmental
problems namely offensive odors, leachate or LFG arised within the Dong Thanh
Landfill. The Go Cat Landfill has the time of stopped operation that is less than the Dong
Thanh Landfill, so there are many environmental problems left in the Go Cat Landfill
such as leachate or LFG, topcoat in the landfill cells with small height of about 20 —
50cm (as site monitoring catering for taking the SW samples). The Phuoc Hiep Landfill
among three above-mentioned landfills is the only one landfill that had still received the
SW until 2003° as planned. The environmental problems in this landfill are mainly
offensive odors and leachate generated.

The SW components in both Dong Thanh Landfill and Go Cat Landfill that are similar
include mud, soil, stone, nylon, textile, paper, rubber, leather, wood and other
components namely metal, ceramics, glass, etc. In which, the components that have high
combustible possibility with HHV of over 1,500 Cal/g (in range of 1,500 — 9,000 Cal/g)
are plastic, textile, paper, rubber, leather, wood, coconut fiber, mango seeds. So, these
components could be burned to produce the energy for the power generation.

The Phuoc Hiep Landfill has still been operated, so the SW components in this landfill
are different from the components of the old SW in the Go Cat Landfill and Dong Thanh
Landfill. The SW in the Phuoc Hiep Landfill has the HHV components namely plastic,
textile, paper, rubber-leather, wood that are similar to the SW components in two other
landfills, except that some components namely food unburied and new diaper are
additionally generated in recent years due to the demand of customers. The components
have all the HHV of over 1,500 Cal/g (in range of 3,500 — 8,500 Cal/g) that could be
burned to produce the energy for the power generation.

®Official Letter No. 475/TB-VP issued by the HCMC’s PC dated 17/6/2014 regarding the closure of the Phuoc Hiep
Landfill No. 3. .
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1. OVERVIEW OF MUNICIPAL SOLID WASTE IN HO CHI MINH CITY
(HCMC)

In the recent 5-10 years, the situation of MSW generation in Vietnam in general and in
HCMC in particular has had a rapid increase of volume and the changes of the SW
composition and properties. This is the inevitable changes together with the population
growth and the process of urbanization, industrialization in recent years. The process of
rapid population growth has resulted in the gradually increased demand of housing,
domestic activities, education, training, health care, transportation, etc. that has directly
affected the natural environment and social environment. The amount of waste,
especially SW from the domestic activities in urban area has constantly increased and has
still tended to be more and more increased in the future. Besides, the quality of people's
lives is also better, so the demand of the consumers is also increased. Accordingly, the
amount of wastes will be generated more with more many different components such as
diapers, electrical and electronic utensils, etc.

As the National Environment Report 2011 — Solid Waste of the MONRE, the input MSW
components in the landfills in some local Cities/Provinces namely Hanoi, Hai Phong,
Hue, Da Nang, HCMC and Bac Ninh in the period of 2009 — 2010 showed that the
amount of food wastes is significant in range of 53.81 — 77.1%, followed by the plastic in
range of 8.35 — 15.96%, the paper in range of 1.92 — 8.17% and the other components
such as textile , wood, rubber-leather, metal, glass, ceramics, soil and sand, coal slag,
hazardous wastes (HW), sludge and others in range of 0 — 6% as mentioned in Table 1
below.

Table 1 Percentage of input MSW in landfills in some Cities/Provinces in the period of 2009 —
2010

No | Component | Hanoi | Hanoi | Hai Hai Hue Da HCMC | HCMC | Bac
(Nam | (Xuan | Phong | Phong | (Thuy Nang (Da (Phuoc | Ninh
Son) | Son) (Trang | (Dinh | Phuong) | (Hoa Phuoc) | Hiep) (Ho
Cat) Vu) Khanh) Town)
1 Organic SW | 53.81 | 60.79 | 55.18 | 57.56 77.10 68.47 64.50 62.83 56,90
2 Paper 6.53 5.38 4.54 5.42 1.92 5.07 8.17 6.05 3,73
3 Textile 5.82 1.76 4,57 5.12 2.89 1.55 3.88 2.09 1,07
4 Wood 2.51 6.63 493 3.70 0.59 2.79 4.59 4.18 -
5 Plastic 13.57 | 8.35 1434 | 11.28 12.47 11.36 12.42 15.96 9,65
6 Rubber- 0.15 0.22 1.05 1.90 0.28 0.23 0.44 0.93 0,20
leather
7 Metal 0.87 0.25 0.47 0.25 0.40 1.45 0.36 0.59 -
8 Glass 1.87 5.07 1.69 1.35 0.39 0.14 0.40 0.86 0,58
9 Ceramic 0.39 1.26 1.27 0.44 0.79 0.79 0.24 1.27 -
10 | Soil and sand | 6.29 5.44 3.08 2.96 1.70 6.75 1.39 2.28 27,85
11 | Coal slag 3.10 2.34 5.70 6.06 - 0.00 0.44 0.39 -
12| Hazardous |01 g 65 | 005 | 0.05 - 002 | 012 | 005 | 007
coomponents
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No | Component | Hanoi | Hanoi | Hai Hai Hue Da HCMC | HCMC | Bac
(Nam | (Xuan | Phong | Phong | (Thuy Nang (Da (Phuoc | Ninh
Son) | Son) (Trang | (Dinh | Phuong) | (Hoa Phuoc) | Hiep) (Ho

Cat) Vu) Khanh) Town)
13 | Sludge 4.34 1.63 2.29 2.75 1.46 1.35 292 1.89 -
14 | Others 0.58 0.05 1.46 1.14 - 0.03 0.14 0.04 -
Total 100 100 100 100 100 100 100

Source: The National Environment Report 2011, MONRE.

In HCMC, the MSW is mainly generated from households, officies, commercial centers,
trading enterprises and street wastes. The MSW components are rather various with two
major components namely food and plastic, the other components are little namely paper,
diaper, textile , wood, rubber-leather, metal, garden waste, inorganic components and
others. The SW components in HCMC (Dong Thanh, Go Cat, Phuoc Hiep Landfill) has
been changed in the period of 1996 — 2013 as shown in Figure 1.

Composition of DSW at landfills in 1996, 2002, 2011, 2012 and 2013

B DSV coppositionat Dong Thanh and Go Cat Landfills in 1006{CENTEMA, 1006)
B D3W composition at Dong Tharh aud (o Cat landfills in 20602 {CENTEMA. 2402
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Figure 1 Fluctuation of MSW components in the landfills in HCMC in 1996, 2002, 2011, 2012
va 2013.

As shown in Figure 1, from 1996 to 2013, the percentage of the food tends to be reduced
but is rather high, in range of 61.9 — 75.6%. Otherwise, the components that tend to be
increased include plastic (10.9 — 19.6%) and diaper (0 — 4.2%) due to the demand of
consuming these components increased. The other components are not much and could
be insignificantly changed by time.

The MSW in Vietnam contains mainly the food with high moisture content, so the MSW
moisture content is also rather high. For the SW in the Phuoc Hiep, Dong Thanh and Go
Cat Landfill in HCMC, it contains the food of 60 — 70% that has rather high moisture
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content in range of 60 — 75%) leading to the SW moisture content increased (in range of
50 — 70%). In addition, the high moisture content of MSW is also resulted from many
various factors such as storm-water infiltration from the process of SW storage at source
to the process of SW collection and transportation to the landfill. Because the
components namely paper, textile , especially diaper have moisture content absorption,
the storm-water will be retained inside these components leading to the SW moisture
content increased.

The VS of MSW in the landfills in HCMC occupies about 30% while the ash content
occupies approximately 10%. Almost SW components have good combustible possibility
at 550°C such as food, paper, plastic, diaper, textile , wood, rubber-leather, etc. while the
other components namely inorganic components, shell-bone or metal, etc. are mostly
unchanged after combustion.

As Amrehn (2014), the HHV of the MSW in Vietnam is about 10 MJ/kg (= 2,400 Cal/g).
In which, the components that have the HHVs of over 20 MJ/Kg (= > 4,800 Cal/g)
include paper and plastic. For the MSW in HCMC, as the analytical results of the SW
components in the Phuoc Hiep, Go Cat and Dong Thanh Landfill carried out by ETM, the
plastic have the most combustible possibility for the energy generation with the HHV in
range of 7,000 — 9,000 Cal/g; the components namely paper, diaper, textile , wood,
rubber-leather have the HHV in range of 3,000 — 6,000 Cal/g. Otherwise, the food has the
lowest heating value in range of 3,000 — 4,000 Cal/g. The HHV and LHV of the MSW is
about 2,000 Cal/g and 1,500 Cal/g respectively (ETM, 2014).

In summary, due to the SW unseparated at source, the SW that is transported to the
landfills in HCMC is mixed wastes including the components possibly separated namely
food (the highest percentage), plastic, paper, textile , wood, rubber-leather, shell-bone,
metal, inorganic components and some components that could not be visually sorted are
called as others. The SW has rather high moisture content and almost SW components
have good combustible possibility at 550°C, the ash content after combustion is rather
little, occupied only 10%ww. The heating value of the SW is rather high, so the SW
could be burned for the energy recovery (LHV > 1,500 Cal/g).

The analyis, assessment of the input SW properties known as the SW unburied in the
landfills in HCMC are mentioned hereinbefore. The SW after landfill will be
decomposed and reduced with its volume, especially after 5 — 10 years, the biodegradable
components namely food, paper or garden waste were mostly decomposed. The SW
components were left mainly wood, textile , plastic, glass and metal. The organic
components after decomposition will generate the leachate together with the amount of
storm-water and surface-water infiltrated into the landfill cells, so the buried SW layer
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has high moisture content, the deeper SW layers will have higher moisture content due to
the vertical infiltration of leachate inside the landfill cells.

The SW properties after landfill will be changed by year, the fluctuation of the SW
components is mainly based on the biological decomposition of the SW components
inside the landfill cells. The longer landfill time will result in the more decreased amount
of the SW leading to the subsidence, landslide occurred in the landfill cells due to the
volume of the SW reduced in the landfill cells by time. The analytical result of the
physical and chemical properties of the SW buried 5 — 10 years ago in the Go Cat and
Dong Thanh Landfill are presented hereinafter in this report.

2. METHOD OF SAMPLING AND ANALYZING THE SW COMPONENTS

ETM has implemented the sampling programs at Phuoc Hiep, Go Cat and Dong Thanh
Landfills to analyzing the chemical and physical components of MSW. For Phuoc Hiep
Landfill has received MSW, ETM has analysed the unburied MSW. For Go Cat and
Dong Thanh Landfills had been stopped receiving and landfilling the SW, the SW
samples are taken in the landfill cells by the drilling method or cranes according to the
depth of the sample taken. The sampling and analytical methods is presented as follow.

2.1 Sampling method
2.1.1 Sampling

The sampling location is mainly based on the safety and the specific property of the SW
samples. The SW samples are taken by excavating or drilling the landfill cells in each
layer or from the MSW collection vehicles. The sampling method in each landfill is
presented as follows:

In Phuoc Hiep Landfill

The SW sampling that is catering for analyzing the components and properties of the
MSW in the Phuoc Hiep Landfill is from the collection trucks to the landfill as follows:

- Sampling locations are based on the safety and the specific property of the SW
samples taken;

- The SW is taken from the collection trucks with a frequency of every ten trucks;

- The SW is taken in the transfer station where the trucks will deliver the SW to the
landfill cells. In each pile of SW, the SW samples are taken at four random points
with 20kg/each point. Thus, the total amount of the SW from each truck fluctuates 75
— 80kg.

- The sampling process will be carried out four times, so the total amount of the SW is
taken about 300 — 320 kg.
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In Dong Thanh Landfill

The Dong Thanh Landfill that began to spontaneously bury the MSW in 1989 without
bottom liner was designed under the technical standard for hygienic landfill. Until 2002,
the Dong Thanh Landfill had stopped receiving the MSW. The program on drilling to
take the SW samples in the Dong Thanh Landfill is carried out to cater for analyzing the
SW components in this landfill after being buried for a long time.

In order to monitor the SW components, the researching team took the SW samples at
three different locations. Because the SW is dumped around from the bottom to the top,
the SW components and properties in different locations are almost similar. The
researching team selected three highest locations with the least amount of debris dumped
that are drilled to take the SW samples to determine the composition and properties of the
SW left in the landfill cells. The sampling locations are shown in Figure 2.

Figure 2. Sampling locations in Dong Thanh Landfill.

In case, the samples that are taken at a depth of 3 — 17 m will be taken by cranes. The
samples that are taken at a depth of 17m and above will be taken by crane together with
the driller. In theory, in order to precisely determine the analytical result, the amount of
each SW sample is taken about 200 b, or 98kg. However, the sampling devices must be
improved in conformity with the property of the SW decomposed in the landfill, so the
amount of the SW samples that are different fluctuates about 70-95 kg/sample. The
symbols of the SW samples and sampling locations are presented in Table 2 below.

Table 2. Symbol of the SW samples and sampling locations in Dong Thanh Landfill

Symbol | Depth (m) Sampling device Quantity (kg)
13 3 Crane 87.5
16 6 Crane 88.2
Center for Environmental Technology and Management 5
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Symbol | Depth (m) Sampling device Quantity (kg)
19 9 Crane 83.8
112 12 Crane 75.7
118 18 Driller 85.1
113 3 Crane 86.5
116 6 Crane 87.1
119 9 Crane 90.5
112 12 Crane 91.7
117 17 Crane 64.3
1120 20 Driller 70.5
1122 22 Driller 81.4
1113 3 Driller 95.7
1116 6 Driller 83.2
1119 9 Driller 914
1116 16 Driller 92.7
11119 19 Driller 84.8

Note: I, I, III are symbols corresponding to the drilling hole 1, 2 and 3
Source: DONRE, 2007

In Go Cat Landfill

The Go Cat Landfill had been operated from 2002 to 2007, the SW sample was taken on
01/10/2014 after the landfill had stopped its operation 7 years ago. The sampling method
is similar to the Dong Thanh Landfill. Unlike the sampling program in the Dong Thanh
Landfill, the sampling program in the Go Cat Landfill was made only at a depth of 1 - 5
m by only crane. The sampling locations are shown in Figure 3.

Note: I: Location 1, landfill cell 3, near landfill cell 2
II: Location 2, landfill cell 4
Figure 3. Sampling locations in Go Cat Landfill.
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The SW sampling procedure is carried out by the folowing steps:

- The crane is used for excavating and shovelling the SW from the landfill cells into a
pile according to each layer with a depth of 1 — 5m. The SW samples are taken at
depth of 1m and 5m.

- At each depth, the SW sample is separately piled up and then taken by plastic buckets
with a volume of 80L. The amount of the SW sample that is equivalent to a filled 80-
liter bucket fluctuates 50 — 60 kg.

- The total amount of the SW sample that is equivalent to four filled 80-liter buckets
fluctuates 200 — 240 kg.

2.1.2 Sample treatment

The sample treatment procedure is conformed to the following steps:

- After sampling, the SW sample is spread into a canvas on the ground, then cut into
smaller pieces with a size of about 15cm by knives and scissors. The large-size
components such as carton, tree branches, etc. will be cut into smaller pieces with a
size of less 15cm. Each SW sample will be thoroughly mixed by manual method via
portable shovels to reach the thorough mixing of the SW sample.

- After that, the mixed sample is divided into four equal parts that will take two parts
to reach the smaller amount of the sample. This sampling process is done 2 times.
Finally, the amount of the SW sample that is analyzed is one-quarter of the initial
amount. The sample treatment process is shown in Figure 4 below.

Initial sample Analyzed sample

Selected Not selected

Figure 4.Sampling method.
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2.2 Analytical method

2.2.1 Density

a.

Density (kg/L = T/m®) =

Use 80-liter plastic barrels with full information such as volume (V,) and weight
(W) of empty barrel written down.

The SW sample is stored in these barrels, prevent too filled barrels.

Lift vertically the barrels to a height of about 30 cm from the ground to reduce the
SW porosity. When the porosity is decreased, the volume of SW in the barrels is also
reduced. Accordingly, the SW could be added more into the barrels like step b until
the barrels are suitably filled.

Perform the step c three times, then determine the quantity of the SW barrels
(including the amount of both SW and barrel) (W)).

Density of the SW sample is determined by the following formula:

wileg) = Woke)
VD

2.2.2 Physical components

The SW sample is spread into a canvas on the ground to be separated into each
component.

The initial sample is separated into 11 components namely 1-Food (meat, fish,
vegetables, rice, bread, fruits, etc.); 2-Paper; 3-Diaper, 4-Plastic; 5-Textile ; 6-Wood;
7-Rubber, leather; 8-Metal, 9-Inorganic components (coal ash, brick, glass, etc.); 10-
Shell-bone; 11-others (including too small components so that they could not be
visually separated).

Weigh each SW component (X;), total amount of SW sample estimated by total
amount of all SW components. Each physical component of the SW sample is
estimated by the following formula:

Xi (kg WW)
Physical component (X;) (% WW) = X 100
' X (kg WW)

X’i (kg DW)
Physical component (X’;) (% DW) = X 100
X’ (kg DW)
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2.2.3 Analysis of moisture content, ash content, VS and HHV
Moisture content

a. The moisture content of each SW component is separately determined under APHA
2540G (2012).

b. Each SW component is cut into smaller pieces with a size of 2 — 3 c¢m, then put into a
metal dish with a diameter of 20 cm. The height of SW sample in the dish should be
less 10cm if any.

c. After that, the SW sample is dried at 105°C in 4 — 5 days until the amount of this
sample could not be changed.

d. Finally, the moisture content of each SW component is estimated by the difference
between the DW and WW of the sample.

VS, ash content and HHV

The SW components are cut into small pieces with a size of less lcm before being
analyzed to determine the VS and ash content. After that, the SW samples will be burned
at 550°C under APHA 2540 G (2012).

Similar to the analysis of the VS and ash content, the SW samples are cut into small
pieces with a size of less 1cm, then ground into the pieces with a size of 2mm, finally
analyzed to determine the HHV under TCVN 200-2007 (ISO 1928:2009).

The method of analyzing the SW samples is presented in Table 3 below.

Table 3. Analytical method of the SW samples

No. Parameter Analytical method Analytical device

WTB Binder, Germany, Metter

I | Moisture content APHA 2540 G Toledo MS204 balance, Switzerland

Nabertherm oven, Metter Toledo

2 | VS and ash content | APHA 2540 G MS204 balance, Switzerland

TCVN 200-2011 (ISO | IKA calorimeter

HH
3 v 1928:2009) C 4000

3 ANALYSIS OF PHYSICAL AND CHEMICAL PROPERTIES OF THE SW IN
PHUOC HIEP, GO CAT, DONG THANH LANDFILL

3.1 SW properties in Phuoc Hiep Landfill

Phuoc Hiep Landfill has received the SW before closure, ETM has analysed the unburied
MSW. So the SW components are new and many organic components has not been
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decomposed. Besides, in 2012 — 2014, ETM has carried out many programs of sampling
and analysis the MSW at Phuoc Hiep Landfill. The results of chemical and physical
analyses are presented as follows:

3.1.1 SW components in Phuoc Hiep Landfill

The SW components that are mainly observed in the SW samples in the Phuoc Hiep
Landfill consist of firstly food, secondly plastic including mainly nylon. The components
that have the average and stable proportion compared to the other components are paper,
textile, diaper and shell-bone. The components that have low proportion are wood,
rubber-leather, metal, inorganic components and others. The SW components (by DW
and WW) are shown in Figure 5 below.

B Food wasta
M 5hell - Bone

0.7% 02% 1.6% 0.4%

0.4%
< 5% 0.6% "N\ Ni=——

N Papar
®hapar
B Plastic
B Taxtile
Wood

' "ﬂq
3.5% /
0.9%

Physical composition (Yoww) of MSW

Fubber and leather
hiztal

Inorganic

Others

2.1%’/

4.3% 2.1%

Physical composition (%dw) of MSW

Figure 5. SW components in Phuoc Hiep Landfill.

The MSW in the Phuoc Hiep Landfill in the sampling periods (from 2012 to 2014) is
separated into 11 components namely (1) Food, (2) Shell-bone, (3) Paper, (4) Diaper, (5)
Plastic, (6) Textile, (7) Wood, (8) Rubber-leather, (9) Metal, (10) Inorganic components,
(11) Others. The analytical result of the SW components in the Phuoc Hiep Landfill is
presented as follows:

- The food has the percentage that is much higher than the other components. The total
amount of the other components is always lower than the amount of the food by WW,
or equivalent to the amount of the food by DW. The percentage of the food fluctuates
61.3 —70.1%ww and 40.5 — 55.2%dw.

- After the food, the plastic have the second percentage, occupied 16.1 — 19.6%ww and
23.7 —33.3%dw.

- The components such as textile , diaper, paper, inorganic components and shell-bone
have the average proportion of 61.3 — 70.1%ww and 40.5 — 55.2%dw.
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- The components namely rubber-leather, wood, others and metal have the average
proportion of 0 — 1.4%ww and 0 — 3.2%dw.

3.1.2 Physical, chemical properties in Phuoc Hiep Landfill
Density

The analysis results of Phuoc Hiep MSW from 2012 to 2014 shows that, the density of
the SW in the Phuoc Hiep Landfill fluctuates 0.30 — 0.40 kg/l, reached 0.36 kg/l in

average.
Moisture content

The average moisture content of the SW components in the Phuoc Hiep Landfill is shown
in Figure 6 below.

80 76.4

Figure 6. Average moisture content of the SW components in Phuoc Hiep Landfill.

- The food that are mainly vegetables, meat, fish, residual food, etc. and additionally
little of sand, mud, soil unseparated has rather high moisture content, about 71.6% in
average. The average moisture content values of the SW components in the sampling
periods fluctuate 67.6 — 74.3%.

- The paper has the average moisture content of 45.9% in range of 38.7 — 53.8%.

- Together with the social development, the demand of using the diapers is also more
and more increased due to their usefulness and diversity. The diaper has the highest
moisture content, approximately 82,7% that is about 10% higher than the lowest
moisture content of 71.2%, the anverage moisture content of diaper is about 76.4%.
The diaper is a type of good water absorbent, but is easily affected by the moisture
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content of the SW mixture and leachate. This is a main cause to make the moisture
content of this component in the highest concentration compared to the other
components, even the food.

- Similar to the paper, the textile is a good water absorbent, thus this component has
also rather high moisture content in range of 38.7 — 53.8%, about 47.6% in average.

- With respect to the property, the plastic could not absorbed the moisture content,
howeverm the moisture content of the plastic fluctates 29.9 — 44.0% and about 36.2%
in average. The leachate from the SW mixture could be absorbed on the surface of
the packings causing rather high moisture content.

- The moisture content of the rubber fluctuates in widely range of 6.0 — 38.6% and
about 21.4% in average.

- The moisture content of the components namely wood, metal and inorganic
components fluctuates in range of 17.4 — 34.4%, 1.5 — 7.6% and 3.5 — 6.7%
respectively.

- The other components have the moisture content in range of 8.9 - 29.1%. The
moisture content is not similar between the SW components in different analysis
periods due to the different components of the SW samples taken. The SW sample
that has mainly others namely garden waste, soil, etc. has higher moisture content
compared to the SW samples containing a lot of hair, batteries, etc.

- The shell-bone has a difference of the moisture content between the analysis periods
due to the different components of the SW samples taken. The SW samples
containing a lot of mango seeds, corn cores, etc. will has higher moisture content
compared to the SW samples containing a lot of shell-bone, etc. The shell-bone has
the moisture content in range of 7.4 — 18.6%.

VS and ash content

The combustible possibility of the SW components in the Phuoc Hiep Landfill is shown
by ash content and VS in Figure 7.
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Figure 7. VS and ash content of the SW components in Phuoc Hiep Landfill.

- For ash content:

+ The average ash content of the shell-bone is rather high, approximately 97.0%.

+ The components that have the average ash content of over 20% include about
43.4% for others, about 23% for food and about 21.8% for rubber-leather. The ash
content of the food and rubber-leather is similar, insignificantly different between the
analysis periods. The ash content values of the other components between the
analysis periods are similar to the assessment of the moisture content values.
Specifically, the ash content and VS of the other components are different due to the
different components of the SW samples taken. The SW samples containing garden
waste, hair, etc. have the higher combustible possibility and lower ash content
compared to the SW samples containing soil, etc.

+ The rest components that have the ash content of less 20% include 17.1% for paper,
13.6% for diaper, 11.7% for plastic, 13.1% for textile , 12.0% for wood.

- For VS:

+ The components that have the average ash content of less 20% will have the highest
average VS, over 80% including 82.9% for paper, 86.4% for diaper, 88.3% for plastic,
86.9% for textile , 88.0% for wood.

+ The components that have the average ash content in range of 50 — 80% include
56.6% for others, 77.0% for food and 78.2% for rubber-leather.
+ The shell-bone has high ash but the lowest VS of only 3.0%.
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Relation between moisture content, ash content and VS

The relation between the moisture content, ash content and VS of each SW component in
the Phuoc Hiep Landfill is shown in Figure 8.

(yo‘ H i : B
Others |729:6 : 329 : 375
Inorganic | 4.6 954 :
Metal |3.9 9.1 :
Rubberand leather #1914 1630 o176
Wood [27:2 j 639 : 89
Textile |[46:3 469 68
Plastic |-84:7 j 57.7 : 76
Diaper |+75:1 215 3.4
Paper |44 j . 459 94
. Shell-bone |"134" 526 84.0
Moisture Food waste | 71.7 21.7; 6.6;
VS T T T T 1
A 0% 20% 40% 60% 80% 100%
sh

Figure 8. Relation between moisture content, ash content and VS of each SW components in
Phuoc Hiep Landfill.

The food has the highest proporation by weight compared to the other components
and also rather high moisture content (67.6 — 74.3%). The food contains mainly
organic matters, so it has good combustible possibility at 550°C. As a result, the VS
and ash content of this component is about 20.1 - 24.1% and 4.4 — 9.1% respectively.

As above-mentioned, the diaper has the highest moisture content compared to the
other components (in range of 71.2 — 80.8%). This component is made by organic,
flammable matters such as cotton, paper, etc., so its VS and ash content are about
16.0 —25.8% and 2.7 — 5.0% respectively.

The paper has the moisture content in range of 38.7 — 53.8%; rather high VS in range
of 37.5 — 50.0% that is approximately the moisture content; ash content of only 7.4 —
11.3%.

The other components such as plastic, textile , wood, rubber — leather have the
average moisture content (6.0 — 54.0%), high VS (40.9 — 75.9%) and low ash content
(5.9 -22.2%).

Moisture content, ash content and VS of mixed sample

The mixed sample in the Phuoc Hiep Lanfill that is new SW has rather high moisture
content in range of 55.4 — 70.9%. Almost combustible components at 550°C are oberved
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in the SW in the Phuoc Hiep Landfill, so the VS of this mixed sample is rather high,
occupied 23.7 — 32.2% while the incombustible inert components is rather low,
approximately 10%, in range of 5.4 — 12.4%.

HHV
Almost SW components in the Phuoc Hiep Landfill have all the HHV in range of 3,700 —

8,400 Cal/g. The analytical result of the HHV of the SW components in the Phuoc Hiep
Landfill is shown in Figure 9.

9000 -Cal/g

8000

7000

6000 5519

2000 rese m aLr2 3917
4000

3000 -

2000 |

1000 -

0 - : :

Food  Paper D1aper Plastic Textile Wood Rubber Others
waste and
leather

Figure 9. HHV of the SW components in Phuoc Hiep Landfill.

The plastic has the highest heating value compared to the other components, reached
8,406 Cal/g in average. This component occupies significantly in the SW components in
the Phuoc Hiep Landfill in particular and in the MSW in Vietnam in general.

The components such as paper, diaper, textile , wood, rubber-leather have all the average
heating value in range of 4,000 — 5,000 Cal/g.

Others and food that have the LHVs are 3,917 Cal/g and 3,693 Cal/g respectively.

In conclusion, the heating values of the separate components of the SW in the Phuoc
Hiep Landfill are rather high, so these components could be burned to produce the energy
(> 1,500 Cal/g). The heating values of the mixed sample in the Phuoc Hiep landfill
fluctutates 1,370 — 2,297 Cal/g (HHV) and 987 — 2,001 Cal/g (LHV). These values are
suitable for being burned to produce the energy. However, these components could be
treated by the incineration method (> 800 Cal/g).
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3.2 SW properties in Dong Thanh Landfill
3.2.1 SW components in Dong Thanh Landfill

The analytical result of the SW components left in the Dong Thanh Landfill is presented
in Table 4 and shown in Figure 10.

As analytical result of the SW components, the mud that is left in the SW samples
fluctuates 0.0 - 50.2%. The SW samples that are taken in the drilled hole No. 1 have the
mud with the highest concentration (among three drilled locations) in range of 26.7% -
50.2%. The SW samples that are taken at deeper locations have the lower concentration
of mud. The SW samples that are taken in the drilled hole No. 2 have the lower
concentration of mud compared to the SW samples taken in the drilled hole No. 1. Except
two samples at a depth of 17m and 20m, they have a little of mud while the other samples
(at a depth of 3m, 6m, 9m, 12m) have the mud concentration in range of 23.3 - 27.7%.
the SW samples that are taken in the drilled hole No. 3 have the lowest concentration of
mud in range of 9.1% - 14.7%.

Among 18 components of the SW samples taken in the Dong Thanh Landfill, plastic
(mainly nylon) has the highest percentage (20.7% - 62.7%). The SW samples that have
low concentration of mud often contain a lot of nylon. Five SW samples that are taken in
the drilled hole No. 3 have the concentration of nylon in range of 43.4% - 54.3%. The
SW samples that are taken in the drilled hole No. 1 have the lower concentration of nylon
in range of 20.7% -41.8%. The high concentration of nylon left in the SW components in
the Dong Thanh Landfill is one of causes affecting the decomposition rate of organic
matters, LFG recovering possibility as well as leachate removal.

After plastic and mud, the bamboo-straw-leaves that are also observed with a large
amount in the SW samples analyzed occupy 11.4% - 20.7%. Although the components
namely stone-ceramic; shell-bone; textile ; rubber have the lower proportion, they are all
observed in the SW samples analyzed. Especially, some samples could contain sacks
with the percentage of up to 11.6%.

The components that have very low proportion include paper (0-2.1%), wood (0-5.3%),
leather (0-1.1%), color metal (0-2.4%), iron (0-0.5%). Some samples are observed with
hair, occupied 0,6%.

Therefore, beside mud (completely decomposed and not decomposed), there are paper,
wood and some low degradable organic components in the Dong Thanh Landfill that
could be decomposed to produre the gases or be burned to produce the energy.
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Figure 10.SW components in Dong Thanh Landfill (%oww).

3.2.2 Physical, chemical properties in Dong Thanh Landfill

The analytical result of moisture content, ash content, VS, Total organic carbon (TOC) of
the SW sample taken in the Dong Thanh Landfill is briefly presented in Table 5 and
shown in Figure 11, Figure 12 as follows:

Moisture content

The moisture content of the SW samples taken in the Dong Thanh Landfill fluctuates
about 50.0 - 68.0%. In which, almost SW samples have the moisture content in range of
50 - 60% that is lower than the moisture content of the SW buried (normally in range of
75.0 — 85.0%). The moisture content of the SW samples taken in same drilling hole, at
various depth is different about 0.8 - 14%. The SW samples that are taken at deeper
points have normally the higher moisture content. It shows that the leachate is flowed
towards the bottom of the landfill cell. However, the SW samples that are taken in
different points at same depth have significantly different moisture content. For example,
the SW samples taken at a depth of 6m have the moisture content such as about 50.8%
for 16, 56.9% for 116 and 61.0% for I1I16. The moisture content distribution is different
inside the landfill that is resulted from many causes namely the different moisture content
of the SW components buried, level of different compression in various landfill locations,
different landfill time and movement of leachate inside the landfill. In which, the last one
is a main cause for the different distribution of the SW moisture content inside the
landfill.

Ash content and VS

The ash content and VS of the SW samples in the Dong Thanh Landfilln fluctuate about
12.0 — 40.0%ww and 10 — 28%ww respectively.
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Figure 11. Relation between moisture content, ash content and VS of the SW samples in Dong
Thanh Landfill.

TOC

As the analytical result of the chemical properties of the SW samples taken in the Dong
Thanh Landfill, it shows that the TOC significantly fluctuates depending on the locations
and depth of the SW samples taken (3.3 — 23.8%), in which:

- Up to 35% of SW samples have TOC < 10%, mostly of samples from drill hole No.I
and No.II at shallow depth from 3 to 12m.

- 47% of samples have TOC ranging from 10% to 20%, mostly of samples from drill
hole No.III.

- Yet only 18% of samples have TOC > 20%.
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Figure 12.TOC of the SW samples in Dong Thanh Landfill.
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Table 4.SW components in Dong Thanh Landfill

Percentage (%)

Component i\:r‘:l‘;l‘l 13 16 19 112 118 113 116 mo | mi2 | m7 | mo | m2 | m3 | me | mo | M6 | 119
Mud 204 | 36.6| 397 | 432| 502| 267 | 277 241| 249| 233 0 0| 147] 13.0 91| 127| 122] 124
Nylon 470 | 240 | 274 220]| 207| 418| 259| 344| 267 | 472 582| 627 | 51.1| 43.6| 543 | 434 483| 533
Plastic 16| 13 0.7 0.7 12 31 1.6 1.7 1.7 27 25 2.0 1.8 2.6 2.0 18 35 1.9
Textile 48| 149 6.1 1.9 28 2.9 6.5 0.6 3.9 12 1.6 6.4 44 5.5 1.9 23 27 2.0
Rubber 27| 3.1 2.7 13 24 0.6 4.0 1.8 0.6 0.4 23 0.7 1.4 22 22 1.6 13 2.1
Sponge 10| 07 0.1 1.1 0 0 0.8 0.6 2.8 0.5 0 0.6 0.6 0.6 0.8 0 1.5 13
Paper 0.1 0 0.6 2.0 0 0 2.1 14 15 0.4 0 0.1 0 0 0 0 0 0
Simili 03] 1.1 0.5 3.7 0.5 0.7 1.8 0 0 1.9 3.1 1.8 1.6 15 0.6 0.8 1.6 1.7
Leather 11| 03 03 0 0 0 0.5 0 0 0 0.6 0.3 0.6 0.3 0 0.7 0 0
Wood 0] 53 3.3 1.6 0.4 0 0 1.1 0.3 0 0 0 0 0.8 0 0.5 0 1.4
Bam%’:aov’esstmw’ 129 82| 11.7| 193] 185| 135| 173| 207| 13.0| 166| 179| 170| 165| 148| 125| 158| 157| 114
Glass 04| 1.0 0.2 0 0.3 0.5 0 0.3 0.6 0.5 0.8 0.1 0.2 0.2 0.6 13 0.2 04
Color metal 02| 01 0.2 0 0 0.1 0 0 0 0 0.9 0.7 0.7 0.9 1.9 15 1.0 24
Tron 0 0 0 0 0 0.2 0.1 0 0.1 0.5 0 0 0 0 0 0 0 0
Battery 01| 01 0 0.1 0.1 0.1 0.1 0 0.2 0.1 0 0 0.1 0 0 0 0 0.1
Shell-bone 22| 16 0.8 0.8 0.4 0.8 47 0.6 1.6 0.8 1.1 2.0 1.8 0.6 1.4 0.9 15 0.9
Stone and 46| 1.1 5.8 2.4 2.5 6.0 3.7 17| 106 1.6 10.1 5.1 3.2 9.5 95| 153 8.7 5.8
ceramic
Sack 0.6 0 0 0 0 31 2.0 52| 116 2.1 0.9 0.4 1.1 38 3.0 1.4 1.7 2.9
Hair 0] 06 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Mattress 0 0 0 0 0 0 1.0 5.7 0 0 0 0 0 0 0 0 0 0
Total 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0
Source: DONRE, 2007
Table 5.Physical, chemical properties of the SW samples in Dong Thanh landfill
Property Value
DPonvi | I3 16 19 112 118 113 116 M9 | 12 | 117 | 120 | 1122 | I3 | 106 | M9 | IM16 | II19
Moisture
content % | 50.0| 508| 517 573| 560| 539| 569| 585| 552| 59.0| 61.0| 680 500| 61.0] 480| 57.0| 60.0
Ash content
(550°C) Y%ww | 26.1| 298| 281| 237| 31.0| 295| 208| 178 181| 13.0| 250| 220| 370| 120| 400| 21.0| 170
VS %ww | 240 | 194 | 202| 190 22.0| 166| 223| 237| 267| 280| 140]| 100| 13.0| 27.0| 120]| 220]| 23.0
TOC % ((DW) | 995| 346| 934 | 620| 1694| 329 407 | 3.72| 1484 | 2290 | 1892 | 23.84 | 12.75| 2347 | 1470 | 12.64 | 18.55
Source: DONRE, 2007
Center for Environmental Technology and Management T 19

Lot T2-6, D1 Street, SHTP, District 9, HCMC




Report 2: Analysis of physical and chemical properties of the SW buried in Dong Thanh Landfill and Go Cat
Landfill

The SW sampling in the Dong Thanh Landfill is not catered for analyzing the HHV of
the SW. However, the HHV of each SW component could be estimated depending on the
analytical result of the elements namely C, H, O, N, S and the following formula
(Tchobanoglous et al. 1993):

1
HHV = 145 ><C+61EI:><(I—I2—§DE) +40X S+ 10 X N (Btu/Ib) (2)

Where:
C: percentage of C (Carbon) by dry weight (DW)
H,: percentage of H (Hydrogen) by DW
S: percentage of S (Sulfur) by DW
O,: percentage of O (Oxygen) by DW
N: percentage of N (Nitrogen) by DW

The analytical result of C, H, O, N, S of each SW component and the estimated HHV of
the SW components in the Dong Thanh Landfill are presented in Table 6 and shown in
Figure 7 below.

Table 6.Analytical result of C, H, O, N, S of the SW components in the Dong Thanh Landfill

DW Weight of elements

Component | (kg) C H 0 N H Ash

% [ Kg| % |[Kg| % |Kg| % Kg| % |Kg| % | Kg
Paper 0.44 |43.50| 0.19 | 6.00 | 0.03 {44.00| 0.19 | 0.30 |0.00{0.20|0.00| 6.00 |0.03
Textile 3.25 55.00| 1.79 | 6.60 | 0.21 {31.20| 1.01 | 4.60|0.15]|0.15(0.00| 2.50 |0.08
Rubber 1.19 [78.00| 0.93 |10.00| 0.12 0.00 |2.00]0.02 0.00{10.00(0.12
Leather 0.73 60.00| 0.44 | 8.00 | 0.06 |11.60| 0.08 [10.00|0.07 | 0.40|0.00|10.00|0.07
Wood 1.61 49.50| 0.80 | 6.00 | 0.10 |42.70| 0.69 | 0.20 {0.00|0.10]0.00| 1.50 |0.02

Source: DONRE, 2007

Table 7.HHV of the SW components in Dong Thanh Landfill under Tchobanoglous et al. 1993

No.[ Component HHV (Btu/lb) | HHV (Cal/g)
1 | Paper 6,616 3,693
2 | Textile 9,668 5,397
3 | Rubber 17,430 9,730
4 | Leather 12,796 7,143
5 | Wood 7,584 4,233
6 | Mixed sample - -
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Figure 13. HHV of the SW components in Dong Thanh Landfill.

As mentioned in Table 7, the HHV of the separate components in the Dong Thanh
Landfill is rather high. Thus, these components could be burned for the energy recovery.
However, the heating value of mixed sample that is estimated depending on the HHV of
each separate component (paper, textile , rubber — leather and wood) in the Dong Thanh
Landfill is rather low, about 427 Cal/g (HHV).

3.3 SW properties in Go Cat Landfill

The SW that is taken at two points with a depth of Im and 5 — 5.5m in the Dong Thanh
Landfill caters for analyzing its components. The SW samples at different depth have
some different properties namely density, components, moisture content, etc. but have a
general property of SW buried by time. The analytical result of the SW components taken
in the Go Cat Landfill dated October 2012 is presented hereinafter.

3.3.1 SW components in Go Cat Landfill

Similar to the SW samples in the Dong Thanh Landfill, the SW components after being
buried in over 7 years in the Go Cat Landfill are mainly the persistent biodegradable
components and inorganic components together with mud, soil and stone mixed in the
SW. In addition, there are the components that could be separated consist of plastic,
textile , wood, shell-bone, glass, metal, paper, leather and some hazardous components
(battery, syringe), persistent biodegradable components (coconut fiber, mango seeds,
etc.) and some components (e.g. hair, soil, stone; scrap textile , plastic, etc.) that could
not be visually separated are called as “others”.
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SW components by wet weight (%ww)

The SW components by WW that are taken in the Go Cat Landfill are presented in
Figure 14 below.

SW sample in landfill cell 3 SW sample in landfill cell 4 Note

54.0%
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= Textile

= Wood

B Shell-Bone
B Glass

B Metal

Paper
W Rubber

Hazardous waste

= Non-biodegradable
Others

\%
3.3% 0.7%

10% \_2.7%

a. Sample 1- at a depth of 1m c. Sample 3- at a depth of 1m

51.1%

B Plastic

= Textile
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: \0‘5%
6% 0.7%
18% 045 5 30, °

= Non-biodegradable
Others

b. Sample 2 — at a depth of 5.5m d. Sample 4 — at a depth of 5m

Figure 14. SW components in Go Cat Landfill by wet weight (%oww).

The plastic mainy nylon is a main component of the SW in the Go Cat Landfill, occupied
about 24.6%ww — 51.9%ww according to the buried depth and location. This component
has the high percentage in the SW due to its usefulness in daily life. Moreover, the
component could be decomposed for a long time (40 — 100 years), thus it could not be
decomposed in the period of 7 — 10 years, it has stayed mostly the same and not been
decomposed. For that reason why it has the high percenatged in the SW.

In SW layers at a depth of about 1m, the textile has also the high percentage (10.2%ww
and 13.4%ww while this component is not much at a depth of about 5 — 5m (3.1%ww
and 1.8%ww).
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As analytical result, the percentage of wood is not similar between the SW samples.
Specifically, the wood is about 0,3 — 0,7%ww in the SW samples taken in the landfill cell
3 while the wood is up to 2,0 — 7,1%ww in the SW samples taken in the landfill cell 4.

The percentage of the other components is lower namely about 0.1 — 0.7%ww for shell-
bone, 0.4 — 1.9%ww for glass. The metal has is rather low percentage and is only
observed in the sample taken in the landfill cell 4 (about 0.7%ww).

The paper is a degradable component and easily rotted in flooded leachate condition in
the landfill cells, the rest paper is mainly carton or plastic coated paper. There are only
two among four samples that are observed with this component. Specifically, the paper is
observed in the sample at a depth of 5.5m in the landfill cell 3 (2.3% ww) and in the
sample at a depth of 5m in the landfill cell 4 (0.6% ww).

Similarly, the rubber has low percentage and is not similar between the samples. It is
observed in the sample taken in the landfill cell 3, occupied about 1.6%ww (Sample 1, at
a depth of 1m) and about 0.4%ww (Sample 2, at a depth of 5.5m).

The hazardous components such as battery, syringe are only observed in the Sample 3 at
a depth of 1m in the landfill cell 4, occupied about 0.04%ww.

The persistent biodegradable components (e.g. coconut fiber, mango seeds, etc.) are
rather uniformly distributed in the samples in the Go Cat Landfill, occupied about 1.0 —
3.7%ww.

Because the SW was buried for a long time with many components decomposed into
scraps that could not be visually separated, “others” have the highest percentage, about
35.8 — 54.0%ww.

SW components by dry weight (%DW)

The SW components by DW that are taken in the Go Cat Landfill is presented in Figure
15 below.
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Figure 15.SW components in Go Cat Landfill by DW (%dw).

As above-shown in Figure 15, the percentage of the SW components by DW is similar to
one by WW. In which, the plastic (mainly nylon) are about 27.2 — 47.7%dw; the textile
has a higher percentage in the samples at a depth of 1m in the landfill cell 3 and landfill
cell 4 that is about 14.6%dw and 9.4%dw respectively and only 1.8%dw and 3.2%dw at a
depth of 5 —5.5m.

The other components such as wood, shell-bone, glass, metal, paper, rubber, hazardous
components and persistent biodegradable components have rather low percentage, less
5%dw, occupied about 0.2 — 3.1%dw.

Similar to estimation by WW, others that are estimated by DW have rather high
percentage, occupied about 37.2 — 52.0%dw.
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3.3.2 Physical, chemical properties in Go Cat Landfill
Density

Because the SW were buried in the landfill cells and affected by leachate, so the SW
density could be varied on the increase of the depth of the SW buried. As analytical result,
it shows that the SW density in lower layers (5 — 5.5m) is higher than one in upper layers
(1m) as presented in Table 8.

Table 8. SW density in Go Cat Landfill

No. | Sample Density (kg/l)
1 | Sample 1- landfill cell 3 — Im 0.65
2 | Sample 2 — landfill cell 3 — 5.5m 0.70
3 | Sample 3 — landfill cell 4 — Im 0.61
4 | Sample 4 — landfill 4 — 5m 0.72

As mentioned in Table 8, the SW density at a depth of 1m that ranges 0.61 — 0.65 kg/1 is
lower than one at a depth of 5.0 — 5.5m, occupied about 0.70 - 0.72 kg/1.

Moisture content

The SW components in landfill cells has high moisture content due to the affect of
leachate inside the landfill cells as follows:

The paper has the highest moisture content compared to the other components analyzed.
It is resulted from the water absorption and retention, especially in flooded leachate
condition like the landfill cells at a depth of 5 — 5.5m. The moisture content of the paper
in the Sample 2 and Sample 4 is 79.8% and 74.3% respectively.

The components such as plastic, textile , wood and others have the moisture content of
about 50%, specifically plastic (52.3 — 58.6%); textile (52.0 — 55.6%); wood (51.8 —
63.7%); others (45.6 — 52.8%).

The persistent biodegradable components namely coconut fiber, mango seeds have the
moisture content in range of 60.4 — 72.0%. Especially, the Sample 4 is mainly mango
seeds (low moisture content), so the moisture content of this sample that is about 36.4%
is lower than one of the samples containing a lot of coconut fibers.

The rubber has the moisture content in range of 15.9 — 39.7%. The samples at a depth
5.5m has higher moisture content.
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The shell-bone has stable and rather low moisture content, approximately 20% (in range
of 21.1 — 24.9%). The moisture content of the glass fluctuates 8.2 — 22.8%. The moisture
content of the metal is about 22.4% (Sample 3). The Sample 3 contains the hazardous
components namely battery and syringe, so it has the lowest moisture content, occupied
only 4.2%.

The moisture content of the SW components in the landfill cells is shown in Figure 16.

SW sample in landfill cell 3 SW sample in landfill cell 4

% 100 %0

100

02.6°°52.0 52,6

Sample 2 — at a depth of 5.5m Sample 4 — at a depth of Sm

Figure 16. Moisture content of the SW components in Go Cat Landfill.

Center for Environmental Technology and Management 26
Lot T2-6, D1 Street, SHTP, District 9, HCMC




Report 2: Analysis of physical and chemical properties of the SW buried in Dong Thanh Landfill and Go Cat

Landfill

V/S/ash content

The analytical result of VS/ash content by DW is shown in Figure 17.
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Figure 17.VS/ash content by DW of the SW samples in Go Cat Landfill.

The components that could be highly combustible at 550°C include plastic (VS of about
91.2 -93.7%dw); textile (VS of about 67.7 — 86.3%dw); wood (VS of about 61.0 —
87.2%dw), rubber (VS of about 66.0 — 75.6%dw); paper (VS of about 78.1 and 77.3%);
persistent biodegradable components (VS of about 50.9 — 78.3%dw).

Otherwise, “others” and shell-bone are two components that could not be highly

combustible at 550°C and the incombustible inert matters are left rather much. The ash

content of two components is 57.7 — 73.3%dw and 74.6 — 91.7%dw respectively.

The components such as metal, glass and hazardous components are incombustible

inorganic components, so the VS of these components is zero.
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Relation between moisture content, ash content and VS

The relation between the moisture content, ash content and VS of each SW component in

the Go Cat Landfill is shown in Figure 18.
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Figure 18. Relation between the moisture content, ash content and VS of each SW component in
Go Cat Landfill.

According to the relation between the moisture content, ash content and VS of the SW
components in the Go Cat Landfill, it shows that the moisture content is a high propotion
in almost SW components, especially combustible components including:

- The plastic that has the moisture content in range of 50 — 60% is highly
combustible component (VS: 35 — 45%ww) with rather low ash content of only
3%:;

- Similarly, the textile and wood that has the moisture content in range of 50 — 60%
is highly combustible component (VS: 35 — 45%ww) with ash content of
approximately 10%.
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- The persistent biodegradable components namely coconut fiber and mango seeds
have also high moisture content (mainly coconut fiber) in range of 60 — 72%;
average combustible possibility with similar VS and ash content.

In addition, some other components that have low moisture content and low combustible
possibility include as follows:

- The shell-bone has low moisture content of about 20%, VS in range of 6.4 —
19.7%ww, ash content of about 58.0 — 70.8%ww.

- The glass, metal and hazardous components have low moisture content of
approximately 10%, no VS and, high ash content of up to 90%.

Moisture content, ash content and VS of mixed sample

The moisture content, ash content and VS of mixed sample are presented in Table 9
below.

Table 9. Moisture content, ash content and VS of mixed sample in Go Cat Landfill

NG samole Moisture content Ash content VS
| i (Yoww) (Yoww) (Yoww)
le 1- Landfill 29.
i Sample andfi 477 Ny 9.7
cell3—1m
Sample 2 — Landfill 24.8
2 cell 3 5.5m 533 21.9
3 Sample 3 — Landfill 50 152 32.8
cell4 — Im
le 4 — Landfill 217.
4 Sample andfi 55.0 174 7.6
cell 4 —5m

As mentioned in Table 9, the moisture content of the SW samples buried in the landfill
cells in the Go Cat Landfill that is about 50% (in range of 47.7 — 55.3%) is similar to one
in the Dong Thanh Landfill but lower than one unburied in the Phuoc Hiep Landfill (in
range of 55.4 — 71% (ETM, 2014)).

The ash content and VS are similar and insignificantly different from the ash content and
VS of the SW unburied. In which, the combustible components at 550°C (VS in range of
24.8 — 32.8%) have always VS that is higher than VS of the incombustible components
(ash content in range of 15.2 — 22.6%). The difference between two parameters in the Go
Cat Landfill is about 1.0 — 2.0 times that is lower than one in the Phuoc Hiep Landfill
(2.5 — 4.5 times). The VS of the SW buried is reduced in comparison with new SW that
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could be clarified depending on the degradable possibility of the combustible components
(e.g. organic wastes, paper, newspaper, leaves, etc.) buried under the ground in many

years.

HHV

The HHV of each component of the SW samples in the Go Cat Landfill is shown in

Figure 19 below.
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Figure 19. HHV of the SW components in Go Cat Landfill.

As shown in Figure 19, the persistent biodegradable components and others have the
HHYV in range of 2,000 — 10,000 Cal/g. These are the highly combustible components
(high VS, low ash content) as follows:

- The plastic has HHV. The analytical result shows that the HHV of the plastic in
the SW components in the Go Cat Landfill is similar to the HHVs that were
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recorded from the national and international researches performed. The HHV of
the plastic fluctuates 8,080 — 9,743 Cal/g.

- Next is the HHV of the rubber that are 5,860 Cal/g (Sample 1) and 5,250 Cal/g
(Sample 2).

- The HHV of the paper fluctuates 3,487 — 5,427 Cal/g.

- The HHV of the wood that is similar to the one of the paper fluctuates 2,712 —
3,817 cal/g.

- The HHVs of the persistent biodegradable components and others that are lower
than the HHVs of the rest components fluctuate 912 — 2,320 Cal/g.

HHYV of mixed sample

The HHV of mixed sample in the Go Cat Landfill is rather high, in range of 1,980 —
2,709 Cal/g (HHV) and 1,724 — 2,429 Cal/g (LHV). The analytical result of the heating
values of the SW samples in the Go Cat Landfill is shown in Figure 20.
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Figure 20. HHV and LHV of the SW samples in Go Cat Landfill.
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4 CONCLUSION

The SW after being buried for a long time will be decomposed and rotten as well as
affected by leachate in the landfill cells, so this SW will be significantly changed
compared to the SW unburied. It could be applied to explain the difference between the
SW in the Phuoc Hiep Landfill with the SW in the Dong Thanh Landfill and Go Cat
Landfill. The SW components and properties in these landfills are summarized as
follows:

SW in Phuoc Hiep Landfill:

- Composition: The food occupies up to 66.2%ww and 49.1%dw that are many times
higher than the other components. Next, the plastic has also high proportion with
17.0%ww and 27.2%dw. The other components namely textile , diaper, paper,
inorganic components, shell-bone, rubber-leather, wood, metal and others have low
proportion, in range of 0.2 — 5.8%ww and 0.4 — 7.7%dw.

- Moisture content: The moisture content of the food, paper, diaper and textile is
rather high, in range of 45.9 — 76.4%. In which, the diaper has the highest moisture
content (76.4%), followed by food (71.6%), textile (47.6%) and paper (45.9%). The
components that have average moisture content includes plastic (36.2%), wood
(28.4%), rubber-leather (21.4%), and others (29.6%). The other components that
have rather low moisture content, approximately 10% include shell-bone, metal and
others.

- Relation between moisture content, ash content and VS: The relation between the
moisture content, ash content and VS of the SW samples in the Phuoc Hiep Landfill
shows that the moisture content, VS and ash content of the SW samples are 55.4 —
70.9%, 23.7 — 32.2% and 5.4 — 12.4% respectively.

- HHV: The plastic has the highest heating value, approximately 8,400 Cal/g in
average while the food has the lowest heating value, approximately 3,700 Cal/g. The
other components have the average heating value in range of 4,100 — 5,500 Cal/g.
The mixed sample has about 1,300 — 2,300 Cal/g (HHV) and 980 — 1,800 Cal/g
(LHV).

SW in Dong Thanh Landfill and Go Cat Landfill:

- Composition: The SW components in these landfill are mainly mud created by the
decomposition of organic matters and inorganic or persistent biodegradable
components such as nylon, paper (carton, plastic coated paper), wood, metal, rubber,
textile , coconut fiber, mango seeds, shell-bone. In which, the plastic mainly nylon
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occupies about 20 — 65% and others (mud, soil, stone, hair, scrap paper, scrapnylon,
etc.) occupies about 50% of total amount of SW.

- Moisture content: The moisture content of the buried SW components that is rather
high is mainly affected by leachate inside the landfill cells. The components that have
high moisture content include paper with the highest moisture content (70 — 80%);
coconut fiber, mango seeds (60 — 75%); plastic, textile , wood (45 — 60%); mud, soil,
stone (approximately 50%), rubber (15 — 40%). The other components that have low
water absorption leading to low moisture content, in range of 5 — 20% include metal,
glass, inorganic components, shell-bone, etc.

- Relation between moisture content, ash content and VS: The moisture content of
SW buried in landfill cells (50 — 60%) is lower than one of SW unburied (before
being buried) (about 60 - 80%). The VS of the SW buried is also lower than one of
the SW unburied. As a result, the ash content and the incombustible components
have higher proportion.

- HHV: In buried SW components, some combustible components that could be
burned to produce the HHV include plastic, wood, paper, rubber, textile (HHV in
range of 3,600 — 9,800 Cal/g); the other components that are persistent biodegradable
components (e.g. coconut fiber, mango seeds) or others (mud, soil, stone; scrap
textile , scrap nylon, hair, etc.) and shell-bone have lower heating values in range of
900 — 3,300 Cal/g.
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1. OVERVIEW OF SW COMPONENTS WITH HIGHER HEATING VALUE
(HHV)

The heating value includes higher heating value (HHV) and lower heating value (LHV),
in which the HHV or gross heating value (GHV) is the heating value of SW mixture and
the LHV is net heating value. As M.F.Seelig et al., the HHV and LHV of MSW is about
9.98 MJ/kg (= 2,395 Cal/g) and 4.77 MJ/kg (= 1,145 Cal/g) respectively. For MSW in
Vietnam, the heating value is about 10 MJ/kg (= 2,400 Cal/g). In which, the components
that have the HHV of over 20 MJ/Kg (= > 4,800 Cal/g) include paper and plastic
(Amrehn, 2014).

The MSW consists of many components including many combustible components that
could significantly create the energy (the heating value) for the power generation. As
Tchobanoglous, 1993, the heating value of the MSW components is presented in Table 1
below.

Table 1 Heating value of MSW components

Heating value (KJ/kg) Heating value (Cal/g)
No. Component Range Specific Range Specific

value value
1 | Food 3,489 - 6,978 4,652 837—-1,675 1,116
2 | Paper 11,630 — 18,608 16,747 2,791 — 4,466 4,019
3 | Carton 13,956 — 17,445 16,282 3,349 — 4,187 3,908
4 | Plastic 27,912 -37,216 32,564 6,699 — 8,932 7,815
5 | Textile 15,119 — 18,608 17,445 3,629 — 4,466 4,187
6 | Rubber 20,934 -27,912 23,260 5,024 - 6,699 5,582
7 | Leather 15,119 -19,771 17,445 3,629 — 4,745 4,187
8 | Garden waste 2,326 — 18,608 6,513 558 — 4,466 1,563
9 | Wood 17,445 -19,771 18,608 4,187 — 4,745 4,466
10 | Glass 116 — 223 140 28 - 54 34
11 | Tin can 233 -1163 689 56 -279 165
12 | Other metals 233 -1163 689 56 -279 165
13 | Dust, ash, etc. 2,326 - 11,630 6978 558 -2,791 1,675
14 | MSW (mixture) 9,304 — 13,956 11,630 2,233 - 3,349 2,791

Source: Tchobanoglous et al., 1993.

As mentioned in Table 1, the plastic has the highest heating value with a specific value of
7,815 Cal/g. The components that have the HHV include paper (4,019 Cal/g), carton
(3,908 Cal/g), textile (4,187 Cal/g), rubber (5,582 Cal/g), leather (4,187 Cal/g) and wood
(4,466 Cal/g). The other components namely food, metal, glass, garden waste, dust, ash,
etc. have the LHV of below 1,500 Cal/g. The heating values of the components namely
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glass, tin can or metal as mentioned in Table 1 are not their own heating values, but are
the heating values of their external coats, labels and materials attached. Therefore, these
components could be considered as incombustible components that could not form the
heat if they burned.

The SW components in Vietnam in general and in HCMC in particular could be
separated into some main types namely food (meat, fish, vegetables, rice, bread, fruits,
etc.), paper; diaper, plastic, textile, wood, rubber and leather, metal, inorganic
components (ash, brick, glass, etc.), shell, bone and other components (that have too
small sizes or could not visually separated namely soil, stone, hair, cigarette butt, etc.). In
which, as Kosuke Kawai (2012), the components that could be burned (combustible
components) include paper, plastic, fresh and raw food, grass, rubber and leather, fiber,
tree, diaper and other components. These are the components that have the HHV in range
of 40 — 90%, ash occupies 1 — 13%, especially other components have volatile solid (VS)
and ash content that are similar with the percentage of approximately 30%. The heating
values of these components are rather high, so they could be burned for the power
generation.

As the analytical result of the heating value of the MSW taken in the Phuoc Hiep Landfill,
HCMc, it showed that the HHV and LHV of MSW fluctuated about 1,600 — 2,300 Cal/g
and 980 — 2,000 Cal/g respectively. In which, the plastic is the most combustible
component with the heating value of about 7,000 — 9,000 Cal/g; paper, diaper, textile,
wood, rubber and leather have the heating value in range of 3,000 — 6,000 Cal/g.
Otherwise, the food is the component that has the LHV in range of 3,000 — 4,000 Cal/g
(see Table 2).

Table 2 Heating value of MSW in the Phuoc Hiep Landfill, HCMC

Heating value (Cal/g)
No. Component Average Minimum Maximum
1 | Food 3,693 3,187 4,246
2 | Paper 4,282 3,578 4,893
3 | Diaper 5,467 4,582 6,280
4 | Plastic 8,406 7,372 9,204
5 | Textile 4,811 4,500 5,067
6 | Wood 4,172 3,945 4,428
7 | Rubber, leather 5,519 4,455 6,736
8 | Others 3,917 3,917 3,917

Source: Joint Venture of KOBELCO and HITACHI ZOSEN, 2012, 2013 and 2014.

In comparison with the landfill technology, the application of incineration technology for
the SW treatment brings more advantages, significantly reduces the volume of SW buried
and could recover the energy by the heat exchange of high-temperature gases formed for
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the power generation. The trend of SW incineration for the energy recovery to operate the
generator is being currently applied in many countries all over the world to tend to limit
and thoroughly remove the SW treatment by the landfill method. As the research of Ph.D
Kosuke Kawai, 2012 on the MSW management in the Southeast Asian countries,
especially in Vietnam, it showed that the optimum heat value for the MSW treatment by
incineration method is HHV > 800 Cal/g, and the suitable heat value threshold for the
MSW treatment by incineration method together with the energy recovery for the power
generation is HHV > 1,500 Cal/g. Therefore, as above-mentioned analytical result of the
heating value of the SW in the Phuoc Hiep Landfill, the SW in HCMC could be
absolutely treated by the incineration method together with the energy recovery for the
power generation.

2. PROGRAM ON SW SEPARATION AT SOURCE

In 2013, Center for Environmental Technology and Management (ETM) combined with
the HCMC’s DONRE to carry out the program on SW separation at source at two areas
namely Ward 14, Binh Thanh District (July, 2013) and Ben Nghe Ward, District 1
(December, 2013), HCMC under the Project on “Solid Waste Separation at Source Pilot
Programme — Composition Analysis of Household Waste in the Model Areas of Source
Separation in Ho Chi Minh City”. The program aimed mainly at the determination of the
quantity and quality of household SW before implementing the model of SW research
and separation at source.

2.1 Implementing organization

ETM will combine with the HCMC’s DONRE to carry out the program. In which,
DONRE is responsible for collecting and separating the household SW, then ETM is
responsible for sampling and analyzing the physical and chemical components of SW.
The responsibilities are specifically presented as follows:

DONRE

- Provide nylon bags for all households to store SW within the researched areas;

- Collect SW from households and transport SW to the concentration station for
separation;

- Separate SW components and weigh each component sorted.

ETM

- Take SW sample and analyze the physical components;
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- Analyze the components such as humidity, ash content, VS and gross heating value
(GHV).
2.2 Implementing content

2.2.1 Analytical plan

The SW that is collected from the households is separated into 14 components. The
analyzed parameters of each component are presented in Table 3.

Table 3 Plan of analyzing 14 components of SW

Moist
No. Component oisture VS GHYV
content
1 | Food o) o o

Shell — bone (also including durian
2 | skin, coconut shell, corn cores, egg o o o
shells, mango seed, etc.)

3 | Paper o o o
4 | Plastic o o o
5 | Diaper o o o
6 | Textiles o o o
. Garden waste (green leaves, flower, o o o

etc.)

Wood o o) o
9 | Rubber and leather o o o
10 | Glass o X X
11 | Metal o X X
12 | Ceramics o X X
13 | Coal ash o X X

14 Others (soil, sand, hair, cigarette o o o

butts, sawdust, etc.)

Note: o — Analyzed; x — Not analyzed.
Source: Joint Venture of KOBELCO and HITACHI ZOSEN, 2012, 2013 and 2014.

2.2.2 Analytical method

The household SW is separated into 18 components that are stored in 80-liter buckets.
After that, ETM will take the sorted SW sample for analyzing its components. Each
component is taken and analyzed by the following steps:
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Sampling method

- All SW component after separation will be manually mixed by shovels to become a
homogeneous mixture;

- SW samples will be cut into smaller pieces in a size of less 15cm by knives or
scissors to be thoroughly mixed;

- The quantity of sample that is analyzed is taken depending on the method of 4 parts
(SW sample is divided into 4 parts in which two parts are only taken for analysis and
two other parts removed) and the method is carried out two times. For food and
plastic, the quantity of analyzed sample that is taken two times is 5 - 10kg and 2 -
Skg in order. For other components, if the quantity of sample is less 2kg, it will be all
taken, if it is more 2kg, the quantity of sample is taken in range of 2 — 5kg.

Analytical method
«+ Moisture content

- Moisture content of each component will be separately analyzed under APHA
2540 G (2012);

- Each SW component will be cut into smaller pieces in a size of less 2 - 3 cm’, then
stored in a metal plate (a height of SW shout be smaller than 10 cm if any);

- After that, the SW in metal plate will be dried in the drying oven. The temperature
is adjusted at 105°C, the SW will be continuously dried in 4 - 5 days until the
weight of SW in the plate is not changed any more.

- Moisture content of the SW is estimated by the difference of the SW sample
before and after drying (evaporation released after drying).

% VS, ash content and GHV

L)

- VS, ash content and GHV are analyzed by SW after being dried for its moisture
content determination.

- There are 8 — 10 components (food, bone and shell-bone, paper, diaper, plastic,
Textile, garden waste, wood, leather and rubber, others) compared to the plan as
mentioned Table 3 that are analyzed . The SW will be cut into smaller pieces in a
size of less 1cm before analyzing its ash content and VS. The SW will be burned
at a temperature of 550°C under APHA 2540 G (2012).

- These components after being cut into smaller pieces in a size of less 1cm will be
reduce their sizes of less 2mm to analyze the GHV under TCVN 200-2007 (ISO
1928:1995).

- The analytical methods of the parameters are presented in Table 4.
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Table 4 Analytical methods

No. | Parameter Analytical method Analytical Instrument

WTB Binder, Germany, Mettler Toledo

1 Moisture content APHA 2540 G MS204 balance, Switzerland

Nabertherm oven, Mettler Toledo MS204

2 VS and ash content | APHA 2540 G )
balance, Switzerland

Gross calorific value | TCVN 200 -2011 IKA calorimeter
(GHV) (ISO 1928:2009) C 4000

3 ANALYTICAL RESULTS OF GHV OF SW COMPONENTS UNDER THE
IMPLEMENTED PROGRAMS ON SW SEPARATION AT SOURCE

3.1 Analysis of GHV of SW components

Among 14 components are separated from household SW in this program, there are 8 —
10 components that are determined their GHV, including food, paper, diaper, plastic,
textile, garden waste, wood, rubber and leather, shell-bone and others.

The program on analyzing the taken samples is performed in alternating 4 days of 8 days
of taking the sorted samples. The average heating value of household in District 1 is
shown in Figure 1.

10,000
9,000
8,000
7,000 6,277
6,000

5,352
5,000 4234 T m—
4,000 3,585
3,000
2,000
1,000 12
O T . T T

Food Shell - Paper Plastic Diaper Textile Flower Wood Rubber Others
waste Bone and and
garden leather

Cal/g 8,769

Figure 1 Average heating value of each component of household MSW samples in District 1.

As shown in Figure 1, it shows that the average heating value of the plastic is the highest,
reached 8,769 Cal/g.
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The components that have the average heating value in range of 4,000 — 6,500 Cal/g

include rubber and leather (6,277 Cal/g), diaper (5,675 Cal/g), textile (5,352 Cal/g), food
(4,234 Cal/g), wood (4,205 Cal/g) and garden waste (4,132 Cal/g).

The average heating value of the paper that ranges 3,000 — 4,000 cal/g is 3,585 Cal/g.

The analytical result showed that the GHV of two components is about 912 Cal/g (bone
& shell-bone) and 723 Cal/g (others) that are 4 — 8 times lower than the GHV of the other
components.

The analytical result of the average heating values of the components in household in
District 1 is presented in Table S below.

Table 5 Average heating value of each component of household SW samples

No. Composition Average Minimum Maximum
(Cal/g) (Cal/g) (Cal/g)
1 | Food waste 4,234 3,654 4,680
2 | Shell — Bone 912 579 1,280
3 | Paper 3,585 3,428 3,767
4 | Plastic 8,769 8,273 9,473
5 | Diaper 5,675 5,111 5,860
6 | Textile 5,352 4,262 5,139
7 | Flower and garden 4,132 3,501 4,444
8 | Wood 4,205 3,953 4,313
9 | Rubber and leather 6,277 5,401 6,752
10 | Others 723 318 1,601
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3.2 Physical and chemical properties of HHV components
3.2.1 Physical property

The percentage (by wet weight (WW) and dry weight (DW)) of the components of
household SW samples is shown in Figure 2, Figure 3 and Figure 4 below.

Percentage of SW components by WW

Note

B Food waste

B Other food

B Paper

= Plastic

= Diaper

B Textile

B Garden waste

B Wood

= Rubber & leather

B Glass

B Metal
Ceramics
Coal
Other

4

Figure 2 Percentage of household SW components in District 1 by WW.

Binh Thanh District Note

119 3-7%

0.5% B Food wate

8.2%
1.5%

A
L4

Figure 3 Percentage of household SW components in Binh Thanh District by WW.
(Source: Hayama Kazuyuki, 2014)
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B Paper
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B Textiles

B Metal

Stone
H Diapers

Other

As shown in Figure 2 and Figure 3, the food has the highest percentage, occupied 67.6%
by WW for SW samples in District 1 and 57.0% by WW for SW samples in Binh Thanh
District (including food waste and other food), lower than one in the Phuoc Hiep Landfill
(61.3% by WW) (ETM, 2014). The food percentage of SW samples in District 1 is higher
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The plastic is mainly nylon bags, occupied about 10% by WW (10.2% by WW and
10.6% by WW for SW samples in District 1 and Binh Thanh District respectively). This
1s a persistent bio-degradable component with a high percentage in MSW due to a habit
of using nylon bags in Vietnam now.

The garden waste (in District 1) or leaves (in Binh Thanh District) and others are two
components that have rather high percentage of 10.8% by WW and 5.0% by WW
respectively compared to the other components of household SW samples in Binh Thanh
District. However, the values are a half lower than the percentage of these two
components of household SW samples in District 1 that is 4.2% by WW and 2.9% by
WW respectively.

The paper, diaper, fabric, rubber and leather are the components that have similar
percentage between the SW samples in District 1 and Binh Thanh District. In which,
there are about 6.5% by WW for paper, 3.5% by WW for diaper, 1.5% by WW for
textiles, 0.4% by WW for rubber and leather.

The wood has rather low percentage that is different between the SW samples in District
1 and in Binh Thanh District. Specifically, the percentage of wood in the SW samples in
District 1 is about 0.9% by WW while one in Binh Thanh District is only 0.3% by WW.
Thus, the percentage of wood of the SW samples in these two districts that is not similar
but insignificantly different is still a specific percentage by WW in MSW. Moreover, the
wood is also a component that is daily generated with a little amount daily activities from
the households in the urban areas like HCMC, so it occupies a little amount of the SW
components compared to other components.

In summary, the percentage of the SW components by WW in District 1 and Binh Thanh
District is similar, except some components with different percentage but insignificant.
The analytical results still obviously show the percentage of the MSW components by
WW.

Percentage of SW components by DW

The percentage of the components by DW of household SW samples in District 1 is
shown in Figure 3).
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District 1 Note
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Figure 4 Percentage of SW components in District 1 by DW.

The percentage of food by DW is still the highest, occupied 21.6% by DW respectively.

The percentage of plastic by DW that is similar to the percentage of food is about 18.9%
by DW respectively. Additionally, there are about 11.1% by DW for paper; about 2.5%
by DW for garden waste; about 2.6% by DW for diaper.

The percentage of other components namely textile, rubber and leather that is rather low
ranges 0.6 —2.2% by DW.

3.2.2 Moisture content, ash content, VS

The analytical results of moisture content, ash content and VS of the household SW
components in District 1 that are performed under the SW separation programs are
presented in Table 6 below.

Table 6 Analytical result of moisture content, ash content and VS of household SW components
in District 1

No. Component Moisture content VS Ash content

(%) (%) (%)
1 | Food 83.0 13.7 34
2 | Other food 32.9 14.2 53.0
3 | Paper 29.3 59.6 11.1
4 | Plastic 25.9 69.1 5.0
5 | Diaper 69.3 26.5 4.2
6 | Textile 51.1 447 4.2
7 | Garden waste 75.8 20.4 3.8
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No. Component Moisture content VS Ash content
(%) (%) (%)
8 | Wood 22.4 71.6 6.0
9 | Rubber & leather 7.2 71.9 20.9
10 | Glass 4.4 - 95.7
11 | Metal 4.0 - 96.0
12 | Ceramics 2.5 - 97.5
13 | Coal 27.8 - 72.2
14 | Other 41.9 11.4 46.7

For moisture content, among the components of household SW samples sorted, there
are rather many components that have high moisture content. Specifically, there are 5 — 7
components out of 14 components with a moisture content of 40 — 83%, 3 - 5
components out of 14 components with a moisture content of 20 — 30%, other
components with very low moisture content of less 5%. The moisture content of the
components of household SW samples sorted is presented as follows:

- Food, diaper and garden waste are the components that have the highest moisture
content of over 60%. In which, the food includes the wastes from the food processing
activities (e.g. vegetables, fruits, meat, fish, rice, etc.) or residual food (bread, rice,
noodle, vermicelli, etc.) that are a component with the highest moisture content of
about 83.0%.

- Specifically, the moisture content is 63.2% respectively for diaper; 75.8%
respectively for garden waste.

- The moisture content of textile of the household SW samples that fluctuates about 40
—50%.

- The moisture content of paper of the household SW samples is only 29.3%.
- The moisture content of plastic and wood is low in range of 20 — 30%.
- The moisture content of rubber and leather is very low, less 10%.

For VS and ash content, the VS and ash content of the components show the
combustible possibility of the SW at 550°C, especially for the HHV components as
follows:

- The components that have high combustible possibility include plastic, wood, rubber
and leather. These are the HHV components. The VS and ash content of plastic is
69.1%; about 4 — 5% respectively. Similarly, the VS and ash content of is 71.6%;
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8.8% respectively. The rubber and leather have high combustible possibility with the
VS of 71.9. Otherwise, the ash content of this component that is rather higher than
one of two other components is 20.9% respectively (the moisture content of this
component is very low about 7.2% respectively).

- The paper and textile have rather high combustible possibility while the ash content
of these components is rather low, approximately 10%. The VS of paper and textile

are 59.6% and 44.7% respectively.

- The VS of diaper and garden waste fluctuates about 20 - 30% and the ash content of
these components is about 4%.

- The VS and ash content of food is about 13 — 17% and 3 — 5% respectively.

The relation between the moisture content, ash content and VS of the components of the
household SW samples in District 1 is shown in Figure 6.

Other ;
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Figure 5 Relation between moisture content, ash content and VS of the components of the
household SW samples in District 1.
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Report 3: Determination of the heating value of SW from the SW separation program at source in District 1 and
Binh Thanh District

4 CONCLUSION

The programs on SW separation at source in 2013 were performed to separate and
analyze the components of the SW taken from households together with the physical and
chemical properties of the SW (e.g. moisture content, ash content, VS, GHV). In which,
the components that are identified with high combustible possibility include plastic,
paper, wood, rubber & leather, diaper, textile, garden and food. The SW components and
their physical properties are presented as follows:

Composition: the food that has the highest percentage among the components of the
household SW samples ranges about 45 — 50%. The plastic that has the second
percentage is about 10%. The percentage of other components is about 6.5% for paper,
3.5% for diaper, 1.5% for textile, 0.4% for wood and rubber & leather.

Moisture content: the food and diaper have both the highest moisture content, above
60%:; the textile has the second moisture content in range of 40 — 50%; the paper has the
moisture content in range of 30 — 50%; the plastic and wood has the moisture content in
range of 20 — 30%; the rest component namely rubber — leather has the lowest moisture
content, less 10%.

Relation between ash content and VS: most of the SW components has high
combustible possibility and low ash content. The components including plastic, wood,
rubber — leather have the highest combustible possibility with VS of about 65 — 75% and
ash content of 4 — 30%. Similarly, the paper and textile have both low ash content, less
10% while they have high VS in range of 40 - 60%. The diaper could be highly
combustible at 550°C with ash content of about 4% and VS of about 20 — 30%. The food
has high moisture content (over 60%). The rest components that are mostly combustible
organic matters occupies about 13 — 17% with ash content of about 3 — 5%.

As above-mentioned analytical result of the average heating value, the components that
could be burned to recover the energy for the power generation (HHV > 1,500 Cal/g, as
Kosuke Kawai, 2012) include plastic, rubber and leather, diaper, textile, garden waste,
wood, paper and food. These components have the HHV in range of 3,000 — 9,000 Cal/g.

Center for Environmental Technology and Management 13
Lot T2-6, D1 Street, SHTP, District 9, HCMC
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1. INTRODUCTION
1.1. Objective of the Survey

At the present, the Representative Office of Tsuneishi Kamtecs Corporation in
Vietnam (hereinafter referred to as TKC) is carrying out the pre-feasibility study on
the waste-to-energy project with capacity of 300 tons per a day in Ho Chi Minh City
and neighboring provinces (including Dong Nai, Binh Duong, Ba Ria - Vung Tau and
Long An).

One of the important issues to be investigated is the water survey and analysis in the
proposed project’s area (hereinafter referred to as the Work).

Tsuneishi has asked the Environmental Technology Centre (ENTEC) to cooperate
with Tsuneishi implementing the "Work™ above.

Purpose of the Study is to carry out Water Survey and Analysis for the Proposed Solid
Waste Incineration Project with Capacity of 300 tons/day.

1.2. Scope of Work

ENTEC shall carry out the Work under the supervision of the TKC . The Work
consists of the followings;

— Preparation work

— Collection of existing data on surface and ground waters in the proposed project area
(Water flow, capacity in dry and rainy seasons, quality etc.)

— Water sampling and analysis, including ground water and surface water during both
rising and shifting tides.

— Reporting
1.3. The Legal and Technical Documents

1.3.1. The Vietnam environmental standards and regulations

— TCVN 7704:2007/BTNMT - National technical regulations on boilers - technical
requirements for the design, structural fabrication, installation, use and repair

— Standard for feed water to boiler according to ABMA

— QCVN 02:20082009/BFNMT-BYT — National Technical Regulation on domestic
surface-water quality;

1.3.2. The Technical Documents
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[17]. Environmental impact assessment of the project "Investment in construction of
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2. COLLECTION OF EXISTING DATA ON WATER RESOURCES IN
PROJECT AREA

2.1. Surface water
2.1.1. Water reserves

On the Ben Luc district, there are 2 main flows, including the Vam Co Dong River
(VCD) and Ben Luc River, in addition to a system of small canals.

Network flow diagrams in Ben Luc district is presented in Figure 1.
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Figure 1. Network diagram of rivers and canals in Ben Luc district, Long An province

(1). Vam Co Dong River

VCD river have catchment area of 6,000 km?, derived from Cambodia passing through
Vietnam in Xamat and runs through Tay Ninh Province from the Northwest and then
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in Long An Province through Hue Duc, Duc Hoa, Ben Luc district southeast direction;
connected to the Vam Co Tay River at Tan Tru district of Vam Co Lon River estuary
Soai Rap. VCD river stretch passing through Long An 145 km long, 400 m wide
average, depth of the river bed in Duc Hue demand is -17 m, in Ben Luc bridge is -21
m. VCD River is a tributary of the Dong Nai river level 1, connect the Vam Co Tay
River in the horizontal channel; VCD River connect with Saigon River, Dong Nai
river run through Thay Cai channel, Ha An channel, Ben Luc River, ...

Because there are many small tributaries, thus VCD river very convenient for traffic in
waterways to transport commodity from other place to Tay Ninh or the opposite from
Tay Ninh to other places . VCD River is the source of irrigation water for Duc Hoa,
Duc Hue, Ben Luc district with an area of about 84,000 ha of rice cultivation. Every
day, VCD River to receive a relatively large amount of waste from factories, industrial
parks, residential areas and households scattered along the river.

Section of the VCD river flowing through Ben Luc District approximately 36.5 km
long, and the main source of water supply with rainwater. Annual precipitation is large,
but unevenly distributed: heavy rainfall coincides with a flood of the Mekong river, it
often happens inundation, dry season rainfall was low, accounted for 15% of the total
rainfall of year, so the water supply for agricultural production and dosmetic water is
difficult.

The average discharge year of VCD river is about 94 m?/s, the average discharge of
dry season is about 10 m*/s. VCD basin is relatively contained, unless Mekong river
flood is large and discharge of Dau Tieng decrease to 10-12 m*/s (1996) will be
strongly influenced basin.

(2). Ben Luc River

Ben Luc river connecte with Saigon River through Kenh Doi , large 20-25 m, deep 2-5
m, influenced hydrological regime of VCD river. This is the draining for regional Ben
Luc, Nha Be, Binh Chanh and urban areas of HCMC; is waterway connecting the
Western provinces with Ho Chi Minh City, which borders the water at Binh Dien
Bridge, the boundary between sour and sweet water in the rainy season. Long section
through Ben Luc district is 7.8 km, split Ben Luc district to two region North and
South.

Discharge for many years of Ben Luc River is about 46.8 m®/s, the average dry season
flow of about 7.5 m*/s. Discharge average of flood season is about 78.8 m*/s.

(3). The system of small canals

— The horizontal channel system, with the main canal as Xang Lon, Xang Nho canal,
Rach No, Rach Vong, Nuoc Muc, Thu Thua, Bien Cung, Ba Mot, T4 canal with total
length of about 46 km. The horizontal channel system to keep water from the VCD
river to inland areas;
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— Canal vertical system as Rach Chiec canal of Thanh Loi commune and Thanh Hoa
commune, Go Dung canal, Ba Vu canal, Nam Dong canal connecting Xang Lon
channel to Ben Luc river , total length of canal vertical system about 41 km, have
mission lead water in the dry season and drainage in flood season;

— Natural canal and incision system about 65 km, incision and canal of main
beginVCD river to turn west and east of the district. The main of incision as Bac Tan,
Ong Huu, Ba Lang, Ba Cua...

— The hydrology of Ben Luc district is influenced by west sea tidal semi-diurnal. The
hydrology in the VCD river is higher the receipt of irrigation water upstream,
possibility transmission of tide and salty is quick about 0.09 g/I/km.

— Because the average tide changes from 0.66 m - 0.95 m, thus gravity irrigation
capabilities are limited, except the riparian zone. October and May of year have flood
water, high tide should be dike to protect. Height of dike is (+) 1.9 m-2.2 m.
Information about network flows in Ben Luc District are summarized in Table 1.

Table 1. The summary of the stream system in Ben Luc district.

Average | Average
width flow Location
(m) (m°/s)

Name of | Length

No river/canal| (km)

Cambodia=> Tay Ninh
province - Long An
province (Duc Hue, Duc
Hoa, Ben Luc Districts)
Vam Co under the southeast,
1 Dong River 145 400 % connecting with Vam Co
Tay River at Tan Tru
District of Vam Co Lon

River pour into Soai Rap

estuary.
Ben Luc Connecting VCD River with
2 . 7,8 20-25 46,8 Saigon River through Kenh
River :
Doi canal
The Total There are mission t_ransfer
horizontal length yvater from VCD river to
3 10 - 15 23 inland areas such as Xang
canal about
system 46K Lon, Xang Nho canal, Rach
No, Rach Vong...
Total The mission lead in the dry
Channel lenath season and drainage in flood
4 system g 8-12 14,2 season as canal Rach Chiec
) about )
vertical of Thanh Loi commune and
41km
Thanh Hoa commune ...
Natural Total _ Begin in VCD river to turn
5 . 5-7 9,7 .
riverand | length west and east of the district
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Average | Average
No rilrllg:ycea(r)lzl L(eknn%;h width flow Location
(m) (m°/s)
canals about as Bac Tan, Ong Huu, Ba
65km Lang, Ba Cua...

(4). General remarks

Through collecting the above results showed that the volume of surface water in the
project area is abundant. This surface water source is capable of supplying water for
agricultural activities, industrial activities...

2.1.2. Surface water quality

The latest monitoring results (in 2013) by Centre of Environmental Monitoring &
Technical services (CEMTES) performed. Specifically as follows:

(1). Frequency of monitoring

Frequency of Vam Co Dong River water quality monitoring was conducted in 4
times/year. Specifically as follows:

— The 1st: in March every year (characteristic of the dry season and low flows in the
year);

— The 2nd: in June every year (characterizes of the early rainy season);

— The 3rd: in September every year (characteristic of flood peak periods);

— The 4th: in December everyyear (characterizes of the early dry season, tide).
(2). Time of monitoring

The time of monitoring in each monitoring is determined based on the lowest tidal
regime in month (usually from date 9 to 12 or date from 23 to 25 of lunar month).

(3). Position of monitoring

Position of Vam Co Dong River water quality monitoring in Ben Luc District area
consists of 04 points with specific locations are presented in Table 2 and Figure 2.

Table 2. Water quality monitoring position of VCD river section running through Ben

Luc district
No. Location Notation Longitude Latitude
Confluence of Xang Lon
1 |canal and Vam Co Dong| LA-WO1 (National) 574428 1186112
river
2 |Near Tan Nghe Nam Co. VCD-10 576525 | 1179852
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No. Location Notation Longitude Latitude

3 |Ben Luc Bridge LA-WO02 (National) 579033 1176517
500m downstream from

4 |Bourbon port (Confluence VCD-11 580211 1173849

of Chanh canal and Vam
Co Dong river)

Source: CEMTES, 2013

Note: The coordinate system is used in Table 2 is the VN2000 coordinate system

‘\’GEI =10

Figure 2. Locations of surface water and groundwater sampling

(4). Monitoring results

Monitoring results are compared with TCVN 7704:2007 - National technical
regulations for boilers - technical requirements for the design, structural fabrication,
installation, use and repair, (Section 9.6.2: feed water quality criteria is specified for
natural circulation boiler pressure up to 4 MPa)

Evolution of the parameters at the monitoring position of the months in the year as

follows:

1). pH
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Based on monitoring results Monitoring and Technical Environmental Services center
of Long An Province, compared pH values with TCVN 7704:2007 are presented in
Table 3 and Figure 3 follows.

Table 3. Monitoring results of pH indicator in VCD river section running through
Ben Luc District

Position TCVN 7704:2007

Monitoring period \I/_v%i VCP10 V';/%;_ VCD11 | Feedwater 5\/(:!::
March 2013 597 | 609 | 638 | 653 |85-105 | o 0
June 2013 618 | 606 | 585 | 547 |85-105 | 000
September 2013 | 659 | 628 | 609 | 612 | 85-105 | o7 .
December2013 | 578 | 501 | 589 | 579 | 85-105 | 1o s

Source: Monitoring and Technical Environmental Services center of Long An
Province, 2013

12
10
0
g s
(1]
T 6
I 4 -
=%
2 | I
LA-WO1 VCh10 LA-W02 VCh11
Sampling positions
C—173/2013 T6/2013
N T9/2013 [ T12/2013
TCVN 7704:2007, muc 9.6.2 ==—=TCVN 7704:2007, muc9.6.2

Figure 3. Fluctuation of pH on the Vam Co Dong river (section running through Ben
Luc District), 2013

PH values measured on the Vam Co Dong river section running through Ben Luc
district ranged from 5.01 to 6.59; highest value at the LA-WO01 position in June and
September (6.59); lowest value at VCD10 position in September (5.01). This suggests
that Vam Co Dong River water quality is weak acidity, all of monitoring points are not
achieved TCVN 7704: 2007 - National technical regulations for boilers - technical
requirements for the design, structural fabrication, installation, use and repair, (Section
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9.6.2: feed water quality criteria is specified for natural circulation boiler pressure up
to 4 MPa). Acidification problems of Vam Co Dong River will greatly affect the water
supply for the operation of the boiler as well as drinking water, irrigation and
aquaculture process in the region.

2). Dissolved Oxygen in Water (DO)

DO values in river water is shown in Figure 4 and Table 4

Table 4. Monitoring results of DO concentrations in the Vam Co Dong River water

Position TCVN

Monitori 7704:2007
period | Units | a

P VCD 10 LA-W02 | VCP11 | Feedwater

W01

March 2013 | mg/kg | 1.63 1.39 1.82 2.54
June 2013 mg/kg | 3.02 3.63 3.02 2.98
September | mg/kg <
2013 3.02 3.15 3.05 3.03 <04
December | mg/kg

2013 3.63 3.77 3.86 2.14

Source: Monitoring and Technical Environmental Services center of Long An
Province, 2013
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Figure 4. Comparing DO values of in Vam Co Dong river water (section running
through Ben Luc District), 2013with TCVN 7704:2007

Through monitoring results so that, DO parameter value is from 1.63 to 3.86, highest
in December in position LA-W02 (3.86 mg/kg); lowest value at the VCD10 position in
March (173.75 pgdl/kg) and most sample do not meet TCVN 7704:2007.
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3). The turbidity

Monitoring results of turbidity in Vam Co Dong river section flow through Ben Luc
District are shown in Table 5.

Table 5. Monitoring results of turbidity in VCD river section running through Ben Luc

District
Monitoring| Units Position TCVN
period LA-WO01 VCD 10 LA-W02 | VCDP11 |[7704:2007

March 2013| NTU 18 35 28 34 <23
June 2013 NTU 46 43 36 37
September NTU

2013 58 40 43 59
December NTU

2013 37 20 45 51

Source: Monitoring and Technical Environmental Services center of Long An
Province, 2013

Comparison of changes in turbidity parameter values are shown in Figure 5.

70.0
60.0 —
—
40.0 s R
30.0 i o
200 - =i \= o
10.0 - S e S e

0.0 - e : DR : e : DR |

Mar-2013 Jun-2013 Sep-2013 Dec-2013

72

EZZA|LA-W01 ESSSVED10 EEALA-W02 VD11 =——TCVN 7704:2007

Figure 5. Comparison of changes in turbidity parameter values in VCD river section
through Ben Luc District with TCVN 7704:2007

Results of measurement of turbidity on VCD river of section through Ben Luc District
in 2013 with considerable differences, ranging from 18 to 59 NTU, average annual
value is 38.5 NTU, most sample do not meet TCVN 7704:2004, except samples LA-
W01 in March and sample VCD10 in December.

4). TSS

Comparing TSS concentrations in the river water at monitoring locations are presented
with TCVN 7704:2007 as show follow in Table 6 and Figure 6.
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Table 6. Monitoring results of TSS in Vam Co Dong river section running through
Ben Luc District in 2013

Unit: mg/I
Monitoring period Position
LA-WO01 VCP10 LA-W02 VCPh11

March 2013 15 22 51 21
June 2013 22 17 16 19
September 2013 19 21 21 41
December 2013 26 17 10 14

TCVN 7704: 2007 <15
Source: Monitoring and Technical Environmental Services center of Long An

Province, 2013

60.0
50.0 =
40.0 ]
30.0
20.0 - neg g
B AN \‘ 5NN
10.0 - \
00 - SRH ARH SRH SR
Mar-2013 Jun-2013 Sep-2013 Dec-2013
EZA|LA-W01 ES8VOD10 EJLA-W02 COVIED11 =——TCVN 7704:2007

Figure 6. Comparing TSS concentrations in VCD river section through Ben Luc
District in 2013 with TCVN 7704:2007

Table 6 and Figure 6 show that TSS concentration values from 10 to 51 mg/l, most of
sample exceeded TCVN 7704:2007 Standard, except samples LA-W02 and VCD11 at

the time of December.

5). Amonium

Comparing Ammonium concentration at the monitoring location in river water with
TCVN 7704: 2007 are presented in Table 7 and Figure 7.

Table 7. Monitoring results of ammonium in Vam Co Dong river section running
through Ben Luc District in 2013

Unit: mg/IMonitoring Position
period| LA-WO01 VCD10 LA-W02 VCP11
March 2013 0.049 0.048 0.039 0.057
June 2013 0.607 0.573 0.746 0.769
September 2013 0.208 0.268 0.267 0.293
December 2013 0.576 0.264 0.405 0.331
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Source: Monitoring and Technical Environmental Services

Province, 2013
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Figure 7. Fluctuation of the ammonium concentration in Vam Co Dong river section

running through Ben Luc District in 2013

Figure 7 show that, ammonium concentrations in surface waters of the vam Co Dong
river section through Ben Luc District from 0.048 to 0.769 mg/l, the average values is
0.343 mg/l, all the samples meet TCVN 7704:2007 Standard.

6). Iron

Evolutions of iron concentrations in the river water at monitoring locations are
presented in Table 8. Values were compared with TCVN 7704:2007 is shown in

Figure 8.
Table 8. The value of iron content over the monitoring periods 2013
Unit: mg/I
Monitoring Position
period LA-WO01 VCB10 LA-W02 VCPh11
March 2013 0.75 0.8 1.66 0.67
June 2013 1.21 0.98 0.91 0.99
September 2013 1.71 1.38 1.36 247
December 2013 1.87 1.73 1.6 175
TCVN 7704:2007 <0,3 mg/I

Source: Monitoring and Technical Environmental Services

Province, 2013
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Figure 8. Comparing of iron concentrations in Vam Co Dong river section through
Ben Luc District in 2013 with TCVN 7704:2007

Figure 8 show that, iron content in the monitoring of positions in VCDP in Vam Co
Dong river section through Ben Luc District ranged from 0.670 to 2.470 mg/l, the
average value is 1.36 mg/l, exceed TCVN 7704:2007 many time with all samples.

7). Total oil and grease

Evolutions of total oil and grease concentrations in the river water at monitoring
locations are presented in Table 9. Values were compared with TCVN 7704:2007 is

shown in Figure 9.

Table 9. The value of total oil and grease over the monitoring periods 2013

Unit: mg/I
Monitoring period VCDb11
March 2013 0.68
June 2013 0.47
September 2013 0.17
December 2013 0.85
TCVN 7704:2007 <0.3mg/l

Source: CEMTES, 2013
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Figure 9. Fluctuation of total oil and grease values in Vam Co Dong river section
running through Ben Luc District in 2013

Figure 9 show that total oil and grease values in all positions of the monitoring period
ranged from0.17 mg/kg to 0.85 mg/kg, the average value is 0.54, most of sample
exceeds TCVN 7704-2007, except sample at September.

2.1.3. Assessment of surface water resources and quality in the project area
(1). Reserves

The obtained results show that the surface waters of the Vam Co Dong river, Ben Luc
river, canal systems in the project area are capable of providing enough water demand
for the project.

However, the river’s flows in Ben Luc District are strongly influenced by the tide, so
the water is saline, containing high iron concentration. So now most of the industrial
production facilities in Ben Luc district using waters from the groundwater treatment
plants as Go Den Water Supply Plant, Thuan Dao Industrial Park water supply plant,
Hoang Long Water Supply Plant, Ben Luc Water Supply Plant.

(2). Surface water quality

Comparison of surface water quality in the project area with TCVN 7704: 2007 shows
that:

— pH values of the VCD river water running through Ben Luc district ranged from
5.01 to 6.59, did not meet TCVN 7704: 2007;

— The iron content ranged from 0.67 — 2.470 mg/kg higher than the TCVN 7704:
2007;

In addition, the quality of surface water in Ben Luc district is unqualified for boiler’s
supply due to the following reasons:

— Water flow is unstable, influenced by semi-diurnal tides - twice a day tide and low
tide. Besides, the difference in flow between seasons is quite large;
— Due to tidal effects, surface water in Ben Luc district is saline.
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— Due to the influence of the acidification land area, surface water in Ben Luc district
is affected by acidity;

Therefore, industrial parks and manufacturing plants in this area do not use surface
water for the production activities.

2.2. Groundwater
2.2.1. Current status of exploitation and use

According to a survey to assess the status of groundwater in Long An province,
characteristics of main aquifers in Long An province is presented in Table 10.

Table 10. Characteristics of main aquifers in Long An province

Thickness of

No Name of aquifers Deep (M) ; Characteristics
aquifers (m)
1 | Holocene aquifer (gh) 8 8-20 S::J%ﬁggg’
It is possible water

Middle-upper Pleistocene

Aquifer (qp2-3) 235 23.5-55.7 supply dosmetic

and production

Affected by alum
3 | Pleistocene Aquifer (gpl) 6 6-113 and total higher
mineralization

It is possible water
4 | Pliocene Aquifer (n,?) 19.3 32,4 -86,7 supply dosmetic
and production

Lower Pliocene Aquifer | 123,0 - It is possible water

1 76,3 supply dosmetic
(n2) 2005m and production
Miocene Aquifer 211 m — It is possible water

6 | vulnerability (ns") 87,1 supply dosmetic

348 m and production

The current, Long An province focus mainly exploiting in the 2 floors water Pliocene
and Miocene. The total capacity of ground water extraction from deep wells in the
Long An province currently around 110,000 m*/day, mining focus primarily in stories
n,? relatively shallow waters in the region. Alone in the floor n,> mining capacity is
63,585 m®day, but still smaller than the potential reserves but has exceeded the
volume of aquifer (40,430 m*/d), resulting lever water of aquifer are lowering.

— Ben Luc has 3 projects focused urban water supply (Water Supply Company of Ben
Luc, Go Den Water supply, water supply system Ben Luc), extraction capacity is
2,160 m*/day, water extraction from the aquifer n,%, mining depth from 50 m - 210 m;
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— There are 122 works of rural piped water supply, mining capacity 7,459 m®day,
water extraction from the floor n.°, n,* and n,%. Most floors in depth from 180 m to
exploit 220 m;

— There are 381 individual mining projects, mining capacity of 223.5 thousand m3/day
of water extraction from the floor n13, n21 and n22, mining depth from 140 m to
exploit 220 m;

— Also, Ben Luc District has some plants that use groundwater as large as:

+ Formosa Taffeta Textile Company (4 drilling wells with capacity of 80 m*/h/
well);

+ Chungshing Textile Company (2 drilling wells with capacity 60 m*h/well);

+ Luong Hoa Sugar Factory (2 drilling wells with capacity of 30 & 80
m*/hiwell);

+ Ben Luc Dyeing Factory (3 drilling wells with capacity of 80 m*/h/well);

+ Dong Tam Tiles Company (1 drilling well with capacity of 30 m*/h);

+ Thang Loi Brick Company (1 drilling well with capacity of 30 m*/h);

+ CheiJeDang fodder factory (1 drilling well with capacity of 30 m*/h).
The other industrial wells are concentrated in the area of Long Hiep commune, Ben
Luc Town, Phuoc Loi, Nhut Chanh etc. and are focused on exploiting the aquifer n,?,
installed at depths from 190 m to 240 m has lowered the groundwater in the area.

2.2.2. Ground water quality status

According to the latest monitoring results (2013) by Environmental Monitoring &
Technical services Center performed.

(1). Frequency of monitoring

Monitoring and environmental technical services center performed 2 times/year (in
March, August).

(2). Position monitoring
The ground water position monitoring in Ben Luc district is decribled in Table 11.

Table 11. The ground water monitoring positions in Ben Luc district

Coordi | Number Well Deep

No. | Monitoring Positions | Symbol nates | of wells | capacity |(m)/layer

Mining well of Ben Luc 580320; 190-210/
01 [town water plant (Ben| BL-01 |117681 2 50 m*h N,
Luc District), Ben Luc 3
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No. | Monitoring Positions | Symbol Coordi | Number WeI-I Deep
nates | of wells | capacity |(m)/layer

water Supply and Urban

service Corporation

company

Mining well of Go Den 582732;| 9(7 50 250/ N,*
02 |water plan (Ben Luc| BL-02 |117596 | active m¥hiwell

district) — well No.6 3 wells)

Mining well of Thuan 581377; 900 200/ N,*
03 |Dao IP water plan (Ben| BL-03 | 117554 2 m¥/day/well

Luc district) — well No.6 0

Source: Monitoring and environmental technical services center, 2013

Notes: The coordinate system is used in above table is VN-2000 coordinate system

(3). Monitoring result

Groundwater monitoring results in 2013 in the project area compared to the 1ISO 7704:
2007 is presented in Table 12:
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Table 12. Monitoring result of ground waster at phase 1 in Ben Luc district (March, 2013)

Hardn TSS |COD Amo Clo Florua Ni Sulfate Xia | Phe Asen Man iron E.Coli Coli form
No ess nia rua trate nua | nol gan

Position sampling | Code | pH
MPN/100 MPN/100

mg/I mg/l mg/l | mg/l | mg/l | mg/l | mg/l | mg/l | mg/l | mg/l | mg/l | mg/l | mg/l mL mL

NNO3: Mining well of
1 Cai Cat water plant |MH-01 | 7,49 121 KPH (239 |0,165 | 376 |0,051 | 0,5 5 1,53 (0,064 | - 0,008 | - KPH KPH
(Moc Hoa district)

NNO4: Mining well of
2 Go Den water plant  |BL-02 | 6,06 216 8 253 | 0,339 | 1026 | 0,205 | 0,03 18 21,3 |0,614| - |0,008| - KPH KPH
(Ben Luc district)

NNO5: Mining well of
Thuan Dao IP water

3 | plant — Ben Luc district [BL-03 | 6,36 223 5 332 | 0,277 | 1108 | 0,226 | 0,03 43 20,6 |0,024 | 0,021 | 0,009 | KPH KPH KPH
(Hoang Long water
supply company)
NNO06: Mining well of
4 Ben Luc town water |BL-01 | 6,1 145 6 234 | 0,278 | 776 | 0,124 | 0,05 46 18,8 |0,767| - |0,005| - KPH KPH
plant (Ben Luc district)
Feed 8,5 - <
TCVN 7704:2007 water | 105 1 15 - 1 - - 0.02 - - - - - 0,3 - -

Notes:

TCVN 7704:2007 - National technical regulations on boilers - technical requirements for the design, structural fabrication, installation, use
and repair.

“-*: Not regulation

Results of monitoring of groundwater quality in Ben Luc District phase 2 (August 2013) is presented in Table 13.
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Table 13. Monitoring result of ground waster at phase 2 in Ben Luc district (August, 2013)

Hard TS COD Amo Clo Flo Ni Sul Xia Phe Asen Man Iron E.C_:o Coli
- ) ness nia rua rua | trate | fate nua nol gan li form
No. Position sampling Code |pH p— VPN | VPN
mg/L mg/L mg/L | mg/L | mg/L ) mg/L | mg/L | mg/L | mg/L mg/L | mg/L | mg/L | 100m | /100
L mL
NNO4: Mining well of Go
1 Den water plant (Ben Luc | BL-02 [6,11 | 350 1,187 5 0,259 | 406 | 1,106 | 0,17 | 24,96 - - KPH | 0,87 35 KPH | KPH
district)
NNO5: Mining well of Ben
2 Luc town water plant (Ben | BL-01 (6,54 | 140 473 5 0,154 | 245 | 1,096 | 0,12 | 86,08 - - KPH | 0,72 18 KPH | KPH
Luc district)
NNO6: Mining well  of
Thuan Dao IP water plant —
3 Ben Luc district (Hoang | BL-03 [6,07 | 232 1,029 5 0,184 | 360 | 1,101 | 0,24 | 63,82 | KPH | KPH | KPH | 0,11 | 22,8 | KPH | KPH
Long water supply
company)
. Feed 1[8,5- <
TCVN 7704:2007 water |105| 1 15 - 1 - - - 0.02 - - - - 0.3 - -

Source: Monitoring and environmental technical services center, 2013
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Notes:

TCVN 7704:2007 - National technical regulations on boilers - technical requirements
for the design, structural fabrication, installation, use and repair. “-*“: Not regulation

Comparing monitoring results of Center of Environmental Monitoring and Technical
Services present on table 10 and table 11 with TCVN 7704:2007 with parameters as
PH, Hardness, amonium, total iron as follow:

1). pH

Results comparing the pH of the groundwater samples with standards TCVN 7704:
2007 are shown in Figure 10.

12

10

Mar-2013 Aug-2013

COMH-01 mmmBL-02 E2z2BL-03 EZZEZABL-01 =—=TCVN 7704:2007

Figure 10. Compare the pH of the groundwater samples Ben Luc district with
TCVN 7704: 2007

Figure 10 show that, the value of pH paremeter on groundwater sample from 6.06 to
7.5, average is 6.5, much lower than TCVN 7704:2007.Therefore, pH parameter do
not meet TCVN 7704:2007.

2). Hardness

Results comparing Hardness of the groundwater samples with standards TCVN 7704:
2007 are shown in Figure 11.
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Figure 11. Compare the handness of the groundwater samples Ben Luc district with
TCVN 7704: 2007

Figure 11 show that, the value of handness paremeter on groundwater sample from
121 to 350, average is 178.38, exceeded TCVN 7704:2007. Therefore, handness
parameter do not meet TCVN 7704:2007.

3). TSS

Results comparing TSS concentrations of the groundwater samples with standards
TCVN 7704: 2007 are shown in Figure 12.
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Figure 12. Compare the TSS concentrations of the groundwater samples Ben Luc
district with TCVN 7704: 2007

Figure 12 shows that, the TSS concentrations ranging from 0 - 473 mg/l, the average
of value is 61.8 mg/l, most of the samples exceeded TCVN 7704: 2007, except for
sample MH-01.
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4). Ammonium

Results comparing ammonium concentrations in the groundwater samples with
standard TCVN 7704: 2007 is presented in Figure 13.
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Figure 13. Comparing ammonium concentrations in the groundwater samples with
standard TCVN 7704 2007

Figure 13 show that, ammonium concentrations ranged from 0.15 to 0.34 mg/l, the
average of value is 0.21 mg /L, the samples meet the standard TCVN 7704: 2007.

5). Total iron

The results comparing the iron contentrations in groundwater samples compared to
standard TCVN 7704: 2007 is presented in Figure 14.
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Figure 14. Comparing the iron contentrations in groundwater samples compared to
standard TCVN 7704: 2007
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Figure 14 show that, the iron content ranged from 0-35 mg/L, averaging 9.5 mg/L, the
sample monitoring phase 1 (March 2013) meet the standard TCVN7704: 2007, the
sample monitoring phase 2 (August 2013) exceeded significantly from standard.

2.2.3. Quantity and quality assessment of ground water in project area

(1). Quantity

From the results obtained showed that ground water quantity in the project area can
provide enough water for the project, especially in Pliocene and Miocene aquifers.

(2). Quality
Comparison of the results collected groundwater quality in the project area with
TCVN 7704: 2007 show:

pH and ammonium parameters at most monitoring sites were substandard water supply
to the boiler;

Iron and TSS concentrations measured at three water supply plants (BL-01, BL-02,
BL-03) does not meet TCVN 7704: 2007.

Therefore, want to use groundwater supply for incinerator, Tsuneishi company should
handle parameters such as pH, ammonia, TSS, iron.

2.3. Current status of water supply and surface water quality in Thuan Dao
Industrial Park

The receiving source of wastewater from Thuan Dao IP is the Chanh canal, then
discharging into the Vam Co Dong river, distance from the discharge point of
Industrial Park to the Vam Co Dong River is about 200 m. The width and depth of the
Chanh canal are 10 - 15 m and 5 - 7 m, respectively, therefore, it is easy to drainage.

Currently, water source supplied for the production of Thuan Dao industrial zone is
taken from Go Den water plant within Long An Water Supply Company with capacity
of about 10,000 m*/day. In addition, in the project area, there is also a water supply
plant within Hoang Long Corporation with a capacity of about 5,000 m®%day.
Therefore, the ground water is satisfied for water supply for the project activities.

3. SURVEY AND ANALYSIS OF WATER IN THE PROJECT AREA.

3.1. Survey and Analysis of Surface Water

3.1.1. Sampling locations and time

To assess the current status of surface water quality in the project area, July 30, 2014,
Environmental Technology Centre - ENTEC conducted taking 12 samples of surface
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water (6 position in 2 time falling tide and rising tide). Location of sampling points is
presented in Table 14 and Figure 15

Table 14. Location of surface water quality monitoring in Ben Luc district

No.

The water

Symbol level Position Purpose

1 NM1-1 Falling tide Assessment  of  river
Vam Co Dong River | water quality of

2 NM1-2 Rising tide | before the confluence | receiving water VCD
with the Ben Luc River | before Ben Luc River

3 NM2-1 Falling tide
Ben Luc River before | Evaluation Ben Luc

4 NM2-2 Rising tide |the confluence with the | River water quality
Vam Co Dong River

5 NM3-1 Falling tide Assessment  of  river
Vam Co Dong River | water quality of

6 NM3-2 Rising tide | after the confluence with | receiving water VCD
the Ben Luc River after Ben Luc river

7 NM4-1 Falling tide Assessing the quality
Chanh  canal before | surface water of Chanh

8 NM4-2 Rising tide | flowing through Thuan | canal  after  through
Dao Industrial Park Thuan Dao IP.

9 NM5-1 Falling tide Assessing the quality
Chanh canal flowing | surface water of Chanh

10 | NM5-2 Rising tide |through Thuan Dao | canal before through
Industrial Park Thuan Dao IP.

11 | NM6-1 Falling tide Assessment  of  river
Vam Co Dong River | water quality VCD after

12 | NM6-2 Rising tide | after flowing into Chanh | through  Thuan  Dao
canal Industrial Park
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Figurel5. Locations of surface water sampling points

Location coordinates of sampling water quality in the area for Ben Luc District dated
July 30, 2014 is presented in Table 15.

Table 15. Location coordinates of water quality sampling in Ben Luc District

Low tide Tide
No. Symbol Times Symbol Times Latitude Longitude
samples samples

NM1-1 10h15 NM1-2 16h10 | 10°38'43.16"N | 106°26'33.60"E

NM2-1 9h25 NM2-2 16h45 | 10°38'37.40"N | 106°28'52.40"E

NM3-1 9h45 NM3-2 16h30 | 10°38'17.80"N | 106°28'29.90"E

NM4-1 10h45 NM4-2 14h20 | 10°37'7.66"N | 106°29'55.31"E

NM5-1 11h00 NM5-2 15h00 | 10°36'53.50"N | 106°29'12.50"E

OO WIN|F

NM6-1 11h40 NM6-2 14h30 | 10°36'5.53"N | 106°28'57.47"E

3.1.2. Methods of analysis
The parameters of surface water quality analyzes are presented in Table 16.

Table 16. Analysis parameters of surface water quality

No. Parameter Unit Analysis method

1 |Transparency NTU SWEWW 2012-Transparency
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No. Parameter Unit Analysis method
2 |pH - TCVN 6492:2011
3 |Electric conductivity (EC) us/cm SMEWW 2012 (2510B)
4 | Total hardness mgCaCQO,/l |SMEWW 2012 (2340C)
Total suspended solid mg/I
5 (TSS) TCVN 6625-2000
5 Total Dissolved Solids mg/I SMEWW 2012 (2540B)
(TDS)
7 | Total Alkalinity mgCaCOs/l |SWEWW 2012 (2320B)
8 |Dissolved oxygen mgO,/I| TCVN 7325:2004
9 |Soluble SiO;” mg/I APHA 4500.Si.E
10 |Total Fe mg/l SMEWW 2012 (2130C)
11 [Sodium Sulfite SO~ mg/| SMEWW 2012 SO5”
12 |Phosphate PO,> mg/| FTCVN 6202-1996
13 |Chloride CI mg/I SMEWW 2012 (4121B)
14 |Hydrazine N,H, mg/I SMEWW 2012-Hydrazine
15 |Total hydrocarbon mg/I US EPA Method 1664
16 |Copper (Cu) mg/I SMEWW 2012 (3120C)
17 |Ammonium mg/l SMEWW 4500-NH;3-2005
18 |Nitrite mg/l T'CVN 6178-1996
19 |Nitrate mg/I TCVN 6180-1996

3.1.3. The analytical results

The analysis results of water quality in the area for Ben Luc district at falling tide are
presented in Table 17.
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Table 17. The analysis results of water quality in Ben Luc district at falling tide

Symbol samples

Water standards

Water furnace

No. Parameter Unit NM1- [INM2- [INM3- INM4- INM5- [NM6- (TCVN 7704:2007) standard VBC
1 1 1 1 1 1 company

1 | Turbidity NTU | 1080 | 854 | 86.8 | 89.2 | 90.8 | 112.0 <23 () <23 (%)

2 | pH i 60 | 58 | 62 | 61 | 65 | 6.1 85-105 105115

g | Electrical sem | 113 | 118 | 133 | 114 | 119 | 101 1000 1000

conductivity (EC) H

4 | Total hardness mgCaCQOy/l | 10 15 27 15 15 10 1 1

5 | Suspended solid mg/I 49 41 47 40 41 48 15 (**) 15

6 gglt?<:||33$g)sl\)/ed mg/l 56 | 59 | 71 | 57 | 59 | 51 < 640 < 4.480

7 | Total Alkalinity mgCaCOy/I 5 5 9 5 5 5 250 - 1000 250 - 1000

8 | Dissolved oxygen mgO,/I| 59 6.4 6.3 5.9 6.0 6.0 <04

9 | Soluble SiOs~ mg/l 232 | 176 | 192 | 173 | 176 | 236 <0.04 75 - 300

10 | Total Fe mg/l | 2.550 | 2.162 | 3.090 | 1.803 | 1.846 | 2.838 <0.3 <0.3

11 gg‘i‘;ﬂm Sulfite mg/l. | KPH | KPH | KPH | KPH | KPH | KPH 20 - 40 20 - 40

12 | Phosphate PO~ mg/l | 0.249 | 0.264 | 0.405 | 0.390 | 0.316 | 0.405 30 - 60 30 - 60

13 | Chloride CI mg/l 17.0 | 209 | 164 | 22.4 | 238 | 185 i -

14 | Hydrazine N,H, mg/l | KPH | KPH | KPH | KPH | KPH | KPH 0.03-0.1 0.03-0.1

15 | Total hydrocarbon KPH | KPH | KPH | KPH | KPH | KPH <3 (**) <3 (**%)

16 | Copper (Cu) mg/l KPH | KPH | KPH | KPH | KPH | KPH <0.007 <0.007

17 | Ammonium mg/l 0.4 0.3 0.4 0.4 0.4 0.3 1 1

18 | Nitrite mg/l | 0.680 | 0.490 | 0.560 | 0.610 | 0.545 | 0.610 - -

19 | Nitrate mg/l | 0.151 | 0.141 | 0.175 | 0.185 | 0.159 | 0.154 - -

20 Tr?itﬁgtggff*"’;”d mg/l | 0.831 | 0.631 | 0.735 | 0.795 | 0.704 | 0.764 <0.02 <0.02

The analysis results of water quality in the area for Ben Luc district at high tide are presented in Table 16.
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Table 18. The analysis results of water quality in Ben Luc district at rising tide

Symbol samples Water standards Water furnace

No.|  Parameter UMt NM1-2| NM2-2| NM3-2| NM4-2| NM5-2| NM6-2|  (TCVN 7704:2007) Sta;‘fnaq[)ir\];BC
1 | Turbidity NTU 736 | 716 | 906 | 559 | 68.0 | 756 <23 (% <23 (*

2 | pH - 59 | 61 | 62 | 63 | 61 | 60 8.5-10.5 105-115

Electric

3 | conductivity (EC) usicm 109 | 134 | 123 | 188 | 106 | 106 1000 1000

4 | Total hardness mgCaCOs/I 15 15 24 25 10 15 1 1

5 | Suspended solid mg/l 39 39 83 42 26 34 15 (**) 15

Total Dissolved

5 | Solids (TDS) mg/l 55 67 65 94 53 53 < 640 < 4.480

7 | Total Alkalinity | mgCaCO4/l | 5 5 9 5 5 5 250 - 1000 250 - 1000
8 | Dissolved oxygen mgO,/I 5.8 6.1 7.2 6.2 6.3 5.6 <04

9 | Soluble SiOs~ 162 | 168 | 192 | 171 | 153 | 17.1 <0.04 75 - 300
10 | Total Fe mg/l 1.050 | 1.822 | 3.240 | 1.661 | 1.690 | 7.548 <0.3 <0.3

11 ggd'zlfm Sulfite mg/l KPH | KPH | KPH | KPH | KPH | KPH 20 - 40 20 - 40

3

12 | Phosphate PO~ mg/l | 0.271 | 0.271 | 0.249 | 0.219 | 0.242 | 0.390 30 - 60 30 - 60
13 | Chloride CI mg/l 16.7 | 234 | 136 | 366 | 213 | 199 i i

14 | Hydrazine N,H, mg/l KPH | KPH | KPH | KPH | KPH | KPH 0.03-0.1 0.03-0.1
15 | Total hydrocarbon mg/l KPH | KPH | KPH | KPH | KPH | KPH <3 (***) < 3 (***)
16 | Copper (Cu) mg/l KPH | KPH | KPH | KPH | KPH | KPH <0.007 <0.007
17 | Ammonium mg/I 0.4 0.3 0.4 0.4 0.3 0.3 1 1

18 | Nitrite mg/l | 0.690 | 0.475 | 0.585 | 0.545 | 0.505 | 0.585 i i

19 | Nitrat mg/l | 0.141 | 0.154 | 0.146 | 0.105 | 0.115 | 0.139 i -

20 Tr?itggt”(ﬁﬂii?”d mg/l | 0.831 | 0.629 | 0.731 | 0.65 | 0.62 | 0.724 <0.02 <0.02
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Notes:

(*)According to the converting of University of Wisconsin Green Bay

(**)Boiler’s feed water standard according to ABMA

(***)THC concentrations in water as a function of the origin of oil;

(****)Total analysis results of nitrite and nitrate concentrations measured in the
parameters 18 and 19 .

KPH: Undetected
3.1.4. Surface Water Quality Assessment
3.1.4.1. Assesment follow dosmetic supply standard

According Regulation QCVN 02:2009/BYT on domestic water quality, prescribe
conditions for domestic water quality, including the following parameters: color, odor,
turbidity, residual chlorine, pH, concentration of ammonium , the total iron content,
Anat Pecman index, hardness, chloride content, fluoride content, content of total
arsenic, total coliform, E. coli or thermo-tolerant coliform. However, the purpose of
water quality sampling service of boiler operation, the team only conducted sampling
and analysis parameters: turbidity, pH, ammonia concentration, total iron content,
hardness, chloride concentrations.

The results compare the quality of surface water samples with Ben Luc District
Regulations QCVN 02: 2009 / BYT of the Ministry Health is presented in Table 19.
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Table 19. The results comparison with surface water quality standards QCVN 02: 2009/BYT

. Symbol samples QCVN
No.|  Parameter Unit FOm-1 [NM2-1 [NM3-1INM4-1INMS-1] NM6-1 INM 12| NM2-2 | NM3-2 | NM4-2 | NM5-2 | NM6-2 | 02:2009/BY T
1 | Turbidity NTU |1080 | 854 |868 |89.2 | 908 |112.0 | 736 | 71.6 | 90.6 | 559 | 68.0 | 756 5
2 | pH ; 60 |58 |62 |61 |65 | 61 |59 | 61 | 62 | 63 | 61 | 6.0 6-85
Electric
3 | conductivity (EC) | MS/em | 113 | 118|133 | 114 | 119 | 101 | 109 | 134 | 123 | 188 | 106 | 106 -
4 | Total hardness mgg/a:CO 10 |15 |27 |15 |15 | 10 | 15 | 15 24 25 10 15 350
5 | Suspended solid mg/I 49 41 47 40 41 48 39 39 83 42 26 34 -
Total Dissolved
6 | Solids (TDS) mg/l 56 50 | 71 | 57 |59 | 51 |55 | 67 65 94 53 53 -
7 | Total Alkalinity M52°| 5 | 5 |9 |5 |5 |5 |5 |5 |9 |5 |5 |5 :
8 | Dissolved oxygen | mgO2/I 5.9 6.4 6.3 5.9 6.0 6.0 5.8 6.1 7.2 6.2 6.3 5.6 -
9 | Soluble SiO32- mg/l | 232 | 17.6 | 19.2 |17.3 | 176 | 236 |162 | 168 | 192 | 171 | 153 | 17.1 ;
10 | Total Fe mg/l | 2550 |2.162 |3.090 |1.803 |1.846 | 2.838 |1.950 | 1.822 | 3.240 | 1.661 | 1.690 | 7.548 05
11 gOOdS'gm Sufitt | g | KPH |KPH |KPH |KPH |KPH | KPH |[KPH | KPH | KPH | KPH | KPH | KPH .
12 | Phosphate PO43- | mg/l | 0.249 |0.264 |0.405 |0.390 |0.316 | 0.405 |0.271 | 0.271 | 0.249 | 0.219 | 0.242 | 0.390 ;
13 | Chloride CI- mg/l | 17.0 | 20.9 | 16.4 | 22.4 | 238 | 185 |16.7 | 234 | 136 | 366 | 21.3 | 19.9 300
14 | Hydrazine N2H4 | mg/l | KPH |KPH |KPH |KPH |KPH | KPH |KPH | KPH | KPH | KPH | KPH | KPH ;
15 | Total hydrocarbon KPH |KPH |KPH |KPH |KPH | KPH |KPH | KPH | KPH | KPH | KPH | KPH ;
16 | Copper (Cu) mg/l KPH |KPH |KPH |KPH |KPH | KPH |KPH | KPH | KPH | KPH | KPH | KPH ;
17 | Ammonium mg/l 04 |03 |04 |04 |04 | 03 |04 | 03 | 04 | 04 |03 |03 3
18 | Nitrite mg/l_ | 0.680 |0.490 |0.560 |0.610 |0.545 | 0.610 |0.690 | 0.475 | 0.585 |0.545 | 0.505 | 0.585 ;
19 | Nitrat mg/l | 0.151 |0.141 |0.175 |0.185 |0.159 | 0.154 |0.141 | 0.154 | 0.146 |0.105 | 0.115 | 0.139 ;
Notes:

QCVN 02: 2009/BYT: National Technical Regulation on domestic water quality;

: Not specified.
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Comment:
According Table 19 comparison quality of surface water Ben Luc District with QCVN
02: 2009/BYT show that:

— Value of turbidity parameters ranged from 55.9 -112 NTU, average value is 84 NTU,
exceeded so many times over the Regulation QCVN 02:2009/BYT,;

— pH values ranging from 5.8 - 6.5, the average value is 6.1, most of the samples
meey QCVN 02:2009/BYT, except samples NM2-1 and NM1-2;

— Value of hardness surface in Ben Luc district ranged 10-27 mgCaCO3/kg, average
is 16.3, meet QCVN 02: 2009/BYT;

— The total iron contentation in the water samples ranged 1.67 - 7:54 mg/l, average is
2.68 mg/l, exceeding significantly from QCVN 02: 2009/BYT;

— Chloride concentration of the water samples in the area for Ben Luc district ranged
from 13.6 - 36.6 mg/L, The average is 20.9 mg/L, lower than the QCVN 02: 2009 /
BYT,;

— Value ammonium concentrations in surface water samples ranged from 0.3 - 0.4
mg/L, the average is 0:35 mg/L, lower than the QCVN 02: 2009/BYT.

Thus, the water quality in the area for Ben Luc district do not meet the Regulation on
QCVN 02: 2009/BYT to target domestic water supply.

3.1.4.2. Assesment follow feedwater for incinerator standard
Comparing the results of water quality analysis at 6 locations at the high tide and low

tide with TCVN 7704 : 2007 shows that :

— Electrical conductivity, TDS S0, phosphate, chloride, N,H,;, THC, Cu,
ammonium meet the standard in both rising tide and falling tide ;

— The parameters such as turbidity, hardness, DO, SiO,%, total iron do not meet the
standard. pH range from 5.6 - 6.5, much lower than the standard for boiler feed water
(8.5-9.5).

Detailed assessment for each parameter on the locations of water quality monitoring in
Ben Luc district on July 30, 2014 is presented below:

(1). Turbidity

Comparing the turbidity analysis results of surface water in Ben Luc district with
TCVN 7704:2007 is presented in Figure 16:

37



120.0
100.0
80.0 |
60.0
40.0
20.0 |

0.0

£ID6 duc —TCVN 7704 : 2007

Figure 16. Comparing the turbidity analysis results of surface water in Ben Luc district
with TCVN 7704:2007

Figure 11 shows that turbidity ranged from 55 — 112 NTU, the average value is 84
NTU, exceeded TCVN 7704:2007 at both time of high tide and falling tide;

(2). pH

Comparing the pH values of surface water in Ben Luc district with TCVN 7704:2007
is presented in Figure 12:
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Figure 17. Comparing the pH analysis results of surface water in Ben Luc district with
TCVN 7704:2007

Figure 17 shows that pH ranged from 5.8 — 6.5, the average value is 6.1, did not meet
TCVN 7704:2007 at both time of rising tide and low tide;

(3). Electrical conductivity (EC)

Comparing the electrical conductivity measurement results of surface water in Ben
Luc district with TCVN 7704:2007 is presented in Figure 18:
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Figure 18. Comparing the electrical conductivity of surface water in Ben Luc district
with TCVN 7704:2007

Figure 18 shows that Electrical conductivity in the range of 101-188 us/cm, the
average value is 122 us/cm, meet TCVN 7704:2007 at both time of rising tide and
falling tide.

(4). Hardness

Comparing the hardness analysis results of surface water in Ben Luc district with
TCVN 7704:2007 is presented in Figure 19:
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Figure 19. Comparing the hardness values of surface water in Ben Luc district with
TCVN 7704:2007

Figure 19 shows that hardness ranged from 101-188 mgCaCO4/l, the average value is
122 mgCaCOs/l, exceeded TCVN 7704:2007 at both time of rising tide and falling tide.
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(5). TSS

Comparing the TSS analysis results of surface water in Ben Luc district with TCVN
7704:2007 is presented in Figure 20:
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Figure 20. Comparing the TSS concentrations of surface water in Ben Luc district with

TCVN 7704:2007

Figure 20 shows that TSS concentrations ranged from 26-83 mg/l, the average value is
44.1 mg/l; exceeded TCVN 7704:2007 at both time of rising tide and falling tide.

(6). TDS

Comparing the TDS analysis results of surface water in Ben Luc district with TCVN
7704:2007 is presented in Figure 21:
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Figure 21. Comparing the TDS concentrations of surface water in Ben Luc district
with TCVN 7704:2007

Figure 21 shows that TDS concentrations in the range of 51-94 mg/l, the average value

Is 61.7 mg/l, meet TCVVN 7704:2007 at both time of rising tide and falling tide.
(7). Alkalinity
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Comparing the alkalinity analysis results of surface water in Ben Luc district with
TCVN 7704:2007 is presented in Figure 22:
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Figure 22. Comparing the alkalinity of surface water in Ben Luc district with TCVN
7704:2007
Figure 22 shows that alkalinity values in the range of 5-9 mgCaCOxs/l, the average
value is 7 mgCaCOg/l, meet TCVN 7704:2007 at both time of rising tide and falling
tide.

(8). Dissolved oxygen (DO)

Comparing the DO measurement results of surface water in Ben Luc district with
TCVN 7704:2007 is presented in Figure 23:
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Figure 23. Comparing the DO of surface water in Ben Luc district with TCVN
7704:2007
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Figure 23 shows that DO concentration values ranged from 5.8 - 7.2 mgO,/I, the mean
value is 6.1 mgO,/I, did not meet TCVN 7704:2007 at both time of rising tide and
falling tide.

(9). SiO5* concentrations

Comparing the SiO3> analysis results of surface water in Ben Luc district with TCVN
7704:2007 is presented in Figure 24:
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Figure 24. Comparing the SiO5” concentrations of surface water in Ben Luc district
with TCVN 7704:2007

Figure 24 shows that SiOs* concentrations values in the range of 15.3 - 23.6, the
average value is 18.4; exceeded many times compared with the technical standards
TCVN 7704:2007 at both time of rising tide and falling tide.

(10). Total iron

Comparing the total iron analysis results of surface water in Ben Luc district with
TCVN 7704:2007 is presented in Figure 25:
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Figure 25. Comparing the total iron of surface water in Ben Luc district with
TCVN 7704:2007
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Figure 25 shows that total iron values ranging from 1.82 — 7.54 mg/I, the average value
is 2.70 mg/l, exceeded TCVN 7704:2007 at both time of rising tide and falling tide.

(11). SO4* concentrations
The analysis results shows that SO,* values in water samples are not detectable.
(12). Phosphate

Comparing the PO,> analysis results of surface water in Ben Luc district with TCVN
7704:2007 is presented in Figure 21:
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Figure 26. Comparing the PO, concentrations of surface water in Ben Luc district
with TCVN 7704:2007

Figure 26 shows that PO, values in the range of 0.24 to 0.40 mg/I, the average value
is 0.34 mg/l; meet TCVN 7704:2007 at both time of rising tide and falling tide.

(13). Chloride

The analytical results shows that CI” values ranged from 12.6 to 33.6 mg/l, the average
value is 20.9 mg/l; meet TCVN 7704:2007 at both time of rising tide and falling tide.

(14). NoH,4

The analysis results shows that N,H, values in water samples are not detectable.
(15). THC

The analysis results shows that THC values in water samples are not detectable.
(16). Cu

The analysis results shows that copper concentrations in water samples are not
detectable.
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(17). Amoni

Comparing the ammonium analysis results of surface water in Ben Luc district with

TCVN 7704:2007 is presented in Figure 27:
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Figure 27. Comparing the ammonium concentrations of surface water in Ben Luc
district with TCVN 7704:2007

Figure 27 shows that ammonium values in the range of 0.3 to 0.4 mg/l, the average
value is 0.35 mg/l; meet TCVVN 7704:2007 at both time of rising tide and falling tide.

(18). Total nitrite and nitrate

Comparing Total nitrite and nitrate analysis results of surface water in Ben Luc district

with TCVN 7704:2007 is presented in Figure 28:
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Figure 28. Comparing total nitrite and nitrate concentrations of surface water in Ben



Figure 28 shows that the total amount of nitrite, nitrate ranged from 0.62 - 0.83 mg/I,
the average value is 0.7 mg/l; exceeded TCVN 7704: 2007 at both time of rising tide
and falling tide.

(19). Summary of the water quality analysis results

The summary of the water quality analysis results of 12 surface water samples in Ben
Luc District, Long An Province versus TCVN 7704-2007 is presented in Table 19.

Table 20. Summary results of the surface water quality analysis in comparison with
TCVN 7704: 2007

The Water supply
No.| Parameter Unit range of | Average ptandard (TCVN | Conclusion
values 7704:2007)
559 - - Do not
1 |Transparency NTU 1120 84.0 <23 (%) meet
2 |pH - |58-65| 6.1 8.5-10.5 Do not
meet
Electric 1014 —
3 |conductivity us/cm : 122.0 1000 meet
187.5
(EC)
10.0 - Do not
4 |Total hardness |mgCaCOslI 6.8 16.3 1 meet
Total suspended 26.4 — ox Do not
° solid (TSS) mg/l 83.0 44.1 15(*%) meet
Total Dissolved 50.7 -
6 Solids (TDS) mg/l 938 61.7 <640 meet
. Do not
7 |Total Alkalinity [mgCaCO3/l| 5.0-8.6| 5.6 250 - 1000 meet
g |Dissolved mgO,/l |56-72| 6.1 <04 Do not
oxygen meet
S 15.3 - Do not
9 |Soluble SiO; mg/I 236 18.4 <0.04 meet
10 |Total Fe mgll | 17-75| 27 <03 Do not
meet
11 | Som SUIe | g 0 0 20 - 40 meet
3
12 |Phosphate PO~ mg/l 02-04] 0.3 30 - 60 meet
13 |Chloride CI mg/l  13.6-36.6 20.9 - meet
14 |Hydrazine NyH, mg/I 0 0 0.03-0.1 meet
Total e
15 hydrocarbon mg/I 0 0 <3 (***) meet
16 |Copper (Cu) mg/l 0 0 <0.007 meet
17 | Ammonium mg/l 03-04| 04 1 meet
18 |Nitrite mg/I 05-0.7| 0.6
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The Water supply
No.| Parameter Unit range of | Average standard (TCVN | Conclusion
values 7704:2007)
19 |Nitrate mg/l 0.1-02| 01
20 L‘ga_' NOand | o 06-08| 07 <002  |Do not meet
3

Table 19 shows that there are 9 parameters such as turbidity, pH, suspended solids,
alkalinity, SiOs?, total Fe, Total NO;” and NO,™ exceeded the standard many times.

3.2. Survey and Analysis of Ground Water

3.2.1. The sampling locations and time

To assess the quality of groundwater in the project area, Environmental Technology
Centre (ENTEC) have taken 06 ground water samples. Sampling locations is presented

in Table 21.
Table 21. Groundwater sampling locations
Distance to Thuan
No.|Symbol Position Deep (m) Dao Industrial Zone
(km)

01 Groundwater wells No. 7 at Go 3.5

NNO1 Den Water Supply Plant 210
02 Groundwater well at Ben Luc 2.4

NNO2 Water Supply Plant 220
03 Groundwater wells No. 8 at Go 3.6

NINO3 Den Water Supply Plant 220
04 Groundwater well No. 1 at 1.3

NINO4 Hoang Long Water Supply Plant 215
05 Groundwater well No. 2 at 1.7

NINOS Hoang Long Water Supply Plant 220
06 Groundwater well No. 10 at Go 4.2

NINOG Den Water Supply Plant 215

Location’s coordinates and time of sampling groundwater in Ben Luc district area are
presented in Table 22.

Table 22. Location coordinates and time of groundwater sampling

No Syorrb Latitude Longitude Time sampling
01 |[NNO1 10°38'48.80"N 106°29'59.50"E 15h30
02 |[NNO2 10°38'25.45"N 106°29'8.78"E 13h00
03 |NNO3 10°38'59.40"N 106°30'8.04"E 15h40
04 |NNO4 10°37'57.60"N 106°29'36.80"E 13h40
05 |NNO5 10°37'51.10"N 106°29'38.40"E 13h50
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No SyoTb Latitude Longitude Time sampling
06 |NNO6 10°39'19.80"N 106°30'20.40"E 15h45

Location map of groundwater sampling in Ben Luc District is presented in figure 29.
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Figure 29. Location map of groundwater sampling in Ben Luc District
3.2.2. Analysis methods
The analytical methods of groundwater quality parameters are presented in Table 14.

3.2.3. The analytical results

The analytical results of groundwater quality in Ben Luc district area are presented in
Table 23.
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Table 23. The analytical results of groundwater quality in Ben Luc district

Parameter Unit Symbol sample Water supply Water furnace standard
No. (TCVN
NNOL| NNOZ| NNO3| NNO4| NNOS| NNOB| 704007y VBC company

1 | Turbidity NTU | 2600 32 | 130 | 625 | 92 | 13.9 <23 (%) <23 (%)

2 | pH i 65 | 68 | 66 | 68 | 64 | 66 8.5_10.5 105-115
3 (EE"E:C)"'C conductivity uslem | 618 | 805 | 395 | 1055 | 1074 | 280 1000 1000

4 Total hardness mgCaCO4/l | 95 117 55 135 | 125 35 1 1

5 (TT"éas')S“Spe”ded solid mg/l 631 | 527 | 352 | 986 | 1004 | 229 15 (**) 15

6 (TT"[t)aé)D'SSO'Ved Solids mg/l | 309 | 495 | 197 | 527 | 537 | 140 < 640 < 4.480

7 | Total Alkalinity mgCaCOJ/I| 30 | 54 | 80 | 40 | 45 | 100 | 250- 1000 250 - 1000
8 Dissolved oxygen mgO,/I 0 0 0 0 0 0 <04

9 | Soluble Si0;" mg/l | 294 | 482 | 30.3 | 53.4 | 53.9 | 33.9 <0.04 75 - 300
10 | Total Fe mg/l | 7.549 | 0.270 | 8.602 | 7.747 | 5.205 | 7.166 <0.3 <0.3

11 | Sodium Sulfite SO5Z mg/l | KPH | KPH | KPH | KPH | KPH | KPH 20 — 40 20 - 40
12 | Phosphate PO,* mg/l | 0.026 | 0.011 | 0.086 | 0.115 | 0.101 | 0.405 30 - 60 30 - 60
13 | Chloride CI mg/| 174 | 228 | 99 | 153 | 160 | 51 i -

14 | Hydrazine N,H, mg/l | KPH | KPH | KPH | KPH | KPH | KPH | 0.03-0.1 0.03-0.1
15 | Total hydrocarbon mg/l KPH | KPH | KPH | KPH | KPH | KPH <3(**%) < 3 (***)
16 | Copper (Cu) mg/| KPH | KPH | KPH | KPH | KPH | KPH <0.007 <0.007
17 | Ammonium mg/l 0.2 | KPH | 0.2 0.2 0.3 0.2 1 1

18 | Nitrite mg/l | 0.075 | 0.045 | 0.060 | 0.045 | 0.020 | <0,01 - -

19 | Nitrat mg/l | 0.004 | 0.005 | 0.040 | 0.010 | 0.020 | 0.050 - i

20 (T*‘ltﬂ)r"”'te’ nitrate mg/l | 0.079 | 0.050 | 0.100 | 0.055 | 0.040 | 0.050 <0.02 <0.02
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Notes:

(*)According to the converting of University of Wisconsin Green Bay
(**)Boiler feed water standards according to ABMA
(***)THC concentrations in water as a function of the origin of oil;

(****)Total analysis results of nitrite and nitrate concentrations measured in the parameters 18 and 19 .

KPH: Undetected

3.2.4. Ground Water Quality Assessment

3.2.4.1. Assesment follow dosmetic supply standard

The results compare the quality of groundwater samples with Ben Luc District Regulations QCVN 02: 2009 / BYT of the Ministry Health

is presented in Table 24.

Table 24. The results comparison with groundwater quality standards QCVN 02: 2009/BYT

. Symbol samples QCVN
No. | Parameter Unit NNOL NNO2 NNO3 NNOZ NNO5 NNOG | 02:2009/BYT
1 | Turbidity NTU 260.0 3.2 13.0 62.5 9.2 13.9 5
2 | pH i 6.5 6.8 6.6 6.8 6.4 6.6 6-85
Electric -
3| conductivity usfem 618 805 395 1055 1074 280
(EC)
Total 350
4 |l mgCaco3/l 95 117 55 135 125 35
5 fgfige”ded mg/l 631 527 352 986 1004 229 -
Total R
6 | Dissolved mg/l 309 495 197 527 537 140
Solids (TDS)
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. Symbol samples QCVN
No.. | Parameter unit NNO1 NNO2 NNO3 NNO4 NNO5 NNO6 | 02:2009/BYT,
Total -
T | Aalinity mgCaco3/! 30 54 80 40 45 100
g | Dissolved mgO2/] 0 0 0 0 0 0 '
oxygen
o | ol mg/! 29.4 48.2 303 53.4 53.9 33.9 '
10 | Total Fe mg/l 7.549 0.270 8.602 7.747 5.205 7.166 05
Sodium -
1 | mg/l KPH KPH KPH KPH KPH KPH
12 | pRosphate mg/l 0026 | 0011 | 008 | 0115 | 0101 0.405 '
13 Chloride CI- mg/I 174 228 99 153 160 51 300
14 | Hydrazine 1 KPH KPH KPH KPH KPH KPH '
N2H4 M
Total -
15 | pirocarbon KPH KPH KPH KPH KPH KPH
16 Copper (Cu) mg/l KPH KPH KPH KPH KPH KPH -
17 Ammonium mg/I 0.2 KPH 0.2 0.2 0.3 0.2 3
18 | Nitrite mg/l 0.075 0.045 0.060 0.045 0.020 <0,01 i
19 | Nitrat mg/l 0.004 0.005 0.040 0.010 0.020 0.050 i
Notes:

QCVN 02: 2009/BYT: National Technical Regulation on domestic water quality;
“  Not specified.
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Comment:

According Table 24 comparison quality of surface water Ben Luc District with QCVN
02: 2009/BYT show that:

— Value of turbidity parameters ranged from 3.2 -260 NTU, average value is 60.3
NTU, exceeded so many times over the Regulation QCVN 02:2009/BYT, except
sample NNO2;

— pH values ranging from 6.4 - 6.8, the average value is 6.6, meet QCVN
02:2009/BYT;

— Value of hardness surface in Ben Luc district ranged 35-135 mgCaCO3/kg, average
is 93.6, meet QCVN 02: 2009/BYT;

— The total iron contentation in the water samples ranged 0.27 — 8.6 mg/l, average is
6.08 mg/l, most of sample exceeding QCVN 02: 2009/BYT, except sample NNO2;

— Chloride concentration of the water samples in the area for Ben Luc district ranged
from 51 - 228 mg/L, The average is 144.1 mg/L, lower than the QCVN 02: 2009/BYT,;

— Value ammonium concentrations in surface water samples ranged from 0.3 - 0.4
mg/L, the average is 0:35 mg/L, lower than the QCVN 02: 2009/BYT.

Thus, the water quality in the area for Ben Luc district meet the Regulation on QCVN
02: 2009/BYT to target domestic water supply, however, be treated as turbidity
parameters and check the remaining parameters ensure QCVN 02: 2009/BYT.

3.2.4.2. Assesment follow feedwater for incinerator standard

Comparing the results of analysis of groundwater quality at 6 locations with national
technical standards TCVN 7704: 2007 shows that :

— Parameters such as TDS, SO5%, phosphate, chloride, N,H4, THC, Cu, ammonium
meet the standards;

— Parameters such as pH, hardness, TSS, SiO,?, total NO, and NOs did not meet the
standards

— Transparency parameter of all samples meet TCVN 7704: 2007, except for samples
NNO1 NNO1 exceeded the standard;

— Electrical conductivity (EC) at 4/6 sampling locations meet the standard, 2/6
sampling locations have conductivity exceeding the standard.

— Total Fe of most samples do not meet the standard, except for sample NNO2 meeting
the standard

Detailed assessment for each parameter on the locations of water quality monitoring in
Ben Luc district on July 30, 2014 is presented below:

(1). Turbidity
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Comparing the turbidity analysis results of ground water in Ben Luc district with
TCVN 7704:2007 is presented in Figure 30.
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Figure 30. Comparing the turbidity analysis results of ground water in Ben Luc district
with TCVN 7704:2007

Figure 30 shows that turbidity ranged from 3.2 — 260 NTU, the average value is 60.3
NTU, most parameters meet TCVN 7704: 2007 except samples NNO1 and NNO4;

(2). pH

Comparing the pH values of ground water in Ben Luc district with TCVN 7704:2007
is presented in Figure 31:
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Figure 31. Comparing the pH analysis results of groundwater in Ben Luc district with
TCVN 7704:2007

Figure 31 shows that pH ranged from 6.4 — 6.8, the average value is 6.6, did not meet
TCVN 7704:2007.
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(3). Electrical conductivity (EC)

Comparing the electrical conductivity measurement results of groundwater in Ben Luc
district with TCVN 7704:2007 is presented in Figure 32:
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Figure 32. Comparing the electrical conductivity of groundwater in Ben Luc district
with TCVN 7704:2007

Figure 32 shows that electrical conductivity ranged from 280 to 1084 us/cm, the
average value is 704.5 ps/cm, meet TCVN 7704:2007, except for samples NN0O4 and
sample NNO5.

(4). Hardness

Comparing the hardness analysis results of ground water in Ben Luc district with
TCVN 7704:2007 is presented in Figure 33:
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Figure 33. Comparing the hardness values of groundwater in Ben Luc district with
TCVN 7704:2007
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Figure 33 shows that hardness ranged from 35-135 mgCaCOa/I, the average value is
93.7 mgCaCOay/l, exceeded TCVN 7704:2007.

(5). TSS

Comparing the TSS analysis results of groundwater in Ben Luc district with TCVN
7704:2007 is presented in Figure 34:

1200

.
600 N § \\
S EIET

NNO1 NNO2 NNO3 NNO4 NNO35 NNO06

== TSS —TCVN 7704:2007
Figure 34. Comparing the TSS concentrations of groundwater in Ben Luc district with
ABMA standard

Figure 34 shows that TSS concentrations ranged from 229.2 — 1004.4 mg/l, the
average value is 621.67 mg/l; exceeded ABMA standard .

(6). TDS

Comparing the TDS analysis results of groundwater in Ben Luc district with TCVN
7704:2007 is presented in Figure 30:
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Figure 35. Comparing the TDS concentrations of groundwater in Ben Luc district with
TCVN 7704:2007
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Figure 35 shows that TDS concentrations ranged from 140 to 537 mg/l, the average
value is 376.5 mg/l, meet TCVN 7704:2007.

(7). Alkalinity

Comparing the alkalinity analysis results of groundwater in Ben Luc district with
TCVN 7704:2007 is presented in Figure 36:
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Figure 36. Comparing the alkalinity of groundwater in Ben Luc district with TCVN
7704:2007

Figure 36 shows that alkalinity values ranged from 30 to 100 mgCaCOsl/l, the average
value is 58.08 mgCaCOa/l, do not meet TCVN 7704:2007.

(8). Dissolved oxygen (DO)
The analysis results shows that DO values in groundwater samples are not detectable.

(9). SiO5* concentrations
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Comparing the SiO3* analysis results of ground water in Ben Luc district with TCVN
40

7704:2007 is presented in Figure 37:
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Figure 37. Comparing the SiO5* concentrations of groundwater in Ben Luc district
with TCVN 7704:2007

Figure 37 shows that SiOs> concentrations ranged from 29.4 to 53.9 mgl/l, the average
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value is 41.5; exceeded TCVN 7704:2007 many times.
(10). Total iron

Comparing the total iron analysis results of groundwater in Ben Luc district with
TCVN 7704:2007 is presented in Figure 38:
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Figure 38. Comparing the total iron of groundwater in Ben Luc district with
TCVN 7704:2007

Figure 38 shows that total iron values ranged from 0.27 to 8.6 mg/l, the average value
is 6.1 mg/l, exceeded TCVN 7704:2007 except sample NNO2.

(11). SO5* concentrations
The analysis results shows that SO5> values in groundwater samples are not detectable.
(12). Phosphate

Comparing the PO,> analysis results of ground water in Ben Luc district with TCVN
7704:2007 is presented in Figure 39:
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Figure 39. Comparing the PO,> concentrations of ground water in Ben Luc district
with TCVN 7704:2007
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Figure 34 shows that PO,> values ranged from 0.01 to 0.41 mg/l, the average value is
0.12 mg/l; meet TCVN 7704:2007.

(13). Chloride

The analytical results shows that CI" values ranged from 51.48 to 228 mg/l, the
average value is 144.2 mg/l; meet TCVN 7704:2007.

(14). NoH,4

The analysis results shows that N,H, values in groundwater samples are not detectable.
(15). THC

The analysis results shows that THC values in water samples are not detectable.
(16). Cu

The analysis results shows that copper concentrations in water samples are not
detectable.

(17). Amonium

Comparing the ammonium analysis results of ground water in Ben Luc district with
TCVN 7704:2007 is presented in Figure 40:
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Figure 40. Comparing the ammonium concentrations of groundwater in Ben Luc
district with TCVN 7704:2007

Figure 35 shows that ammonium values ranged from 0.0 to 0.3 mg/I, the average value
1S 0.2 mg/l; meet TCVN 7704:2007.

(18). Total nitrite and nitrate
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Comparing Total nitrite and nitrate analysis results of groundwater in Ben Luc district
with TCVN 7704:2007 is presented in Figure 41:
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Figure 41. Comparing total nitrite and nitrate concentrations of groundwater in Ben
Luc district with TCVN 7704:2007

Figure 41 shows that the total amount of nitrite, nitrate ranged from 0.04 to 0.1 mg/I,
the average value is 0.06 mg/l; exceeded TCVN 7704 2007.

(19). Summary of the ground water quality analysis

Summary results of the groundwater quality analysis versus TCVN 7704: 2007 are
presented in Table 25.

Table 25. Summary results of the ground water quality analysis versus TCVN 7704:

2007
The " oandard
No.| Parameter Unit range of |Average (TCVN Conclusion
values 7704:2007)
Meet the
1 |Transparency NTU [3.2 -260| 60.3 <23 (%) standard, except
sample NNO1
2 |pH - 6.4-68| 6.6 8.5-105 Do not meet
Electrical 280 - stanlgl/laer(z‘zlt tehfcept
3 ((:Egluctlvny us/cm 1074.00 704 1000 samples NNO4
and NNO5
4 |Total hardness |mgCaCOs/l| 35-135| 93.67 1 Do not meet
Suspended 229.2 - o
5 solid TSS 1004.4 621.67 15 (*%) Do not meet
Total 140 —
6 |Dissolved mg/l 537 367.5 < 640 meet
Solids (TDS)
Total
7 Alkalinity mgCaCOg3/l| 30— 100 | 58.08 250 - 1000 Do not meet
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Water supply
The standard
No.| Parameter Unit range of | Average (TCVN Conclusion
values 7704:2007)
8 Dissolved mgO,/I 0 0 <04 meet
oxygen
9 |Soluble SiOs* 259é49_ 41.5 <0.04 Do not meet
Do not meet,
10 | Total Fe mg/l  |0.27 -8.60[ 6.09 <0.3 except for
sample NNQ2
11 SodlzL_Jm Sulfite mg/l 0 0 20 - 40 meet
SO3
12 Egoif’hate mg/l  D01-041 012 | 30-60 meet
4
. ) 51.48 — meet
13 |Chloride CI mg/l 998.0 144.2 -
14 |Hydrazine mg/! 0 0 | 003-01 meet
NoH,4
Total ek meet
15 hydrocarbon mg/l 0 0 =3 (")
16 |Copper (Cu) mg/I 0 0 <0.007 meet
17 | Ammonium mg/I 02-03] 0.22 1 meet
18 |Nitrite mg/l D.02-0.08 0.05
19 |Nitrate mg/l 0- 0.05] 0.02
Total nitrite,
20 nitrate (***%) mg/l  |0.05-0.1] 0.06 <0.02 Do not meet
Notes:

(*)According to the converting of University of Wisconsin Green Bay

(**)Boiler feed water standards according to ABMA

(***)THC concentrations in water as a function of the origin of oil;

(****)Total analysis results of nitrite and nitrate concentrations measured in the
parameters 18 and 19 .

Table 25 shows that there are 6/18 parameters (pH, hardness, TSS, alkalinity, SiOs%,
total nitrite, nitrate) which did not meet the standard at all sampling points, and 3/18
parameters (i.e. turbidity, conductivity , total iron) which did not meet the standard at
some points.

4. CONCLUSIONS AND RECOMMENDATIONS
4.1. Conclusions

- Surface waters in Ben Luc district are abundant with Vam Co Dong river system
(which is a major tributary of the Dong Nai river system) flowing through, besides
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also Ben Luc River with a length of 33km and interlaced canals. However, plan to
build the waste-to-energy incinerator plant with capacity of 300 tons/day is located at
about 30 km from the sea. Therefore, the water quality in Ben Luc district is unstable
over time (between rising tide and falling tide, between the dry season and the rainy
season), which is saline and acidified sometimes.

— The result of the investigation and the actual survey of water quality in Ben Luc
district showed that the ground waters are main sources of water supply for production
and domestic purposes. The ground waters are treated at the Go Den water plant, Ben
Luc water plant, Hoang Long water plant. Some companies or investment projects has
the individual groundwater wells to supply waters by themselve for production and
domestic purposes.

— Comparison of the analysis results of water quality in Ben Luc District in July 2014
with TCVN 7704: 2007 showed that 10/19 parameters (including turbidity, pH,
hardness, solids suspended, alkalinity, DO, SiO3?, total Fe, total NO,” and NO5) did
not meet the standard and 9/19 parameters (including conductivity, TDS, SO3*, PO,
Cl, N,H,, total hydrocarbon, total compounds of Cu, NH,"). Combined with reference
data from Center of Environmental Monitoring and Technical Services of Long An
Province in 2013 one can make conclusion that the surface water in Ben Luc district
does not meet the standard for feeding the boiler of the waste-to-energy incinerator
with capacity of 300 tonnes/day.

— Comparison of analytical results of groundwater quality in Ben Luc District in July
2014 with TCVN 7704: 2007 shows that groundwater quality at depths of about 210-
230 m in Ben Luc district is slightly acidified, which have 6/18 parameters (i.e. pH,
hardness, TSS, alkalinity, Sing', total nitrite, nitrate) did not meet the standard at all
sampling points, 3/18 parameters (i.e. turbidity, conductivity , total iron) did not meet
the standard at some points. Combined with reference data from Center of
Environmental Monitoring and Technical Services of Long An Province in 2013 one
can make conclusion that groundwater in Ben Luc district can meet the standards for
feeding the boiler of the waste-to-energy incinerator with capacity of 300 tonnes/day if
some parameters, including electrical conductivity (EC), pH, hardness, suspended
solids, alkalinity, Si032', total NO, " and NO;3™ will be improved to meet TCVN 7704:
2007.

— The survey results also show that actual groundwater in the project area is sufficient
to provide 500 m*day for feeding the boiler of the waste-to-energy incinerator with
capacity of 300 tonnes/day.

4.2. Recommendations

-On the basis of the mentioned above results, it can recommend Tsuneishi to sellect

the groundwater for supplying water to the boiler of the waste-to-energy incinerator
with capacity of 300 tonnes/day.
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- Tsuneishi may consider the alternative to sign contracts with Go Den water plant,
Ben Luc water plant, Hoang Long water plant to provide water for the waste-to-energy
plant's operation.

- To have proactively source of water supply for the waste-to-energy plant’s operation,
Tsuneishi may request permission from DoNRE of Long An province to exploit and
treat groundwater by themselves. However, Tsuneishi must prepare the documents for
extraction and use of groundwater, then submit DoNRE of Long An province for
review and People Committee of Long An province for getting license. In addition,
Tsuneishi have to make a report on environmental impact assessment for groundwater
exploitation and treatment project with capacity of 500 m*/day to submit the Economic
Zone Management Board of Long An province for review and approval.
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BIWASE Binh Duong Water Supply Sewerage Environment Co.Ltd. (B > X
VIKIE -« FKERBESHL)

BR-VT Ba Ria-Vung Tau Province (/XU 7T « 71 & 74)

CITENCO Ho Chi Minh City Urban Environmental Company Ltd. (F&—F I
il HBR T = 4

Co, Ltd Company limited (BRX=t)

DIT Department of Industry and Trade (FEZE K ONEREHER)

DOH Department of Health (fRfa:Es)

DONRE Department of Natural Resources and Environment (KIREJH - Bg
BEH)

DOST Department of Science and Technology (FFFHifrHER)

DPI Department of Planning and Investment (FFHE#EES)

ENTEC Environmental Technology Center (Beimtiffit . #—)

EPZ Export Processing Zone (NI [X)

GDP Gross Domestic Produst ([EWNHRAPE)

HCMC Ho Chi Minh City (&—F 3 1)

ICs Industrial Clusters (L3727 7 A% —)

IPs Industrial Parks (T.Z£[Hh)

1ZA Industrial Zone Administration (T2 — L& HER)

17s Industrial Zones (T.3> —)

MONRE Ministry of Natural Resources and Environment (K7K& 5 EsER
)

PPC People’ s Committees (NERZEEL)

QCVN Vietnam Technical Regulation (+X kAT HELH])

TCVN Vietnam Standards (<X k7 A 5EYE)

TKC Tsuneishi Kamtecs Corporation (Tsuneishi Kamtecs ftf)

VSIP Vietnam Singapore Industrial Park (. hJF LA « U HKR—)L T3
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de B
H X

HAIE, XL Tsuneishi Kamtecs Corporation (LA Tsuneishi &%) X 300 h/
H O BB BEFLEEEZE (LA Work & 79°2) ZETH7OICA—F I A WEZ
B (Rt AE, B X, NYIT - T8 vy A CHEIBEEBEEY., %
BEIEY), EIEBEEY OB R OMEEZIT > T D,

Tsuneishi I% Environmental Technology Centre (ENTEC) (Zx%f L T kEilkd Work % FEhid4 5
7= 81Z Tsuneishi ~DO ) Z#4&HE L7~

FONREIL:

(D). wmOHEMRTGIET, »ORENT L THENRFIETH—F I Uik ELE (Ko
FAE, ERAE, RNUT - TUA TR nrT V) CTOETREEREEY ., AERED.
EERRBETEM) OFEATCMEIR, IR - ECIRTL, LB - ALy, ISR - ERREIS . ALER - AL
SEIG . IR - EREe. A - A BeEERET D 2L

(2). 2020 4ER N 2025 HFEETOR—F I VIR OELE (RUFA44, B XA, N
T TR UE, vy T V) OBEEEREEY. HEEEY. EREEDORLEREHE
THZL;

(3). Tsuneishi (Zxt L CREPEEMERN FELEORRBITE L CHEME, FEY A N, FE
OEIEHER O OO HEM, BT A v ABGORATFRE, ~—7 v T 4V
THEE, RBFEOBARGHET RA ZA&ITH 2 &,

EGNE Z IS EE 1 D Scope of Work (ZHEEEY 5,



®1E=
BEWEEREEY . AEREY. ERERBEWLEOBIRTTE

1. 1. EREXREEY, FEREY. REEEVORAER
L LLA—F IR 5EREEREY. FEREYD. ERREEDORLEE

A—F I HIIABIOHT, #EE, b, BA - Al B - SO RPoT, ENTHE
ERBEEZRIZLTBEY, ERMXONT ThY, HH7 V7 ORERR— 2 EEE
Z—Tho, ELEFT 2,095 kn* . AHE 900 TALLET (2010 BE) | A3 Ty
RWR T VT HIEDR Z A T 7 IREFHIIIAIE LTV D, A= F I RO
HEH—THHDHIRLT, ST AORFHOLMTHHY . GDP OFEMIIINFIT 120%
W25,

ENEE &l 79 720l I KREOREL 24 PE L T AMIZHA—F 2 U HIEE KR ED
KRG R L X —Z2HEE L TEHEY (4,900 5 kWh/H) . 200 5~ /B EOFERESE
ML) A 7 IVATREZRBEEEM L OV A 7 VAR ATREIR BEEEM E O BEEEY) Gk, B, &K
R) ZBREICHHELTEBY ., HRBECAMOAMI IR RIS b DFEEY D=
DB BT STV 5,

A—=F IO NAIF 900 TALLET, BEHO/NETTSORBUEA — = BHOL X b
Ty RT IV, R WRIUHRRE. T, A9 53,601 O TH, £ 12,502 O EFEBINTEE L T
Wh, A—F I UHITHER 8,000 b OHEHEEEREY &2 —EE, FEI. THENL
PR LTS, D5 b, NI - Hil STV 2 DI 6, 500~6, 700 2/ H T,
BOIZVIA I ADEDICAY Ty FELTRASH TN S, IO Z < D hn
WA DAEHUZEFES L TN D, ZHBEDEROBENNERITHK T~8h L HEE SN TV D,

A B, HNO MM OE O FEEMMBIIIET ICkEmSNTND, Fitick b &,
2010 4EF TIZHEFEEEY O OINE « JFEEITH 6,500 hr/H TRAEED 84N E L=,
ZD% T HIZET LTV D, TN TOREEYOIE - EHIITHESCME A GER) 1Tk
STITONTWD, M COREEMIEREZE 1.1 177,

# 0.1. FHXOBEFYINEE

No INEE K INEE (F/HB)
01 #RBRBE 4L (CITENCO) 2,601.17
02 M 799. 42
03 1 Dictrict 109. 71
04 2 Dictrict 27.08
05 3 Dictrict 53.92
06 4 Dictrict 83. 67
07 5 Dictrict 269. 07
08 6 Dictrict 150. 67
09 7 Dictrict 122. 25
10 8 Dictrict 102. 17
11 9 Dictrict 211. 69
12 10 Dictrict 212.23
13 12 Dictrict 261. 18
14 Phu Nhuan 164. 26
15 Go Vap 403. 19
16 Tan Binh 110. 37
17 Tan Phu 215. 31




No R ERE NEE (F/H)
18 Thu Duc 119.92
19 Hoc Mon 39. 41
20 Binh Thanh 142. 37
21 Binh Tan 154. 23
22 Nha Be 25. 78
23 Cu Chi 119.93
&t 6, 500

ML Department of Natural Resources and Environment, Z2010.

T X DT, 2011~2020 4E O [E I FEIEY AL L FHE &2 K FE L7 A E (Decision
No. 789/QD — TTg May 25, 2011) “TrR&#L72 2011~2015 FFOFFRIERE, T742bb . #mH
DI THRA LTI D SSUNEREMREDBITINE - Wy Shd 2 & L LI EEER—TF 3
VITIEBEICER L TV D, LI LR S, FRERFEEY O EEEOIUE - 53T L0 &<,
IVAEIRF LTI 100%IZEE LTV D, Lav L. FEERBEFEY) O I L ALEE fifi 5% O N7 1 & Tl
EINAWETHH - VA 7 vanizh, —HIFRERICRE S Tn5,

TN DOFIERETEBFEEY OIUEIL 3 FEOMENTT> T\ b BMRESthE 22 oAk
— B A4S HWITER/HIX. (Tan Phu & Binh Tan (ZH7- 105 E SN2 HIX A —E X
STV Th D, MIERESHIIHASIC o7z, ROV AT ARRBOIZE -
TRIY.EINTEY, Zbid 30 5 @M E (trade union) & 3 DDUNEMA
(cooperative collection) T& 5 (2 District. 4 District. 6 District. Go Vap #B.
Thu Duc £B) o #FHC KL D & FRERFEIEM O 60%TRMMIEMN, 40003 EME & Ay —E
ASHEME L TV D,

R—F 2 U OFEEETEY N A EREEMICE LTk, EEARARERIITHESCRETH DL,
FOMEDE (KT A4E, B X, NUT - T2 08) (2h 5 TS0l b3S EIR
Thb, TNODPLIELTBEEDIIY A 7NN O DIl h—F I U HIEITI D,
RERLIE, A—F I UMY YA I ARHEEREED OO T2 Olis ek li 2 L L L
-5 ThbH,

BT OFFHCIEL 17 0T — R TN S 5 12,000 L EDO KB, FHIHE,
NI R O T3EITENC K » TRAT D EEEREY L O EREY ORERITR—F I Uif
EIROE T PE LRI K O EREFEY O 80%% 5 TW\D, A—F I Ui CTRET 5]
PEFEFEFY) - HERFEMOEE R 1.2 1TRT,

* 0.2. R—F I VOBTEERETY &K OH EREIEM A&

No. BEZEY) OTEIE »ERE (LM /H)
01 | IEFEELEFEFEEYD 1,500 — 2,000
02 | AEBFEXEFEEY 250 - 350

ML Department of Natural Resources and Environment, 2010

TN 24 FEOEZEICET AT, BIESCA v XM EOIEFITHERFEEY OFA
I 10%2L ¢, YepbomEHT 3. 0~5. 0%, RETENOIIRKEOFEHRN (16.5%) . £
7o, @ - BEMPEE DT 39. 29T, BABKIIHRKTH-7-, L, ZHBITERICE
VA7 vEanzmEiHshTnWb, FEEREORFEREYOREELR 1.3ITTRT,

% 0.3, m—F I U OEER DOFEEY R EEL

No. | EE [ #& %




No. EEE EE %
01 =23 0.68
02 A v ¥ 0.57
03 F2 16.5
04 {2 0.17
05 NyT Y — 0.51
06 E 2.27
07 4 BN T 39. 16
08 e 3.5
09 mik 5. 45
10 A 7 L OH 3. 64
11 X (g 5.76
12 e AR 1.72
13 H I 0.23
14 EN 0.25
15 HEH - AT A 0.04
16 AR OAR L, 3.75
17 TIAF v I RO T T AF > 7 B 2.34
18 H T A 0.05
19 je 0.2
20 AT A - ABKES, 0.94
21 itk 2.49
22 Jik £ 2.26
23 £ 5 2.79
24 Z D, 4.73
H1#L: Department of Natural Resources and Environment, 2010
R—F I T CHRAETHHEEREMOMIRER 1.4 1T5RT,
= 0.4. A—F I U CHRAET DLAFEFEEYOMER
No. R FAERS (% SR 5 i
Ea A | 0= N
or | AERATRO BRI, 77 A7 it - 9t
02 PR 97 RIEST (B~ = =1~ 22.4 MmyeE,. VAo
74 7)
03 | A4 (FAKETR) 13.3 VYA 7
BEW AR, BEZ 4 VX —H (lE7 1 v
04 | ¥—MEEL) | W, AEFEEDA 13.1 BEH
A BENR
1] > =) = A
05 %;%;jgﬁi%i&\ iy HHUIN T X HE K AL g 3 . B H s
fe-7 B ViGJe, BEaeE. BEERAL B
06 | porr. g 75 BEALE
07 | FREEEH 3.4 BER, VYA I
08 ig;?g CHIREIE L, R RAE 2.5 [T, R, BN C
09 | JR, ¥y U A, BEIEMER 1.7 B - HHILT
10 | BEO4. BEIRHAR, nikilE. $hRA T 1.5 VA7
11 | O EWE % &ich EREY 1.3 BEA
12 | BEsy T =, SEA 0.6 e SR, YA
13 | BEat)T 0.3 EAL - LT
14 |ErF—ARyo A 0. BER, VYA T
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No. TR EAERS (EHN S0EJ5

15 | BEETHERR 0.1 BEEL, VYA v
16 | BEMEMniRatEs], BEfRdE, Beik Al 0.1 BEA]

ML Department of Natural Resources and Environment, 2010

1.4 ORERDOHR—F I VT ORAET 2 FE B EFEFEMI IO RS, MR 3700
BES T, A, WEMN, AEVMEMEDOET Yy FOFE, TKBRETH D, PEEFEEDD
%<3V VA ZIVATHET, ARV 21T » CA EFREIY 2 A EFREFEYIC LT, AIMEE
b, VA 7L T 2855 LT\ b, AEREEYO Y YA 7 LR iE 55~T70%,
BEANZR 1L 156~18%, [EALALERIT 8%, BE/KAEEfiEE COMBEIL 5 % TH D, 2010 FEDLTDHE
HIR (FEEDANZGD) 6 OFEFRIEYRAERITK 300 Mo /H T, EE® 70% D
TR (16%) & A Z U—Ik (15%) DOEEFEYTH S,

BT OPEXFERYSCA ERITEY 2 INE - EiR, A, VA 270, AT 57-01chix
11,000 LLEDR Y Z v 7 EUEE . 49 OF EZFEFEREDRIL, 13 OF EFEFEY OE - 4L
Bt Ry U — 7 BRI LT (201148 H)

TEMM, BN T, T¥7 7 A X —OFEFREMOIVERIT 80%L ETH D, T MM,
BN TR DIE & A E O KRB TR L - TREEMEERL TV D,

LU S, NN TENS OFEREY (FICEIZDR VW DOBEENIT. Ny T U —,
F oy 7)) ITNES T ARWD, HEICiEb2RVvWL— FTIE SN TW5, FEREME A
77 E LTCRAILEY ., FIERBEEMITIREAL TS,

L 1.2. XU HIBITLEWEEREEY. AEREY. EREZVORLR

BIE, XM LAO-ESRE LR AL DEFITSESN TN D, TR, (EEH, pEHE
IZLARTICEE R D & Ze 0 RIFRIZ/2 > T D, lERICKZ DN TEL OFEESTEY —
DOHBENED LN TWVD, T bOFEEFEESCEMHBIMIEBEN BN H D, oD
ROT 4 7 & RN ETEEEDIIRBICEN L 20 HIRL 2L T\, 2005
NG 2010 HF TITRA LA S AREEFEEY O FITHE KL TV D,

v RO AN OIE 1,550,000 ALLET (Statistical Yearbook of Vietnam, 2010) .
BE O, A=<=y b, BHEDLVANT UROBT IV, P, WFERER., BTN H Y .
92,796 O TGN 24 O THEMMSCT Y 7 AKX —IZNHIL TWDHL, £ 8, 138 O/NFAR T
B0 100 OEFMEREN H 5, T LT, B HK 884 b OHERTFEIEY K ONE I B EEY)
FEEEREYNE L X B TUS SN TS,

BUE, B XA OETES, AR COBEEEEEYAEIL E 725 T, Hetic ks &
2010 X ETEFEIEY O X OUE « B EIX 710 Fo/H (GBAEED 84%) T, TN LA
MEICER LT 5, ERBEREYOIE - EHkIE 96 OO A TIThiv T b, A
TIIOOMBENIUE LT-BEEY DO EZ KR 1.5 ITEHET 5,

# 0.5, BV RO T EEIEYIEMRE & IVEE

No. ISR HE INEE (F/B) Fa %)
01 | BIWASE 620 87
02 | Urban Tan Uyen HiX{E3E44t 55 7.9
03 | Dau Tieng Hf1[X 20 2.9
04 Phu Giao #i[X 15 2.2

ML Environment Status Report 2005 -2010 of Binh Duong Province
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BifE. Thu Dau Mot, Di An, Thuan An HUXZESRHAET HIEAEEOEEREEMDIZE AL
< Nam Binh Duong [EEFEHMMEL a7 L v 7 A ZIVE « I SN TRBEI SN TWD, £
DEITK) 620 F /B THD, X 5HIZ, Nam Binh Duong EEEIMHUIFLa T L v 7 A0
H3E < AIZH7E LTV % Dau Tieng, Phu Giao, Tan Uyen HU[X CIX[EEEETEY L4 HIX D1
SN AT X T ER TN D,

PESEFETEY) K OV EFEFEY T 2010 4E121% 13 OB EM - WS HIZ L > TS ST
e TDOIH AFIBFELSRALARICH D, TNDOSHITH EFEIEYER, ABLOFF A & B
LTW5, FHE, AEEEDRERERODT N 15%2NRHNEST T 5 CTINE « #Efflk S
ATV S, IS0 9001:2000 K> IS0 14000 Z HUfS L TV A RAEFHEITEEIED 14, 5% X720
D, TN DEEDBNBIFAEITOREEY OWMELIZELAS 5,

# 0.6, B RAETRAELUIEERETY & AEFREY ORE

s AR
BEEERED FEBETREEY
Iy —r 85, 626 21, 821
TS T AH— 2,179 553
T — LS 234, 559 39, 245
ast %2 322, 364 61,619
= ro/R 883 169

M. Environment Status Report 2005 -2010 of Binh Duong Province

B X UBITIE 1T OBNERE E ISR H 0 . By FEUT 2,370 IRTH D, I HIT,
106 DA~<NNVAF TR H =7 )= 7 R3H 5, Wbt CIREERBEIEDIIREE ORI
W THRBE THRISNTWD, B X4 TIUE « AR S 7= EIRBEEY OEI 5135 91. 3%
Thbd, TOFEMILLTO LS TH D,

— JABED BFAET D IERBEZEY) DI - AELDOFIE X 100%;
- V= RREZ Y =y 7 BIEE < AU XD EIRBEFEY) OES 1L 10%,

BN OJFRE T O ERRBEIEY O G RITEERICH 5, BIE, 17 @ET0JEkto 2 B 7 AT
ERBEFEDHBERFE R H D | BEAI S D ERFEEY OREITN 142 kg/ H TH D, LL7A
DH, BCORRFIZ 0 REIGR IEEEENEE STV L DT Tt <, Frlo, #Bl
HETHIZH S 2 EHFTOWBE, Thuan An JEBE& Di An 5B CIXBEENF OEHERRF O BREE~D
BN /> T D, 23U OBERNF T BRI (R E O M ESM 2 RGE L TV A3,
PRI DR & DT &2 T AN TND, B X EDIFE A E ORI I Ar
BLTRY, EREEYENFZRE L TV DRI E s Es#Ho L TRy, EH%
HEL < LTCWDOCIEBRBEEMAEL T < OFEICER L TW5D,

BAE, 3L AL DOEEEEDITINAE S, Nam Binh Duong FEEMLHE o 7L v 7 X TJE
TN TS ENTWS, ZDIED, Dau Tieng, Phu Giao, Tan Uyen HiX TIIFEHEMITINLE
SNTA—T XU TINTWD, O FIEFEAN LB Z RFECTE 3, BREHERD
FKRE o5 TW5b,

PEEFEEY e VIR R A EREEY OLILEEIZ T TR LT, HEL DR, %
bbb, EEITAEREVLILO T A & 0 AT LB E TS L TR0
L OWDBEBENRTEEL WD, FE/BRICLD &, BIE, AEREHOIVE - Eifl & 0L
SYDFF ARG L TOWDAEZEN 13 5V, 159 ODR7 T v FEINZEENBY . FEEHOLL
P SO EBE LTV 5,
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ERRBFEFEMZ DN T 16 FLONDTHIT 2 #E13 G EFEEY OIE - B L OO Z 1 &
VARAEBAFLTWDICTE R, 209 2, EREEDOMEFEIRIAR 072 b 0T, Fil
DREL K, HEOGYJFIZ 72 > TW D, ERFBEFTMBERIF 2 3E L T D 7 REOBEANF
X 2 REIGYBA IR EEE 1372 <. DT 0T 3 BATOBERIFIZ 7 A b RE A O Bl KR
BYSHIEEEB R S D DR TH D, HFd HNTZZ A MRBERIKIZIG YRS 1% 5K % 3 U9 I #
BEFEY) & DI TH LTV D,

L. 1.3. R T EDEMEXREEY. FEREY. BREEVORLER

2012 FERIEETRUTAHITIL 3 OTEY—0RH Y | REEmAEL 9,838.31 ha I &5,
FTDHH, 2T OTEY—IBHLTWD, £/, 37T OTLET 7 AX—PNEHAEINT
BY ., ZTORIEMIT 1,942.7 ha THD, TD b, 28 THEI T ALZ—DA v 7 78158
TLTEBY, ZTOKREMIT 1,442 ha THD, 28 DHH 11 OLHET 7 AX—NEHL TV
Do

TEFER & S TEIRBNC A O A F BRI CA FRED O BT A . MR R L
TW5, Fifi7e R A SRR S D LT 5720 b BRETRTNIAE © 7o BEZEY DI AL B
WVEINTI2 D,

2012 FOMEFHZ LD EEHENTRAE LIZIEAEBRED L OAEEREYOEIL 2,694.5 |k
V/H T, UNE - AUBR RN E1E2,489.9 Ry /H T, FAERD 92. A% ET B,

- FEAEREEFEEY EHERFEEY ., BRI EREEY) FEARIT 2,568 o /HT,
INEE « LR S - B34 2,382 Fu/H GEAEREDI93%) . FDH b

+ ATHETEEEEY: AR 1,361 b /HTINE - MBS - EITN 1,176 N> /H
(86%) ; FHAEMIZRUENTHONIZDIEK 606 > /H (Bien Hoa. Tan Phu, Thong
Nhat, Long Khanh) T, UNEEED 52%Th 5, #MetTiE 71 OMERCME A (25 OFIHE
A LS ) EHRBEREY O « EM, WEEZTT-> TV D,

+ FEAEFEEFEEY (A7 7 vy T eEt) BAERIT 1,206 N /HT, WNE - LFEIT
100%CToh D, Fatick b L 56 R (OMEN) 2IEAHEEEFEIEY O 7 BIIEEIC
EboTnd (1 #HIXKOW 8 #iX, 97245 Bien Hoa City, Long Khanh Town,
Long Thanh., Xuan Loc. Thong Nhat., Trang Bom. Vinh Cuu., Tan Phu), #fiz. K
VA BE B EE— £ 22 4E (URENCO Dong Nai) [ZFEA EHFEIEY 2 /A oS CT L
TW5,

- HEFEEY: BEREEWRAE T DHANC L > THANCHE STV b HERE
Y ORAERITH 126.5 b/ H INE « WPRELT 107.9 b /HTRAED 85.3%TH D,
e X 2 BN THERIEY 2 5 241X 54 T, 2095 20 FHITINE - B OFFAT %
PG LTV D (17 R KEIREREREE D OFFA 28 TR0, 3 I A ANRZEESNOH AT %
BTWb, ADT7A B AZHE L TWDEAOBERRES )L 19,881 /4 (54.5 b/
H) THD),

KA BB 2 ERREEYOINE - ORI EZ R 1.7 177,

= 0.7. R AEOEEFEEYOILE « BRI

SFHERED (h2/R) HERED (F2/F) &t
L DA 1D HC Ha ID HC gt (H}\)//
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AR 1,361.0 | 1,206.0 4.5 2,671.5 | 125.0 1.5 126. 5 2,698.0

o AL
ﬁﬁ = 1,176.0 | 1,206.0 | 4.5 | 2,386.5 | 106.4 1.5 107.9 2,494. 4
H
JE:
- DAESITIEE)
- ID : T 7TE)

- HC: ~AX T
& BEZEY) D ALER 51 EDWNER &2 37 1. 8 IT/RT,

* 0.8. NI AHDOEIEEIEY O 1EDNR

SLHE 5 ¥ WwEgE (hv/H)
HE6HST T 972.3
BEHN 1.5
BH (R T v ) 844. 2
Z DOAth, 676. 4
=18 2,494. 4

DRI RAVUTENI DL < OB AT L > TEBBEEY oG EFEIEY DNLER - LB X
nTEy, ﬁk?éﬁ%%£%§%m¢5%£%_ﬁmbfwéoL#L@ﬁ%\%ﬁ%@
WERNEEGIT b LT, BREBH 2 B9 25 L OB - Ay STV 5 BEEEY I3
Drpn, ABRRIE T =X —3 5 2 ERREEIC /> T D ERTHBEEEY DT 0T 4%ﬁ
BAERNIEE S, HEBEEY O 90% 03 FFrl #4812 iofM%ém B4 O VER fi % (2 LT
WTW5D, Fhvl, ERPGUIRIEIZIZTT =2 —TE R, BRSO =X — 12O TldHf sk
EHITTH D VITHGTBF L~V TOWMINIR O TN D) | BEEEM LIRS O & ] 131
ZTEY, B, BEMHESCAORBICEZELY 5 2 5 X5 RBEEY OBEHITHH ST
Do

DX D AT ADRRNIHMREEN 00 2 & RCEEM L ORFMICERT 5, T7hbb,
BREEHLNI 20857 U CRIEM & A T & D b i 72— 7T, £ < O/ A D
EIEY) DUV « RO A #FUGT 5 L 91> TWb, TDT=, FEEMIREK 215 T,
AT T T DY YA T NREEEY DOIEZ T 5 12 DI S I1LIEF 1TV MR TEK & FEON
FEBEIIIUE LT BEEY ORIV — R BN R O 5 720 F F IR 2 BB R IE BB I
HEH L TCW2ADTHD (2 Bien Hoa TiE 2012 HEICEBFIZFEL LTE XA D 9 4
UL E DI OBRFEYILEER ZRZE L)

R A AR A L A g X N O E T BEFEY) . A EBEFEMINAE - TEWEE W
%, B x1X, Tan Phat Tai (R FA4) ; Vietnam — Australia Environment JSC,
Green Environment Co. Ltd.. Le Hoang Tuan Co. Ltd.. Thao Thuan Co. Ltd.. Quoc Viet
Co. Ltd. (A&—F 1) ;Sao Mai Xanh Co. Ltd. (7 4=y « ¥ 4) : Song Xanh Co.
Ltd. (RUT « 7o &%) ) Thb, Tan Phat Tai [THEMELEIZLE S BEEEW D 40~45%
EUWAE, Rl BRIH. VA 70 L TEY ., EHOBEAFECIER FEFEEY H O~ OB
etz Er > T\ 5,

1. 1.4 a7 BB HEEXREREY. FEREY. BEREEVORER
2m3$®mﬁfim/7/§1%ébt#ﬁ$l% W) N OV EBE %%122u1 ko

/AT, EE/MBE SN &IT 1,633.0 N /HTho7z (72.8%) , w7 U AIZBITHIE
TEBEFEY N OH EB BTN OB AEEEFR 1.9 TR T,
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£ 0.9. v 7 U EHIIRT LETERETEY R O ERETY OFA R

p—— FEEREEY (hv/RB) HFEREEY (Lv/H) Bt
DA D HC s D HC 2 (k>/RH)

AR 1,099.0 | 937.0 0.6 2,036.6 | 204.0 0.5 204. 5 2,241. 1
HBR% - AL 802. 3 625.7 0.6 1,428.5 204.0 0.5 204.5 1,633.0
E

- DA:Zifi5E)

- ID: 1%/%%)

- HC:.~ X7
AVER 1R

— HEHRBEIEY) « 2 < ORZEIFBEIMIR /Ly AL L R L T D,

— PEEBREFEW WL SN EEREY O —FITEN S, FRHOT-OICRAS N, £
BT BESE) & ARSI Ty SN D,

— HEREEY: TEMMNOBIESE T T 8 KRG IRBEIS A EREED L
ELTBEIND, AEREMII—RFEREITCED v, HANIHE - TIE - BE¥EF ITE
EEns,

ALER T VLRI D FEFEY) DB % 3 1. 10 12”7,

# 0.10. a7 BB AT ER ORI &

RLER 5 g (hv/H)
WL T 802.9
BEH] 0.5
Z Dt 829.7
a8 1,633.0

U T, 34 LT-BEEBEIEY ITIUE S, TEWR K QLR IR SN D, AEREH O
BUIIREBIATOND L )17 > TWDEN, AEFEEMORAEEIT VN, LEER-T, AF
BEIEM IR (TR A2 BT T D DITEE L,

BITE, A Y R pE E R ALBR 3% 2 B T 2R N id e v —0F, TEMHANOEHENRZE <
DEFEMZREL TWD, BIfE, b fEDNEEREMZH O FIZ/2>TW5HD, Tan Kien
Ngoc Co. Ltd (Duc Hoa 1 T ZE[Hh) & Nguyet Minh Co. Ltd. (BhEEMZFE) DOLN
BELTWDIZWE 2, 2wz, FEEMPEHARZEIIMOE OB MK L7
DE =AY

FOFER, v 7B EAR—F I UHild Thu Thua #iX. Tan Thanh Commune (Z 1, 760ha O
AT BE T M OBESEBRFEM DALy sk & ki 35 2 &T%@JLTU\%{) T HEAS D 7= D DR
REFEAICKET L, A—F IV ARZES EERAIT Co. Solid Waste Vietnam % Z
DBEEOTERZEL LU THEI LT, Co. Solid Waste Vietnam |ZHWVEFIAE> FS, WA X
WIEHIN OBREZ MR T, WEREDORIIZLD L. %Bﬁﬂlﬂ \ZA > 7 TR LT
A5 2 B S T D DB N2 Jb— NI D IE I DR ﬂ%iotmzm4$ (ALY o &
—IIENTRET HEHEEY 2% T ATz, £ LT, DMl RABRELR
DA S D,
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ERBEIEYICBE L Cid, BIfE. BAL LIRS 7 BT O ERBEEMREAIF 2 & 5 03,
B Z VU= 7 CIXHEMEZROFENHE L -7 0 5 TIEARWVO TRESOK, HEBYED
JBERIZZ > T 5,

L15 ANYT « TR RCRITAEREELREY. AEREY. EERREEDORER

BITE, A4 CITERTHBEIEY) . PEXEFEIEY)., A ZEFEEDNAFHN 1,677.3 Ry /HREAL T
5o WEE - BRI AT 1. 11 12T,

7 0.11. NUT « T X UEOBEEYORA R, IE - LHEE

FHEREY (F/B) FERFED (F/RB) &
R DA ID HC #t ID HC #t (EI]\)//

P 742.0 | 726.3 | 1.8 1,470.1 | 208.4 0.6 209.0 1,679. 1
LX% e 571.3 | 726.3 | 1.4 1,299.0 | 208.4 0.6 209.0 1, 508. 0
.
7E:

- DA

- 1D LEETEE)

- HC: AR T
VR IER D BEFEY VB 8 2 3% 1. 12 12T,

£ 0.12. NUT « T U X URITEBIT DA ITIER O BEFEY AL B

SLHE 5 ¥ g (hv/H)
LN T 1,248.7
BEH 0.6
A7 Z T TEH) 50. 3
F DA 208. 4
=Xl 1,508.0

BESEM DU « WLPRIUIZLL T D X 9 Th 5:

— #HIBEHEY: 2k T, WTEREREYOK 7%, 571 b/ BTN Ty ST,
B2, Vung Tau =X° Ba Ria City. Long Dien District., Tan Thanh District OE{HiEEZEEY)
4T KBEC VINA 234 L72 100ha OHENZHI Ty ST\ 5, 50 I —BEIC, Toc
Tien Tan Thanh H1[X. Cong Trang Ba Ria M], Binh Ba Chau Duc #i[X. Loc An Dat Do &
X, Phuoc Thuan Xuyenn Moc #fi[X, Nhat Bon streem Con Dao HiX DN/ THIFE 4L Tu»
5o HTHHR CHRAT DA EEFERED T2 THIT O TERESIC L > TIEI LTV D,

— EEPEEFETEY: SR T 72 oW Tl 3 fLOBEEMLBEENKRE T A B A %
IS L7-, 3 51Z, Green Materials Co., Ltd. (ZL¥REES 1,000 ~>/H) . VINA Co.
KBEC (WLEERE/) 500~700 k> /H) . Viet Ninh Co., Ltd (ZLEEEES 200 h>/H) TH
%, BIfE. 2 ¥k, Green Materials Co., Ltd & KBEC VINA Co., Ltd. MRELTEV . &3
JLEREETIIEH 1,500~1,700 R /H T, ENTHAETIHMA T V2T DI TH
Do

+ SRR A — v BUE, WO 50.3 R /HDO A —NEEL TS, Zh

SidmH HCEA B L CHEAABICS < O IcINE - Eflshcund (Kot
A 44 MTV Xuan Phuoc Co., Ltd, Thai Nguyen % Vuong Anh CO., Ltd, " 7 %
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™M Viet Phat Corporation. #&[E EWIC Co.. EG Cooperation company) ., 4FIZ Doéng
Tien IHLF CTIX L THAH LTV 5,

+ AT AREREIE LTHER LTS TENOEEH 57 N /HDORT ZHRREAEL
TWb, b DOA31E, Bunge VN Ltd  (Phu My I T.¥ Y —>) . CCN Boomin
Vina (My Xuan Commune) . Eclat FABRICS Co., Ltd (My Xuan A2 T.36V'—>) |
Tong Kong CO., Ltd (My Xuan A2 T.3 Y — ) ) . Phu My Plastic Chemical
Company (Cai Mep TV —Y) Thd, &iI. ZNOHOTEHENLHEHT 5 A KA
T T13E < OEEIC K - TER - WE I TWD, £ivh D4eEFElE KBEC VINA Co.,
Ltd. (100ha OHEN7ZH1) . Trang Anh CO., Ltd (Tan Thanh H1[X). Thuy Trieu Phat
C0., Ltd (K> 7+ A4 Long Thanh #1[X) . Thuan Hai Company (& —F I >
District 7). Dong Hoa (B> X% Di An H]) THH, X HIZ, My Xuan BT I v
7 H A VT4 (Tan Thanh HIX) & ARKO—FHZBEAMEIO—EHE LTHIAL
TW5,

- AEFEFEY: BUE, AWNITT 12 HOAERFEDLHSHENH D, 2055, 4 HiTAE
BRIEM) DIEWE L A5 24T - T D (RIREBIRERE D T A & o ABFSAE 2 : Song Xanh CO.,
Ltd ; —fXEBeEE 7 A o ARG : Sao Viet environment corporation, Ha Loc Co., Ltd,
Dung Ngoc CO., Ltd) . 7. 8 fLITAEREMOEMREZIT > TV D (RINEIRERELHT D Z
A& AEGAE - Company services oil port, Quy Tien CO., Ltd, Bay Tuong E&t:,
Thanh Danh &%k, Vietsovetro Ya A ¥ h_XUF vy —; —ﬁxfﬁiﬁti/fﬂfyxﬂﬁﬁ%'ﬁﬁ%I
Hung Giang CO., Ltd, Bao Ngoc corporation Green Environment. PTSC Marine ships oil
and gas services) TH 5D,

HifE . Song Xanh CO., Ltd. Sao Viet environment corporation, Ha Loc Co., Ltd. 23X
- ML TV DENTRAET 26 EFEEMITA 135 2 /H T, %9 1% Moi Truong Xanh
0., Ltd (A&—F I »1fi). Viet Xanh environment corporation (E X 4). Tan
Phat Tai Co., Ltd (R A4) . Tuong Sang CO., Ltd (Tien Giang #4) 23LEE L T\
ol

— EREBEFEY: NUT - T TEITIE 9 BITOWBEE AT 4 1ty Z—ICERBEREY)
BERVFINA Y . 25 OFBEN B RAE LT-BEEY DM AT ) i~ )L AR T — /ay%ﬁﬁ
DI DR LT 2 NEE - RS 5 EOX R EIT-> T\ D, #iat b, EEE
7B =B I3E LK 600kg/ b DFEIEYNFEAI STV D, 2 FEFTO KA SR b
(Ba Ria Hospital & Le Loi Hospital) DS AA A, Hoval #EDOBEHME (RES) 200kg/ /N
v F) T, 6 B G 8 BENT THERIL TW5, ZDfid~ L 2t & —0 B B R
MORET HREEMITINEINTE LT, FEAEDRFEETHRLINTNS

AN TRAETDEEEMOLIITE T H 72010, BITHBE, HEEEEHICE LT 2014 4
®m%%ahbfﬁm@ﬁﬁi%ﬁ%%$T527ﬁ%r%m@¢ét@®$%%ﬁot
DEEEZELT-ODIELRETHILOBERL TS

1.2. BREXEREEY . FEREY. BRFEEZMONE, L - A5 E

BE, A—FIvifi, Ry A, X, NUT -T2 08, ar 7 VA TRET
HEEFEY) O EIL 16,623.1 M /HTHD (R—F I HTH 8,000 ho/H, BV R4
TH) 2,004.9 N /H, Ry A48T 2,698.0 N /H, BT UETH 2,241.1 2/
H, NUT « 70208 TR L,679.1 bo/H) (32113 RORITEER S 2 1R)

# 0.13. A—F I U R WEBE THRAT L EEFEREY &
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FHEEREY HEREEY A
No. 4 (rv/H) (rv/H) (FE'/"/H)
DA ID HC 2t ID HC 2t
01 T%% A 5,694.4 | 1,976.0 10. 2 7, 680.6 316.0 3.4 319.4 8, 000. 0
|72
02 % 947.0 883.0 4.7 1,834.7 169. 0 1.2 170. 2 2,004.9
03 ;g\/ﬂ—/r 1,361.0 | 1,206.0 4.5 2,b571.5 125.0 1.5 126.5 2,698.0
oo
04 %\/7/ 1,099. 0 937.0 0.6 2,036. 6 204.0 0.5 204.5 2,241.1
NYT
05 TR 742.0 726. 3 1.8 1,470. 1 208. 4 0.6 209.0 1,679.1
P
&3 9,843.4 | 5,728.3 21.8 15, 593.5 1, 022. 4 7.2 1,029. 6 16, 623. 1
VE:
- DA:Zifii5E)
- ID: [ 2%
- HC: ~ X7

W RET HDREIEWOEITR 15,593.5 b2 /H T, #HBEEYNK 9,843.4 v /H TS
Ko 59.21%% 565, FEHEFEEELFEEWMNK 5,728.3 b /B, EAEERBEIZEY N
#121.8 h/BTH D,

TEIRECIV A TIREIN BRAET 20 EFEEY I RZ <, Y 1,029.6 > /HT
bbb, ZOHL, [EREEAEEREWITIN 1,022.4 Fo/H, ~VAZTIEENORAET S
HEFEITYIIFT.2 P /ATH D,

F—F I VTHIIREOREEY ZRAET HA T T, FHK 7,680.6 h o OIEFEFEEY L
319.4 OB EREEMNEARELTCND, TDIHIL, T¥EEI7 XD ETDHHE,
A EREREY OB EITN 2,392 F/HTHD,

NRYT « TUATEITTHE L 5 A0 P TITR b EEMOREBEN DR, Ll A
ERFYOENEITENTRAET DREFEMORED 12.45% T, OB IZHITE Y (K—F
IUMITA.94%, EURUE T8 A%, Ry FAET4.69%, 27 ETI. 13%) .

WIER 16,623.1 by /HDHY B, LEAREL ~IVAF TIEEINLRET 5B ORI
6,779.7 b2 /HTH D, ZIUIHEZ WNE T, IWE IS TEMINARTIIER S0,

F—F 3 TR OVEIDA TIE - 5 Sh S RETRRERI R A 1 14 1057,
2 0.10 h—F 3 TR OREILE TIE - 05 S B it

FEERZEY (b /B) BEREEY (b /B) =X
2} R R (bv/
DA 1D HC Eil 1D HC 2t )
gw Fiv 5, 549. 6 592.8 | 10.2| 6,152.6 316.0 3.4 319.4 6,472.0
v X 710.0 264.9 4.3 979. 2 25. 4 1.1 26. 4 1, 005.7
Ko A4 1,176.0 | 1,206.0 4.5 2,386.5 106. 4 1.5 107.9 2,494. 4
=N AV 802. 3 625.7 0.6 1,428.5 204. 0 0.5 204.5 1,633.0
NYT -7 571.3 726.3 1.4 1,299.0 208. 4 0.6 209. 0 1,508.0




NE AL

A% 8.809,2 | 2.209,7 | 21,0 | 12.245,8 860,2 | 7,1 867,2 | 13.113,1
VE:

- DAZBIITE)

- ID: I7%%)

- HC: ~A X7

EIEBEIEY DOINEE « WS EIL 13.113,1 by /B THDH (h—F I 1 6,472.0 ~>/H.
R 1,005.7 R /H. R A4 2,494.4 /B, v 7044 1,633.0 ho/H.
NUT « T x4 1,508.0 No/H) .

1. 3. EERREREY). FEREY. EREZVONSE, LH - A5t
L. 3. 1. % L EERBE R R OF FREEYINE -« M55 25 HOBEFEYINEE - AFIRVL

25 iz EOWRMEE 3 12

R,
1. 3. 2. BB DOIVE - B OB AR E D T D DL IEHEMAT

BT DIERBETEY. A EETEBEIEY OPLE - ORI E AR E

L HIEMRATIC K > TRV DI - EIRSHEORE LT o7, BIIN—ADREEZRET D

O U7 J5 v S, PR 3 D BESEMALER RN, /0871 (ENTEC 12 X 2 H| k)
Thbd, FREEOFHHSEEZLLTO L HITEE LT,
# 0.15. MO ERET DDA FHIALED R A > k
SLERRE (bv/H)
J=¢-:¢ EEmE
" BERN b hvag fhoEAH WAL VA
01 <10 <5 hr/H B0 kv <10 /B | BRI FEFE IR
02 <20 <10 ~»/H <200 kv 20 /B | WIHES :Mf&u\
03 <30 <15 h¥/H <1,000 k> <100 b /H | WOREIE
04 <40 <25 ~v/H {3,000 kv <120 b /B | WREDEE
05 >40 >25 h/H >3,000 ko >120 ~v/H %ﬁﬁ%ﬁ@i# W&

2 SLYEMRAT OO RATACH S F OIS ERE 4 1234

R—F I, RrF A%, EvRLE. NUT « TUAE 07 o8 CRIVEEY.

BEBTY. ERBEFED 2 #5 EHRBSHEZLITIORT,
— Sonadezi J/S Service Co. ;

— Vietnam Waste Solution Co.Ltd, ;

— HCM City Urban Environmental Company (Citenco) ;

— Holcim Vietnam Cement Co. ;

— Binh Duong Water Supply Sewerage Environment Co. ;
T b AESMERICUEE, B - AT D BN DB A FR 1. 16 12T,

# 0.16. ) 5L —ERNCHUE, LB - 559 5 BEIEM O &
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v
No P SLEHEE ) i}\ /B)
BEH LT % DAt
01 Sonadezi J/S Service Co. 12.4 60 250
02 Vietnam Waste Solution Co. Ltd, - 3, 020 -
03 HCM City prban Environmental 39. 0 5, 200 95
Company (Citenco)
04 Holcim Vietnam Cement Co. 720 - 5
Binh D t Suppl
05 | uong  Water — Supply 98. 4 420 782
Sewerage Environment Co.
&5 862. 8 8, 700 1,132

1.4, BETWEXREREY. AEREN. EREEDOIE, 0H - LR
BV REERETY), A EREY. EREEMOINE, A - L5 F 2R 1L 1TIRT,

3% 0. 17. [EEPEEBEIEY)., HEREIEY., EEBEEMOINE, B « 005%E A
, IR b
SONADEZI SERVICE JOINT STOCK COMPANY
1.1 FHEREY
AR, o3 TS U CTHLD N TR
A 6 N T 800 - 1, 100 DOFTE 4T 5, F D 7= DI BEIEY) f (2 HiAR
T8 5,
1.2. HEREY
— LEARITHER
1.2.1. |~ BEMERICLRIZHEL | 5 500 - 18,500 | Hrip 285G~ 1+ 2 OEETEY ORMEEIC L - C
— RERe. L. AT Yo TN EGHT LTI a XA NEED T2 D
ppEy LT D,
1.2.2. | BEAH 5,500 - 18,500
1.2.3. | b= AW ik 7,000 - 21,000
2 TIEN TAI CO. LTD.
2. 1. HAEREY
2.1.1. | #AEOIL T 3, 500 IEAHEHIR
2.1.2. | HERA 6, 000 " BRIMEBEIEY)
2.2 HEREY
2.2.1. | BEH 6,500 - 35,000 | FRACMEIRIZIE U CHAMITZR R D,
2.2.9. [l #6224 | TR 9,000 - 35,000 | ARAr-CHARITIS U CHEMITZEZR S,
KT LAR0H BB A4
2.2.3 - 6, 000
594 z@m¢mw¢%¢mm 3000 - 5000 AR S U C BT B2 5,
3 DAI LAM SON CO. LID.
BEih U YA 2L | 1.000 - 1.500 [ pR4y-CHEIRICIE UCHMIZ R 5,
4 DONG NAI URBAN ENVIRONMENT SERVICES COMPANY LIMITED
- - ERBEEDENE - WEHTEXDH 7 L—TD
4.1 KEA) %
12,279 - - BEZEMI AT F CORRBEIZIS U T HAL IR
4.1.1. | EEBEIEY 13,944 725,
e i [ 30, 399 -
4.1.2. | ERBEIEY LIS 3. 063
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. =2k
No. ALFE )5 5= (VND/kg) -k
5 HOLCIM VIEINAM CO. LTD.
5.1 A hF AR IS Ul B s 72 5
5.1.1. | - FEBEFEY ~6, 000
5. - WRAIRBEZED) ~6, 600
MOI TRUONG XANH VN JOINT STOCK COMPANY
6.1 oA 5,500 - 8,000 A= M RIS U CHA X R 72 5,
6.2 (b5 L O BRALER 6,000 - 7,000
6. 3. TV —=ZDY YA v 3,000 - 4,000
6. 4. [ (b 1% e A | B R 6,000 - 11,000
7 THANH LAP ENVIRONMENT PROCESSING TRADE CO., LTD.
7. 1. BeH) 6, 000
7.2. A% 2 TR 3, 000
NI LR EWEMNE S
7.3. - 1, 500
7. 4. TV —=AD )Y A7) 1, 500
7.5. (b2 K O BRALER 1, 000
7.6. DA 5, 000
8 SAO VIET ENVIRONMENTAL JOINT-STOCK COMPANY
8.1 FEVR A 2, 000
8.2 FE, JMPEGIE 2, 000
8.3 FEdn & FE 4, 000
8.4 BEME A BEK 4, 500
8.5 51k VEBEEY) 5, 000
8.6 151 6, 000
8. 7. BT 12, 000
9 TUOI SANG ENVIRONMENTAL COMPANY LIMITED
9.1. HEWE S ABEK 6,000 - 9,000
9.2. R 1 7,000 - 9,000
9.3. AEHE 7,000 - 10,000
9. 4. BEWE SHWAEM 7,000 - 10, 000
9.5. A EBEIEW T AR A 8,000 - 10, 000
9. 6. FEh 8,000 - 10, 000
9.7. BEHGE 8,000 - 10, 000
9.8. JFE b 4 FE . 8,000 - 12,000
. 12,000 -
9.9. BA 15, 000
9.10 | BEHEIEAT 15, 000-25, 000
10 BINH PHUOC XANH ENVIRONMENTAL TECHNOLOGY COMPANY LIMITED
10. 1. | AEEEYAEIR M 5, 000
SLKIMEBEIEY), mdsEE
10. 2. s 6, 000
10.3. | BElitkY) 8, 000
10.4. | = DOMBEEY) 6,000 - 30,000 | ARA-OMEIRIZIL U CHfIZR L 5,
11 QUOC VIET ENVIRONMENTAL SCIENCE AND TECHNOLOGY COMPANY LIMITED
METR, A vF, Ik
11.1 . SRFELENSFHE | 1,500 - 2,000
BT D BEEY)
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-
2020 R TN 2025 FE £ CTOETREXREEY . FEREY. ERREEVOREETH

2.1.2020 K 2025 £ F TOHSRFERRFHE

A B DL A% 7 el | SRR R O W I 2 B W CEAN TR B BIR N EA IR TH 5« [F
NOBED 40%2L & ; VESNEBERE D 60%; GDP 1Zxf4 2 EEFDEISD 50% TENFEH D
1.5 50l F ; RBRERIZE LD 1.4~1.6 %, BHILE DX A F I v 7 TLHEF7E%
(2l ST, FRICH A K OEREROFREIBNRE LTV 5D,

R—F I ., BV RLVE., Ryt A4, NUT « T X8 ar 7 oA LR RIS %
%P (Southern Key Economic—growth Areas) (26525 8EHDH> LD 5E THDH, R
EAEBET ORI & AT LT, BAFIEENC L - T, FRC TR O KEDREIEY MR
BB S TWD, A—F I Ui L OVEIRAE O TERFIRI A2 BRI T ICE T 5,

2.1.1. xA—F I

2111 3p®
BAEFETIZCA—FIMICE 17 TE¥ ) —UN@RINTEBY ., #EFmEmiET 2315.86 ha
T, HIXIZ43# LT % : Thu Duc District (& 3 IPs-EPZ (151.04 ha) . 7 District |T 1
EPZ (300 ha) . Binh Tan District (2 1 IP ({u#& 380.15 ha) . Tan Phu District {2 1 IP

(128.7 ha) . Binh Chanh District (Z 2 IPs (326.5lha) . Cu Chi District (Z 5 IPs
(1,237.4 ha) | 2 District (Z1 IP (124 ha) | 12 District {Z 1 IP (28 ha) ,

# 0.1, R—F I O T L O I TX—&

No TZM# (IP) /T X (EPZ) mfg (ha) | AEE®% HX R
01 Tan Thuan IP 300 81 7

02 Linh Trung 1 IP 62 100 Thu Duc
03 Linh Trung 2 IP 61.7 100 Thu Duc
04 Tan Tao IP 380. 15 87.7 Binh Tan
05 Tan Binh IP 128. 7 100 Tan Phu
06 Le Minh Xuan IP 100 100 Cu Chi
07 Vinh Loc IP 203 100 Binh Chanh
08 Tan Thoi Hiep IP 28 100 12

09 Northwest Cu Chi IP 208 100 Cu Chi
10 Binh Chieu IP 27. 34 100 Thu Duc
11 Hiep Phuoc (Phase I) IP 311.4 91.61 Nha Be
12 Hiep Phuoc (Phase II) IP 597 6 Nha Be
13 Cat Lai II IP 124 88. 74 2

14 An Ha IP 123. 51 23.22 Binh Chanh
15 Tan Phu Trung IP 542. 64 24 Cu Chi
16 Dong Nam IP 286. 76 27. 68 Cu Chi
17 Hoa Phu IP 100 11.82 Cu Chi

A&t 2, 315. 86

O EODTEMMOEE EFEIL 136.2 ha TH D, FADTEMMIT Nha Be District @
Hiep Phuoc Industrial Park Phase 2 THf&EIL 597 ha. H/E Binh Chieu Industrial
Park T, HfEIL 27.34 ha THDH, @axllik, TFEMHIE 1947.67 ha Z2 U —A L TEKDH
ANEERIT 56.36% (ZEELT7-, AJEZN 100%0 TEMHIE 8 f45FTdH %5 (Linh Trung 1. Linh
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Trung 2. Tan Binh., Le Minh Xuan. Vinh Loc. Tan Thoi Hiep. Tay Bac Cu Chi. Binh
Chieu), AJEZER 90%LL F O TZEMMIX 1 7T (Hiep Phuoc Industrial Park phase 1) T,
T0%LL E o> T M ML 3 fd 5 (Tan Thuan, Tan Tao, Cat II) .

—IZ, %< O THEMMTIIAR SNZFEETEIZ RS\ oA > 7 T8 2 Iz T > T
LN, BT SR A TN REBREICRE B 52 TWD, L, FERZRSES
A v 7 TSI RESINTEA T T W%% B 2L, HERZEHRIC D72 N D H ORRE

CEAE LT-HIHNOE R, EAKGE, B - BE AT 20N, FAKLEE Y R T LK
DA EDTEY | ERNIOEE Z AL OB R E2E L T D,

2112 v RZ—FF>

SEARF R E RO BAEIX 2011~2015 4EAS 10~10. 5%, 2016~2020 4EA% 9. 5~10%, 2021~
2025 Y 8.5 % — 9 % THDH, — ANV DEE GDP | 2015 4FiZ 4,856~4,967 KL,
2020 4E121F 8, 430~8, 822 K/, 2025 4E|Z1% 13, 340~14, 285 KL% HIEd, 2011~2010 4E
D) GDP X E4 W®@04;D%151mw H—F I OB TERFRFET
IEEA MR E DO @ 7 2 —IZESR Y TONTE 72, SWEHREIN S5 & &S IMEE O &
% 4 FEEOPEFE T V—T OB TON, YO GDP REZRIT 2011 025 2015 F£E T
IE 8.7% /T, 2016 4ED 5 2020 4FFE Tid 8.7%/4-, 2021 4FE 5 2025 4F F Tl 8.5%/4F & 72
2o

2013 /£ 5 H 13 HOAR—F I Ui \RFBE SR No. 03/2013/NQ-HDND (2020 4K U8 2025
EERRBEALEFA—F I VHORBEMASER~AZ —F T 01250 T0) I2hbdé, m—F I
HICiE 24 O TEMMPNEZ S, WX 6152.8 ha & 725, T 51X, Thu Duc
District {Z 3 IPs-EPZ (151.09 ha) . 7 District 2 EPZ (300 ha) . Binh Tan District
IZ 3 IPs (583.33 ha) . Tan Phu District & 2 ¥ — ¥ (195.25 ha) . Binh Chanh
District & 8 Y —> (1327.97ha) . Cu Chi District (2 7 Y — (1685.48 ha) . 2
District {21 ' —y (124 ha) . 12 District 121U 7 (28.41 ha) . 9 District {Z 1
V' —> (114 ha) T®HD, IPs MOEPZ ONEMAZX 2.1 12R7,

Bl %Cx T Thide

B xonChLa2

| © PG

Bl KON Dong Reen
BB xCnestmg

B xonprunc Hisp
B xcwiaysdocacn
BB KON 18 Pho Trung
BB KON Xl Tho Thsgang
B xow Vs ioed
- KON Ve Loc

Bl xcnianeinn

B 50N L8 Mem Xutn
B %Crws asem xun 2
BY  <CN LA Wion Xutn 3
B xcwvanTeo

KEN Thn Pho

B xcnmpg Pruse

X 0.1. 2020 4EF TOHR—F I i T2 H K ONig N T X A7 & X
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FHE S AU TV D TR O N T X &2 3% 2. 2 12”7,

# 0.2, R—F I 1T 2020 £ F TITHB STV D TEMM, i TX—%&

No | T¥HFi#r (IP) /#HMIX (EPZ) B (fiX) FrEEHE (ha)
01 | Tan Thuan EPZ 7 Dictrict 300. 00
02 | Sai Gon - Linh Trung EPZ Thu Duc 62. 00
03 | Linh Trung 2 EPZ Thu Duc 61.75
04 | Binh Chieu IP Thu Duc 27.34
05 Tan Tao IP Binh Tan 175.57
Tan Tao - expand IP Binh Tan 204. 58
06 | Tan Binh IP Tan Phu & Binh Tan 105. 95
07 | Le Minh Xuan - expand IP Binh Chanh 120. 00
08 Vinh Loc IP Binh Tan 203. 18
Vinh Loc — expand IP Binh Chanh 56. 06
09 | Tan Thoi Hiep IP 12 Dictrict 28. 41
10 Northwest Cu Chi IP Cu Chi 208. 00
Northwest Cu Chi - expand IP Cu Chi 173. 24
11 | Cat Lai 2 — Phase 1 & 2 IP Quan 2 124. 00
12 | Hiep Phuoc - Phase 1 IP Nha Be 311.40
Hiep Phuoc - Phase 3 IP Nha Be 500. 00
13 | Tan Phu Trung IP Cu Chi 542. 64
14 | Phong Phu IP Binh Chanh 148. 40
15 | Phu Huu IP 9 Dictrict 114. 00
16 | Dong Nam IP Cu Chi 286. 76
17 | Bau bung IP Cu Chi 175. 00
18 | Phuoc Hiep IP Cu Chi 200. 00
19 | Xuan Thoi Thuong IP Hoc Mon 300. 00
20 | Vinh Loc 3 TP Binh Chanh 200. 00
21 | Le Minh Xuan 2 TP Binh Chanh 338. 00
22 | Le Minh Xuan 3 IP Binh Chanh 242. 00
23 | An Ha TP Binh Chanh 123.51
24 | Hoa Phu IP Cu Chi 100. 00
P ETR 6, 152. 80

2.1.2. BV R E

2.1.2. 1. B

BEETICE X UEITIE 28 D TEMHRH Y |

YN
ey p

EHEFEIX 9,093.25 ha THbH, Fi

51X, Di An town @ 6 T.2%>—> (854.1 ha) . Thuan An town @ 3 T.26>Y — > (694. 18
ha) ., Ben Cat District ® 9 T.2>'—> (4,112.93 ha) . Tan Uyen district @ 3 T3¢
— (1,839.84 ha) . Thu Dau Mot town @® 7 T.3>—> (1,730.91 ha) ThH D, T[.¥MH
HONER Z X 2. 2. |2,
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| KCN XANH BD
DT: 200 ha

™~ : ) Tinh

\ Binh Phusc L. :
\: A \ j KCN BAT cuéc
\/ < \ ) L ©——  DT:212,84 ha
{ " \ [ Ao ™ T o)
- - | .
/ o Vs - _-— 4—‘
E Sy S \ /" kensonG THAN I
‘ sl ) i 0 ) | | DT:533 ha
" KCN BAU BANG = sl
| DT:997,74 ha ’ J e
b ’ | A= KCN PHU GIA
\I < \ - . A\
i L s AN DT: 133 ha
‘KCN MY PHUGC 1l S KCN THOI HOA Tany S =
DT: 471 ha' s &L ;DT: 198,?8 ha /‘/ Y R BATBANG
s ~—\ N S AL / Y | DT:274 ha ‘
& \ g »-.w-\ .
KCN MY PHUSC [N ~ \ 1 _ ~ 3 A
DT: 377 ha | , ‘ 1 . ‘
- - ? KCN KIM HUY -7 " KCN DONG AN Il
e % DT: 205 ha A oTsi62ha
KCN MY PHUGC Il ; > e Ry s -
g j S v |
DT: 987 ha ‘ " e —
KCN VN-SINGAPORE I
DT: 500 ha
KCN RACH BAP o . ~
s L e

.y

DT: 278,6 ha
o KCN NAM TAN UYEN
~ D331 ha
KCN AN TAY " w
DT: 600 ha P ¥ 4
! KCN TAN BONG HIEP B
DT: 164,12 ha

KCN MAI TRUNG

[
DT: 50,5 ha | :
| |
KCN VIET HUONG | KCN TAN DONG HIEP A
| s
KCN VIETHUONG Il | ‘ DT: 36,06 ha dmaihian
DT: 250 ha \
KCN VN-SINGAPORE KCN BiNH AN
DT: 500 ha DT:259 ha
KCN SONG THAN If ‘ KCN SONG THAN |
DT: 285,38 ha | DT: 180,33 ha
Tp. [
KCN BONG AN H6 Chi Minh | KCN BINH BUGNG
DT: 126,93 ha DT: 16,5 ha

0.2. B X0 TEMMOARERX

2000 4EIZ4A T Song Than T 2MIHh (180.33 ha . BIfEIX 178 ha) ME:FR SN TLLE,
2001~2005 4£Z 8 AT T3 MM (1, 438ha) A3, E£72. 2006~2010 £EIC & 5|2 7 EAFTO T
LM (1,652ha) 2RI, I BT, 13 OF -/ TEMMMNER - I N=
(6,003. 25ha) . ZAuUlE. 2001~2005 4EZtE_D & 1.8 fEDOMHNTH D, 2000 4E(ZFblgd
BHE | 2010 FERICITH 2R S Av7- T2ERHIT AT 2.5 /%, mifdE C 5. 35T 7o,

BTE, 24 OTEY —UPBE LTV, MmfElX 7308.85ha, 7%V 4 THE[HINHEER
(Thoi Hoa, An Tay, Mapletree, VSIP II-A) T, #¥mfHlX 1, 784.4ha ThH D, #kx 720 %
D19 WENA T TEFPLED R AICBIML TS, 6T 1009E =¥ 3, Yad
Y EhRUFx—2 th, S 9 (2056, 4 HIFEE) . ARSE (Company
Limited ) 44t (Fd 5 b, 2 4% 1004 &) K1 BRESHTH S,

TV — OHEIL 1 TEMMOVEEmENK 324 ha Thb, RO TLHEY — 0% VSIP
IT-A (Tan Uyen district) T. MAFEIZ 1,008ha T&H Y . #%/IME Binh Duong Industrial
Zone (16.5ha) ToH D, 2005 HFRIZHI L TLEY — U OBEIT 1.5 FIZHE X TS

(2005 £ 1 TEMMOEFEIT 206 ha) ., #EEH O 24 TEMBOKR Y — X AL 4, 770ha
ThbH, EHRLE, TEMMOKBY —AmfEIT 3,102 ha T, ANERIT 659 TH5H, ANER
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2 100%D T MM 6 FF (Song Than, Dong An, Viet Huong Tan Dong Hiep A, VSIP,

My Phuoc 2) T, 4 LZ[HL (Song Than 2. Binh Duong. Binh An, VSIP II) TiX 95%LL
FTHADH, F£7-, Nam Tan Uyen Industrial Park | 90%LL L. 4 fEpFd T2MH (Dong An
2. Viet Huong 2. U.S. Phuoc Tan, Dong Hiep B) D AJEHRIX 70%LL ETH 5,

I, FEAEDT Y — TIIERB S NG HEICHE - TA 7 TEEBI T O TV DD,
BT CIE AR S TEMMIZ L EEEZ E X TV DL 00, HEDFUSARITEEIL
el AT TREES, RESHEIIERE L RHEIIE > TR ZED TV D, ;%LE

. BNOZE@S AT A, P 79 hoﬁﬂéi%l%W®£%ﬁW\mL%ﬁm9X?
L, BA - BEFE. TRYKLEER., R X —R EREE, NS &
WAL MR ZTGT- LTV b, 4 HETORBEERIL 7.758 +{& VWND 77 2 150 H L N
LT, RBEINT-ERED 81%LL I (Binh Duong Industrial Zone) & 87%LL ETH A
(VSIP) , VSIP TI-A (F55 1 BEMEDOFE D T0%035E T LCTH Y, HELITK 100 55 R,
Mapletree Industrial Park i% 68 /5 KALL EOREEETH D,

2122 vRE—FF>

S DICHEERT DO TEMMBOZLICMIT T HENRD S TWL T, ERNE
ERWEAAT 7 PEEITESN LY TON TS, BEREMEEITEKIEICE L, Tk i
Tr, BIEIZENATES A2 ED TS, 2020 FI2 8 XU I3E R OMUE o F8 7 T3
Yo x—Thh, THERLOMIEIT 2006~2010 £ 30. 6%/4E, 2011~2015 4E|Z 26%/%
2016~2020 42 24. 1%/4E & 725, EWNEIROMEHAEIEIL 2010 0D 55%0 5 2015 H1Z
60%, 2020 FFE TIZIE 70% & 720 APEa X NI TR D, AT 7 -EOEE i%zfmé
IV =AU AR —DHEEIE 2010 FELTIE 20%0 5 40%2HE % . 2015 4EITIE 50%, 2020
1L 60%E 725,

EP/J F%@fﬁfﬁé’]focfﬁ%@ﬁ%\é D 5 2 LA Ko TRERAEBOE A RENER S, EI D
FEEIC L > Tk & 725,

M7 DR Z A0 L C L EMMORRZ8E L Tk 425 Z L1k - T 2020 4£F TIZAIZ
13 31 O T2 (9,360.5 ha) & 23 O TR (2,704 ha) DEFIN TS
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X 0.3. B RUEOTERE —rv~v T

2.1.3. RvF A4

2. 1.3 1 3§

Ry FA81201E 2010 4F 12 ABA T30 DTV —URd 0 . 35 3 [EhbORERGH S, +
ORUE 1,124 ¥ 205 Bipsh s b ORE R 817 . G ERAEIT 12,736 B 5 KA T,
EP & G313 307 {1, 31,227.69 & VND Toh 5,

#£ 0.3. R AE o LEMHM

NO. T S5 H 2AFHEEHE | FHEEEE Jr.
(ha) (ha)
I. AR Lk
01 Bien Hoa I 335 335
02 Bien Hoa II 365 365
Amata Phase 1
03 760 494
Amata Phase 2
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NO. T é{zliﬁ(i‘lalil;ﬁﬁ %‘ﬁlﬂi(‘irlaﬂl;ﬁfﬁ i
04 | Loteco 100 100 BN TX 13ha & e
05 Go Dau 184 184
06 Ho Nai Phase 1 526 226
Ho Nai Phase 2 271
o7 Song May Phase 1 71 250
Song May Phase 2 224
08 Nhon Trach T 430
09 Nhon Trach IT 347
Nhon Trach III phase 1 337
10 Nhon Trach III phase 2 351
11 Nhon Trach V 2700 302
12 Nhon Trach VI 315
13 Det May Nhon Trach 184
14 Nhon Trach IT — Nhon Phu 183
15 Nhon Trach II - Loc Khang 70
16 Tam Phuoc 280 323
17 An Phuoc 400 130
18 Long Thanh 400 488
19 Dinh Quan 50 54
20 Xuan Loc 100 109
21 Thanh Phu 186 177
22 Bau Xeo 215 500
23 Tan Phu 60 54
24 Agtex Long Binh 43
25 Long Duc 450 283
26 Ong Keo 800 823
27 Long Khanh 300 264
28 Giang Dien 500 529
29 Dau Giay 300 331
30 Loc An - Binh Son 500 497.77
&t 9, 573. 77

II. 2015 ¥ TOILE, FAETHEMH (2008 4 10 A 1
2009 4£ 6 H 5 HfFiJEHE&REL B No. 4056/BKH-QLKKT ;

3 HAF} PPC Di@EZN No. 8522/UBND-CNN;
BHHEBEN No. 964/TTg—KTN iZ &k 3)

01 | Dinh Quan (Phase 2) 120 107 There had on Decision
1107

02 | An Phuoc (adjustment) 71 Phase to 2015

03 | Aamata (expanded) 180 Phase to 2015

04 Xuan Loc (expanded) 200 Phase to 2015

05 Tan Phu (adjustment) 76 Phase to 2015

06 Long Duc (adjustment) 130 Phase to 2015
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= E‘ 2 A - E‘
NO. T SAFEEME | M E A sk
(ha) (ha)
it 764
II1. 5 FHEMTEMM (2015-2020 48) (2008 4E 10 A 13 HAFiF PPC D% No. 8522/UBND-CNN;
2009 4£ 6 B 5 HATITEHEFEEEE No. 4056/BKH-QLKKT; 2009 4 6 H 17 HAHF EH@E
No. 964/TTg—KTn)
Industrial Park -
Agricultural Donataba N . -
B N
01 (freeway 25— Thong Nhat 250 HARB AR O
district)
Long Thanh High-Tech Phase to 2015
Industrial Park, (Tam
02 An , Tam Phuoc social- Long 500
Thanh district) (in downtown
1. 922ha)
03 Phuocc Binh (Phuoc Long - 190 Phase to 2015
Long Thanh)
04 Gia Kiem (Gia Kiem - Thong 330 2015 4 F C : 150ha ;
Nhat) 2015~2020 & : 180ha
05 Cam My (Thua Duc — Cam My) 300 2015~2020 & : 100ha
Suoi Tre IP  (Suoi Tre
06 commune & Bao Vinh - Long 150 Phase to 2015
Khanh)
Bt 1,720
A5t 36 T 12, 057. 77

HH#: The Management PBoard of industrial zones in Dong Nai Province, 4/2011
30 TEMMOMmEIL 9,573 ha T, 3,724.89 ha N AJEF. 6,338.58 ha 2N — R HMT,

FOEIEWNT 5% ThH b, “NFETCLEMMOD A 7 THEfHICE L 7-F XK 3,897. 14 +
EVND L ON78.71 B FAThD (LHEREITEET) .

HITE D T2EF M3 5583 20359 370, 000 A C. 5, 200 ADHE A B % & ¢,
% 0.4, R A BT EMMD Y — 2R

1) — 1 — 23
1 | BIEN HOA CITY 1, 337 958. 76 873. 25 0.91
1.1. | Amata 494 314.08 229.71 0.73
1.2. | Bien Hoa II 365 261. 00 261. 00 1. 00
1.3. | Loteco 100 71.58 71.58 1. 00
1.4. | Bien Hoa I 335 284. 48 284. 48 1. 00
1.5. | Agtex Long Binh 43 27. 62 26. 48 0. 96
2 | NHON TRACH DISTRICT 3,342 2,248 1, 656 0.74
2.1. Nhon Trach I 430 311. 25 279. 41 0.90
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THIFE U — 2 AR U — 2
No. HX DNER
(ha) (ha) iR (ha) Bt
9 9 | Nhon Trach II 347 257. 24 269. 51 1.05
Nhon Trach II - Nhon
03 | ph 183 126. 31 57. 84 0.46
Nhon  Trach II - Loc 70 42. 54 27. 00 0. 63
2. 4. Khang
Nhon Trach LI (Phase | ./ 233. 85 233.85 1.00
2.5. | 1)
Nhon Trach IIT (Phase | o 927.55 94. 63 0.42
2.6. |2)
2. 7. Textiles Nhon Trach 184 121.00 92. 75 0.77
98 | Nhon Trach V 302 205. 00 184. 03 0.90
9. 9. | Nhon Trach VI 315 220. 29 0. 00 0.00
2.10. | Ong Keo 823 502. 82 416. 83 0.83
3 | LONG THANH DISTRICT 1,906 1,345 572 0. 43
3 1. | Go Dau 184 136. 70 136. 70 1. 00
3.2. | Long Duc 283 183.29 0.00 0.00
3.3 | Tam Phuoc 323 314. 74 219.12 0.70
3.4. | KON Long Thanh 488 282. 74 215. 98 0.76
3.5 | KON Loc An - Binh Son | 497.77 336. 05 0.00 0.00
3 6. | KON An Phuoc 130 91. 00 0.00 0.00
4 TRANG BOM DISTRICT 2, 000 1, 288 585 0.45
4.1. | Song May IP (phase 1) 250 178. 13 135. 39 0.76
4.2. | Song May IP (phase 1) 224 155. 87 0.00 0.00
4.3 | o Nai (Phase 1) 226 151. 17 139. 46 0.92
4.4, | Ho Nai (phase 2) 271 149. 96 0.00 0.00
4.5 | Bau Xeo IP 500 328. 08 306. 53 0.93
4.6. | Giang Dien IP 529 324. 63 4. 00 0.01
5 DINH QUAN DISTRICT 54 37.80 44, 90 1.19
5.1. | Dinh Quan IP 54 37. 80 44. 90 1.19
6 XUAN LOC DISTRICT 109 63. 88 30. 856 0.48
6.1 | Xuan Loc IP 109 63. 88 30. 85 0. 48
7 VINH CUU DISTRICT 177 124. 15 58. 15 0. 47
71 | Thanh Phu IP 177 124. 15 58. 15 0. 47
8 TAN PHU DISTRICT b4 34. 98 4. 26 0.12
8.1 | Tan Phu IP 54 34. 98 4.26 0.12
9 LONG KHANH TOWN 264 169. 06 1. 00 0.01
8.1. | Long Khanh IP 264 169. 06 1. 00 0.01
10 | THONG NHAT DISTRICT 331 205. 74 6. 52 0.03
10. 1. | Dau Giay IP 331 205.74 6. 52 0.03

31




it Y — TR Y —REFH 5
No. H1X (ha) (ha) T (ha) BIEDONER
&3t (kg/day) 9,574 6, 475 3,832 0.59

ML The Management Board of industrial zones in Dong Nai Province, 4/2011

—HRIC TR D A 7 TV RAT NI DB SN TR Y, FHOEK., A, K, BA.
g - GBE. Sl — v A ST - BRBRIIEE L LIGEL TV D, RN S
BV O B RIS S, A v 7 TV AT ANKBEENTWS, IPs R EPZs 1Z# D
TODOEEA L7220, A7 FEIEOBMETT N LY | TSI RAGIT AT 7208 5 Pt
Tav AT D LICoRNBN o T NS,

HFOTEMMTO, FFIZ R FTAEARE Y X UE, A—F I U TEO RIS R T
DA V7 TEEFHHAGIITOTRBY . #iT0EHE Lz, RESHE A 7 70 fYkic
DRRY | LRI I TIXA~OREMEET D K 5 R4FE LWSRIEAED I, HUsiRk
FEORNOENMED Z LI D,

2182 vREZ—FF>

NAT TG A~ORE W LR, BTEOTRHEPEEORIE, FREA-omE &I, 7V
— U TREIZE LWEEORFE, BT LF—0HiKy, £ L ClE1ERFHE A E AR
Ko THEHIBIZ RO 5T\ D, PAR— FEXL LTORRLT 784 Y —pEk, Wk
PRRCAEIE S RAEE 2 FFONA T T O DEEARFERE T, ENEM ORIAEIG ZmD, EWSTARE
SN DB OB Z =D, KIRMOHI, APE DL ECEED L ERE 2 H 57,

LT, B, BRI I & A LT A v 7 T 2 #E S, Long Thanh
INA T TEEHIR & BRI PE I ORSRE A SERR S B 5 2 &

FHH ORI OFTEL T X 2% L. Long Thanh HU® C TEMMA DA > 7 TG E TR
W7 T3, —UEREE AT I7EEOERLE BT,

2011~2015 FEDOFEEOMETE TEAFEMIE (Value94) DOBIMNEIES % 16. 2% /405 17, 2%/4F
2L (BTOEFE TIX 17.5%/4E) . 2016 ~2020 4E121% 1656~16%/4F & 4% (RO EH#E TlX
16. 5%/4F) ,

BESC IR AR PESCHEG B TIENE - FERALIT: PENE S A T & BIEREE (L5 T
PSP WA, BOH-R BOKEENN TRENE ARG PEER ) K OPE

2020 FED R oA 8 DIETE T2EBIFEEHE L O 2025 4FF COREMRE R 2K 2. 4 1T,
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(). ZH—> HhE 25— EOF

WEFZEIITEY - ODURRWEICEFRED > TEY . Ffl IP (TR A > 770
Bl i, IP AL OO WD, LEY =Ty —v =X, 2—=7T4 U7«
DIERDH Y = NOEESHEE OIEEN 2 X LT\ 5, 2015 FF TITERBEICEE L
-7 —  TEMMoEZR A BIE L T, 100%D IPs TIIHEKERIER @ L Tk . HEk
FEHEZ T2 LT b, Aot J7 ) — e R HEE S T¥E Y — OB &
HiATbn T\ 5,

BEEIN IP OBRFEHEIZE D L, 2020 FFE TIZHBED 21 OFFEFO IPs IZIX T, 9
HETD 1Ps NEAEZZHK X, & 5IZ, Phuoc Binh — Long Thanh IP (190 ha), Gia Kiem
- Thong Nhat IP (330 ha). Cam My IP (300 ha). Suoi Tre — Long Khanh IP (150 ha)®
BFHL P BRICMITEREZZEZEL TWDH, JLREFEN H 5 MM & L TIE Anata
Industrial Park. An Phuoc Industrial Park. Xuan Loc Industrial Park. Dinh Quan
Industrial Park. Tan Phu Industrial Park. Long Duc Industrial Park MK X% D3 E
T TNDEEL D Ips ThdH, EHIT, BEMIZA V7 FEIHOREMNMTHON T, HEFR
\ZHE IR 72 D DY Long Thanh Industrial Park., Biotechnology Center (Cam My district) .
T7uaA v HARN)—ar 7Ly s A DOFICO Téh D (Xuan Loc 44 MK N Thong Nhat 4) .

T — O NEFEZE 2015 4E12 65 %, 2020 £ FE TITIE 80 HZTHLHIEHLTWD,

# 0.5, 2020 4FF T T MM (IP) BH¥EEH

T HeF A ETE (ha) .
2010 “FHEFHE - 2020 FEHNT
No. T2 BT (BOFFH-38 No. 69, 2012 4F 10 A 30
P (ha) o 32 A HL
aEk 9.223 11. 094 11. 152
1 Bien Hoa 1 Bien Hoa 335
2 Bien Hoa 2 Bien Hoa 365 365 365
3 Loteco Bien Hoa 100 100 100
4 Amata Bien Hoa 527 674 674
5 |Astex long|p. hoa 43 43 43
Binh
Tam Phuoc Bien Hoa 323 323 323
Bau Xeo Trang Bom 500 500 500
8 |Giang Dien | rans Bom 529 529 529
Bien Hoa
Ho Nai
9 T B 226 226 226
(Phase 1) rang bom
Ho Nai | Trang Bom,
271 271 271
(Phase 2) Bien Hoa
Song May
10 T B 250 250 250
(Phase 1) rang bom
Song May | Trang Bom,
224 224 224
(Phase 1) Vinh Cuu
11 Nhon Trach I |Nhon Trach 430 430 430
12 ??0“ Trach |\ on Trach 347 347 347
Nhon Trach
13 II - Nhon |Nhon Trach 183 183 183
Phu
pq | Noon o Trach o Trach 70 70 70
II - Loc
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T HuF I ETE (ha) .
2010 4ETE o 2020 €3BT
No. T¥M FFH-EE No. 69, 2012 4510 H 30
KA il oy | (BORRER N6, 2012 2 A
Khang
Nhon Trach
15 II1 (phase |Nhon Trach 337 337 337
1)
Nhon Trach
II1 (phase |Nhon Trach 351 351 351
2)
Textiles
16 Nhon Trach Nhon Trach 184 184 184
17 Nhon Trach V [Nhon Trach 302 302 302
18 S}IM Trach |\ on Trach 237 315 315
19 | Ong Keo Nhon Trach 855 823 823
20 | Go Dau Long Thanh 344 184 184
21 | Long Thanh Long Thanh 488 488 500
22 | Long Duc (%) |Long Thanh 283 534 580
23 | An Phuoc Long Thanh 130 201 201
24 | Tan Phu Tan Phu 54 130 130
25 Xuan Loc Xuan Loc 109 309 309
26 | Thanh Phu Vinh Cuu 177 177 177
27 | Dinh Quan Dinh Quan 54 161 161
28 | Long Khanh Long Khanh 264 264 264
29 | Dau Giay Thong Nhat 331 331 331
Loc An -
30 Binh Son Long Thanh 498 498
31 Cam My Cam My - 300 300
32 | Phuoc Binh Long Thanh - 190 190
33 | Suoi Tre Long Khanh - 150 150
34 | Gia Kiem Thong Nhat - 330 330
% 0.6. 2020 4 F T ORF & M B 3 5
T HF 3 E (ha) .
No. e TE HUI BT (B RF U3 No. 69, 2012 4E 10 H 30 2020 #EIE/ TS 1
% (ha)
H)
Long Thanh Hi- Lon
01 |tech " gh 420 410
Industrial Park an
. . Thong
Agro—industrial Nhat
02 | complexes Xi ’ 2, 187 -
DOFTCO an
Loc
Centre for
03 Biotechnology Cam My 253 253

Q). T3 7% 2 —[s
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T¥ED T AL —DFHESCHEFRA~DRE ZIFNIAL, XETH2DIEFER L B, KR,
HEAK, ZZBE IC WANTY v 7 SBAH-DDA v 7 TN E L /0 b, BB 40 X
ZLTCWAH/NTIEeNT 4 7T 7 FEEIZTZEY T A X —TBRICBIRT 5,

TEI T A —NOEESLTIHICL > TURE & SN DRI NBTECAEEDILR, i
DG ST OHERR, BRETIRFE D T2 D DIGYERIR TH 5,

BANOTHET T AX—0 2025 FF TOEIEFHHE LA > 7 7 B%GHEIZEEST % 2012 4 3 H
2 BHAFFEA4S (Directive No.07/CT-TTg) (2L D&, HWNITIE 37T OTL¥T T AX—0H
V., KHEREIL 1,943.2 ha THDH, 36 DTS T 2K —(1,913.2 ha) [ZFFHE2NEM S 4v, #HF
TSR VE YR 3E 2 R S H A 72812 Long Khanh HTIZ Bau Tram (30 ha) 230li> > 7=, i
MBHIBRENT-DIX 4 T.% 7 7 2% — (209.8 hectares) T. Long Phuoc 2 (34.8
hectares) % Long Thanh [EFRZ2H#D @R IZE-> T, Binh An (50 ha) X AT T — 3
> D+ HARE O IR B2 5 . Song Thao (50 ha) 17k H O #H{E FIED & ZHEINHIR S 4L, Gia
Kiem Socklu 2 (75 ha) % Gia Kiem — Socklu ICs 1 (75 ha) ®BRFEIC K-> THEN R L 72
ST, EBIT, 6 AFIDONT 47T 7 NERNTEHOZ 7 A% — (20.6 ha) 23FHH I 4L
TW5,

#£ 0.7. 2020 FF TROZENLIEOTE Y 7 A% — (1C) BHFEEHH

T MR E
= (ha) BHAHRE ey WU
No. I%&(;C)X 7 BT (BkioEE No. | No.07/CT-TTg | T /7@7%%& P
69, 2012410 | ICXBREL
A 30 H)
[ | 2015 SEBAZEEIME : 14 ICs(838.1 ha), 2D 5 b, 5 T ICs(291.5 ha) A 7 TREHE. 9
ICs (546.6 ha) 284 7 FEEHELEF
Construction Ho Nai 3
01 |Materials Ho | communes, Trang 50 50 A7 TEAERE T
Nai Ics Bom District
Ceramics  Tan Tan fanh
02 communes, Bien 54.5 54.5 A7 TG T
Hanh . .
Hoa District
Vinh Thanh BElokEFERN
03 P},lu Thanh - communes Nhon 94 94 D, A7 TS
Vinh Thanh . .
Trach District H
Construction Tan An  commumes mwEE A7 T
04 |Materials Tan| . L 50 50 i &
An Vinh Cuu District
Phu Cuong fHfEA B
05 | Phu Cuong communes Dinh 43 43
Quan District
Tam Phuoc . o e
06 | Doc 47 communes, Bien 98 97.6 ;; v 7 7RISR
Hoa City
Tam Phuoc Bl EasEts
07 | Tam Phuoc 1 communes, Bien 57 57 D, A7 T
Hoa City H
Thien Tan - , .
Thien Tan— | Thanh Phua BEIC & 5 %¥ il
08 ' . 96. 5 96. 6 0. A>T TS
Thanh Phu communes, Vinh 0
Cuu District
09 | Thien Tan Thien Tan 75 75 SHEEER
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R R

- (ha) BHERE N o T
No | TRZ 7Y H7 (SR No. | No.07/crrrg | 17T HEOR
69, 2012 £ 10 WCEBAEL
A 30 H)
communes, Vinh
Cuu District
Tam An communes
10 | Tam An Long Thanh 60 59.9 A7 IEET
District
Thanh Binh . = Ly
11 | Thanh Binh communes Trang 49 48. 7 ;;'/:7j7%%ﬁ§§§§E
Bom District
. Ho Nai 3
12 A Ho Nai 3 - communes, Trang 40 40 WmESER
Hung Thuan . .
Bom District
Hung Loc
13 Hung Loc communes, Thong 42 41.8 S EER T
Nhat District
Phu Thanh
14 Phu Thanh communes, Tan 30 30 S EER T
Phu District
1 | 2016 - 2020 £: 12ICs R OBHN IC (Bau Tram IC) ZEH TE¥Ea L vy 7 X 13
(655. 3ha) DA > 7 T EAFIREMEE, FIZUT DI N —T 2 ETe,
Quang Trung
15 Quang Trung communes, Thong 80 80 fHEEE P
Nhat District
Gia  Kiem - Socklu communes, ) ‘
16 Thong Nhat 75 75 118 7 D VE i
Socklu . .
District
Tan An communes, . g e
17| Tan An Vinh Cuu District 20 20 s
Long Phuoc ST S i
18 Long Phuoc communes, Long 75 75 o =
Thanh District
Binh Son Bl EFEER
19 Binh Son communes, Long 57 57 D, A7 T7EH
Thanh District =8|
Long Giao . = puy
20 Long Giao communes, Cam My 57 57 ;/77E§%%
District
” Tri An TmAn@m@%, 49 48.8 A7 T REEE
Vinh Cuu District H
Construction Phuoc Binh Mok EFEtR
22 | Materials communes, Long 75 75 D, A7 T
Phuoc Binh Thanh District H
Hung Thinh . .
23 Hung Thinh communes, Trang 35 35 ;;,/27:7%%§§§§§E
Bom District
Xuan Hung A7 TREEE
24 Xuan Hung communes, Xuan 19 19 =8|
Loc District
Suoi Cat A7 TEREEE
25 Suoi Cat communes, Xuan 20 20.5 =8|

Loc District
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T MR EE
_ (ha) BRRE e o g s
No. I%i;fﬁ ST (BURFYR No. | No. 07/CT-TTg 4/§§§f®ﬁ
69, 2012 £ 10 WCEBAEL
A 30 H)
Phu Vinh A7 TG e
26 Phu Vinh communes, Dinh 33 33 =8|
Quan District
Bau Tram A7 T REEE
27 Bau Tram communes, Long 30 30 =8|
Khanh District
I 2020 %% : 10 ICs DA v 7 F8fE (449.8 ha), ZTHITiX 6 ICs DEHBE /R UFERY 41Cs DFHE

ate,

- .
98 | An Vien Ics |0 Vien  communes, 50 50
Trang Bom district

Song Ray | Song Ray communes,

29 ICs Cam My District 50 50
Xuan Dong

30 |Co Dau ICs |communes |, Cam My 50 50

District

. Vinh An communes,

31 |Vinh An ICs Vinh Cuu District 50 50
Vinh Tan| Vinh Tan communes,

32 ICs Vinh Cuu District %5 o1.8

33 | Phu Tue Ics | Py Tue communes, 50 50
Dinh Quan District

Gia Tan 1&2 | Gia Tan communes,

34 ICs Thong Nhat District - 7
35 Phu Trung | Phu Trung communes, B 20
ICs Tan Phu District
36 | Phu Loce ICs Phu Loc communes, B 20
Tan Phu District
Phu Lap communes,
ST | Phu Lap 1Cs 10 phy District } 20
&Ft 1,799 1,943. 2

2147 %
2.1.41. 3K

2013 4= 11 HEESTo 2015 005 2020 £F TOFFETITAWNIZIL 28 DTEY —0NHD

(2020 F-FE TO v 7T A OEIE T ERFE G & N T ERFREEF W U X N &R L7z 2013 4F
3 H 28 BfHF EFHEEE No. 463/TTg-KIN) | ZEDmiEIL 10,216.16 ha THDH, £z, 49
HoOTEY - DOIREREFEHXL 39 oA 7 7HEFEENH YD (Duc Hoa II1
Industrial Park (21% 13 HFOEFELH D) . ZNBIZIEA 7 TE2FTAT D 3 O
GG DREEEND 5,

28 DTHEY — O, 19 OTHEY — PRSI, MiEfEIL 5,805.76 ha H5, bk
Duc Hoa I Industrial Zone. Xuyen A. Tan Duc., Tan Do, Hai Son. Vinh Loc 2. Nhut
Chanh, Phu An. Thanh Thinh Phat. Thuan Dao., Cau Tram. Phuoc Dong Pier. Tan Kim,

Long Hau, Dong Nam A, An Nhut Tan, Long Hau - Hoa Binh. Phuc Long M O'% < & T.2[H
Hi, Duc Hoa Industrial Park ITT (Duc Hoa ITI-Minh Ngan, Resco, Song Tan., Thai Hoa,
Hong Dat. Anh Hong. Slico., Viet Hoa., Lien Thanh. Cali Long Duc., Muoi Day. Long
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Viet) T. A&t 24 O TEMNMHOEBEI AN TY TW\WD, FOREMIL 8242. 49 ha THRKXE
Bl 77.06 B RV THD, LEMMONERIT 20.04% T, RO TR BES LT
AT 43, 88% 272 A,

BUfE, AT 16 O TEMMABE@HFT TH Y | MEmfEIL 3,996.43 ha ThHhD, ZiLbHIE
Duc Hoa I Industrial Zone, Xuyen A, Tan Duc., Thuan Dao. Nhut Chanh, Tan Kim., Long

Hau, Cau Tram, Phu An Thanh, Vinh Loc 2., Thinh Phat, Tan Do, Hai Son, Long Hau -
Hoa Binh, Phuc Long }% X Duc Hoa Industrial Park IIT (Thai Hoa, Viet Hoa. Anh Hong.
Hong Pat, Resco) T 5,

THNETIZ 760 OBEBEREXOHBE L H Y . 1,226.47 ha O+HHN Y —2 I, FhHik
251 HFoMFE/REFE (F%E 1,685.135 B H KL) & 509 Ao ENKEFE (% VND
27,228.9) ThHD, TNHDIHH 127 FETIILEY -  OFFEYT 7 ) —ALTEY,

Z OFRIEAEIX 387,973 m* Th 5,

A HETIT 360 DEENEEL TBY | MWIMIE RN 145 1, ERREFEDN 216 4 TH
b, ZIUHIEFESE LT Duc Hoa T Industrial Zone, Tan Puc. Xuyen A, Thuan Dao. Nhut
Chanh. Long Hau, Phu An Thanh. Hai Son. Thinh Phat, Tan Do. Tan Kim, Cau Tram, Duc
Hoa III-Thai Hoa. Duc Hoa III-Anh Hong., bPuc Hoa III- Hong Dat., Duc Hoa III-Viet
Hoa ([ZZEH L T 5,

# 0.8, BT UHDOTEMM—E

No. T RS 57 mR | AER
(ha) (%)
Duc Hoa 1 TZ[HH# -Hanh Phuc: Duc Hoa Dong commune, Duc Hoa district
Duc Hoa
%1t 1999 . . 70 100
1 & district
e Duc Hoa
oM 2005 S 204. 23 30. 33
district
Xuyen A T 2EMHi: My Hanh Bac commune, Duc Hoa district
1997 Duc Hoa
%1} o 50 100
2 & LA district
D 2002 Duc floa 255. 9157 39. 95
district
Thuan Dao T3 Ht Ben Luc 113. 9472 100
District
3 2011 Can Duoc
Thuan Dao T ZE[HHIfLBE district 198. 8430 0.75
Tan Duc T.2M#fi: Duc Hoa Ha Commune, Duc Hoa district
Duc Hoa
&1k 2004 . . 273 90
4 LR district
e Duc Hoa
52 = 2008 . . 270. 3536 51. 66
district
. Can Gi
Tan Kim T.3[FH 2004 an bitoe 104. 1 66. 85
5 district
. Can Gi
Tan Kim T 3£FAHLIE 2013 an bitoe 52. 488 0
district
6 | Vinh Loc 2 T 3MH{Hh 2005 Ben Luc 225. 9850 20. 17
District
. Can Gi
7 | Long Hau T3&FHh an bitoe 141. 85 97. 83
district
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e NEH
No. T4 e T ke
(ha) (%)
\ Can Gi
Long Hau T 3[AHyEE 2009 an btoe 108. 48 26. 81
district
8 Cau Tram T 3[HHi - Can Duoc 77. 8227 15. 71
district
Duc Hoa IIT T 2
. Duc Hoa
Thai Hoa 2008 e 100. 2722 41. 61
district
Duc Hoa
9 | Hong Dat 2008 ve 100. 0293 16. 69
district
Duc Hoa
Anh Hong 2008 ve 55.2416 33. 96
district
. Duc Hoa
Viet Hoa 2008 o 83. 2151 66. 86
district
\ Ben L
10 | Nhut Chanh T.2E[HH - en Lue 125. 27 70. 67
District
11 | Phu An Thanh T.2[HMHE 2009 Ben Lue 307. 23 22. 06
District
\ Ben L
12 | Phuc Long T.2E[HHk 2011 en Lue 78. 4146 21.24
District
‘ Ben L
13 | Thinh Phat T 3[Hi 2011 on Lue 73. 3717 69. 26
District
Long Hau - Hoa Binh T. Thu Thua
14 |- 2012 117. 67 6. 26
Ebibi District
‘ Duc H
15 | Hai Son T M 2011 ue Hoa 366. 4884 53. 43
district
16 | Tan DO T.2[fHh 2011 Duc Hoa 208. 0432 13. 09
district
M Industrial Zone Management Board Long An Province in 2013

TRMHONLE Z X 2.5 127
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SO PO VI TRi CAC KHU CONG NGHIEP
= TiNH LONG AN

= B SRR
p \ - _TAY NINH
: | CUA KHAU MC BAI T HANE BANG
e | - -
= s Ch
= - 5
o 7
hale - A

H: THANH HOA
: d

LS A
ik AN NN

e

7 \d.n
= 3 )
: e 3 e o N
i " — /) D e in
T B v tvon i on & S ¥ Vi 7
- i s
e " Gl TR TS
. ﬁ s .
e 4 k- JETTY TAN'
W e cAx Gie 193858 2 o -
Bl CAN THO 7 v i AN
4 ﬂ
e o sien 2 8 k 2
3 — H. CHAU THA le/),v'

T. TIEN Gy/AN W ol
/

Bl CAN THO

TP. MY THO

H. CHO GAO

BAN QUAN LY KHU KINH TE TINH LONG AN (LAEZA)

W\ | Dis enl S5 658, Guding Chau Van Gidc, phuting 2, TP, Tan An; tith Lang An
ién thogi: 0 723825445 - Fa: 0.72.3826442

"
Website: hitp://halkkt longan.gov.vn

Emall- bglkkt@longan gov.w

0.5. 20137 UEICEBITDHTHEY — 2 DA

T3> — |1 general infrastructure systems engineering economics rather complete,

FrICER., B, ZEMT, K, f@E, @E, @it —e 2, 17, REREOEYE, R
OSSR BEEDBIENA > 7 T VAT ALFEDOTZDICE 1 Ik bbb, TEM
HSPH I XN A L 72 0 . A 7 TRIEOREET VL 720 | BRFHEOIEERT5
BOERILZINEST 220 R0 B 5,

W5 O TEMM CIIRE 2 2BEIITV, A 7 TN 7 ot A X3 s O % 24
2D LT HEREDA T T AT AOIALICERR L. T2 08 0 T X~
DOFE ARET DO DM ERMET S5 Z 2120, B R FAE, B X E, h—
F I UTEORETRFEE L OO 2D D Z Ltk b,

2142. v RE—FF >

2020 FED 1 T A O SRREF R A EEEHE E I AREZE SN 2006 4 10 H 10 HIZ

LD T (B3 No. 27/2006/NQ-HDND) . & DOYFROBEREE N TO L HITRE X

naTna,

- BT URIIREERGTTCEY, AOBEEITSGEICERIZH N> TS, FEEOH,

HEDLRELTEY, BIREZRKRAA L TRl St kN og & oBi% Lo bk
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RO TND, LHEE 7 Z =R/ OREREZ B L7oRE OBE T, AEESnE %
M k&, RECHE, KEEOEMREERY, fEEs ¥ — kO — B RAEEDOFRRE L H
MEX 5, PEERBREKIOTEMIAEOEDORFERELIET LD FELRE#; ) & 72D,

- PR RMBSE T, SISIX LITEEY: BITEERFEORNICKRE 2 RERICEZL D& T
o, BRERLGITERIZRAND 206 TH D, PHFITHKI LI EEED ST, A TR
OB IR S, BIXBHFENEN TO L BT RE OBV 2B 5 Z N TE D,

- WA LTS EDOEENE . BRFNEOTLHI L L AAMENRRELK D FETH D,

— HuiEBAZE & ORIEME: H ORI —F I O BRI AR Hdek o> MU B T M S T L
T _RETH D, HIEBFHARICEORKOEMNIEEZ ROTHRETHDL, v T U EH O
BRI —F I O TR & — BRI HaMEZR CIcT_R&ETH D, Fo, n T UENW
TV 7THI OB ST 20 ERSH 5,

- RRFBR ISR e TR Ok, RN E b o THED LM ER D D, O E %
MR T DT OITRRFE R BRI — VIR ZH TORERD D,

AR BT IR D4 b S RTECR L AT B B b B,

- VUL T AZ—ORFEO T MM ARSI T ORE, v/ m—T
DOELE, RS ~SIOARR, EE, @EEE, HEsioil & OmERmEEz XD 2 L,
T3 A FE i A3 R & AL 72 vh CRus THRiE TREVE D & 2 TEBHIE O 7 MM 2 PRAES 2 72 D 124
PRES 7 4 — 2 H LN T 5,

— HAEBEM S OB OMEEPER Vam Co JI|, Vam Co Dong JI|. Vam Co Tay JI| & ONE &7 —
MAWDOERO AR ECHEEY —ERICBEE L THE-> TWDHBREM O Z & 2iBKkT 5,

+ Vam Co Dong ® Vam Co JI[H#: Can Duoc HUXHJ 7,000 ha, Ben Luc HIX#J 3,000
ha, Duc Hoa HiX#J 5,800 ha

+ Vam Co Dong JIIFEER & Vam Co Tay JIIFEER: Tan Tru HiX5%9 1, 000 ha, Thu Thua HiX
%9 2,000 ha, Thanh Hoa #1[X% 1,000 ha, Duc Hue HUX#J 1,000 ha, Moc Hoa HH[X
#9600 ha

+ Vam Co JIIFG#B. Thanh Hoa @ Chau Thanh Hi[X (Thuan My, Thanh Vinh Dong ®#)
1,000ha) DOEBHANH K OY—E APEZEICEE L7 Vam Co Tay BHFEY — 2 KO
77 AL —

+ BhNo 1P BAFSEHE & FRL TS FAX—ICB LT, HOBRBITA I =ALL LT
A 7 ZHEEITIEL BT, BOT, BTO HFA & U Cililh, A, B, B A
T 5, XHREEIT DT 830 O¥L3E, DT 824 OPLIEES. Long Son - Tan An, Can Puoc
- Chau Thanh., Can Puoc -Tan Tru., Chau Thanh-Tan Tru. Tan Tru-Thu Thua. Thu
Thua-Binh Thanh, Vam Co Tay {A[JIliE# (Thu Thua-Moc Hoa). Vam Co Dong {i[JIli&
¥ (Ben Luc—Puc Hue)., F{TEK DT 830 (Ben Luc—Duc Hoa). Duc Hoa, Can Puoc,
Tan An O#5/KHMEER . Can Giuoc, Can Puoc OIFFEFT. Long An EEZR U TH 5,

o T BRI D 2020 A TO T MM, T3¢ 72X —B3sEHHA2#E 2.9 [TR”T,

0.9, 2020 EFTORY T UEICBIT A TEMM/ T Y T A X —OIKEH

0104 | BINER | 00 my | 020
=TO (ha) TnY—y | wBE%sh
No. | TM#h4 - i AFRET (Dispatch BT B E N
B EE 1214/TTg-NN (Tla) (ha)
(ha) ik 3)
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2010 £ JBATEAS 2020 ££ ¥ | 2020 £EE T
TO (ha) TOY—y | KHESH
No. | T3M#4 AT AR (Dispatch BT i "
WERE | 1214/TTg—NN (ba) (he)
(ha) 2k 3)
01 T;a%hﬁc Ben Luc district | 266.7 266. 7 266. 7
02 My%“ﬂﬁi Ben Luc district 132.7 132.7 132.7
03 VII“;%(;; Ben Luc district | 459.8 459. 8 459. 8
04 K};;}:Eg Ben Luc district 70 70 70
Luong Hoa,
05 | Tan Buu T.| Ben Luc district 415 415 415 MR
SEM
06 | 12" Ipphuoc Can Giuoc district 56 56 56
Phuoc Vinh
07 Dong 1.2 | Can Giuoc district 110 110 110
S Ht1
Truong
08 | Binh T¥ | Can Giuoc district | 320 70 390 390
[ Hi1
09 Dolnf%iéh Can Giuoc district | 110 110 110
10 %‘%;ﬁ Can Duoc district 100 100 100
11 | Phuoe Dong |\ 1 e district | 65.16 65. 16 65. 16
T ¥ ) ) ’
Phuoc Dong
12 | MR T2M | Can Duoc district 140 140 140
Hh
Thuan Dao
13 | MR T2 | Can Duoc district 879 879 879 MR
Hh
14 Ca]i%;;t Can Duoc district 500 500 500
Thuan Ngia
15 | Hoa T.2£[4H] | Thanh Hoa district 250 250 250
Hh
Nhon Thanh
16 | Trung T.2& Tan An city 80 120 200 200
[5f] Hh
Nhon Thanh
17 Trung MR Tan Tru district 168 168 168
T3 H

M : Planning socio—economic development of Long An Province in 2020.

2.1L.5RY T« T EDE

2.1.5. 1. 3R
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INET, RNUT - TUoFTEIIZE 14 OTEMMAERINTEBY ., 7 Sro TEHHR
BELTWD, FN51E My Xuan A, My Xuan A2, Phu My T. Phu My II. Cai Mep. My
Xuan Bl - Conac. Dong Xuyen T 5, TEMMONIEZBRE 2020 4£F TOFHEEZ S D
T 2.6 |27,

QUY HOACH PHAT TRIEN CONG NGHIEP TINH BA RIA - VONG TAU
DEN NAM 2015 - PINH HUONG DEN NAM 2020

PSS AT A
1 Di Xudn Lje i “ g Q-

N
|
i

o 2 G ; A ~
TINH DONG NAI - i i
L ke LA o
ey \ -l ol g ) AU oy A
i Bien Bos e sornall L) - e F L./ Limse [ <EBINHTHUAN
KCN MY XUAN VABIMORONGH = [ ] ) A W {
A (300HA) (222HA+278HAY Y | |} &A i, ‘/\/’ .
| % et A K
KON MY XUAN A2 Vet £ TR / / \
VA A2 MO RONG e o T R | TN i Di Ham Tén
(312HA + 11THA) rr&ngf«ﬂ ( 5 Ly b

- m SN T/ Binh Chau -\ o
RN ! g\.v

(- f
KOMyXuin | 1 ) 2 i
5. I\ _.l.l“TH{\:gH\fhKn{ ol
L0 X

Suor Nghé

% ==
o Nii D Koy
| / Y R
¥ 7 ¥ ovg Tan |~
34 y - ) L
G Trim~” | [ ong Tin 2

P 2 I O -
KCNLONG |« ° L A e
HUGNG (400HA) | s S Ha 3o =
‘

-
/

i = B 5 .
KCN LONG SON /./_ Z CHU GIAI
(300-600HA) N> 2 Cosé sin sudt UBND tinh
cong nghiép
N B Modixaydung @ UBND huyén

M cit xéy dymg

= i 2 \ HUYEN CON DAO Mo st xy dymg
KCN SUDUNG KHI (9 @<Ll S M Pazatan
APTHAP (30-40HA) | XX 5 5 W VINH BONG BAC Vit ligu san Hp Quike 1§
/ Mo nurire khadng Duimg tinh
ng 188, 0 C/ MG cit thity tinh Duimg khic

e+ Rinh gid tinh

VONG TAU LA M than bin o tinh.
Khu cong nghigp ——--— — Ranh gioi huyén

. Cing Ranh gi¢i 13

KCN DONG

XUYEN (160HA)

0.6. NUT « 7T ZTED 2020 4EF TO T 3 HiBHFS & ]

2152 vXE—FF

BHORENZG & BT 2 F 2RI U BHEERORFEREIL, 51&HE Al - TAREZ R
INTHEME U CTERIE R A0 2 & ¥ — B R EEERR A THEESREO AT & RO & LT
M D EERE DR, EARER, TREEEF— A, MEE Y —E2A0ORETH D, il
MK OEA AT OKPEEMN TRERDOHEESLE NG IR A LI E M PEE DR b E £ 5,

Tt A T TEAFICE R ZHTT 9 THEMMDRN EOTDICER I N, TNLHIX
100ha DOMHEIfED Kim Dinh T3 —> & Ba Ria BfOANA T 7 V) —ZH D, TEMHD A
JERIX 600 ETH D, NUT T U X UENRET S TEMMIL Long Huong (400 ha) |
Long Son (500 — 600 ha) . #Z—= J /L& il Ben Dinh (100 ha) T&H 5,

NYT T2 U FHIMERERRKEREORZE, BEAREORZE, BHAIMICESS720
ICTLHT T AZ =M ONT 1 7 T 7 FEEDOBBICERET 5,

KERGIROGEAIFIN, JEMCBREE LMz BE L CTRMMSL TS 7 A X —2HIEIC
BeiE L CBH%ET %,

BIXTEMMSOTE Y 52X —DOBFEDO I DICENAORFEE 7 X —DWEEEZIET L.
FIRFIZ . Fiie 7oA v 7 T8 if e A o 7 T A L TN T AD LN E21T 9,
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2.2.2020 KN 2025 4F £ TOEEEREEY. HERED. BERREEMOREERDTH

R—F X R OJELE TOREERTEY, AERFEVOREZROTHEELE 2.10 ITR7,

7% 0.10. [BEPEEBEIEY K ONEFRRBEFEY D 2020 O34 & T HIE

No. n HEEFEREEW (F/B) BEREE®D (F/B) At
® 1D HC & ID HC &t (El]\)‘//
01 | HCM City 5,184.0 | 34.6 5, 230. 1 908. 0 11.5 908, 0 6, 138. 1
02 giz};g 2,280.0 | 188 2, 298. 8 156. 0 4.7 160. 7 2, 759. 4
03 | Dong Nai 2,845.9 8.6 2, 854. 4 273.0 2.7 275. 7 3,130. 1
04 | Long An 1, 405. 5 8.2 1,413. 7 306. 0 2.7 308. 7 1,722. 4
05 | BR-VT 3,325. 1 5.3 3, 330. 4 1,450.9 1.3 1,452.2 | 4,782.6
&3t 15,040.5 | 86.9 15127.4 | 3,393.9 | 11.4 | 3,405 3 | 18 532.7
7 ID: 1365 %)
HC: ~ L X477

TOXH, BRBHPIRERET DI LWL THEEKRDCHEREYD O EEIX
18,532.7 v /A EHEEEIND, A—F I Uil RO A M (6,138.1 M /H) T.
02T UEIRFER L O EREIEENC L D EE OB ERIRIKTHD (1,722.4 F>/H) o

2020 FEDOPEERM NER L 7 X —DIHNLRAT HEEFEFEMEIL 18,532.7 b /HT,
BEIEMALFECER B I IS %9 D AR 72 <172y,
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®3E
EEBEREMBEHFRERRBA~DT R X
3. 1. BERNF DFMIZ DN T
3. 1. L. BERIF DB BB OV TDT K81 2
AT < R OEE THRAT S AR O R E # 3. 1R
# 0.1 A—F IR OEIDE TRAET L MR IEY O & (2013 4F)

. SFHERT (12 /F) WEEED e
DA 1D HC Fa D HC i “/H)
R—F 2 740.3 | 1,247.3 | 6.8 | 1,994.3 | 83.4 | 2.3 | 85.7 | 2, 080.0
[V 284.1 510.6 1.3 796. 0 141.1 1.0 142. 1 938.1
K AE 408. 3 697. 4 1.2 1,106.9 | 104.3 1.3 105.6 1,212.6
=V 329.7 359.0 0.1 688. 9 170.3 | 0.46 | 170.8 859. 6
;;%? e 222.6 420.0 0.5 643. 1 174.0 0.5 174.5 817.6
e 5,907.9
7L DA: #1748
ID: LK/58)
HC: ~ X7

R—TF 2 R OVEDE TRA LT TR O &I 5,907.9 h>/H T, A—F I
2513 2,080 hory, BEVRAUENDHIT938.1 hyy RUFAEMLHIX1,212.6 by, v
TUENDHIE859.6 b, NUT « TR TENSITS8IT.6 oA LT (2013 )
FNwz, BESoR—PFILTEEL TS 300 ~>r/HOUBEE T Y TH 5,

.91.2. oL 7 KA R

\BELCWATuy el M A Foar T %4, Ben Luc X, Thuan Dao T3¢V — 3
UCthsd, LrL7ens, a7 A0 NREES K ORIREGIREREE ) HIER 227 AT 2 B
BT H0NEND D,

BlOFEME L Cr 7 %4, Thu Thua #IX(Z%H 5 1,760ha @ High-Tech Solid Waste

Complex &b, ZDaLy T L w7 AL 2002 4E1E T ERLVEZEC L TCEHEINTWS,
Vietnam Waste Solutions Company NBIRIEHELE TH D,

3. 2. RBUGRANFE DR L B s R

3. 2. 1. BERIERR AR B DHEE

3.2. 1. 1. X P FADFEHIBROIE 2 X |

PEERTY M OR ERFEVBEAF OFEREFNIIUTOL I R DN H 5!
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B L X B O EFEEIM AR EER ORE S 2, 000ke/F D [EIEFEFY BERIE  (Phu Hoa Chanh

Commune, Ben Cat, Binh Duong) ;
[l _E35 AT C oMo BEAERY;

R—F T OFEERFBEEYFEAE, &R FEREOBERIA ML 1 b /HICHEL
TAEZ 3 3. 2 1T,

1 Ry /BHEAE S U 2 o 2 T 1,943, 365,079 VND ThAD T, EHax FOHEE
HIZ3z 3.3 L5275,

#* 0.2, BERVFHEERH

wERE |,
mEes | uEE (k Hifi (A%
No HEA maE | UL | VI\(JDg)ﬁ VND/ b )

Nam Binh Duong Solid
Waste Disposal Complex

(2,000kg/h PE¥FEEY)
01 | BEANF) BIWASE 2 16 7, 300 456. 250,
B X 4 Ben Cat
District ., Chanh Phu
Hoa commune

Nam Binh Duong Solid

02 Waste Disposal Complex | BIWASE 4 32 39, 672 1, 239. 750
D F DOMFEENF
03 | BT X HIEHBERY | CITENC 21 86,816 | 4,134.095
BEFE 0
B (VWND/ ) 1 1, 943. 365
# 0.3, 150 b/ HBEEME OHEERRE
ERESH (~v/B) Biffi (VND/ k) #WEM (VND) wER (k)
150 1,943,365,079 291,504,761,905 13,881,179

DO X DT, WBEEET] 150 b/ H DOPEEBEIEWRERIF O @R E L 291, 504, 761, 905 VND
CHEE SIS,

3.2.1.2. Tsuneishi PEEEL Tl BEER N ZELEEYFEFINFIH D BEFEY DFE)ZEEE D
HE

lkg DOBEFEY) ZIREE LT & I2RET HEE (kcal/kg & DML kJ/ke) 1. [ETE I ORIARIR
BHZ X5 Mendeleep DA TEE IS,

Q (kcal/kg) = 81C + 300H - 26 (0 - S) - 6(9A + W)
Z Iz,

+ C, H, O, S, A, W IBEEM ORI, KK, BBHE, WiE., K. KooasH& (E
=%)



+ Cl. F, NOGHEIIDVROO TRAEOHF CTITER,
Tsuneishi &Gt &R T 2 BEANFICHLERBUIEIILLTO L S ITRET 5
(3). BIWASE & 2 f >/ HFHPEDFEFE - T ZBEFEELINF
BIWASE @ 2 | >/l DBEANFERRIC I T D BEREM R EVE 2K 3. 4 IR T,

% 0.4. South Binh Duong [EIEEEZEMMLEE D > 7 L v 7 ZZEIT D EY - HEFEIEY DX

No. B EEY A5y (%) EE (kcal/kg)

01 Wk 11.8 4,004

02 H— kv 12.0 3,894

03 TITAF T 9.2 7,788

04 e 13.6 4,194

05 = A 9.5 5,563
BB BEFEWY) 11.22 5,088

Z DX 91T, BIWASE 2338 L 7= RIEY O L5 0BT 5, 088 keal/kg Th 5.
(8). T 74 T DBEHIF

Mendeleep DA% HVNTHEFWY) DALF MG R B BERIF T A S5 BEEEY) DR EE %
FHRT2ZENTE D, BEVOILTH 2K 3.5 1R T,

< 0.5, [EIERBEED ORI EIE

No. D%z #Ha ) BEAIE (ke/HF)
01 C 50. 85 101. 70
02 H 6. 71 13. 42
03 0 19. 50 39. 00
04 N 2.75 5. 50
05 S 2.71 5. 42
06 cl1 15. 10 30. 2
07 TRy 1.05 2.10
08 KIS 1.50 3. 00
09 Ca 0.10 0. 20
10 P 0.08 0.16
e 100 200

INBITEDANA T 4 VTTOERBEEVBEHF ICEA SN BEEDORBELZFHT L &
5,629. 61kcal/kg & 72 %,

(5). BETEM DRI IEDFI NI LRI D7

B X B OIS TG RE BT DA Tl R ~— A2 MR DBV R ) B BETED) O 1)
FRBREDFEIND, FEFEM O DTG & AT R 23 3.6 IR T,
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£ 0.6, FEREM DK 2 BITEHR LI B O FE B

Yo @k ERE REE BEZEY) 1kg [TV D
%) (kcal/kg) DREAE (kcal)

01 | HRGEM, FAm 5.28 7.835.2 413.7

02 | HEAALERTS 0.49 500. 0 2.4

03 | IALT 0. 86 6,051. 1 5L.9

04 | BEAR— L BRERR 15. 40 3,894. 0 599. 9

05 | B OBEFE R L, 1.38 4,167.5 57. 4

06 jzji;i§§/f1?1:¥jr\ s 16.57 2, 880. 0 4712

07 | BE(EFAL 0.20 12, 166. 4 24.6

08 |BETTIAF VI 0.12 7,788.0 9.0

09 | WIRREIALAL (Bdn, 39) 2. 45 2,220. 0 54.5

10 | FEERPEFEY) 36. 71 2,220. 0 815. 0

11 7Y —2 0. 24 6,135. 4 15.0

12 | Aefi 0. 45 9,481.9 42.3

13 | BEA YU BE 0.07 9, 255. 0 6.5

14 | Bl@AFa—IL 6. 72 6, 000. 0 403.3

15 | T fh 13. 06 3,500. 0 457.1
=il 100 3,429.7

ML Integrated Solid Waste Management, 1993.
PLE®D X 9I5BT 3, 429. 7 keal/kg ERFHE SN D,

(6). 7255 XA ERIT THELI X 31 3 JEFER D -1 75 28 D HEE N
SERPFEE T BER SN D BEFEY O AT, FARM ., FEEW O, FEEM ORIz L -
ThEAEIND, MOBEEFEF COSEBEN G, KREEDOBFITHLE YR EIL 3,500~
4,500 kcal/kg LHEE EIL 5,

LU 6, FEVEZ EREICEE T H729IC Tsuneshi [XBEEIRI R OBETEYIR 7y 2 V>
Vo7 LT, BB GEZEN L Tt 20 E RS 5,

3.2. 1. 3 B HEHR = X F DHEE
AN O B R EAMIIEEED 6 BT OEST OB HFR 3. TIORT L HIICHEE TE 5,

F00. 7. fAEHNT H o> SRR B

No

BRER

W& (F
V)

RERE (BF
VND)

B HA
(VND/ b )
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- s WS E (b | RERE (BF & B
=10
FHEEEREEY (1,000
N /H) KROFEEERBEFY) | KBEC VINA
o1 (700 ~y/ Ei) ﬁﬁﬁ?iﬁ%ﬁ Company Limited 1, 300, 000 274,998. 1 211, 537
Hh
21. Tha FE¥E KOG IE R BEHE
Y 8 Sr # ( Vinh Tan | K > F 4 A
02 commune. Vi cuu | URENCO 2, 355, 465 392,971. 351 166, 834
District, N 7 A4)
—F 2 1 Tay Bac Cu —F I Uik
03 | Chi BEIEFEIEMULINE: No2 | Sk B H XA 1 18, 210, 000 793, 151 43, 556
fRT A HE ST H ZTER
04 | B F X i Phuoe Hiep | Ay — T X li |y 46y 000 350, 000 78, 405
fh A ST M CITENCO
—F I vifi Tay Bac Cu |48 — F 2 > i
05 Chi [EJEEFYULE S No3 | CITENCO 6,500, 000 976, 000 150, 154
fRr At T HA
NY T « 7% 7% Tan
Thanh #t X . Toc Tien | KBEC VINA
06 | o O S TS BERE | Company Limi ted 2,610, 000 800, 000 306, 513
HENT
SRR (VND/ k) 159, 500

5% 3.7 X 0 HRNFHI O SRR R

1% 159,500 VND/ k> & 72 %,

JRRLA S 7 h%t8 L 9% 1000, 000 F U HAEOHN OB EIIE 3.8 DL HICHTEI NS,

% 0.8. 100,000 k> HHE DK, 2T 7 OSSN HOHE E B H
AN B () BLAH (VND/ b ) KRR (VND) wEH (ML)
100, 000 159, 500 15, 949, 982, 949 759, 523

FHEAE R S ALEEEE S 1000, 000 b > OBEFEIIK F OHSTHI O SEH R BT 759, 523 KL Th

Do

3.2 1. 4. FEDRBREDHIE

RE SN FEOHEEH

133390 LI A,
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7 0.9. IERFHXOBRERE
No Tuvxr MERER REERE (VND) e E (USD)
01 150 b >/ B HAEBERF 291, 504, 761, 905 13,881, 179
02 FRALERE 100, 000 ~ o> O AN HE 15, 949, 982, 949 759, 523
N Ty 307, 454, 744, 854 14, 640, 702

TOXIITHESINTT Y =7 NEEERE T 14, 640,702 KLt 7r B,

UL S, B8 FITEERECHN o, THiEEE ., (48T
.22 BREh

322 1. NE

< BERNF O EEE DHERE

EERDO NI EE O E T DEKNOHEETRETH D,

N OHEE N LB IRIERTE IS

— Decree No.
regime for officers,

ANDE&ER)

— Joint Circular No.
Ministry of Finance and the Vietnam General Labor Confederation

fee’

civil servants,

FUATDOE Y72 b DR 5

204/2004/ND-CP dated 14 December 2004 of the Government on the wage
officials and armed forces (%

s pay for the labor union (FHEHA&EE)

N

guiding

FERECL-TRRD,

NEE, &

119/2004/TTLT-BTC-TLDLDVN dated 08 December 2004 between the

the

— Decision 902/QD-BHXH dated 26 June 2007 of General Director of the Vietnam

Social Insurance for management of social insurance,

LR RIR DB B & 18ulX)

66/2013/ND-CP dated 27 June 2013 of the Government stipulated the
officials and armed forces (HpEFRE. %

and collection (fEEfRFR.

— Decree No.
base salary for cadres,

B, A HEADOEAKKR)

B E D& 4% F 3. 10 ITRT,

# 0.10. FEEE4E

civil servants,

compulsory health insurance

p . . 7 FEY VND/
| REABER | Eak | PER | ggy &
(k) (k)

01 fzfﬁgijbgi e 6. 78-8/8 7,797, 000 1, 481, 430 9, 278, 430 356, 863
02 | PhD, EATHFZE#E 6.10-6/8 7,015, 000 1, 332, 850 8, 347, 850 321,071

L)L 6 v =
03 - 3.99- 6/9 4, 588, 500 871, 815 5, 460, 315 210, 012

7 /R E /

LYL b mrv =
o4 7 /R E 3.66- 5/9 4, 209, 000 799, 710 5,008, 710 192, 643
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. ) GEMER | EAG HER | pmogg | TROE N/
o e/ 2 &l s VD) (%) (19%) (VND/ 8) H)
(%) (k%)
05 | Hifizrx v 3.09-9/12 3, 553, 500 871, 815 4,228, 665 162, 641
06 | FHKE, WE 2.79-9/12 3, 208, 500 799, 710 3,818, 115 146, 851
(*)  HAKFG: 1,150,000 VND/H (2013 4 6 H 1 HLUE)

(xx) FREE: FLREE (15%) . BEFERE (2%) . FE#EE (2%)
(k) H 2HER] - 26 H

AR R L D & 2014 RSO @E ORI TY 2 & T LY SR EEIX 3,728 | 7 VND/AH
Eh,

Kilz. No. 1 76 No.4 OFEE Z%EITA 4 . 4,358, 3,665, 3,549, 3,153 |5 VND/ A
LD,

3.2.2.2 BRINLFES 1 | E B DRBER O

HAE, Ben Luc 7 A7 —3 3 75 Long Thuan Dao 1B K& Y Long Kim 1EEAVND 15
KV— 22 KV OEEHRAZE LT T 110/22 kV — 2 x 25 MVA 7% Thuan Dao Industrial Zone |ZFE
NBfEFE STV D,

3.2.2. 3. A CLIBAXEE (A RUBEM, FALM)

B4 (Government Decree) No.84/2009/ND-CP & 2014 4 6 H 23 HAfFiF AR HEE No.
8328/BTC-QLG (25 < BREHMR 23 3. 11 1T,
# 0. 11. PREMEES
215
No ks ARBL L7172 BV DO s
92 0. 05S AT FO 3,58
¥ Eiﬁﬁgﬁ (201456 K/, ko 123. 46 123. 47 123. 11 622. 96
30 H ¥ o R . < .
01 ¥ (FOB) K/, ko 120. 02 121.19 120. 45 617.27
AN ST Ny VN
02 Ir & F T Ol Ko/ Subv, o 2.50 2.50 3.00 30. 00
B (IF)
30 H ¥ 5 E
(Vietcombank 2 #% VND/ Kv 21, 260. 73
03 | &L — |)
SefE (SRATHA DR .
. '
Ml — |) VND/ K/ 21, 036. 00
CIF ffi#% (4=1+2) K/ Svgv, v 122.52 123. 69 123. 45 647. 27
04 FK CIF k& VND/ VU » hJL, kg 16, 130 16, 358 16, 283 13, 762
i B O i BiaA .
2> CIF fiiks VND/ VU v hJL, kg 15, 960 16, 185 16, 111 13,616
HE % 18% 14% 16% 15%
a " S
05 i AL & (VND) VN%)k/g b 2,873 2,266 2,578 2,042
06 | ¥ iLpi B L % 10%
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a5
No A AR L BAQT HIY v DO
92 0. 05S AT FO 3,58
= VND/ VU > B
£ (VND) . ke 1, 883
07 | FEH#E= X | VND/V v bl ke 860 860 860 500
08 | FlZ& VND/V > h/L, kg 300 300 300 300
S 22 e 54
09 | (Price WD/ U v Fb, kg 300 300 300 300
Stabilization
Fund) ~®O3XIAW
10 | BREZCRER VND/ VU v b, ke 1, 000 500 300 300
11 | VAT VND/ U » FL, kg 2,335 2, 058 2, 062 1, 720
P N i TR S
12 | (12=4+5+6+7+8+9+10 VND/ VU > Rob kg 25, 681 22,642 | 22,683 18, 924
+11)
H 47 /N 7B
13 AT ot v il s VND/ VU » Rb. kg 25, 230 22,530 | 22,540 | 18,560
(Petrolimex)
14 HAT/NTE O Ik & % -1, 75% -0,49% | -0,63% | -1,93%
AT D 2= VND/ U » RJL| kg -451 -112 -143 -364
15 E%ﬁmgi FIF VND/ U v kb, kg 300 0 0 300
3224 NFFATHEATSZ LB TEBEH, LKL DM
NP ATOIRA, ALFIES O TG 23 3. 12 1277,
7 0.12. NN FLOHEH, bFIS O TGRS
. . Biffi (VND/HE | Biffi (R/L/BL
No. o] A . N
o ﬂﬁ—?%nu ﬁﬁL ﬁL) ﬁL)
Wile 7 v 3 =% & AlL(SO,), 18H,0 - Al0,
01 S14, 5% kg 5, 100 0.24
02 | HREEH —8% FeSO,. 7TH,0 96% kg 2,800 0.13
03 | ¥ bAKEE HCL >30% kg 2,900 0.14
04 | ¥EfbH — 8k FeCl, > 80% kg 25, 000 1.18
05 | AKEe{t.7 > =172 NH,0H 20%-25% kg 4, 000-4, 700 0.19
06 | Superfloc A110 kg 77, 000 3. 64
07 | V)~V A NaPo,. 12H,0 96-98% kg 17, 000 0. 80
08 b KT ¥ Kf) Hydrazine hydrate 80% kg 19, 000 0.90
09 | BP Turbinol X kg 63, 000 3
10 | kAitE#EwE Y — & NaClO 7% — 8% kg 2,900 0.14
11 | #ifk7F MU o 2 NaCl 94-96% kg 7, 500 0. 36
12 | Wil 7 /v 2 =7 & Aluminiu Al1,(S0,) ;. 18H,0 kg 7, 000 0.35
13 | ¥HFEA 99.5% kg 19, 700 0.94
14 | PAC (AIC1,)n / PAC >30% kg 6, 700 0.32
15 | Fifg kg 3, 800 0.18
16 | B KT KkFud 40% kg 67, 200 3.2

3. 3. BENRE LRITNIIR O RVEERENLSL T A2 AROFIZETHEHR
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http://www.vatgia.com/2249/981442/ph%C3%A8n-%C4%91%C6%A1n-al2-so4-3-18h2o-al2o3-gt-14-5.html
http://www.vatgia.com/2249/981442/ph%C3%A8n-%C4%91%C6%A1n-al2-so4-3-18h2o-al2o3-gt-14-5.html
http://www.vatgia.com/2249/981447/ph%C3%A8n-s%E1%BA%AFt-sunfat-feso4-7h2o-96.html
http://www.vatgia.com/2249/981423/axit-hydrochloric-hcl-gt-30.html
http://www.vatgia.com/2249/981449/ph%C3%A8n-s%E1%BA%AFt-iii-clorua-fecl3-gt-80.html
http://www.vatgia.com/2249/981424/amoniac-nh4oh-20-25.html
http://www.vatgia.com/2249/981425/ch%E1%BA%A5t-tr%E1%BB%A3-l%E1%BA%AFng-superfloc-a110.html
http://www.vatgia.com/2249/981436/natri-ph%E1%BB%91t-ph%C3%A1t-na3po4-12h2o-96-98.html
http://www.vatgia.com/2249/134332/hydrazine-hydrate-80.html
http://www.vatgia.com/2249/333078/bp-turbinol-x-d%E1%BA%A7u-tua-bin-cao-c%E1%BA%A5p.html
http://www.vatgia.com/2249/981432/natri-hypoclorite-naclo-7-8.html
http://www.vatgia.com/2249/970059/sodium-chloride-nacl-94-96.html
http://www.vatgia.com/2249/970069/aluminium-sulfate-al2-so4-3-18h2o.html
http://www.vatgia.com/2249/969849/kh%C3%AD-clo-h%C3%B3a-l%E1%BB%8Fng-chlorine-liquid-99-5.html
http://www.vatgia.com/2249/981444/ph%C3%A8n-pac-alcl3-n-pac-gt-30.html
http://www.vatgia.com/2249/969953/hydrazine-hydrate-40.html

3.3. 1. MONRE DB EREMDNE T A & ARG 1k R

3. 3. 1 1. HEEEYHEE Z 1t > I FITICEET 555
— Law on the Environmental Protection issued at November 29, 2005 (BRi={fi#iE)
— Government Decree No. 80/2006/ND-CP issued at August 9, 2006 on detailing and

guiding the implementation of some articles of the Law on Environmental Protection
(BREEORGEVE R THER & OE$1)

— Government Decree No. 59/2007/ND-CP issued at April 9, 2007 on solid waste
management ([EJZBEFEMALEE)

— Goverment Decree No. 174/2007/ND-CP  issued at November 29, 2007 on
environmental protection fees on solid wastes ([EEEEIEY) O EREEIRERE)

— Goverment Decree No. 179/2013/ND-CP issued at November 14, 2013 on the handling
of law violations in the field of environmental protection (RIBE{R#ESEICEBITHE

B D)

— Government Decree No. 21/2008/ND-CP issued at May 02, 2008 on amending and
supplementing a number of articles of Government Decree No. 80/2006/ND-CP dated 09
January 08, 2006 on detailing and guiding the implementation of some articles of

the Law on environmental Protection (BRBR{RiZiLaITHIRK QNta#tOET & AR

— Decision No 31/2014/QD-TTg of the Prime Minister dated at May 05, 2014 on
supporting mechanisms to develop the power generation projects using solid wastes

in Vietnam (k7 AIZEBT D BEFMIEEFHERFEDTZDODSHEA T =KX 1)

— Circular No. 12/2011/TT-BTNMT issued at April 14, 2011 of the Ministry of
Natural Resources and Environment on regulating the solid waste management (&5

=W HLAI)

3. 3. 1. 2. RFET%

[ T R HE M i FRC B9 2 KRG JRBR BRIk (Circular No. 12/2011/TT-BTNMT issued at
April 14, 2011 of the Ministry of Natural Resources and Environment on regulating

the solid waste management) D 17 & H 1 24 5208 (Box 1 &),

Box 1: AEREMUET A ¥ ZAOBE LRV HE L FERCEEFIE

W2E AEREVEEIA LU AOBUGEERYHE LFERCBEERIE

B 17T & AEREDOIERG

L. AEBREWIERAZAT O T2 OIBET 28k, 8 AIIARELR (Circular) OfHEEE 2 (A
KO B) ORERUTHE > TH FPEIEY NP ERBIE T A ER L, AR RO A EHE
T T A & A TG T 572D 2 & BEHH D VIFEEIC L - TRELRE 4 RITRT
BAGRAF A Y RICHR T 5, MBEOBER AT O FHRR-OME A ISR 40 ok & b » Tl 7e
VAN

2. A EBEFEM B G B D

a/ A EFEIEMNEREEROZMERE 10 LIS, FFa8RITERONECHINEZ ET L
RFHUTTR B2y, FHICAERH 720 . ARTRWVEGS . BEGARECMA ITEIERH 2
RO TR BT,

b/ BHEIIE L THEES D WIFHIR SN AEEFHAZEL THH 5 HEINIZEF Al 7 I3 AM 23
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RN D WTHENTH D0 EFERF Lt b3, SHEIZIN U TEIESH E 2 1K
THHLOETDH, ZOXI720 LIk, BESHRHSCME AT Al Y 5 O ERIZH E T e
KFd 2 WNE 3T R TE 72 WRELIAMT 3 Bl TTRITFIUX R 720,

o/ BEREHMNTERETHN R B, Y RITEMO VBT | BREEEREITHFEERI
AUTHEIIZZE S 72 TR o 7eu,

d/ FFA G RN EL OBEEFHOBIECHE Z B L ThD 6 » A2 TorbERHEZT
EDGEIR. YRIIRMNOEHOBEEZITORITNIT 620,

3. A EFEIEM AL R O BR R

a/ ALVERE GRS DAERCME AL, RENRABEERL 2(C) OFRUT LTa s - CTHHEFEIEY A
A ORBRBEEOF M 2 72T, FHHED 2 HA2 Bk FEE & FRHIH 5 W% BEF 4RI
R LT id e 5 7euy,

b/ FANZHEH S 7 R BR R B ORI HIIRIZFHEE2ZE L T D 10 HTH D (TR
BERRFEEH A L, TORICEHEELZZRNT 256) . £, P4 /N6 OB TE
EMEILEDH DWW E SINT8HA1E 5 HTHh D, @A 2 BETTRITINUZ B2, 7272
L. BEHR. BARTF S ROERZ RN ET D0, HoIlE TERWEARIZZDOMRY
TliE7w,

o/ REBEEHBOBEENK T LTHMD 10 BLUNIZHF ISR 2 OFHE O &AGE Z AENR O fF
BEE 2 (D) ORUTHE - TEH T LT IR 5220, & OFIZITEGR T O
ZPRED U7 5HEE 1A REE SR T e 5720,

d/ FFRIY R 6 i CHATE 2 15 T BB SHEBCME NI — R IC A EREY ZIINE L, 4L
PR ORBREREAIT O, FFAY RN A AR L, B ic oy b e — i
Y TNT D,

e/ PBRBRIER T, BB N I3 A 5 R AL S % O SR SERE R O s 4 A[A]
WAHREE 2 (B) ORRRUTHE- TIERL L. 2 SZFF Y IR L2 0 i3 6 7ev, Em
THRRBEZIT TN 6 » AZEX THO ZOWMEENRE SNIGEIITABREEELZ B
L2 il Ze 5720,

£/ A EREMRIEEE ORBRBESROREEFITHME TET H L WIIRERRERN RS
NG AT EEZHE 10 H EANIZEF Al Y BB SR> A2k L CTlitiax DB Bt
B A2 B L2 T 7e 720,

18 % AEREMUHES A L ADME

L. FFA YR N ARERA (Environment Administration) DiFHE. & L~LDRIK
EIRER B BB SR N O FERIEMIRGR N FREICHFEL, T4 22RE L
HEDTHLNEIDIZONTER T AL MEEFFLRITNI RO, 748 22 TtsE
LTWRWEBIZIZEDORBRT A A HERICEE T REFHRENR I A MIEENR
B BL-YUVORKEFERE R NSO D3 A 2 MIAREROF 17 5, 3 fHi, c HORBREFED
ARBANZEA SRR ER 5720, A L ORIREFEREE TR M ARERRN DO
PR A2 LT D 26 HDANICE I CEZE LRI IER 5720,

2. RBBEORRENEER N E LT fEZEEZZHEL T D 25 HUANIZEF Al Y /i3 EeSER i
L. PO ERFEMILIE T A & 22 KENMROAEEE 2E) 1R L2 v
TH53%, AEREWILET A v 23 5% 3 EMANTH D, AEREMLET A &
VA ZDOBEMROMBER 6 THESNHOE DO EREYE ID FHrAT5Z L1
725, FFAIM I X o THEGREINHIEI S 072 2 SO B GREFRA NG EFREFMWUE T A v o A A4
UIPFND 2 GOt T 52 L1 d (—HITEED DO ITEE CA E I L2
FIZPES N, B O—FILFF TS RNRET D),

3 RSk 2 HiTCRLIR L7c KRB OMEE 256 ALUANICKREIZS U TIPS RIZTO X 5 74
AR — MEEIZBRIR LR HIER B R0,
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a/ BRELSTEF. BEFEMLPLYEF, JBEEAM OFME N S 5 HMHR T — L 2Rk L, AE
R T A 2 o ADM GBI L TT RS ZA 2RO D, ZOF—LFFFIE /IS LT
fe SNIOBERER O MR, BRI O, AAE A, RBBUTHIEMAR, RETEEN
FONEIZONWTT FAA A LBE ZAT 5130, Wi E0AKGRRIEDERICE D 5 & Z DOl
FIHOMIMERLHFIZOWNTT RAA ZALBEZ21T 9,

b/AH ¢ THTED D Z LIZBEE L TH EFEIEMIL I CEME S DAL % 2 H ZREICTT
Do

o/ BANFIRT — b DZH L BEMME D 2 VITEANOSINZ 5T L. AEREIEWLHE S
A AEMNET DI LI L TRODEMERIRFICAET 20 E ) im0 e, K
AR H 0T (b LHND) e TSR0 RZl 6T 5,

d/ BRI T — L D3HERR S 2 WGSBS F-ofiik, AL a X FE2ED D,

4, BRERAHAR, AR R ERERE L EZBLTE WS H D WIXHEHINHEZR T — 4, BhEY
Fy. Rk, DD OBERZW- T Z LKW S, PRI RITEREWRET S L DI
BRERARARE AZ N L7 T U7 7220, FFr a0 b OB AN Fea S 7 EEE F TG
C7oiE E 2 SRR AN S ZE LT 56 20 HUWIZ, Y RITEEIZELED D0
ITH R SN BB LICEN D EZRET L, AEREWUIE T A v X245 L2 T T
VAN

F19% AEREDUETA BV RADEE

. BEREWNET (o 21T, BAIDTA o AR OHIBIEFRD T A o 208K 5
B D 3 FH, BEREIEHFTELH0ETDH, 748 AOEFREKITIRDNT H070TH
3 7 HRNZAT D72 U7 o 7euy,

2. TA B ADEHRRRD T2 DILZEREFADO VR T IEIAREIRE 17 &, % 1, 2
HiDTTEIHE D o

3. BEREFHOFERZKZ T 20 HUWICHF Y RIIAREBMRAEER 2 E) 1R s 2RI
o> TAHBEREMUIE T A B AL, B L20IER bR, AEBREMLE 1D
FF ISRV, EHERITRVID T A B AL ZO%OEHERE A &L, FFYRoK
FEN 2 fE) U 7= G EREEWALEE T A & 2 A EHTREESE 2 L OSBRI E /2 2 T OESE,
ARl O BRI T A & o ANEHFT I NG EREMLET A B A4 Y OF 0 2 Ho
—ERER TS Z LD (1 EIZERED 5 VITEE CHEREWLFEEEICESL, 1 5
IXFF RS RICRE S D),

4 KEURES 3 B ORI A BRI T A £ A DI A AT 5 20 A OWIIRAIC 7Y
RILLEITIE L TRO & 5 a9 K — MEBEBIT 5 = L5 TE 5,

o/ H T BRGSO OB & A0 b TCHLET BTEB L FIE - C 2 A LI
7.

b/ ATEBEIMIE R & BT 5 B, BN L OREE IR AR T E A
VAZEEHRTS (bL, HIUETHE) .

o/ (T4 YA F BRI BRI SN TV SHE) B L KRR IS
SRR, ik, A DEF TS A FEED S,

5. HEREMNHEEZNMBEICHER L, # 11 ECRE LEFEEZERITME TE R0 o7
V. AKELRES 26 RICHE LIEEEZ R TXRP-TD | K TH LUV O RINE JRBR BT
. BEE R, ARk, A S FE SN B2 RS Z E NSRRI S. HDVITARS
B4 FETRDONIa X MK LTl R RIS TERWIEE . 7 RIIA ERED L
BT LT (BHEOKERD) JBITZ2RORT TR B0, SRR @A
DIEATHIR O B 2 HER OB IR T L LITREL T 5 156 HUNIC, FFr YR
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IIHEFEEYNILT A o A et L, B LRTIUXR 6720,

F205%k HERENWOHTIARVADER

1. HEREDLET A& AT TFTOGAIIIERE LT ER 570,

a/ BEIEW)AVER it gk O FREOHANT, HBEORRGHEE ). BT D D WX H BRI A O Kk E
R DU EESLIBINN H - 72854

b/ MBROFEEZEY ORESCUEENE D720 | BN - 56,

o/ BEEHNBIEELIZD . HE LSS (T4 v A0BERHN 2 BHH5W0TTNLE
WCETMDHEEICEA)

d/ AEFEEYAHEER D BERE IO EREDUEEET N ED D56 A EREMLEE
BNE DL PR DB T DA KO T O/ ORI N LD D EE,

o/ HERFEMUH RN BIMSNDHE,

f/ HEREWERSEENED-720, BINSh554,

2. HEFEEWIET A& AOERRGKE G5 7 28 2O FNAITARRBIRE 17 FEOE 18
ETHRAREZHRODTA B A GO LRI TH D, ETOFRE DK T4, e RIEA
ERRATBE R 2 ) IR SN TRERICHE - T, 3 EROARARE & > THEFREMIE T 1
U REME LTI B, HEREMLEE 1D F B3B8 OHA sk O3S AT
DEIR LT- B AICIIARENRMT B E R 6 ([t > TEF LTSRS, T4 v A5
Fax1elH &2k B 5oRE E 725, FFYRIC L 2GRN SN A T FE
BEIEMILEL T A & 2 ABGRES 2 WL AR5 SN T A4 B U AR O TOBRGEEHNET
HEBEEMWIT A ADF) DF v 2 SO—E2#RT 52 L1225 (1 TER, £
T EE CHEREDLEEE XD, o 1T /A RE T %),

3. AREMRE 17 %, 3 HiOEBREBIEIILL T OGAITITNE R,

a/ AREE1E, e, d. THEHOBE,

b/ A EFEIEY A OFFERE RO, BRSO — R R REG TR BMINT0  AEREE
W) % FARENC LB B354,

o/ RBERET D T4 & ABUGFE A OH EFEFTEW IR LB G 0 23 B85 5 A EFEREWY
DB END5E,

d/ RERERET D T 1 & ARUGHE HOF EFEIEY O 803 2 7-IF,

4. FFATERAN DT ARERBOL G, A LYV ORREFR RGN E LM Ta AL bz
LODMENDDHINE D InEE LT TR 5720,

5. BEREYNET A RFEET L EITHRRON, ROGEIIKENRE 17 L)
18 Db & THIMIDBGRE L CTHERE L Z2TIUIR 5720,

a/ Circular No. 12/2006/TT-BTNMT IZH2SWTT A4 B ZAZ G L TWT, KENRIZES
K FGA B RITEFE T HEE

b/ AN THIT OFF RIS RNG 7 A4 B A 2GTHERE L TV EE N EERI A Lk LT
FFABREHRENS T A B A TS T 254,

c/ 2~3 BITETNH I A BERIRE L, RN ARERENL 74 A2 L TV
T, BEEEHE A 1 A2 5556,

BEREEDWELT A & ADOFRE T IS EZ2ARRNRE 17 &, 5 3 Hilch DA EFREIE
WAL % DO FRERERZE TlT Circular No. 12/2006/TT-BTNMT oKD T Tirbi- 2L
TORBEETITORNST-HBOBRNLEIZR 5,

% 21 & Circular No. 12/20067TT-BTNMT iZ X » TR EEN-HEREMYUHET A L ZAD
FERAR Fhr &
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1. Circular No. 12/2006/TT-BTNMT (ZHt- TR G- ENT-A EREWYWUIRT A & A DKL)
T 507 TH 3 » ARTE TIZ, AEREYEREE U GR A E XY /i, 4V
CFNGA A LIEEKEAIEN T AH E TOWmE 1 EMOBEERICRE I FENE
SOEEICET A EEE (1H) iz, TA B ADERKEAEG T 1 EEH LTt
27200,

2. TA U AERKIEAZ E R TITHR-THE 20 BUWIZ, FTSRIINAEEZRT L. 4
VT NVOREEREDLIET A ADIEEAGRENZRE LR TNE R 60, IERIT
2015 £ 12 A 31 BZEZBx Cixebow, RiRE(A#E (Environmental Protection
Department) 23MtH U7-AERIEWIILT 4 &2 2126 LTI M T ABRBERENEKR L
DR AR AN

3. MBS L., REHE 2 HOAGEREWLET A &2 AR Z Rt « KRBT 5 7= 0]
FR 20 HLAWIZ, FFAIYJRHEILL T O X 95 72 IBTEE) 238 L 22T AU B 7a0y,

a/ AESEbEICHE L2 2 T2 A RWHIP CHEEDELRZIT ),

b/ A EFEIEYEM A O R T A H N OB Y 5, MR A & TREEITV., A
SRRy (b L) EiEEER L THLMNTT 5,

¢/ B LUV ORINEIERBETCRET GFY RN N ARERRZ > T2546) KO
R, M. EANLEmCTaAY MEEDD,

4. A EBEEWEM I A E R AP R T A E SIS L, HEEIREE R TE
HAREETIT A . ARENMROE 27 5. 28 RICHESNIEELEBEL, HDHVIETE LD
FREVRERBEER, B, Mk, AR RDIZERITIE U D WS A TR Y /A &
PEFEW @M OISR T A B S E D KD AR EM AR 59 5 K o @M LT
MIFR B2V, TP YR OMANC L SN B 2R LTe 2 L 2 5By E e O
T AN DWREZZIT TG 16 HUNIZ, FF Y mITA ERFEMLI T A & X DLE
BERFIL, AR LRTIZR S0,

2% HAEREDUET A B ADORVIEL

1. HEREYUIET A o TN FOWTHOEEE M S 207 5220,

a/B4 (Government’ s Decree) No. 117/ 2009/ND-CP O 40 2k, 41 25, 42 & CiEFH
T EHEMEE DAL I LT IA B 2ROV E LAZRO D ERAZFOHAZHH LT
IO RS, AR EORE. A, EEOMAEER, REREICET 2EKICxT
HATEA Gy DWRTE, BAFEECE T O/ & L IITEMF L & &,

b/ HERFEYLBRIEE NP DOR ERFEDLIT A ¥ o A2 TG LT 1 ERBELT
WpU B X

o/ A EREVEMREENETORERERED L v — b LA EREMEGER T A & OB
B EHE L TWHDEN, HDEIWVITHEREWLFLEE DL KT L THRENICY A &2 L
TWARW, ZF L CHEFIEYE L DR CA EREEM IR O A E . Circular
No. 12/ 2006/TT-BTNMT TF#FR[ZHTWAIGAEEHFISNE LT, 2O &% 1 7 HLWNIZEFA
WIFZHE L Then s x|

d/ HEFREFEYEWEENARRIRE 11 &, F 28, F3FHTHESNr— R~y 71T
THREREZWHE TERWVEEH D WY RIS LTINS DIREEMET 5 kDT H
N6 2 AURNICHFRI U RBICHE L7 Z E 2 EETHE Loz b &,

e/ Circular No. 12/2006/TT-BTNMT T} 5 Z 7= HEFEEMWLILT A & XA ZKEKRICL
Mo TIARIZOIVEZ GG H 5 WIIEI D B WIGEIEL 2016 4F 1 AIZRD iE ST
L7 B0,

f/ AERIEYNE L EREE, MRS N A EREDLEOELKR T T 5 &
x,
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g/ WICERES T 2 FF RPN SR BNR & 5\ X Circular No. 12/2006/TT-BTNMT (2 &
S TR N ABEHR R0 DEESFTOILRIZE I BID T A & o 2 & BAFT D0, 77 A4
T EEREMLILT (o 22 HT,

h/#BREHIS 2 H WX 3 L EDRICE =N DA EREMNIRT A2 A2 L T\W5H ¥
FEDIAREMRIC K o THEESEHUR A 1| BITRDT-AFREEM T A £ A2 OFF Y R B EL
B LUTERHIAN M ARERAIT (RN FLARERRANIITLE) 748 AZRVET,

2. TFATYRITAEFEREMUEIEZIZ T A B AWMV HE LICOWT, B0 iE LEH 2 B fElc
RU. AEREEYLE ID K5, 748 ZAWMYELRED BAF, DI L 23200 260
{5l N4 2 BAGE L CTHR Y IH L OIRE 2 FAT L 22T TR 6720,

3. BERIEMLILT A & A Z D I E NI E T A FREIMAAI 225 L T
BERLNR— T —ICH L TIA B AOWMYH L ER KR T2 E2BA 20T 5%
W,

B 23 &k RREFRRELAVPEART 6 EREDUEREFEOREEFTMBEEOEE
CARBEORZIND DOHREEDABREICEL TRO LN HEH

1. FFrIY AN N ARERBOLGE

a/BRBE R B S E ORI, BESCERLNZINS OREELZ AR T H-DDOREET D
BROTOER FHE X 1E ERETIAE RO EARR O 72 D O RBUEIRSCABRE 2T HHE %
aie) IXMERNCATOIND O TIE /< RENRIC X 26 EFREEM IR GSOH SR IEY L
A AORETRHEO—HE L TITONR T IIZ R B0,

b/ ARELRATEE R 2 (B) 128 S THERR SV B EBEEEMALEL T A & o A TITR LR
AR EZONFIEASL N D OREBELZ KRBT HBCER LEBHERNGENLTNDH Z L
(BRBE AR ORI D 1 0 DB E A O A EE & 5 Tr)

¢/ Circular No. 12/2006/TT-BTNMT (2SN T k- ABRERIFNEEICIAT L- G EpEE
WIILER « ALy T A B AFBREET B A A 2 FIEEONESC 2D OHIEE D KGRI E DEE
IR LB 2 BT 2L 2GR L TWA LD LT 5,

2. TS Fns GRS DA

a/ A EFEIEY)ALVPLE Gk O FLRRCE X H T OFF AT 2Y R 5 A EEE I AP R gk e b
Bl HRE EONELZ OREEARBICE L TR ONT-ERZBITT S 2 (BREE
PRAEXT R O FITOR R 2 G Te) X N T LABRERRN AR EZ ST D10 DO ESH & HEfE L
R B,

b/ A B M AR Gk O AHAR O I L ER SRR B o 5 3 IR R SN R IR X IR O
RIRORER A RENREE 17 5. 5 3 HiCHUE SN T- A EFEIEM LG OB EE & 5
S LTIt o2z,

o/ MG DOFF YR &R N ARBERBIIATICHE SN 25O Tt X Z[RRFIZITV,
B 2 \ZH FEREEMNIR T A 2 A% 5 L, REZEREEONEDBITROZND OREE
DIEGRIZEE L TRO DN B A BITT 5 2 L Z2AG LU 670,

F24% T

1. #ERAE D% & IR 3 2 Wi & 7KGE

a/ AKRENRE 9 55, 2 fHi. THHE b, c, d ITRENT-0— R~ v 7o 7= #ERIENH 2 &
TS & &, AEREWNZES, EIER, LWEERTAEIGEF YR L TInb
DOARRENNH 7= I N T 5 2 » AUWNIZZEDO B EHE LT iE e 5720,

b/ MEEEZZHEL TND 20 BUWNIZ, FFrfYRITEEREOMEEZRET L, KB LD
EHREHTIRZRTIURR B2, RS RN Z DX ) IR SCE AR T D BRI A E
W) EMEL TP Y RS BRFIRRE TROTESE (b LGS 22 THELTWDE
DG ZZ T T 15 HUNE T 5,
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e/ MBI UC, 7F Al Y Rl M p O Rk Bl R i & ANHi b TR CHUE 7z 20 H 2 HAMR &
LTC2HMZIREL LEAEZLARTIZR B 20,

2. FFANRIIROGAE A EREIEEY LS | ERRE OB OFT A B ICHREOL TS

—Wth k2 BB TR AR TR R B0,

a/%@WﬁCwﬁﬁ%otD@%%%Wﬁﬁbfb&w$ﬁ®%ﬁ¥%ﬁ%0k&%\%

HUNIZFD L D RBRINKT L& &, HDWVITEREREGE UICZIPIBNK T Lz & &,

b/ﬁT%Eﬁi%%&ﬁ%%ﬁ%%ﬁﬁ Tréht%%@@%% EXHEE, MADD
LA ORs i, EFFERCHEFTOHRZ I Fric 45 & &,

3. 3. 2. BN HERFHT LB IR IE R

— TCVN 6696:2000 - Solid waste — Sanitary landfill ([EJEFEZEY) - fHrAtH T i)

— TCXDVN 261:2001 - Solid waste landfill. Design Standard (&EJEBEZEMHRNIH ; FRET
F:1E)

— Joint Circular 01/2002/BKHCNMT-BXD : Environmental regulations for the siting,

construction and operation of solid waste landfill ([ETEEEIEYOMNTIHIONTH, HER.
TEHR D 72 D D BR B L))

— TCXDVN 261201, 2002 the design standards of solid waste landfills ([EEFEEY
@jﬂﬁ@lﬂu‘f‘%ﬁ)

— TCXDVN 320:2004 — Hazadous waste landfill. Design Standard (7 EFEZEYHLIH :
AX Bl E)

— Decision 13/2007/BXD Estimates Norm of collection, transportation and disposal
of municipal solid waste (FHTEIEEEIEY) OINLE ., Hak, W48 OHEE ELUE)

— Estimates Norm of collection, transportation and disposal of solid waste in
Hanoi, December 31th, 2008 (/A HHIZHIT 2 EEEFEM OINE., s, Wy E OHE T HE
e 2008 4F 12 H 31 H)

— Document No. 2272/BXD-VP dated November 10, 2008 on issued estimating norms of

collection, transportation and disposal of municipal waste landfill (UX£E. H#fE.
T FEHEY) D INT AL 53 B D INFMETE FLE)

— QCXDVN 01: 2008/BXD — National Standards of construction planning (&% [E S
FHLYE)

— QCVN 25:2009/BTNMT - National technical regulations on wastewater solid waste
landfills ([EFEBESEW N MR H K E K E T ELH])

— TCVN 6696:2009 - Solid waste — Sanitary landfill - General requirements on
environmental protection ([EBEIEY A D C-ERERFED 72D DO —MM)

— TCVN 6705:2009 - Non-hazardous solid waste - Classification (FE&H EFEIEY -4y
#H)
KA

— TCVN 6707:2009 - Hazadous waste - Warning Sign (HZEFEIEY —ZE5Y 1)

— QCVN 07:2010/BXD - The construction of urban infrastructure (EiiA > 7T A~
7 F v — %)

3. 3. 3. B35 Z Dt DI
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— Circular 12/2011/BTNMT August 20, 2011 for practicing procedures for hazardous
waste management (FEFEIYOEFLFIE) ;

— Dispatch No. 2272/BXD-VP on published estimates norm for the collection,
transportation and municipal waste landfills (IVEE. #@k. #PTHEEIEY O NS E D
ANRHEEILNE)

— Decision No. 31/2014/QD-TTg of the development support mechanisms of power
generation projects using solid waste in Vietnam (+X M AICEIT 5 ETEFEIZWFIFH O
WEEEOIRA =X LOBFE) ;

— Decision No. 3307/QD-UBND June 30, 2011 on issued the interim norms for the
solid waste handling activities at Landfill No. 2 - Phuoc Hiep waste treatment
complex zone, Cu Chi District (Cu Chi District. Phuoc Hiep BEEWMWH a2 1L v J
Z No. 2 HISZHI D BEFEMIL 75 DB E HLAE)

— Decision No.13/2007/QD-BXD on promulgating “the estimate norm of collection,
transportation and disposal of municipal waste landfill” (EBHiEEZEEY DIV . #idk &
ONNT LG5 B DHE T KL TE)

3.4, ~—X4 v T 4 v TERE

BUF = (Decision No. 31/2014/QD-TTg dated 5 May, 2014 : X hF LTS 5 [EIEFEIE
YR D Waste—to-Energy FHEDKIEA =X L) | iék\ﬁW®§§W@iuT@io
IZREah STV D

14 2% BEIEWIEE D E M
1. EBHHOEWFIIEEYREIZL > TELONT=E2TOENZ LT O (VAT B) THEA
THELND 5,

- EEMOBEBREANC X AH5E - 2, 114 VND/kWh (10.05 Kt R/kWh) .
— ZTAHHNTHR[ANN A DOBREBEIZ K A 3EFE ¢ 1,532 VND/kWh (7.28 K& bk /kWh)

2. K%%lﬁfrbt%ﬁ%ﬂm@% 2 DO M T BT O X 2 B A
B =X LTSN, HEMEIL VND/USD DAL — N OB L > TIN5,

3. THREBFEFETCOBENBEAMKEIIRX N FTLENTHEREZE L., YR OEARINT-FERE
TR DET DA T bR T A= —H U L CEHREESN D,

I BT, THBEELEEM T FE T DN b D LT 5,

F 3 11X Sonadezi J/S Service Co. Vietnam Waste Solution Co.Ltd, HCM City Urban
Environmental Company (Citenco). Holcim Vietnam Cement Co., Binh Duong Water Supply
Sewerage Environment Co ZEMDBEFEWINEE - fgikZEH & win—win OJFHITHE TS Z L3 T
x5,

3.5. BBREEOEASHE

NN FAEZEITIE 300 R/ HEEOBEIEY R EFEOKRRIT/VO T, BHAM 51% Xk
T LM A%DBRLRD Y a4 bRUF v —FELTIHHREV,

BEVAEIC X D L RINEPBRTEA 1T/ — b — & LTHEREITIZIMTE 20,
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L, =T IR TAE, BEVAE, RNUT T x208, ar7 U AEDM
DB O HEESHITRE SIS,

HARPEZED /N— K F—%. Sonadezi J/S Service Co. Vietnam Waste Solution Co.Ltd.
HCM City Urban Environmental Company (Citenco) . Holcim Vietnam Cement Co. Binh
Duong Water Supply Sewerage Environment Co 2D E UL /Mk¥EE L a A v XU F
¥ —ZIRT D ER R D Db FIILZR U,
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4. 1. K57

R—=F I UHEOENE (B X B, R A8, a7 0B, NIT - TUoX0E) O
BEFEW) DA A B 5 L CHBEEY ORAERZ RO, TNONLRAET D EIEBEEY &
1% 16,623.1 b T, ZDH b, HHEFEIEMIT 9,843.4 b, PEEBEIEY K OVE EREIEYIT
6,779.7 hTH D,

BE, A—TF I Ui OELE OFREIEY O « L5 EIETE 78.9% T, 21. 1% I3 ATENRR
NI THZE, BFAT T TNRERHAINTWAHZ &, IR HICRIEINLTVD

ZEEMNDIEIN TRV, Z 0O Z EIIFEERE LR OBREEYEHORE B E 7o T
l/\éo

BE, A—F IO 4 D8 TRAT DEEEEYITINEEZ., 1FEAEDRHDIITH
TW5 (80%) . BEAIRCELZR PO H1ETHIR I NS DI 200 TH 5,

R—F 2 UL E ORFEER T XL D L. 2020 4D FEEFEIEEY) N OVE EREIEY) D%
BT 18,532.7 Py /A LEFHIENTWD, KREICHRAETIEEMIL. b L. BEMNK
RELTHONTICL T LT OND T EREICRH L TRE B L5252 L
2725,

N R T A, BRI —TF I U & JENE OFEEYRIE A R L C, Tsuneishi 1% 150 F>/H
DPEEFEFEY) R OV EFEIEY BEFIE J OO L TR | 100, 000 - > OBERK O BRNT H1 4
THDICHEEZIT-T7, Fad @i HIL 14, 640,702 F/LEHEE S IL D,

4,2 &=

7 44 Ben Luc District [ZEERR SIVAEEEES) 150 b2/ H OBEAERIZITARA T —
7K 300~400 m’/ H AL EE L 72D, Z ORIIRTE KN EF 2otk TH Y . Vam Co Dong )1l
TR . ISR NZHFEN TS, LvL, ZOMBITEWICEE I N, HRKOERE
DB EZ T 5, Tz, EUREISOM FKERHETRETH D,

KEWRZEMICFHE S 5 Z 137 n =7 b A FOREICEHET, KEPFOF RN KIE
ZMA L, 9T 52 L RBETH D,
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ESTIMATE SHEET

Messrs.

Below is the estimate regarding the making, erection,

and service of the specification attached you requested.

I = %

. installation construction
Project Name

Incinerator(RK+STOKER) making,

SGE Encrgy

SGE ENERGY

(&) OIATYO|OYLATI

—

¢ [

1527—-Ho, Keumkang Penterium IT B Tower,282,

Kyung—ki—Do, South Korea. Hak—ui—Ro,
Dong—An—Gu, An—yang—_City,

i : ] Within 12 months after TEL +82-31-450—0600 / FAX +82—31—450—0610
Delivery contract(consultation) http:// www.sgeenergy.com
ST . - = s
5l —t% =i . KOREA P(_)RT_(But, insite installation E'i\ & 5 SGE—2014-004-01
Site construction included.) Estimate No.
X B F A Down payment 30%, Middle payment R ¥ H
Payment Method = 60%, Balance 10% Estimate Date 11-Sep.~2014
REE M . . ’EE Young woon-Kim, Deputy
Validity Within 30 days from estimate date Prep'd By head
& i 2@ _ . ,
: SEENREMFAGERAEAE « #14,049,400,000 )-(V.A.T 3ig)-
Amount Total
R il % bR B fr BE B E ® H fis =
No Description Standard Unit Q'ty Price Amount Remarks
<SUPER HEATER STEAM>
1 | WASTE CRANE 2m LOT 1 220,000,000
2 | INCINERATOR 150ton/day LOT 1 2,749,000,000
3 | WASTE HEAT BOILER 26ton/hr LOT 1 2,926,300,000
4 | FLUE GAS TREATMENT FACILITY LOT 1 1,453,868,000
5 | FAN & STACK LOT 1 341,000,000
6 | AIR SUPPLY FACILITY LOT 1 124,600,000
7 | AUXILIARY BURNER FACILITY LOT 1 79,000,000
8 | DUCT LOT 1 105,000,000
9 | PIPING LOT 1 160,000,000
10 | INSULATION LOT 1 220,000,000
11 | PAINT LOT 1 45,000,000
12 | TMS SYSTEM LOT 1 200,000,000
13 | 2'ND ELECTRIC & INSTRUMENT LOT 1 560,000,000
14 | CORPORATE PROFIT | LOT 1 716,232,000
15 | < CONDENSING TURBINE SYSTEM > 4,149,400,000
Amount Total ¥ 14,049,400,000
* Out of scope *
1. Items not on the estimate, excluded 2. Civil work, Construction work, excluded.
P 3. 1'st Electric & Power substation & water, excluded.
= 4. Test—runnning UTILITY(Chemicals, fuel, electrictiy, water etc.) excluded
= 5. Conection work to National grid (1m)
I 6. Electricity supply during the construction, excluded.(Supplied by the ordering party)
R 7. Licensing excluded. (But, document and task support included.)
8. Value added tax(VAT), excluded.
9. Package, Transportation, excluded(KOREA PORT)




AN B F

NO EQUIPMENT DESCREPTION UNIT  Q'TY U/PRICE AMOUNT REMARK
1 | INSERTING SYSTEM
1-1 |OVER HEAD CRANE 2m SET 1 220,000,000
TOTAL W 220,000,000

2 WASTE COMBUSTION FURNACE 150 ton/day, HL 4,500kcal/kg

2-1 |FEEDING FACILITY
FEEDING HOPPER LOT 1 25,000,000
SLIDING CHUTE LOT 1 20,000,000
RAM PUSHER LOT 1 35,000,000
STRUCTURE & WALK WAY LOT 1 42,000,000
KILN FRONT WALL ¢ 4,736 x 550H LOT 1 52,000,000

2-2 |ROTARY KILN FURNACE 345 ton/hr
BODY ¢ 3,500(1.D) x 10,000L LOT 1 310,000,000
RING TIRE ¢ 4,858 x 380W SET 2 85,000,000
GIRTH GEAR ¢ 5,320 x 200W SET 1 55,000,000
PNION GEAR ¢ 620 x 290W SET 1 20,000,000
SUPPORT ROLLER etc. LOT 1 150,000,000
DRIVING MOTOR CYCLO MOTOR LOT 1 27,000,000
REDUCER gears of transmission LOT 1 40,000,000
WATER STORAGE TANK 30m LOT 1 25,000,000
WATER PUMP 3m' /HR x 50mh SET 2 3,000,000
KILN REFRACTORY 100m’ LOT 1 290,000,000

2-3 |STOKER FURNACE 2.8 ton/hr
1st FURNACE 100m’ LOT 1 460,000,000
2'ND FURANCE 200m* LOT 1 220,000,000
REFRACTORY 300m’ LOT 1 550,000,000
MOVING GRATE 18m* LOT 1 95,000,000
HYDRO UNIT 160¢/min LOT 1 45,000,000
ASH HOPPER LOT 1 10,000,000
FLY ASH HOPPER LOT 1 10,000,000

2-4 |BOTTOM ASH TREATMENT SYSTEM
FLOW CONVEYOR SET 2 38,000,000
APRON CONVEYOR SET 1 80,000,000
BELT CONVEYOR SET 1 24,000,000
MAGNETIC SEPARATOR SET 1 38,000,000

TOTAL W 2,749,000,000

3 WASTE HEAT BOILER - 35k/30k, Evaporation 26ton/hr(360°C), RAW WATER TEMPERATURE 50°C

3-1 |2nd FURNACE & BOILER 2-DRUM, 22ton(acctual using steam)

3-2 |BODY oper 30kg/ar'.g LOT 1 1,250,000,000




AN B F

NO EQUIPMENT DESCREPTION UNIT | Q'TY U/PRICE AMOUNT REMARK]|
3-3 |[ECONOMIZER LOT 1 145,000,000
3-4 |SUPER-HEATER LOT 1 240,000,000
3-5 |DE-SUPER HEATER LOT 1 22,000,000
3-6 |STRUCTURE & WALK WAY LOT 1 150,000,000
3-7 |REFRACTORY LOT 1 60,000,000
3-8 |SOOT BLOWER LONG TYPE SET 4 11,000,000 44,000,000
3-9 |SOOT BLOWER FIXED TYPE SET 6 6,000,000 36,000,000
3-10 |PANLE LOT 1 18,000,000
3-11 |RING BLOWER 5m’/HRx2500mmAq SET 2 900,000 1,800,000
3-12 |[ROTARY VALVE 400SQ x 540H SET 2 3,500,000 7,000,000
3-13 |[FLOW CONVEYOR 1lton/hr SET 1 25,000,000
3-14 |DUST BOX SET 1 3,500,000
3-15 |WATER TANK 40m’ SET 1 40,000,000
3-16 |BOILER FEED WATER PUMP 30m’/hr x 390mH SET 2 36,000,000 72,000,000
3-17 |DEAERATOR FEED WATER PUMP 30m’/hr x 70mH SET 2 6,000,000 12,000,000
3-18 |DEAERATOR 30m’/hr SET 1 65,000,000
3-19 |CHEMICAL SYSTEM LOT 1 18,000,000
3-20 |STEAM HEADER LOT 1 12,000,000
3-21 |STEAM SILENCER LOT 1 22,000,000
3-22 |BLOW DOWN TANK im LOT 1 4,000,000
3-23 |BLOW DOWN EXCHANGER LOT 1 15,000,000
3-24 |3-ELEMENT DRUM L/C LOT 1 45,000,000
3-25 |DEAERATOR CONTROL SYSTEM LOT 1 24,000,000
3-26 |DE-SUPER HEATER CONTROL SYSTEM LOT 1 15,000,000
3-27 |TOP BLOW DOWN SYSTEM LOT 1 15,000,000
3-28 |[BOTTOM BLOW DOWN SYSTEM LOT 2 10,000,000
3-29 |STEAM VENT SYSTEM LOT 1 25,000,000
3-30 |LEVEL LOWER ALRAM LOT 1 4,000,000
3-31 |PIPING LOT 1 160,000,000
3-32 |INSULATION LOT 1 66,000,000
3-33 |[ERECTION AND INSTALLATION LOT 1 300,000,000
TOTAL W 2,926,300,000
4  |FLUE GAS TREATMENT FACILITY 62,520 Sm'/hr
4-1 |SNCR (SELECTIVE NON-CATALYTIC REDUCTION)
UREA STORAGE TANK 20m LOT 1 25,000,000 | sus304
UREA DILUTION WATER TANK 5m LOT 1 10,000,000 FRP
UREA SPRAY PUMP 110L/Hr x 70mH SET 2 4,000,000 8,000,000
SPRAY NOZZLE 200¢/hr SET 4 2,000,000 8,000,000




AN B F

NO EQUIPMENT DESCREPTION UNIT | Q'TY U/PRICE AMOUNT REMARK|
MIXER 5¢ SET 1 2,000,000 | sus304
UREA DILUTION WATER PUMP 1.5m'/Hr x 70mH SET 2 1,200,000 2,400,000
CONTROL VALVE 32A SET 1 2,500,000
AIR REDUCING VALVE 40A SET 1 800,000
PURGE BLOWER 14m'/HR x 1500mmAq SET 1 1,000,000
PIPING LOT 1 30,000,000

SUB-TOTAL 89,700,000

4-2 |SEMI DRY REACTOR @5120
CASING 1,042Nm’/min LOT 1 230,000,000 | Ss400
STRUCTURE & WALK WAY LOT 1 75,000,000
SLIDE GATE 600A x 150H SET 2 3,500,000 7,000,000
VIBRATOR 0.2kwW SET 4 300,000 1,200,000
SPRAY NOZZLE 500L/hr SET 4 4,000,000 16,000,000
LIME SLURRY STORAGE TANK 35m SET 1 30,000,000
AGITATOR ®1300%5.5kw LOT 1 13,500,000
LIME FEED PUMP 6m'/hr x 30mH SET 2 4,000,000 8,000,000
LIME SPRAY PUMP 1.3m’/hr x 80mH SET 2 12,000,000
MIXING TANK 5m' SET 1 11,000,000
AGITATOR @550%3.7KW SET 1 4,000,000
PURGE BLOWER 27m'/min x 300mmAq SET 1 1,000,000
PENT HOUSE out of scope

SUB-TOTAL 408,700,000

4-3 | DRY VENTURI DUCT

CASING 1042Nm'/min LOT 1 7,000,000
SUB-TOTAL 7,000,000

4-4 LIME SILO
CASING 35m LOT 1 22,000,000
STRUCTURE & WALK WAY LOT 1 50,000,000
AIR KNOCKER AK80 SET 2 450,000 900,000
AREA PAD SET 6 150,000 900,000
SHUT OFF GATE 200A SET 1 500,000 500,000
METERING FEEDER 0 ~ 300kg/Hr SET 1 5,000,000 5,000,000
BAGFILTER for VENT 10m’/min SET 1 2,500,000 2,500,000

SUB-TOTAL 81,800,000

4-5 ' ACTIVATED CARBON SILO
CASING 5m' LOT 1 8,000,000
STRUCTURE & WALK WAY LOT 1 28,000,000
AIR KNOCKER AK60 SET 2 350,000 700,000
SHUT OFF GATE 150A SET 1 500,000 500,000
METERING FEEDER 0 ~ 20kg/Hr SET 1 5,000,000 5,000,000
MONO RAIL HOIST 1TON SET 1 8,000,000
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SUB-TOTAL 50,200,000
4-6 |BAG FILTER 15*14*6CHAMBER, ACR 0.6m/min
CASING 1042Nm'/min LOT 1 450,000,000
STRUCTURE & WALK WAY LOT 1 110,000,000
IN-LET DAMPER ©600 x 350H SET 6 2,500,000 15,000,000
POPET DAMPER ©600 x 350H SET 6 4,000,000 24,000,000
ROTARY VALVE 400SQ x 400H SET 2 3,000,000 6,000,000
FLOW CONVEYOR 1 TON SET 2 20,000,000 40,000,000
AIR KNOCKER AK80 SET 12 450,000 5,400,000
FILTER BAG ®156 x 4,100L EA 1260 85,000 107,100,000
BAG CAGE ®156 x 4,100L EA 1260 34,000 42,840,000
VENTURI ®152 EA 1260 3,800 4,788,000
DIAPHRAGM VALVE CA-50A EA 90 110,000 9,900,000
TIMER KIT 15POINT EA 6 240,000 1,440,000
PENT HOUSE LOT out of scope
SUB-TOTAL 816,468,000
TOTAL W  1,453,868,000
5 |FAN & STACK
5-1 1D FAN 2200CMMx600mmAgx320kw|  LOT 1 74,000,000
5-2 |KILN COOLING FAN 150CMMx700mmAqx22kw | SET 1 11,000,000
5-3 |1st F.D FAN(RK) 450CMMx400mmAqx52.5kw  SET 1 16,000,000 16,000,000
5-4 |2nd F.D FAN 300CMMx300mmAqx30kw | SET 1 14,000,000 14,000,000
5-5 |3rd F.D FAN 150CMMx300mmAqx15kw | SET 1 12,000,000 12,000,000
5-6 |4th F.D FAN 350CMMx330mmAqx37.5kw|  SET 1 14,000,000 14,000,000
5-7 |STACK @2000x30mH LOT 1 130,000,000
STRUCTURE & WALK WAY LOT 1 70,000,000
TOTAL W 341,000,000
6 |AIR SUPPLY FACILITY 200HP
6-1 |AIR COMPRESSOR 28.3m'/min SET 2 39,000,000 78,000,000
6-2 | AIR RECEIVE TANK 5m' SET 2 22,000,000
6-3 AFTER COOLER 32m’/min SET 1 3,000,000
6-4 AIR DRYER 29m’/min SET 1 8,500,000
6-5 PRE - FILTER 75m’/min SET 1 1,500,000
6-7 LINE - FILTER 72m’/min SET 1 1,800,000
6-8 | COALESCENT - FILTER 42m’/min SET 1 1,800,000
6-9 'HOOD DUCT LOT 1 8,000,000
TOTAL W 124,600,000
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7 | AUXILIARY BURNER FACILITY
7-1 |OIL BURNER 3,000,000 kcal/hr SET 1 20,000,000 20,000,000
7-2 |OIL BURNER 4,500,000 kcal/hr SET 1 22,000,000 22,000,000
7-2 |OIL BURNER AUTO REMOVAL RAIL SET 2 4,000,000 8,000,000
7-3 |CONTROL PANEL SET 2 6,500,000 13,000,000
7-4 |OIL PUMP UNIT 1600L/hr SET 2 4,000,000 8,000,000
7-5 |OIL TANK 5m LOT 1 8,000,000
TOTAL w 79,000,000
8 DUCT SS400 LOT 1 W 105,000,000
9 PIPING LOT 1 W 160,000,000
10 INSULATION ROCK WOOL 100/75/50t | LOT 1 W 220,000,000
11 |PAINT SA #21/2, ZINC PRIMER LOT 1 w 45,000,000
12 TMS SYSTEM LOT 1 w 200,000,000
13 |2'ND ELECTRIC & INSTRUMENT PLC SYSTEM LOT 1 W 560,000,000
14 |CORPORATE PROFIT % 8 w 716,232,000
TOTAL W 9,900,000,000
< CONDENSING TURBINE SYSTEM > 'make : INDIA
STEAM TURBINE 4.5MWh(acctual 4MWh) SET 1 1,572,900,000
GENERATOR 1800rpm, 6.6kv SET 1 350,000,000
GENERATOR PANEL GCP, VCB, NGR SET 1 190,000,000
CONDENSER 13,000,000kcal/hr, -0.9kg/m'.g|  SET 1 551,250,000
COOLING TOWER 3200RT SET 1 350,000,000
Reverse Osmotic Water Facility 4t/h LOT 1 150,000,000
HMI SYSTEM LOT 1 40,000,000
POWER SUBSTATION EQUIPMENT TR, VCB, MOF etc. LOT 1 out of scope
STEAM SEPARATOR & STRAINER 200A LOT 1 20,000,000
PIPING & INSULATION LOT 1 300,000,000
ERECTION AND INSTALLATION LOT 1 115,000,000
PERMISSION & INSPECTION LOT 1 10,000,000
DESIGN COST LOT 1 40,000,000
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TURBINE SPARE PARTS 2 YEAR LOT 1 110,250,000
GENERAL ADMINISTRATIVE COSTS LOT 1 200,000,000
CORPORATE PROFIT LOT 1 150,000,000

TOTAL W 4,149,400,000
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1 |BARE
OHC - OVER HEAD CRANE 1. TYPE : 2 GRIDER 1TROLLEY LOT 1
2. BUCKET CAPACITY $15 m (0.3 ton/m)
3. RATED LOAD :1.05 TON
4. LFT 1165 mEEE
5. SPAN 18 mEE
6. TRAVEL LENGTH 236 mE#E
7. SPEED & MOTOR : HOISTING(% ) 30 m/min 30.0 kw 6P, 380V| SET 1
TREVERSING(##&4T) 30 m/min 0.75 kw 4P, 380V | SET 2
TRAVELLING(E{T) 30 m/min 15 kw 4P, 380V| SET 2
BUCKET - 15.0 kw 4P, 380V| SET 1
2 |SRpERR R
INC - INCINERATOR 1. TYPE : ROTARY KILN + MOVING GRATE STOKER LoT 1
2. CAPACITY 1 6.3 ton/hr
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3. BERH= : 4009 kcal/kg
INC - ROTARY KILN 1. TYPE : ROTARY KILN LoT 1

2. CAPACITY : 34 ton/hr
3. R/K SIZE : 3500 @ X 10000 L
4. R/KBHE 295 m
5. KIFEAETRIE - 180000 kcal/mihr
6. R/KINCLINE : 29/100
7. OPERATION TEMP - 1,020 °c
8. MATERIAL : SM490A + ffit X4

RING TIRE 1. TYPE : RING TIRE LoT 2
2. CAPACITY : 4858 @(0.D) x  346/380 W
3. HARDNESS 2230 HbLlE
4. MATERIAL : SCM - 440

GIRTH GEAR 1. TYPE : INVOLUTE-SPUR LoT 1
2. MODULE : M20
3. PRESSURE ANGLE 120 fE
4. NO.OF TOOTH : 266 NT
5. PCD : 5320 @
6. WIDE OF TOOTH : 200
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7. HARDNESS 2190 Hb Ll E
8. MATERIAL : SCMn—2A
PNION GEAR 1. TYPE : INVOLUTE-SPUR LOT 1
2. MODULE : M20
3. PRESSURE ANGLE 120
4. NO.OF TOOTH :31 NT
5. PCD 1620 ©
6. WIDE OF TOOTH : 290
7. HARDNESS 1230 HbLlLE
8. MATERIAL : SCM-440
SUPPORT ROLLER 1. TYPE : 910 @(0.D) x 430 W LOT 4
2. HARDNESS : 230  Hb o]
3. MATERIAL : SC49
THRUST ROLLER 1. SIZE : 450  @(0.D) x 300 H LOT 4
2. BEARING : 23032, 23038
3. MATERIAL : S45C
DRIVING MOTOR 1. TYPE : CYCLO MOTOR(EETZ5E) 22 kw 4P, 380V | LOT 1
2. MODEL : BHHM20A
3. SPEED : 335-1340 RPM
4. MAKER : SUMITOMO
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REDUCER 1. TYPE D XT—ER LoT 1
2. MODEL : PX 8075-R4-LL-30
3. MAKER : SUMITOMO
WATER STORAGE TANK 1. TYPE EEMARR SET 1
2. CAPACITY 30 m
3. SIZE : 3000 @ x 4246
4. MATERIAL : $5400 6T
5 {tEW : LEVEL GAUGE
LADDER & HANDRAIL
MANHOLE
R/K COOLING FAN 1. TYPE : TURBO BLOWER 22 kw 380V | SET 1
2. CAPACITY :150 m/min X 700 mmAq
3. MATERIAL : CASING - SS400
IMPELLA - SS400
SHAFT - S45C
WATER PUMP 1. TYPE UBREERX 1.1 kw 4P, 380V| SET 2
2. CAPACITY : 3 m/hr x 50 mH
FD - 1'ST F.D FAN (R/K) 1. TYPE : TURBO BLOWER 525 kw 380V | SET 1 VVV-F
2. CAPACITY : 450 m/min X 400 mmAq
3. MATERIAL : CASING - SS400
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IMPELLA - SS400, SHAFT - S45C
BU - 1'st BURNER 1. TYPE D KR ER 7.5 Kw 380V | LOT 1
2. CAPACITY : 2,500,000  kcal/hr
3. FUEL : LNG
4. CONTROL METHOD o EE Bl
5. ACCESSORY cAVkA—ILRU R, N—F—EBREEBEEL—IL, BB vys—)
INC - STOKER 1. TYPE : MOVING GRATE STOKER LOT 1
2. CAPACITY : 28 ton/hr
3. EEuRH=E : 4009 kcal/kg
4. NEEE ;18 m
5 IRBBREDEHE 2100 m
6. XEBRE : 180  kg/m.hr
7. KRIFBAERIER : 150000 kcal/mhr
8. FLOW RATE : 59,067 Nm/hr
9. OUTLET TEMP. - 1,020 °c
10. MATERIAL : $S400 6t + it K, H-200 x 200 x 9/14t
BU - 2nd BURNER 1. TYPE : Gun Type GEREE—HAE) 7.5 Kw 380V | LOT 1
2. CAPACITY : 4,500,000  kcal/hr
3. FUEL : LNG
4. CONTROL METHOD o EE 5l
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5. ACCESSORY cAVMA—ILRU R, N—F—BREEBEEL—IL, BB vys—)
HU - HYDRO UNIT 1. CAPACITY 270 9/min, 110 2/min, LOT 1
2. PUMP : VENE PUMP 40.0 kw 380V | SET 2
3. TANK CAPACITY : 1000 LIT
4. DESIGN PRESS : MAX 140 kg/mi
OPER 80 kg/mi
5. ACCESSORY : FAN OIL COOLER 15 kw 380V | SET 1
: HEATER 5 kw 380V | SET 1
: HYDRO CYCLINDER
- 1'ST GATE 080 X 1400 ST EA 1
- 2ND GATE 080 X 1400 ST EA 1
- RAM PUSHER 0125 X 1600 ST EA 1
- GRATE 0140 x 260 ST EA 3
FD - 2'ND F.D FAN (STOKER) 1. TYPE : TURBO BLOWER 30.0 kw 380V | SET 1 VVV-F
2. CAPACITY 2300 m/min X 300 mmAq
3. MATERIAL : CASING - SS400
IMPELLA - SS400, SHAFT - S45C
FD - 3'RD F.D FAN (STOKER) 1. TYPE : TURBO BLOWER 15.0 kw 380V | SET 1 VVV-F
2. CAPACITY :150 m/min X 300 mmAq
3. MATERIAL : CASING - SS400
IMPELLA - SS400, SHAFT - S45C
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FD - 4'TH F.D FAN (STOKER) TYPE : TURBO BLOWER 375 kw 380V | SET 1 VVV-F
CAPACITY 2350 m/min X 350 mmAq
MATERIAL : CASING - $S400
IMPELLA - SS400, SHAFT - S45C
REFRACTORY ROTARY KILN : CASTING BLOCK T
STOKER{RHEE : FIRE BRICK - 230t 6T LoT 1
: INSULATION BRICK - 114t }&T (B-5)
: SILICA BORAD - 100t
CASTABLE : CRESTO - 75t {8 T LOT 1
: CRESTO -60 8T
: KOSACAST -60S Jit T
: SUPPORT - SUS 304 9t
GRATE & SCRAPER MOVING GRATE : SIZE 295W X 510L X 120H SET 100 | lH]¥% 10EA
: MATERIAL SCH 22%& or R &
FIXING GRATE : SIZE 295W X 510L X 120H SET 90
: MATERIAL SCH 22%& or F% &
SCRAPER : SIZE 295W X 120L X 13t SET 30

: MATERIAL SCH 13%& or E% &
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3 (BB E
FC - 106A/B |FLOW CONVEYOR 1. TYPE : FLOW CON'V 2.2 kw 380V | SET 2 IR 1/120
2. CAPACITY 210  ton/hr
3. SPEED : 436 m/min
4. MATERIAL : SS400 X S45C
5. SIZE 2300 W X 8400 L
AC - 107 APRON CONVEYOR 1. TYPE : APRON TYPE 3.75 kw 380V | SET 1 L 1/120
2. CAPACITY : 1.0  ton/hr
3. SPEED :1.78 m/min
4. MATERIAL : $S400
5. SIZE 21200 W X 9000 L x 1600
BC - 108 BELT CONVEYOR 1. TYPE : BELT TYPE 1.5 kw 380V | SET 1 SHSELE 1/90
2. CAPACITY 210  ton/hr
3. SPEED :11.0 m/min
4. MATERIAL : SS400
5. SIZE 2900 W X 9400 L x 2000
MS - 109 MAGNETIS SEPARATOR 1. TYPE : ELECTRO MAGNETIC LOT 1
2. SIZE S 1140 W X 2620 L x 925
3. EBHWHE 45 kw 4P, 220V | SET 1
4. E—H— 22 kw 4P, 380V | SET 1 HOELE 1/30
4 |BR1EH R A ENER
BL - 201 2nd FURNACE & BOILER 1. TYPE : k&= 2-DRUM LoT 1
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2. GAS VOLIN : 59,067 Nm/Hr
3. INLET TEMP. : 1,020 °C + 50
4. OUTLET EMP. : 300 °C +20
5. DESIGN CAPACITY 126 ton/hr (FIATIEER 22 ton/hr)
6. DESIGN PRESS : 35 Ke/cn
7. OPERATING PRESS 230  Ke/cn
8. WATER TEMP. : 1656 °C
ECONOMIZER 1. TYPE : SHELL TUBE LOT 1
2. GAS TEMP 2300 °C - 230 °C
3. WATER TEMP 2130 °C - 1717 °C
4. MATERIAL : STBH 340-E
SB - 206A/D [SOOT BLOWER 1. TYPE : LONG RETRACTABLE 1.1 kw 380V | SET 3
2. MATERIAL : A216WCB+STS304
3. MAKER : DIAMOND POWER (CHINA)
SB - 206E/F [SOOT BLOWER 1. TYPE : FIXED ROTATING 0.4 kw 380V | SET 8
2. MATERIAL : A216WCB+STS304
3. MAKER : DIAMOND POWER (CHINA)
PF - 212 PURGE FAN 1. TYPE : RING BLOWER 2.2 kw 380V | SET 2
2. MATERIAL 05 m/hr x 2000 mmAq
RV - 202A/B |ROTARY VALVE 1. TYPE : MULTI BLADE 15 kw 4P, 380V | SET 3 L 1/30
2. SIZE : T1400 x 400H
3. MATERIAL : BODY - GC 200, BLADE - STS304
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FC - 203 FLOW CONVEYOR 1. TYPE : FLOW CHAIN TYPE 3.7 kw 4P, 380V | SET 1 AR 1/120
2. CAPACITY 215 ton/hr
3. MATERIAL : $5400
DEAERATOR 1. TYPE ElE ity LoT 1
2. CAPACITY 30 mshr
3. DESIGN PRESS 5 kg/cr.g
4. OPERATING PRESS 2 kg/cr.g
5. STEAM INLET TEMP : 360 °C (at 3 kg/cn)
6. WATER TEMP :50 °C - 130 °C
1. BEERFR : 0.1 mg/Lit
8. MATERIAL : $5400
9. CONTROL SYSTEM : LEVEL CONTROL : PID
PRESSURE CONTROL : 4720mA
PP - DEAERA FEED WATER PUMP |1. TYPE : BRA—EUIE 115 kw @3, 380V | SET 2
2. CAPACITY 2300 m/hr X 60 mh
3. TEMPERATURE 220  °C
4. MAKER : GRUNDFOS
PP - 218A/B |BOILER FEED WATER PUMP (1. TYPE : BRA—EUIE 45.0 kw @3, 380V | SET 2
2. CAPACITY 2300 m/hr X 270 mh
3. TEMPERATURE 2130 °C
4. MAKER : OSNA

10
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TK - 217 WATER STORAGE TANK 1. TYPE : AR SET 1
2. CAPACITY :40 m
3. SIZE 13250 @ X 4824 H
4. MATERIAL . STS304
TK - 219 COMPOUND DOSING TANK (1. TYPE S RMER SET 1
2. CAPACITY 400 L
3. SIZE 2790 ® x 8165 H
4. MATERIAL - PE6T
5. {IHiRER : AGITATOR, LOCAL PANEL, LEVEL S/W 0.4 kw 380V | SET 1
PP - 220A/B |COMPOUND DOSING PUMP [1. TYPE c EEEAR 0.2 kw @1, 220V | SET 2
2. CAPACITY - 100 ce/min 40 kef/cn
3. MATERIAL : CASING - GFPP, DIAPHRAGM - PTFE
ST - 204A STEAM HEADER 1. TYPE : AREEE R SET 1
2. SIZE 1450 © x 2500 L
3. EREES : 35 Ke/cn
4. MATERIAL : STPG38, SCH#80
SL - 205 SILENCER 1. TYPE : TR SET 1
2. SIZE :820 @ x 3100 L, 150 A
3. BEEE : 90 DB LI
4. MATERIAL : FE¥3 & SS400

11
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TK - 208 BLOW DOWN TANK 1. TYPE : AR SET 1
2. CAPACITY : 1000 L
3. SIZE :880 @ X 1645 H
4. MATERIAL : $5400
BD - 207A TOP BLOW DOWN SYSTEM |1. TYPE : AUTO T.D.S CONTROL 220V | SET 1
2. SIZE : DN 25
3. VALVE : MV5291-V
4. PRESSURE : PN 40
5. CONTROLLER :FAR 1, 4720mmA
6. MAKER : SPIRAXSARCO
BD - 207B BOTTOM BLOW DOWN SYSTEM |1. TYPE : MANUAL VALVE & SET TIMER CONTROL 220V | SET 1
2. SIZE : DN 50
3. CONTROL : 1078-1 CONTROL UNIT
4. VALVE : PV 6291
3. MAKER : RTK
DEAERATOR CONTROL SYSTEM |1. LEVEL CONTROL E=ER SET 1
2. PRESSURE CONTROL : PID CONTROLER
3. WATER CONTROL : GLOBE VALVE

12
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B EIE NEAET SYSTEM 1. TYPE : RF 3452-G DIGITAL CONTROLLER SET 1
DR 1226 SENSOR UNIT
NG 1534 POWER UNIT
MV 5411 CONTROL VALVE
2. SIZE : DN 150 A
3. MAX PRESSURE : PN 40
4. MAKER : RTK
5. CONTROL : 4-20mmA
B B#A/KEAET SYSTEM 1. TYPE : DRUM 3-ELEMENT LEVEL CONTROL SET 1
2. STEAMFLOW METER  : ORIFICE- DN 150
3. DIFE. PRESSURE TRNSMI: 0-1000 mmH20
4. WATER FLOW METER  : ORIFICE- DN 50
5. WATER CONTROL VALVE: 50 A
STEAM VENT SYSTEM 1. TYPE : AUTO VENT CONTROL 220V | SET 1
2. SIZE : 150 A
STEAM SEPARATOR 1. TYPE : UNIT CYCLONE SET 1
2. SIZE 2350 A X 200 A
BRI EHREE 1. TYPE : ELK 4 SET 1
2. MAX PRESSURE 140 ke/c
3. MAKER : GALAXY

13
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BIRK AL EHREE 1. TYPE : SG2411 CONTROLLER SET 1
NI 1331 SENSOR
2. MAX PRESSURE : PN 40
3. MAKER : RTK
5 | MESLUESHRNER R
5-1.  SNCR (UREA X513 )
TK - 111 UREA STORAGE TANK 1. TYPE : VERTICAL SET 1
2. CAPACITY :20 m
3. SIZE 2800 ® x 3250 H ('3,500H )
4. MATERIAL : FRP
5. ACCESSORY : FLANGE HEATER 50 A (STS304) 5 kw 380V | SET 1
TEM'P SENSOR
LEVEL TRANS MITTER
PP - 112A/B [UREA SPRAY PUMP 1. TYPE : HYDRA-CALL 0.75 kw 380V | SET 2 VVV-F
2. CAPACITY : 607110 L/hr X 70 mH
3. MATERIAL : PUMP HEAD - SUS316
GEAR - PPS
TK - 113 UREA MIXING TANK 1. TYPE : VERTICAL SET 1
2. CAPACITY 5 L
3. SIZE : 114 @ x 490.1 H ( 540H )
4. MATERIAL : 4”7 PIPE , (SCH40)

14
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SN - 114A/D |UREA SPRAY NOZZLE 1. TYPE C ZiRiK SET 4
2. CAPACITY 1280 L/hr
3. MATERIAL : STS316L
TK - 1303 UREA DILUTION 1. TYPE : VERTICAL SET 1
- WATER TANK 2. CAPACITY 3 m
3. SIZE - 1400 & x 1950 H (2,300H )
4. MATERIAL : FRP
5. ACCESSORY : LEVEL TRANS MITTER
PP - 1304A/B |UREA DILUTION 1. TYPE : GRUNDFOS PUMP 0.75 kw 380V | SET 2
- WATER PUMP 2. CAPACITY 215 m/hr X 70 mH
3. MATERIAL : CASING -GC200, SHAFT - STS304
IMPELLA - SUS304
PF - 312 PURGE FAN 1. TYPE : RING BLOWER 05 kw 380V | SET 1
2. CAPACITY 14  m/hr X 1500 mmAg
3. MATERIAL : GC200
5-2. SEMI DRY REACTOR
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SD - 301 SEMI DRY REACTOR 1. TYPE : CYLINDER CAL LOT 1

2. CAPACITY : 59,067 Nm/hr

3. INLET TEMP. 2230 °C

4. OUTLET EMP. 2180 °C

5. VELOCITY ©15  m/s

6. RETENTION TIME 210 sec

7. W4T AR : 1,012 ke/hr

8. SIZE 5120 @ x 16.39 mH

9. MATERIAL : $S400 9t
SG - 302A/B |SLIDE GATE 1. TYPE : AIR CYLINDER TYPE SET 2

2. CAPACITY 600 A X 150 H

3. MATERIAL : BODY - GC 200, BLADE - STS304

4. AIR CYLINDER - 140 © x 600 ST X 2 SET
VB - 303A/D |VIBRATOR 1. TYPE : VIBR. MOTOR 0.2 kw 2P, 380V | SET 4
EHT - 304 E-HEATER 1. TYPE : MI CABLE 3 kw 380V | SET 1
TK - 306 LIME SLURRY STO. TANK 1. TYPE : VERTICAL SET 1

2. CAPACITY : 30 m

3. SIZE - 2910 & x 4513 H (6,096H )

4. MATERIAL : $S400
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5. tEi& : LEVEL TRANS MITTER
AG - 307 LIME STO. TANK AGITATOR [1. TYPE : PADDLE 55 kw 380V | SET 1
2. CAPACITY :30 RPM
3. SIZE : 1350 @ x 5600 L
4. MATERIAL : STS304
TK - 309 L/ SLURRY MIXING TANK 1. TYPE : VERTICAL SET 1
2. CAPACITY 3 m
3. SIZE - 1552 & x 1587 H (2,200H )
4. MATERIAL : SS400
AG - 310 L/S M/TANK AGITATOR 1. TYPE : PADDLE 3.75 kw 380V | SET 1
2. CAPACITY : 60 RPM
3. SIZE :550 @ x 2000 L
4. MATERIAL : STS304
PP - 308A/B |L/SLURRY FEED PUMP 1. TYPE : CENTRIFUGAL 1.5 kw 4P, 380V | SET 2
2. CAPACITY 1 6 m/hr X 10 mH
3. MATERIAL : PUMP CASING & SHAFT - SUS304
IMPELLER - Hi-Cr 7, DOUBEL M/SEAL
PP - 311A/B |L/SLURRY SPRAY PUMP 1. TYPE : HYDRA CALL 1.5 kw 4P, 380V | SET 2
2. CAPACITY 15  m/hr x 70 mH
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3. MATERIAL : PUMP HEAD - CAST - IRON
4, DIAPHRAGM - BUNA-N
CHECK V/V - CERAMIC
SN - 305A/D |SPRAY NOZZLE 1. TYPE : TR SET 4
2. CAPACITY : 375 L/hr
3. MATERIAL : STS304 + RBSIC
PF - 309 PURGE BLOWER 1. TYPE : RING BLOWER 1.75 kw 380V | SET 1
2. CAPACITY ©41  m/min X 2000 mmAqg
3. MATERIAL : GC200
5-3.  DRY VENTURI
DV - 401 DRY VENTURI 1. TYPE : VENTURI DUCT’ TYPE LOT 1
2. CAPACITY : 60,462 Nm/hr
3. INLET TEMP. : 180 °C
4. INLET /THROAT VELOCITY : 20m/s 60m/s
6. MATERIAL : $5400
7. SIZE : 1450 @&, 800 &, 5160H
8. NOZZLE : ACTIVATED CARBON - 100 A
LIME - 100 A

18
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TK - 1101 LIME SILO 1. TYPE : EEMRR LoT 1

2. CAPACITY 230 m

3. MATERIAL : $5400

4. SIZE 22910 & x  4513H (6,096H )

5. VENT FILTER : PULSE AERATION TYPE

100 @ X 250 H

SH - 1105 SHUT OFF GATE 1. TYPE : SLIDE GATE SET 1

2. SIZE : 200A

3. MATERIAL : $5400
VF - 1106 LIME VOLUMETRIC FEEDER (1. TYPE : SCREW T E##A%! 15 kw 380V | SET 1

2. CAPACITY : 507100 ke/hr

3. SIZE 2200 A

4. MATERIAL : $5400
EHT - 1102 E-HEATER 1. TYPE : MI CABLE 3 kw 380V | SET 1

2. MATERIAL : SUS 304
AK - 1103A/B |AIR KNOCKER 1. TYPE : AIR PISTEON TYPE SET 2

2. MODEL :AK- 80

3. OPERATING PRESS : 875 ke/cn

4. MATERIAL : $5400

5 & : SOLENOID V/V 1/4” x 2 SET
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AP - 1104 AIR PAD 1. TYPE : PULSE AERATION SET 6
2. OPERATING PRESS 3 kg/cm
3. SIZE - 3/8” (135 x 280 x 14mm)
4. tEE : SOLENOID V/V 3/8” x 3 SET
5. MATERIAL : BASE - SUS304
: SIEVE - TEFLON COATED , POLYESTER
VENT FILTER 1. TYPE : AIR JET PULSING SET 1
2. CAPACITY : 10 m/min
TK - 1201 ACTIVATED CARBON SILO  |'1. TYPE EEMAER LOT 1
‘2. CAPACITY 3 m
*3. SIZE 1552 @ x 1587 H (2,884H )
‘4. MATERIAL : SS400
SH - 1204 SHUT OFF GATE 1. TYPE : SLIDE GATE SET 1
2. SIZE 2200 A
3. MATERIAL : SS400
VF - 1205 A/C VOLUMETRIC FEEDER |1. TYPE : SCREW EE##A% 0.75 kw 380V | SET 1
2. CAPACITY : 20750 kg/hr
3. SIZE 2200 A
4. MATERIAL : SS400
EHT - 1202 E-HEATER 1. TYPE : MI CABLE 3 kw 380V | SET 1
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2. MATERIAL : SUS 304
AK - 1203A/B |AIR KNOCKER 1. TYPE : AIR PISTEON TYPE SET 2
2. MODEL :AK- 60
3. OPERATING PRESS 375 kg/crf
4. F= : SOLENOID V/V
5. MATERIAL : $5400
HO - 1206 HOIST 1. TYPE ELECTRIC HOIST 0.75 kw 380V | SET 1
2. CAPACITY 1 ton
3. LIFT HEAD 15 m
4. MATERIAL $5400
5-4. BAG FILTER
BF - 501 BAG FILTER 1. TYPE : AIR JET PULSING LOT 1
2. CAPACITY : 60,462 Nm/hr
3. INLET TEMP. 1711 °C
4. ACR :0.70 m/min
5. PRESSUR DROP : Max. 200mmAq
6. HiBTHIE 2156 @ X 4100 L
1. HBHHE 11260 EA( 15ea X 14¥ X Ch)
( 15ea x 14¥9 x Ch)
8. MATERIAL : STS304 + SS400
DP - 502A/D [IN-LET DAMPER 1. TYPE : MANUAL SET 6
2. SIZE 2760 @ X 300H X 32
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3. MATERIAL : SS400
DP - 503A/D |OUT-LET DAMPER 1. TYPE : POPET DAMPER SET 6
2. SIZE 2730 0 400 H
3. MATERIAL : SS400, SGP
4. AIR CYLINDER © 140 @ x 325 ST x 6 SET
AIR UNIT X 6 SET
DP - 503 BY-PASS POPPET DAMPER [1. TYPE : POPET DAMPER SET 1
2. SIZE : 1050 @
3. MATERIAL : SS400, SGP
4. AIR CYLINDER : 140 @ x 1250 ST x 1 SET
AIR UNIT X 1 SET
RV - 505A/B |ROTARY VALVE 1. TYPE : MULTI BLADE 15 kw 4P, 380V | SET 2 7+451) 1/30
2. SIZE : 400A
3. MATERIAL : BODY - GC200, BLADE - SS400
FC - 504A/B |FLOW CONVEYOR 1. TYPE : FLOW CON'V 2.2 kw 4P, 380V | SET 2 Z+4:4) 1/120
2. MATERIAL : SS400 x S45C
3. SIZE 2400 W X 7700 L
EHT - 507A/B |E-HEATER 1. TYPE : MI CABLE 3 kw 380V | SET 2
2. & : BAG FILTER HOPPER, FLOW CONVEYOR
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AK - 508A/H |AIR KNOCKER 1. TYPE : AIR PISTION TYPE SET 12
2. SIZE : AK- 80 (2SET X 4CH)
3. OPERATION PRESS : 37 5kg/cni
4. tEE : SOLENOID VALVE
: AIR FILTER W/REGULATOR
FILTER BAG 1. SIZE 2156 @ X 4100 L SET 1260
2. MATERAIL : G/F + TEFLON MEMBRANE
3. WEIGHT 1750  g/m2
BAG CAGE 1. SIZE 2156 @ X 4100 L(¢4 x 204) SET 1260
2. MATERIAL : SS400 + SWRM
VENTURI 1. SIZE 2152 0 SET 1260
2. MATERIAL - AL
DIA PHRAGM VALVE 1. TYPE : CA- 50 A SET 90
2. MATERIAL - AL
BLOW TUBE 1. TYPE :50 A SET 90
2. MATERIAL : STS304
TIMER KIT 1. TYPE :20  POINT SET 6
6 |iERE
ID - 601 LD FAN 1. TYPE : TURBO 320 kw 4P, 380V | LOT 1 VVV-F
2. CAPACITY : 2200 m/min X 600 mmAq
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3. fBiE : COUPLING E#£ERE]
4. MATERIAL : CASING - SS400, SHAFT - S45C
IMPELLA - SUS304
STA - 1001 STACK 1. TYPE : &I EE M E LoT 1
2. CAPACITY : 60,875 Nm/hr
3. TOP(AIR+GAS) : 178,275 Nm/hr
4. INLET TEMP. : 163  °C
5. VELOCITY 9 m/s
6. SIZE : 20000 35mH
7. MATERIAL SS400+CASTABLE
T™S 1. TYPE D TAPHRIRSE
2. BIFIER : 02, CO, NOX, SO2, HCL, DUST, §ii%, ;B
7 | EMERERERE
ACP - 1401A/B |AIR COMPRESSOR 1. TYPE : SCREW COMPRESSOR 150 kw 380V | SET 2
2. CAPACITY : 28 m/min X 8.5 kg/cni
3. Tx : COOLING SYSTEM - AIR COOLED

STARTING - STAR DELTA TYPE

DRIVING - DIRECT COUPLED DRIVE
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4. DIS' CONNECTION SIZE : 65 A
TK - 1402A/B |AIR RECEIVER TANK 1. TYPE : VERTICAL TYPE SET 2
2. CAPACITY 5 m
3. fEE : DRAIN TRAP.
4. IN/OUT CONNECTION : 100 A
AFC - 1403 AFTER COOLER 1. CAPACITY :32  Nm/min 0.8 kw 220V | SET 1
2. CONNECTION SIZE 280 A
AD - 1404 AIR DRYER 1. TYPE : REFRIGERATED TYPE 45 kw 220V | SET 1
2. CAPACITY ©29  Nm/min
3. DIS' CONNECTION SIZE : 80 A
PRE - FILTER 1. CAPACITY : 75  Nm/min(SOLID 5um) SET 1
2. CONNECTION SIZE 280 A
LINE - FILTER 1. CAPACITY : 72 Nm/min(SOLID 1um) SET 1
2. CONNECTION SIZE 280 A
COALESCENT - FILTER 1. CAPACITY : 42 Nm/min(SOLID 0.01um) SET 1
2. CONNECTION SIZE 280 A
8 [DUCTI=E
F.D FAN - [EH16R 1. TYPE M SET 1
2. SIZE 500 @
3. MATERIAL : $S400 4.5t
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4. FES : DAMPER
BOILER-SEMI DRY REACTOR|1. TYPE - AR SET 1
2. SIZE 21,580 @
3. MATERIAL : $S400 6t
4. INSULATION : ROCK WOOL #80 x 75t
S.D.R-DRY VENTURI 1. TYPE - AR SET 1
2. SIZE : 1,450 0
3. MATERIAL : $S400 6t
4. INSULATION : ROCK WOOL #80 x 75t
D.V-BAG FILTER 1. TYPE - AR SET 1
2. SIZE : 1,450 0
3. MATERIAL : $S400 6t
4. INSULATION : ROCK WOOL #80 x 75t
BAG FILTER-LD FAN 1. TYPE - AR SET 1
2. SIZE : 1,400 0
3. MATERIAL : $S400 6t
4. INSULATION : ROCK WOOL #80 x 75t
1.D FAN-PACKED TOWER 1. TYPE - AR SET 1
2. SIZE : 1,400 0
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3. MATERIAL : FRP
COOLING FAN-GAS CONDENSOR|1. TYPE . AER SET 1
2. SIZE 1,680 @
3. MATERIAL : $S400 4.5t
4. INSULATION : ROCK WOOL #80 x 75t
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POWER CONSUMPTION LIST

TIH4 AT LEXRREVMRIRFEOSRE, RETE050M/H)

EREE BEE EnEE
No. TAG No. ITEM NAME VOLTAGE Spec. REMARK
Kw KW SET Kw SET
1 |OHC - OVER HEAD CRANE
HOISTING MOTOR 30.00 3000 | 1 3000 | 1 380V X 3¢ VVV-F
TRAVERSING MOTOR(3]) 0.75 150 | 2 150 | 2 380V X 3¢
TRAVELLING MOTOR(5F) 1.50 300 2 300 2 380V X 3¢
GRAB HYDRO MOTOR 15.00 1500 | 1 1500 | 1 380V X 3¢
SUB TOTAL 49,50 49.50
2 INC - ROTARY KILN
DRIVING MOTOR 22.00 2200 | 1 2200 | 1 VVV-F
R/K COOLING FAN 22.00 2200 | 1 2200 | 1
WATER PUMP 1.10 220 2 110 | 1
1'ST F.D FAN (R/K) 52.50 5250 | 1 5250 | 1 VVV-F
1'st BURNER 7.50 750 | 1 750 | 1
SUB TOTAL 106.20 105.10
3 INC - STOKER
BU - 2nd BURNER 7.50 750 | 1 750 | 1 380V X 3¢
HU - HYDRO UNIT PUMP 40.00 8000 | 2 4000 | 1 380V X 3¢
HYDRO UNIT FAN COOLER 1.50 150 | 1 150 | 1 380V X 3¢
HYDRO UNIT E.HEATER 5.00 500 | 1 500 | 1 380V X 3¢
FD - 2'ND F.D FAN (STOKER) 30.00 3000 | 1 3000 | 1 380V X 3¢ VVV-F
FD - 3'RD F.D FAN (STOKER) 15.00 1500 | 1 15.00 | 1 380V X 3¢ VVV-F
FD - 4'TH F.D FAN (STOKER) 37.50 3750 | 1 3750 | 1 380V X 3¢ VVV-F
FC - FLOW CONVEYOR 2.20 440 | 2 220 1 380V X 3¢
AC - APRON CONVEYOR 3.75 375 1 375 | 1 380V X 3¢ VS
BC - BELT. CONVEYOR 1.50 150 | 1 150 | 1 380V X 3¢
MS - MAGNET COLD 4.50 450 | 1 450 | 1 220V X 1¢
MAGNETIC SEPERATOR 2.20 220 1 220 1 380V X 3¢
(F) ol & x| of
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POWER CONSUMPTION LIST

RlrDEE, FRETE050/H)

ERTE kEe EnFE
No. TAG No. ITEM NAME VOLTAGE Spec. REMARK
KW KW SET KW SET
SUB TOTAL 192.85 150.65
4 |BL BOILER
SB - SOOT BLOWER(LONG RETRACTING) 1.10 3.30 3 1.10 1 380V x 3¢
SB - SOOT BLOWER(ZZA 4]) 0.40 3.20 8 0.40 1 380V X 3¢
PF - PURGE FAN 2.20 4.40 2 2.20 1 380V x 3¢
RV - ROTARY V/V 1.50 4.50 3 4.50 3 380V X 3¢
FC - FLOW CONVEYOR 3.70 3.70 1 3.70 1 380V x 3¢
DEAERA FEED WATER PUMP 11.50 23.00 2 11.50 1 380V X 3¢
PP - BOILER FEED WATER PUMP 45.00 90.00 2 45.00 1 380V X 3¢
COMPOUND DOSING TANK AGITATOR 0.40 0.40 1 0.40 1 380V X 3¢
PP - COMPOUND DOSING PUMP 0.20 0.40 2 0.20 1 220V x 1@
SUB TOTAL 132.90 69.00
5 |SNCR SNCR
FLANGE HEATER 5.00 5.00 1 5.00 1 380V X 3¢
PP - UREA SPRAY PUMP 0.75 1.50 2 0.75 1 380V X 3¢ VVV-F
PP UREA DILUTION WATER PUMP 0.75 1.50 2 0.75 1 380V x 3¢
PF - PURGE FAN 0.50 0.50 1 0.50 1 380V X 3¢
E.HEATER 5.00 5.00 1 5.00 1 380V x 3¢
SUB TOTAL 13.50 12.00
6 |SDR SEMI DRY REACTOR
SG - SLIDE GATE 0.00 2 0.00 DC24V
VB - VIBRATOR 0.20 0.80 4 0.20 1 380V X 3¢
EHT - E.HEATER 3.00 3.00 1 3.00 1 380V X 3¢
AG - L/S S/TANK AGITATOR 5.50 5.50 1 5.50 1 380V x 3¢
AG - L/S M/TANK AGITATOR 3.75 3.75 1 3.75 1 380V X 3¢
PP - LIME FEED PUMP 1.50 3.00 2 1.50 1 380V x 3¢
PP - LIME SPRAY PUMP 1.50 3.00 2 1.50 1 380V X 3¢ VVV-F

(F) ol 2 X of off 14 X
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POWER CONSUMPTION LIST
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ERTE kEe EnFE
No. TAG No. ITEM NAME VOLTAGE Spec. REMARK
KW KW SET KW SET
PF - PURGE FAN 1.75 1.75 1 1.75 1 380V X 3¢
SUB TOTAL 20.80 17.20
7 |TK LIME SILO
VF - VOLUMETRIC FEEDER 1.50 1.50 1 1.50 1 380V X 3¢ VVV-F
EHT - E.HEATER 3.00 3.00 1 3.00 1 380V x 3¢
AK AIR KNOCKER 0.00 2 0.00 1 DC24V
AP AERA PAD 0.00 6 0.00 1 DC24v
TIMER KITS 0.00 1 0.00 1 220V X 1¢
SUB TOTAL 4.50 4.50
8 |TK A/C SILO
VF - VOLUMETRIC FEEDER 0.75 0.75 1 0.75 1 380V X 3¢ VVV-F
EHT - E.HEATER 3.00 3.00 1 3.00 1 380V x 3¢
AK - AIR KNOCKER 0.00 2 0.00 1 DC24V
HO - HOIST 0.75 0.75 1 0.75 1 380V X 3¢
SUB TOTAL 4.50 4.50
9 |BF BAG FILTER
POPPET DAMPER 7 DC24v
RV - ROTARY V/V 1.50 3.00 2 3.00 2 380V X 3¢
FC - FLOW CONVEYOR 2.20 4.40 2 2.20 1 380V x 3¢
EHT - E.HEATER 3.00 6.00 2 6.00 2 380V X 3¢
E.HEATER 5.00 20.00 4 20.00 4 380V x 3¢
AK - AIR KNOCKER 12 16 DC24V
TIMER KITS 6 8 220V x 1¢@
SUB TOTAL 11.70 33.40 31.20
10 |ID - 1.D FAN 320.0 320.00 1 320.00 1 380V X 3¢ VVV-F

(F) ol 2 X of off 14 X
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ERTE kEe EnFE
No. TAG No. ITEM NAME VOLTAGE Spec. REMARK
KW KW SET KW SET
SUB TOTAL 320.00 320.00 320.00
11 |ACP AIR COMPRESSOR
ACP - 1401A/B|AIR COMPRESSOR 150.00 300.00 2 150.00 1 380V x 3¢
AFC - 1403 AFTER COOLER 0.80 0.80 1 0.80 1 220V X 1¢
AD - 1404 AIR DRYER 4.50 4.50 1 4.50 1 380V x 3¢
SUB TOTAL 305.30 155.30
GRAND TOTAL 1077.25 813.85

(F) ol 2 X of off 14 X
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UY BAN NHAN DAN CONG HOA XA HQI CHU NGHIA VIET NAM
TINH LONG AN Poc ldp - Tw do - Hanh phic
Sé: 3564/UBND-KT Long An, ngay 94 thdng 10 ndm 2012

V/v xir ly chét thai cong

nghiép tai tinh Long An Kinh giri: Ong Koichi Shinohara
Chu tich Cong ty Tsuneishi Kamtecs
1083 Tsuneishi, Numakuma-cho,
Fukuyama, Hiroshima 721-0313 - Japan

UBND tinh d4 nhin duoc thu ngé ciia quy cong ty dé ngay 28/9/2012 vé
viéc xir Iy chét thai tir cac xi nghiép tai tinh Long An.

Trude hét chung t6i chan thanh hoan nghénh sy quan tdm cia quy cong
ty ddi v6i viée lién két cting Céng ty C6 phén bong Tam, Cong ty Kobelco
Eco-Solutions cling nhur cac thanh vién khéc trong vén dé xir ly chét thai céng
nghiép tai tinh Long An.

Chuing t6i luén hidu ring viéc quan ly chit thai rin 14 mot trong nhitng
nhiém vu quan trong trong muyc tiéu hai hoa gitra nhi¢m vu cong nghiép hoa va
bao vé mai trudng trong vung. Vi vay ching téi ludn san long ho trg quy Cong
ty trong viéc thuc thi dé an nghién ctru thye tién dbi voi du én dang dugc hd trg
bai JICA lan nay, bing cach cung cip cho quy cong ty nhimg théng tin can
thiét, phuc vu cho sur thanh cdng cua cong trinh nghién cdu, cling nhu thanh
cong cua du an vé sau.

Chung toi tin tu'ong ring, viéc trién khai dy an xir Iy chét thai néu trén sé
g6p phin day manh cong nghiép hoa tai Long An phat trién én dinh, bén | ving
va than thle,'n v6i moi trudng. Ching toi rdt mong quy Cong ty nep tuc ho trg -
lam cau no6i, giéi thi¢u nhiéu nha dau tu ciia Nhit Ban dén dau tu san xuét kinh
doanh tai cac khu cong nghiép trén dia ban tinh Long An.

Trén trong kinh chao !
TM. UY BAN NHAN DAN
Noi nhin: v, CHU,TICH
- CT, PCT.UBND tinhg; pHO CHU TICH

- Nhur trén;

- S& Ké hoach va Pau tu;

- 8¢ Tai nguyén va Moi trudmg;
- Cty CP KCN Déng Téam,

- Phong NC-KT;

- Luu: VT, Nh;

TSUNEISHI -DA XL CHAT THAL

Neuyén Thanh Neuyén
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