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CHAPTER 8 WASTEWATER TREATMENT PLANT CONSTRUCTION
(PACKAGE E)

General

This chapter treats the detailed design of wastewater treatment plant for Phase I
Wastewater treatment plant is proposed to construct in Binh Hung Ward in Binh Chang
District. The isolated area is enclosed by Tac Ben Ro river, Xom Cui canal and one small
canal. And the area is divided into two (2) parts by high voltage power supply cable
crossing at the center of area from east to west. The soil condition of this area is very
weak and special attention to bearing capacity of soil for detailed design of the structures.
General layout of THBNDT WWTP is shown in Fig. 8.1 and 8.2.

Scope of the Project
Scope of the project makes the detailed design on wastewater treatment plant with a
capacity of 141,000 m*/day.

The following main facilities are designed;

Wastewater treatment facility

Inlet pumping station, Distribution tank, Primary sedimentation tank, Aeration tank,
Final sedimentation tank, and Disinfection tank.

Sludge treatment facility

Sludge thickening, Dewatering, and Composting plant

Mechanical design

All required mechanical equipment for wastewater and sludge treatment facilities
Electrical design

All required power supply and control system for wastewater and sludge treatment
facilities

Other facility

Piping system, Production of water using for treatment plant, Pile foundation, Access
road and bridge, Site preparation and Supplementary soil improvement

Wastewater Treatment Plant

Treatment System
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To meet the required effluent water quality in Phase I, modified aeration process is
adopted from the following reasons;

. Based on the results of the wastewater treatment experimental works, modified
aeration system can achieve the required effluent water quality,

. Modified aeration system is similar to conventional activated sludge system and

. Modified aeration system can be easily sifted to conventional activated sludge
system in the Final Phase

While sludge treatment system in Phase I, same sludge treatment system as Final Phase is
adopted.

Requirement for Phase I is as follows:

Design flow: 141,000 m*/d
Inflow: BOD = 165 mg/l
SS =165 mg/l
Effluent quality: BOD < 50 mg/1
SS <100 mg/1
Process: Modified aeration process (HRT at aeration tank at least 2hr)

Flow and mass balance of wastewater and sludge treatment process in Phase I are shown
in Fig.8.3 and 8.7.

Design Standards

Design criteria of modified aeration system are determined based on the results of
wastewater treatment experimental works as mentioned in previous Chapter 18 in Vol. L.

Primary Sedimentation Tank

Item Standards
Surface loading (m’/m”/d) About 100
Effective water depth (m) 3.0

Effluent weir loading (m’*/m/d) About 500

Aeration Tank

Item Standards
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HRT (hr) 1.5-2.5
MLSS (mg/1) 400 — 800
Return sludge ratio (%) 5-10
Effective water depth (m) 5.5
Concentration of return sludge (mg/1) 3,000 — 6,000
BOD - SS Loading (kg-BOD/kg-SS/day) About 4.0

Final Sedimentation Tank

Item Standards
Surface loading (m’/m’/d) About 60
Effective water depth (m) 3.5
Effluent weir loading (m’/m/d) About 240
Capacity of Sludge Hopper (min.) 30

Disinfection Tank

Item Standards
HRT (min) >15

Design Influent Quality and Removal Efficiency of WWTP
Influent wastewater quality of BOD and SS to WWTP are estimated as follows;

BOD = 55g/person/day x 425,830 person / 141,000 m*/day = 166 mg/I
SS = 55 g/person/day x 425,830 person / 141,000 m*/day = 166 mg/I

Design water quality of treatment plant is determined from design influent wastewater
quality and wringed water quality from sludge treatment plant. Wringed water quality
from sludge treatment plant of BOD and SS are assumed at 20% and 30% of influent
water quality respectively.

Design water quality of treatment plant are as follows:

BOD = 166 mg/l x 120 % = 199.2 mg/l say 200 mg/1
SS =166 mg/l x 130 % =215.8 mg/l say 210 mg/l

Hence design water quality of BOD and SS to treatment plant are defined at 200 mg/l and
210 mgl/l, respectively.
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Removal efficiency at each facility in WWTP is designed to achieve effluent quality as
follows:

(WWTP Design Removal Efficiency)

Item Design (mg/1) Removal Efficiency (%)
Influent Effluent PST AT + FST Total
BOD 200 50 30 64.3 75.0
SS 210 60 35 56.0 71.4

Effluent water quality of SS is required 100 mg/l to public water which is not used for
drinking water by Vietnamese effluent water quality standards of TCVN5945-1995 and
TCXD188-1996. While based on the result of wastewater treatment experimental works,
the modified aeration process can remove SS of at least 70. Then the design removal
efficiency of SS is estimated based on the design effluent water quality of SS at 60 mg/1.
The capacity of treatment facility is designed under this condition.

Required Number of Train of Wastewater Treatment in Phase |

Necessary train is determined by the criteria of HRT of two (2) hrs at aeration tank for

modified aeration process.

The capacity of aeration tank in 1 train, V, are:
V= Q3 * HRT, * number of train
= 512,000 m*/d * 6hr / 24 hr/d * 1/8 train
= 16,000 m’/train

HRT=V/Q
= 16,000 m’/train /141,000 m*/d * 24 hr/d = 2.74 hr

where Qs: design flow in Final Phase
HRT,: HRT for conventional activated sludge process (in 2020)
Q1: design flow in Phase I

HRT of aeration tank meets the design criteria of 2hr. Therefore, one (1) train for acration
tank is proposed to implement for Phase 1.

Surface Loading in Primary and Final Sedimentation Tanks

The surface loading of primary sedimentation tank (PST) in modified aeration process of
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Phase I is estimated at 108.5 m*/m?/day, if one (1) train of PST will be constructed in
Phase I. This is little higher than the design standard of 100 m*/m*/day, which is defined
from the result of wastewater treatment experiment works (WTEW), but it is still in the

permissible limit.

Surface loading of final sedimentation tank (FST) in modified aeration process is
estimated at 54.2 m*/m’/day, if one (1) train of FST will be constructed in Phase L. This
meets the design standard of surface loading in FST of 60 m*/m*/day.

Summary of Wastewater Treatment Facilities in Phase |

Necessary facilities in Phase I are summarized as follows:

Wastewater Treatment Process: modified aeration process

Lift Pumping Station:

Primary Sedimentation Tank:

Aeration Tank:
Final Sedimentation Tank:

Disinfection tank:

Gravity thickener:
Centrifugal thickener:
Centrifugal dewatering:
Composting plant:

Inlet pipe:
Effluent pipe:
Buildings:

Other facilities:

D 700mm x 66.7 m*/min. x 14 m h x 3 units (includes 1
stand-by)

1 train (5.0m" x 13.0m' x 3.0m" x 10 tanks (20
waterways)

1 train (10.5 m" x 28.0 m' x 5.5 m" x 10 tanks)

1 train (5.0 m” x 26.0 m' x 3.5 m" x 10 tanks (20
waterways))

5.0m" x 27.0 m' x 5.0 m" x 4 waterways

HRT (5.0x27.0x 5.0 x 4)/141,000 x 24 x 60 =27.5 min.
1 tank with 14 m diameter and 3.5 m effective height

2 units (includes 1 stand-by) with a capacity of 70 m3/hr.
2 units (includes 1 stand-by) with a capacity of 30 m3/hr.
Fermentation vessel: 90 m x 50 m

Curing yard: 60 m x 40 m x 2 yards

Storage vessel: 20 m x 25 m x 4 units (for compost)
Storage vessel: 15 m x 20 m x 2 units (for chaff)

2 lanes of box culverts, 1,300 mm (w) x 1,200 mm (h)
2,500 mm diameter

Main control building

Lift pumping station

Chlorination room

Blower building

Dewatering and centrifugal thickener building

High voltage power station

Piping and Power supply cable

Bridge
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8.4.2

Fig. 8.2 shows facilities to be constructed in Phase 1.

The detailed drawings are prepared and compiled in Tender Drawings.

Site Preparation Works

General

The Wastewater Treatment Plant is located in Binh Hung ward, Binh Chanh. The area

about 41 ha enclosed by canals has following special conditions:

a)

b)

No existing access roads to the site, so that until the temporary access road and the
Tac Ben Ro bridge will be constructed, the waterway transportation must be used to
transport material, equipment and labor to the site.

The existing ground level of the site is about +0.50 (mean sea water level of Mui
Nai), it is 1.12m lower than the High Water Level of Tac Ben Ro river nearby the
site. To avoid the inundation of the treatment plant, design gound elevation is
proposed at +2.20.

The soil condition of this site is not suitable for construction. The geological
structure of this area is similar with the other area nearby the site, while the
thickness of soft organic soil layer ranging from 28m to 33m is much deeper than
other area of less than 12m. This soft soil condition affects to the construction
works seriously, especially to the filling works and excavation. The soil properties
were analyzed and summarized in Table 8.1

This section treats the detailed design of site preparation consisting of Applicable codes

and standards, Access to the site, Slope stabilization, Soft soil excavation and filling, and

Protection of foundation of existing power supply tower.

Applicable Codes and Standards

For detailed design of site preparation, the following Standards shall be used:

a)
b)
c)

Japanese Standard
ASTM
Vietnamese Standard

Special on the geology investigation, due to the available equipment of site test and
laboratory test, the ASTM has been used.

8-6



The Detailed Design Study on HCMC Water Environment Improvement Project Final Report

JIG oy &

Main : Volume 2

8.4.3

8.4.4

(a)

(b)

Access to the Site

The construction of access to the site is the first priority work. As the access to the site,
temporary access road, the Bridge crossing Tac Ben Ro river, and the Jetty are proposed.

a) The temporary access road is proposed from Chanh Hung street, which will be
extended to the prison in Nha Be district to the proposed bridge crossing Tac Ben
Roriver. The width of the road is designed at 6.00m of crushed stone surface on the
laterite road base with a total length of 464m.

b) The Tac Ben Ro bridge will be used for daily operation after construction of the
plant, but this bridge is also used as an access to the site for the construction period.

c¢) The jetty is designed by reinforced concrete structure with RC foundation piles
400mmx400mm. This jetty will be used for loading / unloading of materials and
equipments transported by waterway for not only for phase I but also for phase II.
The size of the jetty is proposed at 23.4m x 9.9m.

Prevention of Landslide

Stability Calculation :

The Circular Arc Method meted by Fellenius was used for calculation of the total stress
condition. Based on this calculation, the existing canal slope (without filling) is stable
with the safety factor Fs = 1.09. The landslide will be occurred if any filling is conducted
within 70m from the canal bank (Fig. 8.8 and 8.9).

Slope Stabilization:

Due to the difficulty for prevention of slope sliding by normal method as sheet piling and
timber piling, three (3) alternative methods of (1) Bamboo reinforced Netting Method,
(2) Vacuum Preloading Method and (3) Soil Cement Mixing Method were studied:

Bamboo Reinforced Netting Method
The soft soil layer, which is required to improve shall be excavated to the certain depth

and then backfilled mixed with sand and compacted with bamboo net reinforced in every
250mm thickness layer. The depth of the improvement varies depending on the distance
from canal bank to the filling slope. The calculation result is as follow:

Distance (m) from the canal bank 10 {20 [30 |40 50 |60 |70

Thickness (m) of the improvement 41 137 (27 (22 |17 |13 ]0.0

Width of bamboo band (m) 117 | 112|102 | 85 80 |61 |0
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The disadvantage of this method requires the wide improvement area to protect the slope
sliding with the excavation slope of 1:9 to 4.1 m deep, it means that at least 36m free
space is required from the canal bank, so it is not practicable along the canal side. Fig.
8.10 shows the detail of Bamboo Netting Reinforcement Method.

The Vacuum Preloading Method
The Vacuum Preloading Method was studied to increase the strength of soft soil instead

of preloading by filling which is impracticable to the soil condition of the Wastewater
Treatment Plant area.

. The increment of soil strength by preloading method: Using the relation between
Cu/Pc and Ip analyzed by Skemton as shown in Fig. 8.11, the value of Cu/Pc should
be selected at 0.1 ~ 0.15. Theoretically, the atmospheric pressure by vacuum is
lkg/cm’® but actually, the effective pressure is about 60% to 70% of theoretical
pressure, the increment of Cu was calculated as follow:

The increment of Cu after preloading:
ACu=(0.1~0.15)0.6 x 1.0 =0.06 ~ 0.09 (kg/cm?)

. The slope stability calculation: Use the new value of Cu for calculation, the result is
as follow:

Cu = 0.064 + 0.002z (kg/cm®) (original)
Cu=(0.124 ~ 0.154)+0.002z (new)

With the new value of Cu = 0.154 + 0.002z (kg/cm®), the safety factor is
Calculated at 0.88 (Fig. 8.12), it means that the Vacuum Preloading
Method is not practicable to this area.

The Soil Cement Mixing Method
The Soil Cement Mixing Method is a new technology, which had been used to improve

the soft soil condition at many areas in the world. A part of soft soil (in this case, 30% is
adopted) is improved or replaced by cement mixing compound to the required depth. The
Fig. 8.13 shows the required improvement area. The safety factor of 1.21 is achieved with
the following improvement characteristics:

- Improvement ratio: 30%
- Improvement width: 20.0m
- Improvement depth: 33.0m

- Strength of improvement:  10kg/cm’

8-8
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(1

This calculation was conducted based on the condition that the filling was done near the
canal bank. This method requires the Reinforced concrete sheet pile along the canal bank
for the construction period as supplementary. This makes the total cost of this option to be
high. To reduce the cost, one alternative of this option to set back the filling site 23m from
the canal bank is considered. This alternative can prevent the slope sliding without
reinforced concrete sheet piles along the canal and reduce the required improvement area.
Two (2) soil improvement methods of (1) Soil Cement Mixing improvement for lower
layer of 25 m deep and (2) Sand Pile improvement for upper layer of 4.5m deep are
applied. Fig. 8.14 shows the proposed improvement detail with the lay out of columns.
The equipment for this proposed soil improvement work, Soil Cement Mixing machinery,
Bore Pile machinery will be required.

Soft Soil Excavation and Filling

Because of the soft soil condition, the filling work can not be done at once. The best level
for excavation work starting is 0.00, if the site is filled higher than this level, the landslide
will occur seriously. Finally, the first filling level is designed at 0.00, the piling and the
excavation will be carried out, the underground structures will be built and then the final
fill to level +2.20 will be done after that. Accordingly the soft soil excavation level is
designed at —0.50, if the soft soil is deeper, as checked by Cone Penetration test, the result
is less than 100Kpa, the deeper excavation is required.

Because the working level is lower than the high water level, the Care Water has to be
considered strictly, the temporary dike, trench, pumping system have to be constructed
accordingly.

Site Settlement During Operation and Treatment Procedure
Settlement Calculation

(a) Final Settlement: As described in 8.4.1, the Wastewater Treatment site area contains
a very soft soil layer with the thickness of 28 m to 33 m. This layer causes a big
settlement by soil filling load. Total final settlement under self-weight and soil
filling load is about 2,067 mm. Table 8.2 and 8.3 show the calculation of the
settlement under the self-weight and the final filling at EL +2.20.

(b) Over the study about the consolidation and the characteristics of the soil, we found
out that this type of soil has a very high plasticity. The velocity of the potential
water under pressure is very small about 1*10 cm/s. Therefore, the settlement will
occur very slowly during the operation. The calculation shows that the total
settlement is 109 mm, 208 mm, and 286 mm after 10 years, 30 years, and 50 years,
respectively. Table 8.4 to 8.6 show the calculation of the settlement by time.
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8.5

8.5.1

Countermeasure of Settlement

The settlement under WWTP facility is small because RC pile is driven for the
foundation. However, the other area is settled. The internal road and parking areas are
over laid on the existing with 100 mm of asphalt after 10 years and 100 mm of asphalt
after 30 years again. The rest of area is left without any countermeasure because of no
effect for the operation of the facilities.

Existing Power Tower Protection

There are two (2) high voltage power supply towers existed in the site. The influence of
the earth works to the foundation of existing towers was studied to find out the protection
method. The movement caused by the filling to the tower foundation was calculated as
shown below:

During construction period : Settlement S = 139x1.5 = 209mm (Fs = 1.5)
Rotation = 209x1/3/15600 = 1/224
After 30 years: Settlement : S = 208x1.5=312mm (Fs = 1.5)

Rotation = 312x1/3/15600 = 1/150

The calculation of the Settlement and the Settlement by Time are detailed in Table 8.2 to
8.6.

After the discussion with the Electric Consultant Company and the Hiep Phuoc
Management who is managing this power system, the displacement as calculated is
complied with management regulation and accepted by Hiep Phuoc company. Finally,
the protection of the tower is concentrated on the steel tower structure. The lower parts of
the tower shall be covered by reinforced concrete and waterproof membrane prior to
filling. The protection option is shown in Fig 8.15.

Civil works

General

This section treats the detailed design of civil works of WWTP.

Civil works consists of Structure works, Earth works and Temporary works.

The civil works cover the substructure design and the architectural works cover the
superstructure design.

All structures are designed by reinforced concrete except effluent pipe by pre-cast
concrete.

The following main structures and earth works were designed as civil :
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Lift Pumping Station
Wastewater Treatment Plant
Disinfection Tank

Water Supply Facility

Effluent Pipe

Pipe Gallery

Substructure of Main Building
Substructure of Blower Building
Substructure of Dewatering Building
Gravity Thickener

Compost Plant Facilities
Connection Pipe

Landscape Works

Sanitary Sewer

Conveyance Sewer

Temporary Works

Applicable Codes and standards

In Detail Design, 3 design standards were compared.

(a)
(b)
(©)

Japanese Standard
Vietnam Standard
BS Standard

Comparative table refer to Design Report.

In comparison of 3 Standards, allowable stress of Japanese Standard is the most strict for

structure design.

To consider the Wastewater Treatment Plant is important facility and it should be use for

more than 50 years, Japanese Standard is the most applicable standard for detailed design.

And Ministry of Construction (MOC) accepted to use the Japanese Standard for detailed

design of civil works by MOC’s circular on the application of standard, procedure and

regulations on construction technique. Hanoi, April 24 1995.

Following design standards were applied for detailed design of civil works:

(a)
(b)

(©)
(d)
(e)

Road Bridge Substructure Design Standard (Japan Road Association 1994)
Standard Specification for Design and Construction of Concrete Structure

(The Japan Society of Civil Engineers 1996)

Structure Design Index (Japan Sewage Works Agency 1998)

Temporary Structure Design Index (Japan Sewage Works Agency 1998)

Hand Book for Design of Road and Bridge (Vietnam)
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8.5.3 Design Conditions and Criteria

(a) Allowable stress

Concrete
Concrete 210(kg/cm®)
Bending compressive stress 70(kg/cm’)
Oca
Shearing stress 3.6(kg/cm’)
Tea
Reinforcement
Reinforcement deformed bar
Tensile and compressive stress 1,600(kg/cm’)
Taa

(b) Design Loads

- Design ground level +2.200 m

- Under ground water level  0.00 m

- Unit weight of soil y=1.8(t/m’), friction angle @= 30 °
- Under ground water Y = 0.8 (t/m’)

- Vehicle load H30 (30T)

- Under ground water load  P,, (unit weight is 1.0t/m’)
- Soil pressure P = (vertical soil load) x K,
K, = 0.5 (Earth pressure at rest)
- Horizontal load pressure P, = (Vertical load) x K,
- Axial load P,= 1.0 t/m’

Here showed main items of design conditions.
Other items refer to Design Report.

8.5.4  Structural Design

(a) Lift Pumping Station
Structure of Lift Pumping Station is shown below.

- Width  35.50 m
- Length 30.60 m
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(b)

(c)

(d)

- Depth  7.40 ~ 10.40 m (from + 2.20 m)

6 pumps of ¢ 700 x 3 units and ¢ 1000 X 3 units will be installed at the final phase.
In Phase I, half structure of Lift Pumping station was designed to meet the inflow
volume of 192,000 m*/day in Phase I.

For future expansion of structures, temporary wall were designed for smooth
expansion in future.

Wastewater Treatment Plant
Wastewater Treatment Plant consists of 6 main facilities as shown below.

- Inlet Water Way (1800mm x 1800mm X 2 way, L = 300 m)

- Distribution Tank

- Primary Sedimentation Tank (W5.00 x L 13.00 x Water depth 3.00 ~ 3.26, 20
ponds x 8 train = 160 ponds)

- Aeration Tank (W10.50 x L 29.50 x Water depth 5.00, 10 ponds x 8 train = 80
ponds)

- Final Sedimentation Tank (W5.00 x L 26.00 x Water depth 3.50 ~ 4.00, 20
ponds X 8 train = 160 ponds)

- Pipe Gallery (W 4.00, 8.00, 12.00)

For the final phase, Wastewater Treatment Plant is required to treat the wastewater
of 512,000 m*/day and it requires the space of 478 m x 187 m = 89,400m’.
Wastewater Treatment Plant is divided into eight (8) trains.

For Phase 1, one (1) will be constructed to treat 141,000 m*/day wastewater.

In this detailed design, one (1) train was designed.

Also temporary wall were designed for future expansion of structures.

Disinfection Tank

For the final phase, Disinfection Tank is required of W 5.00 m x H 5.50 m x L 204
m.

While for phase 1, half of disinfection tank structure will be constructed.

So in Detail Design, half of disinfection tank structure was designed.

Also temporary wall was designed for future expansion of structures.

Water Supply Facility
Water supply facility was designed as the architecture works.
Whole structures were designed in Phase I stage.

- Width 20.50 m
- Length 60.50 m
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(e)

Q)

(2

(h)

- Height(inside) 6.80 m

Effluent Pipe
Effluent pipe was planned to discharge a treated wastewater from disinfection tank
to TAC BEN RO river.

- Pipe Pre-cast Concrete Pipe
- Diameter 2500 mm
- Construction Length 99.0 m

Effluent pipe passing under the road, the pipe is reinforced by concrete to protect a
pipe from vehicle load.

Pipe gallery

Pipe gallery was planned to connect each treatment facilities under the ground.
The shape is box-culvert type and pipelines and electric cables are installed inside
of pipe gallery.

- Width 4.00 m, 8.00 m
- Height (inside) 3.50 m
- Total Construction length 267 m

Main Building
All substructures were designed in this stage.

- Pipe Gallery Part (W 8.80m x L 48.00m x H 5.30m)
- First Floor Part (W20.00m x L40.00m)
- Stairs Part (W3.50m x L9.35m)

Blower Building

Necessary part of 1st floor and under ground floor(3 spans among 10 spans) and
under ground pipe gallery were designed in this stage.

Also temporary wall were considered.

- Pipe Gallery Part (W 8.80m x L 72.80m x H 5.30m)
- Under Ground Floor Part (W16.00m x L.21.00m
- First Floor Part (W24.00m x L21.00m)

Dewatering Building
Necessary part of 1st floor and under ground floor (9 spans among 14 spans) and
under ground pipe gallery part were designed in Detail Design.
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Also temporary wall were considered.

- Pipe Gallery Part 1 (W 7.30m %X L 67.50m x H 5.20m)
- Pipe Gallery Part 2 (W 8.80m % L 26.00m x H 5.20m)
- First Floor Part (W26.00m x L72.00m)

- Stairs Part (W2.70m x L8.20m)

(j) Gravity Thickener
For requirement of Phase I, one (1) tank was designed.

- Diameter 14.00 m
- Water depth 3.50 m

(k) Compost plant facilities
All substructures were designed in this stage.

- Fermenting Vessel W 46.80m x L 89.80m x H 4.60m
- Deodrization Tank W 10.60m x L 42.60m x H 2.15m
- Drain Ditch 0.30m % 0.30m x 170.00m

- Drain Pit W 1.30m x L 2.30m x H 0.95m

W 1.50m x L 2.50m x H 3.40m

(I) Connection Pipe
Connection pipe was planned to send treated wastewater from Wastewater
Treatment Plant to Disinfection tank.

- Pipe Steel Pipe
- Diameter 2500 mm
- Construction Length 67.0 m

8.5.5 Foundation of Structures

According to result of soil investigation, the typical soil condition of Wastewater
Treatment Plant sight is shown below.
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+0.50 m Existing GL (average)

OH Layer rw = 1.42 t/m’ ( submerged 0.42 t/m’)
(Upper Layer) qu=1.76 t/m* (C =0.88 - use 0.9 t/m’)
(Organic Clay) N=0~2

—19.60 m (Average)

OH Layer rw = 1.47 t/m’ ( submerged 0.47 t/m’)
(Lower Layer) qu=2.34t/m* (C=1.17 - use 1.2 t/m’)
(Organic Clay) N=2~3

—27.70~-32.10m

CL Layer rw = 2.00 t/m’ ( submerged 1.00 t/m’)
(Sandy Clay) qu=11.8 t/m* (C =5.9 t/m’)
N=13~26
—30.00 ~—33.60 m
SP Layer Rw = 1.80 t/m’
SM Layer N=25~28
(Silty or Poorly (Maximum friction ratio
Graded Sand) = 0.2 x 25 =5 t/m’)

OH layer is very soft and high plasticity.

As the result of investigation of settlement of consolidation, settlement of consolidation
should occur when filling is done.

Settlement of consolidation will continue more than 50 years.

Filling is designed to make a + 2.20 m ground level, which is design ground level of
Wastewater Treatment Plant.

According to the result of the calculation, settlement of consolidation is 30 cm within 30
years after filling is finished.

Good soil conditions are from CL layer or lower layer.

Wastewater Treatment plant is designed to treat a wastewater by gravity flow.
Wastewater flow into next facility by necessary difference of water level.

If there occur an uneven settlement, the necessary difference of water level can not keep
between each facilities.

That is why pile foundation is necessary to protect the uneven settlement between each
facilities.

It is necessary to consider a negative friction for pile, because OH layer is very soft and
settlement of consolidation should occur.
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8.6

8.6.1

8.6.1.1

(M

2

Calculation condition

Pile: Precast Concrete Pile 400 x 400, 300 x 300

Average pile length: 35.00 m

Embed depth for SP(SM) Layer is 3.00 m

Consider a positive friction for pile about CL Layer and SP(SM) Layer

Consider a negative friction for pile about OH Layer

Temporary Works Design

From planning construction ground level of 0.00 m to -4.10 m level, open cut method
was proposed for excavation method.

And sheet pile method was designed for deep structures, such as Lift Pumping Station
and Inlet Water Way.

Sheet pile method was also designed to construct a discharge pipe to protect the river
water.

Architectural Design

Architectural Works

General

Introduction

This report presents the outline of the Detail Design of Architectural Works for package
E — Wastewater Treatment Plant. The Detail Design was prepared based on the Concept
design which had approved in last stage. The Detail Design aims to develop details
sufficient for the tendering of the project under the financial assistance from the Japanese
Government and Vietnamese Government. This report explains studies carried out since
the Concept Design, and should be read in conjunction with the relevant Tender
Drawings, Finish Schedules, Bills of Quantities and Engineer’s Cost Estimates, which
are prepared and submitted in separate volumes.

Scope of Architectural Works

a)  Lift Pumping Station

b)  Chlorination Storage Building

c) Construction of Blower Building
d) Main Office Building

e) Dewatering Building

f)  First Fermentation Tank

g) Second Fermentation Tank
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h)  Storage Vessel

i) Sub-Storage Vessel

j)  Compost Control Building
k)  Guard House

1)  Staircase A

m) Staircase B

n) Staircase C

Applicable Codes and Standard

National Building Codes of Vietnam, 1999 (TCVN) for construction codes and material
requirements.

Fire prevention & fire protection for buildings — Design requirements TCVN 2622 —
1995.

National Building Codes of Japan JIS & JASS.

Design Concept

Overall Concept:

The Design Concept applied for all building is:

. Fit for purpose and function

. Friendly to environment, society of Vietnam
. Harmonize with material market in Vietnam

. Accordant and united architecture external language in whole project

Lift Pumping Station

Building Site
The site of Lift Pumping Station is to the northeast of Main Office Building.

Functional requirements

Functional requirements of Lift Pumping Station are:

. Future expandability

. Fit for equipment layout and activities

The total area and its breakdown were estimated from the equipment layout.

Floor Plan

The plan of Lift Pumping Station is designed under the following considerations (Ref. To
Detail Design Drawing No. PE-WWTP-300-01).

Floor plan includes pump room and staircase. All room has natural ventilating by fixed
louvers. In order to install equipments, openings at specified location were opened to fit
for purpose.

Considering the future expandability, temporary wall was built in the northwest of
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building without any openings to make it easy for demolition in future.
As a result of the Detail Design, total floor area of building is as follows:

. Pump room 203 m’
o Staircase 23 m?
Total 226 m*

Elevations and Sections

The footprint of this building is 13.5m x 15.2m, and the height is about 10.3m (From the
ground to the top of roof ridge). The super structure is of one story with concrete frames.
The curved roof with zincalume roofsheet is used to suit weather condition, the corrosion
resistance, long life, and have the same architectural language in the whole project.
One-slope roof was designed as to ensure a clear space from the concrete roof for
equipment activities as to minimize the amount of flush water on concrete roof. The
minimum interior height of pump room is 6.8m and the height of steel shutters is 4m so as
to allow moving of equipment.

Finishing
The key words of the appropriate finishing materials for Generator building are:
. Durability
. Low cost
J Ease of maintenance
Proposed exterior and interior finishing schedules are shown in Finish Schedule for
Architectural Works, which are prepared and submitted, in separate volumes.

Chlorination Storage Building

Building site
Chlorination Storage Building faces to the northeast of Main Office Building.

Functional requirement
Functional requirement of Chlorination Storage Building are:
. Safe for chemical storing
. Facilities for working
The total area and its breakdown were estimated from the capacity and the number of
chemical tank.

Floor plan
The plan of Chlorination Storage Building is designed under the following considerations
(Ref. To Detail Design Drawing No. PE-WWTP-301-01)
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600H concrete retaining wall with trench and pit system enclosure the hypochlorite
storage to ensure technical condition in chemical storing. Windows were opened to
maximize natural lighting in worker room. The removable stainless steel handrail and 4m
height steel shutter allow importing chemical and equipment into storages.

As a result of the Detail Design, total floor area of building is as follows:

. Staircase 16.8 m*
. Chlorination storage 104 m*
. Hypochlorite storage 61.5m*x 2
. Worker room & corridor 120.7 m?
. Electric room 74.8 m*
. Pantry 5 m’
. Toilet 8 m’
Total 452 m’*

(4) Sections and Elevations
The footprint of this building is 14m x 32.3m, the height of lower block is about 6.4m and
the height of higher block is about 8m (From the ground to the top of roof ridge). The
super structure is of one story with concrete frames. The curved roof with zincalume
roofsheet is used to suit weather condition, the corrosion resistance, long life, and have
the same architectural language in the whole project.

(5) Finishing
The key words of the appropriate finishing materials for Generator building are:
- Durability
- Low cost
- Ease of maintenance
Proposed exterior and interior finishing schedules are shown in Finish Schedule for
Architectural Works, which are prepared and submitted, in separate volumes.

8.6.1.4 Blower Building

(1) Building Site
The site of Blower Building is in the same line and to the northeast of Main Office

Building.

(2)  Functional Requirement
Functional requirements of Blower Building are:
. Future expandability
. Fit for equipment layout and activities
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. Meet the technical requirements for air corridor
The total area and its breakdown were estimated from the above.

Floor Plan

The plan of Blower Building is designed under the following considerations (Ref. To
Detail Design Drawing No. PE-WWTP-302-01)

Fresh air was supply for basement through fixed air louvers and concrete corridors. In the
whole building, concrete spandek minimize the noise from blower. All ventilating system
have were enclosed by sound trap louver for noise minimizing.

Considering the future expandability, temporary wall was built in the northwest of
building without any openings to make it easy for demolition in future. In order to install
equipments, openings at specified location were opened to fit for purpose. And column
bay was stretched along the verticality to ensure crane activity.

As a result of the Detail Design, total floor area of building is as follows:

. Toilet 15 m?
. Staircase 33m’>x2
. Air corridor 267 m*

. Blower room (First stage)  980.5 m’
. Blower room (Future) 416.5 m*
Total 1745 m*

Sections and Elevations

The footprint of this building is 24.8m x 70.4m, and the height is about 14.8m (From the
ground to the top of roof ridge). The super structure is of one story with concrete frames.
The curved roof with zincalume roofsheet is used to suit weather condition, the corrosion
resistance, long life, and have the same architectural language in the whole project.

The requirement height for activities and maintenance of crane is 10.5m; the height of
steel shutter is 4m so as allow equipment installation and maintenance. In order to allow a
free access of equipment, gentle slope connect the different level from outside into
building.

Finishing
The key words of the appropriate finishing materials for Generator building are:
- Durability
- Low cost
- Ease of maintenance
Proposed exterior and interior finishing schedules are shown in Finish Schedule for
Architectural Works, which are prepared and submitted, in separate volumes.

8.6.1.5 Main Office Building
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Building Site

Main office building is located in the center of the plot, to be adjacent to Dewatering
Building in the Northwest, Lift pumping station in the Southeast, and Compost Control
Building in the North.

Functional Requirement

Functional requirements of Main Office Building are:

. Meeting requirements of a workplace of Administration Department, in which
people can work, study and have some important meetings.

. Meeting technical requirements for one Laboratory of water samples.

. Meeting technical requirements for one Control room in which people can obverse,
check all activities in other surrounding buildings.

Floor Plan
The plan of Blower Building is designed under the following considerations (Ref. To
Detail Design Drawing No. PE-WWTP-303-01 and PE-WWTP-303-02)

(a) First Floor plan:
- Large lobby with a solemn canopy.
- Laboratory, Electric room, Generator room, and Storage are located at ground
floor for convenient setting of technical equipments. Their area is as follow:

. Lobby: 105m*

. Storage: 40m’

. Laboratory : 142m’

. Electric room : 289.5m?

. Generator room: 213m’

. Male Restroom: 7m’

. Female Restroom: Tm’
Total: 896m’

(b) Second Floor plan: There are rooms in which people need calm atmosphere such as:
Office, Worker room, Library ,Meeting room , Control room and Restroom, Locker
room, some utility rooms. Their area is as follow:

. Control room : 142m?
. Library: 83m’
*  Night duty: 20m’
. Tea room : 19m?
. Male & female Restroom: 47m*
. Male & female locker: 41m*
«  Office: 142m’
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. Worker room : 120m?
. Meeting room: 90m*
Total: 896m>

Elevations and Sections

The footprint of this building is 21m x 40.5m, and the height is about 11.2m (From the
ground level to the top of roof ridge). The structure of Main Office Building is concrete
frames. The curved roof with zincalume roof sheet is used to suit weather condition, the
corrosion resistance, long life, and have the same architectural language in the whole
project.

The height of ground floor is 4.5m. There are two 3.5m-height steel shutters and a gentle
slope connect the different level from outside into building in order to allow a free access
of equipment.

Finishing
The key words of the appropriate finishing materials for Main Office Building are:
- Durability
- Low cost
- Ease of maintenance
Proposed exterior and interior finishing schedules are shown in Finish Schedule for
Architectural Works, which are prepared and submitted, in separate volumes.

Dewatering Building

Building Site
The site of Blower Building is in the same line and to the northwest of Main Office
Building.

Functional Requirement

Functional requirements of Dewatering Building are:

. Future expandability

. Meeting technical requirements for dewatering process in which waste water can
be analyzed into 2 kinds : recycle water, sludge.
Also, meeting requirements for truck going in and transferring sludge.

. Fit for equipment layout and activities
Floor Plan
The plan of Blower Building is designed under the following considerations (Ref. To

Detail Design Drawing No. PE-WWTP-304-01 and PE-WWTP-304-02)

(a) First Floor plan :
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- Hooper room is located at ground floor. It is easy for truck to go in and out
with a slight slope in front of steel shutter.

- Concrete mixed sludge tank, sludge tank, recycle flow tank, treated water tank
are set around pump room at ground floor ,with their area as follow:

. Hooper room: 327.5m’

. Two mixed sludge tank: 238 m’

. Sludge tank, recycle tank, treaded water tank: 285 m’

. Pump room: 1105 m*
Total: 1956 m’
Future expansion area: 1090 m*

(b) Second Floor plan: There are Centrifugal Thickener ,Chemical Fitting Room,
Electric room ,Control Room ,Worker Room, Storage and Restroom, with their area

as follow:

. Centrifugal Thickener: 881 m’

. Chemical Fitting Room: 538 m’

. Electric room: 324 m*

. Control room: 111 m’

. Worker room: 53 m’

. Storage: 18 m’

. Restroom: 16 m*
Total: 1956 m*
Future expansion area: 1090 m*

(4) Elevations and Sections

The footprint of this building is 27m x 73m. Elevation of this building is formed by two
different-height block. The height is about 24.6m for higher block and 17.3m for lower
block (From the ground level to the top of roof ridge). The main structure of Dewatering
Building is concrete frames. And Roof structure is curved steel truss. Roofsheet is
zincalume in order to suit weather condition, the corrosion resistance, long life, and have
the same architectural language in the whole project.

The requirement height for activities and maintenance of crane is 8,7m; the height of
steel shutter is 4m so as allow equipment installation and truck’s transference. In order to
allow a free access of equipment, gentle slope connect the different level from outside
into building.

(5) Finishing
The key words of the appropriate finishing materials for Generator building are:
- Durability
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- Low cost

- Ease of maintenance
Proposed exterior and interior finishing schedules are shown in Finish Schedule for
Architectural Works, which are prepared and submitted, in separate volumes.

First Fermentation Tank

Building Site
First Fermentation Tank located between Compost Control Building and Second
Fermentation Tank.

Functional Requirement
Functional requirement of First Fermentation Tank are:
. Stairway to floor below

. Good ventilating structure

Floor Plan

The plan of First Fermentation Tank is designed to meet with operations of floor layout

below and ventilation purpose (Ref. To Detail Design Drawing No. PE-WWTP-305-01)
Total area 4,121 m?

Elevations and Sections

The footprint of this building is 45.8m x 88.8m, and the height is 8.2m (column base to
roof top). Clear span of 19.9 meters / each span provides efficient operation. Two slope
metal roof designed to have well flood water draining. Ridge ventilation is provided to
give more nature ventilation. Translucent sheeting with ratio 7%, can provide substantial
savings in energy consumption due to artificial lighting not being required during
daylight hours.

Finishing
The key words of the appropriate finishing materials for the staircases of First
Fermentation Tank are:

- Durability

- Low cost

- Ease of maintenance
Proposed exterior and interior finishing schedules are shown in Finish Schedule for
Architectural Works, which are prepared and submitted, in separate volumes.

Second Fermentation Tank

Building Site
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Second Fermentation tank faced to the northeast side of First Fermentation Tank.

Functional Requirement
Functional requirement of Second Fermentation Tank are:
. Access for folk-lift using
. Enough sludge bunker
. Good ventilating structure
The total area was calculated to contain designed sludge amount.

Floor Plan

The plan of Second Fermentation Tank is designed under the following considerations
(Ref. To Detail Design Drawing No. PE-WWTP-305-21)

Considering of volume of contained sludge and operations of folk-lift, Sludge bunkers
were separated by concrete wall, which is 3.3m high from the ground level.

As a result of the Detail Design, total floor area of building is as follows:

. Sludge bunkers and internal access 5462 m’
Total 5462 m’

Elevations and Sections

The footprint of this building is 40.4m x 135.2m, and the height is 5.1m (column base to
roof top). Clear span of 20 meters / each span provides efficient operation and sludge
bunker layout. Two slope metal roof designed to have well flood water draining.
Translucent sheeting with ratio 7%, can provide substantial savings in energy
consumption due to artificial lighting not being required during daylight hours.

Finishing
The key words of the appropriate finishing materials for Second Fermentation Tank are:
- Durability
- Low cost
- Ease of maintenance
Proposed exterior and interior finishing schedules are shown in Finish Schedule for
Architectural Works, which are prepared and submitted, in separate volumes.

Storage Vessel

Building Site
Storage Vessel faced to the northwest side of Second Fermentation Tank.

Functional Requirement
Functional requirement of Storage Vessel are:

. Access for folk-lift using
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. Enough sludge bunker
The total area was estimated from sludge amount.

(3) Floor Plan

The plan of Storage Vessel is designed under the following considerations (Ref. To Detail
Design Drawing No. PE-WWTP-305-41).
Considering of volume of contained sludge and operations of folk-lift, Sludge bunkers
were separated by concrete wall, which is 3.3m high from the ground level.
As a result of the Detail Design, total floor area of building is as follows:

e Sludge bunkers 2053 m’

Total 2053 m’

(4) Elevations and Sections
The footprint of this building is 20.4m x 100.4m, and the height is about 6m (from the
ground to the top of roof ridge). Clear span of 12.5 meters / each span provides efficient
operation and sludge bunker layout. One slope metal roof designed to have well flood
water draining. Translucent sheeting with ratio 7%, can provide substantial savings in
energy consumption due to artificial lighting not being required during daylight hours.

(5) Finishing
The key words of the appropriate finishing materials for Storage Vessel are:
. Durability
. Low cost
. Ease of maintenance
Proposed exterior and interior finishing schedules are shown in Finish Schedule for
Architectural Works, which are prepared and submitted, in separate volumes.

8.6.1.10 Sub-Storage Vessel

(1) Building Site
Sub-Storage Vessel faced to the northwest side of First Fermentation Tank.

(2)  Functional Requirement
Functional requirement of Sub-Storage Vessel are:
. Access for folk-lift using
. Enough sludge bunker
The total area was estimated from sludge amount

(3) Floor Plan
The plan of Sub-Storage Vessel is designed under the following considerations (Ref. To
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Detail Design Drawing No. PE-WWTP-305-61).
Considering of volume of contained sludge and operations of folk-lift, Sludge bunkers
were separated by concrete wall, which is 3.3m high from the ground level.
As a result of the Detail Design, total floor area of building is as follows:
. Sludge bunkers 314 m’
Total 314 m’

Elevations and Sections

The footprint of this building is 20.4m x 15.4m, and the height is about 8.2m (from the
ground to the top of roof ridge). Clear span of 20 meters / each span provides efficient
operation and sludge bunker layout. Two slope metal roof designed to have well flood
water draining. Translucent sheeting with ratio 7%, can provide substantial savings in
energy consumption due to artificial lighting not being required during daylight hours.

Finishing
The key words of the appropriate finishing materials for Sub-Storage Vessel are:
- Durability
- Low cost
- Ease of maintenance
Proposed exterior and interior finishing schedules are shown in Finish Schedule for
Architectural Works, which are prepared and submitted, in separate volumes.

8.6.1.11 Compost Control Building

(1

2)

3)

Building Site
Compost Control Building faced and to the northwest of Main Office Building. This
building is also in the opposite of Second Fermentation Tank.

Functional Requirement
Functional requirement of Compost Control Building are:

. Future expandability

. Facilities and comfortable office

. Technical condition for equipment installation

. Connect different levels from Pipe Gallery to Compost Electric Room
The total area and its breakdown were estimated from the above.

Floor Plan

The plan of Compost Control Building is designed under the following considerations
(Ref. To Detail Design Drawing No. PE-WWTP-305-81).

Floor plan includes technical rooms, facilities and office. In order to install and
maintenance equipment, the height of steel door is 4m. Natural lighting was maximized
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by windows in the whole building for energy saving.
As a result of the Detail Design, total floor area of building is as follows:

. Staircase 19.5 m?

. Compost electric room 140 m*

. Office and Control room 124 m*

. Storage and Workshop room 86 m’

. Worker room 103 m*

. Kitchen 26 m*

+  Toilet 55m’

. Changing room 26 m*
Total 580 m’

(4) Elevations and Sections
The footprint of this building is 55.4m x 10.4m, and the height is about 7.3m (From the
ground to the top of roof ridge). The super structure is of one story with concrete frames.
The curved roof with zincalume roofsheet is used to suit weather condition, the corrosion
resistance, long life, and have the same architectural language in the whole project.

(5) Finishing
The key words of the appropriate finishing materials for Compost Control Building are:
- Durability
- Low cost
- Ease of maintenance
Proposed exterior and interior finishing schedules are shown in Finish Schedule for
Architectural Works, which are prepared and submitted, in separate volumes.

8.6.1.12 Guard House

(1) Building Site
Guard House located nearby the main entry of Plant.

(2)  Functional Requirement
Functional requirement of Guard House are:
. Facilities and comfortable office
. Safe and wide-view watching from the security room
The total area and its breakdown were estimated from the above.

(3) Floor Plan
The plan of Guard House is designed under the following considerations (Ref. To Detail
Design Drawing No. PE-WWTP-306-01).
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Floor plan includes security room and facilities, which have natural ventilating. Sliding
windows are provided in security room in order to check-in and check out. Natural
lighting was maximized by windows in the whole building for energy saving.

As a result of the Detail Design, total floor area of building is as follows:

. Night duty 12 m?

. Locker 7.5 m?

. Changing room 10 m*

. Toilet 9m’

. Security room 40 m*
Total 79 m’

(4) Elevations and Sections
The footprint of this building is 7.5m x 10.4m, and the height is about Sm (From the
ground to the top of roof ridge). The super structure is of one story with concrete frames.
The curved roof with zincalume roofsheet is used to suit weather condition, the corrosion
resistance, long life, and have the same architectural language in the whole project.

(5) Finishing
The key words of the appropriate finishing materials for Guard House are:
- Durability
- Low cost
- Ease of maintenance
Proposed exterior and interior finishing schedules are shown in Finish Schedule for
Architectural Works, which are prepared and submitted, in separate volumes.

8.6.1.13 Staircase A

(1) Building Site
Staircase A located behind and to the southeast of Main Office Building.

(2)  Functional Requirement
Functional requirement of staircase A is:
. Connect different levels from basement to Wastewater Treatment Plant
The total area and its breakdown were estimated from the above.

(3) Floor Plan
The plan of Staircase A is designed under the following considerations (Ref. To Detail
Design Drawing No. PE-WWTP-306-21).
Floor plan includes staircase and penetration. In order to install and maintenance
equipment, opening at specified location were opened to fit for purpose. It was enclosed
by aluminum baluster and handrail for protection.
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As a result of the Detail Design, total floor area of building is as follows:

. Staircase (First floor) 71 m*

. Staircase (Second floor) 55 m’

. Penetration 11.5 m?
Total 82.5 m’

Elevations and Sections

The footprint of this building is 5.2m x 16.5m, and the height is about 7m (From the
ground to the top of roof ridge). The super structure is of two stories with concrete
frames.

In order to allow a free access of equipment, gentle slope connects the different level
from outside into building. External wall is paint with waterproofing material to suit the
weather condition. Closed penetration supplies fresh air to the basement.

Finishing
The key words of the appropriate finishing materials for Staircase A are:
- Durability
- Low cost
- Ease of maintenance
Proposed exterior and interior finishing schedules are shown in Finish Schedule for
Architectural Works, which are prepared and submitted, in separate volumes.

8.6.1.14 Staircase B

(1

2

3)

Building Site
Staircase B located in the same line and to the northeast of Staircase A. It connects
different levels to Wastewater Treatment Plant.

Functional Requirement
Functional requirement of staircase B are:

. Fit for equipment installation and maintenance

. Separated electric room of Wastewater Treatment Plan

. Connect different levels from basement to Wastewater Treatment Plant
The total area and its breakdown were estimated from the above.

Floor Plan

The plan of Staircase B is designed under the following considerations (Ref. To Detail
Design Drawing No. PE-WWTP-306-41).

Floor plan includes staircase, penetration and electric room, which control Wastewater
Treatment Plan. In order to install and maintenance equipment, opening at specified

location were opened to fit for purpose. It was enclosed by aluminum baluster and
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handrail for protection.
As a result of the Detail Design, total floor area of building is as follows:

. Staircase (First floor) 71 m*

. Staircase (Second floor) 55 m’

. Penetration 11.5 m?

. Electric room 89.5 m’
Total 227 m*

Elevations and Sections

The footprint of this building is 5.2m x34.3m, the height of lower block is about 4m and
the height of higher block is 7m (From the ground to the top of roof ridge). The super
structure is of two stories with concrete frames.

In order to allow a free access of equipment, gentle slope connect the different level from
outside into building. External wall was paint with waterproofing material to suit the
weather condition. Closed penetration supplies fresh air to the basement.

Finishing
The key words of the appropriate finishing materials for Staircase B are:
- Durability
- Low cost
- Ease of maintenance
Proposed exterior and interior finishing schedules are shown in Finish Schedule for
Architectural Works, which are prepared and submitted, in separate volumes.

8.6.1.15 Staircase C

(1

2

3)

Building Site
Staircase C located in the same line and to the northeast of Chlorination Storage Building.
It connects the basement to Wastewater Treatment Plant.

Functional Requirement
Functional requirement of staircase A is:

. Connect different levels from basement to Wastewater Treatment Plant
The total area was estimated from the above.

Floor Plan

The plan of Staircase C is designed under the following considerations (Ref. To Detail
Design Drawing No. PE-WWTP-306-61).

Floor plan only contents staircase, which connect the basement to ground level.

As a result of the Detail Design, total floor area of building is as follows:

o Staircase 40 m’
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Total 40 m*
Finishing
The key words of the appropriate finishing materials for Staircase C are:
- Durability
- Low cost

- Ease of maintenance
Proposed exterior and interior finishing schedules are shown in Finish Schedule for
Architectural Works, which are prepared and submitted, in separate volumes.

Structural Works

General

Introduction

This report presents the outline of Detailed Design of Structural Works for the Waste
Water Treatment Plant Project (Package E). The Detail Design was prepared based on the
Basic Design, which was accepted in principle by the Pacific Consultants International.
The Basic Design sets out the following in principle:

a) Applicable design codes and standards
b) Appropriate structural systems

Scope of Structural Works

There have been not any changes in scope of Structural Works for the Wastewater
Treatment Plant project (Package E). The scope consists of the following buildings : (In
this report, only main buildings are described)

a) Lift Pumping Station

b) Chlorination Storage Building

c¢) Blower Building

d) Main Office Building

e) Dewatering & Centrifugal Thickener Building
f) First Fermentation Tank

g) Second Fermentation Tank

h) Storage Vessel

1) Sub Storage Vessel

j) Compost Control Building

k) Guard House

1) Stair A (Wastewater Treatment Plan)

8-33



The Detailed Design Study on HCMC Water Environment Improvement Project Final Report

_JJ'@E‘.& @ Main : Volume 2

3)

“4)

8.6.2.2

m) Stair B (Wastewater Treatment Plan)
n) Stair C (Water Supply Treatment Plan)

Applicable Codes and Standards

There has been no change in applicable codes, standards, and references for the design of
Structural Works.

a) British Standard

b) TOVN

c) JIS

d) JASS

¢) American Standard for materials ASTM
Structural Materials

(a) Concrete

Unless otherwise stated, concrete used for this project is as follows:

- Concrete grade 300, 10x20 gravel
- Lean concrete grade 100, 40x60 stone

(b) Reinforcement

Unless otherwise stated, reinforcement used for this project is as follows:

Steel diameter (mm) Design tensile strength (kg/cm?)
Equal or smaller than 8 2300
From 10 to 16 2800
Greater than 16 3600

(c) Structural steel

- Structural steel, plates to be CT3 type,
design tensile strength: R, = 2,100 kg/cm’

- Bolt type 5.6, design shear strength: R, = 1,900 kg/cm’,
design tensile strength: R, = 2,100 kg/cm’

- Weld design strength: R, = 1,500 kg/cm’

Lift Pumping Station
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General :

- Lift pumping Station has a ground floor and a galvanized sheet roof

- Next to the building is a big tank with a thick wall. The designer consider the
structure is fix supported by this tank

- Longitudinal column span is 4m, maximum span is 7.15m.

Design Conditions and Parameter
- Roof structure, as shown on drawing, is a steel truss roof
Chlorine Storage Building

General

- Chlorination Storage Building has a ground floor and a galvanized sheet roof

- The structure includes 2 parts. First part (from grid line 1~3) has a ground floor and
a galvanized sheet roof, maximum span is 5.1m. Ground floor has 6m high tanks
with - reinforcement concrete wall. The second part (from grid line 3~6) has a
ground floor with a maximum span of 8.2m.

- Maximum longitudinal column span is 8m.

Design Conditions and Parameter

- Water tank system is designed to resist water pressure applying to water tank wall
and slab.

- Roof structure, as shown on drawing, is a steel truss roof.

Blower Building

General

- The Blower Building has a structural frame consists of reinforcement column
system supports a horizontal I beam grid system.

- Roof system supported by 200mm thick wall placed on concrete roof slab. This roof
slab is casted on metal galvanized sheets, that are connected to I beam system.

- Maximum roof beam span is 16m, longitudinal frame span is 7m.

Design Conditions and Parameter
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- Blower building roof truss system is designed to carry load on roof due to material
load (dead load) and worker load in case of repairing.
- For further information, refer to calculation sheet.

Main Office Building

General :

- Main Office Building is a 2 story building, including 1 reinforcement concrete slab
and 1 roof covered by galvanized sheet. Besides, on the roof has a 8x10m water
tank.

- Maximum longitudinal column span is 10m, maximum span is 8m.

Design Conditions and Parameter

- Water tank system is designed to resist water pressure applying to water tank wall
and slab.

- Second floor is design to bear a load caused by workers. Refer to calculation sheets
for further information.

- Roof structure, as shown on drawing, is a steel truss roof.

Dewatering & Centrifugal Thickener Building

General

- Dewater Building is a 2 story building. Besides 2 reinforcement slabs, it has a steel
truss roof.

- Ground floor has a water tank system, including Water Tank and Mixed Sludge
Tank.

- There have been 2 areas in Dewater Building, the first area (from grid line 10~6)
has 2 cranes, with a roof of +23,2m high, height of roof for the other one is 16m.

- There have been 2 spans for first area with length of span is 13m for each.

Design Conditions and Parameter

- Water tank system is designed to resist water pressure as well as machine load
imposed on water tank top slab.

- Second floor is design to bear a load caused by machines, workers. Refer to
calculation sheets for further information.

- Load applied to frame due to operation of crane to be considered in design works.

- Roof structure, as shown on drawing, is a steel truss roof.
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Second Fermentation Tank

General

- The Second Fermentation Tank has a structural frame consists of reinforcement
column system supports a steel truss roof by Kirby Steel.

- Ground floor slab base on ground beams and pile foundation system.

- There has been 2 spans with length of span is 20m for steel column.

Design Conditions and Parameter

- The Second Fermentation Tank is designed with 300mm thickness RC wall system.

- Ground floor slab is design to bear a load caused by contain mud, workers. Refer to
calculation sheets for further information.

- Roof structure, as shown on drawing, is a steel truss roof. Refer to calculation sheets
for further information.

Foundation

The Second Fermentation Tank structure is on a pile foundation system. The concrete
piles were designed as end bearing piles that penetrate below the liquefiable soil layers by
35m. The concrete piles are the connected to a pile cap, which supports columns. The
concrete piles are 300mm x 300mm as located on the foundation plan. The piles are
grouped together by a concrete pile cap and the pile caps are connected together by
concrete ground beams. The pile caps are designed absorb the vertical forces to the pile
tip. The ground beams are designed to absorb the moment forces from the lateral design
that are translated from the vertical columns.

Storage Vessel
General
- The Storage vessel has a structural frame consists of reinforcement column system
supports a concrete roof beams system.
- Ground floor slab base on ground beams and pile foundation system.
- There has been 1 spans with length of span is 20m for concrete column.

Design Conditions and Parameter

- The Storage vessel is designed with 300mm thickness RC wall system.
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- Ground floor slab is design to bear a load caused by contain mud, workers. Refer to
calculation sheets for further information.

- Roof structure, as shown on drawing, is a concrete roof beams system. Refer to
calculation sheets for further information.

Foundation

The Second Fermentation Tank structure is on a pile foundation system. The concrete
piles were designed as end bearing piles that penetrate below the liquefiable soil layers by
35m. The concrete piles are the connected to a pile cap, which supports columns. The
concrete piles are 300mm x 300mm as located on the foundation plan. The piles are
grouped together by a concrete pile cap and the pile caps are connected together by
concrete ground beams. The pile caps are designed absorb the vertical forces to the pile
tip. The ground beams are designed to absorb the moment forces from the lateral design
that are translated from the vertical columns.

Compost Control Building

General

- The compost control building has a structural frame consists of reinforcement
column system supports a concrete roof beams system.

- Ground floor slab base on ground.

- There has been 1 spans with length of span is 10m for concrete column.

Design Conditions and Parameter

- The compost control building is designed with staircase to go down basement.

- Ground floor slab is design to bear a load caused by machine, workers. Refer to
calculation sheets for further information.

- Roof structure, as shown on drawing, is a concrete roof beams system. Refer to
calculation sheets for further information.

Foundation

The Second Fermentation Tank structure is on a pile foundation system. The concrete
piles were designed as end bearing piles that penetrate below the liquefiable soil layers by
35m. The concrete piles are the connected to a pile cap, which supports columns. The
concrete piles are 300mm x 300mm as located on the foundation plan. The piles are
grouped together by a concrete pile cap and the pile caps are connected together by
concrete ground beams. The pile caps are designed absorb the vertical forces to the pile
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tip. The ground beams are designed to absorb the moment forces from the lateral design

that are translated from the vertical columns.
Mechanical Works
General

Introduction

Machinery to be used in this WWTP must be durable and satisfy the required function to
operate treatment plant smoothly.

All machinery installed in WWTP will be operated combination with many other device
and pipes cooperatively.

In this section, optimum type of machine was selected for each facility and required
capacity of each machine was determined.

Scope of the Mechanical Works
Detailed design consisting of selection of optimum type of machine for each facility,
determination of required capacity and number of unit, cost estimation and preparation of

specifications were conducted for the machinery in the following facilities;

(a) Lift pumping station

(b) Primary sedimentation tank

(c) Aeration tank and blower

(d) Final sedimentation tank

(e) Water supply and sodium hypo chlorite feeding

(f)  Gravity thickener and centrifugal thickener Dewatering equipment
(g) Composting plant

Applicable Codes and Standards

In principle, detailed design of machinery and equipment of WWTP follows the
standards stipulated by Japan Sewage Works Agency (JSWA) with the following design
criteria and standards.

(a) Design standards on sewerage facility by Japan Sewage Works Association
(b) Mechanical Design Standard by JSWA

(c) Japanese industry standard (JIS)

(d) Japanese Sewage Works Association Standard (JSWAS)

(e) Standard of Japan Electrical Manufacturers Association (JEM)

Lift Pumping Station Equipment
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General.

This facility is required to lift up wastewater introduced by conveyance sewer to the
distribution tank.

Main equipment in this facility is lift pump.

Design Condition and Parameters.
Design wastewater volume: 192,000 m®/day as hourly maximum wastewater volume for
Phase I

Selection of Pump Type

Two (2) types of pump as (1) vertical shaft volute mixed flow pump and (2) submersible
pump were compared.

Due to the smaller required space for installation of pump and pump well, submersible
pump is more economical. And this type of pump is also adopted in the IWPS. The
submersible type pump is proposed in the lift pumping station.

Key specifications.
(a) Lift pump

Pump type: Submerged pump
Specifications:  @700x66.7m*/minx12m (h) x210kw x 3 units (including 1
stand-by)

Primary Sedimentation Tank Equipment

General.
Suspended solid removed in the primary sedimentation tank should be scraped and
absorbed from the bottom. Absorbed sludge should be transferred to the sludge treatment
facilities. The equipments in the primary sedimentation tank are required these functions.
Required equipment in the primary sedimentation tank are;

. Sludge collector and

. Raw sludge pump

Design Condition and Parameters.
Based on the following conditions, the optimum type of sludge collector and raw sludge
pump were selected.

(a) Sludge collector.
Primary sedimentation tank is a rectangle shape with a width of 5.0m, length of

13.0m, and depth of 3.0m.

(b) Raw sludge pump.
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Design discharged solid amount is at 10.364 t/day.

Design discharged sludge amount is at 518.2 m’/day.

Normal operation hours of pump is set about 12 hours.

Minimum diameter of pump should be larger than 80mm to avoid clogging..
Minimum diameter of sludge pipe should be larger than 150 mm with a velocity of
ranging 0.6 m/sec to 1.5 m/sec.

Selection of Optimum Equipment

Due to the rectangle shape of the tank, chain flight sludge collector and meider type
sludge collector were compared for the sludge collector. Comparative table is shown in
Table 8.7. The evidence from that comparative table, chain flight type sludge collector is
proposed.

One (1) unit of sludge collector is installed in each waterway and one (1) unit of motor
drive two (2) units of sludge collectors.

Three (3) types of pump of (1) progressing cavity pump, (2) non-clogging pump and (3)
centrifugal screw impeller pump are compared in Table 8.8. The evidence from the Table
8.8, non-clogging pump is proposed.

One (1) unit of pump is proposed to install every 5 units of tank to avoid the clogging due
to the long suction pipe. And one (1) unit of stand-by is proposed for every two (2) units
of pump.

Key specifications

(a) Sludge collector opportunity
Type: Chain flight type. 2 units 1 drive.
Specifications :  W5.0mxL13.0mxH3.0mx1.5kw

(b) Raw sludge pump
Type: Non-clogging type sludge pump.
Specifications:  @80x0.5m’/minx14mx5.5kw

Aeration Tank & Blower Equipment

General
Blower is required to supply sufficient air in the aeration tank to accelerate the adsorption
and oxidization of activated sludge. Required equipment are;

. Diffuser and

. Blower

Design Condition
Design conditions are shown below;
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(a) Diffuser
Modified aeration process in Phase I and Conventional activated sludge process for
the final phase are proposed. Diffuser should supply sufficient air in both treatment
processes.

(b) Blower
Required aeration is at 300 m*/day.
Required continuous operation for 24-hour.

(3) Selection of Optimum Equipment
Based on the comparative Table 8.9, spiral flow aeration type diffuser is proposed.
Gear speed increasing type single-stage turbo blower is proposed based on the
comparative study mentioned in Table 8.10.

(4) Key specifications.
(a) Diffuser
Type: Diffuser tube (spiral flow aeration type diffuser)
Specifications: 120 1/min, 160 units
(b) Blower
Pattern-type: Gear speed increasing type single-stage turbo blower
Specifications: @600x360m’/minx6.8mAqx480kw

8.7.5 Final Sedimentation Tank Equipment

(1)  General
Final sedimentation tank removes the sludge from aerated wastewater. And removed
sludge is returned to aeration tank as activated sludge and excess sludge is transferred to
the sludge treatment facility. The sludge collector and sludge absorbed pump.
Following equipment is required.
. Sludge collector
. Return sludge pump

. Excess sludge pump

(2)  Design Condition
Based on the following conditions, the optimum type of sludge collector, return sludge
pump and excess sludge pump are selected.

(a) Sludge collector
Rectangle type of the tank with width of 5.0m, length of 26.0m and depth of 3.5m
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(b) Return sludge pump
Return sludge amount is assumed at ranging from 5 to 10% of wastewater volume.
Pump should be operated continuously for 24-hour.
Minimum diameter of pump should be larger than 80mm to avoid clogging.
Minimum diameter of sludge pipe should be larger than 150 mm with a velocity of
ranging 0.6 m/sec. to 1.0 m/sec.

(c) Excess sludge pump
Design discharged solid amount is at 10.778 t/day.
Design discharged sludge amount is at 1,796.3 m’/day.
Normal operation hour of pump is set about 12 hours.
Minimum diameter of pump should be larger than 80mm to avoid clogging.
Minimum diameter of sludge pipe should be larger than 150 mm with a velocity of
ranging 0.6 m/sec. to 1.0 m/sec.

Selection of Optimum Type of Equipment

Same type of sludge collector employed for the primary sedimentation tank of chain
flight type is proposed as the same reason as mentioned in the previous section.
Required number of pump and capacity was designed based on the operation condition of
conventional activated sludge process of return sludge volume ranging from 50 to 100 %
of wastewater volume. And then, required number of pump unit for modified acration
process was determined.

Centrifugal screw impeller pump with a diameter of 250mm is proposed as sludge return
pump (refer to Table 8.8).

Non-clogging pump with a diameter of 100mm is proposed as excess sludge pump (refer
to Table 8.8).

One (1) unit of pump is proposed to install every 5 units of tank to avoid the clogging due
to the long suction pipe. And one (1) unit of stand-by is proposed for every two (2) units
of pump.

Key specifications
(a) Sludge collector opportunity
Pattern-type: chain flight type. 2 units 1 drive.
Specifications: W5.0mxL26.0mxH3.5mx2.2kw x 10 units
(b) Return sludge pump
Pattern-type: Centrifugal screw impeller pump.

Specifications: @250%5.6m*/minx6mx11.0kw x 4 units

(c) Excess sludge pump
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Type: Non-clogging type sludge pump.
Specifications: @100x1.2m*/minx13mx11.0kw x 3 units

Water Supply & Sodium Hypo chlorite Feeding Equipment

General

Water supply system consisting sand filter treats the effluent water from final
sedimentation tank to reuse in the treatment plant. This aims to reduce the consumption
of public water supply and to reduce the operation and maintenance cost.

The treated water is disinfected before discharging Tac Ben Ro river by chlorination.
Required main equipment are as follows;.

. Sand filter.

. Hypochlorite injection pump.
Design condition
Design conditions are shown below;
(a) Sand filter
Design water consumption in WWTP is at 2.4 m’/min.
(b) Hypochlorite injection pump
Required injection volume of hypochlorite is estimated at ranging from 1 to 3 ppm
of effluent water volume. It should be considered to select the material that
hypochlorite will corrode the metal.
Selection of Optimum Equipment
Movable bed filtration and pressure filtration are compared in Table 8.5 as the evidence
from Table 8.5, pressure filtration is proposed as water supply sand filter.
Due to high anti-corrosion to hypo-chlorite and high capability of detailed control of
injection volume, Diaphragm Pump is proposed as hypo-chlorite injection pump.
Key specifications

(a) Sand filter

Type: Pressure tank sand filter.
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Specifications: 2.4 m*/min
(b) Hypo-chlorite injection pump

Pattern-type: Diaphragm Pump
Specifications: @25%0.82 to 1.62L/minx0.4kw X 3 units

Gravity Type & Centrifugal Type Thickening Equipment
General

This facility reduces the volume of sludge by thickening. Sludge removed in primary
sedimentation tank is easier for thickening. While excess sludge from final sedimentation
tank is rather difficult for thickening. Then, gravity thickener is adopted for sludge of
primary sedimentation tank and mechanical thickening is proposed for excess sludge
thickening.

Required equipments are as follows;

. Sludge collector
. Sludge Thickening Machine

Design condition
Design conditions are shown below;

(a) Sludge collector

Raw sludge with a concentration rate of 2.0% should be thickened to 3%.
Circular type tank with a diameter of 14m and depth of 3.5m

(b) Thickening machine

Excess sludge with a concentration rate of 0.6% should be thickened to 4.0%.
Selection of Optimum Type
Due to the circular type gravity thickening tank, center drive chinning type are proposed
as sludge collector.
Centrifugal thickener and normal pressure thickener are compared in Table 8.12 as

mechanical thickener. From the smaller required space for installation of thickener,
centrifugal thickener is proposed.
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Key specifications
(a) Sludge collector

Type: Center drive chinning type sludge collector
Specifications:  @14.0 mx1.5 kw x 1 unit

(b) Mechanical thickener

Type: Centrifugal-type thickener
Specifications: 70 m3/hx112.75 kw x 2 units

Dewatering Equipment

General

This facility aims to reduce the sludge volume by reducing the water content of sludge
and make it easy to handle the sludge.

Required equipment is the sludge dehydrator.

Design condition

(a) Sludge dehydrator

Thickened sludge concentrate rate of 3.350% should be dehydrated up to 22.0%.
Operation hour is 24 hr/day.

Selection of Optimum Type

Belt press dehydrator and centrifugal type dehydrator ware compared shown in Table
8.13. Both types dehydrate the sludge with chemical dosing. Due to the limitation of belt
cloth width of maximum 3m, it is difficult to manufacture the big capacity of belt press
dehydrator. While, centrifugal dehydrator can be manufactured large capacity to meet the
requirement. Moreover, belt press type requires large volume of washing water. And
evidence from Table 8.13, centrifugal type dehydrator is proposed.

Key specifications

(a) Sludge dehydrator

Type: Centrifugal-type dehydrator
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Specifications: 30 m3/hx147.4 kw x 2 units

Composting Equipment

General

Based on the regulation stipulated by Environmental Protection Agency (EPA) of
America, dehydrated sludge treated by composting, heat drying, heat treatment and
thermophilic aerobic digestion, can be dumped without any further treatment. The
composting facility is proposed to stabilize the dehydrated sludge. It is recommended to
keep the moisture content rate of compost ranging from 30 to 40% for process to reduce
the moisture content by mechanically and from 40 to 50% for the process to ferment with
addition chaff or other organic materials.

Main required equipment for composting plant is sludge mixing machine.

Design condition
Composting plant consists of preconditioning, primary fermentation tank and secondary
fermentation. In the preconditioning process, moisture content of dehydrated sludge of
80% should be maintained at about 65% with adding the chaff.
Preconditioned sludge should be kept in primary fermentation tank for about 14 days
with aeration and mixing continuously. In secondary fermentation tank, sludge should be
kept about 20 days in well ventilated space with turning over by shovel loader
moderately.
Key specifications
Sludge mixing machine

type: fermentation mixer

spec: 2.2 * 90kw

unit: 2 units

Mechanical list of WWTP for facilities mentioned in this section is shown in Table 8.15.
And pipe materials used at each facility are shown in Table 8.16.

Electrical Design

General

This Chapter describes the detailed design base of the electrical facilities for the
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Wastewater Treatment Plant.

Equipment Selection
All electrical equipment shall be selected in accordance with the general principles;

(a) Equipment shall be sufficient rated values.
(b) Future expansion shall be considered.
(c) Operation must be easy with an extended maintenance period.

Scope of Works
The work covers the construction of the complete electrical systems for above mentioned
plant and supply of spare parts for electrical equipment comprising the following items;

(a) 22kV power receiving system (not included to transmission line)
(b) Power distribution system

(c) Emergency Generating system

(d) Instrumentation and control system

(e) Equipment for Intermediate Wastewater Pumping Station

() Materials

Applicable Codes and Standards

The equipment, materials, design and test and installation of the electrical facilities shall
conform to the local law and regulation and the applicable portions of the latest edition of
the standard and codes.

(a) International Electrotechnical Commission (IEC)

(b) Japanese Industrial Standards (JIS)

(c) Standards of Japanese Electrotechnical Committee (JEC)

(d) Standards of the Japanese Electrical Manufactures Associations (JEM)
(e) Vietnam Standards (TCVN)

Design Condition and Criteria

Site Conditions
(a) Altitude: less than 1,000m above sea level.
(b) Ambient temperature:
- Maximum: 45 °C
- Minimum: 5°C
- Design temperature: 40 °C
(c) Relative humidity: Maximum: 95%
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(d) Climatic atmosphere: Tropical
(e) Wind pressure: 45m/s
(f) Salt contamination:

Unless otherwise specified, under the contract, design for salt contamination of the

insulators and bushings shall be applied the following conditions:0.03 mg/cm’.

Design Criteria

The design of the electrical system shall be carried out with the following clarifications.

(a) Electrical system

a) Power receiving system
Power supply from the electric power company will be one-circuit of
15(22)kV overhead lines and connected to the 15(22)kV/380V receiving
transformer in the substation within Wastewater Treatment Plant.
The technical parameters of electrical power from the electric power company
will be as follows;
- Voltage system: AC15(22)kV, 50Hz, 3 phase 3wire,Solidly grounded
- Voltage variation: +5%
- Frequency variation: +2%
b) Power distribution system
Power distribution trough out the Wastewater Treatment Plant Station shall be
50Hz, at the following voltage levels with an earthing system. :
Power Distribution System
Power Distribution System
Rated
Service ate Phase/Wire Earthing Remarks
voltage
P ith earthi i
ower 15(22) kV 3/3 Solid With carthing wite
receiving (Transmission line)
High volt
161 VoTtage 33kV 33 Solid
distribution

Low voltage distribution

Power 380V 3/4 Solid
Lighting &
SIS 380/220 V 3/4 Solid
Miscellaneous
c¢) Equipment and load voltage rating shall be as follows:

Equipment and Load Voltage
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Service Rated voltage Phase/Wire Remarks
Motor 150kW and 3,300V 373 except lift pump
above
Motor 0.2kW to 380V 3/3
149kW
Lighting fixtures & 220V 12+E E: Earthing
Convenient sockets

(b)

(©)

(d)

Allowable Voltage Drop
The maximum allowable voltage drops in cables, as a percentage of system
nominal line to line voltage, a full load shall be as follows:

a)  Main power distribution:
- 380 volts motor: 5%

b) Total voltage drop at the terminal of low voltage motor shall not exceed 20%
during staring period.

¢) Voltage drop between lighting panel-board and the furthest fixture shall not
exceed 3%. Voltage drop between main distribution board in substation and
local lighting panel-board shall not exceed 2%.

Transformer Sizing

The transformer shall be sized for the maximum demand of load connected to the
associated switchgear plus 10 to 15% spare capacity for design allowance and/or
future expansion.

The maximum demand of load shall be calculated by summing up the following
loads.

a)  The normally running loads.
b)  30% of the intermittent loads (i.e. pumps, etc.).

Cable sizing

The cable shall be sized based on the thermal limits in normal service conditions,
and the maximum allowable voltage drops in the circuit.

The current carrying capacity (thermal limit) of cables in normal service condition
shall take account of the de-rating due to the laying conditions or grouping.

The cables for main power distribution system shall be sized also to withstand
without damage the maximum short circuit thermal stress for the full clearance time
of the protective devices (i.e. fuses, or circuit breakers with protection relays).
The current rating of the circuit for cable sizing shall be as follows:
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a) The transformer primary and secondary cables shall be coved on the rated

current of the transformer.

b) For switchgear/panel feeder circuit without a transformer, cables shall have a

current carrying capacity equal to the maximum demand of loads connected to

the switchgear/panel with 10% surplus.

¢) The motor feeder cables shall be sized based on the 110% of motor name-

plated rated current.

d)  Other cables not mentioned above shall be covered to the maximum current

demand.

Lighting Arrangement

The lighting fixture shall be designed and arranged for required areas so as to meet

the following illumination level:

IHlumination Level

Installation *Illumination
Location Level (Lux) Elevation Remarks

Office 300 Floor Architecture Works
Meeting Room 250 Floor Architecture Works
Worker Room 100 Floor Architecture Works
Security Room 150 Floor Architecture Works
Laboratory 300 Floor Architecture Works
Library 300 Floor Architecture Works
Tea Room 100 Floor Architecture Works
Night Duty 50 Floor Architecture Works
Lobby 50 Floor Architecture Works
Toilet 50 Floor Architecture Works
Storage Room 50 Floor Architecture Works
Stairway 50 Floor Architecture Works
Corridor 50 Floor Architecture Works
Control Room 250 Floor Architecture Works
Electric Room 100 Floor Architecture Works
Substation (Outdoor) 20 Floor Electrical Works

Generator Room 250 Floor Architecture Works
Pump Room 50 Floor Architecture Works
Blower Room 50 Floor Architecture Works
Pipe Gallery 50 Floor Electrical Works
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‘ Outdoor Area 10 Floor Electrical Works

* Averaged Illumination levels

System Description

General

Electrical system for Wastewater Treatment Plant consists three systems such as power
supply system, control system and instrumentation system.

Each system to be related with closely for operation of plant equipment.

Power supply system

Power receiving system for main substation for Wastewater Treatment Plant is 3
[three]-phase, SOHz. 2 [two]-circuit of 15(22)kV line.

Power will be supplied from two souses of distribution substation owned by HCMC
Power Company.

Power sources are Saigon South 4 Substation and Chanh Hung Substation through
Intermediate Wastewater Pumping Station.

The main substation will transfer voltage from 15(22)kV to 3.3kV with one 5,000kVA
transformer and supplies power to main electric room located in main office by power
cables.

Each electric room transfer voltage from 3.3kV to 380/220V by transformer and supply
power to each equipment in the plant area through motor control centers or AC
distribution panels.

Control and instrumentation system
The control and instrumentation equipment installed in control room shall have
following functions;

(a) Main control room

Main control room equipment shall be indicated pump operating condition, fault
indication and instrument indication for substation, emergency generator, lift pump
equipment, Wastewater Treatment Plant equipment and blower equipment.

Data logging system shall be collected data for all facilities such as substation,
emergency generator, lift pump equipment, Wastewater Treatment equipment,
blower equipment, chlorination equipment, dewatering equipment and compost
equipment through interface panel.

(b) Chlorination electric room
Chlorination electric room equipment shall be indicated pump operating condition,
fault indication and instrument indication for Chlorination equipment.

8-52



The Detailed Design Study on HCMC Water Environment Improvement Project Final Report

) LGESN

s, @

PCHCM

Main : Volume 2

8.8.5

(1

(c)

(d)

(e)
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Dewatering electric room
Dewatering electric room equipment shall be indicated pump operating condition,
fault indication and instrument indication for Dewatering equipment.

Compost electric room
Compost electric room equipment shall be indicated pump operating condition,

fault indication and instrument indication for Compost equipment.

Equipment operation

The operation of the equipment such as pumps and gates shall be controlled by the
local control panel near the equipment.

Manual operation: Local control

Automatic operation: ~ Automatic sequential operation by the water level

Other
Outdoor lighting switch board shall be installed in control room.

Key Specification of Electrical Equipment and Instrumentation

Key specification of the major items are described as follows;

Power receiving system

(a)

15(22)kV transmission line

a) Power supply from the electric power company will be two[2] nos. of
15(22)kV underground cable lines and connected to the 22kV C-GIS in the
22kV substation within the Wastewater Treatment Plant [WWTP].

b)  The technical data of electric power from the electric power company will be
as follows;

- Power capacity of receiving system:
Phase-1 1 x 5000kVA — 15(22)/3.3kV transformer
Phase-2 2 x 5000kVA — 15(22)/3.3kV transformer

- Power supply substation:

Source-1

From 110kV Chanh Hung Substation, connecting to Intermediate Wastewater
Pumping Station supplying power to WWTP.

Source-2

From 110kV Saigon South 4 Substation, connecting from temporary connection
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(b)

(c)

point on near Saigon South 4 Substation on the 15(22)kV of Phu Dinh Substation
(When Saigon South 4 Substation is constructed the power company will change
this connection to busbar of Saigon South 4 substation) to Waste Water Treatment
Plant and connecting to Intermediate Pumping Station.

- Voltage system
AC15(22)kV-50Hz-3phase/3wires-Neutral solidly earthed.

- Transmission line cable

This underground cable line will be laid by the electric power company.
Connecting to dead-end pole of medium voltage overhead line 3ACV240+AC150
from IWPS and Saigon South 4 Substation. Span from dead-end pole to
transformer is 2(3x240) XLPE underground cable, it is constructed cross of

unoccupied area.

22kV Main Substation (C-GIS)

Power supply from the electrical company shall be connected to the 22kV C-GIS
(Cubicle type SF6 Gas insulated Switchgear) in the main substation.

The 24kV Metal-enclosed SF6 Gas Insulated Switchgear installed in the main
substation shall be of outdoor use cable connected cubicle type, corrosion resistant
vermin-proof and be mounted on steel base channels.

Rated voltage : 24kV
Rated current : 1200A, 600A
Rated short-circuit breaking current  : 31.5ka, 25kA

Power transformer
The main transformer installed in the electric room shall be of S0Hz, outdoor use,
three-phase, oil-immersed, self-cooled with diaphragm conservator and on-load tap

changer.
Rated primary voltage 1 15(22)kV
Rated secondary voltage :3.3kV
Rated capacity : 5000kVA
Primary auxiliary tap : 15kV(22kV)
OLTC Tap voltage : 15kV + 5%, (22kV + 5%)
Impedance voltage (Design value)  : 15% at 15kV, 8.5% at 22kv
No load loss (Design value) : Less than 2.5kW at 15kV

Less than 8.0kW at 22kV

(2) Power distribution system
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(a) Distribution system equipment

a)

b)

d)

3.6kV Metal-enclosed switchgear

The 3.6kV metal-enclosed switchgear installed in the each electric room shall
be of indoor use cubicle type, and air insulated, corrosion resistant,
vermin-proof and be mounted on steel base channels.

Rated voltage : 3.6kV

Rated current : 1200A, 600A

Rated short-circuit breaking current : 25kA

Bus bar rating : 3 phase 3 wire, 1200A

3.6kV Static Capacitor and Series Reactor Cubicle

The static capacitor and series reactor cubicle(s) installed in the main electric
room shall be of indoor use, metal enclosed and self-standing type,and shall
include necessary automatic power factor control equipment with protection

devices.

Type : Indoor, hermetically sealed (Capacitor only)
Capacity : Improved power factor 0.9

Rated voltage : 3.6kV

Low Voltage Metal-enclosed Switchgear

The low voltage metal-enclosed switchgears installed in the each electric
room shall be indoor use, metal enclosed and self-standing type, and shall
include necessary protection devices, circuit breakers and accessories.

Rated voltage : 600V

Rated current : 1200A, 2500A, 4000A

Rated short-circuit breaking current : S0kA, 65kA

Bus bar rating : 3 phase 4 wire, 1200A, 2500A,
4000A

Lift Pump Starter Panel

The lift pump starter panels installed in the electric room shall be of indoor use,
metal enclosed and self-standing type, local remote operation and shall
include necessary motor starting equipment with protection device and

accessories.
Type : Circuit transition auto-transformer starting type
Motor capacity : 220kW
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Motor voltage : 380V

Rated voltage : 600V

Circuit breaker type : Air circuit breaker, 3 phase, with alarm contact,
600V - 1000A - 25kA

Motor Control Center (CC)

The motor control center installed in the electric room shall be of indoor use
metal enclosed and self-standing type, and shall include necessary motor
starting equipment with protection device, accessories and motor control relay
panel(s).

Each molded case circuit breaker unit shall be housed inside a separate
compartment and shall be closed on front side.

The hinged lockable door shall be provided at the front.

The hinged door shall be interlocked with the breaker positions, such that the
door cannot be opened unless the breaker is in “isolated position”.

Type : AC380V-3 phase/4 wire-600A-35kA
Type of start circuit : Motor capacity less than 30kW-Direct start
: Motor capacity over 30kW-Star-Delta start

DC Power Supply System

The DC power supply system shall supply essential DC power to critical loads
such as electrical switchgear control circuits, emergency shutdown system,
etc.

The DC power supply system installed in the electric room and generator
room shall be indoor use, metal enclosed and self-standing type, and shall
include necessary protection device and accessories.

The DC power supply system shall be rated 110V DC (nominal voltage),
un-earthed (floating earth), with a back-up battery bank for a 30 minute
period.

AC Uninterruptible Power Supply System (UPS)

The Uninterruptible power supply system (UPS) installed in the each electric
room shall be indoor use, metal enclosed and self-standing type, and shall
include necessary protection device and accessories, and power supply for

essential instrument and data logging system circuits.

The UPS shall be of a inverter(s) system with backup battery and a bypass
circuit, and include complete with automatic voltage regulator, molded case
circuit breaker, voltmeters, ammeters, relays, warning lamps and other
necessary components for the correct operation.
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The battery capacity shall be so designed to supply power to the inverter for

30 min. when the power supply to the UPS is lost.

Local Motor Control Panel and Switch Box
The local motor control panel and switch box shall be metal enclosed,

corrosion resistant, vermin-proof and shall include necessary motor control

equipment, meter and accessories.

All motor control devices such as control switches, meters and indication

lamps shall be mounted on panel.

Outdoor type local motor control panel shall be weatherproof and shall have

self-ventilating device.

(3) Emergency Generator Equipment

The emergency generator installed in generator room shall be normally on stand-by,

manually started and connected to the 3.6kV switchgear when the normal power supply

1s lost.

The emergency generator shall be rated suitable for continuous operation for at least 3

hours and shall supply power to the one (1) 220kW sewage pump and emergency gate

loads through a low voltage distribution panel.

One (1) set of emergency generator shall be indoor use, medium speed heavy duty water

cooled, soundproof enclosed type, three phases AC synchronous generator with the

following specification.

(a) Diesel engine :

Type

Output
Engine starter
Rated speed
Fuel

Governor

(b) Generator :

Type

Rated capacity
Rated voltage
Rated frequency
Rated speed
Number of pole
Phase/wire
Power factor

Excitation

: 4 cycle, water cooled
: More than 670kW

: Electric motor starter
: 1500 rpm

: Diesel fuel oil

: Electro static type

: Horizontal shaft, self-ventilated type
: 750kVA

:3,300v

: 50Hz

: 1500 rpm

: 4 poles

: 3 phase/4 wires

: 80% (lagging)

: Brushless
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Generator auxiliary equipment

The following equipment shall be installed with generator;
Generator control panel
Fuel tank : Capacity for 3 hours operation
DC power supply system

Communication System

The communication system installed in the plant area shall be of indoor use, rack

mounted exchanger with paging speakers, and master and local station intercom system.

The communication system shall be provided following function;

Individual zone broadcast and paging

Paging announcement with microphone
Paging announcer for intercom station
Master-Local and Local-Local communication
Public telephone interface

Instrumentation and Control System

(a)

(b)

(c)

(d)

Level Meter
The level meter installed in the pump station area shall be as following type;

Submerged Diaphragm Type Level Meter

The submerged diaphragm type level meter shall be measured the water level by
detecting water pressure with detection element installed in the water.

Diaphragm Type Level Meter

The diaphragm type level meter shall be measured the water level by the difference
between water pressure capacity and air.

Flow Meter

The flow meter installed in the plant area shall be as following type;
Orifice Type Flow Meter
Electro Magnetic Flow Meter
Ultrasonic Flow Meter

Density Meter
The density meter installed in the plant area shall be as following type;
Ultrasonic Density Meter

Level Control Switch
The level control switch installed in the plant area shall be as following type;
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Electrode Type Level Control Switch
Float Type Level Control Switch

Instrumentation Panel
The Instrumentation panel installed in the main control room, chlorination electric
room and dewatering electric room shall be of indoor use, metal enclosed and

self-standing type.

Supervisory Panel

The supervisory panel installed in the main control room, chlorination electric room,
dewatering electric room and compost electric room shall be of indoor use, metal
enclosed and self-standing mini graphic type.

Data Logging System
The Data logging system installed in the main control room shall be of indoor use,
microcesor controlled optical fibber cable data link system.

Earthing System

(a)

General
The exposed metal frames of all electrical apparatus and machinery not forming
parts of the electric circuits, neutral of transformers, etc., shall be grounded.

a)  Earthing conductor, plate and rods
The following materials shall be used for earthing systems;

- Earthing conductor

Annealed copper stranded conductor.

The Contractor shall be calculated and selected the adequate size of
conductors for main mesh, arrester, transformer neutral connection and each

equipment earthing conductors.

- Earthing plate
90 cm square, 1.5 mm thickness copper plate or equivalent

- Earthing rods
16 mm diameter, 3 m length copper clad steel rod with coupling

- Connectors
Compression type connectors which shall be able to connect the annealed
copper stranded conductors each other, earthing plate and rod.
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b) Earthing works

- Earthing rods, plate and conductors shall be buried deeper than 0.6 m or
more from the ground surface.

- The connection between earthing conductor and ground rod, plate and
equipment connection conductor shall be electrically and mechanically
rigid.

- Earthing systems of the instruments equipment shall be done by
separately from common ground.

- The earthing for transformer neutrals and lightning arresters, earthing
rod shall be installed in additionally for interconnections with earthing
mesh.

- Boundary fences shall be earthed by means of earthing rods, separately

from the main earthing mesh.

Materials
This section covers cables, conduits, pull boxes, cable ducts and trays which will be used
for the main circuit and secondary circuit of power, control, instrumentation and other

requirement.

(a) Power Cables, Control Cables and Instrument Cables
Conductor size for cables shall be adequate for the load requirements, voltage drop,
short circuit current, and diversity factor for individual circuit application.

a) Power cables

- 600V power cables for motor circuit, heater circuit and other power
circuits shall be of jacket type, 600 V cross-linked polyethylene
insulated PVC sheathed type (CV).

- 600 V cross-linked polyethylene insulated PVC sheathed, welded and
corrugated steel armoured PVC sheathed power cable (CVMAZV) shall
be used for burred portion in the ground of outdoor lighting power
cables.

- Section area of cores for 600 V power cables shall not be less than
3.5sq.mm.

b) Control and instrumentation cables
- Except for small wiring of equipment, control cables shall be of jacket
type, 600 V polyvinyl chloride insulated and sheathed control cable with
copper tape shielding (CVV-S).
- Section area of cores for control and instrumentation cables shall not be

less than 2.5sq.mm. In case of important circuits, such as section areas of
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(e)

CT and VT circuits shall be 3.5sq.mm or more. In consideration of
cables, the Contractor shall, if possible, design in such a manner that the
size of cores or cables shall be unified.

Steel conduits and flexible conduits

a) Steel conduits shall be steel, hot-dipped galvanized and equipped with
couplings and thread protector caps. All surfaces and threads shall be coated
with zinc. The sectional areas of a steel conduit shall be, at least, 2.5 times the
total cross sectional area of cables to be pulled in.

- Rigid steel conduits shall be installed for all exposed cable route.
- PVC coated conduits shall be installed for corrosive area cable route.
- Couplings and elbows shall be of the same materials as conduit pipes.

b) Flexible metal conduits shall be used for flexible cable connection route.
Flexible metal conduits shall have a interlocked flexible galvanized steel core
with a permanently bonded outer polyvinyl chloride jacket.

Boxes and Fittings

The pull boxes, outlet boxes, fittings and covers shall be of mild steel and/or cast

iron alloy with adequate strength and have sufficient size to provide free space for

all conductors enclosed.

- Pull boxes shall be sufficient size to accommodate the connected conduits and
enclosed conductors.

- Boxes and fittings shall be plated by melting zinc or coated with rust
preventive paint and tow or more finish coatings.

- Outlet boxes shall be of galvanized steel, square and of sufficient size to
accommodate all the required conductors enclosed in the box.

Supporting Steel Materials
The supporting steel materials shall be of hot-dipped galvanized steel with adequate
strength for support conduits, cable tray and/or wiring duct.

Outdoor Lighting

The pumping station shall be equipped with outdoor lightings apparatuses at
appropriate areas. The Contractor shall provide all necessary materials and furnish
complete lighting systems.

In the selection of lamps and fittings consideration should be given to ensure the
maximum lamp life, the minimum likelihood of internal moisture accumulation,
and also effects of vibration, operating temperature, and breathing.

Types of outdoor lighting fixture shall be of straight pole with pole head type
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lighting fixture and equipped with screwed base lamp holders, and shall be of high
power factor suitable for stable operation in tropical climate and weatherproof type.
The lamp shall be of high pressure sodium type and approximately 400 W rating.
Lighting supports for outdoor lighting shall be of base plate type steel poles painted
with suitable color. Ballast, cut out switch and terminals shall be equipped in the
pole and other attachments necessary for wiring and fixing of the lighting fixtures
shall also be provided with the pole.

The Contractor shall provide suitable outdoor lighting switch box for lighting
systems. The lighting switch box shall be indoor use, metal enclosed wall mounted
type and switching operated by manual at control room. The Contractor shall be
provided enough capacity of branch circuit breakers for high pressure sodium lights
to avoid tripped by increase of starting current.

600 volt PVC insulated wires of 3.5sq.mm in size shall be laid in the lighting pole
for connection from the lighting switch box to the lighting fixtures.

Electrical equipment of 24 kv switchgear, circuit breaker, main transformer, and
emergency generator are compared in Table 8.17. In addition, electrical list for WWTP
are summarized in Table 8.18.

Road, Storm Water Drainage and Bridge Design

Road and Car Park

General

Road system designed here are inner roads in Wastewater Treatment Plant (WWTP), use
for constructing and working at WWTP.

Location of WWTP is an area of soft soil, surrounded by many canals and its
ground elevation is 0.4 — 0.8 m.

Applicable Codes and Standard

These are Codes and Standard applied in Viet Nam :

- 20 TCN 104-83 “Standard for Urban Highway Design” approved by Ministry of
Construction, (MOC)

- TCVN 4054-98 “Standard for Rural Highway Design” approved by Ministry of
Transportation, (MOT)

- 22 TCN 211-93 “Standard for Flexible Pavement Design” approved by MOT

- TCVN 2201-1993 “ Soil for Construction — Testing method for compacting index in
laboratory” approved by MOC

- 22 TCN 249-98 “Specification for asphalt concrete construction, hot laid* approved
by MOT
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References have been made to the following publication additionally:
- A policy on Geometric Design of Highways and Streets — AASHTO 1990

- Guide for Design of Pavement Structures — AASHTO 1986

- Standard specification for transportation materials and methods of sampling and

testing. AASHTO 1990

(3) Design Condition and Parameters

According to 20 TCN 104-83, class of roads in WWTP are Inner Road (Industrial area),

composed by followings:

(a) Access Road (Conveyance road).

Access road is a road reaching from outside to WWTP, which is parallel to

conveyance sewer. It is used to install conveyance sewer line and transportation

materials at the construction of WWTP, etc.
- Design load for pavement H 30 axle load 12T

Tire pressure 6 Kg/cm®

Diameter of tire mark 36 cm
- Design traffic volume (H10) 100 vehicle/day
- Design speed 40 — 60 Km/h
- Begin point : Pumping station
- End point : Entrance of WWTP at the end of bridge
Length : 3096 m. Compose 4 portion :
CHARACTERISTICS OF ACCESS ROAD
(Table3-1 in 22 TCN 211-93)
Portion From To Length Road bed Pavement | Right of Remark
No (m) wide (m) wide (m) way
1 Pumping Dong Dieu 214.78 6.50 3.75 20.00 | New road
Station , CM2 | Street, CM5 Pav Type P2
2 Dong Dieu Dong Dieu 823.87 10.00 7.00 30.00 Existing road
Street, CM5 Str, CM13
3 Dong Dieu Chanh Hung 1576.87 9.00 6.00 30.00 New road
str, CM13 Road, CM31 Pave Type P2
4 Chanh Hung End of Bridge, | 480.64 10.50 7.50 25.00 | New road
Road, CM31 | CM38 Pav Type P1
Total 3096.16
- Basic design elevation :
Ground level : 0.60 m
MWL (maximum water level), sequence P=10%: 1.51 m
Road surface design level : 2.00 m
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- Geological condition

Following “Final report on soil investigation of conveyance route” in June 2000,

five bore holes were made (DSC 01 — DSC 05), the typical soil layers are shown

below.
GEOLOGICAL CONDITION IN ACCESS ROAD
(Table3-2 in 22 TCN 211-93)
No Properties Unit Layer 2 Layer 4b Layer 4c Remark
1 Soil name - Organic Clay sand, Silt sand,,
clay, soft medium dense | medium dense

(OH) (8C) (SM)

2 | Depth m 1.6 -21.0 9.5-22.0 42-44

3 | Thickness m 0.6-20.0 1.0-8.4 9.5-33.7

4 | Natural moisture content (W) % 82.48 17.82 16.81

5 | Natural unit weight ) g/en’® 1.489 2.098 2.031

6 | Dry unit weight (yd) g/en’ 0.825 1.782 1.738

7 | Specific gravity (Gs) - 2.571 2.643 2.642

8 | Porosity (n) - 0.680 0.330 0.340

9 | Void ratio (eo0) - 2.170 0.486 0.523

10 | Degree saturation S) % 97.7 97.0 86.2

11 | Liquid limit (LL) % 86.3 22.1 19.8

12 | Plastic limit (LP) % 42.8 14.9 15.1

13 | Plastic index (PI) % 41.2 7.1 4.7

14 | Water plasticity ratio B) % 0.96 0.48 0.64

15 | Unconfined compression  (qu) Kg/cm? 0.118 0.542 -

16 | Compression index (Co) em?/Kg 0.8087 0.097 0.091

17 | Coefficient of consolidation (Cv) cm/s 3.16x10™ 7.65x10™ 6.5x10*

18 | Preconsolidation tressure  (Pc) Kg/cm? 0.445 0.937 0.882

19 | Permeability (k20) cm/s 3.4x10°8 2.17x10° 2.07x10°

20 | Standard penetration resist (SPT) blow 0-2 10-14 10-21

Note: Layer 1 is found at right on surface of all bore holes with thickness of from 0.5 to 1.5 m.

Soil is called sandy clay which is made of soft clay with color of blackish gray.

- Hydrological condition : The underground water measured from ground surface is

ranged from —0.8 to —1.3 m

(b)

Inside road

Inside road is the road located at WWTP, use for constructing and transporting the

compost and sludge from inside to outside.

- Design load for pavement as access road

- In general, width of pavement surface is 10 m (between 2 curbs). Total length is

about 3000 m (Phase 1).

- Basic design parameters for bed road:
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Ground level

MWL (maximum water level . P = 10%)

Average embankment level
Pavement surface level
Height of curb on pavement
Cross slop of pavement

0.60 m

1.51 m
220 m
2.05-2.15m
0.15m

2%

- Special point when designing the internal road of WWTP

It must compose closely elevation of pavement surface with side ditches level

(bottom), how to drain very well, have not concentrating water point inside

WWTP.

Storm water drainage problem will be stated in details on section 8.9.2.

- Geological condition.

Following “Final report on soil investigation of wastewater treatment plant site (I

a) “ in Aug 2000, five bore holes were made, typical soil layers were shown

below:
No Properties Unit Layer 2 Layer 4 Layer 4d Remark
1 Soil name - Organic Sandy lean Poorly grade
clay, soft clay, stiff sand, dense

(OH) (CD) (SP)

2 Depth m 19-20.5 31.5-35.0 34

3 Thickness m 18.5-20 0.6-7.3 2.5-5.8

4 Natural moisture content (W) % 89.73 17.94 15.85

5 Natural unit weight V) g/em’ 1.423 1.977 1.608

6 Dry unit weight (yd) g/em’ 0.753 1.676

7 Specific gravity (Gs) - 2.575 2.656

8 Porosity (n) - 0.710 0.370

9 Void ratio (eo) - 2.443 0.584

10 Degree saturation S) % 94.83 81.40

11 Liquid limit (LL) % 91.64 33.8

12 Plastic limit (LP) % 45.77 18.5

13 Plastic index (PD) % 45.9 15.4

14 Water plasticity ratio B) % 0.96 -0.04

15 Unconfined compression  (qu) Kg/cm? 0.170 1.186

16 Compression index (Ce) em?/Kg 1.1956 0.1255

17 Coefficient of consolidation (Cv) cn’/s 2.5x10™ 8.39x10™

18 Preconsolidation tressure  (Pc) Kg/cm? 0.908 0.838

19 Permeability (k20) cm/s | 3.37x10° 1.92x10°

20 Standard penetration resist.(SPT) blow 0-2 13-26 25-30

Note: Layer 1 is in right on surface, sandy clay, 0.5 — 1.5 m of thickness.
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(c) Car Parking
Car Park is a pavement surface for parking (same inside road). Location is at the
end of the bridge (gate of WWTP).
- Design load for pavement as access road, use pavement type P1
- Area surface is 11000 m’
- Basic design parameters and geological condition as inside road described above.

(d) Bridge
- Location: Entrance of WWTP, pass over the Tac — Ben Ro canal.
- Technical design parameters :

Live load H30 and HK 80

Bridge wide 9.00 m

Length of spans (Pre-stress concrete) 5*20=100m

Foundation concrete pile 40 * 40 cm
length 30 - 40 m

Bridge surface level 4.967 m

Navigation (reference bridge on Chanh Hung road)2.50 m

MWL (sequence P = 1% for bridge) 1.577 m

LWL (low water level) -3.10 m

Bottom level of river (about) -5.28 m

- Geological condition
Same as in section of access road described above.

(4) Layout and Dimensions

(a) Access road
Total length of access road is 3096 m. Layout and dimensions of access road are
shown in the table "CHARACTERISTICS OF ACCESS ROAD" on section 8.9.1
(3). From the pumping station to the bridge of WWTP, access road runs parallel and
at right side of conveyance sewer line. Pavement width of portion 1 is 1 lane (3.75
m), and portion 2 and 4 are 2 lanes (6.00 -7.50 m).

(b) Inside road and car parking
For the layout and dimensions, see drawing No PE-WWTP-222-02

In corner, curb is chamber 5 — 10 m.

(c) Bridge
For the layout and dimension, see drawings

(5) Settlement
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a) Internal Road and Parking Area of Wastewater Treatment Plant
The settlement of the WWTP area has been calculated and described in section 8.4.
The settlement after 10 and 30 years is 109mm and 208mm, respectively. The road
and parking area shall be over laid as mentioned in section 8.4.6.

b) Access Road along Conveyance Sewer
. Soil condition: the soil condition varies along the road. For the calculation,
the boring No. DST1-(01) at the abutment of the bridge, which is the worst
one, is used. The soil properties are shown in the following table:

No Properties Unit Layer 2 Layer 4b Remark

1 | Soil name - Organic Lean Clay

clay, soft
(OH) (CL)

2 | Depth m -25.8 -29.97
3 | Thickness m 26.3 2.3

4 | Natural moisture content (W) % 76.59 19.51

5 | Natural unit weight ) g/enm’ 1.463 1.987

6 | Dry unit weight (yd) g/em’ 0.835 1.663
7 | Specific gravity (Gs) - 2.574 2.665

8 | Porosity (n) - 0.675 0.38

9 | Void ratio (eo) - 2.125 0.603
10 | Degree saturation S) % 93.03 86.2
11 | Liquid limit (LL) % 81.08 35.1

12 | Plastic limit (LP) % 40.33 18.5

13 | Plastic index (PD % 40.75 16.6
14 | Water plasticity ratio B) % 0.883 0.06
15 | Unconfined compression  (qu) Kg/cm? 0.206 1.447
16 | Compression index (Co) em?/Kg 1.036 1.1906
17 | Coefficient of consolidation (cv) cm’/s 2.68E-04 5.89E-04
18 | Preconsolidation Pressure  (Pc) Kg/cm? 0.862 1.192
19 | Permeability (k20) cm/s 3.31E-08 2.13E-08

. Settlement Calculation: The settlement calculation for the road along
conveyance sewer is shown in Table 8.19 to 8.22 with the results are as

follows:
- Final settlement under self-weight : 86.80cm
- Final settlement under the embankment: 91.60cm

Total : 178.40cm

After 30 years, the settlements of the road are:

- Final settlement after 30 years under self-weight : 3.80cm
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- Final settlement after 30 years under embankment : 22.90cm
Total : 26.70cm

. Conclusion: The road settles down 26.70cm after 30 years. The level of the
road becomes EL+1.737. However, the road is still higher than the highest
water level of EL+1.620. Therefore, the road can be used without any
countermeasure in terms of settlement.

Pavement structure

Flexible pavement was used. Traffic volume is purposely estimated 100 vehicles
H10/day. Reference “Typical flexible pavement structure — TKM 02-80” approved by
MOC.

There are two types:

Type P1
Use for access road (conveyance sewer road) portion 4 (table "CHARACTERISTICS OF

ACCESS ROAD" on section 8.9.1 (3)), and inside road of WWTP.
- Demand elastic modulus (young modulus) 1500 Kg/cm®

- Layers thickness:
. 5 cm wearing course, asphalt concrete small size, Emulsifies asphalt tack coat
0.2-0.7 L/m?
. 8 cm binder course, asphalt concrete gross size, Emulsifies asphalt prime coat
1.0 -2.0 L/m?

. 10 cm base course, crushed aggregate
. 20 cm sub-based course, aggregate (or red gravel grade)
Total: 43 cm

Type P2
Use for access road (conveyance sewer road) portions 1 and 3 (table

"CHARACTERISTICS OF ACCESS ROAD" on section 8.9.1 (3)).
- Demand elastic modulus 1300 Kg/cm?®
- Layers thickness:
. 9 cm asphalt concrete pavement, Emulsifies asphalt prime coat 0.2- 0.7 lit/m?
. 10 cm base course, crushed aggregate
. 20 cm sub-based course, aggregate (or red gravel grade)
Total: 39 cm

Designing method is followed “Standard of flexible pavement design — 22 TCN 211-93”
approved by MOT. According to this standard, flexible pavement design must be enough
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3 conditions:

Checking elastic settlement condition
Elastic settlement of pavement structure must smaller than permitted elastic settlement I,

That means elastic modulus of structure E, bigger than demand elastic modulus Ey,

_pD(d-py)_ _pD
Ean > Bye =1 7 =100 1,

p: tier pressure of calculating vehicle, Kg/cm®
D: diameter of equivalent rounded circular of tier mark, cm

H: Poisson coefficient, 0.3

Value E, - follow Table 3-3 of 22 TCN 211-93
Value p, D - see Table 3-1 in 22 TCN 211-93

Checking slide condition
It carries out this condition with soil bed and material layer non cohesive (like gravel,

aggregate)
To have not elastic deformation zone in soil bed and material layer non cohesive,

pavement structure must be enough following condition :

Tix T Ty =K C

T maximum shared strength made by vehicle

T.y: shear strength make by loading of material layers on calculating point.
C: cohesive of soil or material non cohesive

K: coefficient of working condition

Checking tensile strength g, in asphalt concrete layer when bending subjected
Pavement structure is good when maximum tensile strength in asphalt concrete layer

enough following condition:

Oku < Ru
R,: Permitted tensile strength of asphalt concrete layer when bending subjected (see
Appendix 3 in 22 TCN 211-93)

Storm Water Drainage

General

Total Storm Water Drainage in WWTP Phase (I and II) covers about 25 ha, but in Phase I
only 17 ha is completed. Drainage System uses U channel at curb (side ditches) to
concentrate water from everywhere to 8 Outlets (5 Outlets in Phase I).
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Applicable Codes and Standard
There are these Codes and Standard of Vietnam applying:

- 20 TCN 104-83 “Standard for Urban Highway Design” approved by Ministry of
Construction , (MOC)

- TCVN 4054-98 “Standard for Rural Highway Design” approved by Ministry of
Transportation, (MOT)

Design Condition and Parameters

(a) Design condition
Live load: H30
Design Elevation of Embankment: 2.20 m
Design Elevation of Pavement: 2.05 (at curb) - 2.15 m (center line)
Elevation of foundation bottom of side ditches > 1.00 m
MWL (maximum water level) at outfall: 1.51 m
Average ground level (GL)

(b) Parameters
Width of side ditches in general is B = 0.40m. There are some portion come to
outlet B =0.60 — 1.00 m.
Height of side ditch H is always from 0.20 — 0.70 m
Profile slop of side ditch always uses 0.10%

Modification of System Concept

In Phase I, drainage water flows to 5 outlets O2, 04, O5, O6 and O7. See drawing No
PE-WWTP-222-03.

In Phase II, drainage water flows to 3 outlets Ol, O3 and O8. See drawing No
PE-WWTP-222-01.

Hydraulic Analysis
Hydraulic Analysis of side ditch system is calculated as following:

(a) Storm Intensive q (L/ha’)
g=Ao (t+bo)n

Ho Chi Minh City has the following coefficients:
Ao =11650,bo=32,n=0.95
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Therefore,

q= 11650 * (t+ 32) * 0.95
t (s) : Calculating storm time ( = water flowing time from the beginning to
calculating time)

(b) Storm Water Volume Q (I/s)
Q=MYFq

M: Storm distribution coefficient

1
“1+0.001F

F: Catching area, ha

M

Y: Flow coefficient
LY, ALY, 1Y
- 100

fi, 5, f3,: Flow coefficient for kind of ground surface

fi = 0.95 with hard pavement
f, = 0.60 with aggregate pavement
f; = 0.10 with glass

Water flow time calculated by formula
t(min)=to+tr+tc = 5+ 1.25It/Vr+rlc/Ve
Suppose: Vr=1.5 m/s
Ve=1.7m/s
r=2
Ir (m): Length of gutter at curb
lc (m): Length of side ditch

Calculating results as shown in Table 8.23.

(6) Typical structure

The typical structure is shown in drawing No.PE-WWTP-222-04.

(a) Side Ditches
Side ditch is shaped like U channel with a width of 0.40, 0.60, and 1.00 m.

(b) Catch Basin
Catch basin is installed in cross points of two side ditch dimension. Bottom
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elevation of catch basin is 20 cm lower than the bottom of the ditches.
There are two types of catch basin:

Type CB1:0.40 x 1.00 m

Type CB2 :1.00 x 1.00 m

(c) Outlet
V letter shape outlet and wing wall concrete type E use wooden piles to improve
soft soil under foundation.
Outlet type X1 uses ditches B = 0.60 m. Type X2 uses B =1.00 m
There are 5 Outfall (in Phase 1): Type X1 04, O7
Type X2 02, 05, 06
Bottom elevation in of Outlet is 0.60 m, the same as ground level.

Bridge Design

General

Existing Conditions and Construction Scale

Tac Ben Ro Bridge is proposed on the road to the site of wastewater treatment plant in
District 8 of Ho Chi Minh City. The bridge goes across Tac Ben Ro canal.

Applicable code and standard

Specification design regulations of the Ministry of Transportation are as follows:

. Soft Road Crust Design Procedure 22TCN-211-93

. Highway & Drainage Design Procedure by Limit States Method 2057/QDKT
{19/9/1979}

. Pile Foundation Design Standard 20TCN-21-86

Geology and Hydrology Condition

Tac Ben Ro Bridge is proposed on the road to the site of wastewater treatment plant in
District 8 of Ho Chi Minh City. The bridge crosses Tac Ben Ro canal and connects to the
entrance of the wastewater treatment plant.

(a) Hydrology

Tac Ben Ro canal is in a network reaching Saigon River. The amplitude of the tide is
about 3m. The highest water level is +1.577m, the lowest water level is —2.3m, the
deepest canal bed level is —5.28m. The highest water level to meet waterway
transportation with 5% frequency at site of Tac Ben Ro Bridge is +1.57m based on
the Hon Dau line.
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(b) Geology

Refer to the geology documents of boring at Tac Ben Ro Bridge area, the result
shows that this is the very soft soil with the depth of clay silt of from 25m to 30m.
The soil profile of DST (1)-01 as follows:

- From Om to 1m: Ground made, light brown organic clay.

- From 1m to 27.2m (OH): Very soft, high plasticity organic clay. SPT data: n =2

- From 27.2m to 34.5m (CL): Stiff, low plasticity sandy lean clay. SPT data: n =2
- From 34.5m to 44.4 (SM): Medium dense silt sand. SPT data: n # 20

- From 44.4m to 55m (CH): Hard sandy clay. SPT data: n # 26

The above result of geology shows that the Work completely is appropriate for the
deep pile foundation. The end of pile is placed in the SM layer.

Construction Scale

- Reinforced concrete bridge
- The desk size: 9m (no walk side) + 0.5m x 2 railings
- Horizontal gradient of bridge surface: 2%
- Clearance:
Clearance Height = 2.5m
Clearance Width >=15m
- Maximum Gradient to the bridge: 4.5%
- Load: H30 — HKS80
- Radius of sag vertical curve for the road at two ends of the bridge R = 1,000m.

Structure of Bridge

(a) Plan:
The end of abutment A is located at the top of the curve with the following factors:
A=71°2100", R = 60m, the permissible speed V = 40km/h.

Even though the bridge shape on the plan is still flat, span No.1 next to abutment A
is influenced by the superelevation on the transition of horizontal slope.

(b) Longitudinal Profile
Longitudinally, the bridge consists of five (5) spans. Each span is 20m in length.
The longitudinal gradient of the center span is 0%. The longitudinal gradients of the
adjacent spans are 2% and 4% respectively. The gradient of the access road at back
wall of the abutment is 4.5%.
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Superstructure:

In each span of 20m, there are ten (10) pre-stressed concrete cellular plate girders
with the rectangular (99cm x 65¢m) shape.

The deck plate is made of M300 pre-cast concrete with the thickness of 10cm.
The wearing course is made of the fine asphalt concrete with the thickness of Scm.
Reinforced rubber joints will be installed in the expansion joints between spans.
The bridge bearing consists of rubber bearing with the size of 35cm x50cm x Scm
and five steel plates.

Bridge railing is made of cast-in-place M250 concrete. The surface of rail concrete
will be carved the corrugated grooves for decoration requirement.

Substructure:
Bridge pier inside the canal

Bridge pier bases on pile indirect foundation. The upper part of pile foundation

made of 250 grade concrete is a structure shaped frame 1.

Twenty-four (24) M300 pre-cast reinforced concrete piles are used for one bridge
pier. Each pile is 36m in length and 40cm x 40cm in section size. Each pile is
proposed to be conjoining of three 12m in length pieces. Batter piles are placed with
1/6 obliquity.

The bridge pier should be designed to have enough strength against the hit of the
boat based on the VI-stipulated grade for this canal.

Bridge pier at the bank
The bridge pier bases on pile indirect foundation. The upper part of pile foundation

made of 250 grade concrete is a structure shaped frame 1.

Twenty-four (24) 300 grade pre-cast reinforced concrete piles are used for one
bridge pier. Each pile is 36m in length and 40cm x 40cm in section size. Each pile is
proposed to be conjoining of three 12m long pieces. Batter piles are placed with 1/6
obliquity.

Bridge abutment

The bridge abutment bases on pile indirect foundation. The upper part of pile
foundation is U shape with grille made of M250 concrete. Twenty of 40 x 40
reinforced concrete piles are used for abutment grill. Each pile is proposed to be
conjoining of three 12m long pieces. One inside line of pile is piled straight and two
outside lines are piled with obliquity of 1/6.

The outside of two wing walls is the quarry stone bank protection with slope of 1/5.
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Two cast-in-place 250 grade reinforced concrete transition slabs with the
longitudinal gradient of 10% will be constructed at the back of two abutments.

During construction of each pier and abutment, an experiment of piling should be
carried out for one pile to determine the exact length and the real capacity of all

piles in the group.

The access road to the bridge

Transition slab made of 250 grade reinforced concrete is constructed at the back of
the abutment. The transition slab with the length of 4m is placed with the slope of
10%. Its end puts on the abutment wall and the other puts on the 250 grade RC
girder.

In order to limit the press of soil on abutment, the geotextile will be used at the back
of abutment. The character of the geotextile is as same as that of the geotextile PEC
100 (one direction strength). Each layer will be filled with the less than 50cm of red
gravel grading with the compression vibration index K of 0.95. Gaps between the
geotextile and abutment wall will be filled with the 1 x 2 size aggregate. A drainage
pipe with small holes made of PVC hard plastic will be installed along the
horizontal size of the abutment and across to the outside of the cone.

Insurance of Transportation during Construction of the Bridge

Measure of waterway transportation insurance is required during construction of the
bridge. During construction, lane division of waterway, schedule for waterway
transportation, installation of float and sign should be decided by the Waterway

Management Unit of HCMC.

Construction schedule

Total of 5 months for the completion of the bridge construction is estimated.

Wastewater Treatment Plant: Landscape

Landscape Design

At both main entrance and service yard entrance, both side sliding gate doors are installed
for passing flow of motor vehicles and lorries.

Whole the Plant site shall be enclosed by fences, fagade of the entrance shall be installed
steel grid fence with good appearance while other area surrounding of the Plant site is
installed net fence.
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Greenification shall be essential for beautify such Plant site. Medium trees as major
objectives shall be introduced for provision of rich greenery, and planting of young
coconut palms will be meet with existing environs of the vicinity area.

Some small flowering shrubs shall be planted in concentration from the entrance to the
main office building area through focal road side spaces.

Over all open spaces shall be furnished with grass, so that whole the project site will be
covered grass expansion without any dust problems.

Landscape facility

Main gate post (pair of posts): 2 (pair) Nos. Steel reinforced concrete post of 565 x 450 x
H2500,

Sliding gate door (sliding door for both sides): 4 Nos. for both gates, Size of H=2,000 x
W500 x L5,650.

Steel 50 x 50 framed door with wheels on bottom (both side of door) and railway
included.

Swing door (swing door with column): 1 No. H2,000 x W1,300 steel 50x 50 framed and
the column shall be H2,500 x W 335 x 335 fixing with swing door.

Grid fence: H2,200 x @3,000 span unit of steel bar with base trim. Concrete column of
H2,500 x W335 x 220 shall be installed at 3.000 intervals and end concrete column of
H2,500 x W335 x 335 shall be installed at corner where fence change it’s direction.

Wire net fence: H2.500 x @3,000 span net fence with concrete column of 200 x 200 x
H2.200. This column shall be installed at each interval of 3,000 and at corner where fence
change it’s direction.

Planting

Plantings shall be the main work for landscaping the Plant site and trees become major
objectives for provision of rich greenery with seasonal flowerings. Some flowering
shrubs shall be also provided for an accent of the focal areas. All planting work shall
required proper size of planting hole and existing soil to be replaced agriculture soil.

Medium trees for canopy:

Lagerstroemia reginae (=Lagaestroemia speciosa) 47 Nos., Mimusops elengi 32 Nos.,
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shall be planted. Both species are H=4.0m, stem diameter is 4cm in 1.2m height from the
ground.

Cassia fistula 66Nos, Khaya senegalensis 8 Nos., Mangifera indica 15 Nos , Melaleuca
leucadendra 20 Nos., Plumeria rubra 8 Nos., Polyalthia longifolia 22 Nos., Tamarindus
indica 8 Nos., Terminalia catapa 12 Nos., shall be planted. These species are H=3.0m,
stem diameter is 3 to 4cm in 1.2m height from the ground. All trees shall be supported by
tripod type support with pole individually to sustain trees in stable.

As palms, Cocos nucifera 63 Nos. shall be young palm of 1 year growing after
germination requires 1.5m in height when planted. Cocos palm does not require tree
support. Roystonea regia 6 Nos. shall be planted at front area of the main office building,
This species well grown with H=6.0m, stem diameter is 15cm in 1.2m height from the
ground also it requires tripod type support.

Flowering shrub:

Bauhinia purpurea 89 Nos. and Thevetia peruviana (=Cerbera peruviana) 76 Nos. shall
be planted independently. These size shall be required H=1.0m and stem diameter
D=lcm.

Hibiscus rosa-sinensis 180m> Ixora coccina (=Ixora chinensis) 6m’, Lantana camara
36m® and Musaenda pubescens 54m” shall be planted and all these shrubs are 40cm in
height and crown width is 25cm and these shall be group planting with 10 Nos/m”.

Grass sods and sprigs:

Axonopus compressus 694.9m” is applied for grass sod at main office entrance areas and
62,225.7m" for rest of areas.

Construction Plan and Schedule

This section deals with the construction plan and schedule of package E : Wastewater
Treatment Plant.

Basic Conditions

For preparation of construction plan and schedule, the following considerations have
been taken as basic concept of construction works.

Scope of Package E Project
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Package E : Wastewater Treatment Plant Construction Project consists of the following

main construction component:

(a)
(b)

(©)
(d)
(e)
Q)

Construction of Jetty

Site preparation

- Construction of Temporary Dike
- Soil Improvement

Construction of Bridge

Construction of Temporary Road
1200 Pipe Jacking

Construction of Wastewater Treatment Plant
- Pilling work

- Excavation work

- Structure work

- Architecture work

- Mechanical work

- Electrical work

- Backfilling and Filling work

- Landscape work

Other conditions

(a)

(b)

(©)

Mode of construction

The construction shall be carried out by sufficient contractor(s) selected through the

International Competitive Bidding(ICB).

Availability of Construction Plan and Equipment

The major construction works shall be conducted by applying heavy equipments

which mostly procured locally due to the limited construction period and quality

control of construction.
Construction Materials

Most of basic construction materials are available in this country. Some particular

processed materials (steel sheet pile, H type steel beam, mechanical and electrical

equipments etc) are to be procured from outside.

Major Works of the Project

Major works of Wastewater treatment Plant Construction Project conmsists of the

followings :

Site conditions
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The Wastewater Treatment Plant is located in Binh Hung ward, Binh Chanh. The area

about 41 ha enclosed by canals has following special conditions:

(a) No existing access roads to the site, so that until the temporary access road and the
Tac Ben Ro bridge will be constructed, the waterway transportation must be used to
transport material, equipment and labor to the site.

(b) The existing ground level of the site is about +0.50 (mean sea water level of Mui
Nai), it is 1.12m lower than the High Water Level of Tac Ben Ro River nearby the
site. To avoid the inundation of the treatment plant, design ground elevation is
proposed at +2.20.

(c) The soil condition of this site is not suitable for construction. The geological
structure of this area is similar with the other area nearby the site, while the
thickness of soft organic soil layer ranging from 28m to 33m is much deeper than
other area of less than 12m. This soft soil condition affects to the construction
works seriously, especially to the filling works and excavation.

Jetty, site preparation and temporary road works

Due to the conditions mentioned above, access road and bridge and jetty for waterway
transportation must be constructed first.

The temporary access road is proposed from Chanh Hung street, which will be extended
to the prison in Nha Be district to the proposed bridge crossing Tac Ben Ro river. The
width of the road is designed at 6 m of crushed stone surface on the laterite road base with
a total length of 464m.

The Tac Ben Ro bridge will be used for daily operation after construction of the plant, but
this bridge is also used as an access to the site for the construction period.

The jetty is designed by reinforced concrete structure with RC foundation piles
400mmx400mm. This jetty will be used for loading / unloading of materials and
equipments transported by waterway for not only for phase I but also for phase II. The
size of the jetty is proposed at 23.4m x 9.9m.

Due to the existing ground elevation of the site at +0.5 m in average is lower than the high
water level of Tac Ben Ro river, temporary dike is required to prevent the inundation.

Before commencement of construction works in the treatment plant site, bearing capacity
of the ground should be secured the trafficability of the heavy duties.

(a) Surface soft soil layer of 1 m depth should be excavated first.

(b) The backfilling will be done by black sand with the thickness of 1.0m along Tac
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Ben Ro canal where is required to improve the soil condition by cement mixing to
prevent the slope sliding.

(¢) Backfilling will be done by black sand with a thickness of 0.5 m for the remaining
area in the site.

(d) Piling work for all structures is carried out at ground elevation of EL £0.00m.

The evidence from the analysis of slope sliding, the excavation works till EL- 4.1 m will
be done by open cut method with slope of 1:9. Excavation works deeper than EL-4.1 m
will be done by sheet piling method.

Due to the low permeability of the soil in the site of 1.50-5.68 x10™ cm/sec, the ooze of
ground water is not expected large. Then, pump drainage is proposed to drain water from
the site.

Bridge construction

Abutments of both sides are constructed after the soil improvement by cement soil
mixing to prevent slope sliding.

The following construction works for piers in the river are planed to construct by using
the barge.

a)  Driving of sheet pile

b)  Driving of concrete pile

c) Excavation and setting of strut

d) Construction of pier

e) Backfilling

f)  Removal of sheet pile

®1200 Pipe jacking work
@1200 Pipe jacking work is refer to Chapter 4 in Main Report, Vol. 1.
Construction of Wastewater Treatment Plant

(a) Pilling work
Pilling work for all structures is carried out at ground elevation of EL +0.00m .
Concrete pile of 400 mm *x 400 mm (n = 6150), and 300 mm x 300 mm (n = 10) are
proposed for foundation of each facilities.
Concrete pile shall be driven by diesel hammer.

(b) Excavation work

8-80



The Detailed Design Study on HCMC Water Environment Improvement Project Final Report

JIEA gl &

PCHCM Main : Volume 2

Excavation work shall be conducted mainly by backhoe. Clamshell shall be applied
for excavation depth is more than GL - 5.00m.
Excavated soil is transported by dump truck and kept in the treatment site.
Excavated soil is also used for backfilling material.
(¢) Structure work
Structure work of wastewater treatment plant is to construct reinforced concrete
structures of treatment facilities.
Main construction facilities are as follows.
- Lift Pumping Station
- Wastewater Treatment Facilities
- Disinfection tank
- Water Supply Facility
- Gravity Thickener
- Compost Plant Facilities
- Pipe Gallery
Concrete placing shall be conducted by concrete pump machine.
Concrete structures shall be constructed in combination with mechanical and
electrical equipments installation.
(d) Architectural work
Architectural work of wastewater treatment plant is to construct following
buildings.
- Lift Pumping Station
- Main Building
- Blower Building
- Dewatering Building
- Chlorine Storage Building
- First Fermentation Tank Building
- Second Fermentation Tank Building
- Storage Vessel Building
- Sub Storage Vessel Building
- Compost Control Building
- Guard House
- Stair Case
Architectural works also shall be constructed in combination with mechanical and
electrical equipments installation.
(¢) Mechanical and electrical works
Mechanical and electrical works are to install mechanical and electrical equipments
into the Wastewater Treatment Facilities. Installation of equipments shall be
conducted according to drawings and specifications.
Testing of works shall be done after all equipments are installed.
() Backfilling and filling works
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After structure construction is finished, backfilling and filling shall be conducted.
Black sand is proposed for backfilling and excavated soil is proposed for filling to
prepare a planting of grass.

8.11.3 Construction Schedule

Construction schedule is prepared based on the following assumptions:

(a)

(b)
(©)

(d)

(e)

()

(2

(h)

Construction could be commenced at the beginning of June 2002 after due
consideration of short period relocation implementation.

Preparatory work period is considered at least two (2) months.

Jetty and bridge construction shall be commenced firstly, of which work period is
estimated at three (3) and eleven (11) months.

After completion of the jetty work, site preparation work consisting of site access
work, ground improvement work for prevention of land slide, soft soil excavation
and filling, and protection work for existing power tower, shall be commenced
immediately and finished within eight (8) months.

Construction of Lift Pumping Station and Wastewater Treatment Plant would be
commenced at the beginning of May 2003 and completed within 32 months (end of
December 2005). However, the design of mechanical and electrical equipment shall
be commenced before starting of the civil works.

Main Building construction including mechanical and electrical works would be
commenced at the beginning of January 2004 and completed within 24 months.
Sludge Treatment Plant construction shall be commenced at September 2003 and
completed within the end of January 2006.

Finally, landscape and cleaning work shall be conducted and completed up to the
end of February 2006.

The proposed construction schedule of Package E Project is shown in Table 8.24
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TABLE 8.17 (1) COMPARISON TABLE FOR ELECTRIC EQUIPMENT - 24KV SWITCHGEAR -

Item

Alternative 1
Gas Insulated Switchgear (GIS)

Alternative 2
Conventional Type Switchgear

1. Specification.

1) Insulation SF6 Gas Air

2) Rated voltage 24 kV 24 kV

3) Rated frequency 50/60 Hz 50/60 Hz

4) Rated normal current 600 - 1200 A 600 - 1200 A

2. Equipment Construction

- Each internal components sealed and closed by
earthed metal cases and assembled in the cubicle.

- All energized parts covered by metal case.

- Bus bar and each components insulated by SF6 gas.

- Each internal components are mounted in the
cubicle with bare.

- Bus bar and each components insulated by air.

- All energized parts covered by metal case.

3. Equipment Size (L)6m x (W)2m x (H)2.5m (L)13m x (W)2.8m x (H)2.8m
(2 line bay - 2 TR bay type) 30 % (Compare with conventional type)
Plan view Plan view
6m
L 13 m L
25m Side view 2.8m Side view
2m 28m
4. Reliability
- Insect protection level High Low (Compare with GIS)
- Dust protection level High Low (Compare with GIS)
- Salt contamination High Low (Compare with GIS)
- Harmful gas protection level High Low (Compare with GIS)
- Contact parts reliability High Low (Compare with GIS)
- Moving parts reliability High Low (Compare with GIS)
5. Safety - No electric shock - Safety protection guards of covers must be
(HV parts are covered by earthed metal case) assembled in cubicle.
- SF6 gas is non-inflammable, harmless and
inert gas.
6. Installation Installation works is more difficult compare

with conventional type at following point
- Gas treatment
- Level setting

Easy installation

7. Maintenance

Periodical maintenance is necessary
for long life operation

Major maintenance item
Gas pressure gauge check
Operation mechanism check

Periodical maintenance is necessary
for long life operation

Major maintenance item
Internal components check
(visual & electrical)
Internal components cleaning
Operation mechanism check

8. Life of equipment

Approx. 20 years

Approx. 20 years

9. Cost
1) Equipment
2) Construction

High (Compare with conventional type)
Same as conventional type

Low
Same as GIS type

10. Conclusion

We recommend gas insulated switchgear (GIS) in comparison with
conventional type switchgear for the following reason.

1) The reliability of GIS is high in comparison with conventional type switchgear.
2) Maintenance of GIS is more easy in comparison with conventional type switchgear.
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TABLE 8.17 (2) COMPARISON TABLE FOR ELECTRIC EQUIPMENT - 24KV CIRCUIT BREAKER -

Item

Alternative 1
Gas Circuit Breaker (GCB)

Alternative 2
Vacuum Circuit Breaker (VCB)

1. Specification.

1) Rated voltage 24 kV 24 kV

2) Rated frequency 50/60 Hz 50/60 Hz

3) Rated normal current 1200 - 2000 A 1200 - 2000 A

4) Rated shot-circuit 25-315kA 25-315kA
breaking current

5) Breaking time 5 cycle 5 cycle

2. Installation Layout

Assemble in the 24 kV switchgear

Assemble in the 24 kV switchgear

3. Operating Mechanism

Spring charge type
Complicate mechanism compare with VCB

Spring charge type
Simple mechanism compare with GCB

4. Comparison
1) Breaking performance

High

High

2) Insulation

SF 6 gas

Insulator

3) Contact life
At load current breaking

1,000 - 5,000 times

5,000 - 10,000 times

4) Operation sound

Small

Small

5) Puffer system

Arc extinguish by SF 6 gas.

Self extinguish in vacuum chamber

6) Maintenance

Periodical maintenance is necessary
for long life operation

Major maintenance item
Gas pressure leak check
Gas component analysis
Moisture percentage check
Gas charge

Totally, GCB maintenance is more
difficult compare with VCB.

Periodical maintenance is necessary
for long life operation

Major maintenance item
Vacuum check

Totally, VCB maintenance is more easy
compare with GCB.

7) Life of equipment

Approx. 20 years

Approx. 20 years

8) Reliability

High

High

5. Cost
1) Equipment
2) Construction

High (Compare with VCB)
Difficult (Gas charge)

Low (Compare with GCB)
Easy

6. Conclusion

We recommend Vacuum type Circuit Breaker (VCB) in comparison with
Gas Circuit Breaker (GCB) for the following reason.

1) The cost of VCB is low in comparison with the GCB.
2) Installation and maintenance of VCB is more easy in comparison with the GCB.
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TABLE 8.17 (3) COMPARISON TABLE FOR ELECTRIC EQUIPMENT - MAIN TRANSFORMER -

Item

Alternative 1
Qil-Immersed Type TR

Alternative 2
Gas Insulated Type TR

1. Specification.

1)Rated voltage 22/3.3 kV 22/3.3 kV
2)Rated frequency 50/60 Hz 50/60 Hz
3)Rated Capacity 5000 kVA 5000 kVA
4)Rated Primary current 131 A 131 A
5)Rated secondary current 875 A

6)Weight (with OLTC)

Approx. 21,000 kg

Approx. 30,000 kg

2.Installation Layout

‘ 1

NU

w2\

‘ T

=

A _é

=il

E

3.Related Equipment
1) On Load Tap Changer

High voltage side

High voltage side

2) Temperature meter

Yes

Yes

3) Pressure Relay

Yes

Yes

4.Comparison
1) Foundation size

W5.0mxD3.0m=15.0m2

W5.0mxD4.0m=20.0m2

2) Installation

Insulation oil must be purify before
fill into TR.

Installation works is easy compare
with oil TR.

3) Noise Level

Large (Compare with Gas TR)

Small (Compare with Oil type TR)

4) Loss - Core Loss
- Copper Loss

Large (Compare with Gas TR)
Large (Compare with Gas TR)

Small (Compare with Oil type TR)
Small (Compare with Oil type TR)

5) Maintenance

- Check Oil condition
- Oil to be change for OLTC

- Check Gas leakage
- Gas to be change for OLTC

6) Life of equipment 30 years 30 years

7) Insulation Qil SF6 Gas

8) Reliability If periodical maintenance is carried out, If periodical maintenance is carried out,
long life operation and high reliability long life operation and high reliability
is expected. is expected.

5. Cost

1) Equipment
2) Construction

Low (Compare with Gas TR)
Same as Gas TR

1.5 times of Oil type TR
Same as Oil type TR

6. Conclusion

We recommend Oil immersed TR in comparison with Gas TR for the following reason.
1) SF6 gas is specified in the discharge regulation gas in environment countermeasure.
2) Due to the TR accident, when SF6 gas is radiated in the atmosphere,

it will be becomes a environmental problem.

3) The cost of the gas TR is more expensive in comparison with the oil immersed TR.

8-122




TABLE 8.17 (4) COMPARISON TABLE FOR ELECTRIC EQUIPMENT
- EMERGENCY GENERATOR -

Item

Alternative 1
Diesel Generator

Alternative 2
Turbine Generator

1. Specification.

1) Engine Diesel engine Turbine engine
2) Rated voltage 3.3kV 3.3kV

3) Rated Capacity 750kVA 750kVA

4) Rated Primary current 131 A 131 A

5) Weight

Approx. 8,000 kg

Approx. 5,000 kg

2.Installation Layout

3.Related Equipment

1) Aux. Panel Yes Yes
2) Control panel Yes Yes
3) Cooling Unit Yes Yes

4.Comparison
1) Foundation size

W4.0mxD1.5m=6.0m2

W6.0mxD2.0m=12.0m2

2) Installation

Easy installation

Easy installation

3) Operation

Automatic Operation

Automatic Operation

4) Maintenance

- Check with Manufacturer's manual

- Easy Maintenance

- Spare Parts cost is low compare
with Turbine generator.

- Check with Manufacturer's manual

- Maintenance is difficult

- Spare Parts cost is high compare
with Diesel generator.

5) Life of equipment

20 years

20 years

6) Fuel

Heavy oil
Fuel cost is low.

Jet fuel
Fuel cost is high.

7) Reliability If periodical maintenance is carried out, If periodical maintenance is carried out,
long life operation and high reliability long life operation and high reliability
is expected. is expected.

5. Cost

1) Equipment
2) Construction

Low (Compare with Turbine generator)
Same as Turbine generator

High (2 times of Diesel generator)
Same as Diesel generator

6. Conclusion

We recommend Diesel generator in comparison with

Turbine generator for the following reason.

1) Equipment cost of Diesel generator is low in comparison with Turbine generator.
2) Maintenance of Diesel generator is more easy in comparison

with Turbine generator.

3) Running cost of Diesel generator is low in comparison with Turbine generator.
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Table 8.23 Calculating Water Volume of Outfall

Outfall F Area % Y M Ir Ic t q Q Remark
No (ha) Pav | Aggre | Glass (m) (m) (min) | (I/s.ha) | (I/s)
(f1) (f2) (f3)

1 2 3 4 5 6 7 8 9 10 11 12 13
0o1 2.8 95 0 5/ 0908 0.997 0 330 11 324 820 |Phase 2
F1-1 0.55] 95, 0 5 0908 0.999 0 130 8 354 177
F1-2 2.25 95, 0 5 0908 0.998 0 330 11] 324 659
02 5.73 60 0 40 0.61) 0.994 0 143 8 352 1223/Phase 1
F2-1 0.16 50 0 50 0.525 1 0 80, 7 363 30,

F2-2 0.61 90 0 10, 0.865  0.999 0 120 7 356 188
F2-3 0.42 70 0 30 0.695 1 0 120 7 356 104
F2-4 0.16 10 0 90, 0.185 1 0 120 7 356 11]
F2-5 0.42 50 0 50  0.525 1 0 80, 7 363 80,
F2-6 0.26 30 0 70, 0.355 1 0 120 7 356 33
F2-7 0.04 30 0 70, 0.355 1 0 30, 6 372 5
F2-8 0.04 30 0 70, 0.355 1 0 30, 6 372 5
F2-9 0.26 30 0 70, 0.355 1 0 120 7 356 33
F2-10 0.26 30 0 70, 0.355 1 0 100 7 359 33
F2-11 0.26 30 0 70, 0.355 1 0 100 7 359 33
F2-12 0.04 30 0 70, 0.355 1 0 30, 6 372 5
F2-13 0.04 30 0 70, 0.355 1 0 30, 6 372 5
F2-14 173 90 0 10 0.865 ~ 0.998 0 220 9 340 507
F2-15 0.55 90 0 10, 0.865 ~ 0.999 0 100 7 359 171
F2-16 0.48 100 0 0 0.95 1 0 70, 6 364 166
03 1.29 25 0 75 0313 0.999 0 300 11 328 132 |Phase 2
F3-1 0.9 20, 0 80, 0.27)  0.999 0 250 10, 335 81
F3-2 0.39 30, 0 70, 0.355 1 0 110 7 357 49
04 25 25 50 25| 0563 0.998 0 370 12 318, 446 Phase 1
F4-1 0.77 10 80 10 0.585  0.999 0 160 8 349 157
F4-2 0.44 40 40 20 0.64 1 0 120 7 356 100
F4-3 0.63 10 80 10 0.585  0.999 0 120 7 356 131
F4-4 0.66 50 0 50 0.525 0.999 0 160 8 349 121
05 3.56 60 0 40 0.61) 0.996 0 236 10 337 730 |Phase 1
F5-1 0.6 90 0 10, 0.865  0.999 0 131 8 354 184
F5-2 0.21 60 0 40 0.61 1 0 112 7 357 46
F5-3 0.21 40 0 60 0.44 1 0 50, 6 368 34
F5-4 0.14 50 0 50 0.525 1 0 57, 6 367 27,
F5-5 0.09 60 0 40 0.61 1 0 36, 6 370 20,
F5-6 0.24 50 0 50 0.525 1 0 50, 6 368 46
F5-7 0.24 50 0 50  0.525 1 0 50, 6 368 46
F5-8 0.09 60 0 40 0.61 1 0 36, 6 370 20,
F5-9 0.06 60 0 40 0.61 1 0 39 6 370 14
F5-10 0.15 50 0 50 0.525 1 0 50, 6 368 29
F5-11 0.15 50 0 50 0.525 1 0 50, 6 368 29
F5-12 0.06 50 0 50  0.525 1 0 48 6 368 12,
F5-13 0.16 50 0 50 0.525 1 0 66| 6 365 31
F5-14 0.24 80 0 20 0.78 1 0 66| 6 365 68,
F5-15 0.48 20 0 80 0.27 1 0 120 7 356 46
F5-16 0.22 40 0 60 0.44 1 0 131 8 354 34
F5-17 0.22 90 0 10, 0.865 1 0 131 8 354 67,
06 361 70 0 30 0.695 0.996 0 260 10 334 834 |Phase 1
F6-1 0.75 90 0 10 0.865  0.999 0 80, 7 363 235
F6-2 0.16 50 0 50  0.525 1 0 46 6 369 31
F6-3 0.16 50 0 50  0.525 1 0 66| 6 365 31
F6-4 0.04 60 0 40 0.61 1 0 30, 6 372 9
F6-5 0.04 60 0 40 0.61 1 0 30, 6 372 9
F6-6 0.38 50 0 50 0.525 1 0 70, 6 364 73
F6-7 0.38 50 0 50 0.525 1 0 70, 6 364 73
F6-8 0.04 50 0 50 0.525 1 0 30, 6 372 8
F6-9 0.04 50 0 50  0.525 1 0 30, 6 372 8
F6-10 0.27 60 0 40 0.61 1 0 80, 7 363 60,
F6-11 0.48 80 0 20 0.78 1 0 50, 6 368 138
F6-12 0.27 50 0 50 0.525 1 0 90, 7 361 51
F6-13 0.6 70 0 30 0.695  0.999 0 110 7 357 149
o7 2.18 60 0 40 0.61) 0.998 0 175 8 347 460 Phase 1
F7-1 0.3 80 0 20 0.78 1 0 127 7 355 83
F7-2 0.7 70 0 30 0.695  0.999 0 175 8 347 169
F7-3 0.8 20 0 80 0.27|  0.999 0 127 7 355 77
F7-4 0.38 20 0 80 0.27 1 0 127 7 355 36,
08 2.6 90 0 10, 0.865 0.997 0 300 11 328 735 |Phase 2
F8-1 2.05] 90, 0 10, 0.865 0.998 0 250 10, 335 593
F8-2 0.55] 90, 0 10, 0.865 0.999 0 100 7 359 171
24.27 5380
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CHAPTER9 PROCUREMENT OF SEWER CLEANING EQUIPMENT
(PACKAGE C)

9.1 General

This chapter treats the selection of the required equipment to clean up the existing
combined sewer in the Study area. The existing situation of cleaning of the existing
sewer is done mainly by manual. To improve the cleaning efficiency of the sewer,
mechanical cleaning equipment is proposed.

9.2 Scope of the Project

Scope of the project select the optimum equipments to clean up the sewer and establish
their specifications.

The following main equipments are considered;
*  Water jet cleaner

e Vacuum cleaner

e Water tanker

e Sludge hauling truck

*  Equipment transportation truck

9.3 Design Condition and Criteria

Total length of main sewer is at 78,419 m with a diameter ranging from 500 mm to
2,500mm. Large diameter of sewer more than 1,200mm about 42& of the total length is
easily clean up by manual. Remaining sewer length of 45,137m with a diameter ranging
of 500mm to 1,100mm is proposed to clean up by mechanical equipments. The length
by diameter is shown below;

Sewer diameter (mm) | Length (m)
500 546
600 15,133
800 11,179
900 845

1000 11,243
1100 6,191
1200 20,254
1300 1,255
1400 1,348
1500 6,916
1700 1,596
1800 129
2000 1,185
2500 599
Total length 78,419

9-1
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9.4

M)

Based on the existing sludge deposit condition, sedimentation rate in the pipe is
assumed at 5% and once per two (2) years cleaning up is recommended.

Selection of Sewer Cleaning Equipment

In principle, rather small diameter of sewers are installed in the small road with limited
cleaning space. Water jet cleaner and vacuum cleaner should be attached on the truck.
Due to the restriction of cleaning condition for large truck, rather smaller diameter of
sewers ranging from 500mm to 900mm are proposed to clean up by 4ton truck
equipment. And sewer diameter of 1,000mm and 1,200mm should be clean up by water
jet cleaner and vacuum truck attached on 8ton truck.

For Sewer Diameter from 500mm to 900mm
1)  Equipment
a) 4 tons water jet cleaner 219 L/min
b)4 tons vacuum cleaner 2,000 L
c) 4 tons water tanker 4,000 L
d)4 tons sludge hauling dump truck

e) 4 tons truck for equipment transportation

2)  Specification of sewer pipe and existing sediment volume

Sewer size(mm) | Sewer length (m) | Sediment volume (m°)
500 5,46 5.36
600 15,133 213.94
800 11,179 280.96
900 845 26.88
Total volume 527.13

3)  Required daily dredging capacity
Dredging time: once per 2 years
Actual working day: 500 days
Dredged capacity per day:

527.13 m3/500 days=  1.05 m3/day

4)  Number of operation cycle for vacuum cleaner

Usually, vacuumed sediment consists of 10% of sludge and 90% of water.
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Therefore, in case of 4 tons vacuum cleaner with 2000 liter tank, required number
of operation cycle is calculated as follows:

1.05 m3/day / 10%/ 2,000 L= 5.27 cycle/day
5)  Operation time for vacuum cleaner
Discharge capacity of water jet cleaner is 200 L/min.
Percentage of vacuumed water is estimated to 60%. And allowance of 50% is
necessary.
2,000 L/(219 L/minx60% )x1.5= 23 min/cycle
6) Necessary operation time per day
22.83min/cycle x 5.27 cycle/day =  120.35 min/day

7)  Necessary nos. of vacuum cleaner

Net working hour per day is estimated to be 5 hours
Accordingly, necessary nos. of vacuum cleaner is calculated as follows;

120.35 min/day / 5 hours/ 60 min = 0.40
!
1 set

8) Necessary nos. of water jet cleaner

No. of water jet cleaner is same as nos. of vacuum cleaner.
1 set

9)  Necessary nos. of water tanker
Necessary water for water jet cleaner is calculated as follows;
219 L/min x 300min = 65.7m3

From tank capacity of water tanker, operation time of water jet cleaner is ;
4,000 L/219 L/min= 18.2min

Time required for transportation of water between Site and water supply place is
assumed at 30 min.
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Accordingly, number of necessary water tanker for each water jet cleaneris
estimated as follows;

30min/ 18.26min + 1 set = 2.6
!
3 sets

10) Necessary nos. of sludge hauling dump truck
Operation time of vacuum cleaner is estimated at 23 min.
Time required for transportation of sludge between Site and dumping place is
estimated to be 60 min.
Accordingly, number of necessary dump truck is calculated as follows;
60 min/ 23 min+1set= 3.6
!
4 sets

11) Conclusion

Required numbers of sewer cleaning equipment for diameter from 500mm to
900mm are summarized below:

a) 4 tons water jet cleaner 1 set

b)4 tons vacuum cleaner 1 set

c) 4 tons water tanker 3 sets

d)4 tons sludge hauling dump truck 4 sets

e) 4 tons truck for equipment transportation 1 set

(2) For sewer diameter of 1,000mm and 1,100mm
1) Equipment

a) 8 tons water jet cleaner 260 L/min
b)8 tons vacuum cleaner 4500 L

c) 4 tons water tanker 4,000 L

d)4 tons sludge hauling dump truck

e) 4 tons truck for equipment transportation

9-4



The Detailed Design Study on HCMC Water Environment Improvement Project Final Report

g,

Ca! Main : Volume 2

2)

3)

4)

5)

6)

7)

Specification of sewer pipe and existing sediment capacity

Sewer size (mm) | Sewer length (m) | Sediment volume (m°)
1000 11,243 441.51
1100 6,191 294.17
Total Volume 735.69

Required daily dredging capacity
Operation time: Once per 2 years
Actual working day: 500 days
Dredged capacity per day:
735.69 m3 /500 days=  1.47 m3/day
Number of operation cycle for vacuum cleaner
Usually, vacuumed sediment consists of 10% of sludge and 90% of water.
Therefore, in case of 8 tons vacuum cleaner with 4,500 liter tank, required number
of operation cycle is calculated as follows:
1.47 m3/day /10% / 4,500 L= 3.27 cycle/day
Operation time for vacuum cleaner
Discharge capacity of water jet cleaner is 260 L/min.
Percentage of recycled water is estimated to 60%. And allowance of 50% is
necessary.
4,500 L/ (260 Lx60%)x1.5= 43 min/cycle
Necessary operation time per day
43min/cycle x 3.27 cycle/day =  141.48 min/day

Necessary nos. of vacuum cleaner

Net working hour per day is estimated to be 5 hours.
Accordingly, necessary nos. of vacuum cleaner is calculated as follows;

141.48 min/day / 5 hours/ 60 min = 0.47

!
1 set

9-5



The Detailed Design Study on HCMC Water Environment Improvement Project Final Report

e ghy D

PCHCM

Main : Volume 2

8)

9)

10)

11)

Necessary nos. of water jet cleaner
No. of water jet cleaner is same as nos. of vacuum cleaner.
1 set
Necessary nos. of water tanker
Necessary water for water jet cleaner is calculated as follows;
260 L/minx 300min= 78 m3

From tank capacity of water tanker, operation time of water jet cleaner is ;
4,000 L /260 L/min = 15.38min

Time required for transportation of water between Site and water supply place is
assumed at 30 min.

Accordingly, number of necessary water tanker for each water jet cleaner is
calculated as follows;

30min/ 15.38min + 1 set = 2.95
!

3 sets
Necessary nos. of sludge hauling dump truck
Operation time of vacuum cleaner is 43 min
Time required for transportation of sludge between Site and dumping place is
estimated to be 60 min.

Accordingly, number of necessary dump truck is calculated as follows;

60 min/ 43 min + 1 set = 2.4
!

3 sets
Conclusion
a) 8 tons water jet cleaner 1 set
b)8 tons vacuum cleaner 1 set
c) 4 tons water tanker 3 sets
d)4 tons sludge hauling dump truck 3 sets
e) 4 tons truck for equipment transportation 1 set
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10.2

10.2.1

)

CHAPTER 10 CONSULTING SERVICES

General

Consulting services are required to implement five (5) packages of construction works
smoothly. This chapter treats the scope of the consulting services and the required
engineer’s man/month.

Scope of Consulting Service

Pre-construction Stage

Stage 1 : Review of the Detailed Design and Finalization of Bidding Documents

The detailed engineering design shall be conducted in the review of the detailed design
to cover, among others, the following major works.

Study of land acquisition and relocation situation with due discussion with
agencies and authorities concerned,;

Study of comments raised by the Government agencies and establish design
concept to meet the satisfaction of PCHCMC;

Review of the construction quantity elements and unit prices required for the
construction cost estimation.

Based on the result of the above engineering study of the Project, the detailed
engineering design shall be performed. The detailed engineering design is to be
documented in each contract package and shall include all such investigations, surveys,
studies as well as structural design. Cost estimation and finalization of all documents
required for bidding and contract shall be included in the detailed engineering design.

The Consultant shall undertake detailed engineering design presenting their findings
and recommendations on the following subjects and shall be dealt with separately:

Detailed Investigation

1)

2)

Topographic survey

Centerline survey of interceptor sewer, conveyance sewer

Detailed survey of the intermediate pumping station and wastewater treatment
plant for the construction works

Geological survey

Geological investigation for canal crossing of interceptor sewer and conveyance
sewer

Soil investigation for foundation of intermediate sewage pumping station

Soil investigation for foundation design and soil improvement of wastewater
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treatment plant

3) Material sources survey
Identification of sources of reclaimed material of wastewater treatment plant site

Preparation/Finalization of Detailed design, Specification and Contract Documents

1)  Structural analysis
Temporally works

2) Detailed design of canal improvement
Review of design criteria
Study on temporally works to construct embankment
Study on sludge removal
Preparation of drawings

3) Detailed design of interceptor and conveyance sewers
Review of design criteria
Study on detours during construction
Preparation of drawings

4) Detailed design of intermediate sewage pumping station
Review of design criteria
Study on temporally works
Study on coordination of construction works of vertical shaft for pipe jacking and
pumping station
Preparation of drawings

5) Detailed design of wastewater treatment plant
Review of design criteria
Study on soil improvement and protection of land sliding
Study on structure foundation
Study on stepwise construction
Preparation of drawings

6) Cost estimate
Price analysis classified on the basis of labor, materials, equipment, tax, overhead,
profit, etc. and Breakdown of foreign and local currency portion

7)  Study and proposal of construction execution
Study on construction schedules
Study on the materials and equipment, which will be used for the construction
Study on the construction method
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8) Finalization of tender documents
Finalize the pre-qualification documents and tender documents for the whole
project, which were prepared by JICA study Team in the detailed design stage

Stage 2 : Assistance in Pre-tendering and Tendering Stage

M)

)

10.2.2

Assistance in Pre-Tendering Stage (Pre-qualification of Contractors)

1) Assist PMU WEIP if necessary, in the updating of the pre-qualification forms and
in the preparation of the pre-qualification advertisement.
2) Assist PMU WEIP to evaluate the pre-qualification documents

Assistance in Tendering Stage

During the tendering stage, the Consultant’s work shall include but not necessarily
limited to the following tasks:

1) Assist PMU WEIP to conduct pre-bid conference and pre-bid site inspection for
interested contractors and furnish any additional information when needed.

2)  Assist PMU WEIP to issue the addendum to the bid documents as required.

3)  Assist PMU WEIP in the opening of bids, evaluate the bids received, and prepare
recommendation for contract awards.

4)  Assist PMU WEIP in the contract negotiations with contractors, if necessary.

5) Prepare and compile all documents for the complete construction contract to be
submitted to PCHCMC by PMU WEIP for approval.

Construction Supervision Stage

The Consultant shall perform his duties in accordance with acceptable criteria and
standards applicable to the construction and shall exercise the power vested in him as
“the Engineer”. The term “the Engineer” shall mean the Consultant or his authorized
representative appointed by PMU WEIP and approved by the JBIC and notified in
writing to the Contractors to act as the Engineer for the purpose of completing the
Project.

The Consultant shall have full authority to direct, oversee and revise the works as needed
and as defined in the General Conditions of Contract. The Consultant shall establish an
organization which shall meet PMU WEIP’s requirement for the proper execution of the
Services.

The Consultant shall provide the following services applying Task Concept:

1) Represent the interest of PMU WEIP vis-a-vis the Contractor in any matters
related to the construction contract and the proper execution thereof.
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2)

3)

4)

5)

6)

7)

8)

9)

10)

11)

Furnish all necessary soil and topographic data for the use of the Contractor to
establish the construction method and schedule for each facility.

Review and recommend for approval of PMU WEIP the Contractor’s working
schedule or revisions thereto and any such plans or programs that the Contractor
is obliged to furnish for the Engineer’s approval. Prepare and submit a
disbursement schedule to PMU WEIP.

Assess the adequacy of all inputs such as materials, labor and equipment
provided by the Contractor and his method of work in relation to the required rate
of progress of the work. When required, take appropriate action in order to
expedite the work progress. Keep and regularly update a list of the Contractor’s
equipment (and its condition) to ensure compliance with the list of equipment
which the Contractor provided in his bid.

Inspect and evaluate all Contractor’s installations, housings, shops, warehouses
and other accommodations to ensure compliance with the terms and conditions of
the contract documents.

Examine and make recommendation to PMU WEIP on all claims from the
Contractor for time execution, extra compensations, work or expenses or other
similar matters.

Compute quantities of approved and accepted work and materials. Check, certify
and make recommendations to PMU WEIP on the Contractor’s monthly and final
payment certificates.

Prepare and submit reports to PMU WEIP as required on the progress of the work,
the Contractor’s performance, quality of works, and the financial status and
forecasts.

Propose and present to PMU WEIP for approval any change in the plans deemed
necessary for the completion of the work including information on any effect of
changes on the contract amount and the time of completion of the Project, and
prepare all necessary change orders including altering plans and specifications
and other details. Inform PMU WEIP of any problems or potential problems
which may arise in connection with the Contract and make recommendation to
PMU WEIP for possible solutions.

Station at least one of the Engineer’s Representatives at the site at all times when
the Contractor is working, to supervise the work and issue instructions as

required.

Furnish timely assistance and direction to the Contractor on all matters related to
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12)

13)

14)

15)

16)

17)

18)

19)

20)

21)

22)

the interpretation of the contract documents, ground survey controls, quality
control testing, and any other matters relating to the requirement of the Contract
and progress of the Project.

Organize supervision of the works with proper allocation of responsibilities to the
individual inspectors and supervise their work in order to ensure effective
execution of the Services.

Prepare Engineering reports including records of inspection, progress and
performance of the work.

Review all Contractor’s drawings, shop drawings, erection drawings, and
drawings for temporary works.

Verify the Contractor’s stakeout surveys for centerline alignment, structure
location surveys, and vertical control bench marks.

Assure the receipts of, and maintain all warrants for materials accepted and
incorporated in the Project, as required under the terms of the contract
documents.

Assess the adequacy of the soil and materials testing laboratory provided by the
Contractor.

Monitor and report on the environmental influence during the construction and
indicate measures to improve the situation as required.

Inspect the safety aspects of the construction and improvement works and
construction methods and procedures to ensure that every reasonable measure
have been taken to protect life and property.

Before the issuance of the Certificate of Completion, the Consultant shall carry
out the necessary inspection, specify and supervise any remedial works to be
carried out and when completed, recommend PMU WEIP the final inspection and
acceptance of the Project.

Perform any and all other items of the works not specifically mentioned above
but which are necessary and essential to successfully supervise and control the
construction activities in accordance with the plans, specifications and terms of
contract. The Consultant’s responsibility for the works shall continue until the
Certificate of Completion has been issued by the State Acceptance Committee.

Assist and make recommendations to PCHCMC for setting up an actual
maintenance and operation scheme for the Project after completion.
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M)

)

23) Implement environmental monitoring during construction, based on the results of
review of environmental impact analysis derived in the detailed design stage by
JICA.

Study on Institutional Development

In the detailed design study conducted by JICA 2000, the optimum organization for
operation and management of the urban drainage and sewerage system was proposed.
The detailed study for operation and management including the sewerage charge
collection system will be conducted.

The Study will cover:

1) Preparation of O/M Plan
(i) Establishment of monitoring system of rain fall, water level and water
quality of rivers and canals
(if) Preparation of O/M manual of pump drainage and sewerage facilities
(iii) Preparation of sewer network database

2)  Preparation of Financial Plan
(i) Developing the new sewerage charging system
(ii) Preparation of financial perspective of the newly establish organization

3) Preparation of Institutional Strengthening Plan
(i) Sewerage service charge collection system
(i) Regulations required for management of the sewerage system
(iii) Establishment of discharge water quality standard to the sewerage system
(iv) Preparation of personal training and technology development plan

Transfer of Technology

An effective transfer of knowledge and technology to the counterpart personnel on
construction of urban drainage and sewerage facilities will be accomplished by means
of both on-the-job training and overseas training. Main fields of overseas training are
as follows.

(i)  Urban drainage improvement

(i) Flood prevention by non-structural measures

(iii) Improvement of combined sewer system

(iv) Design of sewer network system and treatment plant

(v) Water quality analysis and management

(vi) Operation and maintenance of pump drainage and sewage treatment plant
(vii) Maintenance of sewer network system

(viii) Construction of sewer system
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10.3

1)

(iX) Sewerage management
Work Schedule, Reports and Documents

The Consultant shall commence works in Viet Nam after receiving the Letter of Intent.
In accordance with the works requirements, total of 59 calendar months for the
completion of the Consulting Services are estimated. In accordance with the volume of
works involved in (i) Pre-construction stage and (ii) Construction supervision stage are
estimated as follows:

(i) Pre-construction stag : 13 calendar months; and

(i) Construction supervision Stage 46 calendar months

The Consultants shall submit the following reports and documents in English and
Vietnamese:

Pre-construction Stage

1) Monthly Report
The Consultant shall submit five (5) copies of a Monthly Progress Report briefly
and concisely describing all activities and the progress of works including in the
Review of the Detailed Design, the problems encountered, remedial
measures/solutions and other significant matters which are transpired in the
previous month.

2) Interim Report
Within one (1) month after completion of the Review of detailed design stage, a
Final Design Report summarizing the Consultant’s activities and progress of
work, design criteria and design calculations shall be submitted. The number of
copies of this report will be agreed before preparation but shall not exceed ten
(10).

3) Bill of Quantities and Cost Estimation
Quantity calculations and Bill of Quantities as well as Cost Estimation shall be
submitted in ten (10) copies. The detailed cost estimations will be derived from a
detailed bill of quantities taken from the detailed design drawings and
specifications, and relevant conditions.

. Unit price analysis shall be classified into labor, materials, equipment, tax,
tariff and overhead, etc.;
. Breakdown of foreign and local currency portion shall be shown; and
. Financial schedule (annual fund requirement according to the construction
schedule) shall be prepared.
4)  Tender Documents
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)

5)

6)

In accordance with the implementation schedule agreed by PMU WEIP and the
Consultant, Tender Documents shall be submitted for each contract package.

The Consultant shall prepare the following documents to procure a construction
firm(s).

. Instruction to Bidders;

. Form of Contract;

. General Condition of Contract;

e Special Provisions of Contract;

e Technical Specifications;

. Bid, Bid Schedule and Schedule of Rates and Prices;
. Drawings; and

. Detailed Work Schedule

Pre-qualification Report
The Consultant shall assist the PMU to compile pre-qualification report for each
project package.

Bid Evaluation Report and Formulation of Contract Documents
The Consultant shall assist the PMU to prepare bid evaluation and contract
document for each project package.

Construction Supervision Stage

1)

2)

3)

Monthly Report

The Consultant shall submit five (5) copies of a Monthly Progress Report in the
accepted form briefly and concisely describing all construction activities and
progress for the previous month. Problems encountered and problems anticipated
shall be clearly stated, together with steps taken or recommendation for their
correction. These reports shall also list the Contractor’s equipment and work
force.

Final Report

Within one (1) month after completion of construction, a Final Design Report
summarizing the Consultant’s activities and progress of work in relation to
construction supervision shall be submitted. The number of copies of this report
will be agreed before preparation.

Construction Data

Within one (1) month after completion of construction, the Consultant shall
provide construction data to PMU WEIP with one (1) full size set of as-built
plans on the stable base material plus three (3) printed copies showing final
details of the project as completed together with all data, records, field books, etc.,
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4)

5)

6)

7)

8)

with a properly indexed catalogue.

Final Construction Report

Within three (3) months after completion of construction, a Final Construction
Report summarizing the construction activities, total effects of contract changes,
claims or disputes and any other substantive matters having an effect on the
amount, cost and progress of work shall be submitted.

Report on Institutional Development

Within 12 months after commencement of the Engineering service, five (5)
copies of Institutional Development Report summarizing operation and
maintenance plan, financial plan and institutional strengthening plan shall be
submitted.

Service Completion Report

A Service Completion Report shall be submitted after completion of all Services
stipulated in the contract, giving a summary of the whole period of the Services.
This report shall be referred to regarding the issuance of the Statement of
Performance for the final payment.

Report on the Overseas Training
After finishing the Overseas Training, the Consultant shall submit five (5) copies
of report on the Overseas Training describing the training activities.

Information to the JBIC

The Consultant shall assist PMU WEIP to compile reports and documents, which
will be submitted to the JBIC by PCHCMC. The following reports may be
expected.

(i) Progress Report describing status of the Project and Land Acquisition and
Resettlement etc

(i) Tender Documents and Bid Evaluation Reports

(iii) Contract Documents

(iv) Project Completion Report in accordance with the JBIC’s form

(v) Post Construction Evaluation Report

10.4  Required Expertise Input

It is estimated that following types and numbers of personnel will be required for the
Engineering Services.

10.4.1 Pre-construction Stage

The required experts for pre-construction stage will be consisted of, but not limited to,
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the following personnel.

The required assignment man/month of both Expatriate and National Engineer are at

Expatriate Nos. Man-month

Project Manager 1 13
Co-Ordinator 1 5
Urban Drainage Engineer 1 8
Sewage Treatment Engineer 1 8
Sewer Line Engineer 1 8
Structure Engineer 1 5
Civil Engineer 1 5
Mechanical Engineer 2 13
Electrical Engineer 1 8
Topographic Survey Engineer 1 1
Soil/Material Engineer 1 5
Cost Estimator 1 5
Document Specialist 1 13
Institutional Expert 1 8
Quantity Engineer 1 3
Total Man-month 108

National Engineer Nos. Man-month

Co-Project Manager 1 13
Urban Drainage Engineer 2 16
Sewage Treatment Engineer 1 8
Sewer Line Engineer 2 16
Civil Engineer 2 10
Architect 1 5
Mechanical Engineer 2 16
Electrical Engineer 2 16
Road Engineer 1 5
Bridge Engineer 1 5
Environment Engineer 1 5
Topographic Survey engineer 1 5
Soil/Material Engineer 1 5
Cost Estimator 3 15
Document Specialist 2 31
GIS/Database Processing Specialist 1 5
CAD System Engineer 1 5
Resettlement Specialist 1 5
Resettlement Coordinator 3 9
Social Worker 6 48
Total Man-month 243

108 m/m and 243 m/m respectively.

10.4.2 Construction Supervision Stage

The following Experts and National Engineers will be assigned for the Construction

Supervision stage.

Expatriate
Project Manager

Nos.
1

Man-month

46
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Resident Engineer (Package A) 1 30
Resident Engineer (Package B) 1 28
Resident Engineer (Package C) 1 36
Resident Engineer (Package D) 1 37
Resident Engineer (Package E) 1 44
Urban Drainage Engineer 1 6
Sewage Treatment Engineer 1 9
Sewer Line Engineer 1 17
Mechanical Engineer 1 9
Electrical Engineer 1 9
Institutional Expert 1 4
Document Specialist 1 18
Quantity Engineer 1 21

Total Man-month 314

National Engineer Nos. Man-month
Co-Project Manager 1 46
Assistant Resident Engineer (Package A) 1 30
Assistant Resident Engineer (Package B) 1 28
Assistant Resident Engineer (Package C) 1 36
Assistant Resident Engineer (Package D) 1 37
Assistant Resident Engineer (Package E) 1 44
Urban Drainage Engineer 2 24
Sewage Treatment Engineer 1 9
Sewer Line Engineer 2 78
Acrchitect 1 30
Mechanical Engineer 2 52
Electrical Engineer 2 52
Road Engineer 1 10
Bridge Engineer 1 10
Environmental Engineer 1 16
Soil/Material Engineer 1 23
Institutional Expert 1 12
Economical/Financial Expert 1 12
Quantity Survey Engineer 3 132
CAD System Engineer 1 23
Document Specialist 2 36
Resettlement Specialist 1 15
Resettlement Coordinator 3 3
Social Worker 6 24
Assessment Specialist 1 2

Total Man-month 770.5

The total required man/month of both Experts and National engineers are estimated at 314
m/m and 770.5 m/m respectively.
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1.1

11.1.1

11.1.2

CHAPTER 11 ENVIRONMENTAL IMPACT ASSESSMENT
Objective
Introduction

Fig. 11.1 shows the steps in environmental impact assessment for this study. The
environmental assessment has been carried out in four steps as mentioned below:

Step1 Initial Environmental Examination (IEE) and Preparation of Terms of
Reference (TOR) for Environmental Impact Assessment Survey for the
Priority Project, Tau Hu Ben Nghe Doi Te Project,

Step 2  Execution of Environmental Surveys on Tau Hu Ben Nghe Doi Te Project,

Step 3 Environmental Impact Assessment (EIA) on Tau Hu Ben Nghe Doi Te Project,

Step 4  EIA for the Detailed Design Study on HCMC Water Environment Project.

EIA was carried out from August — September 1999 and details are reported in Report
“Environmental Impact Assessment” prepared by CENTEMA and approved by MOSTE.

EIA for the Detailed Design Study on HCMC Water Environment Project was carried out
from November — December 2000 in order to get the further information in addition to
the previous study and details are reported in “Environmental Impact Assessment for the
Detailed Design on HCMC Water Environment Improvement Project” Report prepared
by CENTEMA and approved by MOSTE. Brief summary of the report is presented in
Appendix (EIA) of Data Book Vol 1.

Objectives of the Study

An environmental impact assessment survey shall be carried out in accordance with legal
requirements of the Socialist Republic of Viet Nam and Ho Chi Minh City. The
objectives of the survey are:

(@) To identify project activities, particularly those which may cause significant
environmental impacts;

(b) To describe the status of environmental quality in the project area, particularly
those features which may experience impact in the future;

(c) To predict and evaluate the significant environmental impacts whether negative or
positive;

(d) To provide the mitigation measures for preventing, minimizing, and eliminating the
environmental impacts; and

(e) Torecommend countermeasures for environmental management and monitoring.
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11.1.3 Project Area

The detailed design study of the phase I consists of:

Tau Hu - Ben Nghe Canal (Canal improvement of 7.288 km);

Thanh Da (Pump drainage improvement);

Ben Me Coc (1) (Pump drainage improvement);

Ben Me Coc (2)(Drainage improvement);

Interceptor sewer development (including main and secondary interceptor sewer
and diversion chambers);

Intermediate wastewater-pumping station construction;

Conveyance sewer construction;

Wastewater treatment plant construction;

11.1.4 EIAReport Contents

The following contents should be included in the EIA report for the Detailed Design on
HCMC Water Environment Improvement Project in the Socialist Republic of Vietnam -
Project Phase I.

)
)
©)

(4)

()
(6)
(7)

Introduction;
Project description with major contents of detailed design;
Description on existing environmental condition and socio-economic in the project
area;
Assessment of impacts of the projection implementation on environmental quality,
socio-economic conditions and living condition of surrounding residential areas:
- Description of following impact boundary, characteristics and magnitude in
comparison with the “no project” scenario:
. Air environment;
. Water environment;
. Soil environment;
. Ecosystem;
. Infrastructure;
. Transportation;
. Public health;
. Others impacts.
- Impact evaluation of project option alternative;
- Overall evaluation (impact assessment);
Mitigation measures of negative impacts;
Proposing environmental quality monitoring program;
Conclusions and recommendations.

11.2  Law and Regulation

11.2.1 Vietnamese Laws and Requirement for EIA
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11.2.2

11.3

11.31

Environmental concerns and developments of environmental legislation and policies in
Vietnam began in the early 1990s. The National Assembly of the Socialist Republic of
Vietnam, at its 4" session of the IX Legislature, passed the Environmental Protection
Law (EPL) on 27 December 1993. Subsequently, the decree No. 175-CP was issued on
the 18" October 1994 to provide guidance for the implementation of the Law on
Environmental Protection. Additionally, Circular N0.490/1998/TT-BKHCNMT issued
on April 29, 1998 by Ministry of Science, Technology and Environment in guidance on
making and appraisal of Environmental Impact Assessment Report for investment
project. This specifies the requirements of an EIA at different stages of the project
development. For the detail design study, it is required to conduct EIA report following
the standard as presented in Appendix 1.2 of the Government Decree No. 175/CP. The
specific chapters include introduction, brief description of the project, environmental
status of the project areas, impacts of the project implementation to the environmental
and natural resources factors, and recommendations on the alternative for project
implementation.

Environmental Standards

All investment projects to be implemented within the territory of Vietnam shall have to
apply Vietnamese Environmental Standards issued by the Ministry of Science,
Technology and Environment. Those projects to be implemented at provinces where
local environmental standards is available, may be adopted, provided that such local
standards must be more stringent than those standards issued by MOSTE.

In case that other environmental standards required are not stipulated by the Vietnamese
Environmental Standards, the proponents may apply to adopt a set of or any standards
developed by other advanced countries provided that the adoption is subject to the permit
in writing granted by MOSTE.

Description of The Project Phase 1
Project Phasing

The priority project will be implemented through two phases, phase | and phase 11, as

follows:

- Phase | (2000 — 2005): along with the detailed design works of the basic structures
relating to this phase to be started firstly, the subjected construction works and the
related institution program will be orderly carried out.

- Phase Il (2006 — 2010): all the rest of the priority project, the expanded works in the
phase Il, and prolonged institution programs, will be carried out to achieve
completely all components envisaged in the priority project by the end of 2010.
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11.3.2

11.4

11.5

Implementation Program for Phase | Project

The phase | project consisting of detailed design and construction will be implemented
within 70 months, from March 2000 to December 2005. The detailed design will be
accomplished within 13 months between March 2000 and March 2001. The
pre-qualification and tendering of contractor will be done within 6 months from April
2001 to September 2001. The construction works will be conducted within 51 months
from October 2001 to December 2005. Implementation program is described in previous
chapters or Appendix (EIA) of Data Book Vol 1.

Significant Environmental Impact

The proposed project will result in improvement of living environment, public health
benefits and abatement of pollution to rivers and groundwater. Improper planning and
engineering design and the use of inappropriate construction techniques/methods and
equipment can be counterproductive and lead to serious negative short term and long
term impacts. Potential and significant environmental impacts, both positive and
negative are identified and assesses for

a) the pre-construction stage,
b) the construction stage, and
C) operation stage.

Principal impacts are below:

- the social impacts caused by the relocation/resettlement during the pre-construction
stage;

- the water and soil contamination caused by the disposal of canal sludge during the
construction stage; and

- the water and soil contamination caused by the disposal of sludge from wastewater
treatment plant.

Other impacts are shown in Appendix (EIA) of Data Book Vol 1. The impacts related to
the relocation/resettlement are described in Appendix (Relocation/Resettlement) of Data
Book Vol 1.

Pollution Prevention and Mitigation Measures

In order to minimize negative impacts and enhance positive impacts to environmental
quality, socio-economic condition caused by the activities of the project phase I,
mitigation measures applied are shown in Section 5 in Appendix (EIA) of Data Book Vol
1. The mitigation related to the relocation/resettlement is shown in Appendix
(Relocation/Resettlement) of Data Book Vol 1.
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1)

)

11.6

11.6.1

Mitigation of Impacts Caused by Canal Sludge Dredging

During the dredging, sediments messing and spilling when moving from canal bottom to
the barge causes water pollution. Technically, this pollution source can be prevented
using the following measures:

- At possible locations (existing street, narrow width of canal), employing excavator,
shovel scurf to dredge the supernatant nearby the shore during low tide;

- Employing as tight container as possible to avoid the spilling of water on the street
during transportation.

During the dredge, on the way from canal bottom to barge, some sediment is spilled and
dissolved into canal water and causes high color and suspended solid concentration. This
sediment will be partly settled at downstream of the flow. The settle location depends on
the flow direction and velocity. If the velocity and water level is high, sediments will be
carried further than the case of low velocity and water level. The spilling and settling of
sediments decreases the dredging efficiency. In order to overcome those obstacles, the
dredging procedure should be done with considering flow direction and flow rate.

Canal Sludge disposal sites with EIA approved by DOSTE are prepared in Can Gio and
Nha Be districts by Waterway Management Office. Canal sludge produced from the
project will be disposed into the above disposal sites with following Waterway
Management Office’s instruction in order to reduce the contamination of water and soil.

Treatment of Sludge from Wastewater Treatment Plant

Sludge generating from wastewater treatment plant (about 106 tons/day, 80%) is
proposed to treat by the following two options:

- Sludge generated is composted at wastewater treatment plant before sending to
HCMC Waste Disposal Company (HOWADICO) for dumping to municipal
landfill (23 tons/day, moisture content of 59%) as regulation.

- Dewatered sludge (moisture content of 80%) may be sent directly to HOWADICO
for composting before dumping in municipal landfill if HOWADICO’s project will
be available.

In all cases, the sludge generating from wastewater treatment plant will be disposed in
compost form to the domestic waste disposal sites of HOWADICO.

Monitoring Program
Monitoring Program during Construction Stage of Phases |

Monitoring shown in Fig. 11.1 shall be conducted during construction and operation
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stage under the supervision of the Department of Science, Technology and Environment
of Ho Chi Minh City.

(1) Water Quality Monitoring
Periodical Monitoring Program

The whole periodical monitoring program of water quality during construction stage of
the project phase | is summarized as follows:

Duration Frequency Samplin Sample per Total samples Total Indicator

Location (vears)  (time/year) g point sampling peryear  sample  type
point

Sai Gon River’ 2 4 1 4 16 32 A

Tau Hu - Ben 2 4 6 4 96 192 B

Nghe Canal

Wastewater 4 6 4 4 96 384 B

treatment plant
* Sai Gon River at the junction with Ben Nghe Canal

Monitoring indicators

- Type A: pH, Turbidity, Alkalinity, Acidity, TDS, SS, DO, COD, BODs, CI', N-NHj,
N-NO,’", N-NOj3', N-Org, P-PO,¥, Phenols, Qil, Cr, Pb, Cd, As, Hg, Fecal Coliform,
Total Coliform, Pesticide Cl, Pesticide P.

- Type B: pH, Turbidity, Alkalinity, Acidity, TDS, SS, DO, COD, BODs, CI', N-NHj,
N-NO,’, N-NOg, N-Org, P-PO,*.

Sampling methods

- At each cross section, samples will be taken at middle location and at 2 depth
levels: 1m from the surface and 1 m from the bottom of the canals. For cross
sections of the river, sampling will be done at 1 m and 6 m from the surface.

- Sampling should be taken in the opposite direction of water flow during both low
tide and high tide.

Daily Monitoring Program

The whole daily monitoring programs of water quality during construction stage of the
project phase | for dredging in Ben-Nghe Canal is presented as follows:
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Duration Frequency Samplin Sample per Total samples Total Indicator

Location (years) (timef/year) gpoint sampling peryear  sample  type
point
Sai Gon River 2 150 1 8 1,200 2,400 Turbidity

at  T-junction
with Ben Nghe
Canal

(2) Noise, Vibration and Air Quality Monitoring

Periodical Monitoring Program
The whole periodical monitoring program of noise, vibration, and air quality during
construction stage of the project phase | is summarized as follows:

Duration Frequency Samplin Sample per  Total  Total Indicator

Location (vears)  (time/year) gpoint sampling samples sample  type
point per year

Thanh Da 2.5 4 2 3 24 60 C

pumping station

Ben Me Coc 1 25 4 2 3 24 60 C

Ben Me Coc 2 15 4 2 3 24 36 C

Tau Hu - Ben 2.0 4 5 3 60 120 D

Nghe Canal

Sewer and 3.5 6 6 3 108 378 C

Drainage

Wastewater 4.0 4 2 3 24 96 C

treatment plant

Wastewater 25 4 2 3 24 60 C

pumping station

Monitoring indicators

- Type C: Noise, vibration, dust, NO,, SO,, and CO.

- Type D: Noise, vibration, dust, NO,, SO, CO, NH; H,S, CH,; and
microorganisms.

Sampling methods

- As social activities requirement, sampling time can be divided into the following
classes:
. Rush hours: 6.30 a.m. — 7.30 a.m. and 17.30 a.m. — 18.30 p.m.
. Official hours:8.00 a.m. — 12.00 a.m. and 13.30 p.m. - 17.30 p.m.
. Resting time: 22.00 p.m. — 6.00 a.m.

- Therefore, at each measurement point, noise level, and vibration have to be
measured for at least 10 minutes, except for air quality which have to be measured
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for at least 1 hour in each case during rush hours, official hours and resting time.

Daily Monitoring Program
Daily monitoring program of impacts from construction activities to air environmental
quality will be carried out mainly by observation and traffic control.

11.6.2 Monitoring Program during Operation Stage
(1) Water Quality Monitoring

Monitoring locations, duration, frequency, and number of sample
The whole monitoring program of water quality during operation stage is summarized as

follows.
Frequency Sampling Sample per Total samples Indicator
Location (time/year) ~ point sampling per year type
point
Sai Gon River” 4 1 4 16 A
Tau Hu — Ben Nghe Canal 4 6 2 48 B
Wastewater treatment plant 6 4 4 96 B

* Sai Gon River at the junction with Ben Nghe Canal.
(2) Noise, Vibration and Air Quality Monitoring
Monitoring locations, duration, frequency, and number of sample

The whole monitoring program of noise, vibration and air quality during operation stage
are summarized as follows:

Frequency Sampling  Sample per  Total samples per Indicator

Location (time/year) point  sampling point year type
Thanh Da pumping station* 4 2 3 24 C
Ben Me Coc 1* 4 2 3 24 C
Wastewater pumping station** 4 2 3 24 D
Wastewater treatment plant*** 4 2 3 24 D
* from the year 2004

** from the year 2005

*** from the year 2006

11.6.3 Cost Estimate for Monitoring Program

Total cost for monitoring program during construction stage is estimated as follows:
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Monitoring type  Survey Type Cost (million VND) Cost
(USD)
Periodical Water Quality
Analysis 297 20,489
Labor 13 914
Transportation 27 1,830
Noise, Vibration, and Air Quality
Analysis 270 18,604
Labor 84 5,280
Transportation 105 7,216
Daily Water Quality
Analysis 30 2,052
Labor 62 4,283
Total 888 61,170

Total cost for monitoring program during operation stage is estimated as follows:

No.  Survey Type Cost Cost
(million VND/year) ~ (USD/year)
01 Water Quality
Analysis 91 6,312
Labor 286
Transportation 8 572
02 Noise, Vibration, and Air Quality
Analysis 44 3,309
Labor 10 685
Transportation 12 857
170 11,750
Total
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FIG 11.1 STEPS IN ENVIRONMENTAL IMPACT ASSESSMENT
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12.1.1

12.1.2

CHAPTER 12 RELOCATION AND RESETTLEMENT

Scale of Relocation/Resettlement

Land Area to be Acquired

Area of land to be acquired for the Project is shown in the following table, including one
wastewater pumping station, three drainage pumping stations, and one wastewater
treatment plant, the southern edge and the northern edge (in ward 16 of district 8) of Ben

Nghe — Tau Hu Canal, and the conveyance sewer.

Location Area (m°)
Pumping Station at Ben Me Coc 1 (Ward 15 District 8) 20,424
Pumping Station at Ban Me Coc 2 (Ward 15 District 8) 19,746
Pumping Station at Dong Dieu (Ward 4 District 8) 6,000
Pumping Station at Thanh Da (Binh Thanh District)* 1,140
Wastewater Treatment Plant (Binh Chanh District)** 500,000
Road and sewer for Conveyance Sewer** 61,800
Ben Nghe — Tau Hu Canal Renovation (Southern edge: 126,753
District 4 and District 8, Northern edge: Ward 16

District 8)

Total 735,863

* including dike (375 m?), and not including the existing retarding pond

** agricultural land

The area of land to be acquired will be revised by the detailed household survey.

Number of Houses and Households to be Affected

Based on the initial surveyed document of Department of Land and Housing in July 1999
and Topographic Survey conducted by this project team, the number of houses and
households to be affected by the Project were surveyed and estimated by PMU in Nov.
2000. The result of the survey is summarized in the following table. These numbers will

be revised after the detailed household survey.

Affected Houses to be

Location Households |Removed/relocated
Ben Me Coc (1) Pumping Station 29 29
Ben Me Coc (2) Pumping Station 32 31
Wastewater Pumping Station at Dong Dieu 48 47
Thanh Da Pumping Station 98 96
Conveyance Route (Binh Chanh District) 20 0
Conveyance Route (District 8) 10 0
Wastewater Treatment Station 60 60
Ben Nghe — Tau Hu Canal Renovation

District 4 850 850

District 8 1,406 1,298
Total 2,553 2,411
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12.2

12.2.1

12.2.2

12.3

Legal Framework

The national and Ho Chi Minh City’s policy for the relocation/resettlement is shown in
various regulations. Details are shown in Section 3 of Appendix
(Relocation/Resettlement) in Data Book Vol 1.

National Level

. Land Law (Oct., 1993)

. Civil Code (July, 1996)

. Decree N0.22/1998/ND-CP (Apr. 24, 1998)

. Circular N0.145/1998/TT-BTC (Nov. 4, 1998) of Finance Ministry

. Decree N0.87/CP (Aug. 17, 1994) of the Government regulating land price frame.

. Decree N0.38/2000/ND-CP (Aug. 23, 2000) of the Government on relocation and
resettlement.

City Level

. Decision No. 05/QD-UB-QLDT (Jan. 4, 1995) of HCMC People’s Committee
issuing land price framework.

. Decision No. 5184/QD-UB-KT (Sep. 11, 1996) of HCMC People’s Committee
compensating the houses (structures) on standard price of houses to calculate the
registration fee multiplying 1.2 coefficient.

. Decision No. 5787/QD-UB-QLDT (Aug. 8, 1998) on managing the apartments to
relocate people living on canal.

. Draft regulation on compensation, damage and resettlement assists for HCMC
Water Environment Improvement Project, Tau Hu, Ben Nghe — Doi Te basin sent to
Departments to get comments and submitted to HCMC People’s Committee to get
its approval. This draft regulation is based on Draft Proposal of East — West
Highway Project and Drainage System Improvement Project — Hang Bang Basin
funded by ADB which is a small part of Tau Hu, Ben Nghe — Doi, Te basin.

Institutional Framework

Following institutions are related to the compensation, relocation and resettlement
(Details are shown in Section 4 of Appendix (Relocation/Resettlement) in Data Book Vol
1):

. HCMC People’s Committee

. Compensation and Resettlement Council at City Level

. District PC

. Compensation and Resettlement Council at District Level

. Project Management Unit (PMU)

. Specialized Teams of Compensation and Resettlement Council at District Level
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12.4

12.5

12.6

and PMU
. Department of Land & Housing
. Others

Procedure of Relocation and Resettlement

Based on the governmental decree on compensation for lost property in the case where
the state recovers land for use in national defense, security, national interest, and public
interest in Decree N0.22/1998/NC-CP and the HCMC PC’s policy and instruction in
Document N0.2553/1999/CV-UB-QLDT, the following steps are proceeded by relevant
agencies.

. Flow of relocation and resettlement procedure is shown in Fig. 12.1.

. Schedule for the land acquisition, compensation, and resettlement is shown in Fig

12.2,12.3,12.4,12.5 and 12.6.

Compensation

Compensation will be provided in cash, by land or by house according to Decree No. 22.
Scope of compensation is;

. Loss of the whole area of confiscated lands stated in Decree No.22

. Loss of properties on confiscated land, including infrastructure

. Subsidizing people and factories that have to be relocated

. Paying fees to confiscated land-owners who have to change their jobs

. Paying the cost of site clearing, moving and allowance

Categories for compensation and unit rates will be shown in a regulation on
Compensation and Resettlement in construction investment project items of HCMC
Water Environment Improvement Project to be issued by HCMC PC as shown in Data
Book (Relocation/Resettlement).

Based on draft regulation on compensation and resettlement in construction investment
project items of HCMC Water Environment Improvement Project, the PMU of this
project prepared the land acquisition and compensation costs by items with unit costs
prescribed by both central and HCMC governments. The results are shown in Table 12.1.
After the detailed household survey, the compensation costs will be revised.

Resettlement Sites Development

Resettlement Sites Developments must be finished before the relocation starts. Based on
the HCMC Housing Development Program, HCMC Water Environment Improvement
Project proposes to resettle the relocated people into 10 sites in Districts 4, 8, Binh Thanh,
7, Binh Chanh. Locations of the resettlement sites are shown in Table 12.2.
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Based on the results of the questionnaire to the housing companies, cost for the
resettlement sites and its breakdown for the technical and social infrastructure and
housing construction are shown in Table 12.3.

The following procedure is done:

1)
2)
3)
4)
5)
6)

7)
8)

Investigate the current situation of the land lot, estimate the scale of construction
and agree on location;

Preliminary negotiation with households in the proposed area on compensation and
land acquisition is taken;

Prepare the project to submit to relevant authority for approval, depending on the
size of the project;

After getting the approval, the compensation and land acquisition is proceeded in
accordance with current regulations;

Estimate the costs of construction;

Organize the bid of construction package;

Land leveling and construction of packages; and

After the completion of housing construction, the developer coordinates with
district PCs, where relocatees come from, to transfer houses.

The present condition of some projects for resettlement sites development is as follows:

District 4: due to limitation of land fund (high population density is about 54,000
person/km?). There are 3 apartment sites for 415 households. All apartments are
nearly completed and arranged some households lived along canal Ben Nghe from
Ong Lanh to Calmette Bridge). Meanwhile, district 4 has 13 ha at Phu My Ward,
District 7 (this project has got approval and completed compensation), this is done
by exchange land lots available infrastructure.

Binh Thanh District: there is complete apartment A9 Dinh Bo Linh for resettlement.
This apartment has approval for construction of 186 units, in which 80 units were
constructed in advance and allocated relocatees in district 1. Remaining about 106
units shall be done at the end of this year to resettle relocatees from Thanh Da area
of Ward 27, Binh Thanh District.

District 8 balances housing and land fund to resettle fully as request. District 8 has

construction plan of 5 apartment sites:

. Binh Hung apartment sites constructed 80 units and 60 units shall be done in
year 2000.

. Bui Minh Truc apartment sites at Ward 6 has been constructing 120 units and
will be finished at December/2001.

. Bui Minh Truc apartment sites at Ward 5 having 544 units is opening bid of
construction and completion at year 2002.

. Ba Dinh Apartment sites being warehouse of 2 ha for resettlement site shall be
constructed 350 units and completed at the middle year 2002.
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12.7

12.7.1

M)

)

©)

12.7.2

. Resident area at Ward 16 is only constructed infrastructure and exchanged.
This project shall be completed at year 2001

- Binh Chanh District: Location has not been determined.
Mitigation Measures

Public Involvement

Public Hearing Meeting

The public hearing is organized by each district under supervision of the Department of
Land and Housing to collect opinions and wishes from relocatees during preparation of
detailed compensation plan.

Public Consultation

In general, households to be relocated are not familiar with the compensation and
resettlement issues such as purchase of new house in resettlement site, job opportunity
after resettlement, and education for children in the resettlement site.

. Therefore, the public consultation service during and after the resettlement will be
coordinated by relevant district under supervision of Land and Housing
Department.

. Each affected household can express its ideas or opinions on questionnaire which is
collected by district People’s Committee and is reported to Land and Housing
Department.

Grievance Procedure

Opinions and grievance raised by affected households will be timely collected and

carefully incorporated into the compensation and resettlement process.

. Opinions and grievances raised by affected households should be resolved directly
by district People’s Committee under the supervision of the Compensation and
Resettlement Council at City Level.

. Mechanisms and manuals for frequent dispute and grievance resolution will be
established based on the recent experiences of resettlement in HCMC, and then
staff in charge of compensation and resettlement procedures will be trained in
advance.

Income Restoration
Importance of income restoration for the relocatees and affected people has recently

become an international principle on the resettlement for both intentional donors and
personnel in charge of the resettlement issues in developing countries as well as the
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12.7.3

requirement described in the JBIC Environmental Guidelines.

. The income restoration means that relocatees can continue previous job or find a
new regular job to keep their income levels at least equivalent to their pre-project
income levels. And if possible, it is desirable that income levels for the relocatees
should be improved at the resettlement through the Project. In addition the income
restoration after resettlement can be an important incentive for relocatees to settle
down at the resettlement sites.

. The income restoration is not prescribed in the present laws and regulations
relevant to the resettlement though equivalent cost of living for six months is
subsidized based on the Decree 22/1998/ND-CP.

. To minimize the inconvenience for the relocatees, the land-use-right tax and
register fees are exempted in case they purchase houses in the resettlement sites.

Department of Labor, Invalid and Social Affairs, and District People’s Committee will be
involved in the Compensation and Resettlement Council to implement the following
measures:

. Provision of Chance for Continuation of Previous Business and Job
. Provision of New Employment Opportunity

. Introduction of Business Loan

. Poor Alleviation Fund

. Early Provision of Alternative Land for Agriculture

Supervision and Monitoring

HCMC recognizes the importance of the monitoring activity for the resettlement based
on the recent experiences of resettlement programs.

. As soon as the procedures for compensation and resettlement start, the
Compensation and Resettlement Council at City Level, headed by Vice Chairman
of the HCMC People’s Committee, supervises the progress of implementation with
support of Department of Planning and Investment and Department of Land and
Housing.

. Department of Land and Housing has responsibility to collect all the information
related to relocation and resettlement, and reports to the Compensation and
Resettlement Council at City Level.

. When any problems are found or reported, the PMU gives instructions to the
district offices based on the relevant regulations and experiences of the recent
resettlement programs.

. After the relocatees move into the resettlement sites, monitoring activity will be
implemented periodically by relevant district offices under supervision of the Land
and Housing Department to check mainly following items:

- Settle down at the resettlement sites
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12.7.4

1)

- Relocation and rebuilt of facilities

- Relationship in community

- Any grievance and problem

Monitoring activities are proposed to start from commencement of move to the
resettlement site.

After the completion of the Project, relocatees who are employed in the Project
should be monitored whether they find and engage in new job for 3 months.
Duration of monitoring is supposed to be around 3 years in total to check the above
monitoring items and any unexpected things in the resettlement sites.

The PMU will report JBIC the situation of land acquisition and resettlement for the
Project and progress of the Resettlement Action Plan periodically.

Participation of Social Workers

Introduction

Two basic principles for relocation/resettlement should be followed:

(a)
(b)

after relocation life for the affected people should be the same or better than before;
and

there must be discussions with the people, since they are the ones affected by these
projects. As a general rule, communities and poor people should be involved in
urban planning.

It is possible that a lot of difficulties and problems for the affected people may occur
during relocation/resettlement process as shown below:

Insufficient compensation for some affected people

The families who live on the land that is earmarked for clearance are mostly very
poor. When they are forced to leave their homes, those who have legal ownership of
their houses are given compensation, which may or may not be enough to enable
them to move into a reasonable house or apartment in a reasonable locality. Those
who are tenants and those who brought or put up houses unofficially, receive no
compensation at all. That was the risk they took, when they settled in the area, and
so they have no ground complaint.

Insufficient information for some affected people

Often communities slated for urban development and resettlement are not fully
informed about the plans. There should be a limit to the areas slated for urban
development and conditions and plans should be made clear to everybody. In some
cases, there is insufficient information on supporting program.
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Unstable life in the new resettlement site for some affected people

It has been reported that following relocation few people continue to live in the new
apartment because they are too poor to stay there and must relocate again in order to
earn a living. Employment is therefore more important than housing. The poor also
often sell their new apartment and return to the slums in order to maintain vital
social ties. Relocation should not be driven only by an environmental agenda, but
should give equal consideration to poor people’s economic and social concerns.
There is a need for more research on relocation programs and their impact on poor
people in Ho Chi Minh City.

Social workers will be involved during relocation and resettlement process in order to
solve above difficulties.

Roles of Social Workers

Social workers participate in several steps during relocation and resettlement. These
steps are as follows:

1) Planning

2)

The plan of social workers’ involvement is made by high level experts in social
field of Ho Chi Minh City (planner) in order to mitigate negative impact of
resettlement. The responsibility of the planner is to review plan of detailed
household survey, and plan of assessing the problems during appropriate hearing of
opinions of project-affected-people in order to implement public involvement by
social workers.

Implementation
- Announcement of relocation (at detailed household survey)
. Unofficial announcement on relocation
. Monitor and assess results induced from unofficial announcement on
method of compensation and resettlement sites and schedule.
. Assist the Compensation, Relocation, and Resettlement Councils at
District Level in informing affected people on relevant laws and
regulations concerning land acquisition, compensation and resettlement.

- Participatory Rapid Assessment (PRA)

- Updates of Relocation/Resettlement Schedule
Before land acquisition and relocation/resettlement, social workers shall
assist the Compensation, Relocation and Resettlement Council at District
Level on the updates of land acquisition and relocation/resettlement schedule.
- Announcement of Land Acquisition
The social workers shall participate in meeting held by the Compensation,
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Relocation and Resettlement Council at Ward Level in order to inform the
relocatees on land acquisition, compensation, relocation and resettlement.
The social workers shall make the relocatees understand the legal procedures
related to the decision on resettlement and land acquisition.

Public Hearing Meeting

The social workers shall participate in public hearing meeting in order to
collect opinions and wishes from relocatees during preparation of detailed
compensation plan and resettlement plan.

Negotiation of Compensation and Resettlement

In order to solve problems in negotiation for compensation and resettlement
between Compensation, Relocation and Resettlement Council and the
project-affected people, the social workers shall input information and
counsel them on the justification related to the compensation and
resettlement.

Public Consultation

Social workers collect opinions from the project-affected people in Public
Hearing Meeting, Negotiation, Detailed Household Survey, Participatory
Rapid Assessment, Grievance Procedure and so on before, during, and after
the resettlement.

Grievance Procedure

Social workers shall participate in the grievance procedure to collect opinions
and grievance raised by affected households in order to carefully incorporate
them into the compensation and resettlement process.

Community Development

Based on the results of the PRA and Detailed Survey by the PMU, community
development is implemented to ensure the sustainability of resettlement work
by educating the affected people the benefits of improving living environment,
concept of settle-down, self-management in the new resettlement living
quarters.

Assessment on Resettlement Procedure
The social workers shall assess resettlement works and living conditions of
the new dwellers in the resettlement sites.

3) Recommendation
The social workers shall submit recommendation on compensation, relocation and
resettlement process to PMU and HCMC PC.
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TABLE 12.1 COMPENSATION AND RESETTLEMENT COST

Unit: million VND

District
No Category Unit Number  Unit Price 4 8 B.T. B.C. Total
1/House
2nd m2 5,100 1.440 7,344 7,344
8,430 1.440 12,139 12,139
3rd m2 17,000 0.720 12,240 12,240
28,100 0.720 20,232 20,232
1920 0.720 1,382 1,382
1200 0.720 864 864
4th m2 42,500 0.420 17,850 17,850
70,250 0.420 29,505 29,505
4,608 0.420 1,935 1,935
2,880 0.420 1,210 1,210
2 Land m2 51,000 2.600 132,600 132,600
110,161 2.300 253,370 253,370
14,338 0.110 1,577 1,577
1,140 1.700 1,938 1,938
552,300 0.080 44,184 44,184
3 Electric No. 425 1.500 638 638
meter 703 1.500 1,055 1,055
48 1.500 72 72
30 1.500 45 45
4 Water No. 340 2.000 680 680
meter 562 2.000 1,124 1,124
19 2.000 38 38
12 2.000 24 24
5 Telephone No. 340 1.800 612 612
422 1.800 760 760
19 1.800 34 34
6 Relocation family 850 2.000 1,700 1,700
allowance 1,405 2.000 2,810 2,810
96 2.000 192 192
60 2.000 120 120
Stabilization person 4,250 1.000 4,250 4,250
allowance 7,025 1.000 7,025 7,025
480 1.000 480 480
300 1.000 300 300
Loss of family 425 8.000 3,400 3,400
business 703 8.000 5,624 5,624
Crops and 14,338 0.028 401 401
trees 552,300 0.025 13,808 13,808
Reward for family 850 5.000 4,250 4,250
family who 1405 5.000 7,025 7,025
move in time 96 5.000 480 480
60 5.000 300 300
Sub-total (1) 185,564 = 342,647 6,552 60,854 595,617
Spare cost 9,278 17,132 328 3,043 29,781
for house
5% of sub-total (1)
Cost for 1,763 2,914 199 124 5,000
removing
underground
work
Sub-total (1) 196,605 362,694 7,079 64,021 630,398
Service cost 3,932 7,254 142 1,280 12,608
for compensation
and clearance
2% of Sub-total (1)
Total | 200,537 | 369,947 | 7,220 | 65,301 | 643,006
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TABLE 12.2 HOUSING PROJECTS FOR RELOCATION AND RESETTLEMENT

Exchanged
Projects Investors Area (m2) |Apartments|House
Foundation
District 4 138,382 625 425
C3 Building, ward 6 Housing Management 1,629 105 0
District 4 & Development of
District 4
B4 and B5 Buildings, Housing Management 3,753 310 0
Ward 3, district 4 & Development of
District 4
Phu My residential Housing Management 133,000 210 425
Place, District 7 & Development of
District 4
Binh Chanh District 50,000 0 60
Binh Hung Commune Binh Chanh District 50,000 0 60
Residential
District 8 183,029 1,354 300
Binh Dang Residential | Housing Developmental 4,968 140 0
&
Place, ward 6, district 8 | Commercial Company
Bui Minh Truc Housing Development 66,713 544 0
Residential
Place, ward 5, district 8 | Service Company/ Dist.8
Bui Minh Truc Tan Binh Dong Company 9,348 120 0
Residential
Place, ward 6, district 8
Residential Place, Housing Development 100,000 200 300
Ward 16, District 8 Service Company/ Dist.8
481 Ben Ba Dinh St., General Company of 20,000 350 0
River-
Ward 6, district 8/the Ways
storage
Binh Thanh District 2,476 106 0
A9 Building, Dinh Bo Housing Development 2,476 106 0
Linh Company of Binh Thanh
District
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TABLE 12.3 COST FOR RESETTLEMENT SITES DEVELOPMENT
(Unit: Million VND)

Proposed Resettlement  |Land Acquisition |Technical Social Housing Others  |Total
Site And Infrastructure [Infrastructure |Construction
Compensation
District 4
C3 Building, ward 6 2,700 2,392 1,500 9,377 1,027 16,996
District 4
B4 and B5 Buildings, 1,488 2,000 1,000 23,923 2,540 30,951
Ward 3, district 4
Phu My residential 10,702 40,057 0 13,272 4,315 68,346
Place, District 7
Binh Chanh District
Binh Hung Commune 3,390 11,971 0 0 1,037 16,398
Residential
District 8
Binh Dang Residential 1,190 1,700 0 13,332 558 16,780
Place, ward 6, district 8
Bui Minh Truc Residential 4,299 8,115 2,292 54,076 5,745 74,527
Place, ward 5, district 8
Bui Minh Truc Residential 692 1,300 369 8,706 925 12,000
Place, ward 6, district 8
Residential Place, 2,807 5,299 1,496 38,446 652 48,700
Ward 16, District 8
481 Ben Ba Dinh St., 5,560 4,925 3,090 19,316 2,109 35,000
Ward 6, district 8/the storage
Binh Thanh District
A9 Building, Dinh Bo Linh 1,100 1,120 0 8,920 500 11,640
Total 33,928 78,879 9,747 189,356 19,408| 331,338
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| Identify Boundary of Relocation |

| Preparation of Detailed Household Survey |

Decision by HCMCPC on Establish the Compensation and
Resettlement Council

Contracting with Measure Units to Identify Demarcation Boundary,
Drawn the Relocation Map (1/500)

Measuring Land-House Conducting the Detailed Household Survey and
Situation with Scale 1/100 Participatory Rapid Assessment by Relevant District

| Analyzing Data by Relevant District

Announcing of Compensation Frame and Resettlement Plan,
and Collecting Public Opinion

PMU and Compensation and Resettlement Council Submit Survey
Report to HCMCPC
and HCMCPC Make Decision on Population Adjustment

v

Compensation and Resettlement Council Makes Compensation Policy
Through Finance-Price Department and Submit it to HCMCPC
to Get Approval

[ Announcement of Land Acquisition to Public |

v

| Negotiation and Agreement with Households to be Relocation |

v

[Payment of Compensation to Households |

v

| Move to Resettlement Places |

v

[ Solving Complains and Problems |

[ Assessment of Re*)cation/Resettlement Results |

FIG. 12.1 PROCEDURE PROCESS OF RELOCATION/RESETTLEMENT

JICA - The Detailed Design Study on HCMC Water Environment Improvement Project
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CHAPTER 13  INSTITUTIONAL DEVELOPMENT PROGRAM
Training recommended for the Project

The Wastewater Treatment Plant is the facility that the HCMC people possess at the first
time as a large scale of such one while there have been some pumping stations already in
HCMC. It is very important to bring up effectively and shortly the staffs for knowledge
and capability enough to operate and maintain the plant. This paragraph mentions our
recommendation on a package for the training to be optimal to the Project.

Target Organization and Trainees
The following persons are targeted for receiving the training package:

e The plant manager and technical staffs working for the Wastewater Treatment Plant,
illustrated in Figure 13.1
The administrative staffs are not considered as the target trainees because the
activities should be performed in a business way according to the Vietnamese
custom as well as their organization.

The trainees are classified as follows in view of their training objectives and contents:

(@) Class 1: Plant Manager, to learn the general management of the Wastewater
Treatment Plant, related legislation, and practice for controlling the water qualities
and taking actions against the abnormal conditions.

(b) Class 2: Technical Deputy Manager, to learn the general management of the
Wastewater Treatment Plant, the general knowledge on the operation, the
maintenance, control of the water qualities and the sludge treatment in order to
assist the Plant Manager.

(c) Class 3: Section Chiefs, to learn the knowledge and technologies required in the
management in the operation, the maintenance, or control of the water qualities.

(d) Class 4: Engineers and Specialists, to learn the knowledge and technologies
required in implementation of the operation, the maintenance, or control of the
water qualities.

(e) Class 5: Technicians and Workers, to learn the knowledge and technologies
required in order to assist the operation, the maintenance, or control of the water

qualities.

Procedures for Training
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The following four-level procedures on the training and the technology transfer are
proposed in order that the technology or the knowledge might really and promptly take
root in the Wastewater Treatment Plant.

(@)

(b)

(©)

(d)

Level 1: Send to the ERTC in Thailand the trainees who will be core members in the
plant in the future in order to receive training programs at the ERTC aiming at
training systematically them in a short-term period.

Level 2: Make the trainees have practical training of the operation and the
maintenance at the existing wastewater treatment plant in Thailand in line with the
time of the sending in the Level 1.

Level 3: Make them receive on-job-training at the Wastewater Treatment Plant
through calling on some experts to come to the plant site for giving a lecture and
on-job-training. The trainees who are sent in the Level 1 and 2 should review the
contents and schedule thereof according to the experience.

Level 4: Make the trainees who are sent in the Level 1 and 2 give a lecture to the
others in order to perform the technology transfer on timing.

Contents of training programs

This paragraph explains the contents of the training programs.

(@)

(b)

Level 1: Give fundamental training at the ERTC to the managers or the persons who
would be potentially the manager on the environmental introduction, development
of water resources and water-treatment technologies that are corresponding to the
following training courses supplied by the ERTC:

« Course 4. Environmental Information Management (1)
. Present environmental conditions and impact of environmental
problems in Thailand
« Course 9. Water Resources Development (1)
: Water situations, floods, and water pollution in Thailand, and water
resource management
« Course 16. Water Treatment Technology (I1)
: Technology principles in wastewater treatment

Level 2: Make the trainees have practical training of the analytic technology and of
the operation and the maintenance using the equipment to treat activated sludge, at
the existing wastewater treatment plant in Thailand. In addition, the water analysis
chief and specialists would receive the following training courses supplied by the
ERTC:
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« Course 17. Water and Wastewater Analysis

: To perform water analysis both in the laboratory and the field.

(c) Level 3: Candidates of the experts would be of the water treatment and the
mechanical and the electrical for the plant, fields of which are not fully developed
yet in Vietnam. They would give the lecture and the instruction in English. In
addition, they would be in charge of looking for optimal operating conditions in the
part-load or full-load operation that is anticipated to take more than a half-year after
three weeks of the commissioning. The candidates should understand the principles
or basis in designing the plant and system; therefore, the Japanese might have to be
selected as the candidate.

On-job training on the wastewater treatment: The excess sludge would
be purchased from the facilities treating the sludge located near HCMC,
such as brewery factories. The sludge would be put into the aeration tank
in order to increase the activated sludge through increasing the influent
of the wastewater. The excess sludge would be stored in the sludge
thickening / storage facilities after the activated sludge has sufficiently
increased and the thickened sludge would be dewatered. The compost
would be produced mixed the dewatered sludge in a cake shape with rice
hulls.

On-job training on operation and maintenance of the mechanical and
electrical facilities and equipment: The experts would instruct the
trainees in them in the above-mentioned part-load or full-load operation
of the Wastewater Treatment Plant.

(4) Training Schedule in Thailand

The trainees are grouped as follows in order to receive smoothly the training course
supplied by the ERTC.

. All the staffs of the Class 1 to 3 of five persons would receive the training.
There is planned to locate 32 people in total of engineers or specialists on the
Class 4 for the Operation Section, the Maintenance and the Water Analysis.
The Operation Section is composed of 26 staffs, of four teams of six persons
per team and two persons (6 persons x 4 teams + 2 persons). Twelve persons
would be selected as the trainee as for the four teams of the 24 persons. The
trainees of the Class 4 are composed as follows:

*

*

*

Operation Section: 14 persons (12 + 2)
Maintenance Section: 4 persons
Water Analysis Section: 2 persons
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Consequently 25 persons would receive the training courses supplied by the ERTC.

Training groups would be formed as illustrated in Table 13.1 in consideration
of number of the training courses of four; A Group: 6 persons, B Group: 7
persons, C Group: 3 persons, D Group: 6 persons, E Group: 3 persons and
then C + E: 6 persons

TABLE 13.1 GROUPING OF TRAINEES

Group of Trainee Class | No. of Level 1 Level 2
Trainees of Persons | Course | Course | Course | Course
Trainee 4 9 16 17
A Plant Manager 1 1 (0] (0] (0] X
B Technical D. 2 1 @) @) @) X
Manager
C Operation S. 3 1 (0] (0] (0] X
Chief
Operation 4 2 @) @) @] X
""" B | Engineers 6 | o | o | o | x
D 6 0] @) ®) X
A Maintenance 3 1 0] @) @) x
Chief
Maintenance 4 4 (@] 0] @] X
Eng’rs
E Water Analysis 3 1 (0] 0] (0] 0]
Chief
W. A. Specialists 4 2 (o) @) @) @)

Table 13.2 illustrates a plan of the training schedule in Thailand, where the training

length is assumed as follows:

. Training Course of ERTC:

. Field Training at the existing plant:

One week

Two weeks

TABLE 13.2 TRAINING SCHEDULE IN THAILAND

Training | No. of Training Weeks
Group | Persons | 1st 2nd 3rd 4th 5th 6th 7th 8th
Group A 6 4% Training C-4 M‘ c-9 >§<C'16 > :
Group B ! ;40-4 > l F.Tra:ininq I c-9 16
Group C 3 4—>E | | E

P 5 5 C-16 i‘c-4 »‘ F. Tralning P C9
GrowpE | 3 | Tt T g Tt P >
Group D 6 | | WWW;‘ F Traping P

Note: C-4: Course 4, C-9: Course 9, C-16: Course 16, C-17: Course 17, F. Training: Field Training
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(5) Training Schedule of Level-3 in Vietnam

13.2

Table 13.3 illustrates a plan on the schedule for the training Level-3 where the
Wastewater Treatment Plant would be utilized and the experts would be called as the
lecturer. The working procedures would be rationalized under the experts, based on the
procedure program that would be prepared for the Project, in order to save the operation
and maintenance costs of the Company concurrently improving the performance.

It is considered that all the classes of 67 staffs would be a trainee; however, the English
capability and the job performance may differ largely among the trainees. In such a case
the target trainees would be restricted in number and such trainees would be a lecturer for
the technology transfer in an internal seminar.

Staffs Required for New machines Supplied for Cleaning Sewers

The following equipment will be newly supplied for cleaning the sewers in the Project:

STAFF REQUIRED FOR SEWER CLEANING MACHINES

Sewer Diameter (mm) 500 to 900 1,000 to 1,200

Jet Cleaner 4 tons x 1 set 8 tons x 1 sets

Vacuum Cleaner 4 tons x 1 set 8 tons x 1 set

Water Tanker 4 tons x 6 sets

Sludge Hauling Dump Truck 4 tons x 6 sets 4 tons x 9 sets

Truck for Equipment Translation 4 tons x 1 set 4 tons x 2 sets

Equipment Sets Required per set Total

Driver i Operator : Worker | Req’d*

Jet Cleaner 2 1 1 2 8

Vacuum Cleaner 2 1: 1: 2 8

Water Tanker 6 1: 1: - 12

Sludge Hauling Dump Truck 15 1 - 2 45

Truck for Equipment Translation 3 1: 2 1 12

Total Number Required 85

One hundred (100) persons in total, fifteen (15) persons as the spare in addition to
eighty-five (85) persons listed in the table, are required to operate the above-mentioned
equipment. The Drainage Enterprises under management of UDC would be in charge of
the cleaning activities.

Six hundred (600) workers of the Drainage Enterprises would be classified as follows:
. 85 workers in charge of handling the Sewer Cleaning Machines: Two teams

. 515 workers for manual cleaning including of 15 persons as the spare: Fifty teams
(50 teams x 10 persons / team = 500 persons) assumed
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Table 13.4 calculates how many times the Drainage Enterprises could maintain the
sewers yearly. The following are conditions or assumption in the calculation:

. The sewer of Level 1 ranges 100,000 m to take 40 days for manual maintenance
with 50 teams at a cleaning capability of 50 m / team / day (50 m/TD).

. The sewer of Level 2 and 3 at a diameter more than 1,200 mm has a length of
149,111 m to take 30 days for manual maintenance with 50 teams at a cleaning
capability of 100 m/TD.

. The sewer of Level 2 and 3 at a diameter smaller than 1,200 mm ranges 201,262 m
to take 40 days for manual maintenance with 50 teams at a cleaning capability of
100 m/TD.

As the results the manual maintenance takes 110 days (= 40 + 30 + 40 days), therefore
one year could have three times of the maintenance.

As for the sewer of Level 2 and 3 at a diameter smaller than 1,200 mm the
above-mentioned cleaning machine could perform the maintenance activity. The length
of 201,262 m takes 168 days with 2 teams at a cleaning capability of 600 m/TD; therefore,
one year could have two times of the machinery maintenance.

Consequently, annual times of the maintenance are calculated as follows:
. The sewer at a diameter more than 1,200 mm: 3 times of the manual
. The sewer at a diameter smaller than 1,200 mm: 3 times of the manual and two

times of the machinery

The results show that the Drainage Enterprises afford to conduct the maintenance of the

sewer.
TABLE 13.4 MAINTENANCE TIMES REQUIRED FOR SEWERS
Cleaned | Sewer Sewer Length (m) Cltéaning Team | No. of geq’d
Existi Phase | | Phase II ap. ays
By xisting ase ase (m/TD) ([:;IZ(Sb) Teams © ()
@ ® "0 | @
Manual | Level1 | 100,00 | 100,000 | 100,000 50 | 2,000 50 40
0
>1,200 +16,66 | +31,94
100,50 2 0
Accum. | 100,50 | 117,171 | 149,111 100 | 1,491 50 30
<1,200 | 136,310 | +17,172 | +47,780
Accum. | 136,31 | 153,482 | 201,262 100 | 2,013 50 40
0
Machine | <1,200 | 136,310 | 153,482 | 201,262 600 335 2| 168
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13.3  Number of Staffs Required for SDC
The following offices and facilities constitute SDC:

. Head Office

(As the “New Facilities™)

. Wastewater Treatment Plants

. Ben Me Cocl and Thanh Da Pumping Stations
. THBNTD Wastewater Pumping Station

. Monitoring Huts for controlling the inflow into THBNTD Wastewater
Pumping Station

The head office has the following departments: Technical Operation (DOTO),
Commercial Operation (DOCO), Planning (DOP), Financial Control (DOFC), and
Administration Support (DOAS). Figure 13.2 shows the organization of the head office
with numbers of staffs of the departments constituting of the head office.

DOTO would manage the organization for operating and maintaining the New Facilities.
Figure 13.3 shows number of the staffs for the New Facilities. Table 13.5 explains the
staff works and locations together with number of the staffs required.
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TABLE 13.3 TRAINING SCHEDULE OF LEVEL-3 AT NEW WASTEWATER TREATMENT

PLANT

5th Month

4th Month

3rd Month

2nd Month

1st Month

Month

Training Program

Loading Run at New Plant
(1)Wastewater Treatment
- Basic theory
- Operation
- Maintenance
- Water Analysis
(2)Dehydration Equipment
- Basic theory
- Operation
- Maintenance
(3) Compost Equipment
- Basic theory
- Operation
- Maintenance
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TABLE 13.5 ORGANIZATION PLAN FOR PHASE I (1/9) SDC Head Office (No.1)

Task Number of Working Location of Persons Note
Persons Required Required in
Normal Total Daytime Night Working Place Desk Location

Managing Director 1 YES NO Head Office Head Office To manage SDC.
Department Mgr of 1 YES NO Ditto Ditto To manage of Department of
Technical Operation Technical Operation (DOTO).
- Operation 3 YES NO Ditto Ditto
- Maintenance and 3 YES NO Ditto Ditto

Repair
- Procurement and 3 YES NO Ditto Ditto

Storehouse
- Laboratory 3 YES NO Ditto Ditto
- Management of 5 YES NO Ditto Ditto

Design and

Construction
Department Mgr of 1 YES NO Ditto Ditto To manage of Department of
Commercial Commercial Operation
Operation (DOCO).
- Marketing 2 YES NO Ditto Ditto
- Customer 3 YES NO Ditto Ditto

Registration
- Verifying 5 YES NO Ditto Ditto To verify the transaction

Transaction amount and to secure the

contents of the database.

Note: Mgr: Manager
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TABLE 13.5 ORGANIZATION PLAN FOR PHASE I (2/9) SDC Head Office (No.2)

Task Number of Working Location of Persons Note
Persons Required Required in
Normal Total Daytime Night Working Place Desk Location

Department Mgr of 1 1 YES NO Head Office Head Office To manage of Department of
Planning Planning (DOP).
- Planning 2 2 YES NO Ditto Ditto

New Facilities
- Planning 2 2 YES NO Ditto Ditto

Level 1to 3
- Planning 2 2 YES NO Ditto Ditto

Level 4 & smaller
Department Mgr of 1 1 YES NO Ditto Ditto To manage of Department of
Financial Control Financial Control (DOFC).
- Financial 5 5 YES NO Ditto Ditto

Administration

and Cost Control
- Accounting 15 15 YES NO Ditto Ditto
Department Mgr of 1 1 YES NO Ditto Ditto To manage of Administration
Administ. Support Support (DOAS).
- Public and 5 5 YES NO Ditto Ditto
Customer Relations
- Human Resource 5 5 YES NO Ditto Ditto
- Supply and Asset 3 3 YES NO Ditto Ditto
- General 3 3 YES NO Ditto Ditto

Note: Mgr: Manager
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TABLE 13.5 ORGANIZATION PLAN FOR PHASE | (3/9)
DRAINAGE GROUP / Ben Me Coc 1 Station

Task Number of Working Location of Persons Note
Persons Required Required in
Normal Total Daytime Night Working Place Desk Location
Senior Station 1 YES NO Ben Me Coc 1 Ben Me Coc 1 | To manage all the stations.
Manager Office Office
Operation Team 1 YES NO Site Ben Me Coc 1 | To be also in charge of
Leader Office mechanical works.
- Electrical 1 YES NO Site Ben Me Coc 1
Technician Office
Maintenance Team 1 YES NO Site Ben Me Coc 1 | To be also in charge of
Leader Office mechanical works, and
conduct the activities for
all the stations in a patrol
manner.
- Electrical 1 YES NO Site Ben Me Coc 1 | To conduct the activities
Technician Office for all the stations
in a patrol manner.
Assistant Manager 1 YES NO Ben Me Coc 1 Ben Me Coc 1 | To be in charge of
Office Office administration works.
- Secretaries 2 YES NO Ben Me Coc 1 Ben Me Coc 1 | To report the accounting
Office Office status to the head office.
- Driver 1 YES NO Car - (Considered by the Third
Party on Contract Base)
- Guardians 1 YES NO Site - To be in charge of
all the stations.
(By the Third Party on
Contract Base)
- Janitor 1 YES YES Site - (By the Third Party on
Contract Base)
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TABLE 13.5 ORGANIZATION PLAN FOR PHASE I (4/9) DRAINAGE GROUP / Thanh Da Station

Task Number of Working Location of Persons Note
Persons Required Required in
Normal Total Daytime Night Working Desk Location
Place

Operation Team 1 1 YES NO Site Thanh Da To be also in charge of

Leader Office mechanical works.
- Electrical 1 1 YES NO Site Thanh Da

Technician Office
- Janitor 1 1 YES YES Site - (By the Third Party on

Contract Base)
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TABLE 13.5 ORGANIZATION PLAN FOR PHASE 1 (5/9)
SEWERAGE GROUP / Wastewater Treatment Plant (No.1)

Task Number of Working Location of Persons Note
Persons Required Required in
Normal Total Daytime Night Working Place Desk Location
Plant Manager 1 YES NO Main Office Main Office To manage a plant.
Technical Deputy 1 YES NO Main Office Main Office To manage technical groups.
Manager
Operation Section 1 YES NO Main Office Main Office
Chief
Assistant Chief 0 YES NO Main Office Main Office Only in Phase Il
- Sludge Treatment / 2 YES YES Dewatering Room Dewatering 2 persons / team x 4 teams = 8
Centrifugal Room persons
Thickening Eng’rs
- Dewatering Eng’rs 2 YES YES Dewatering Room Dewatering 2 persons / team x 4 teams = 8
Room persons
- Composting 0 YES YES Compost Control Compost Only in Phase Il
Eng’rs Room Control
Room
- Water Treatment 1 YES NO Control Room Control Room | To watch and report status.
Engrs | T YES | YES | ConwolRoom | ControlRoom | 1person/team x4 teams=4
persons
- Sludge Treatment 1 YES NO Control Room Control Room | To watch and report status.
engis | T YES | YES | ContolRoom | Control Room | 1 persons/ team x 4 teams=4
persons
- Mechanical 2 YES NO Site Main Office To take measures or action
Technicians against problems.
- Electrical 2 YES NO Site Main Office To take measures or action
Technician against problems.

Note 1: Eng’rs: Engineers, Note 2: Workers of Maintenance Section assist temporarily Operation Section.
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TABLE 135 ORGANIZATION PLAN FOR PHASE | (6/9) SEWERAGE GROUP / Wastewater
Treatment Plant (No.2)

Task Number of Working Location of Persons Note
Persons Required Required in
Normal Total Daytime Night Working Desk Location
Place
Maintenance 1 1 YES NO Main Office Main Office
Section
Chief
- Mechanical 2 2 YES NO Site Main Office
Technicians
- Electrical 2 2 YES NO Site Main Office
Technician
- Civil Engineers 2 2 YES NO Site Main Office
- Architectural 2 2 YES NO Site Main Office In charge of Architecture and
Engineers Facility Design.
- Workers 4 16 YES YES Site Main Office To assist temporarily
Operation Section.
4 persons / team x 4 teams =
16 persons
Water Analysis 1 1 YES NO Main Office Main Office
Section Chief Laboratory Laboratory
- Analytical 2 2 YES NO Main Office Main Office
Specialists Laboratory Laboratory
- Laboratory 3 3 YES NO Site Main Office
Workers Laboratory
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TABLE 13.5 ORGANIZATION PLAN FOR PHASE 1 (7/9)
SEWERAGE GROUP / Wastewater Treatment Plant (No.3)

Task Number of Working Location of Persons Note
Persons Required Required in
Normal Total Daytime Night Working Place Desk Location

Administration 1 1 YES NO Main Office Main Office

Deputy Manager

- Secretaries 3 3 YES NO Main Office Main Office

- Drivers 2 2 YES NO Car - (By the Third Party on
Contract Base)

- Guardians 2 2 YES NO Site - (By the Third Party on
Contract Base)

- Janitor 1 1 YES YES Site - (By the Third Party on
Contract Base)

SEWERAGE GROUP / Intermediate Wastewater Pumping Station (No.1)

Task Number of Working Location of Persons Note
Persons Required Required in
Normal Total Daytime Night Working Place Desk Location
Station Manager 1 1 YES NO Station Office Station Office | To manage Station.
Operation Team 1 1 YES NO Site Station Office | To be also in charge of
Leader mechanical works.
- Operators 2 10 YES YES Site Station Office

2 persons / team x 5 teams =

10 persons

(3 batches per day), where 2
teams of the five would
conduct the activities in the
daytime and one team of the
two is in charge of operation
of the glove bucket and

removing the screenings.
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TABLE 13.5 ORGANIZATION PLAN FOR PHASE 1 (8/9)
SEWERAGE GROUP / Intermediate Wastewater Pumping Station (No0.2)

Task Number of Working Location of Persons Note
Persons Required Required in
Normal Total Daytime Night Working Place Desk Location
Maintenance Team 1 YES NO Site Station Office To be also in charge of
Leader mechanical works, and
conduct the activities in a
patrol manner.
- Electrical 1 YES NO Site Station Office
Technician
- Civil /Architectural 1 YES NO Site Station Office
Engineers
- Workers 3 YES NO Site Station Office
Water Analysis 1 YES NO Site Station Office | Analyzing for management
Section Leader and distribution of the flow
volume and
countermeasure against
emergency of sanitary
sewage.
Administration 1 YES NO Station Office Station Office To be in charge of
Section Leader administration works.
- Secretaries 2 YES NO Station Office Station Office | To report the accounting
status to the head office.
- Driver 1 YES NO Car - (By the Third Party on
Contract Base)
- Guardian 1 YES NO Site - (By the Third Party on
Contract Base)
- Janitor 1 YES YES Site - (By the Third Party on
Contract Base)
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TABLE 13.5 ORGANIZATION PLAN FOR PHASE 1 (9/9)
SEWERAGE GROUP / for controlling Inflow into Intermediate Wastewater Pumping Station

Task Number of Working Location of Persons Note
Persons Required Required in
Normal Total Daytime Night Working Place Desk Location
Flow Controller 1 3 YES YES Site Monitoring Hut (No.1) To be in charge of controlling the
(No. 1) in Main Interceptor total inflow volume into the
station.
(1 person x 3 shifts = 3 persons)
Flow Controller 1 3 YES YES Site Monitoring Hut (No.2) Ditto, but located in the
(No. 2) Secondary Interceptor.
Flow Controller 1 3 YES YES Site Monitoring Hut (No.3) Ditto
(No. 3)
Flow Controller 1 3 YES YES Site Monitoring Hut (No.4) Ditto
(No. 4)
Flow Controller 1 3 YES YES Site Monitoring Hut (No.5) Ditto
(No. 5)
Flow Controller 1 3 YES YES Site Monitoring Hut (No.6) Ditto
(No. 6)
Flow Controller 1 3 YES YES Site Monitoring Hut (No.7) Ditto
(No. 7)
Flow Controller 1 3 YES YES Site Monitoring Hut (No.8) Ditto
(No. 8)
Flow Controller 1 3 YES YES Site Monitoring Hut (No0.9) Ditto
(No. 9)
Flow Controller 1 3 YES YES Site Monitoring Hut (No.10) Ditto
(No. 10)
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CHAPTER 14  COST ESTIMATE

General

The unit costs of labor, material and equipment have been surveyed and examined for
this construction works for this project. The costs are summarized in this chapter.

Unit Labor Costs
Unit labor costs for normal construction works for this project are listed in Table 14.1.

The conditions described below have been considered to construct unit labor costs for
this project.

Labor Law and Regulation
The basic wage of the labor has been set up based on the following law and regulations;

- The Decree No0.708/1999/QD-BLDTBXH which stipulates the minimum salary levels
of the labor working for enterprises financed by foreign funding,

- The salary classification system which was issued with the Decree No.25/CP dated
23/5/1993 by the Government,

- The Vietnamese Labor Law Clause 149 which stipulates the social insurance level of
the employer and employee, and

- The Decree N0.58/1998/ND-CP issued by the Government dated 13/8/1992 which
stipulates the health insurance level.

Monthly Basic Wage by Labor Grade

According to the regulations of the salary classification system and the minimum salary
level mentioned above, basic salary of labors is computed by the following equation by
labor grade;
Monthly Basic Salary : L, =KxLo

Where, Lo :  Minimum monthly basic salary (= 626,000 VND/month)

K : Coefficient for Labor Grade

Generally, there are seven (7) grades with respective coefficients of for each work. For
example, the table below shows the grades of construction labor and its coefficients.

Coefficient of Labor Grade for Construction Work

Grade [ 1 1l v V VI VI
K 1.57 1.75 1.95 2.17 2.65 3.23 3.94
* No. of grade and coefficient are different depending on work type.

However, in order to simplify the computation of unit basic cost, an average level of
labor grade has been set for the cost estimation for this project.
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Common labor : K=2.17 (Grade IV)
Foreman . K=23.94 (Grade VII)

(3) Allowances

Based on the above regulations, the following allowances are added to the basic salary:

Description Percentage of Basic Salary (%)
Supplemental salary 12
(for Tet holidays, leave and others etc.)
Social Insurance 20
Health insurance 2
Total 34

(4) Income Tax
The income tax has not been added in the labor salary.
(5) Average Working Days per Month

i) Number of approved paid holidays and annual leave per year

- Sunday 52 days
- National holidays and New Year 8 days
- Paid annual leave including moving time 15 days

Total 75 days

ii) Idle days in construction per year

- Weather condition 13 days
- Study and meeting 10 days
- Public activities and military training 4 days
- Iliness 5 days
Total 32 days
Working Time Lost due to Weather Condition
Month 1 2 3 4 5 6 7
Lost time (day) 0.5 0.0 0.0 0.8 1.6 1.6 1.6
Month 8 9 10 11 12 Total (1 -12)
Lost time (day) 1.6 1.6 1.6 1.0 0.8 12.7

iii) Average Working days per Month
n = (365 -75-32) /12 months = 21.5 days
14.3  Unit Material Costs

Unit material costs in HCMC have been surveyed and examined for this project. The unit
material costs applied for the cost estimation are listed in Table 14.2.
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14.4  Unit Equipment Rental Costs
Firstly, unit equipment rental costs have been estimated based on Japanese standards and
they were studied comparing with market rates in HCMC. Based on the comparison, the
following coefficients to Japanese Standards have been set up in order to correspond
with the market rates. The coefficient has been categorized into five (5) as follows;
Category Main Equipment Coefficient
I Road work machinery group like roller, grader 1.00
Il Air compressor, generator group 0.95
Il Earthwork machinery group like backhoe, bulldozer 0.85
v Cranage group and transportation group 0.80
\ Others 0.90
For example, daily rental cost of a mobile crane with a capacity of 10-ton has been
computed at 1,776,000 VND/shift applying an equipment rental cost of 2,220,000
VND/shift worked out from Japanese standards and the coefficient 0.80 of Category IV,
this rate is corresponding to the market rate. The unit equipment rental costs applied for
the cost estimation are listed in Table 14.3.
145 Project Cost for Phase |
The project cost for Phase | is estimated at 3,951.0 billion VND under the economic
condition in December 2000.
The project cost of each package for construction works consists of (i) construction cost,
(ii) price escalation, (iii) physical contingency, (iv) land acquisition cost and (V)
administration cost. The consulting service cost consists of (i) consulting service cost,
(ii) price escalation, (iii) physical contingency and (iv) administration cost.
The project cost of each package and the consulting service cost are summarized and
shown as follows;
Project Cost for Phase |
(Unit : Million VND
Item F.C. L.C. Total
Package A 100,241.68 707,443.53 807,685.20
Package B 42,595.65 220,744.18 263,339.83
Package C 345,301.50 219,262.25 564,563.75
Package D 69,306.90 186292.70 255,599.59
Package E 1,026,336.22 773,335.35 1,799,671.57
Consulting Services 191,726.22 68,404.20 260,131.02
Total 1,775,508.77 2,175,482.21 3,950,990.98
Note : Exchange rate US$ 1.0 =VND 14,500 = ¥ 110.0

Administration cost

price escalation, physical contingency and land acquisition cost

Physical contingency
Price escalation
0.1 % per annum

5% of construction cost and consulting service cost including

10% of construction cost and consulting service cost
Foreign Currency (F.C.) = 0.8 % per annum, Local Currency (L.C.) =
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TABLE 14.1 UNIT LABOR COST FOR NORMAL CONSTRUCTION WORKS
Lo =626,000VND

1. Normal construction work

USD1.0 = 14,500 VND = 110.0 Yen

i D
racevags | Alowance | Y8 Gorhont |t Co o Doy
Code Labor Grade
Coefficient Basic salary 0.34x L1 uUsD VND uUsD VND
K L1=Kx Lo (VND)
L1  |Foreman \4l 3.94 2,466,440 838,590 227.9| 3,305,030 10.6 153,722
L2 Common Labor v 2.17 1,358,420 461,863 125.5| 1,820,283 5.8 84,664
L3 Mechanic v 1.92 1,201,920 408,653 111.1 1,610,573 5.2 74,910
L4 Electrician I\ 1.92 1,201,920 408,653 111.1 1,610,573 5.2 74,910
L5 Welder v 1.92 1,201,920 408,653 111.1 1,610,573 5.2 74,910
L6  [Rigger Vi 2.84 1,777,840 604,466 164.3| 2,382,306 7.6 110,805
L6B  |Skilled Labor v 2.84 1,777,840 604,466 164.3| 2,382,306 7.6 110,805
L7  |Carpenter/Block Worker v 2.17 1,358,420 461,863 125.5| 1,820,283 5.8 84,664
L8 Block Worker v 2.17 1,358,420 461,863 125.5 1,820,283 5.8 84,664
L9  |Steel Worker v 2.17 1,358,420 461,863 125.5 1,820,283 5.8 84,664
L10 |Concrete Worker [\ 217 1,358,420 461,863 125.5| 1,820,283 5.8 84,664
L11  |Equipment Operator v 1.92 1,201,920 408,653 111.1) 1,610,573 5.2 74,910
L12  |Truck Driver v 2.44 1,527,440 519,330 141.2 2,046,770 6.6 95,199
L13 Driver v 2.16 1,352,160 459,734 125.0 1,811,894 5.8 84,274
L14  |Ship Officer v 2.44 1,527,440 519,330 141.2[ 2,046,770 6.6 95,199
L15 |Sailor v 2.16 1,352,160 459,734 125.0 1,811,894 5.8 84,274
L16 |Assistant Operator v 1.55 970,300 329,902 89.7 1,300,202 4.2 60,475
L17 |Yardman v 1.55 970,300 329,902 89.7| 1,300,202 4.2 60,475
L18 |Engineer ( junior) \Y 2.50 1,565,000 532,100 144.6| 2,097,100 6.7 97,540
L19 |Engineer ( Senior) v 4.38 2,741,880 932,239 2534 3,674,119 11.8 170,889
L7 Engineer ( Specialist) \Y 6.67 4,175,420 1,419,643 385.9] 5,595,063 17.9 260,235
2. Pipe jacking work USD1.0 = 14,500 VND = 110.0 Yen
Grade Wage Allowance Total Wage (Per Month) Unit Cost (Per Day)
Tax Excluded Tax Excluded
Code Labor
Coefficient Basic salary 0.34x L1 usD VND usD VND
K L1=Kx Lo (VND)
S1  |Special labor 5.91 3,699,660 1,257,884 3419| 4,957,544 15.9 230,583
S2  |Common Labor 3.26 2,037,630 692,794 188.3| 2,730,424 8.8 126,996
S3 Mechanic 2.88 1,802,880 612,979 166.6| 2,415,859 7.7 112,366
S4  |Electrician 2.88 1,802,880 612,979 166.6] 2,415,859 7.7 112,366
S5 |Welder 2.88 1,802,880 612,979 166.6| 2,415,859 7.7 112,366
S6 Rigger 4.26 2,666,760 906,698 246.4| 3,573,458 11.5 166,207
S7  |Steel Worker 3.26 2,037,630 692,794 188.3| 2,730,424 8.8 126,996
S8  |Concrete Worker 3.26 2,037,630 692,794 188.3| 2,730,424 8.8 126,996
S9 Equipment Operator 2.88 1,802,880 612,979 166.6| 2,415,859 7.7 112,366
S10  |Assistant Operator 2.33 1,455,450 494,853 134.5 1,950,303 6.3 90,712
Note :  Basic salary of labor for pipe jacking work is assumed at 1.5 times of the basic salary of labor for normal construction work
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TABLE 14.2(1/5) LIST OF UNIT MATERIAL COST

Unit Cost
Code Material Specification Unit Foreign Local
(Yen) (VND)
1. Steel
M1 Anchor bolt M20 x 600mm each - 17,000
M2 Anchor bolt with 2 nut ; M24 x 600 mm each - 25,000
M3 Bolt D16 x 150 each - 2,520
M4 Bolt D12 x 75 each - 1,682
M5 Bolt nut M12 x 250 each - 2,860
M6 Bolt nut M27 x 80 each - 12,000
M7 Bolt nut M12 x 250 each - 2,860
M8 Bolt+nut D16 - L = 60mm with washer pcs - 1,456
M9 Flat steel kg - 3,400
M10 H steel ton - 4,200,000
M10a H steel (Rent for 10 months) 50% buy back ton - 2,100,000
M11 | steel section ton - 4,200,000
M12 Reinforcing steel bar ton - 4,400,000
M13 Round bar kg - 3,950
M14 Shaped steel C250x 90 x 9 kg - 4,200
M15 shaped steel C300:65 x 100 x 10 kg - 4,200
M16 Shaped steel C380 x 100 x 10.5 kg - 4,200
M17 shaped steel L125 x 80 x 10~125 x 125 x 10 kg - 4,200
M18 shaped steel L50 x50 x 6~75x 75 x 9 kg - 4,200
M19 Steel channel 65 mm~120 mm kg - 4,300
M20 Steel pipe D48.6 kg - 7,513
M21 Steel sheet pile type I1; 111; IV ton 42,000 -
M21la Steel sheet pile (Rent for 10 months) type I1; 111; 1V (50% buy back) ton 21,000 -
M22 Steel sheet pile type V ton 47,300 -
M23 Wire rope D16 m - 73,091
M23a Galvanized steel portion including fabrication and installation kg 14,500
2. Concrete
M24 Box sewer 1.0mx1.0m m - 1,245,455
M25 Box sewer 12mx12m m - 1,532,727
M26 Box sewer 16mx1.6m m - 2,289,091
M27 Box sewer 16mx20m m - 2,947,273
M28 Box sewer 1.8mx20m m - 3,264,545
M29 Box sewer 20mx2.0m m - 3,627,273
M30 Box sewer 25mx25m m - 5,628,182
M31 Box sewer 2x16mx1.6m m - 3,929,091
M32 Box sewer 2x16mx20m m - 5,320,000
M33 Box sewer 2x20mx2.0m m - 6,535,455
M34 Box sewer 2x23mx23m m - 9,037,745
M35 Box sewer 2x25mx25m m - 9,823,636
M36 Box sewer 2x30x3.0m m - 12,882,727
M37 Box sewer 3.0mx3.0m m - 7,628,182
M38 Box sewer 15mx15m m 2,178,191
M39 Box sewer 28mx24m m 6,705,168
M40 Box sewer 30mx15m m 3,929,091
M40a Box sewer 20mx1.0m m - 2,046,000
M40b Box sewer 25mx2.0m m - 3,864,000
M41 Brick Hollow-40 x 80 x 180 pcs - 368
M42 Brick Hollow-45 x 90 x 190 pcs - 396
M43 Brick Hollow-70 x 70 x 170 pcs - 267
M44 Brick Hollow-35 x 70 x 170 pcs - 267
M45 Brick Hollow-80 x 80 x 180 pcs - 368
M46 Brick Hollow-90 x 90 x 190 pcs - 396
M47 Bridge PC beam Length = 24.54 m no - 35,618,700
M48 Bridge PC beam Length =24.7m no - 26,355,500
M49 Bridge PC beam Length =33 m no - 75,000,000
M50 Cement Ha tien kg - 860
M51 RC pipe D1000 mm m - 568,182
M52 RC pipe D1200 mm m - 1,058,182
M53 RC pipe D1500 mm m - 1,281,818
M54 RC pipe D1800 mm m - 1,895,455
M55 RC pipe D2000 mm m - 2,176,364
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TABLE 14.2(2/5) LIST OF UNIT MATERIAL COST

Unit Cost
Code Material Specification Unit Foreign Local
(Yen) (VND)

M56 RC pipe D200 mm m 109,091
M57 RC pipe D300 mm m 140,909
M58 RC pipe D400 mm m 180,909
M59 RC pipe D500 mm m 233,636
M60 RC pipe D600 mm m 317,273
M61 RC pipe D700 mm m 377,273
M62 RC pipe D800 mm m 405,455
M63 RC pipe D900 mm m 520,000
M63a RC pipe D2500 mm m 3,398,000
M64 Ready mixed concrete Normal 10 mpa m® 445,455
M65 Ready mixed concrete Normal 18 mpa m® 509,091
M66 Ready mixed concrete Normal 21 mpa m® 536,364
M67 Ready mixed concrete Normal 30 mpa -For Diaphram wall m® 672,727
M68 Reinforced concrete pile 350 x 350 without connection m 254,167
M69 Reinforced concrete pile 400 x 400 without connection m 400,000
M69a Reinforced concrete pile 250 x 250 without connection m 130,000
M69b Reinforced concrete pile 300 x 300 without connection m 148,000
3. Others

M70 Soil (red) Laterite m® 52,000
M71 Sand (black) for filling m® 26,000
M72 Sand (yellow) for sand pile m® 58,000
M73 Coble Stone (200 x 300) m® 75,000
M74 Crushed stone 05x1 m® 118,000
M75 Crushed stone 1x2 m® 118,000
M76 Crushed stone 2x4 m® 108,000
M77 Crushed stone 4x6 m® 94,000
M78 Crushed stone 5 x 7 with clay m® 111,400
M79 Crushed stone 0x4 m® 66,000
M80 Fine stone (0-5) for base course under leveling concrete m® 58,000
Mms81 Gravel 2x4 m® 108,000
M82 Asphalt ready mix Coarse ton 305,000
Ma83 Asphalt ready mix Fine ton 318,000
M84 Addmixture for concrete litre 50,000
M85 Mortar (epoxy resin) Sikadur 731 kg 100,900
M86 Mortar (non-shrink) kg 9,810
Mm87 Geotextile sheet Tensile strength > 40 KN/m m? 19,182
M87a  Geotextile sheet TS40 m? 9,570
M88 Geotextile sheet Thickness = 0.2 mm m? 2,900
M89 Electrode kg 7,000
M90 Plastic wick w=98mm;t=3mm m 3,950
M1 Plywood (Water proofing) 18 x 1220 x 2440 m? 80,000
M92 Diesel litre 3,518
M93 Oil (heavy) litre 3,273
M94 Gasoline(petrol) litre 4,909
M95 Manhole cover 900x900 In walkway set 1,545,455
M96 Manhole cover F740 In street set 2,727,273
M97 PVC pipe D114 - 3.2 mm m 28,500
M98 PVC pipe D34 m 5,200
M99 PVC pipe D50 m 8,800
M100 Terracotta 300 x 300 x 2.5 pcs 3,109
M101 Timber Group IV m® 3,600,000
M102 Timber pile D =80 mm to 100mm ; 4.5 m Long no 13,500
M103 Timber pile D80~100,L=3m no 7,500
M104 Water hose D19mm m 4,000
M105 Cat ladder for manhole (Installation included) m 150,000
M106 Bag each 2,000
M107 Scaffold (Rental) VF-50198 : 2 frame sets set 2,000
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TABLE 14.2(3/5) LIST OF UNIT MATERIAL COST

Unit Cost
Code Material Specification Unit Foreign Local
(Yen) (VND)
M108 Joint filler for Asphalt Mixture t=10 mm m? - 230
M109 Waterbar SikaV20(G) m - 109,500
M110 Waterbar SikaO20(Y) m - 115,340
M111 Elastic sealant SikaFlex Pro 2HP litre - 265,200
M112  Concrete paving block 60mm thick 200 kg/cm? - natural cement color m’ - 66,364
M113  Concrete paving block 60mm thick 200 kg/cm? - color m? - 70,909
M114 Bitument Bitument-Singapore litre - 3,100
M115 Cat ladder Single step, R22 galvanized, installation incd. No - 47,450
M116 Elastic material for expansion joint Formed Polyurethene 20mm thick m? - 1,450
M117 Hot filling sealant Sika lgas Mastic N kg - 73,000
M118 Water for concreting m® - 4,000
M119 Electricity Transformer excluded Kw - 1,400
M120a Flap Gate Pipe F600 no 425,000 -
M120b  Flap Gate Pipe F800 no 505,000 -
M120 Flap Gate Pipe F900 no 550,000 -
M121 Flap Gate Pipe F1000 no 630,000 -
M122 Flap Gate Pipe F1200 no 700,000 -
M123 Flap Gate Pipe F1500 no 955,000 -
M124 Flap Gate Pipe F1800 no 1,290,000 -
M12la Flap Gate Pipe F2000 no 1,580,000 -
M123a Flap Gate 1500 x 1500 no 1,050,000 -
M124a Flap Gate 2000 x 2000 no 1,750,000 -
M124b  Flap Gate 2200 x 2200 no 2,110,000 -
M124c  Flap Gate 2500 x 2000 no 2,750,000
M125 Pit cover Synthetic wood 1130 mm x 1130 mm no 82,500 -
M126 Pit cover Synthetic wood 980 mm x 2630 mm no 166,500 -
M127 Pit cover Synthetic wood 930 mm x 2130 mm no 127,750 -
M128 Jacking Pipe D1200 mm (incld.collar, seal) m 23,640 -
M129 Jacking Pipe D1500 mm (incld.collar, seal) m 36,310 -
M130 Jacking Pipe D2200 mm (incld.collar, seal) m 74,470 -
M13la Sky light Poly carbonate 2000 mm x 2000 mm - 14 nos no 12,825,000 -
M132 Steel pipe D2500 mm m 270,270 -
M133 Flexible joint Unit 4,092,000 -
M134 Manhole cover Type A - Circular no - 3,400,000
M135 Manhole cover Type B - Rectangular no - 3,500,000
M136 Manhole cover Type C - Grid no - 3,500,000
M137 Manhole cover Type D - Concrete no - 1,800,000
M138 Manhole cover Type E - Cast iron no - 2,800,000
M139 Manhole cover Type F - Rectangular no - 6,600,000
M140 Manhole cover Type G - Rectangular no - 9,600,000
M141 Manhole cover Type H - Rectangular no - 1,500,000
M142 Joint sealant Bitument-Rubber (Igas Mastic N - Sika) litre - 104,000
M145 Hanging hook 1 ton capacity no - 38,300
M146 Tar Epoxy Sika - including installation m2 - 159,000
M147 Local hardwood for stop log m3 6,500,000
4. Wood
MT1 Aglaia duperreana no. 18,182
MT2 Averhoa carambola no. 77,273
MT3 Caesalpina pulcherrima no. 13,636
MT5 Casuarina equsentifolia 1.5m (H) x 2.0 cm dia. no. 36,364
MT6 Chrysophyllum cainito no. 113,636
MT7 Cynometra caulifolia no. 7,273
MT8 Cochlospermum gossypium no. 140,909
MT9 Dalbergia cochinchinensis 1m(H) 45,455
MT10 Delonix regia 204,545
MT11 Delonix regia-1 2.0 m (H) x 3.0 cm dia. 86,364
MT12 Delonix regia-2 3.0 m (H) x 6.0 cm dia. 186,364
MT13 Dillenia indica 77,273
MT14 Dipterocarpus alatus 2.5m (H) x 3.0 cm dia. 113,636
MT15 Ficus elastica 168,182
MT16 Ficus religiosa 168,182
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TABLE 14.2(4/5) LIST OF UNIT MATERIAL COST

Unit Cost
Code Material Specification Unit Foreign Local
(Yen) (VND)

MT17 Gustavia superba 77,273
MT19 Hopia odrata 2.5m (H) x 3.0 cm dia. 113,636
MT20 Khaya senegalensis-1 2.0 m (H) x 5.0 cm dia. 204,545
MT21 Khaya senegalensis-2 1.5m (H) x 2.0 cm dia. 45,455
MT22 Lagerstroemia tomentosa 2.0 m (H) x 2.0 cm dia. 45,455
MT23 Lagerstroemia reginae 1.5m(H) 131,818
MT24 Mangifera indica 86,364
MT25 Magnolia coco-1 2.0 m (H) x 3.0 cm dia. 168,182
MT26 Magnolia coco-2 3.0 m (H) x 5.0 cm dia. 259,091
MT28 Melaleuca leucadendra 2.0m (H) x 1.0 cm dia. 22,727
MT29 Melaleuca leucadendra 2.0m (H) x 2.0 cm dia. 22,727
MT30 Mimusops elengi-1 3.0m (H) x 3.0 cm dia. 204,545
MT31 Mimusops elengi-2 4.0 m (H) x 4.0 cm dia. 259,091
MT32 Plumeria obtusifolia 2.5m (H) x 6.0 cm dia. 168,182
MT33 Plumeria rubra 2.0 m (H) x 6.0 cm dia. 186,364
MT34 Plumeria alba 2.0m (H) x 6.0 cm dia. 186,364
MT35 Peltophorum pterocarpum 1.5m (H) x 2.0 cm dia. 68,182
MT36 Polyalthia longifolia 2.0m (H) x 3.0 cm dia. 140,909
MT37 Psidium guajava 8,182
MT38  Tamarindus indica 1.0 m (H) x 1.0 cm dia. 22,727
MT39  Terminalia catapa 2.0 m (H) x 3.0 cm dia. 95,455
MT40  Tectoma grandis (teak) 140,909
MT41  Tectoma grandis-1 (White palm-1) 2.5m (H) x 15.0 cm dia. 168,182
MT42  Tectoma grandis-2 (White palm-2) 2.5m (H) x 20.0 cm dia. 231,818
MT43  Areca catechu

MT44 Areca champan -1 1.5 m (H) x 40.0 cm dia. 550,000
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TABLE 14.2(5/5) LIST OF UNIT MATERIAL COST

Unit Cost
Code Material Specification Unit Foreign Local
(Yen) (VND)
MT45  Areca champan -2 (Green areca) 3.0 m (H) x 15.0 cm dia. 140,909
MT46  Cocos nucifera 3.0m (H) 95,455
MT47 Crysalidocarpus lutenscens 3.0 m (H) x 10.0 cm dia. 186,364
MT48  Cycus revoluta 1.0 m (H) x 18.0 cm dia. 459,091
MT49 Livistona rotandiflora 0.5m (H) 18,182
MT50 Roystonea regia 2.0 m (H) x 15.0 cm dia. 186,364
MT51 Ravenale (Big) 277,273
MT52 Ravenale (Small) 140,909
MT53 Ravenale adamson-1 2.5m (H) 295,455
MT54 Ravenale adamson-2 1.5m (H) 186,364
MT56 Bauhinia purpurea 77,273
MT58 Calliandra haematocephata 140,909
MT59  Cananga odorata 1.0 m (H) x 2.0 cm dia. 31,818
MT61  Cupressus funebris 1.5m (H) x 4.0 cm dia. 113,636
MT62 Duranta repens 31,818
MT63 Gardenia jasminoides-1 59,091
MT64  Gardenia jasminoides-2 0.5m (H) x 1.0 cm dia. 27,273
MT65 Hibiscus rosa -sinensis 9,091
MT66 Ixora coccina 9,091
MT67 Kopsia fruticosa 0.3-0.5m (H) 9,091
MT69  Musa 9,091
MT70 Musaenda pubescens 0.4 m (H) 10,909
MT73 Nelium oleander 1.5m (H) x 2.0 cm dia. 27,273
MT74  Ochna 1.0 m (H) x 1.0 cm dia. 50,000
MT75  Ochna integerrima 2.0m (H) x 4.0 cm dia. 95,455
MT76  Tabernaemontana divaicatum 0.4 m (H) 27,273
MT77  Tamarix chinensis 1.5m (H) 1,818
MT78  Thevetia peruviana 1.0 m (H) x 1.0 cm dia. 22,727
MT79 Buogainvillea spectabilis 0.7 m (H) x 1.0 cm dia. 18,182
MT80 Phyllostachis 2.0m (H) x 4.0 cm dia. 86,364
MT81 Phyllostachis-1 140,909
MT82 Phyllostachis-2 277,273
MT84  Sinocalamus gigantenus 0.2m (H) 5,455
MT85 Japenese grass 40,909
MT86  American grass 50,000
MT87  Axnopus compressus (Cow grass) 14,545
MT88  Axnopus compressus (Golf grass) 81,818
MT90 Polianthes tuberosa 0.5/1.0 m (H) 81,818
MT91  Catharanthus roseus 0.3/0.5 m (H) 14,545
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TABLE 14.3(1/3) LIST OF UNIT EQUIPMENT RENTAL COST

Unit Cost
Code Equipment Specification Unit Foreign Local
(Yen) (VND)
EO001 Air compressor 3.5~3.7 m¥/min Day 1,890 147,100
E002 | Air compressor 7.5 m*/min Day 4,005 336,700
E003  Air compressor 10.5~11.0m*/min Day 6,237 464,400
E004  Air compressor 17 m*/min Day 7,029 657,900
E005  Generator 2 kVA Day 304 45,400
E006  Generator 5 kVA Day 727 31,800
E007  Generator 10 kVA Day 1,521 62,000
E008  Generator 15 kVA Day 1,917 81,300
EO009  Generator 20 kVA Day 2,286 89,100
E010  Generator 35 kVA Day 2,673 154,800
E011  Generator 60 kVA Day 3,717 267,100
E012  Generator 75 kVA Day 4,824 325,100
E013  Generator 100 kVA Day 4,905 425,700
E014  Generator 125 kVA Day 6,192 541,800
E015  Generator 150 kVA Day 8,550 619,200
E016  Generator 200 kVA Day 9,720 928,800
E017  Generator 350 kVA Day 16,020 1,548,000
E018 | Welding machine 250 A Day 1,071 73,600
E019  Back hoe (hydraulic type) 02m’ Hr. 1,479 43,300
E020  Back hoe (hydraulic type) 0.35m* Hr. 2,049 56,100
E021  Back hoe (hydraulic type) 0.6m° Hr. 3,613 90,900
E022  Back hoe (hydraulic type) 1.0m? Hr. 5,619 133,500
E023  Bulldozer 3ton Hr. 1,666 35,600
E024  Bulldozer 6 ton Hr. 2,737 52,800
E025  Bulldozer 9 ton Hr. 3,655 64,600
E026  Bulldozer 11 ton Hr. 4,327 72,300
E027  Bulldozer 15 ton Hr. 4,794 87,800
E028  Clamshell 0.6m° Hr. 4,632 58,700
E028b  Clamshell (1.2 m®) per day (on Barge) x 300 m*/day day 25,900 367,200
E029 | Swamp bulldozer 16 ton Hr. 4,998 87,800
E030  Tractor shovel 08m’ Hr. 1,726 42,100
E031  Tractor shovel 12md Hr. 2,253 54,100
E032  Tractor shovel 14m’ Hr. 2,559 54,500
E033 Crawler crane (hydraulic type) 40 ton Hr. 6,272 54,600
E033' | Crawler crane (40 ton) - Fabrication & Dismantle Ls 43,956 1,388,900
E034  Crawler crane (hydraulic type) 60 ton Hr. 11,040 62,300
E034' | Crawler crane (60 ton) - Fabrication & Dismantle Ls 69,472 2,182,700
E035  Tower crane Fixed type 60 tm;h=50m Day 15,024 54,000
E036  Truck crane 4.8~4.9 ton Hr. 1,576 38,100
E037  Truck crane 10~11 ton Hr. 2,848 38,100
E038  Truck crane 15~16 ton Hr. 3,888 41,600
E039  Truck crane 20~22 ton Hr. 4,440 42,300
E040  Truck crane 25 ton Hr. 5,344 48,500
E041  Truck crane 40~45 ton Hr. 9,200 63,600
E042  Truck crane 120 ton Hr. 30,880 98,500
E043  Truck with crane (2 ton, 2 ton hanging load) Hr. 880 37,700
E044  Truck with crane (4 ton truck, 2.9 ton hanging load) Hr. 1,360 44,700
E045  Dump truck 4 ton Hr. 824 43,500
E046  Dump truck 10 ton Hr. 2,184 65,600
E047  Dump truck 6~7 ton Hr. 1,552 49,700
E048  Truck 2ton Hr. 611 41,500
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TABLE 14.3(2/3)

LIST OF UNIT EQUIPMENT RENTAL COST

Unit Cost
Code Equipment Specification Unit Foreign Local
(Yen) (VND)
E049  Truck 4~4.5 ton Hr. 1,096 49,600
E050  Truck 11 ton Hr. 2,712 75,200
E051  Trailer 28 ton Hr. 4,048 85,900
E052  Trailer 32 ton Hr. 4,352 85,900
EO053  Wagon 3x17m Day 25,392 -
E054 | Asphalt distributor 2000 liter Day 8,500 184,300
E055 | Asphalt finisher 1.6~3.0m Hr. 5,290 34,600
E056  Asphalt finisher 24~50m Hr. 13,900 38,100
E057 | Line marker Hand guided type Hr. 205 -
E058  Motor grader 31m Hr. 4,490 54,500
E059  Road sprinkler 3800 liter Hr. 1,720 38,600
E060 Road sprinkler 5500~6500 liter Hr. 2,280 40,900
E061  Road sweeper brush type Hr. 5,690 50,100
E062  Road roller 10~12 ton Hr. 3,010 43,300
E063  Tired roller 8~20 ton Hr. 3,240 42,900
E064  Tired roller 21~30 ton Hr. 3,960 46,400
E065  Tamper 60~100 kg Day 568 146,000
E066  Vibrating roller 0.8~1.1ton Hr. 503 18,200
E067  Vibrating roller 3~4 ton Hr. 2,090 28,600
EO068  Barge Steel 100 ton Day 10,800 179,500
E069  Barge Steel 300 ton Day 28,080 179,500
E070  Barge with crane (crane 25 ton, barge 200 ton) Day 42,660 326,300
EO071 | Barge with crane (crawler crane 40 ton, barge 300 ton) Day 67,680 349,500
EQ72 Barge with engine 100 m® Day 20,608 1,417,900
E073 | Tug boat Steel 150 pcs Day 9,540 830,500
E074  Tug boat Steel 250 pcs Day 15,480 1,417,900
EO75  Concrete pump 55 ~60 m*/Hr Hr. 5,400 53,100
E076  |Concrete pump pipe setting type 90~100 m%  Hr. 7,101 76,300
EO77  Concrete pump 90~110m%hr. Hr. 8,127 57,700
E078  Concrete mixer 0.3~0.6 m® Day 13,410 -
EO79  Concrete plant 45 m¥fhr. Hr. 12,870 -
E080  Truck mixer 3.0~32m° Hr. 1,566 56,600
E081 | Grout mixer 100 liter x 1 unit Day 388 -
E082 | Grout mixer 200 liter x 1 unit Day 866 -
E083  Grout mixer 200 liter x 2 units Day 1,233 -
E084  Grout pump 15~30 liter/min. Day 1,107 -
E085 Diesel hammer (1.3 ton) 1.3 ton Hr. 2,488 50,700
E085a  Diesel hammer (2.5 ton) 2.5ton Hr. 3,856 66,200
E085b  Piling machine-Diesel hammer (1.3 ton) Hr. 10,800 55,400
E085b' Piling machine-Diesel hammer (1.3 ton) - Fabrication & Dismantle Ls 23,638 719,600
E085c  Piling machine-Diesel hammer (2.5 ton) Hr. 13,120 70,800
E085¢' Piling machine-Diesel hammer (2.5 ton) - Fabrication & Dismantle Ls 77,700 2,445,800
E086 | Guard rail post driving machine Hr. 3,500 37,600
E087 Plastic board driver per hour Hr. 9,016 73,000
E088 | Sand pile driver leader length 30 m Hr. 31,280 40,600
E089 | Sand pile driver leader length 45 m Hr. 50,800 49,200
E090 Vibrohammer 45 kw Hr. 3,357 11,300
E091 Vibrohammer 60 kKW Hr. 4,491 11,300
E092 | Vibrohammer pile driver with crane 40T 60 KW Hr. 10,763 69,300
E092b  Vibrohammer pile driver with crane 45 kw Hr. 9,629 61,600
E093  Water jet for vibrohammer 55 kKW Hr. 3,663 -
E094  Boring machine (F86) Day 3,699 -
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TABLE 14.3(3/3)

LIST OF UNIT EQUIPMENT RENTAL COST

Unit Cost
Code Equipment Specification Unit Foreign Local
(Yen) (VND)
E095  Boring pump 30 liter/min. Day 2,709 -
E096 | Chain block 5 ton Day 157 -
E097  Concrete breaker 30 kA Day 158 -
E098  Electric hoist 5 ton Day 1,959 -
E099  Gantry crane 3ton Day 3,416 -
E100  Hammer grab D1000 mm Day 11,880 -
E101  Hammer grab D1200 mm Day 12,420 -
E102  Hammer grab D2000 mm Day 26,910 -
E103 'Hammer crown less than D1200 mm Day 2,889 -
E104 'Hammer crown less than D1300 mm Day 3,807 -
E105  Hammer drill 38 mm Day 105 -
E106  Large-sized breaker 600~800 kg Day 4,896 -
E107 | Large-sized breaker (1300 kg) 1300 kg Day 8,334 -
E109 Reverse circulation drill Hr. 5,470 -
E110 [Slush tank 10m° Day 543 -
E111  Slush tank 20m? Day 963 -
E112  [Slush tank 30m® Day 1,368 .
E113 Submersible pump D30 mm, pump head 15m = Day 238 -
E114  Submersible pump D50 mm, pump head 15m = Day 361 -
E115 | Submersible pump D100 mm, pump head 15m  Day 543 -
E116  Submersible pump D150 mm, pump head 15 m  Day 572 -
E117 Submersible pump D200 mm, pump head 15 m  Day 1,320 -
E118 | Submersible pump D200 mm, pump head 20 m  Day 1,640 -
E119  Generator (100 kVA) for Pipe Jacking - D1200 mm Day 4,905 1,238,400
E120  Generator (150 kVA) for Pipe Jacking - D1500 mm Day 8,550 1,780,200
E121  Generator (250 kVA) for Pipe Jacking - D2200 mm Day 15,840 3,134,700
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CHAPTER 15 FINANCIAL ANALYSIS
Basis of Sewerage Charge
Introduction of Sewerage Charge
Basic Policy of Sewerage Charge

In order to operate and maintain the facilities to be constructed under the JICA Project,
the NLTN Project and the Hang Bang Project for drainage and sewerage system
improvement together with the existing drainage system in HCMC and also to improve
the drainage system in HCMC, sewerage charge to cover the costs for the above
operation and maintenance has to be introduced and levied on the people living in HCMC
because they are the beneficiaries of such drainage and sewerage system improvement.

It is the People’s Committee of HCMC (PCHCMC)’s idea that sewerage charge will be
levied all over HCMC. On the 9th, February 2001, PCHCMC promulgated the Decision
No. 10/2001/QD-UB to collect sewerage charge from the 1st, July 2001. In the Decision,
it is stated that sewerage charge will be collected from those who use public water
supplied by the Water Supply Company (hereinafter referred to as “WSC”).

Therefore, in this financial analysis, sewerage charge from those who do not use public
water but are using wells is not considered.

According to the Decision, Sewerage Tariff is set at the rate of 264 VND/m® for used
public water. This means that the amount of sewerage charge to be paid by the people
will be calculated multiplying this unit rate of 264 VND/m? by volume of public water to
be consumed.

Above Sewerage Tariff are kept at the same level until the year of 2003, then reviewed
and will be revised in 2004 and thereafter but not annually.

Public Water Volume to be supplied in the Future

The amount of sewerage charge due to be collected depends on the volume of public
water to be consumed. Therefore, for the purpose of estimating the total amount of
sewerage charge to be collected, it is necessary at first to make assumptions on public
water to be consumed in HCMC in the coming years. As like the way mentioned
herein-before, total amount of sewerage charge to be collected can be estimated
multiplying the Sewerage Tariff of each sector, namely domestic, industrial, commercial
and public institution, by such total volume of public water to be consumed respectively.
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Based on the information from WSC, volume of public water supplied by WSC in the
year of 2000 is assumed as follows:

- Domestic (total of the sector) 131,284,636 m®
- Industrial (total of the sector) 28,182,925 m3
- Commercial (total of the sector) 8,512,021 m3
- Public institution (total of the sector) 19,384,314 m3

WSC has quite a big expansion plan to increase its public water supply capacity by
constructing water purification plants (BOT 1, 2 and 3) and extending its water supply
networks. BOT 1 plant started operation in 2000 and BOT 2 is expected to commission
in 2004 and BOT 3 in 2005. With this expansion plan, WSC would be able to have the
capacity to supply public water to nearly most of the households in HCMC. It is assumed
that the water connection growth rate will increase as follows:

2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009

Domestic 2% 2% 5% | 14% | 17% | 10% 3% 2% 2%
Industrial 2% 2% 5% | 14% | 17% | 10% 3% 2% 2%
Commercial 2% 2% 2% 2% 2% 2% 2% 2% 2%

Public Institution 1% 1% 1% 1% 1% 1% 1% 1% 1%

2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020
2% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3%
2% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3%
2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
1% 1% 1% 1% 3% 1% 1% 1% 1% 1% 1%

Above water connection growth rate has a great influence to the total amount of sewerage
charge to be collected because it can be said that the total amount of sewerage charge to
be collected increases in proportion to the water supply connection growth.

With the water supply connection growth increasing, WSC’s expansion plan with large
budget accompanies the Water Tariff increase. It is assumed that the Water Tariff will
increase as follows:

2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009

Domestic 20% | 24% | 24% | 24% | 24% 3% 3% 0% 0%
Industrial 29% | 24% | 24% | 24% | 24% 3% 3% 0% 0%
Commercial 29% | 24% | 24% | 24% | 24% 3% 3% 0% 0%

Public Institution 29% | 24% | 24% | 24% | 24% 3% 3% 0% 0%

2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020
3% 0% 0% 3% 0% 0% 2% 2% 2% 2% 2%
3% 0% 0% 3% 0% 0% 2% 2% 2% 2% 2%
3% 0% 0% 3% 0% 0% 2% 2% 2% 2% 2%
3% 0% 0% 3% 0% 0% 2% 2% 2% 2% 2%
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Above Water Tariff increase has a great influence to the HCMC inhabitant’s affordability
for water related utility cost including sewerage charge as studied in sub-clause 14.7 of
this chapter.

15.1.2 Sewerage and Drainage Company as Operator of Drainage and Sewerage Service

It is the intention of PCHCMC that existing Urban Drainage Company (hereinafter
referred to as “UDC”) should operate and maintain the facilities to be constructed under
the JICA Project, the NLTN Project and the Hang Bang Project together with the existing
facilities owned by HCMC using UDC’s equipment with reorganized and called as
Sewerage and Drainage Company (SDC) as mentioned in Chapter 13. It is the
PCHCMC'’s idea that SDC should operate and maintain all such facilities and all costs
incurred by SDC therewith should be covered by sewerage charge to be collected. This
means, from an accounting point of view, that SDC will be a company with incoming of
sewerage charge as revenue and with outgoing of operation and maintenance costs
including replacement cost (hereinafter referred to as “OM/R cost™) as expenditure.

However, at present when sewerage charge is not yet introduced and until the near future
of time when the SDC’s income of sewerage charge is enough to cover the SDC’s OM/R
cost, SDC has to continue to be subsidized by HCMC. But it is PCHCMC'’s idea that
such subsidy should be decreased according to the increase of incoming of sewerage
charge to be collected except the year 2001, 2002 and 2003 as mentioned in the clause of
14.7.1 of this Chapter. In this way, SDC is to be an independent company self-financing
with sewerage charge as revenue and OM/R cost as expenditure probably with some net
profit.

Pursuant to the Government Decree N0.90/1998, SDC should bear only OM/R cost for
facilities to be constructed by ODA loans. The loan of the JICA Project by Japan Bank of
International Cooperation (JBIC) for drainage and sewerage works, the loan of the NLTN
Project by the World Bank for only drainage work and the loan of the Hang Bang Project
by Asian Development Bank (ADB) for drainage work will be financed to the
Government of Viet Nam by respective donors and then granted to HCMC. Therefore,
these facilities to be constructed by the loans so financed will be HCMC’s assets as public
infrastructure and the depreciation costs of these assets will not be born by SDC as its
cost to be covered by sewerage charge to be collected. SDC will administrate these
facilities on behalf of HCMC. However, according to the Memorandum of
Understandings dated 3rd, November 2000 between PCHCMC and the World Bank, it
was agreed that the loan amount of the sewerage portion of the NLTN Project will at first
be financed by the World Bank to the Government of Viet Nam and then will be lent to
SDC as subsidiary loan. It means that the sewerage facility of the NLTN Project will be
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the asset of SDC, and not only the cost of depreciation of such facility but also the cost of
interest for the said subsidiary loan will be born by SDC as its cost to be covered by
incoming of sewerage charge to be collected. This is considered as a preliminary case of
ODA loan taking into account of the future socio-economic development of HCMC.

15.1.3 WSC as Collector of Sewerage Charge

15.2

1521

According to the PCHCMC'’s Decision N0.10/2001 dated 9th, February 2001, it was
decided that the collection of sewerage charge due to the said Tariff will be made by
means of consigning to WSC. It is not a method of surcharge to the public water bill, but
a method of separate collection of sewerage charge using the public water bill. WSC has
a complete list of consumers of public water, so that it is considered that to use the
experiences of WSC would be a great convenience for sewerage charge collection.

In PCHCMCs idea, the fee for the collection of sewerage charge to be paid to WSC will
be 1.5% of total amount of sewerage charge so collected.

Financial Arrangements of the JICA Project and Other Project
Financial Arrangements of the JICA Project

As already mentioned hereinbefore, JBIC will finance for the JICA Project as an ODA.
JBIC will make loan to the Government of Viet Nam at first, and then the Government of
Viet Nam will grant the whole amount of JBIC loan to HCMC both for drainage and
sewerage portion. This means that the responsibility for the repayment of principal and
interest of the JBIC loan will be born by the Government of Viet Nam.

The JICA Project comprises of two phases (Phase | and I1) and financial arrangements of
Phase | of the Project are now considered under this sub-section of 14.3.1.

The components of Phase | of the JICA Project comprise of the following items
(excluding contingencies):

- Package A (Tau Hu- Ben Nghe Canal Improvement)

- Package B (Pump Drainage Improvement)

- Package C (Interceptor Sewer Construction, Intermediate Sewerage
Pumping Station Construction and Procurement of Sewer
Cleaning Equipment)

- Package D (Conveyance Sewer Construction and Existing Combined
Sewer Improvement)
- Package E (Wastewater Treatment Plant)
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15.2.2

M)

- Engineering service
- Land acquisition and compensation
- Administration

JBIC will loan for the whole amount of above Package A, B, C, D, E and Engineering
Service while the project costs for Land acquisition and compensation, and
Administration will be financed locally by HCMC.

The JBIC loan will be divided into two categories as General Environmental Project for
Package A, B, C, D and Special Environmental Project for Package E and Engineering
Service. Conditions of each category are assumed as follows:

General Environmental Project (Package A, B, C and D)
i)  aninterest rate of 1.3%
ii) repayment period of the loan is 30 years from the start year of the loan
financing including the grace period of 10 years

Special Environmental Project (Package E and Engineering Service)
iii) an interest rate of 0.75%
iv) repayment period of the loan is 40 years from the start year of the loan
financing including grace period of 10 years

Financial Arrangements of Other Projects
Financial Arrangements of the NLTN Project

The NLTN Project comprises of three phases (Phase I, Il and I11), and Phase Il of the
NLTN Project is a supplemental part of Phase | and will be implemented at the same time
of Phase I. The donor of Phase | and Phase 11 is the World Bank, but the donor of Phase
I11is not fixed yet. For the purpose of financial analysis, it is assumed that the same kind
of financial arrangements will be applied for both Phase I and 11, and Phase III.

As mentioned herein-before, the World Bank will make loan to the Government of Viet
Nam at first. Then, drainage portion of the loan so financed will be granted to HCMC,
but sewerage portion of the loan so financed will be on lent to SDC from the Government
of Viet Nam directly as a subsidiary loan. This means that SDC will have to repay the
principal and interest of the said subsidiary loan to the Government of Viet Nam. The
sewerage facility of NLTN project to be so financed and constructed under the subsidiary
loan will be the asset of SDC. Therefore, the cost of depreciation of the NLTN sewerage
facility and interest of the subsidiary loan will be the cost of SDC to be covered by
sewerage charge to be collected.
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The conditions of the subsidiary loan are as follows:

- currency to be loaned is Viet Nam Dong, so the exchange risk will be born by
the Government of Viet Nam

- interest rate to be negotiated (For the purpose of financial analysis, interest
rate of 6.5% p.a. is assumed which is the rate temporarily used by the World
Bank for their calculation.)

- repayment period of loan is 25 years from the start of loan financing including
grace period of 6 years

Financial Arrangements of the Hang Bang Project

The donor of the Hang Bang Project is ADB. As also mentioned hereinbefore, ADB will
make loan to the Government of Viet Nam at first, then all amount of the loan so financed
will be granted to HCMC. This means that the responsibility for the repayment of
principal and interest of the ADB loan will be born by the Government of Viet Nam.

Identification of Cost to be Covered by Sewerage Charge

As aforementioned, all costs that incur within SDC will have to be covered by sewerage
charge to be collected, so that SDC could be an independent and self-financing company
to operate and maintain the drainage and sewerage facilities to be constructed by the three
Projects and the existing drainage facilities owned by HCMC. This means that total
amount of sewerage charge to be collected will have to be equal or a little bit more than
the costs of SDC because it is the intention of PCHCMC not only that the amount of
subsidy to SDC should gradually be decreased depending on increase of it revenue of
sewerage charge but also that SDC should have the role to improve the drainage systems
in HCMC.

The costs that incur within SDC will be as follows:

(1) SDC’s own operation and maintenance cost for HCMC’s existing facilities using
SDC'’s equipment (this cost has been being subsidized by HCMC.)

(2) The JICA Project’s OM/R cost for drainage

(3) The JICA Project’s OM/R cost for sewerage

(4) The NLTN Project’s OM/R cost for drainage

(5) The NLTN Project’s OM/R cost for sewerage

(6) The Hang Bang Project’s OM/R cost for drainage

(7) Depreciation cost of SDC’s existing equipment

(8) Depreciation cost of the sewerage facilities to be constructed by NLTN Project
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(Phase I and I1, and Phase 1I1)
(9) Interest of the NLTN Project’s subsidiary loan for the sewerage facilities (Phase |
and Il, and Phase IlI)

15.4 Financial Cost and OM/R Cost of the JICA Project

15.4.1 Financial Cost of the JICA Project

First of all, direct construction cost, engineering service cost, cost for land acquisition
and compensation for relocation are to be estimated by JICA Study Team. Then, the
following assumptions are applied to estimate the total Project cost:

- Physical contingency: 10% of total amount of the direct construction cost and
engineering service cost,

- Administration cost: 3% of the total cost of the direct construction cost, the
engineering service cost and cost for land acquisition and compensation for
relocation,

- Price contingency: For estimating price contingency, following price
escalation rates are applied based on a direction issued by JBIC on 12th,
October 2000:

. For foreign currency portion (FC portion): 0.8% per annum
. For local currency portion: 0.1% per annum

These rates are applied by means of compound rates to the above-mentioned
total cost in each year during the construction period. In this case, the base
year is 2000.

15.4.2 OMI/R Cost of the Project

OMI/R cost for Phase-1 and Phase-11 of the JICA Project will be born by SDC as its cost to
be covered by sewerage charge to be collected. The OM/R cost will be a burden to SDC
until the end of the project life of 50 years after completion of the construction works.

Operation and maintenance cost consists of the followings:

(1) Tau Hu Ben Nghe canal cleaning cost

(2) Pumping drainage improvement cost

(3) Sewer (Interceptor sewer, Conveyance sewer and Combined sewer improvement)
cost

(4) Intermediate pumping station cost
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(5) Wastewater treatment plant cost
(6) Head office cost

Above each cost should be separated into drainage portion and sewerage portion. In this
case, above (1) Tau Hu Ben Nghe canal cleaning cost and (2) Pumping drainage
improvement cost are direct costs and separated as drainage portion, while (4)
Intermediate pumping station cost and (5) Wastewater treatment plant cost are direct
costs and separated into sewerage portion. As far as above (3) Sewer is concerned, this
direct cost should be divided into drainage portion and sewerage portion.

As next step, Head office cost are indirect cost to be allocated above each cost, so, Head
office cost are calculated separately and then allocated above costs from (1) to (5).

Calculation of operation and maintenance costs is shown in Table 14.1 (1) to 14.1 (17)
and summarized as shown in the next page.

Replacement cost should also be collected as a part of sewerage charge. Replacing some
plant or equipment after use of their respective life requires quite a huge amount of
money, therefore, such amount should be divided according to the respective life of plant
or equipment and such divided amount should be collected in advance yearly as a
reserve.

Annualized replacement cost for the Phase I and Il of the JICA Project is calculated as
also shown in the Table hereunder.

OM Cost of the Project
(Million VND/year)

Annual OM/R cost

Cost categories Phase | Phase 11
Drainage
1. Tau Hu Ben Nghe Canal 1,276 1,907
2. Pump drainage improvement 3,049 3,043
3. Sewer 538 844
Sub-total 4,863 5,794
Sewerage
4. Sewer 1,143 2,298
5. Intermediate pumping station 3,686 8,113
6. Wastewater treatment plant 24,691 50,194
Sub-total 29,521 60,605
Total 34,384 66,399

(Note) The amount of OM cost for Phase Il includes that for Phase I.
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Annualized Replacement Cost of the Project
(Million VND/year)

Phase | Phase I1
Drainage 588 1,119
Sewerage 32,441 71,420
Total 33,029 72,539

(Note) The amount of OM cost for Phase 1 includes that for Phase I.

15,5 Methodology of Financial Analysis
Financial analysis include the following 4 items:

(1) Financial analysis of the SDC

(2) Sewerage Tariff

(3) Affordability analysis

(4) Repayment ability analysis of the JBIC loan

For the purpose of taking into consideration of inflation of costs, the price factor is set to
be 2% being the year of 2000 as the base year. This means that the price factor is applied
as means of compound rate to OM/R cost in each year, however, for such costs as
depreciation and interest, price factor is not applied because these amounts will be fixed
by the cost of construction and the amount of loan financed. Also, price factor is not
applied to sewerage charge because it will increase reflecting the inflation of OM/R cost.

Following methodologies are applied for analyzing each of the above items:
(1) Financial analysis of SDC

The purposes of financial analysis of SDC are to make projections of the
financial situations of SDC in the years ahead, and consider on which conditions
SDC would be a financially sound company. For these objectives, the profit and
loss statement of SDC will be used until the year of 2020.

As aforementioned, the annual revenue of SDC is the amount of sewerage charge to
be collected in each year which is obtained by multiplying the Sewerage Tariff of
each sector, namely, domestic, industrial, commercial and public institution by total
volume of public water consumed by respective sector. In this case, following two
deductible items are to be considered:
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- Bad debt provision: 2% of revenue so obtained, and
- Collection fee to WSC: 1.5% of net revenue after deduction of the above bad
debt provision.

As accounting classification, revenues of SDC are not only limited to sewerage
charge to be collected but also includes the subsidy from HCMC. Such subsidy will
be entered in the profit and loss statement as revenue. Until the time when SDC
will have enough amount of sewerage charge as its revenue to cover its costs, SDC
will have to be subsidized.

As mentioned herein-before, costs of SDC comprise of cost for SDC own operation,
the JICA Project’s OM/R cost for drainage and sewerage, the NLTN Project’s
OM/R for drainage and sewerage, the Hang Bang Project’s OM/R cost for drainage,
depreciation cost for the equipment owned by SDC and the sewerage facility of the
NLTN Project and the interest for the subsidiary loan for the sewerage facility of the
NLTN Project. These costs are entered in the profit and loss statement of SDC as
costs.

When such revenues are more than such costs, the balance will be the profit before
tax. Income tax rate is assumed to be 25%. The net profit of SDC is gained
deducting such income tax from the amount of profit before tax.

Sewerage Tariff

Sewerage charge will have to cover all the costs of SDC so that SDC could be a
self-financing company without subsidy from HCMC. Sewerage Tariff is set as
aforementioned, but such Tariff should be revised according to the changes of the
costs of SDC so that sewerage charge will cover fully the all costs of SDC.

However, covering all the costs of SDC by sewerage charge to be collected will not
be enough to satisfy the entire required fund needed by SDC because of the
adoption of subsidiary loan for the sewerage portion of the NLTN Project. Interest
of such subsidiary loan as cost of SDC will be covered by the sewerage charge to be
collected. But the repayment of principal of such loan requires additional fund of
money not as cost of SDC and such additional fund will have to be filled by
collecting further sewerage charge.

For the purpose of analyzing this additional fund being not as a cost of SDC, yearly
analysis of fund flow of SDC will be necessary. Fund flow comprises of two parts,
namely, the source of fund and the application of fund.
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Source of fund is made up of the following items:

- Internal fund generation (depreciation and net profit)
- Loan amount to be financed
- HCMC counterpart contribution

Application of fund is made up the following items:

- Investment
- Debt retirement
- Working capital

The above working capital represents balance between the source of fund, and
investment and debt retirement. Therefore, the amount of source of fund and the
amount of application of fund are always the same each year. When working
capital is positive, available cash of SDC increases by that amount. And when
working capital is negative, available cash of SDC decreases by that amount.
Using this available cash as fund for debt retirement will make repayment of
principal for the subsidiary loan.

Therefore, when analyzing the revision of the Sewerage Tariff, not only the profit
and loss statement of SDC but also the fund flow of SDC should be considered
together. This means that sewerage charge to be collected according to the
Sewerage Tariff will cover the all costs as entered in the profit and loss statement of
SDC and also fill the required fund for debt retirement as shown in the fund flow of
SDC.

Affordability Analysis

Affordability analysis is needed to make clear whether the people living in HCMC
have ability or not to pay from their income water related utility charges, namely,
public water charge, sewerage charge and solid waste charge. PCHCMC suggested
that the share rate of these three charges should be within 5% of income of each
household.

When analyzing this affordability, followings should be taken into account:
- Tariff of Public Water increase: as aforementioned in sub-clause 14.2.1(2),

public water charge is expected to increase considerably because of WSC’s
expansion plan.
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- Sewerage Charge increase: Sewerage Charge will also increase mainly
because of the start of the operation of the three Projects.

(4) Repayment Ability Analysis of JBIC Loan

As mentioned hereinbefore, the responsibility of repayment of the JBIC loan is born
by the Government of Viet Nam. When analyzing the repayment ability of the
Government of Viet Nam, following two points will be considered:

1.  The ratio of the amount of the Government securities against the GDP of Viet
Nam
2. The growth ratio of the GDP of Viet Nam

The amount of the Government securities represents the net ODA expenditure
(repayment of principal and interest minus borrowings) less the net balance of the
revenue and expenditure of the Government of Viet Nam. It is expected that the
growth of the GDP of Viet Nam would accompany the increase of revenue of the
Government of Viet Nam. If the ratio of the amount of the Government securities
against the GDP of Viet Nam in these years is enough small, say 1% or around that,
and the growth ratio of the GDP of Viet Nam is satisfactorily, it can be judged that
the Government of Viet Nam has the repayment ability of JBIC loan.

Financial Analysis

Financial Analysis of UDC and Sewerage Tariff

According to the idea of PCHCMC, SDC will operate and maintain the facilities to be
constructed by the three Projects and continue to operate and maintain the existing
drainage facilities which HCMC owns and will improve the drainage systems of HCMC.
And this is also the idea of PCHCMC that all cost that incur with the above purposes will
have to be born by SDC with the appropriating revenue of sewerage charge to be
collected.

Financial analysis of SDC and that of Sewerage Tariff have an inseparable relation each
other because SDC’s revenue of sewerage charge to be collected will be decided based on
Sewerage Tariff being adjusted accordingly. That means, without analyzing Sewerage
Tariff, the appropriate level of revenue of sewerage charge to be collected that covers the
costs of SDC could not be analyzed. Therefore, in this sub-clause, financial analysis of
both SDC and Sewerage Tariff will be carried out together.

For the purpose of financial analysis of SDC and Sewerage Tariff, the expenditure and
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revenue of SDC and Sewerage Tariff to be considered are those until the year of 2020
because such period covers enough time in the years ahead and the years beyond such
period would not be considered as realistic taking into consideration of future changes in
socio-economic conditions.

As the first step and as already mentioned hereinbefore, costs incurs within SDC should
be made clear. The costs to be covered by sewerage charge to be collected are as follows:

(1) SDC own operation and maintenance cost for HCMC’s existing facilities using
SDC'’s equipment (This cost has been being subsidized by HCMC.)

(2) The JICA Project’s OM/R cost for drainage

(3) The JICA Project’s OM/R cost for sewerage

(4) The NLTN Project’s OM/R cost for drainage

(5) The NLTN Project’s OM/R cost for sewerage

(6) The Hang Bang Project’s OM/R cost for drainage

(7) Depreciation cost of SDC’s existing equipment

(8) Depreciation cost of the sewerage facility to be constructed by NLTN Project
(Phase I and I1, and Phase II1)

(9) Interest of the NLTN Project’s subsidiary loan for the sewerage facilities (Phase |
and Il, and Phase Il1)

Regarding the above (1), this cost is now subsidized from HCMC. The currently required
amount of such cost is estimated to be 76 billion VND p.a., however, the actual amount
being subsidized by HCMC is 33billion VND yearly. Without any incoming of sewerage
charge at present, SDC’s own operation and maintenance works of existing drainage
facilities owned by HCMC are under-budgeted and satisfactory works can not have been
done by SDC. With the introduction of sewerage charge and such sewerage charge as
revenue of SDC being adjusted upwards in the years ahead, SDC would be able to
perform such works satisfactorily with appropriate budget and without receiving subsidy
from HCMC that will gradually be decreased to be nil. The SDC’s own operation and
maintenance costs are assumed to increase to be the full amount of 76 billion VND by the
year of 2006 (before inflation).

Regarding the above (2) and (3), details of which are described in the previous sub-clause
14.5.3 as OM/R cost of the Project.

Regarding the above (8), among five facilities in total, namely, the JICA Project’s
drainage and sewerage facilities, the NLTN Project’s drainage and sewerage facilities and
the Hang Bang Project’s drainage facility, only the NLTN Project’s sewerage facility is to
be depreciated. The reason why the NLTN sewerage facility is only be the one to be
owned by SDC as an asset because of the subsidiary loan as aforementioned. (SDC owns
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no drainage facility at present.)

Total costs of SDC is shown in the Table 14.2 and summarized bellow:

(Million VND)
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
32,957 | 45,363 | 54,417 | 74,295 [101,010|132,518|235,543(291,170|293,219(297,074|301,002

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
427,206 | 487,957 | 552,186 | 655,952 | 660,758 | 658,699 | 648,803 | 643,783 | 638,298 | 632,309

Current yearly subsidy amount to SDC from HCMC is about 33,000 billion VND. As
such amount will be increased in the year 2002 and 2003 because of the cost for NNLTN
Project without revision of such rate of charge according to the said Decision of
PCHCMC. After the starting of revision of the sewerage charge, the subsidy will be
decreased according to the increase of the total amount of sewerage charge to be
collected. Such amounts to be subsidized are assumed to be as follows:

(Million VND)
2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
33,000 | 33,000 | 33,317 | 53,313 | 30,000 | 25,000 | 25,000 | 25,000 | 0 0

Based on the figures of public water consumed in the year of 2000 as stated in sub-clause
14.2.1(2), total volume of public water consumed in each year is calculated in proportion
to the water connection growth rates as stated in sub-clause 14.2.1(2) too with
multiplying the price-demand elasticity assumed to be at 20%.

Then, total amount of sewerage charge to be collected in each year will be got by
summing up the respective yearly total amounts of sewerage charge which is calculated
multiplying unit sewerage charge by the volume of public water consumed as
above-mentioned in each year. In this case, the amounts of sewerage charge in each year
as calculated using Sewerage Tariff as above-mentioned after deducting bad debt
collection and collection fee to WSC, together with the amount of subsidy from HCMC
as also mentioned above have to cover all the costs of SDC. And it must be considered
that Sewerage Tariff are kept at the same rate from 2001 to 2003 as mentioned above and
then reviewed and revised after the year of 2004 but not annually.

In this way, Sewerage Tariff to be recommended is acquired as follows (the figures in the
year of 2001 are the rates decided by PCHCMC in VND/m® and the percentages
thereafter show the rates of increase which are recommended.):
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(VND/m®)

Year 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
Sewerage charge 264 264 | 264 | 837 | 1,163 | 2,094 | 2,513 | 2,714 | 2,714

2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020
2,714 |3,691 | 4,097 | 4,547 | 5,229 | 5,229 | 5,229 | 5,229 | 5,229 | 5,229 | 5,229

Based on the above-recommended Sewerage Tariff, the revenue of sewerage charge is
calculated as follows:
(Million VND)

2000 | 2001 2002 2003 2004 2005 2006 2007 | 2008 | 2009 | 2010
0 22,533 | 21,853 | 21,736 | 73,593 | 111,970 | 218,394 | 276,312 {304,174/ 310,044 (314,133

2011 2012 2013 2014 2015 2016 2017 2018 | 2019 | 2020
443,790 | 506,557 | 574,746 | 679,710 | 699,011 | 716,003 | 733,426 |751,290|769,609|788,392

From the above table, it is understood that although Sewerage Tariff remains the same
after the year of 2014, the revenue of sewerage charge increases yearly and rather
considerably. This is solely because water connection growth rates as mentioned in
sub-clause 14.2.1(2) are assumed to increase also in these years.

From the above mentioned revenue and cost of SDC and other related matters also
mentioned herein-before, the profit and loss statement of SDC from 2000 to 2020 is made
and shown in Table 14.2.

Fund flow analysis was also made to ascertain whether SDC will have enough available
cash or not to repay the principal of NLTN subsidiary loan for sewerage facility as
aforementioned. As a result of such analysis, it can be said that SDC will have enough
available cash to repay the principal of such loan. However, after the year of 2015 when
the repayment of principal of subsidiary loan for Phase II1 of NLTN Project starts,
working capital of SDC will become negative. In spite of that, because SDC will have a
considerably large amount of available cash by that time, SDC will be able to repay such
principal from the available cash at that time. As far as the repayment of the principal of
the subsidiary loan for sewerage facility of NLTN Phase | and Il is concerned, mainly
because of the reason that the World Bank is planning an accelerated depreciation for
such facility (being 25 years although Phase I11 facility will be depreciated in 50 years as
normal depreciation) while net repayment period is 19 years (repayment period being 25
years with grace period being 6 years), SDC will be able to make repayment of principal
of subsidiary loan for Phase I and Il sewerage facility by using only the sewerage charge
to be collected which covers all the costs of SDC without collecting additional fund by
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further sewerage charge.

Fund Flow of SDC is shown in Table 14.3 and working capital and available cash are
summarized as follows:

(Million VND)
Year 2000 2001 2002 2003 2004 2005 2006
Working capital 4,914 9,998 2,957 2,957 2,979 3,382 3,161
Available cash 17,506 27,504 30,461 33,418 36,397 39,780 42,941
Year 2007 2008 2009 2010 2011 2012 2013
Working capital 1,175 1,060 8,376 565,628 870,548 900,555 622,756
Available cash 44,116 45,176 53,551 619,180| 1,489,728 | 2,390,284| 3,013,040
Year 2014 2015 2016 2017 2018 2019 2020
Working capital 67,707 -52,046 -46,168 -39,930 -32,269 -24,519 -16,680
Available cash 3,080,746| 3,028,700| 2,982,532| 2,942,603| 2,910,333| 2,885,814| 2,869,134

From the above financial analysis, it can be concluded that as far as Sewerage Tariff will
be adjusted upwards properly and at appropriate times in order to cover all the costs of
SDC, it could be a financially sound as self-financing company with its revenue of
sewerage charge to be collected. Regarding the Sewerage Tariff, it should be adjusted
accordingly as aforementioned.

15.6.2 Affordability Analysis

Affordability analysis is made to clear whether the people living in HCMC have ability
to pay the water related utility charges consisting of public water charge, sewerage
charge and solid waste charge. PCHCMC suggests that the total amount of these three
charges should be the same with or less than 5% of the average income of each
household.

When analyzing the affordability, following assumptions are made:

(1) Income of each household is to be 1,947,893 VND/month as of 1998 based on the
interview survey made by JICA Study Team at the Feasibility Study Stage. Such
amount of income is also assumed to increase with a rate of 4.5% yearly. As
mentioned in the sub-clause 14.7.3 hereunder, GDP in Viet Nam grew out ranging
from 4.8 % to 9.5 % since 1993. Generally speaking, per capita income of the
people reflects the growth rate of GDP. From this viewpoint, the increasing rate of
income of 4.5 % may be rather conservative one.

(2) Tariff of Public Water will increase as a result of WSC expansion plan according to
the rates as stated in sub-clause 14.2.1(2) of this chapter.

(3) Basic sewerage charge at the starting time is assumed at 204 VND/m® based on the
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Share rate of utilities to HH income

said Decision of PCHCMC and present water charge for domestic users. The
Decision says that unit sewerage tariff should be at 12 % of the unit water charge,
and the present water charge is applying at 1,700 VND/m® as the WSC’s existing
water tariff system.

(4) Sewerage Tariff will be revised according to the rate as recommended in sub-clause
14.7.1.

(5) Solid waste charge is assumed to be 14,000 VND/month/household.

(6) Public water to be consumed by each person per month is to be 4 m®,

(7) Family size of each household is to be 5.71 persons that is also the result of
interview survey conducted by JICA Study Team at the stage of Feasibility Study.

Based on the above, affordability analysis is carried out and the result is shown in Table
14.4 and illustrated bellow:

Share Rate of Water Related Utility Charges to Household Income
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2010
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2018
2019
2020

Year

|:| Public water . Wastewater |:| Solid waste

According to the said table and illustration above, the share rate of expenditures for water
related utilities to the household income is almost the same or under the limitation of 5%
as suggested by PCHCMC according to the recommendation from the World Bank. As it
is clear from the above illustration, most of the utilities’ charge is occupied by public
water charge. This is because of the Tariff of Public Water increase as a result of WSC’s
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15.6.3

expansion plan as already mentioned. Share rates of sewerage charge and solid waste are
rather small comparing to that of public water charge. It can be said from the above
analysis that people living in HCMC have the ability to pay water-related utilities charge
from their income.

Repayment Ability Analysis of JBIC Loan by the Government of Viet Nam

JBIC loans for the General Environmental Project and Special Environmental Project
both for the Phase | of the JICA Project are made based on the conditions that are already
explained in the previous sub-clause in 14.5.1.

The Repayment ability analysis of JBIC loan by the Government of Viet Nam is made by
the ratio of the Government securities against the GDP of Viet Nam. In this case, it is
assumed that the ratio of the Government securities against the GDP of Viet Nam
represents how the burden of the repayment of ODA loans depends on the economy of
Viet Nam and the growth rate of GDP of Viet Nam represents how the economy of Viet
Nam will be. And it is expected that the growth of GDP of Viet Nam would accompany
the increase of revenue of the Government of Viet Nam.

The revenue and expenditure of the Government of Viet Nam was gotten as follows from
the web-site homepage of the World Bank:

(Billion VND)

1993 1994 1995 1996 1997
A. Revenue and grant 30,696 | 42,125| 53,370 | 62,387 | 66,310
B. Expenditure 35,226 | 42,836 | 51,694 | 60,189 | 65,944
C. Balance (A-B) -4,530 -711 1,676 2,198 366
D. Interest 1,710 1,094 2,895 2,700 2,166
E. Overall balance (C-D) -6,240 | -1,805| -1,219 -502 | -1,800
F. Foreign loans (G-H) 3,726 240 | -1,490 -50 -953
G. Utilization 5,184 1,500 1,470 2,400 2,161
H. Amortization 1,458 1,260 2,960 2,450 3,114
I. Government Securities 2,514 1,565 2,709 552 2,753

((E+F) x (-1))

According to the above table, the amount of the Government securities represents the net
expenditure relating to the foreign loan (repayment of principal and interest minus
borrowings). Namely, the Government securities are most of which are estimated to be
the net ODA expenditure, less the net balance of the revenue and expenditure of the
Government of Viet Nam.
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According to the Statistical Yearbook 2000, the GDPs of Viet Nam during the year from
1993 to 1997 are as follows:

GDP of Viet Nam 1993 — 1997 (at Constant 1994 Price)

(Billion VND)
1993 1994 1995 1996 1997
164,043 178,534 195,567 213,833 231,264

The ratios of amount of the Government securities against the GDP of Viet Nam are
calculated as follows:

1995
1.4%

1996
0.3%

1997
1.2%

1993
1.5%

1994
0.9%

From the above figures, it can be said that the ratios of the amount of the Government
securities against the GDPs of Viet Nam, namely, the dependency of the burden of the
repayment of ODA loans to the economy of Viet Nam, are almost at around 1%.

Also, according to the Statistical Yearbook 2000, the GDPs of Viet Nam and their
respective growth rate to the previous years are as follows:

GDP of Viet Nam (at Constant 1994 Price)

Year 1993| 1994 1995| 1996 1997| 1998 1999| 2000
GDP (Trillion VND) | 164.0| 178.5| 195.6| 213.8| 231.3| 244.6| 256.3| 273.4
Growth ratio 8.1%| 8.8%| 9.5%| 9.3%| 8.2%| 5.8%| 4.8%| 6.7%

The growth ratio of GDP of Viet Nam fell to 4.8% at 1999, but it gained to 6.7% at 2000.
In these three years from 1998 to 2000, growth ratios of GDP of Viet Nam are almost 5%
or more than 5%. From the above table, it can be said that economic activities of Viet
Nam are growing highly and expected to continue to grow steadily.

As a result of financial analysis, from the reasons that the ratios of the amount of the
Government securities against GDP are almost at around 1% and the GDP of Viet Nam is
growing highly at the level of almost or more than 5% in these years and can be expected
to continue to grow steadily in the years ahead, it can be concluded that the Government
of Viet Nam has the repayment ability of JBIC loan.
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Conclusion

From the above analyses, it is concluded as follows:

M)

)

©)

(4)

Financial Soundness of SDC

On the condition that Sewerage Tariff will be adjusted upwards properly and at
appropriate times, SDC could be a financially sound company as self-financing one
without subsidized from HCMC.

Recommended Revision of Sewerage Tariff

It is recommended that Sewerage Tariff should be revised as a way as stated in
sub-clause 14.7.1 in order to cover all the costs of SDC.

Affordability of People in HCMC for Water Related Utility Charges

The share rate of the total amount of public water charge, sewerage charge and solid
waste charge against the each household income will be expected always to be
almost 5% or less than 5% in each year ahead, it can be concluded that people in
HCMC have enough ability to pay for such charges of water related utilities from
their income.

Repayment Ability of the JBIC Loan by the Government of Viet Nam

From the viewpoint of the ratios of the Government securities against the GDP of
Viet Nam, namely, around within 1% in these years, and that the GDP of Viet Nam
has been growing steadily and highly at around the rate of 5% in these years, it can
be said that the Government of Viet Nam has the ability to repay fully the JBIC loan
for Phase | to be financed.
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Table 15.1 (1) Summary of Operation and Maintenance Cost

1. Summary of Operation and Maintenance Cost

(Million VND)
Annual operating and maintenance cost
Phase | Phase Il
Direct cost H.O. cost Total Direct cost| H.O. cost Total
allocation allocation
Drainage
Tau Hu - Ben Nghe Canal 1,189 87 1,276 1,840 67 1,907
Pump drainage improvement 2,841 208 3,049 2,935 107 3,043
Sewer 502 37 538 815 30 844
Sub-tota 4,532 331 4,863 5,590 204 5,794
Sewerage
Sewer 1,066 78 1,143 2,217 81 2,298
Intermediate pumping station 3,435 251 3,686 7,827 286 8,113
Wastewater treatment plant 23,009 1,682 24,691 48,423 1,771 50,194
Sub-tota 27,510 2,011 29,521 58,467 2,138 60,605
Total 32,041 2,343 34,384 64,057 2,343 66,399
1.1 Proportion of Each Direct Cost against the total Direct Operation and Maintenance Cost
Phase | Phase |1
Annual cost|  Reference Share | Annual cost| Reference Share
Million VNO rate  |Million VND| rate
Tau Hu Ben Nghe Canal 1,189 Table 14.1 (2) 3.71% 1,840| Table 14.1 (2) 2.87%
Pump drainage improvement 2,841| Table 14.1 (3) 8.87% 2,935| Table 14.1 (3) 4.58%
Sewer (Drainage) 502|Table 14.2.4 (7)] 1.57% 815(Table 14.2.4 (7) 1.27%
Sewer (Sewerage) 1,066|Table 14.2.4 (7)| 3.33% 2,217|Table 14.2.4 (7) 3.46%
Intermediate pumping station 3,435[Table 14.2.4 (11] 10.72% 7,827[Table 14.2.4 (11 12.22%
Wastewater treatment plant 23,009(Table 14.2.4 (14] 71.81% 48,423 [Fable 14.2.4 (14 75.59%
32,041 100.00% 64,057 100.00%
1.2 Head Office Indirect Cost
(Million VNDl/year)
Phase | Phase I1
Head office indirect cost 2,343 2,343
1.3 Head Office Indirect Cost Allocation to Each Direct Cost
(Million VND/year)
Phase | Phase I1
(Head Office cost) 2,343 Annual cost 2,343 Annual cost
Tau Hu Ben Nghe Canal 2,343 x 3.71% 87] 2,343 x 2.87% 67
Pump drainage improvement 2,343 x 8.87% 208| 2,343 x 4.58% 107
Sewer (Drainage) 2,343 x 157% 37| 2,343 x 1.27% 30
Sewer (Sewerage) 2,343 x 3.33% 78] 2,343 x 3.46% 81
Intermediate pumping station 2,343  x 10.72% 251] 2,343 x 12.22% 286
Wastewater treatment plant 2,343 x 71.81% 1,682] 2,343 x 75.59% 1,771

Table 15.1 (2) Operation and Maintenance Direct Cost for Tau Hu Ben Nghe Canal

(Million VNDl/year)
Phase | Phase 11
1,189 1,840

Table 15.1 (3) Operation and Maintenance Direct Cost for Pump Drainage Improvement Direct (1/4

Item Annual cost
Phase | Phase Il

1. Personnel cost 350 422
2. Utility 2,318 2,319
3. Monitoring 25 18,
4. Mechanical and electrical maintenanc 58 68
5. Civil and architectural maintenance 47 58
6. Main furniture and fixture 8 8
7. Miscellaneous 35 42

Total 2,841 2,935
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Table 15.1 (4) Pump Drainage Improvement Direct Cost (2/4)

1. Annual Personnel Cost

(1,000VND)
Phase | Phase Il
Monthl Monthl Annual
Job Title Number Salaryy Annual Cost | Number Salaryy Cost
Ben Me Coc 1
Senior Station Manager 1 3,000 36,000 1 3,000 36,000
Operation Team Leader 1 2,500 30,000 1 2,500 30,000
- Electrical Technitian 1 2,000 24,000 1 2,000 24,000
Maintenance Team Leader 1 2,500 30,000 1 2,500 30,000
- Electrical Technician 1 2,000 24,000 1 2,000 24,000
Assistant Manager 1 2,500 30,000 1 2,500 30,000
- Secretaries 2 2,000 48,000 2 2,000 48,000
- Driver 1 2,000 24,000 1 2,000 24,000
- Guardian 1 1,200 14,400 1 1,200 14,400
- Janitor 1 1,500 18,000 1 1,500 18,000
Ben Me Coc 2
Operation Team Leader 0 2,500 0 1 2,500 30,000
- Electrical Technitian 0 2,000 0 1 2,000 24,000
- Janitor 0 1,500 0 1 1,500 18,000
Thanh Da
Operation Team Leader 1 2,500 30,000 1 2,500 30,000
- Electrical Technitian 1 2,000 24,000 1 2,000 24,000
- Janitor 1 1,500 18,000 1 1,500 18,000
Total 14 350,400 17 422,400

Table 15.1 (5) Pump Drainage Improvement Direct Cost (3/4)

2.Utility (Million VND/year)
Phase | Phase I
B.M.C.1 | B.M.C.2 | Thanh Da| Sub-total | B.M.C.1 | B.M.C.2 | Thanh Da| Sub-total
Electricity 1,347 0 968 2,315 1,347 0 968 2,315
Water 2 0 1 3 2 1 1 4
Total 1,349 0 969 2,318 1,349 1 969 2,319
3.Monitoring (Million VND/year)
Phase | Phase I
B.M.C.1 | B.M.C.2 | Thanh Da| Sub-total | B.M.C.1 | B.M.C.2 | Thanh Da| Sub-total
Monitoring - - - 25 - - 18
Total - - 25 - - 18
4.Mechanical and Electrical Maintenance (Million VND/year)
Phase | Phase I
B.M.C.1 | B.M.C.2 | Thanh Da| Sub-total | B.M.C.1 | B.M.C.2 | Thanh Da| Sub-total
Machinery*" 29 0 29 58 5 34 29 68
Electricity*” 6 0 6 12 9 8 6 23
35 0 35 70 14 42 35 91
5.Civil and Architectural Maintenance (Million VND/year)
Phase | Phase I
B.M.C.1 | B.M.C.2 | Thanh Da| Sub-total | B.M.C.1 | B.M.C.2 | Thanh Da| Sub-total
Civil Structure** 24 14 9 47 27 22 9 58
Architecural*” 0 0 0 0 0 0 0 0
Total 24 14 9 47 27 22 9 58
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Table 15.1 (6) Pump Drainage Improvement Direct Cost (4/4)

6. Main Furniture and Fixture (Both for Phase | and Phase II)

(Million VNDl/year)

Item Number Unit Price Cost Life of Annualized
Equip.(yrs) Cost

Computor 2 13 26 5 5
Printer 2 6 12 5 2

Total 38 8
7. Miscellaneous Cost

(10% of personnel cost)

(Million VND/year)
Phase | Phase Il

Miscellasneous cost 0 0

Table 15.1 (7) Sewer Direct Cost (1/4)

Summary
(Million VNDl/year)
Phase | Phase Il
Drainage Sewerage Drainage Sewerage

1. Newly introduced equipm 1,500,000 3| 54,000,000 0
2. Manpower cleaning 0 0 0 0
3. Flow control - 0 - 0
4, Civil maintenance - 0 - 0
5. Miscellaneous 0 0 0 0
Total 1,500,000 3] 54,000,000 0

15-23



Table 15.1 (8) Sewer Direct Cost (2/4)

1. Newly Introduced Equipment for Sewer < 1,200 mm

1.1 Summary
(Million VND/year)
Phase | Phase |1
Drainage Sewerage Drainage Sewerage
Personnel cost 1,800 1,800 1,800 1,800
X X X X
3.54% 7.65% 3.41% 28.89%
= 64 = 138 = 61 = 520
Fuel and maintenance | 3,017 3,017 3,017 3,017
X X X X
3.54% 7.65% 3.41% 28.89%
= 107 = 231 = 103 = 872
Total 170 369 164 1,392
1.2 Personnel Cost
(VND)
Phase | Phase |1
Job title Number Jonthly sala] Annual cost | Number [Monthly salaryy Annual cost
(Jet cleaner)
Driver 2| 1,500,000, 36,000,000 2 1,500,000 36,000,000
Operator 2| 1,500,000, 36,000,000 2 1,500,000 36,000,000
Worker 4| 1,500,000/ 72,000,000 4 1,500,000 72,000,000
(Vacume cleaner)
Driver 2| 1,500,000, 36,000,000 2 1,500,000 36,000,000
Operator 2| 1,500,000, 36,000,000 2 1,500,000 36,000,000
Worker 4/ 1,500,000/ 72,000,000 4 1,500,000 72,000,000
(Water Tanker)
Driver 6| 1,500,000, 108,000,000 6 1,500,000/ 108,000,000
Operator 6| 1,500,000, 108,000,000 6 1,500,000| 108,000,000
(Sludge Truck)
Driver 18| 1,500,000{ 324,000,000 18 1,500,000| 324,000,000
Worker 37| 1,500,000 666,000,000 37 1,500,000/ 666,000,000
(Truck for equip.)
Driver 3| 1,500,000 54,000,000 3 1,500,000 54,000,000
Operator 11| 1,500,000{ 198,000,000 11 1,500,000/ 198,000,000
Worker 3| 1,500,000/ 54,000,000 3 1,500,000 54,000,000
Total 100 1,800,000,000 100 1,800,000,000
1.3 Fuel Cost and Maintenance Cost
(Million VND)
Phase | Phase II
Item Annual | Annual | Total Annual Annual Total
fuel cost paintenance* fuel cost |maintenance*
Jet cleaner 60 60
Vacume cleaner 54 54
Water tanker 98 98
Sludge truck 244 244
Track for equip. 49 49
Total 504 2,513 3,017 504 2,513 3,017

1.4 Operation and Maintenance Ratio of above 1.2 and 1.3 according to the Length of Sewer

Length (m) Ratio
Existing 136,310 88.81%
Phase | |Constructed by Phase | drainage 5,431 3.54% 3.54%
Constructed by Phase | sewerage| 11,741 7.65% 7.65%
Total 153,482| 100.00%
Existing 136,310| 67.70%
Constructed by Phase | drainage 5,431 2.70% }
Phase Il |Constructed by Phase Il drainage| 1,437 0.71% 3.41%
Constructed by Phase | sewerage| 11,741 5.83% }
Constructed by Phase Il sewerage 46,434| 23.06% 28.89%
Total 201,353| 100.00%
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Table 15.1 (9) Sewer Direct Cost (3/4)

2. Manpower Cleaning for Newly Constructed Sewer for = and > 1200 mm

2.1 Summary

(Million VND/year)
Phase | Phase I1
Drainage Sewerage Drainage Sewerage
372 372 744 744
Personnel cost X X X X
79.41% 20.59% 78.71% 21.29%
295 77 586 158
2.2 Personnel Cost
(VND)
Phase | Phase 1l
Job title Number Monthly salary [ Annual cost Number Monthly salary [ Annual cost
Technician 2 2,000,000 48,000,000 4 2,000,000 96,000,000
Worker 16 1,500,000 288,000,000 32 1,500,000 576,000,000
Driver 2 1,500,000 36,000,000 4 1,500,000 72,000,000
Total 20 372,000,000 40 744,000,000
2.3 Operation and Maintenance Ratio of above 2.2 according to the Length of Sewer
Length (m) Ratio

Phase | Constructed by Phase | drainage 13,231 79.41%

Constructed by Phase | sewerage 3,431 20.59%

Total 16,662 100.00%

Constructed by Phase | drainage 13,231 27.22%
Phase 11 Constructed by Phase Il drainage 25,023 51.49% } 78.71%

Constructed by Phase | sewerage 3,431 7.06%
Constructed by Phase 11 sewerage 6,917 14.23% } 21.29%
Total 48,602 100.00% 100.00%

3. Flow Control
(VND)
Phase | Phase 1l

Job title Number Monthly salary | Annual amount Number Monthly salary | Annual amount
Flow controller 30 1,500,000 540,000,000 30 1,500,000 540,000,000

4. Civil Maintenance of Conveyance Maintenance Road

(Million VND/year)

Phase |

Phase II

Maintenance cost*

5
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Table 15.1 (10) Sewer Direct Cost (4/4)

5. Miscellaneous Cost

(10% of personnel cost)

5.1 Summary of Personnel Cost
(Million VND/year)

15-26

Phase | Phase I1
Drainage Sewerage Drainage Sewerage
Newly introduced equipment 64 138 61 520
Manpower cleaning 295 77 586 158
Flow control - 540 - 540
Total 359 754 647 1,218
5.2 Miscellaneous Cost
(Million VND/year)
Phase | Phase 11
Drainage Sewerage Drainage Sewerage
36 75 65 122



Table 15.1 (11) Intermediate Pumping Station Direct Cost (1/3)

Summary
(Million VNDl/year)
Item Annual cost
Phase | Phase 11
1. Personnel cost 410 470
2. Utility 2,453 6,163
3. Monitoring 21 21
4. Waste disposal 87 287
5. Mechanical and electrical maintenance 400 792
6. Civil and architectural maintenance 19 43
7. Main furniture and fixture 4 4
8. Miiscellaneous 41 47
Total 3,435 7,827
Table 15.1 (12) Intermediate Pumping Station Direct Cost (2/3)
1. Annual Personnel Cost
(VND)
Phase | Phase Il

Job Title Number [Monthly Salary| Annual Cost | Number |Monthly Salary| Annual Cost
Station Mgr. 1 3,000,000 36,000,000 1 3,000,000 36,000,000
Operation Team Leader 1 2,500,000 30,000,000' 1 2,500,000 30,000,000
-Operators 2 2,000,000| 48,000,000 3 2,000,000 72,000,000
Maintenance Team Leader 1 2,500,000/ 30,000,000 1 2,500,000 30,000,000
- Electrical Technician 1 2,000,000] 24,000,000] 1 2,000,000 24,000,000
- Civil/Architectural Engineer 1 2,000,000 24,000,000 1 2,000,000 24,000,000
- Workers 3 1,500,000] 54,000,000 5 1,500,000 90,000,000
Survey & Investigation Section Ldr. 1 2,500,000 30,000,000 1 2,500,000] 30,000,000
Administration Section Ldr. 1 2,500,000 30,000,000 1 2,500,000/ 30,000,000
- Secretaries 2 2,000,000 48,000,000] 2 2,000,000 48,000,000
- Driver 1 2,000,000 24,000,000 1 2,000,000 24,000,000
- Guardian 1 1,200,000] 14,400,000 1 1,200,000 14,400,000
- Janitor 1 1,500,000] 18,000,000 1 1,500,000 18,000,000
Total 17 410,400,000 20 470,400,000
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Table 15.1 (13) Intermediate Pumping Station Direct Cost (3/3)

. Utility
(Million VND/year)
Phase | Phase II
Electricity 2,450 6,160
Water 3 3
Total 2,453 6,163
. Monitoring
(Million VND/year)
Phase | Phase 11
Monitoring 21 21
. Waste Disposal
(Million VND/year)
Phase | Phase II
Waste disposal 87 287
. Mechanical and Electrical Maintenance
(Million VND/year)
Phase | Phase II
Machinery*" 311 635
Electricity*? 89 157
Total 400 792
. Civil and Architectural Maintenance
(Million VND/year)
Phase | Phase 11
Civil structure* 14 24
Architectural*? 5 19
Total 19 43

. Main Furniture and Fixture (Both for Phase | and Phase I1)

(Million VNDl/year)

Item Number | Unit price Cost Life of Annualized
equipment(yrs) cost
Computor 1 13 13 5 3
Printer 1 6 6 5 1
19 4
. Miscellaneous Cost
(10% of personnel cost)
(Million VND/year)
Phase | Phase Il
Miscellasneous cost 41 47
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Table 15.1 (14) Wastewater Treatment Plant (1/3)

Summary
(Million VNDl/year)
Item Annual cost
Phase | Phase I1
Personnel cost 1,439 1,637
Utility 17,769 38,607
Monitoring 21 21
. Waste disposal 537 1,787
Laboratory 72 72
Mechanical and electrical maintenance 2,606 5,248
. Civil and architectural maintenance 415 881
Main furniture and fixture 6 6
Miscellaneous 144 164
Total 23,009 48,423
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Table 15.1 (15) Wastewater Treatment Plant (2/3)

1. Annual Personnel Cost

(VND)
Phase | Phase 1l
Job Title Number |Monthly Salary] Annual Cost | Number |Monthly Salary] Annual Cost

Plant Mgr. 1 4,500,000 54,000,000 1 4,500,000 54,000,000
Technical Deputy Mgr. 1 3,500,000 42,000,000 1 3,500,000 42,000,000
Operation Section Chief 1 3,000,000] 36,000,000 1 3,000,000 36,000,000
Assistant Chief 0 2,500,000 0 1 2,500,000 30,000,000
- Sludge Treat./Centrifugal Thickening Eng. 2 2,000,000 48,000,000 3 2,000,000 72,000,000
- Dewatering Eng. 2 2,000,000] 48,000,000 3 2,000,000 72,000,000
- Composting Eng. 0 2,000,000 0 2 2,000,000 48,000,000
- Water Treatment Eng. 5 2,000,000{ 120,000,000 5 2,000,000 120,000,000
- Sludge Treatment Eng. 5 2,000,000{ 120,000,000 5 2,000,000 120,000,000
- Mechanical Technician 2 2,000,000] 48,000,000 2 2,000,000 48,000,000
- Electrical Technician 2 2,000,000{ 48,000,000 2 2,000,000 48,000,000
Maintenance Section Chief 1 2,500,000] 30,000,000 1 2,500,000 30,000,000
- Mechanical Technicians 2 2,000,000] 48,000,000 2 2,000,000 48,000,000
- Electrical Technicians 2 2,000,000] 48,000,000 2 2,000,000 48,000,000
- Civil Eng. 2 2,000,000 48,000,000 2 2,000,000 48,000,000
- Architectural Eng. 2 2,000,000] 48,000,000 2 2,000,000 48,000,000
- Workers 16 1,500,000| 288,000,000 16 1,500,000 288,000,000
Survey & Investigation Section Chief 1 3,000,000 36,000,000 1 3,000,000 36,000,000
- Analytical Specialists 2 2,000,000 48,000,000 2 2,000,000 48,000,000
- Laboratory Workers 3 2,000,000 72,000,000 6 2,000,000 144,000,000
Administration Deputy Mgr. 1 3,500,000 42,000,000 1 3,500,000 42,000,000
- Secretaries 3 2,000,000 72,000,000 3 2,000,000 72,000,000
- Drivers 2 2,000,000 48,000,000 2 2,000,000 48,000,000
- Guardians 2 1,200,000| 28,800,000 2 1,200,000 28,800,000
- Janitor 1 1,500,000 18,000,000 1 1,500,000 18,000,000
Total 61 1,438,800,000 69 1,636,800,000
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Table 15.1 (16) Wastewater Treatment Plant (3/3)

. Utility
(Million VND/year)
Phase | Phase II
Electricity 14,835 28,874
Chemical 2,925 9,722
Water 9 11
Total 17,769 38,607
|
. Monitoring
(Million VND/year)
Phase | Phase 11
Monitoring 21 21
. Waste Disposal
(Million VND/year)
Phase | Phase 11
Waste disposal 537 1,787
. Laboratory
(Million VND/year)
Phase | Phase II
Laboratory 72 72
. Mechanical and Electrical Maintenance
(Million VND/year)
Phase | Phase II
Machinery** 2,045 3,600
Electricity*” 561 1,648
Total 2,606 5,248
. Civil and Architectural Maintenance
(Million VND/year)
Phase | Phase II
Civil structure** 299 661
Architectural*? 116 220
Total 415 881

. Main Furniture and Fixture (Both for Phase | and Phase I1)

Million VND/year)

Item Number [Unit price] Cost | Life of Annualized
equipment(yrs] cost
Computor 2 13 26 5 5
Printer 1 6 6 5 1
32 6
. Miscellaneous Cost
(10% of personnel cost)
(Million VND/year)
Phase | Phase I1
Miscellasneous cost 144 164
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Table 15.1 (17) Head Office Indirect Cost

1. Summary of Head Office Annual Cost

(million VND/year)

Item Phase | Phase Il
Personnel Cost 2,082 2,082
Main Furniture and Fixture 52 52
Miscellaneous cost 208 208

Total 2,343 2,343
1.1 Annual Personnel Cost (Head Office)

(VND)
Phase | Phase Il
Job Title Number [ Monthly Salary | Annual Cost Number |Monthly Salary] Annual Cost

Managing Director 1 4,500,000 54,000,000 1 4,500,000 54,000,000
Dept. Mgr. of Technical Operation 1 3,500,000 42,000,000 1 3,500,000 42,000,000
- Operation 3 2,500,000 90,000,000 3 2,500,000 90,000,000
- Maintenance and Repair 3 2,000,000 72,000,000 3 2,000,000 72,000,000
- Procurement and Storehouse 3 2,000,000 72,000,000 3 2,000,000 72,000,000
- Laboratory 3 2,000,000 72,000,000 3 2,000,000 72,000,000
- Management of Design and Const. 5 2,000,000 120,000,000 5 2,000,000 | 120,000,000
Dept. Mgr. of Commercial Operation 1 3,500,000 42,000,000 1 3,500,000 42,000,000
- Marketing 2 3,000,000 72,000,000 2 3,000,000 72,000,000
- Customer Registration 3 2,000,000 72,000,000 3 2,000,000 72,000,000
- Billing and Collection 5 2,000,000 | 120,000,000 5 2,000,000 | 120,000,000
Dept. Mgr. of Planning 1 3,500,000 42,000,000 1 3,500,000 42,000,000
- Planning New Facilities 2 3,000,000 72,000,000 2 3,000,000 72,000,000
- Planning Level 1to 3 2 2,500,000 60,000,000 2 2,500,000 60,000,000
- Planing Level 4 & smaller 2 2,000,000 48,000,000 2 2,000,000 48,000,000
Dept. Mgr. of Financial Control 1 3,500,000 42,000,000 1 3,500,000 42,000,000
- Financial Admin. and Cost Control 5 2,500,000 | 150,000,000 5 2,500,000 | 150,000,000
- Accounting 15 2,000,000 [ 360,000,000 15 2,000,000 | 360,000,000
Dept. Mgr. of Admin. Support 1 3,500,000 42,000,000 1 3,500,000 42,000,000
- Public and Customer Relations 5 2,500,000| 150,000,000 5 2,500,000 | 150,000,000
- Human Resources 5 2,000,000 120,000,000 5 2,000,000 | 120,000,000
- Supply and Asset 3 2,000,000 72,000,000 3 2,000,000 72,000,000
- General 3 2,000,000 72,000,000 3 2,000,000 72,000,000
- Driver 1 2,000,000 24,000,000 1 2,000,000 24,000,000

Total 76 2,082,000,000 76 2,082,000,000

1.2 Main Furniture and Fixture (Head Office both for Phase | and Phase I1)

(Million VND/year)

Item Number Unit Price Cost Life of Annualized
Equip.(yrs) Cost
Computor 3 13 39 5 8
Printer 1 6 6 5 1
Car 1 435 435 10 44
480 52
1.3 . Miscellaneous Cost
(10% of Personnel Cost)
(Million VND/year)
Phase | Phase |1
Miscellaneous cost 208 208

15-32




SvS'06  YSY'8L  8/0'T9  6/E'Wy  vvE'WZ  86Y'0T 62T 296'T 99/ 888 €19'T 659'T 00€ 114 y0C 14 [44 0 0 T70'L 43 (O-d)oideN
Z8T'z€  1ST'92  6G8'0Z  €6.YT  SIT'S 667'S 34 99 Y4 962 855 €585 00T 8T 89 [4a3 L 0 0 1ve'T 1T ( %Sz x d ) ey swoou] ‘O
9z/'sT  S09'V0T  LEV'T8  ELT'6S  6SY'Z€  L66'€T  2LT 9192 220'T G8T'T 1€2°C (4144 007 €95 €L2 195 62 0 0 88¢'6 34 (0-3)xela10j3q10id 'd
60£'7€9 862'8€9 €BL'EF9  €08'8Y9  669'8G9 8G/'099 2S6'GS9  98T'ZSS  LG6'/8y  90T'/Zv  200'TOE  v.0'/6C 6T2'€6C OLT'T6C  €vG'GEC  B8IS'CET  O0T0'TOT  S62'v.  LI¥'¥S  €9€'Sy  LS6'Z€ (N+N+T+X+0+1+H+9O+4) [BI0)ANS "0
0g€'ZvT  28G'/GT  802'/9T 9¥Z'9LT  €EL'Y8T  20LT6T <¢TZ'26T OT6'TST  €/¥'€6  G66'9E  /8E 0 0 0 0 0 0 0 0 0 0 111 aseyd Aujioey abeiamas NLIN U0 1saJal| N
89y'JT  08€'0z  T62'€c  ¢02'92  ¥IT'6C  G20'2€  L€6'vE  8v8'.E  6GL'0v  TL9'€r  28S'OF  €ev'6y  SOV'?S  9TE'SS  9/T'GS  L09'€r  2€8'9Z  029'0T  TIT 0 0 B | 8seyd Anjioey afesames NLIN uo Isaisiul ‘N
€67'6G  £62'6G  £62'6G  €62'6S  £62'6G  £62'6S  €62'65 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 aseyd aBeramas 917N Jo uoneoaidag 1
€82°.€  €82'/€  €87'L€  €8T'LE  €6G'Tr  €6S'Ty  €6G'Cr  €6GTr €657y  €6G'Cr  €6S'Th €652y  €6STy  €6STv 0 0 0 0 0 0 0 pue | eseyd aBesamas 91N o uonerdaideq "y
166'C 166'C 166'C 166'C 166'C 166'C 166'C 156'Z 156'Z 156'Z 156'Z 156'Z 1562 156'Z 156'Z 156'Z 156'Z 156'Z 156'Z 156'Z 156'Z jueld Bunsixe o@n Jo uoneraideq ¢
289'7 v65'Y 905'y 8IY'y 0ge'y eve'y geT'y 190'7 6.6'c 268'c 08'e 9TL'E 829'¢ ors'e €5r'E 289'T 0 0 0 0 0 eiado Jo8foid Bueg BueH ayp 1041500 ¥/NO I
veT'I€  ISK'9E  09L'GE  Y90'SE  L9E'WE  999'TE  IE¥'0E  9gz'6C  662'9z  ¥9L'vz  TSZ'SZ 66G'0z  99Z'6T  LT6'LT  6SS'S 6.T'S 1ET'T 8/2'T G6T'T 6ET'T 0 abeiemes

§G1'9 829'9 1059 GLE'9 8vz'9 1009 29L's 0g5'S Y0€'s 980'S 978'y LIS 6€€'Y TITY 268'€ Ly9'€ 9TY'e 96T'E 686'C L¥8'C 0 afeureiq

606'Cy  GBO0'SY  T9Z'Tk  6E¥'Ty  ST9'Or  199/€  66T'9  99/'vE€  €09'TE  0S8'6Z  2/0'82  9/T'Sc  G09'€EZ 820z ISY'TT  928'8 £46's viv'y v8T'y 986'c 0 uonelado 103f01d NLTIN 8U3 4033500 ¥/NO "H
78T'06T  GE€'76T  ¥95'88T  L98'¥8T  ¢pe'T8T  889'LLT  vOZ'WLT  88L'0LT Ovv'l9T 9ST'W9T  TES'S.  0S0'VL 8652,  SLT'TL 6169 O 0 0 0 0 0 abelomas

2/2'0T  TL00T  €/8'6 089'6 067'6 0£'6 26 £v6'8 191'8 G65'8 127'8 292'8 18€'9 1929 6£T'9 0 0 0 0 0 0 abeureiq

Gav'90z  90v'20z  8EV'86T  LPS'ET  2E€L'06T  ¢66'08T  92€'€8T  TEL'6LT  L0Z'9LT 2SL'T/T 896'e8  CIE'Z8  G86'8L  9ev'l.  8I6'SL O 0 0 0 0 0 uonjelado 18fold WOIC 8YL 1041500 ¥/NO 'O
7€6'7TT  8TL'0TT  /vS'80T  8IY'90T 2€E'¥0T  982'20T 082'00T ¥IE'86  98€'06  96v'¥6  ¥¥9'26  /28'06  9v0'68  00E'/8  88G'G8  9v¥'S.  899'G9  vbz'9S  G9T'Z¥  0Z¥'8E  000°0€ uoneisado umo 9aN 1043500 WO 4
GE0'T9.  €06'zv. Tee'Se.  916'.0L  JST'T69  GG/'v/9 ¥2T'959 Z08'YSS  6/6'88y T6E'S8Zy EEZ'€0E  982'66C 619'€6C ¥2/'T6C 9I8'GEZ  GBO'EET  6E0'TOT  G62'V.  [I¥'PS  1TS.'¥S  000°€E (@+0-g-v) [@ogns 3
0 0 0 0 0 0 0 0 0 0 0 0 0 000'sZ 000Gz 000Gz 000'0€  €T€'€S  LTE'€E  000'€E  000'€E Apisans OWOH "a
89/'GT  76E'ST  920°ST  699'T  0Z€¥T  086'€T  ¥6S'€T  G6V'TT  TET'OT  9/8'8 €82'9 102'9 €80'9 928's 89€'y 6€2'C Ur'T gey Ly 187 (%z) uoisinoud 1gop peg "D
68G'TT  €IETT  vvO'TT  T8L'0T  S25'0T  G/Z'0T  266'6 6v7'8 'L ¥25'9 819 845y Y'Y 2907 o12'e 99'T 280'T 0ze 12¢ 1€ (%S'T) 884 UOIND3]10d DSM '9
76€'88L  609'69. 06Z'TS. 9Zv'€EL €00'9TL  TT0'669 OTL'6/9  9¥.'v/S  [GS'90S  06L'€yy  EET'VIE  vv0'0TE  v.T'WOE  2IE'9/C  v6E'8TZ  0/6'TTT  €6S'EL  9€L'T¢  8S8'TZ €852 0O 8B.IeYD JaJeMBISEM JO BNUBASY 'V

0202 6102 8102 1102 9102 5102 102 €102 2102 1102 0102 6002 8002 1002 9002 5002 002 £002 2002 1002 0002
(aNA o)1) (aNA o)1)

(82144 1UB44ND)

uonoafoad ssoT pue 1oid OAN Z'ST 8lgel

15-33



_vmﬁ,mww»w ¥18'G88'C EEE'0T6'C £09'2¥6'C 2€5'286'C 00L'820'C 9vL'080'C OV0'ETO'E ¥8Z'06E'C 82.'68Y'T 08T'6T9 TSS'ES  9/T'Gy  OTT'vy  Iy6'zy  08L'6E  L6E'9E  8IY'EE  TOV'0E  ¥0S'/C  90S'LT ysed m_nm__m><_

089'0T-  61S'¥¢- 69¢'¢c- 0€6'6S-  89T'9v-  9v0'2S-  L0L'L9 9G/'c29 GGS'006 87G'0/8 829'G9S  9.€'8 090'T SIT'T 19T’ z8¢e'e 6.6'C 156'C 156'C 866'6 v16'y fended Buiom "N
896'/9T 9T/'/GT 060'8YT ¢S0'6ET G9G'0ET  L6S'ceT aseyd NL7IN -
06L'vY 06L'vY 06L'v¥ 06L'vY 06L'vY 06L'vY 06L'v¥ 06L'vY 06L'vY 06L'v¥ 06L'vv 06L'vv 06L'vv 06L'vv 1 8seyd NLTIN -
8G/'cT¢ 9020z 088'¢6T ¢v8'€8T  GGE'SLT  [8€'/9T  06L'%Y 06.'vv 06.'vv 06.'vv 06.'vv 06.'vt 06.'vv 06.'vv uswiainellged
00v'e T9L'L6T  L¥L'98C LET'LlT 2€9'6LT 006'T abesamas 10j JuaWISBAUl NLIN "M
8/0'06T /86'/.T TT9'09T <CI6'tyT /8T'6¢T TVE'GTT [6V'CIT 9¥G'/99 GWE'GY6 8EE'ST6  8IV'0T9  99T'ES 058'Sy G96'GY T9S'S €VT'T0C  92/'68C ¥60'08C 685'¢8T 868'TT (IN+71+)) puny jo uonedliddy ¢
62T'T 500'€6 ¥S8'VET  GEC'0ET  6LY'V8 768 6. 9ve'TE 90€'sy 18L'eY 78¢'8¢2 00€ DNOH Ag uonnqiuod pedisiunod |
96¢€'9 620'L2S SLT'%9L G9G'88L 9T.L'8L¥  €90'S | eseyd abesamas NLTN) MpaId J8ylI0 “H
1202 GTS'99T Tv¥'Thec  0SE'€EC  0SZ'TST  009'T (11 pue | aseyd) Anjioey aBeiemas NLTIN 10§ HPBID Sued PHOM 'O
G15'96 ¥S¥'8L 8.0'T9 6LE'YY we've 86%'0T 6¢T 296'T 99/ 888 €L9'T 659'T 00€ 144 Y02 era4 I44 0 0 T0'L € moid BN 4

€6C'6G  €6C'6S  €6C'6S  €6C'6S  €62'6S  €62'6S  €6C'6S aseyd Anj1oey abesamas NLN 40 uonerdaidaq '3

€82'L¢ €82'L¢ €82'L¢ €82'L¢ €6G'cy  €6G9'cy  €6G'cy  €6G'cy  €6G'cy  €6G'cy  €6S'¢cy €6’y €6S'cy  €65'Ch 11 pue | aseyd Aujioe) abesamas NLIN Jo uonerdaidaa @
166'C 166'C 166'C 1S6'C 156'C 1562 1562 1562 1S6'C 1S6'C 1S6'C 1S6'C 1S6'C 1S6'C 166'C 166'C 166'C 166'C 166'C 196'C 1S6'C juswudinbs Bunsixa 9anN 4o uonerdaideq "
8/0'06T /86'L/T T19'09T <ZI6'eyT /8T'6CT TPE'STT 2L6'V0T  2IS'Ly  9TE'OF  8EV'OF  €2C'/y  60C' Ly  0S8'Gy  G96'Gr  TIT'E 28€e'e 6.6'C 1S6'C 1S6'C 866'6 686'C (4+3+@+D) uonesaual puny [eussiul ‘g
8/0'96T  /86'LLT T19'09T ZI6'EyT /8T'62T TE'STT  /6V'eTT  9vS'/99 GpE'GP6  8EE'GT6  8TF'0T9  99T'ES 0S8'Sy  G96'Sy  T9S'S EYT'TOC  92/'68C  ¥60'082  68G'28T  868'TT 686'C (I+H+9+8d) pun J0 304N0S V|

020¢ 6T0C 8T0C LT0C 9T0C ST0C 4104 €102 2102 1102 0T0C 6002 8002 1002 9002 S00C 002 €002 2002 T00C 0002
INA uol|[iw)

(82144 uaaun)) uonosfoid moj4 pund DanN €'GT ajgel

15-34



Chapter 16
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