


1.4

Table of Contents

Page
THANG LONG NORTH INDUSTRIAL ESTATE
1) Land USE couenenier ot itie st s e I-1
2)  Land Grading .......oovvverviniiriiain -2
3)  Road Network ... -4
4)  Water Suppiy FACHHES. .+ veevreeesseseeeeeeeieee et e I-5
5)  SWEIAZE ... eenetrnrnteusars e an et s 1-6
6)  Stormwater DIAINAGE ......ovvvrrirraeriiii 1-8
7)  ElectricFacilities . ... ..o 1-9
8)  TelecommunicationFacilities..........o.ooovinn I-11
9)  Solid Waste Disposal Facilities..........cco.ooooinn [-12
10)  Other Facilities. ... vveevrmenierirri e I-14
GIA LAMINDUSTRIALESTATE
1) Land USe ...oiiviiiiiiiiiii I-17
2) LandGrading...........ooocoieniinnns OO RPP RO 1-17
3) Road Network......... PO PPPIN [-18
4)  Water Supply Facilities.................. e, 1-18
5)  Sewerage.........o..oeeeins ST PP P PP 1-20
G)  Stormwater Drainage ........ovivveiiiinoi [-23
C7)  ElectticFacilities .. ..oovoviii s 1-25
8)  TelecommunicationFacilities. ... 1-27
9) Temporary Toxic Solid Waste DEPOSIt....covvrreirerereriieerirneenn 1-27
10) OtherFacilities............. BT U U USRS PUPPPUPN 1-28
' PRBL[MINARYENV]RONMENTALIMPACTASSESSMEN'I
1 EnvuonmentalLeglslatlon Standards and Management............ [-29
2) Pxelumnmy EIA on the Thang Long Notth Industrial Estate. ... ... 31!
3)  Preliminary EIA on the G:a Lam Industrial Estate......... FOTOT 1-37
DEVELOPMENTSCHEDULE AND ESTIMATEDCOST
1) DevelopmentSchedule..... .......... I-41
2} Conditions of Construction Cost Estimate... ORISR 1-41

3) EstimatedCost....-..........-..--_. .......... OO SR 1-42



1.5

FINANCIAL AND ECONOMICEVALUATION

1) BvaluationMethod ... _
2)  Financial Evaluation........... G e
3) - Economic Evaluatioﬁ .................................... e,
4)  Concluding Evaluation.................oonnn. SETTPPPINPINITY -



"Table1.01

Tablc1.02
Table1.03

Table 1.04
Table L.O5
Table1.06
Table 1.07

Table .08
Table .09
Tablel.10
Table .11

Tab}e [.12
Tablc 1.13

Tablel.14

Tablel.15
Table!.16
Tablel.17

Table1.18

Tablel.19

" Table1.20

Table1.21

- Tablel.22

Table1.23

Table1.24 -

 Tablel25

Tables
Page

Area Distribution Plan by Category ..........con I-55
Land Use Plan of Thang Long North Industrial Estate......... e [-56
Main Specifications of Water Supply, Sewerage, and
Drainage Facilities(Thang Long North Industrial Estate)........... 1-57
Estimated Qualitiesof Groundwater in Hanoi Area.................. [-58
Standard of Drinking Water Qualitiesin VietNam................... [-59
Effluent Standards of Waste Waterin Vietnam(tentative).......... [-60
Power Demand Projection of
Thang Long North Industrial Estate.................. 1-61
Telephone Demand of Thang Long North Industrial Estate......... I-62
DetailedLand Use Plan of Gia Lam Industrial Estate................ 1-63
DetailedLand Use Alierativeof Gia Lam Industrial Estate ... ... I-64
Main Specificatons of Water Supply, Sewerage, and
DxamageFamhnes (Gia Lam Industrial Estate)....................... 1-65
Main Specxﬁcationof Sewerage (Gia Lam Commumty) ............ 1-66
Power Demand Projection of Gia Lam Industrial Estate............. 1-67
Telephone Demand of Gia Lam Industrial Bstate..................... i-68
Projects Required BIA REPOIS ...\ o oveeeerveesieeeinn, S 1-69
The Present Land Us.e in Thang Long North Area .................. 170
The Present Populationin Thang Long North Area ................. - 171
Water Quallty Resuits from Thang Long North and | o
Gia Lamin JUNE 1995 ..ies e, e 1-72
Sediment Quality Results from Thang Long North and . o

"GiaLamin J une 1995 ... PV 1-73
PzehmmaryEstunateof CONSITUCHON COSL.'+.vvvererrenseese e 174
DetatledConstruction Cost of External Facility.................. o 1T5
Methods for determiniry Land Rentals.................... B 1-76

| VlabllltyStudy for 1LE. Developer _ ' -
(Thang Long North ]ndustnal Estate). ciredninden ....... TP 77
ViabilityStudy for HFC S

(Thang Long North Industrial Estate)...... SRR RTINS . e 178

VlabllltyStudy for I E Developer

ST



Table1.26

Table1.27
Table 1.28
Table1.29
Table 1.30
Table 1.31

Figure 1.1

Figure 1.2
Figure 1.3
Figure 1.4

Figure .5
Figure 1.6
Figure [.7
F‘igure 1.8
Figure [.9
Figure 1.10
Figure [.1]
Figure 1.12
Figure .13
Figure 1.14

Figure 115
Figure 1.16

(Gia Lam Industrial EState). ... 1-79
ViabilityStudy for HPC

(Gia Lam Industrial Estate). ...........c..oo [-80
ViabilityStudy for HPC......oovoiiioiiiieiiuieeieeoie e i-81
Rice DistributionSystem in Hanoi..............lccoinno oo I-82
Productivity for Industrial Production................ooviiinis .. 183
Capital Investment/ Productivity for AgriculturalProduction....... 1-84
Economic Analysis..........cocoveeeiieniinn, SO 1-85
Figures
"Page:

DetailedLand Use Plan of the Thang Long Nox;th_'l_ndustrial

Estate,............... drresri e et e 1-86
Result of Boring Test POIU-A.................cccooorrvorrrrrrrsrrrrs 187
Result of Boring Test Point-B........c......... e e, 188
Land Grading Plan of Thang Long North and |
Gia Lam Industrial Estate.............ooooooini ' ......... . 1-89
Road Network of Thang Long Industrial Estate ...... SURTRRUURRUR 1-90
Standard Section of Road Concelnmg Industlnl Estate ............ 191
Layout of Watel Supply FamhtlesThang Long North.. ...... e 192
System Flow Diagramof Ground Water Punﬁcatlon...._. ..... wen 1493
Layout of Sewerage Thang Long North.................... [ESPrIT [-94
System Flow Diagramof Waste WaterTzeatment e T o 1-95 _.
Layoutof Storm Water DramageThang Long Nor th.. i, | 1-96
Plan of ElectricFacilityin Thang Long North Industrial Estate . 1_}97 .
Plan of TelecommunicationFacility in Thang Long Nonh. e 1-98 .

Conceptual Plan of Cargo DistrlbutlonCenter L i
ThangLongNonh.‘..........._ ........ ST s - 1-99

DetailedLand Use Plan of the Gxa Lam Indust: 1al Estate, ' '
DetailedLand Use Plan of :

I-.iv



Figure 1.17
Figure 1.18
Figure .19
Figure 1.20
Figure [.21

Figure [.22.

Figure 1.23

Figure 1.24
Figure [.25

Figure [.26
Figure 1.27
Figure 1.28

the Gia Lam Industrial Estate {Altanative)........oooooiioonns
Road Network of Gia Lam Industrial Estate.......................ce.
Layout of Water Supply FacilitiesGia Lam................. e
Layoutof Sewerage GlaLam............cooo
Layout of Storm Water DrainageGia Lam...........ooovinnnnn
Peak Flow Diagramof Storm Water for Gia Lam Community.....
Pian of ElectricFacility in Gia Lam Industrial Estate................
Plan of TelecommunicationFacility

in Gia Lam Industrial Estate...........ocoooiiiniiin
Conceptuél Plan of Cargo DistributionCenter, Gia Lam............
Water Quality and Sediment Sampling points in

Thang Long Northand GiaLam ...
Plan of Implerﬁentationfor Thang Long North Industrial Estate. ..
Plan of Implementationfor Gia Lam Industrial Estate...............

Schematic Fund Flow for Industrial Fistate Development........... :






APPENDIX-I

% PRE-INVESTMENT STUDY ON DEVELOPMENT OF
SELECTED INDUSTRIAL ESTATES

1.1  Thang Long North Industrial Estates
1y Land Use

Distribution of three functions

The three functions involved, i.c. industrial estate, cargo distribution center,
and residential area, are planned to be properly distributed to attain the ultimate
efficiency of each function. The industrial estate and cargo distribution center are
planned to be located in the north edge of Thang Long bridge and the residential area is
planned to be near Van Tri lake and in the vicinity of the estate. The distribution of
these three functions is illustrated below. '
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Land wvse in the industrial esiate

To design the land use of Thang Long North IE, a lot size distribution has been
analyzed from the results of the demand survey, and proposed as summarized below.,
The details of lot distribution by industrial category are presented in Table 1.01. 10-ha
lots will occupy the largest area of 80 ha, followed by 2-ha and 5-ha lots with a total
area of 40 ha each. 1-ha lots, 0.5-ha-lots and the smallest lots of less than 0.2-ha are
also planned. '

0.2~0.5  0.5~1 1~2 2-5 5-10 10~ Total
Area (ha) T 10 20 40 40 &0 197
Number of Lot 14~35 10~20 10~20 820 . 4~8___ 4-8 50~111

{average:; 80) -

Land use in the Thang Long North IE is illustrated in Figure 1.1 and the area
distribution of cach land category is planned as shown in Table 1.02, The faqtdry lot
area is planned to be 197 ha, which is equivalent to 70% of the total industrial estate
arca. The cargo distribution center and residential area will have 50 ha each.

- The number of employees of the industiial estate is estimated at approximately
40,000 and water demand and electricity demand for the factory and cargo distribution
center operation is calculated to be 33,000 m? per day and 59 MW, respectively.

Unit Reguirement Atea (ha) Amount
No. of employees 200 person/ha - 197 40,000
Water demand 150 md/ha/day 197 33,000 m3/day

_ Electric demand 300 kW/ha e 39 MW
2) Land Grading

The Thing Long North site is flat land c'urrchtly used as paddy fields. The site
should be filled to improve the beanng capacﬂy of the ground and f‘milltate stormwater
dlamage

The filling materials will be obtained from the bed .of the Red River or other
borrow pits in the vicinity. A 10% of the total volume is assumed. for ground
subsidence, based on data on geotechmcal tests as ‘shown below.
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Subsidence: Thickness of Clay x Compressing Coefficient x Height x Specific Gravity
i: 20 (m) x (0.01 ~ 0.04 {cm2/kg)) x 2.0 (m) x 1.9 (tYm3)
- =10 ~ 30 (cm)

Judging from the site reconnaissance and geotechnical tests, an average
thickness of 2 meters is required of land filling. The fill volume will be approximately
7.2 million m3 not including the retention ponds and the buffer green area (12.2 ha) in
the surroundings of the development site. The excavated soils from the planned
retention ponds, will be utilized for filling (cxcavation volume: 62,000 m?x 13m=
81,000 m3).

The fill volame for the Thang Long North site has been assumed as follows.

Industrial estate (245 ha) 1~ 4,900,000m3

~ Cargo distribution center (50 ha); : ©1,000,000m3
External facility area (17.31 ha): | 346,000m3
Residential area (50 ha).; A - 1,000.000m>
Total fill volume - : x 7,246,000m3

According to the result of core borings conducted by the Study Team at 2 points
in the Thang Long North IE site, the soil at a few meters depth from the ground surface

is weak with N value of less than 10. This will require continuous footing or piling
for heavy buildings and structures. Soil strength by depth as identified by N value
through core borings is summarized below (refer also to Figure 1.2 and 1.3):

N Value Depth (m)

' Boring A Boring B
more than 10 -3 0.5
more than 20 60 180

mote than 40 : 30,0 32.0

The grading design has been prepared on the following conditions:
“The land to be fitled has a gradient of more than 0.5%.

" The surface water runoff from the'_a;'ea__s_hould be disposed of without
causing erosion or sedimentation. . a

‘ # The existing to'psoil is stockpiled to reuse for the establishment of ground
g o cover or planting. ' |
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* Wavy profiles should be avoided in roads and walkways and steps in
walkways.

* Earth banks that require costly erosion control measures should be avoided
as possible, except for areas needed in place of costly retaining walls.

A schematic cross-section of the proposed land grading is illustrated in Figure
1.4.

3) Road Network

Traffic entrance to the Thang Long North site will be located at | km to the
north of the Thang Long Bridge on the freewﬁy to Noi Bai International Airpo:‘t. The
road system in the industrial estate will consist of a circular main road connected to a
loop of sub-main and collector roads, as shown in Figure L.5. Street lighting systems
are recommended for the main and sub-main. roads for traffic safety. It is -also
- proposed to construct a cargo distribution center and cargo railway station as an inland
freight depot, located in the area between the freeway and railway.

It is planned that the Thang Long North site will have the following road
network:

‘Industrial Estate

"~ Main road {w=32.5m) : Total 3.8 km:

- Sub-main road {(Ww=28m) ~--—- ' Total 2.5 km
- Collector road (w=211n) Total 1.6 km
- Traffic signat  — Total 1 set

Regional Development

- 28m wide road : Total 2,0 km
- 21m wide road Total 4.15 km

- Traffic signal-~—--- _ -----Total 1 set

The road geometry standard is recommended in "The Master Plan Study on
Transport Development in The Northern Part of The Socialist Republic of Vietnam”,
studied by JICA, June 1994. The 4 kinds of typical cross-sections to be empioycd for .
constructlion or 1mpr0vement of the national 'md reglonal roads related to the estate are
shown in Flgme 16. ' ' '



4) Water Supply Facilities
(1)  General

Water supply facilities, as shown in 'Figu_rc 1.7, are to provide water for
industrial, domestic, and fire fighting uses in the industrial estate, as well as for the
cargo distribution center and the residential area. The system will consist of raw water
intake wells, conveyance pipes, purification facilities, reservoir facilities, and
distribution pipes with fire hydrants.

The outline of specifications and schematic system flow for water supply
facilities in the Thang Long North IE and cargo distribution center are shown in Table
1.03 and in Figure 1.8, respectively.

(2) Basic conditions

The groundwater in this region contains relatively high levels of total iron (T-
Fe) and total manganese (T-Mn), as shown in Table 1.04. Water is supplied to
factories after the purification process which will reduce T-Fe to 0.3 mg/l, and T-Mn to
0.2 mg/l, in conformity with the drinking water standards in Viet Nam, as shown
‘Table in LOS. In case factories need high grédc quality watei‘, they are requested to
~ construct their own special facilities for improving the water supply system.

On the basis of the unit water demand of 150 m3/ha/day, the maximum capacity
of the facilities is planned to be 33,000m?/day or 4,300 m3/hr, including a 10%
leakage. The residual pressure of supplicd water will be maintained higher than 1.5
kg/em? at each use point. ' :

- (3)  Outline of water supply facilitics
Raw water intake facilities

Raw water is pumped up from undérground and transferred to the puriﬁcatibn '
facilities which consist of the following main equipment:
CIntake wells 1 350 mun dia x 80 m depth x 12 wells(including 2
B .. backup) with 30kW pumps to be installed along
: E the estate roads. _
- Conveyance pipes : 300 to 600 mm dia of ductile cast iron with a (otal

of 2,350 m to be embedded along. the estate
roads. - - o _

Pusification facilities
" The following equipment is required for the Z—Ste_p sand filtration éystem: _

R
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Aeration tanks : 12 m width x 27 m length x 10 m height x 2 units -
No.I sand filters: 6.2 m width x 4.5 m length x 7.0 m depth x 6 x 2 units
No.2 sand filters: 6.2 m width x 5.6 m length x 6.0 m depth x 4 x 2 units
Chlorination equipment : chilorine gas injection type

t

Si'udge'to be discharged from the purification facilities is planned to be treated in
the sewage treatment facilities after collection from the sewer pipe.

Reservoir facilities

The following reservoir facilities will be constructed to provide water for 10
hours a day:

. Reservoirs | ¢ 9,300m? x 2 units

- Distribution pumps : 9.0m3/min x 30mH x 75kW-x 10 units including 2
backup units

Distribution pipes

The estate and the cargo distribution center will have a water distribution system
consisting of ductile cast iron pipes embedded underground with about 7m earth .
covering, necessary appurtenances including sluice valves, air vent valves,
draw-off valves, water meters, and fire hydrants. Specifications for distribution

pipes are:
- For'the industrial estate E 100 to 1,000mm dia x 14,500m length
- For the cargo distribution center - : 150mm dia x1,900m length -

The laterals and internal pipes for each factory lot are assumed to be constructed
by each enterprise.

Sewerage
General

The sewage system, as shown in Figu:je 1.9, will be constructed to collect and

treat sewage and discharge from the industrial estate, the cargo distribetion center and
the residential area. Treated sewage will be dlscharged into the Red River by pump.
The sewerage system will consist of sewer plpes a pump station, and sewer treatment
ﬁulmes '

The outline of Speciﬁcations and schematic flow of sewerage system in the-

Thang Long North IE and cargo distribution center are shown in Table i 03 and Flguxe
.10, respectively. '
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(2)  Basic conditions

On the basis of the unit water demand of 150 m3/ha/day, the maximum capacity
of sewerage is planned to be 33,000 m3/day or 4,300 m3/hr, including infiltration of 10
% . '

The levels of BOD and shspended solids are assumed to be both 200 mg/l
before treatment and lower than 40 mg/l and 80 mg/l, respectively, after treatment.
These post-treatment levels meet the effluent standards class-2 in Viet Nam, as shown
in Table 1.06. Sludge is planned to be transferred to a final disposal site in the
Community after drying naturally in the treatment facilities.

In the event that sewage contains- toxic substances or extremely high
concentrations of organic matters, the factories will be obligated to construct their own
prc«treatinent equipment to maintain the designed performance of the centralized sewage
treatment facilities. ' '

(3)  Outline of sewerage
‘Sewer pipes

~The follbwing-'concreté sewér__pipes' with necessary appurtenances such as
manholes, will be laid embedded with iess than 7Tm earth covering in the industrial
estate and the cargo distribution center:

- For the industrial estate 200 to 1,300mm dia x 11,100m length
- - For the cargo distribution center : 200mm dia x.1,700m length

The laterals and internal pipes for each factory lot are assumed to be constructed
by each enterprise. :

Relay pump station

While sewage will be collected by gravity as a rule, a pump station will be
constructed in the estatc, in case the earth covering of sewer pipe is over 7m.

" Pump station: ~ 20 m3/min capacity x | unit witha grit chamber and a screen

Sewer treatment facilities
The: following éc{u_ipmént will remove pollutants in sewage by biological
~degradation: ' S '
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- Grid chambers : 1.8m width x 12m length x 3.0m depth x four(4 )
: units with influent pumps
- Oxidation ditches  : 37m width x 78m length x 3.5m depth x four(4) units
with aeration rotors
- Settling basins - : 33mdia x 3.0m d x four(4) units
- Sludge thickener - @ 12Zmdia x 4.5m depth x one(1) unit
- Sludge drying beds : 66m width x 100m length x 1.0m height x one(1) unit
- Disinfection basins :  10m width x 10m length x 3.5m depth x one(1) unit
- Effluent discharge equipment : effluent pumps with overhead pipes

6)  Stormwater Drainage
{H General

The stormwater drainage systcm as shown in Figure 111, will be constructed
to discharge rain water and control floods in the industrial estate and the cargo
distribution center. The facilities will consist of drain djtches and retention ponds.

The outline of specifications for storm water drainage in the Thang Long North
IE is indicated in Table 1.03.

(2) Basic conditions

Stormwater will be drained into the existing drainage canal running across the
estate. Retention ponds will be provided to prevent harmful environmental influences
of the development of the industrial estate on the surrounding water bodies. . -

The -dra_in'age system is designed on the basis of the .peal-_: flow discharge
calculated in accordance with the following rainfall intensity formula established by
MOC.

[=036x5426x(1+025xlogPxt®13)yx 1/ (t+19)0582
Where, I: rainfall inten_sity (mmvh)

P: return period (year)

t: timc of flood concentration (min)

In caleulating the peak discharge, rainfall w1th return periods of 5 yeras and 10
years are adopted for. open ditches and ‘retention ponds respectively.  Runoff
coefficients of 0.6 and 0.8 are applied for pre-development and post- develophl'ent
periods, respectively. ' B
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Outline of stormwater drainage facilities

Drain ditches

The following concrete open drain ditches with necessary appurtenances will be
constructed in the industrial estate and the cargo distribution center:

- For the industrial estate: U-shape 0.6 to 1.6m Width x 29,900m Length

- For the cargo distribution center: U- shape 0.810 1. 2m Width x 3,500 m
Length

Pipes and ditches in each factory lot are assumed to be constructed by each
developer. '

Retention pon

The following retention ponds with orifice devices and spillways are to be
constructed in the industrial estate: '

- No.! retention pond . 112,000m3
- No.2 retention pond : 28,000m3
- No.3 retention pond - : 33,600m3
Electric Facilities

Power n

The power demand for the Thang Long North IE is estimated at 72 MW, as

summauzed below. Detailed demand projection by category is shown in Table 1.07.

Electric demand (MW)

I. Factory : 59
2. Cargo Distribution Center s
3. Residential area '

4, Others

Total - ' 72

Requlred Installed Capacnty R 90MVA

(Assulmng a power factor of 0.8)

Power supply systefn

A double-circuit 110kV transmission line (ACI85mn®) from ' the existing

110kV Dong Anh substation is runnipg across the estate. However, the available

| capacity of this line w_il] not be sufficient to supply power to the industrial estate. The
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Institute of Energy under the Ministry of Energy has planned to upgrade the existing
110kV Dong Anh substation into a 220/1 .IOkV intermediate substation with a capacity
of SOOMVA, in order to set up a 110KV transmission network in Hanot City. It is,
therefore, recommended that a new 110kV transmission line with similar capacity be
installed to connect the Dong Anh substation and the estate site.

A new 110/22kV substation will also be required not only for the industrial
estate but also for the cargo distribution center and residential area. '

At the initial development stage of the estate, a double circuit 110kV
transmission line of AC185mm? and a substation with a capaéity of 3ZMW will be
constructed first. Thereafter, the capacity of the substation will be expanded from
I2MW to 72MW at the full development stage.

The schematic plan of the electric supply system for the Thang Long North [E is
illustrated below.

New [10kV T ransmission Line(8km)  to Dong Anh §/3

New S/S on Site >
(TIMW, 62+5+5) "
AR ' '
P T T T P A
T A p—
S o
H(SMW)] L (MW ] 22kV Distribution Line

*'— Cargo Distribution Center
Thang Long North LE

Residential Area

22KV switching stations and distribution lines are planned to be constructed to
distributc power in the site. Switching stations will be located in the electric load center
in order to miniinize the length of the distribution line and power loss. The overhead -
line distribution system along the roads will be adopted because of cost perforniance,
maintenance, and casiness of tapping to consumers. o

. The proposed distribution syétem forl the Thang Long' North IE is shown in
Figure 112, ' ' - ' '
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Proposed implemention for the external facilities

There are two alternative policies for implementation of the new [10kV
transmission line and the _ncw substation. They are:

“(a) Alternative-A

The external facilities will be constructed by Electricity of Viet Nam (EVN),
with a credit extended by the industrial estate developer. EVN will be
responsible for operation, maintenance and management of their facilities, as
well as collection of power tariff from each user in the industrial estate.

() Alternative-B

The external facilities Will be constructed by the industrial estate developer at its
own cost. The developer will be responsible for the ma'nagemem including
_operatxon and maintenance of the e%tate s facilities. Electric power will be sold
to Power Company No. 1, who will in turn be responsible for tariff collectxon

The Alternative-A is recommendable, in view of the facts that (i) EVN is
responsible for construction and operation of electric facilities of 110kV up and stabie
power supply, and (ii) the industrial estate developer is not specialized in operation and

maintenance of power facilities,

3 Telecommiunication Facilities

Telephone Demand

Telephone demand for the Thang Long North IE is estimated at 5,300
subscriber lines as summarized below. Details of the demand by category of industries
are shown in Table 1.08. -

L | __Subscriber (lines)
L. Factory - 788

~ 2. Cargo Distribution Center : 50
~ 3. Residential Area o o : 4,500
4.0thers 4 .
Total _ o ' . 5,352 = 5,300

TGIELOII'! mumgatmns § y StCIﬂ

- The Thang Long North IE will be connected to the existing Dong Anh exchange

station’ which has 637 lines, of which 622 lings are in use. In order to meet the

e



telephone demand, the capacity of the Dong Anh exchange station should be expanded
and improved. A new remote OLTE station is proposed for the industrial estate. The
OLTE station will be connected with the Dong Anh exchange station by optical fiber
cable. For securing environmental harmony, an Undergro.und distribution system . is
recommended for the industrial estate. The distribution plan of telecommunications
facilities is shown in Figure 1.13.

It is proposed by HPT that the design and construction/expansion work for the
related telecommunications facilities will be done by HPT at its own cost.

9) Solid Waste Disposal Facilities
() Solid waste disposal in industrial estates

- In Vietnam, it is common to sort and recycle all possible solid waste, and this
practice should continue in the new industrial estates. Recycling is recommended not
onty for environmental reasons, but because of the lack of suitable landfills in Hanoi.
The volume of solid waste should be kept to a minimum. ' '

The general idea of solid waste disposal flow in industrial estate is illustrated
below: : '

- Industrial Estate -

N Pretreatment of ::
[

Solid Waste

T N T

N Sorting of
Hazardous Waste

B s W Y,

N

Storage of |
Hazardous Waste |+

Composting Plant ~ Land Fill

Recyclimg -
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Sorting of all solid wastes and pretreatment of hazardous wastes should be done
in factories, according :to the Law on Environmental Protection. To facilitate this work
and to keep the environment clean and the workplace safe, it is important not to mix the
different kinds of solid waste, but o sort and store the waste properly. There should
be different places for recyclable waste: for waste which can be composted, for waste
which has to be u"anspoﬂed to landfill, and for hazardous waste.

Inside the industrial cstate, each factory will sort their waste and sign a contract
with the Urban Environmental Company (URENCO) to collect the unrecyclable solid
waste. URENCO will transport solid waste to a landfill (inorganic waste) or to a
composting area (organic waste). Currently URENCO only operates in four districts in
the city area, but there are proposals to enlarge the opé_ration area to the industrial areas
in the suburban districts, enabling factories located outside the city area to have separate
contracts with URENCO. ' ' |

Because there is a lack of hazardous waste treatment systems in Hanoi,
provisions should be made for proper and adequate storage inside the industrial estate.
If neécssary, there can also be incinerators for burnable solid waste. Transportation to
possible landfill areas can only be arranged after acceptable facilities to handle and treat
hazardous solid waste have been arranged. ' ' '

(2 = Temporary toxic solid wastc deposit

Solid waste is defined by two categories; municipal industrial solid wastes (non
toxic), and toxic and hazardous wastes. '

URENCO will undertake the disposal of non toxic waste in the Thang Long
North IE. The disposal of toxic and hazardous solid waste, however, shall be treated
by each factory owner and private manufacturing factory due to the lack of treatment
systems for hazardous waste in Hanoi. |

At present, the lack of fécilities foi"c_entralized treatment, storage, and disposal
of toxic and hazardous wastes _forcés the industrial estates to consider self-treatment of
toxic disposal. A temporary toxic solid waste deposit is recommended for the purpose
. of environmental protection, as follows : ' ' |

. (II)IP.eriodpf storage  : 20 yem‘é

(2) Yield of toxic/azardous so_l.i(.l waste

Area(ha)d/ - - Yield of Toxic/Hazardous Solid Waste (ton/d) 2/ -
Total 197 . 197x0.5x0.04=39
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Remarks: 1/ Half of factory lot area is assumed to yield toxic waste.
2/ Unit yield rate is assumed to be 40 kg/ha/day based on the
information of Ministry of Public Welfare of Japan.

Total volume of toxic/hazar;lous solid waste is:
39,000 _m_3 for 20 years (=3.9x300days x20yem’s / 0.6(specific gravity)).

(3) Neéesséry area (depth of waste deposit is assumed as 1.2 m): 35,000 m2
10)  Other Facilitics
(1) Industrial estate center

An industrial estate center with an operation and maintenance office, industrial
laboratory/industrial training center, business center, etc. will be a core of the new
industrial esfate. Necessary facilities for the industrial estate center are proposed below:

Floor (mz) Site (1112) ._ .

1. Administrative O/M office (inclusive of a one-stop service center) 100
2. Industrial laboratory/industrial training center 1,000
3. Fire station _ - 50 - 4,000
4. Business center (bank, courier serv., telecom. ofﬁcé,et_c.) _ - 200
5.- Governmental office (custom, local govt,, police, eic.} ' 50
6. Amenities (restaurant, clinic, kiosk, nursery, etc) - ' : 100
7. Spuits facilities (ball courts, etc.) : . . - - 2,000
8. Others (car parking, etc.} ' - 2,000
Total . 1,500 8,000
(2) Park

A park with an arca of 9 ha (3.2% of total area) is designed to be constructed in
the estate in order to upgrade the aesthetic value of the industrial estate and to provide
amenitics for employees and workers. Facilities to be installed in the park are presented
below: ' - ' ‘ '

«  Athletic .facility' : muld purpose field, ball.court, étc.l '

*  Conunon space : - - open field
: vegetation area -
promenade, etc.
- playlot

(3)  Cargo distribution center

The proposed cargo distribution center, which will function as an inland freight
depot, will be located beside the Thang Long North IE ili-'betVWEcn' "thc' freeWay and
railway. This site has advantages for establishmeﬁf of fl‘eight netw_ork éystem to serve
the no:‘the_rh_ area- of Hanoi city,; and also has easy access to Noi Bai In.ternationlal
Alrport. I ' ' ' o
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The following points are taken into account in the planning and design of the

cargo distribution center:

(a) In studying the cargo distribution center, the transportation network has

been examined on national and regional levels, as well as in the framework

of overall network development in the Hanoi area.

(b) Due consideration should be given to the rchabilitation of the railway

network system to assist the road network.

{c) Volume and type of freight should be carefully projected to gauge the

capacity and function of the center and to correlate with other distribution

centers in Hanoi city.

(d) The cargo distribution center will have the following basic facilities;

Transport control center
Loading and unloading facilities
Warehouse '

Packing industry

Container yard

Petrol station

Parking, etc.

The conceptual model plan for the cargo distribution center in the Thang Long
North IE is illustraied in Figure 1.14.

{4) Residential area

A new residential area for workers of the Thang Long North IE is planned to be-

located in the vicinity of the estate and near Van Tri lake, or about 2 km notth of the

project site along the highway. A residential complex for foreigners with an

international school and recreational facilities is proposed to be constructed by a foreign

investor in the Van Tri lakeside area.

‘T'he residential area is planned and designed to primarily attract factory workers

of the Thang Long North IE. Due to a shortage of housing in and around Hanoi City, -

the new residential area will provide attractive housing to the workers,

- 1In order (o provide reasonable quality of housing and amenities for residents,

the following plans are considered for the project:
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2)

3)

Various types of dwellings are arranged and provided for low to medium
class householders, and workers.

Recreational facilities such as play grounds and parks are provided to
enhance the quality of the neighborhood environment and promote social
and recreational opportunities.

Sufficient open spaces along the edge of the residential area are provided
to act as visual and physical buffers to vehicular traffic.

Street and pedestrian walkwayé are functilonally designed in accordance
with the standard street classification and offer possibilities for improving
the neighborhood appearance and aesthetic value.

The residential area is pla.lmed to be 50 hectares. The planned population will

be around 10,000 with 2,000 households, based on the assumption of a population

density of 200 bersons per ha.
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1.2 Gia Lam Industrial Estate
9] Land Use

The area distribution by lot size in the Gia Lam IE is summarized below.
Approximately 140 lots (factories) are planned to be established in the estate and the
average lot size will be 2 ha per factory.

0.2-0.5 0.5~1 1-2 2~5 5~10 10~ Total

Area (ha) 15 15 - 30 60 60 100 280
Number of Lot~ 30~75  15~30 15~30 12~30 6~12 10 88~187
' : : (mean: 140)

Land use in the Gia Lam IE is illustrated in Figures 1.15 and 1.16, and the
planned area distribution for each land use is shown in Tables 1.09 and [.10. 302 ha or
277 ha are allocated for factory lots. In the case of the second land use plan in Figure
.16, mote retention ponds are planned in order to cope with floods in the industrial
estate as well as in Gia Lam community. The second land use plan is recommendable
in view of floods control efficiency and practicality.

The number of employees of the industrial estate is estimated to be
approximately 55,000, and water and electricity demand for the factory and cargo
distribution center opemtlon is calculated to be 46,000 1113 and 134 MW per day,

respectively.
_ " Unit requirement Area(hé) "~ Amount
No. of employees 200 personl_ha 277 553,000
Waterdemand - 150 mihatday 277 46,000 1 iday
Flecuic démand - 277 134MW

2) ' Land Gmdin.g

The land is flat and basically cui_tivated with paddy. It should be filled up to the _
1evel of the existing road (about 1.5 m above ground level) to drain stormwater and to
improve the soil bearing capacity. Land filling and gr admg are desngned with a land

_ gradlent of more than 0. 5%

F1llmg is desngned to make maximum use of the excavated soil from the |
retention ponds- and the new dlamage canal within/nearby the site. Most filling
mateua]s could be obtamed from the Red River or other borrow pits in the vicinity.

The fill v_oiunic for Gia Lam site is e.stimated as follows:
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Industrial estate :
(5.84 mil.m3 (38%ha)-1. 13mil.m3 (excavation volume)) : 4,7 10,000m3

Cargo distribution center (90 ha): 1,350,000m3
Exicrnal facility area (149 ha): 2,240,000m3
Totgll fill volume 8,300,000m3

A schematic cross section of the proposed land grading is illustrated in Figure
1.4, | |

3) Road Network

Major transportation facilities proposed for the Gia Lam IE will include the
following:

Industrial Estate Project

- Main road (W=32.5m)------ns--memov S — Total 4.8 km
- Sub-main road (w=281ﬁ)-———-—u-—--¥ —————————————— Total 11.0km
- Collector road (w:2hﬁ)--——--—'— ------------------- Total 2.8km -
- Traffic signals ------s-=== st Total 3 sets

Regional Development Project .
- Part.of 3rd Ring Road -----rmrmmomroe oo e ----Total 5.4 km

- Interchange------ memmmemmmmemeenmaemea e Clovetleaf type.
- 32.5m wide road ----remmemmnnasmnmnn oo Total 2,98 km
- Traffic signals -----------mmmmmm e Total 7 sets

- Reconstruction of the bridge at Route No,S.across the
Cav Bay RIVer ---rrremmemrmmmem e Span 20 m

(The éxis!ing bridge is insufficient for the future demand of stormwater drainage.)

The -proposed road network system to be developed for Gia Lam IE is _
illustrated in Figure 1.17. '

4) Water Supply Facilities |
(1)  General

Water supply facilities, as shown in Figure 118, are to provide water for
industrial, domestic, and fire fighting uses in the industrial estate, and also the cargo
distribution center. The system will consist of raw wa'ter'ih'take-wells,- -c’_ohveya’ncé
pipes, purification facilities, reservoir facilities, and distribution pipes with- fire
hydrants. | o -
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An outline of specifications for water supply facilities in the Gia Lam IE and
distribution center is shown in Table L.11.

(2)  Basic conditions

The groundwater in this region contains relatively high levels of totat iron (T-
Fe) and total manganése (T-Mn). Water is supplied to factories after purification
facilities have reduced T-Fe to 0.3 mg/l, and T-Mn to 0.2 mg/l, in conformity with the
drinking water standards in Viet Nam. In case the factories need high grade quality
water, they are requested to construct their own special facilities for improving the
supplied water. o

On the basis of the unit water demand of 150 m3/ha/day, the maximum capacity
of the facilities is planned to be of 46,000m?/day or 6,000 m3/hr including a 10%
leakage. The residual pressure of supplied water will be maintained higher than 1.5
kg/cm? at each use point,

(3) Outline of water supply facilities

Raw waler intake facilitics

Raw water will be pumped up from underground and transferred to the

purification facilities which will consist of the following main equipment:

- Intéke wells: 350mm dia x 80m depth x 16wells(including 3 backup)
with 30kw pumps to be installed along the road both
inside and outside the estate. o

- Conveyance pipes: 300 to 1,000mm dia of ductile cast iron with a total of

4,000m to be embedded along the road both inside and
outside the state. '

- Pugification facilities

The following equipment is required for the 2-step sand filtration system:

. Aeration tanks: 12m Width x 27m Length x 10m Height x three(3) units
“. No.l sand filters: 6.2m Width x 4.5m Length x 7.0m Depth x six(6) x
“three(3) units : : '
© - No.2 sand filters: 6.2m Width x5.6m. Length x 6.0m Depth x four(4) x
three(3) units : _ _ : _
- Chlorination equipment: chlorine gas injection type

Sludge dischal;ged from the purification facilities is planned to be treated in the
~sewage treatment facilities after collection from the sewer pipe.
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5)

ey

Reservoir facilities

The following reservoir facilities will be constructed (o provide water for 10
hours a day :
- Reservoirs : 9,300n3 x 3 units

- Distribution pumps ;- 12.2m3/min x 32mH X 90KW x 12 units including
' 3 backup units

Distribution pipes

The estate and the cargo distribﬁtion center will have a waer distribution system
consisting of ductile cast iron pipes embedded under ground with about 1.2m
earth covering, with necessary appurteﬁances including sluice valves, air vent
valves, draw-off valves, water meters, and firc hydrants. Specifications for
distribution pipes are : '

- For the industrial estate: 100 to 1,200mm dia x total 21,200m lehgth
- For the cargo distribution center: 300mm dia x 690m length-

The laterals and internal pipes for each factory ot are assumed to be constructed
by each enterprise. '

Sewerage

General

The sewage system, as shown in Figui‘e 1.19, will be constructed to collect and

treat sewage and discharge from the industrial estate and the cargo distribution center.

Trcated sewage will be diScharged into the Cau Bay RiVer through an artificial channel

to be constructed along the estate. The sewerage system will consist of sewer pipes, a

pump station, and sewage treatment facilities. The outline of specifications of the

sewerage system in the Gia Lam Industrial Estate is shownin Table 1.1, _

Apart from the sewerage sysfenl for the industrial estate, a sewerage system for

the urban area adjacent to the Gia Lam estate is studied in order to serveas d c()mmunity

infrastructure. The outline of specxﬁcatlons of the sewerage system 1n Gia Lam

commumty is shown in Table 1.12,
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(2} Basic conditions
Industiial estate sewage

On the basis of the unit water demand of 150 m3/ha/day, the maxim capacity of
sewerage is planned to be 46,000 m3/day or 6,000 m3/hr, including infiltration of 10 %

The levels of BOD and suspended solids are assumed to be both 200 mg/l
before treatment. These levels should be reduced by treatment to lower than 40 mg/l

~and 80 mg/l, respectively, to meet the effluent standards class-2 in Viet Nam. Sludge is

plannéd to be transferred to a final disposal site in the community after drying naturally
in the treatment facilities.

In the event that the sewage contains toxic substances or extremely high
concentrations of organic matters, the factories will be obligated to construct their own
pre-treatment facilities to maintain the designed performance of the centralized sewage

treatment facilities.

Community sewage

The maximum sewage volume from the community area of about 2,500ha,
including industrial waste water from factories located outside the industrial estate and
also other public waste watcr, is estimated to be 55,000m3/day or 2,980m3/hr
maximum on the basis of the population estimated to be 177,000 in the year 2010.
Treated sewage will be discharged directly into the Cau Bay River.

BOD level is assumed to be 270 mg/l and suspended solids level to be 200
mg/l. The effluent treatment standards and sludge disposal methods will be the same as
applied to the Gia Lam IE.

(3)  Outline of sewerage '
- _Sewer pipes

_ The following concrete sewer pipes with necessary appurtenances such as
manholes will be laid embedded with less than 7m earth covering in the industrial

. esta_te, the cargo'disfribution center, and the community:

(For mdustnal estate)

in the industrial estate: 200 to 1, 500mm dla x 16,000m length 3
m the CArgo dsstnbutlon center 200mm dm X 690m length '
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(For community)

Sewer trunk pipes: 200 to 1,000mm dia x 49,500m length
Sewer collection pipes: 200mm dia x 325,000m (roughly estimated on the
assumption of a network ratio of 150m/ha)

The laterals and internal pipes in edch'factory lot in the industrial estate are
assumed to be constructed by each enterprise. -

Relay pump stations

While sewage will be collected by gravily as a rule, pump stations will be
constructed at necessary places, in casc that the earth covering of sewer pipes is over

Tm:

(For industrial estate)

- Pump station: 28m>/min capacity x } unit with a grit chamber and a screen

(For community)

- No.1 pump station:
- No.2 pump station:
- No.3 pump station:
- No.4 pump station:
- No.5 pump station:

- No0.6 pump station:

7.6nv/min capacity x ! unit with a grit chamber and a
screen o
6.3m?/min capacity x I unit with a grit chamber and a
screen

7.3m3/min capacity x | unit with a grit chamber and a
screen

32.6m3/min capacity x { unit with a grit chamber and a
screen

5.6m3/min capacny x | unit with a gnt chflmber anda

- screen

45m3/min capacity x 1 unit with a grit chambel and a
screen

Sewer treatment facilities

The following equipment will remove pollutants in sewage by biological

degradation:

{For industrial estate)

- Grid chambers: 1.8mWidth x 12mLength x 3.0mDepth x 6 units with influent pumps -
- Oxidation ditches: 37mWidth x T8mLength x 3.5mDepth x 6 units wnh qexanon rotors
- Settling basins: 33mDia x 3.0mDepth x 6 units :
- Sludge thickener: 14mDia x 4.5mDepth x 1 unit
- Sludge drying beds; 50mWidth x 220mLength x 1.0mHeight x | unit
- Disinfection basins: 10mWidth x iSmiength x 3.5mDepth x 1 unit -

(For commumty)

- Grid chambers: 1.8mWidth x 12mLength x 3.0mDepth x 3 units with influcnt pumps
- Oxidation ditches: 37mWidth x 78mLength x 3.5mDepth x 7 usits with aeration rotors
- Settling basins: 33mDia x 3.0mD x 7 units
- Sludge thickener: 14mDia x 4.5mDepth x 1 unit ~ - - '

- S]udge drying beds: - J00mWidth x 110mLength x 1 OmHeight X1 unit
- Disinfection basins: 10mWidth x 17mLength x 3.5mDepth x 1 unit
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6) Stormwater Drainage
() General

The stormwater drainage system, as shown in Figure 1.20, will be constructed
to discharge rain water and control floods in the industrial estate and the cargo
distribution center. The facilities will consist of drain ditches, drain channels, and
retention ponds. The outlinc of specifications for the stormwater drainage system in the
Gia Lam IE is shown in Table L.11. '

In addition to the drainage facilities for the industrial estate, a further schematic
drainage study for the community area adjacent to the industrial estate is performed for
the catchment basin of about 1,400ha.

(2) Basic conditions

Stormwater will be drained into the Cau Bay River through an artificial drainage
channel to be constructed along the estate. Retention ponds will be used to prevent
- harmful environmental influences: of the development- of the industrial estate on
surrounding wates bodies. '

- The drainage system. is designed on the basis of the peak flow discharge
calculated in accordance with the following rainfall intensity formula established by
MOC. ' '

1=036x5426x ( 1 +025 x logP x t %13 )yx 1/(t+ 19)0.82

Where, I; rainfall intensity (mm/h)
: P: return period (year)
. t time of ﬂood concentration (mm)

In calculating the peak discharge, fainfall with return periods of 5 years and 10
years are adopted for open. ditches and retention ponds, respectively.  Runoff
coefficients of 0.6 and 0 8 are also apphed for pre- developmcnt and after- devc!opment
peuods 1espect1vcly ' -

(3 -Outllne ot storm water dzamage for the lnduslnal estate
Drain ditches

| T he followmg open concrete d1am ditches wuh necessary appunenances are to
be constructed i in the industrial estate and lhc cargo dlstnbutlon center:

- For the industrial estate: U-shape 0.8 to 2.8m width x total 36,100m length
- .For the cargo dlstrlbutxon center: U-shape 1.8 to2.9m width x total | ,700m
length '



4)

Pipes and ditches in each factory lot are assumed to be constructed by each
enterprisc.

Retention ponds

The following retention ponds with orifice devices and spillways are to be
constructed in the industrial estate:

- No.1 retention pond :  28,000m?
- No.2 retention pond :  42,000m3
- No.3 retention pond :  300,000n3

- No.4 retention pond :  100,000m?

Drainage pian for Gia Lam community area

The drainage plan for Gia Lam community is studied on the basis of the

following conditions:

- Catchment basin: total 1,380ha including the industrial estaté,
- Return period of cainfall: 10:years,

- Hydraulic gr'adicnt of main channel: 0.00033

- Es_timéted capacity of the Cau Bay River:

- 62.8 m3/sec with 0.00015 gradient and 17m width -

The study result is schematically shown in Figure .21, and the fo}ldwing

facilities are proposed to prevent the peak flow discharge from exceedmg the existing -

maximum capacity of the Cau Bay River.

- Retention ponds: total volume 425,000:’_1]3 (retention ponds A & B)
- Main channel along the estate; 3.0 to 17m in width with 1.5 to 2.7m in depth
x 5,750m

" However, further investigation and study'(_)n the discharge capacity of the Cau

Bay River should be conducted, if the stormwater from other catchment basin such as

the southwest basin of the National Route No. § is discharged into the Cau Bay River.

Possible countermeasures to-be studied for the increase of peak discharge to the Cau

Bay River, will include:

Impmvement works of the Cau Bay River to inci ease its discharge capac:1ty,
- (,onstrucnon of pump statlons for stor mwater dlscharge from the Cau Bay
Riverto the Red River. '



7)  Electric Facilitics

@ Power deman

- Total power demand in the proposed industrial estate and the neighboring Gia
Lam community in 2010 is estimated to be 305MW, as summarized below. Details of
the demand projection by category of industries are shown in Table I.13.-

Electric demand(MW)
L_Industrial Estate ' ' 125
'(1)Facl01y : _ . 121
(2) Other ’ 4
_ 1L, Carso [21311 ibution Cenfer - 9
Il _Gia Lam ni 1
'(1) Ngoc Thuy district ' 8
(2) Gia Lam district : : 23
(3) Duc Giang district 41
{(4) Sai Dong district 73
~(5) Taiwan LE - 25
{6) Others J
Total _ 305
Required Installed Capacity o 381 MVA

_(Assuming power factor as 0.8) .

Power supply system

* The existing Gia Lam 110kV substation (23MVA) is located at 0.5km from the
northern corner of the eétate, and is connected with the existing Dong Anh substation
by a double circuit 110kV transmission line (AC150mm2). The transformer capacity of
the Gia Lam substation is planned to be upgraded to 80MVA by the year 2010.

_ Elcctnc powei for the Gia Lam mdustml estate will be fed first from the

| existing Gia Lam substation. Additional upgradmg at the existing substation with a
capacuy of 98MW and construction of a new substation with a capacity of 207TMW will
be required thereafter, in order to meet the demand in 2010. ‘The new substation will be
interconnected with the existing Gia Lam substation and the new 220/110kV Pho Noi
intermediate substation located at 25km east of Gia Lam, by a double circuit 110kV
transmission llne (A_Cfi(_)()mmz);
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The schematic plan of the electric supply system for the Gia Lam IE estate is

illustrated below. - _ ‘
GiaLam LE.— Cargo Distribution Center
1 l_—
To Dong Anh §/S - - T N
— e 1l e, | o
‘ \ | i L omw) b4 220y D,
—_
GiaLam S/S - | 1 | :!
(98MW, 26+72) f l | l || Taiwan LE
] | (26MW) | (99MW) I i
..... i LS 2sMwW)
I T i :
' 1
| I
| I - 11 i
! I !
: |
: 110kV T/L L _ to Pho Noi §/S
[ . nasfipe--
: — NewS/S
| (207TMW, 9949+25474)
{ | 1 :
Community Community
* Ngoc Thuy - Sai Dong
- GiaLam - Others _ :
« Duc Giang ' (74MW) : O
(72MW)

22kV switching stations and distribution line are planned to be_ccnétructed to
distribute power in the cstate. Switching stations will be located in the center of the
clectric loads to minimize the length of distribution lines and power loss. The overhead
line distribution system along the roads will be adoptcd in view of cost pe: f01 mance,
maintenance, "md gasiness of tappmg to CONSUITICSS.

Thé proposed distribution system for the Gia Lam industrial estate is shown in
Figure 1.22. '

Altel pative plan§ for the new subsggj ion

In case that the new substation is planned only for pnv‘ite use of the proposed
industrial estate, the required capacity of the substation becomes 125MW (The
construction cost of this substation is estimated to be about US $ 7 million).



3) Telecommunication Facilities

Telephone Detman

Telephone demand for the Gia Lam 1E is estimated to be 1,310 subscriber lines
as summarized below. Details of demand forecast by category of industry are shown in
Table 1.14.

Subscribers (lines)

i.Factory 1207
2.0thers 12
3.Cargo distribution Center . 90

Total - o 1309 = 1310

Telecommunications Systerm

The estate will be connected to the existing Gia Lam exchange station. The
existing capacity is 2,040 lines of which 2,024 lines are used. In order to satisfy the
telephone demand, the capacity of the Gia Lam exchange station should be expanded

and improved.

In the initial development stage, connections to the subscribers will be made
divectly from the existing Gia Lam exchan ge station. Thereafter, the construction of a
new remote OLTE station will be required in the industrial estate. The remote OLTE
station will be connected with the Gia Lam exchange station by optical fiber cable.

Underground distribution methods are recommended for the industrial estate
with a view ‘of ensuring environmental harmony. The distribution plan of
telecommumcatlon facilities 1s shown in Flgune 1.23. It is proposed by HPT that the
'dt,Slgl] and construct:on/expansnon work for the related telecommunication facilities will
be borne by HPT, in lme with the actual telephone demand.

9) Temp(n ary T0x1c Solid Waste Deposﬂ

A temporary toxic SOlld waste deposit is irecommended for envuonmental
protection at the Gia Lam industrial estate, as summarized below.

{1)  Period of storage : 20 years

2. Yleld ot toxic/hazardous sohd wasle

Alea (ha) I Y Yield of Toxic/Hazardous Solid Waste (ton/d) 2/

Total 277 277 % 0.5 x 0.04 =60




Remarks: 1/ Half of the tactory lot arca is assumed to yield loxic waste,
2/ Unit yicld rate is as assumed to be 40 kg/ha/day basced on the
information of Ministry of Public Welfare of Japan.

Total volume of toxic/hazardous solid wasle is as follows :

60,000 m3 for 20 years (=6. Ox'SOOdays x20years / 0. 6(spemfsc gravity) '

(3)  Necessary area (depth of waste deposit is assumed as 1.2 m): 50,000 m2
[0y Other Facilities
(D Park

A park with an area of 38.9 ha (8.9 % of total area) is designed in order to
upgrade the aesthetic value of the industrial estate and to provide amenities. The park
shall also act as a buffer zone between Gia Lam residential community and the Gia Lam
industrial éstate. Facilities to be installed in the park are presented below:

*  Athletic facility : ° multi-purpose field, ball court, etc.
+ . Common space ' ' ' .
- open field

t

vegetation area

promenade etc.

playlot

waterfront rest arca (mcluswe of a retention pond)
{2) Cargo Distribution Center

1t is recommended that a cargo distribution center be established in Gia Lam.
The proposed cargo distribution center will function as an. mland fr exght depot, and it
will be located in the v1c:mty of the proposed interchange at the crossing point of the
Route No.5 and the Third ng Road. This site has easy access to Hai Phong and the
planned Cai Lan port. Most cargoes through these ports would be destined for Hanoi
City. Maximization of the traffic system has to be considered, and, this distribution
center will be most recommendable Judg:g from its iocanon near the inter city
interchange. '

The conceptual model plan for the cargo distribution center in Gia Lam is.
“ijlustrated in Figure 1.24, o : S
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| Preliminary Environmental Impact Assessment
b FEnvironmental Legislation, Standards and Management
(- Législa_tion '_and Stand_ards _

The Law on Environmental Protection was ratified by the National Assembly in
December 1993, and the Government Decree on Guidance for Implementation of the
Law on Environmental Protection was promulgated in October 1994. Guidance and
regulations cdnceming Environmental Impact Assessment are included in the
Government Decree. Besides, there ate articles on Hygienic Regulations concerning
industry. '

Environmental legislation and standardization are quite new in Vietnam, and
little experience has been accumulated in the use and application of the Law. There is
also an insufficient number of experienced staff in environmental management to

manage and enforce the legislation and regulations.

The "Provisional Environmental Criteria" issued by the Ministry of Science,
Technology and Environment (MOSTE) in 1993, are still in use, because the
preparation of new standards is not yet completed. In the Government Decree, there is
a list of environmental standards. The standards related to the industry and industrial
estates are: ~ environmental standards for land protection; water protection; air
protection; regulating noise pollution; radioactivity and ionization; environmental
protection in residential areas; environmental protection in production areas; planning
industrial, urban and eivil constructions; transportation; storage and utilization of toxic
and radioactive materials; using micro-organisms, and import and export of materials.

Accmdmg to the Enwronmenta! Protection Law and the Govcl nment Decree, all
entel prises must have appropriate waste treatment systems to fulfill the environmental
stand‘u_d_s_and to prevent environmental degradation, pollution, and incidents. Al
industrial enterprises have to organize the treatment of solid, liquid, and gas wastes so
that effluents fulfill environmental standards before being discharged. The treatment
technologies have to be apprbvcd by a responsible entity of the state management.
Wastes have to be collected, tlanonrted and treated daily from urban and industrial

 areas accordmg to the regulatlons given by the waste management. Wastes containing

micro-oiganisms and pathogemc microbes should be ‘carefully treated before

r ansportation to' the landﬁll ‘Wastes contammg toxic chemlcals have to be treated

separately before transportation.



Activitics generating smoke, dust,.noxious gas, and bad odors, which can harm
the aimlospherc, as well as activities discharging grease or oil, toxic chemicals,
radioactive substances exceeding permissible limits, wastes, dead animals or plants,
harmful and infectious bacteria, and viruses into water sources, and importing
technologies and equipment not fulfilling environmental standards are strictly
prohibited. - '

_ The import and export of _technb]ogies, machinery, equipment, biological and
chemichl. products, toxic substances, radioactive materials etc., which relate to the
environment must be approved by appropriate authorities. The 1mport of equipment
~and technology required by the projects must be approved by the state management of
environmental issues, on the basis of EIA reports.

MOSTE will give the import licenses to the projects appl'oved by State
management agencies. ' o

(2) Environmental Management

At the state level, management of environmental issues is undertaken by
MOSTE. The main duty of MOSTE is to assist the Government in (he strategies and
policy planning related to science, technology and the environment. - Other duties
include appraisal of EIA reports; supervising, inspecting and checking the observance
of environmental protection leglslauon and organizing, Lstabllshmg and managmg
monitoring systems. a

According to the Government Decree, other Ministries and Govémment offices
coordinate with MOSTE to conduct the following activities: (i) to investigate, observe,
study a_nd' assess the current environmental situation within their own branches, (ii) to
draft and present proposals to the Government for decision and to organize the
implementation of plans on preventing, resisting and overcoming environmental
detetioration, pollution and incidents within their own branches; (iii) to study and apply
scientific and technological advances in the'ﬁeld'ofenvirmnneutal protection, and (iv)
to educate, plopagandwe and spread the knowledge, laws on envuonmental piotectlon o
within their branches. '

The local emﬁromnental authorities are the provincial Departments (or Services)
of Science, Technology and Envxronmem which are lesp0n81blc before the People's
Committees of the provinces and cities for the lmp}ementatlon of state managemenf
envnonmenta] protection in their locallties
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In cities under the People’s Committees, there are the Transportation and Urban
Public Works Services (TUPWS) which are responsible for water supply, sewerage,
and solid waste. In Hanoi, there are three companies under TUPWS. Hanoi Water
Business Company (HWBC) takes care of the water supply, Hanoi Sewerage and
Drainage Company lakes care of drainage and cleaning of sewers and channels, and
Urban Environment Company (URENCO) takes care of collection and transportation of
solid waste and landfill.

(3) Enviromuenta’l Impact Assessment (EIA) Process

Environmental Impact Assessment has to be done in the aspects of: (i) overall
strategies for regiohal development, strategies and plans for development of provinces
and cities, and strategies for urban development, (ii) economic, scientific, health care,
cultural, social, security and defense, (iii) projects to be carried out with the funds
invested, assisted, granted or contributed by foreign organizations or individuals or
international organizations. The operating projects and factories have to make EIA
report, (0O. |

According to the Government Decree, EIA has to be conducted for ail large
projects and factories in accordance with the Vietnamese environmental standards.
Approval of EIA reports is given at the state level by MOSTE, and at the local level by
the Jocal Department for Science, Technology and Environment, as shown in Table
I.15. In the Government Decree, the contents and demands of the EIA reports arc
defined.  Instructions on EIA reports are given scparately to the direct foreign
investment projects. Inside the industrial estate, every factory should give explanation
on the action and technol'ogj; to be applied for environmental protection.

2) . Preliminary EIA on the Thang Long North Industrial Estate
(1) - - Present Socio~cc‘:onomic Status
(a) | Location and land use |

The plo.pos;ed industrial estate area is located in a triangle formed by the north

bank of the Red River, the highway to Noi Bai Alrpoz‘t and villages extending in the

north. Vl!lages are Iocated around the proposed area, but aciually there are no houses

: mmde the pnoposed area. The pxoposed area'is divided into five communes most of

the iand belongs to. Vong La, Klm Chung and Ha1 Bm communeq and little parts are in
Da: Mach and Knn No oommunes The plesent land uqe is shown in Tqble I. 16
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Most of the area is agricultural land, where double cropping of paddy is
practiced, and the productivity is 2.5 - 2.9 tons/ha/year. If only one rice crop is
cultivated, the productivity is 1.5 tons/ha/year on an average. [n Dai Mach, one rice
and one other cash crop are cultivated yearly. Agricultural productivity is 50-70%
compared with the productivity in China, South Korea or Indonesia. Agricultural land
per farmer household is quite small, only 0.18 - 0.24 ha in all communes, which is
slightly smaller than the average of 0.28 ha in the Red River Delta.

(b Population and education level

The total population in these five communes is about 36,800 and the number of
houscholds is about 8,400, Almost all households are informed to be farmer
households. (Table 1.17). In Vietnam 70% of all households are farmer households.
There are 4.1 - 4.8 persons per household, which is higher than the average 3.8
persons in the Red River Delta. It is reported that in the Red River Delta 37 % of the
population i younger than 15 years old; and about 57% belongs to labor force.

In Kim No and Kim Chung communes, there are other work places than
agriculture, e.g. factories and business. Some farmers who live next to the roads run
up small tea-shops or other shops. '

In practice, many families have some other occupation than farming in these
communes. It is common that the wife takes care of'_farming and the husband works
somewhere else. Members of the farmer households go often to Hanoi for work or sell
agricultural products. Especially, young people try to find work in the city, but
because of their low level of education they cannot get good jobs.

In every commune, there is a primary school and a secondary school, but the
possi'biliti.es for higher education are limited. Officially there is no school fee, but
expenditures for clothes, books, transportation, extra fees to the teachers, etc.
constitute a burden for many poor families, especially in the countryside where it is
harder to put children at school. In the Red River Delfa years of schoolmg are 7.7 and
literacy rate is 91.6%.

Enlelvlews in the villages have revealed that all the people want to live i in the
v1llages but they want to do somethmg else than farmmg One réason why | farmers aie
ready to give up cultwatlon is a low i mcome Another reason is that these communes |
are so close to Hanoi, Many pepole are aheady workmg in the Clty, at’ least
tempo;auly, and they have seen that there are some other pOSSlbllltleS than ‘hard
agucultmal work, The farmers know that in the c:ty it is possible to get the same
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money in one month as a farmer camns in a year. Therefore, they wish that their
children could have more education and training, and have chances to work in factories.

(¢) Land compensation

When asked how the farmers would like to have the compensation from their
land, common opinion is that they want money, not land somewhere else.

‘The Thang Long North area has already experiences in big construction work,
e.g. construction of the highway to Noi Bai Atrport which runs through Hai Boi and
Kim Chung communes. The main vitlage in Kim Chung commune has been divided
by the construction, however, people say that the construction of the highway has
increased their living standards, and it doesn’t cause any harm. It is reported that 54
houses have been demolished in constxuctmg the highway, and all households got new
phces in the suuoundmg areas.

2) Water and Sediment Quality in Irrigation Canals

 Two water and sediment samples were taken from the irrigation canals in the
Thang Long Noith area, and they were analysed as shown in Figure 1.25 and Tables
.18 and 1.19. Sampling was done in the beginning of June 1995, The turbidity of the
water was quite high at the time of sampling.

" Water.quality in irrigation canals is almost the same as in the Red River, and
there is no difference between two sampling points.' _BOD and COD values are low and
indicate that there is no waste water pollution in these places. Concentration of
nutrients (total nitrogen, total phosphorus, and dissolved nutrients) is quite low. The
concentrations of mineral oils are reasonable. In general water quality is good in these

irrigation canals.

" The density' of sediment samples is high because there was not only sediment,
but aiso a lot of sand in the samples. COD and nutrient values are low. Concentrations
of heavy metals lske chmium and mercury are also quite low. The andiysm revealed
‘that no any ser 10us pollutlon Sou:ce is detectable in the area.

(3> Forecast 'Qf the Th‘a‘ng Long North Area thhout Project .

| 1If the Thang Lbng North IE is not implememed in the proposed area, it is likely
that the area will stay almost in the same condition as it 15 nowadays Changes might
happen in the area along the highway and railway, where many activities and business
have already been in ex1stence Itis. llkely that the: consn uction will contmue to: glow

-3



along the highway in unplanned and even illegal way, which would be undesirable
considering the further development of the area. '

(4) Impact of Project Implementation
{a) Environmental and biclogical impacts

The construction of a lal;ge industrial estate will have large impacts on the
environment unless environmental protection is taken into-account. The proposed plan
envisages to construct a waste water trealment plant, and all the waste water will be.
treated. The proposed discharging point is located in the Red River so that the pollution
can be minimized. The pollution of both surface water and groundwater can be
prevented. '

The present ecosystem will disappear totally, when the paddy fields are covered
by land filling. - Only on the banks of the irrigation canals, some vegetation would
remain. However, it is noted that even now little nature is left because the whole area is
cultivated intensively. It is also noted that the land use plan envisages four parks and
th retention ponds,' which can be 'developed in an environmentally sustainable way.

{b) Impact on Infrastructure

The industrial estate will have its own water supply and waste water treatment,
s0.it will not change the current situation in the surrounding areas and 'villéges.
Drainage of the area is planned with construction of retention ponds. The condition and
operation of the irrigation- canals have to be guaranteed, because there are large
agricullurfil areas dependihg on these canals.

There are at least four small cemeteries in the ploposed mdustnal eqnte area,
and the replacement has to be or ganized. . Possible cultural buildings, e.g. tempies and
pagodas are located in the villages, and not in the paddy fields, and constlucnon of the
industrial estate doesnt have any 1mpacl on those,

“The 1ndustnal estate will have lelatwely lalge indirect unpaus on the
surrounding areas. The new industrial estate will increase tlafﬁc and it will enhancu
demand for housing and services in the area.- Implementatxon of the industrial cstate
will also increase other activities and business in the area, and thus i mcrease the numbel
of wo:kp!aoes m the service scctor

The landscape will changc toially from paddy fields to lhc factory bun]dmgs It
is noted, however; that new preferable: landscape of a m_oder_n industrial - park with



green area will appear. In this relation, special attention should be paid to the location
and architecture of factory buildings, particularly along the highway.

(5)°  Mitigation of Negative Impacts

The project implementation will have the largest environmental impacts in the
stage of construction of buildings, infrastructure and land filling. The required fill
volume is about 4.9 million m3. The excavation and transportation of this volume will
increase traffic in the area. During the construction work, there will be changes in the
landscape, and the ecosystem will be d'est.royed. Therefore, it would be necessary to
Jimit the changes only to the proposed area and to protect the surrounding areas.

Special attention during the construction work should be paid to prevent
bloundwqtc: poliution and changeq in the groundwater level, because the water supply
of the industrial estate will be from on-site wells. Even quite small amounts of oil and
lubricant can spoil groundwater for a long time. The safe use of oil and lubricants has
to be also guaranteed during the operation of factories. Discharging oil to the surface
water should be strictly prohibited.

The amount of suspended solids will probably increase in the existing canals
and the Red River during the construction work. Sedimentation basins should be
constructed during the construction period in order to settle soils.

The proposed waste water t_reat_mént prcéess is conventional, but suitable for
industrial waste water. Special attention should be paid to the operation and
mamtenance of the waste water treatment plant, because there has been no previous
experience in 1unnmg this kind of treatment system. Pumping of treated waste water
into the Red River is possible, because the dilution capacity. of the Red River is so great
that the impact of treated waste water will be quite minimal.

Somng of solid wastes should be properly done in every factory. As there may
be several kinds of factoues it is better the factories make contract with smtable
partners for 1ecyclable waste collection. Ever y factory should have areas for. tecyclﬂblc
waste, waste which can be (,omposted and waste which has to be transported to the
landfill. Thele should also be a common store lOl hazardous waste, after pr elfeatment
in factories. A toxic waste stq:age should be bmlt to ensure that leakages cannot occur.
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{0) General Assessment

By summarizing the impact statements, a preliminary environmental impact
assessment of the Thang Long North industrial estate has been worked out as tabulated

below.
Low Medium ngh No impact
1) 2) 1) 2) ")) 2) 1) 2)
Surface water : # #
Groundwater # #
Solid waste . # #
Air _ # #
Noise ' # #
Increasing of traffic ' # #
Ground . : ' # # :
Ecological system _ # #
People's health ' # #
infrastiucture ' ' 0 S0
Transportation 0 0
Landscape _ 0 #
Cultural values # #

1} During construction, 2) During operation
0 = Positive impact, # = Negative impact

For impleméntation of the proposed industrial estate, it will be required to make
more detailed studies concerning impacts on natural resources and socio-economy. An
f:nvuonmenta! momtormg program during the operation of the mdustnal estate should
also be worked out for the xmplementmton

~ The detailed study on impacts on natural resource should include the following
items: (i) quality and yield of groundwater sources through test pumping, (ii) quality of
surface water in irrigation canals and in the p.roposed discharging point of treated water,
and (iii) air quolity during the operation of the factories. A detailed study on socio-
economic impacts should continue with a more detailed interview_survey in the
suuoundmg villages. The questionnairc and interview survey should cIai‘ify the
housing conditions including the type of houses and- facilities; households soczo-'
economic characteristics mcludmg educatton occupatlon and level of 11v1ng standalds
and oplmons and compensatlon demands concelmng the ploposed mdusmal estate

Risk analysis should be made for every factory to be instailed in the industi‘iai _
estate. Warning, rescue, plotectlon and cleaning plans should be made avm!able
agamst accidents and risks for-environmental poilution or pubhc health in the estates.



' Govemment

3) Preliminary EIA on the Gia Lam Industrial Estate
(1) Present Socio-economic Status

The proposed Gia Lam industrial estate is located between Duong River and
Route No. § from Hanoi to Hai Phong. Between the proposed area and the Route No.
5, there are already several factories and residential areas. The proposed area itself
consists of fields surrounded by villages, factories, and small forests. There are also
trees along itrigation canals in the middle of the fields. In the vicinity, “on the other
side of the Route No. 5, there are Gia Lam airport and a Korean industrial estate.

The land use and socio-economic characteristic in Gia Lam is more versatile
than in Thang Long North. Agriculture is still important, but there are also other ficlds
of activities. The Route No. 5 has especially large impacts on the area; it makes
{ransportation eaéy and gives possibilities to run small business. The houses are
constructed as a chain along the road. In general, it looks that the standard of living is

leasonable in th1s area,

(2) Water and sediment quality in the Cau Bay River

One water and sedimem'sample was taken from Cau Bay River in the beginning
of June 1995, and it was analyzed as shown in Figure 1.25, Tables 1.18 and 1.19. The
turbidity of the water was quite high at the time of sampling. -

- A slight impact of waste water is observed in the water quality analysis. BOD
and COD values are slightly higher than_ in nonpolluted water, and there is also a small
increase of components of nitrogen and phosphorus in the water. The amount of
mineral 0lls is hlghel than the new pxoposed standard limit.

The density of sediment is high, because there is not only organic matter bul

-also sand in the sample. COD is high, as same as concentrations of total nitrogen,

ammonium, pﬁosph’orus'and mineral oils. This indicates slight pollution. The
concentrations of heavy metals (cadmium and mercury) are low.

- (3) Forecast of Gia Lam Arca without Project_

Gla Lamisa well developed suburban area, and the devclopment will continue
in the future. - Along the Route No. 5, there are many new chtones and there is
demand to build more. Evcn if the proposed industrial estate is not implemented, it 1s
poésible that there will be some other alternative prdposalq later. 1t is also probable that
the area of agncultural land w1ll decrease, unless there wdl be some limitations by the



Due to the location of Gia Lam near to the Route No. 5 and Hanoi City, there
will be all the time business and construction i1 the area, and it appears that people are
- more willing to move from place to place than in areas dominated by agriculture,

(4 Impact of Project Implementation
(@) Environmental and biclogical impacts

_ The'proposed plan envisages to construct a waste water treatment plant, and all
the waste water will be treated. The proposed discharging point is so located that the
pollution can be minimized.' The flow and dilution capacity of Cau Bay River is not so
large than the Red River or Duong River, but the treated water can be discharged into
the Cau Bay River.

The c'ont'aminating impact on both surface water and groundwater ‘can be
prcvcnted in the industrial estate, and at _lhé same it should be demanded from the
surrounding industry.dnd residential area. The threat of air pollution depends on the
type of industry. Due to the wind directibn, it is not recommended to have any industry
which can cause air pollution.

The present ecosystem will disappear totaily, when paddy fields are covered by
land filling. Asfar as possible, it is desirable that the existing trees are preserved. In
the proposed area, there are some natural vegetations left on the banks of the_diéchcs
and roads, It is also noted that the land use plan envisages five retention ponds in the
middle of the park. It is desirable that some more places are left for natural vegetation.

{3))] fmpact on infrastructure

The industrial estate will have its own water supply and waste water treatment,
s0 it will not change the current situation in the surrounding. areas and villages,
Drainage of the area is planned with construction of retention ponds, from where water
is drained into the Cau Bay River. The water quantlty and quairty in the Cau Bay Rrver
has to be guaranteed in implementing the industrial estate. -

Although Gia Lam is a partly industrial area, the new industrial estate will have
indirect impacts on the surrounding areas. New workplaces will increase the traffic and . -
demand for houses and services in the area.” Implementation of the iﬁdustrial estate will
also increase other activities and busmess in the arca, and thus increase lhe number of
workplaccs in the service qector : :

The impact on landscap_e_ is large, but it is-not negative, because preferable
landscape will be created by the modern industrial park with plenty of green. Possible
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cultural buildings, e.g. temples and pagodas, are located in the villages and residential
areas nearby, but they are not located in the proposed industrial areas.

(5) Mitigation of Negative Impacts

The environmental impacts will probably be greater during the construction
stage than during the stage of operation of the factories. There will be construction of
factory buildings, and construction of infrastructure including about 27 km of roads of
different levels, including a new ring road with an interchange, main roads and sub-
main roads. Infrastructure construction also includes land filling to improve ground
capacify and stormwater drainage. The required volume of soil is about 8.3 million m3,
During the construction work, there will be an increase in traffic, substantial changes in
landscape. Therefore, it would be necessary to limit the changes only to the proposed
area, and to protect the surrounding areas.

Special attention should be paid to the protection of groundwater during the
construction work and during the operation of the factories. Even small amounts of oil
and lubricants can spoil groundwater for a long time. Discharging oil into the surface
water should be strictly prohibited. '

~ Special attention should be patd to the opemnon and maintenance of the waste
wate; treatment plant, bccause there has been no previous experience in 1unmng this
kind of treatment system.  Treated waste water shouid be 50 dlscharged as to cause as
little impact as possible.

"Several rétention ponds have been planned to be created in the middle of the
parks to drain stormwater. Retention ponds should be well mamtamed and will create a
nice landscape at the same time.

Sorting, collection, recycling, and storage of solld waste should be done
accmdmg to the Vietnamese standards, and the treatment of potential hazardous wastes
must be done in factories. As there will be several different kinds of factories, it is
preferable that the factories make contract with suitable partners for recyclable waste
collection. Every factory should have areas for recyclable waste, waste which can be

composted, and waste which has to be transported to the landfill. There should also be
a common storage for hazardous waste, after pretreatiment in factories.. A toxic waste
storage should be built to ensure that leakages cannot occur.
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(6) General Assessment

Preliminary environmental impact assessment of Gia Lam industrial estate has
been worked out as summerized below.

Low Medium High No impact
) 2) 1) 2) 1) 2) P
Surface water # #
Groundwater : # ' #
Solid waste # #
Air # i
Noise ' # #
Increasing of traffic # #
Ground # # :
Ecological system : # #
People’s health # : #
Infrastructure -0 0
Transportation _ _ 0 0
Landscape o0 &
Cultural values ‘ # #

1)} During construction, 2) During operation
0 = Positive impact, # = Negative impact

For implementaiton of the proposed industrial estate at Gia Lam, it will be
required to make moi'é detailed studies éonceming impacts on present naturél resources
and socio-economy. An environmental monitoring program during the operation of the
industrial estate should also be wor ked out for the implementaiton.

The detailed study on impacts on natural resource should include: (i) yield and
quality of the groundwater by test pumping, (i) quality of surface water, and (iii) air
guality during operation of the industrial estate. A detailed study on socio-ec@nomio
impacts should be carried out in the surrounding villages and residential areas.
Questionnaire and interview surveys should clarify the housing conditions including -
types of houses and facilities; households' socio-economic characteristics including
educat_i'on, occupation -and level of living standards; and opinions and'comperisatio'n.
demands concerning the proposed industrial estate. | ‘

Risk analysis should be made for every factory to be installed in the=i_ndustriiii
estate. Warming, rescue, protection and cleaning plans should be made -available
against accidents and risks for environmental pollution and public health in the area.. )



1.4 Development Schedule and Estimated Cost
1) Development Schedule

For the implementatio'n of the Thang Long North and Gia Lam IEs, it is
proposed to follow a tentative development schedule shown in Figures 1.26 and 127.

For the Thang Long North IE, it is tentatively programmed that a developer or a
J/V estate development company be formed and be authorized by the central and local
governments (SCCI and HPC) by the end of 1995. The developer would start detailed
design of the facilities, and at the same time start investment promotion. The
construction work.is scheduled to be implemented in 2 stages: the first stage (210 ha)
would be constructed in 19971998, and the second stage (70 ha) in 1999-2000. It is
scheduled that the construction of the industrial estate will.be completed by the end of
2000.

For the Gia Lam IE, a more or less similar schedule of implementation is
programmed. The Gia Lam IE will also be constructed in 2 stages: the first stage
(290 ha) in 1997-1998 and the second stage (148 ha) in 1999-2000. = All the
construction work of the industrial estate is scheduled for completion by the end of
2000.

2) Conditions for Construction Cost Estimate

The major conditions applied to the estimate of construction costs are

summarized below.
{(a) Al expénditures and revenues are presented in US dollars.

(b) Construction cost will cover the preparatory works, main works,
. engineering scrvice costs, physical contingencies, and price escalation.

| (c)  Prices are based on labor, materials and equipment prices as of January
1995, Thc‘cxchange rate 'appi_ied in the estimate is 1.00 US dollar =
11,000 VN dong. '

. Additionally, it should be noted that the cost has been estimated on the basis of

the following. T '
(':a)': Engineering Services Cost: The cost for engineering services is estimated
“in pr_oporti_on to the direct construction cost to cover the engineering



3)

(b

©

(D)

works such as detailed design and construction supeérvision, This cost is
estimated at about 8 % of the total direct construction cost.

Taxes: Import tax is presumed to be excluded from the direct construction
cost. ' B

Contingency: The physwal contingency is estimated at 10% of the direct
construction cost and cnginecring service cost. The pnce contmgency or
escalation is estimated at a rate of 3% and 10% per annam for the forelgn
and Jocal portions, 1espect1vcly

The foreign currency portion covers the expenses -for materials and
equivalents to be specially imported for the purpose of the Project and the
local currency portion covers those which can be directly purchased in the
domestic market. |

" Estimated Cost

Based on the conditions explained above, the consteuction costs of the Thang
Long North IE and Gia Lam IE are estimated (o be 54.7 million US$ and 92.5 million
US$, respectively as shown below. The construction costs of external facilitics such as

the sewage treatment plant, the ring road, etc. are preliminarily estimated to be 73.6
million US$ for the Thang Long North IE and 150.5 million US$ for the Gia Lam IE.
The detailed cost estimate is presented in Table 1.20.

(US$ million)

_ Thang Long IE  GiaLamIE Total
1 Industrial Estate 54.7 ' 925 . 147.2
2 External Facilities 736 1505 224.1
1) Cargo distribution center © 145 138 283
2) Residentiat area ‘ 24.6° ‘ - T 246
- 3) Other exielml linfrastructare - 345 1367 1712 B

3 Total ' ' 1283 © 2430 3713

Note: 1. - At 1995 prices

2. Price contingency is included

3. Community sewage improvement at Gia Lam is excluded from external
infrastructure

The cargo distribution center, :esulenml area, and relevant infrastructure
tabulate(l below, are included in the external cost. The detalled costof extemal facnhtles
is plesented in Table L.21.
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Thang Long North IE Gia Lam IE

' L. Cargo distribution center O O
2. Residential Area 0 -
3. Other external infrastructure
1} Ring road -
2) Regional road O
3) Interchange of ring road -
4} Drainage main channel _ -
5) Water purification plant
6) Sewage treatment piant
7) Power substation

o000
C OO C O 0O0Oo0C

8) Telecommunication facilities
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1.5 Financial and Economic Evaluation
1) Evaluation Method
(D) Financial evaluation method

The financial evaluation in this Study aims at assessing the financial viability of the
investments in the construction of the Thang Long North 1IE and Gia Lam IE, from the
viewpoint of HPC and the 1E Developer (supposed to be a private/public Joint Venture).

Viability for HPC

The project performance is analyzed, taking the expenses for project implementation
as cash outflows, and the income from operations as cash inflows. "The cost of the
compensation and the cost of the external infrastructure are main financial outflows
from the point of view of HPC; the former is supposed to be financed from the state
budget or the provincial budget, and the latter to be financed both through a Circular
Fund for Industrial Estate Development™ ! and by a 3-year advance payment for the
land rents from the IE Developer. The income from land rents is the main inflow for
HPC.

Viability for the 1E Developer

The cost of construction of the industrial estate is the main financial outflow from
the point of view of the IE Developer, and is supposed to be financed through
equities and/or long-term debts. The land rents, being the cash inflows from the
point of view of HPC, are financial outflows for the IE Developer. The income from
lot sales is the main financial inflow for the IE Developer. All inputs and outputs ate
valued at the market prices (current prices). '

The Project is evaluated in terms of "Financial Internal Rate of Return (FIRR)"
based on the cashflow streams of revenues and expenses/costs. The internal rate of return is
the discount rate at which the present value of cash inflows is equal to the present value of
cash outflows. In other words, it is the discount rate at which the present value of the net
receipts from the Project is equal to the present value of the investments.

*1 Circular Fund for Industrial Estate Development

The Fund, amounting to 10 million US$, is reserved exclusively for the industrial development scheme.
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The fund flow related to the industrial estate development is schematically explained
on Figure [.28.

() Economic evaluation method

" The economic evaluation in this Study aims at assessing the economic feasibility of
the project from the viewpbint of the regional/national economy, in which the industrial
(production) oﬁtput to be generated in the industrial estate will be a dominant factor for the
analysis. In principle, the economic feasibility is evaluated in terms of economic internal
rate of return (EIRR). '

2) Financial Evaluation

The evaluation is madu by placing more importance on plovmon of "indicative
(,ondmons $0 as to ensure the financial viability of the Project. Under a pre-condition that
the devc]opment of the industrial estates has been decided to be executed, it is important to
prepare such an environment that the parties involved would be motivated (o put investment,
judging from their own interest. The project implementation structure, in physical and
financial aspects, is highly recommended to be formed so as to ensure an adequate profit

among the parties involved.

(1) Preconditions for financial analysis
(a) Land rent to be charged to the IE Developer

The land rent for the industrial estate can be calculated at 0.585 US$/m?/year
(refer to Table 1.22). The IE Developer will pay to HPC a 3-year advance payment
at the initial year and the 1'émaining corresponding amount from the fourth year up to
the final 50th year. | |

(b) - Land compensation

" The amount for land compensation should be dete_fmir’;ed in a reasonable

" manner not only to ensure the normal standard of living for the farmers who have to

be relocated, but also to avoid an excessive rise of land price which will eventually
-distort of the fegional economy or retard the sound eco_ndmic_developme_nt.



The amount of compensation in this Study is conservatively estimated at 2.0
US$/m2*2, The cost for compensation is assumed to be borne by the State Budget
as a financial outflow from the viewpoint of HPC.

(c) Construction cost for infrastrocture outside IE

The scope and cost for the infrastructure outside 1E is described in the
previous chapter 1.4. The cost is assumed to be borne by HPC, the fund of which
will be covered in part by the Circular Fund and in other part by the advance
payment from the IE De\}eloper. It may be inevitable to. raise fund from the
intenational financial institutions.

{d) Construction cost for infrastructure inside IE

The cost for the infrhstructur_e construction is to be borne by the IE
‘Developer. This cost is inclusive of direct construction cost, administrative cost,
O&M cost, etc_.',' as a major financial outflow from the vieWpdint of the IE
Developer. o

(e) Lot sales to enterprises/investors

The price of lot sales, tentatively estimated at 60 US$/m? at current price,
being wel competitive compared with that in other Asian countries*3 | is the most

influential factor which affects the finaricial v1ab111ty of the IE Developer fully

depending on the market conditions.

2 valuation of Paddy Field
"The present agricultural production is assumed as follows; - : o g
 Rice field (Paddy) Domestic Paddy Price/Exchange Rate. ~  Rice revenue (m

8-10 tons/halyear - ©2,300~2,900 VND/kg © +2,100~2,600 US$/ha
{45 tons/ha/season) T US$I=NLO000VND o (0.2140.26 US$/mY)

The paddy field value may be assumed to be 1.3 - 1.6 US$/mZ, under such co’ndi'tio'n_s"that the expenses such

as family labour, seeds, fertilizer, etc. are 40 % of the revenues and the capitalizati'on rate is 10 %. -
(0.26 x (1-40%))/0.1=1.6US$/m? (0.21 x (1- 40%))/0 k=1 3US$/m—
When a social cost as an unemploymem ‘allowance be added, the compensauon IS esllmaled at 2.0 US$/m2.
*3 Lot Sales Price in other Asmn ‘countries lor reference ' ' '

Indonesia 60 ~ 80 US$/m?  China 70 ~ 90 US$/m?  Thailand. 45 ~ 70 US/m?
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) Taxation

Several taxes, such as corporate tax, import dutics, real estate property (ax,
turnover tax (or value-added tax) in association with the transactions traded during
the period of the infrastructure construction in and outside the estate and during the
period of the estate operation, are supposed to be imposed on the IE Developer, but
they are assumed to be subject to tax exemption at this stage of the study because of
uncertainties of taxation related to this kind of infrastructure construction,*4

(g) Operation & maintenance cost

The O&M cost is assumed to be 5.0 % of the construction cost for the

infrastructure in the industrial estate.

(hy  Gross profit from utility operation

The gross profit (defined as revenue minus O&M cost for utility service) is
tentatively estimated at 10 % of the investment cost of the facility, where the

capitalization rate of the facility is assumed to be 10 %.

(1) Lot sales projection for the IE Developer

Year 1 Year? Year3d Yeard YearS Year6  Yew?7 Year 8
(1996)  (1997) . (1998) - (1999) 20000 (2001 (2002)  (2003)

 Thang Long 0% 0% 5% 20%  20%  20%  15%  10%
| Lot sales (h_a) _ 310 40 40 .40 30 17
Acc. Lot Sales (ha) ' ' 30 70 110 150 180 197
Gialam 0% 0% 15%  20%  20%  20%  I5%  10%
Lot sales (ha) | - 45 60 60 60 45 i
Acc. Lot Sales (ha) : 45 105 s 225 270 217

" {4y years”,

*4 Cystom duty (Import duty)

Several kinds of equipment, mechanical and electrical,
the Industrial Zone, are supposed 10 be subject to import duties exemption.

to be imported for the infrastructure construction in

‘Tax inceiitjyes for Infrastructure Development Companies (U

in the 1

"The tax rate shall be fifteen (15) pé'rcem'__of_the préfit. The IDSs are.entitled to enjoy an exemption of

‘profit tax for 1wo (2) years from the first profit making years and half of the tax rate for the following four



) Results of Financial Analysis
‘()  Thang Long North Industrial Estate ' .

The financial cashflow streams are shown in Tab_les' 1.23 and 1.24. The

results are summarized below.

Viabiiity from the Srie\}vgoint of the IE Developer

Lot sales price Land rent - 1E FIRR
(US$/m?) (US$fnf/year) construction (%)
60 - 0.585 54.7 million US$ 172 %

Viability from the viewpoint of H

Fand rent Infra. cost outside IE FIRR

(US$/m?/year) (%)

. 0.585 73.6 million US$ ' 4.5 %

(b)  Gia Lam Industrial Estate

.The financial cashflow streams are shown in Tables 1.25 and 126, The ' ‘

‘results are summarized below.

Viability from the viewpoint of the IE Developer

Lot sales price Land rent . IE FIRR

(US$/m?) (US$/m? year) construction . - (%)

60 0.585 92.5 million US$ 122 %

Viability from the viewnoint of HPC

Land rent Infra. cost outside IE ' FIRR

(US$/m?/year o S
0.585 lSO.Smiliion_US$ : - 37 %

3) Sensitivity Anaiysis

A sensitivity analysns of viability from the VlCWpOlnt of the IE Developer has been
carried out in which the land rent and lot sale pnce are adopted as vanable paramcters The . Q

results are summanzed below



Thang Long North 1E

ﬁ Lot sales price - Land rent FIRR
(US$/m2) (US$/m?/year) (%)

60 0.585 17.2

60 0.7 12.7

62 ' 0.7 16.8

GiaLamIE

Lot sales price | - Land rent - : FIRR

- (US$/m? (US$/m?/year) (%)

' 60 - 0.585 2.2

60 ' 0.7 ' 8.6

62 07 13.5

A sensitivity analysis of viability from the viewpoint of HPC has also been carried
out in which the land rent is adopted as a variable parameter. The results are summarized

below.

"Thang Long North IE

Landrent . . .. FIRR
(US$/m?year) . (%)
70,585 45
0.7. 5.1
0.8 5.7
Land rent . - FIRR
(US$/m?/year) (%)
0.585 37
0.7 S 4.2

08 . : 4.6

(4) - Financing forextemnal infrastructure construction by HPC (Thang Long North)

As-shown in Table 1.24, it is 'Quite necessary to make a financial arrangement to
implement the external infrastructure construction. Here, it is assumed that concessional
loans__from.i'nternationa'l financial institutions will be provided under the following

conditions:
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Loan amount : 85 % of total cost

Repayment period : 30 years
Grace period : 10 years
Interest rate : 23 %

The debt services for the toan which can't be covered only by the land rents, will
incvitably be taken care of by the State Budget, that is, a part of tax revenue from the
production activities in the industrial estate,

The development of infrastfucture in relation to the industrial estate will bring about
several taxes to the Government of Vietnam, such as turnover tax, corporate tax, etc. from
enterpriscs/investors’ industrial activities in the industrial estate. These taxes*s could be
regarded to be direct benefits of the Project from the viewpoint of HPC. Hence, it is
assumed that 30 % of the tax revenues from the above activities will be reserved for the
"Circutar Fund” and be utilized to make up for the cash shoitage in HPC's cash position in
relation to the repayment of the loan.

If the above conditions are sa'tisﬁed, the Project will turn out to be marginally viable
from the viewpoint of HPC, indicating an IRR of 14.5% as shown in Table 1L.27.

A sensitivity analysis has been carried out, for reference, in which the rate of tax
effect is adopted as a variable parameter. The results are shown below.

Results of Sensitivity Analysis by Tax Effect

Tax effect IRR (%)
0% 14.5%
50 % 19.2 %
20 % . 11.8 %
» Economic Evaluation

(1) Economic Implication of Industrial Estate Development

The effect of the industrial estate development could be evaluated by compamon of
ploductlwty between the agricultural production ("without iject ) and the industrial

production ("with Project"). Here, the discussion is focused on the case of the Thang Long:
North IE. '

*5 Tax revenues are sald to be around 10-% of GDP in Vlelmm which is low by international smndards
(Tax Reform in Vietnam : Progress and Needed Measures, April 1994, IMF)

1= 50



Agricultural production

yYield : 5 tons/ha/crop (2 crops/year, in other term, cropping intensity 200 %)
2) Market price : 2,300 VND/kg of paddy (See Table 1.28)

The productivity in and around Hanoi where the paddy yield is said to be rather high
compared with other localities, can be preliminary estimated at 2,100 - 2,600 US$/ha.

Industrial production

The industrial productivity is assumed to grow in terms of "net product per
employee" at the rate as shown in Table 1.29, under the fbreign direct investments. In this
table, the net product is defined as turnover (sale) minus material cost, that means, including
labour cost, depreciation, interest, profit before tax, etc..

On the other hand, the capital investment by sector to be required to induce such
industrial production is estimated as shown in Table 1.30, based on the past historical
performancc_in other Asian countries, that is, the trend of "machine/equipment asset per
employee”. Th_'e.v'alue of "machiné/e@ipment asset pér employee” is tentatively estimated at
10,000 US$/employee.

Comparison Between Agriculsurat Produgction and Industrial Production

If direct expenses such as seed, fertilizer, chemicals, etc. are deducted from the
agricultural output, the ratio of plOdUCthlEy will fuﬁhea increase to more than 1:1,000 in
2010 when the factories in the industrial estate are in full operation.

: 2000 2010
Agucu}tu:al productlon (Tabie 1.30) 585.000 585,000 US$/year
Industnal product:on *6 (Table L. 29) 143,000,000 366,000,000 U_S$/year

(in term of value-added)
Ratio : 1:240 1:625

*6 The recent gross domesuc product in 1he nnnufacturmg sector is shown for reference.

1993 - 1994 (Proj.)
GDP (VNDtnlhon) - 1656 193.0°
ii‘ ©(US$ million) .. 15054 17,545
¢ M'mut'\clurmg seclor

(US$ million) 3,420 4123



(2)  Economic Analysis

Method of economic analysis

The economic analysis of the industrial estate development is made by the
comparison of production output between the present agricultural production ("without
Project") and the expected industrial production ("with Project”). The industrial production
will be estimated based on several indicators such as "productivity per employee”, "number
of employees required to run a lot factoxy" “capital investment”, etc. in accordance with the

industrial development scheme.

EIRR is calculated on a cashflow basis, consisting of the following;

(+} IE construction cost 103 million US§*
(+) Capital investment in {E faclory lots 450 million US$**
(-) Agricultural productioh (negative vaiug) 585,000 US$/year 7

" (4) Industrial net production from IE factory lots 366 million US$/year
- T T ao10)

* Excluding price escalation cost
** Capital investment $375 million plus 20% working capital

EIRR has been calculated to be 39.4 % as shown in Table 1.31,

In this analyms the machnu,/eqmpment asset par employee is assumed to be
10,000 US$/employee.

From the economic v1ewp01nts it can be said that the Project will have a 81gmﬁcant
impact on the industrial development in the Hanoi alea, under such condmon that the
enwronment for foreign direct investment will be propelly prepared and be attractive for
foreign mvestoxs

4) Conc_:hid_ing Evaluation

The Project counld be viable from the viewpoint of t'he."IE' Developer, with FIRR._
being more than 10 % of the oppoﬂumty cost for both the Thang Long North and G1a Lam
IEs, if the sale price is set at 60 US$/m? in current monetary terms,



On the other hand, the infrastructure outside the industrial estate should be
implemented on a governmental initiative, judging from the fact that the v1ab1]1ty of the
Project is low: 4.5% for the Thang Long North IE and 3.7% for the G:a Lam IE in terms of
FIRR. That is why concessional loans should be required {rom forelgn financial institutions
50 as to ensure the implementation of the Project, not only from the financial viewpoint, but
also from the viewpoint of credibility of the Project itself.

The factor vital to the implementation of the Project is "how to finance the
infrastructure construction outside the industrial estate”. As shown in Tables 1.24 and 1.26,
it is quite clear that the "Circular Fund" is too vulnerable to meet the financial requirement in
the initial'stage of the implementation. Even in the case that concessional loans™? from
foreign financial institutions are provided for the Project, a fund shortage will come out
even before the repayment commences. '

To solve this problem, it will be indispensable to work out a system to flow back to
the "Circular Fund",- some taxes, that is, “turnover tax", to bc collected from
enterprises/investors expected to operate in the industrial estate. It should be noted that the

“"Circular Fund" plays an important role in the development of the industrial sector in and

around Hanoi.

As a whdlc, the implementation of the Thang Long North IE is economically
justified from the following reasons; '

(@) The promising enterprises are expected to invest in the Thang Long North
IE, a total amount of around 450 million US$ including working capital,
which is 20% of the investment capital. The annual turnover is estimated to
be arouhd 915 million US$ in 2010, or 800 times as much as that of
agricultural output. The forei gn curréncy earned is estimated to be around

- 30% of the turn-over. ' |

= :
7 Concessional Loan’
© For example, thé lodn conditions are as follows:

Loan amount . 85% of the pmjecl cost
Interest | _ 2.3%
Repayment period 30 years

" (Grace period: = 10 years)



. 2010
Net product 366 million US$

(Net product/ha) _ 1.94 million US$
Turnover o 915 million US$ '

(Turn-over/ha) 4 84 million US$
Foreign currency _ 275 million US$

(Foreign currency/ha) _ 1.46 million US$

(b)  The annual receipt from the turnover tax, profit tax and others (in total,
provisionally estimated at 10% of the net product) is estimated to be around
36 million USS.

() About 40,000 perscns job opportunities are expected to be created.
(d) Modern technologies and advanced management experiences will be -
acquired. It is important for Vietnam to establish a proper environment so

that transfer of knowledge to the Vietnamese is-attained in an efficient and
- effective manner for the future development of the Hanoi arca. '

C1-54 0



Table 101  Area Distribution Plan by Category

t _ o Faciory Lot Size (ha) o Planncd Ares (ha)
- 1SIC 02 02-05  03-1 1-2 2-5  5-10 10~ Tolal Thang Long N. Gia Lam
3 Food
311-313 Food and peverage 0 0 0 4] 0 [¢] 10 10 142% 28 39
32 Textile, Apparel, Le;\ther
321 Textite .0 o 0 0 2 0 1] 2 28% 6 8
322 Apparel 0 0 0.5 1] 4] 0 0 0.5 0.7% i 2
323 Leather products 0 0 0.5 0 2 1] 1] 25 36% 7 10
33 Wood, Furniture
331 Wood products 0 0 0 0 0 0 0 0 00% . 0 0
332 Furniture: ' ] 0 0.5 0 0 0 0 05 07% 1 2
34 Paper Products
341 Paper products . [\ 0 0 0 ] 0 0 0 00% )] 0
35 Chemicals ' ,
351 Industrial chemicais 0 0 0 o 0 S 0 5 1% 14 20
352 Ouber chemicalfdrugs 0 0.2 0 0 2 i} 0 22 3% G 9
355 Rubber producis 0 0 0 0 0 0 0.0% 0 0
356 Plastic producls 0 0 0 2 0 0 2 1.8% g 8
36 Non-Metallic Mineral Products
61 Poutery, carthware 0 0 0 [\] 1] 0 0 0 00% 0 0
362 ‘Glass. Kitchenware 1] 0.2 0 0 0 0 0 0.2 0.3% 1 i
369 Tiles, bricks 0 0 0 v} o} 0 0 0 00% 0 0
A7 Basic Metal ) '
372 Non-ferrous metals 0 o 0.5 0 0 0 0 0.5 0.7% 1 2
38 irabricated Metal, Machinery
381 Fabricated Metal 0 0.2 0 0 0 S 52 7145 15 20
382 Machinery 0 o .0 3 0 0 0 3 43 8 12
383 Electsical Machinery b 06 | : 4 5200 36 4s0% %125
484 Transport Equipment 02 0 0 2 2 0 0 42 60% 12 17
385 Prolessional and scicmific equipment 0 04 0 0 0 0 0 04 0.6% 1 2
30 Others , ' 0 0. 05 0 0 0 0 05  07% 1 2
Total _ ) 0.2 1.6 15 6 14 15 k] 70.3 100% 197 277
0% 2% 5% 9% 20% 21% 43% 100% ’ [ (ha)
Pianned Area, Thang Long North (ha) 7. 10 20 40 40 80 197 {ba)
Planned Arca, Gia Lam {ha) 12 . 15 30 60 60 100 277 (ha)




Table 1.02  Land Use Plan of Thang Long North Industrial Estate

_ Area (ha) (%) Remarks
1 Industrial Estate 280.0 100.0
-1 Factory Lot 197.0 70.3
2 Road 22.7 8.1
1)  Mainroad (32.5 m) 12.4 L.=3,800m
2y  Sub-main road (28 m) 7.0 1.=2,500m
1) Coliector road (21 m) 3.4 L=1,600m
3 Utility : 21.2 7.6
1)  Water supply facility 20
2)  Sewage treatment plant _ 9.0
3) Electric facility 0.6 Switching Station
43 Toxic waste stock yard 3.5
5) Retention pond 6.2
4 Industrial Estate Center 0.8 0.3
5 Park ‘ ' 9.0 32
6 Others - ' 293 10.5
1)  Canal 7.8 :
2)  Electric transmission line 6.5 |
3)  Buffer green 12.2 i
4y  Reserved area ' 2.8 l
I External Facilit"}; . 11737 T
I Cargo Distribution Center 50.0
2 Residential Area : 50.0
3 Regional Road : 14.3
I 21-ﬁ1 road . 8.7 4,150 m
2) 28 mroad - 56 2,000 m
3y 32,5 mroad
4 Electric Substation 3.0
11 Totat 397.3

Note: Future expansion area of 50 ha is cxclusive.
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Table .03 Main Specifications of Waler Supply, Sewerage, and Drainage Facilities

( Thang Long North)

ltems

Description

Remarks

1. Waer supply system
Demanded water {tow:

Supplicd water Now

Equipment and Matcrials:
Intoke wells:
Conveyance pipcs
Purification facilitics
Distribution bagin
Distzibution pumps
Distribition pipes
Hydzant equipment

Location of purification facililics
Arca for purification facilities

2, Sewerage system
Sewer flow

Waler qualilics -
Influent
Eifluent

Equipment and Malcrials:
Collection system
Sewer collection pipes

Waste waler treatinent
lacilitics :

Treated waste water discharge

paint

Location of treasment faciliticy

Arca for treatment facilities

3. Drainage Tacilitics
Service basin

Storm water collection pipes

Rekention ponds

Storm water discharge points

30,000m3/d(maximum)

13,000m3/d(daily maximun)
4,300m3/h(hourly maximum)

80mDepth x (10+2)wells
ductile cast iran pipes

acration + 2-step sand filiration
18,600m3 -
9 Om3/min x 75kw x (8+2) units
ductile cast iron pipes
1.0m3/unit.min

north area of IE

2.0ha’

33.000m3/d(daily maximun)
4,300m3/h(hourly maximum)

BOD 200mg/l

$S  200mgl
BOD ~ 40mg/l
88 80mg/i

Separated collection by gravily and putping
_ RC pipcs

Oxidation ditch type + studge drying
beds

overhead pipe -> Red River{by pump up)

south arca of IE

9.0ha -

3301_1&1
RC pipes + open canals
Total 173,600m3(6.2ha x 2.8mD)

paitly modificd drainage canai lor agriculture->

factory tot 197ha x 150m3/had
cargo center S0ha x 5.0m3/Mha.d
lcakage 10%

10hrs operation

fluctuation coeff. 1.3

drilled inside TE

service arca of 330 ha

infiltration 10%
10hrs operation
fluctuation coelt. 1.3

service area of 330 ha

1E 280ha
cargo cenler 50ha

Van Tri Lake
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Table 1.04 Estimated Qualities of Groundwater in Hanoi Area

ftems Unit Concentration
Turbidity NTU ND
Color - ND
Temperature degrec . 24-27
pH . 6.5-68
Total iron{Fe) mgfl 10-22
Total manganese(Mn) mg/] - 04-20
Ammonia(NH4) mg/l 07-1.0
Calcium(Ca as CaCQ3) mg/l] 55.
Carbonate(HCO3 as CaCO3) mg/l 9
Alkalinity(as CaCO3) mg/l 200
Total hardness(as CaCO3) mg/l | 180 |
Chloriné ion(as chloride) mg/l 7.0 7
Nitrite(NO3) . mg/l ND
Nitrate{NO2) mg/l ND
Phosphorous(PO4) mg/! 3.0
Sulfate(SO4) mg/i 4.0

Note : The qualities are estimated based on several relevant reports,
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Table .05  Standard of Drinking Water Qualities in Viet Nam

Coliform

num/100ml

Characteristics Unit Standard Remarks
Color - less than 10
Taste - 0
Total dissolved solids{TDS) mg/l less than 1,000
pH - 65-8.5
Total hardness odH 12
Sodium Chioride(NaCl) mg/l less than 400 in sea area
Sodium Chloride(NaCl) mg/l less than 100 in normal area
Nitrate(NO*3-) mg/l less than 6
Nitrite(NO*2-) ng/l 0
Hydrogen sulfide(H2S) mg/ 0
Ammonia ' mg/l 0 for surface water
Ammonia mg/l less than 3 for ground water
Lead(Ph) mg/l lessthan 0.1 |
Copper(Cu) mg/l less than 3
Zih.c(Zn) mgfl less than 5
Total iron(Fe) mgfl less than 0.3
Total manganese(Mn) mg/l less than (.2
Fluoride(F) mgfl 0.7-15
Todin() mg/l 0.005 - 0.007
Calcium(Ca) mg/l 75- 100
Chromium{(Cr) mg/l 0
Cyanide(CN) mg/l 0
Phenol mg/l 0
Total residual chlorine mg/- 0.5
Résidual free chlorine mg/l (.05
- Chemicai oxygen c_lemand(COD)

Fecal colitorm nom/1 OOnﬂ 0 wﬁ{er entering
C.olit.‘drm ' nuin/100ml 0 distribution system
Fecal coliform _numf 100ml-. ) 0 Cpwater in

. | : less tha_n 3,0

distribution system




Table 1.06 Effluent Standards of Waste Water in Vietnam (tentative)

[rems Classification of discharged river
Unit Class-1 Class-2 Class-3
{General)
Temperature T 40 40 _ 45
Dissolved solids 1,000 1,500 2,000
pH - 6-9 55-9 5-9
Suspended solids mg/l 50 1060 . 200
Biological oxygen demand(BOD) mg/t 20 50 100
Chemical oxygen demand(COD) mg/l 50 100 400
Mineral oil mgfl not detectable 0.1 10
Chlorine(Cl) mg/t 400 500 1,000
Phenol : mg/l 0.001 0.05 - 1.0
Sulfide(S) mg/l 0.2 0.5 ' 1.0
Nitrogen(N) mg/l - - -
Fluorine(F) ' mg/l 1.0 20 5.0
Phosphorous(P) mg/l - - -
Anionic surfactant _ mg/l 0.1 1.0 10
Copper{Cu) mgfl 0.2 1.0 5.0
Zine(Zn) mg/l 1.0 20 . 50
Manganese(Mn) mg/l 0.2 1.0 5.0
Organic phosphorous mg/l - - -
fron(Fe} mg/l 1.0 5.0 10.0
- Coliform number/cm3 20,000 50,000 -
Tin{Sn) mg/l 0.2 1.0 5.0

(Toxic/hazardous))

Total mercury(Hg) _ mg/l 0.005 0.01 _ 0.5
Cyanide(CN) mg/l- 0.05 0.1 0.2
Alkylimercury(alk-Hg) mgfl - - .

Cadmium{Cd) g/l - 0.010 0.2 0.5
Total chromium(Cr) mg/l 0.2 1.0 2.0
Hexavalent chromium(Cr6+) mg/l 0.05 0.05 - 0.5
Arsenic(As) mg/l- 0.05 0.1 : 0.5
{Lead(Pb) mg/l 0.1 0.5 1.0
Nickel(Ni) mg/l 0.2 1.0 2.0
Polychloride biphenol(PCB) mg/l - - SR

Trichloro ethylene mg/l - - -
Tetrachloro ethylene - _ mg/l - - -

Remarks : each classification is identified as follows:-
Class-1 : River used for water supply and bathing,
Class-2 : River used for fisheries, irrigation, transportation and tourism,
Class-3 : River used for other purpose.
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Table .07

Power Demand Projection of Thang Long North Industrial Estate

Arca ¢ Unit Demand | Electric Demand Remarks
(ha) | (MWmha) | (MW)
[ Industrial Estate | |
1. Factory 196.96. 1030} 59.09 |Electronic &Electric
l ? Products,Mashinery,etc
2.Water supply plant i 1.80
3,.Sewerage treatment plant ] 0.90
4.Industrial estate center 1 0.20
5.Street lighting ; ! 0.05
Sub total ‘ k 62.04
3
il Cargo Distribution Center 50.00% 0.10 5.00
Il Other Facilities ' .
1. Residential house ; 5.00!2,000hos X2.5kW/ho
Grand total 72.04
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Table LO& Telephone Demand of Thang Long North Industrial Estate

Area Nos.of Demand Rate Demand Rate Required Required  Required
{ha)  Factory  (line/ha)* (line/fact) Demand ~ Demand Capacity
1) 2) 3 4) S)=1)X3) 6)=2)X4) Max(5),6))
T Indusirial Estate
1. Factory 196.96 109 4 3 788 321 788
2. Water supply plant 3
3.Sewerage treatment plant 3
4.Industrial estate center 5
$.Switching station 3
Sub-total 302
il Cargo Distribution center 50 1 50 50
Total - 852
=860
Il Other Facilities
1. Residential house’ S0 6000 0.75 4,500 4,500
(hos) (linc/ho} ’
Grand Total 5,360
*Unit Telephone Demand FPer Factory Area
50 ]
|
40— — .
/ :
/ :
/ i
7 H
/ !
/ i
o 0 ,/ 2 R - 74,
- !
2 g |
2 A ® 5
ko / i
a0 _“L,.f/,/iﬁ .9 =] - ,,
£
: A
10 —ﬁ‘ : - |
I &
® . . @Samples in China ]
oA x Asamples in Maluysia “
0 : j
0 5 ) 10 15

Faclory Arca (la)
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Table 1.09 Detailed Land Use Plan of Gia Lam Industrial Estate

_ Area (ha) (%)! Remarks
1 Industrial Estate - 442.0 100.0;
1 Factory Lot 301.7 68.3]
2 Road 52.3 11.8]
1)  Main road (32.5 m) 15.6 | L=4,800m
2)  Sub-main road (28 m) 30.8 i L=11,000m
3} Collector road (21 m) 5.9 . L=2,800m
3 Utility 33.5 7.6,
1) Water supply facility 4.0 1 _
2)  Sewage treatment plant-1 10.0 for industrial estate
3) - Eleciric facility 0.5 : Switchi'ng station
4) - Toxic waste stock yard 5.0 £ '
5)  Retention pond 14.0 '
4 Industrial Estate Center - |
5 Park 38.9 8.8
6 Others 15.6 3.5!
1)  Transmission line 5.6 b
2y  Canal 4.5
3)  Qil pipeline 5.5
T1 External Facility 239.0 |
1 Cargo Distribution Center 90.0 E .
2 Ring Road (32.5 m) 17.6 L=5400m
3 Interchange ' 938.8 S .
4 Regional Road 9.7 1.=2,980m, W=32.5m
5 Sewage Treatment Plant-2 20.0 _for Gia Lam community
6 Electric Substation 3.0 ;
IV Total ) 681.0 B
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Table .10 Detailed Land Use Alternative of Gia Lam Industrial Estate

(Second Plan)
‘Area (ha)i (%) Remarks
I Industrial Estate 438.0 100.0
1 Factory Lot 277.3 63.3
2 Road 52.3 11.91
1)  Matn road (32.5 my) 15.6 i L=4,800m
2)  Sub-mainroad (28 m) 30.8 1 L=11,000m
3) - Collector road (21 m) 5.9] { L=2,800m -
3 Utility 51.0 11.6;
1)  Water supply facility 4.0 .
2) - Sewage treatment plant-1 10.0 | for industrial cstate
1)  Electric facility 0.5 : Switching station
4y Toxic waste stock yard 5.0 ‘;
5) Retention pond 315
4 Industrial Estate Center - |
-5 Park 38.9: 8.9,
6 Others _ 18.5: 4.2
1)  Transmission line 5.6 i
2} Canal 74 i
3)  Oil pipeline 5:5 :
!
1T External Facility 239.0} -
1 Cargo Distribution Center 90.0 ;
2 Ring Road (32.5 m) 17.6 © L=5,400m
3 Interchange 08.8! | o
4 Regional Road 9.7 - L=2,980m, W=32.5m
5 Sewage Treatment Plant-2 20.0 | for Gia Lam community
6 Electric Substation 3.0 :
1
IV Total 6710




Table L.il Main SpeciﬁCations of Water Supply, Sewerage, and Drainage Facilities

(Gia Lam Industrial Estate)

Items

Deseription

Remarks

1. Watcr supply sysiem

demanded waler flow:

Supplicd water flow

Equipment and Materials:
Intake wells:
Conveyance pipes
Purification facilitics
Dislribution basin
Distribution pumps
Distribution pipes
Hydrant cquipment
Location of purilication facililies
Area For puritication facilitics

2, Sewerage system
Sewer [ow

Waler qualitics
Influcnt

Elflueni

Equipment and Materials:
Collection system

Sewer collection pipes

Waste water treaiment
lacilities

Trealed waste water discharge
point

Location of trcatment facilities
Area lor ticatment Sacilitics

3. Drainage facilitics
Service basin

Storm waler cotlection pipes
Retention ponds

Storm water discharge points’

42,000m3/damaxinum)

46,000m3/d(daily maxinum)
6,000m3/h¢hourly maximum)

80mbepth x (1343) wells

ductile cast iron pipes

acration + 2-step sand {iltralion
27,900m3 )
12.2m3/min x 90kw x {3+3) unils
ductile casl iron pipes
1.0m3/unit.min

plant site for Gia Lam urban arca outside IE

4.0ha
46.000m3/d(daily maximum)
6,000m3/h(hourly maximum)

BOD 200mg/l
88 200mg/l
BOD  40mg/l
$S  80mg/l

scparaléd collection by gravily and pump

RC pipes

oxidation dilch lypé + studge drying beds .

newly constructed canal -> Cau bay River

south cast cutside in IE

.| 10ha

1,200 ha
RC pipes and open canals
total 925,000m3(36.5ha x 2.5mD)

newly constructed canal -> Cau Bay River

1E 277ha x 150m3/had
cargo center 90ha x 5.0m3/ha.d
(excluding Taiwan EPZ)

leakage 10%
10hrs operation
fluctuation coeft. 1.3

drilled inside IE

service arca of 532 ha

infiitration 0%

from 1E & cargo center
(excluding Taiwan EPZ)
10hrs operation
{Tuctwation coelf, 1.3

service area of 532 ha
(IE 438ha
cargo center 90ha)
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Table .12 Main Specification of Sewerage

(Gia Lam community)

Items

Description

Remarks

L. Waicr supply system

2. Scwerage system
Sewer {low

Water qualitics
Influent

EffTugent

Equipment and Materials:
Colleciion system
Sewer collection pipes

Waste waler treatment
facilitics

Treated waste waler discharge

poiat

Lacation of treatment facilities

Asea for treatment Facilities

not studicd

in 2010 55,000m3/d(claily maximuam)
2.980m3/h{hourly maximum)

BOD 270mg/l
88 200mg/l
BOD  40mg/i
S8 80mg/1

separated collection with gravity and pump
RC pipes

oxidation dilch type + sludge drying
beds

Cau Bay River

casl side of Cau Bay River

20 ha

177.006¢ap x max.210Lfcap.d
fuctuation coelf. 1.3

service arca: about 2,500 ha
(exchiding IE and air port)

1-66




16T

Table 1.13 Power Demand Projection of Gia Lam Industrial Estate
Area Unit Demand Electric Demand Remarks
(ha) {(MWhha) (MW)
I Industrial Estate
" 1.Factory 301.70 0.40 120.68 Metal Products
' Machinery,Food
ete.
2. Water supply plant 2.40
3.Sewerage treatment plant 1.30
4 Street lighting 0.11
Sub tofal 12449
II Cargo Distribution Center 90.00 0.10 9.00
111 External Facility
1.Ngoc Thuy district 61.00 8.30jin 2010
{1)Factory 13.00 - 030 3.90).
(2)Residential house 19.00 2.00,800hos X 2.5kw/ho
{3)Business/Commercial zone 19.00 0.10 1.90
{4)YOthers 10.00 .50|(Road,Park,etc.)
2.Gia Lam district 188.00 23.30!in 2010
(Factory 21.00 0.30 6,30
{2)Residential house 71.00 13.50|5400hos X 2.5kw/ho
(3)Business/Commercial zone 25.00 0.10 250
(HOthers 65.00 1 .OOI(Road,Park,clc.)
3.Duc Giang district 300.00 40.80(in 2010
{(D)Factory 69.00 0.30 20.70
(2)Residential house 75.00 12.00{4800hos X 2.5kw/ho
(3)Business/Commercial zone 71.00 0.10 7.10
($)YOthers 85.00 1.00!(Road,Park,etc.)
4.Sai Dong 296.00 72.601in 2010
(DDaewoo LE. 80.00 40.00
(2)Factory . 51.00 0.30 15.30]
(3)Residential house 80.00 13.00(5200hos X 2.5kw/ho
(4)BusinessfCommercial zZ0ne 33.00 0.10 3.30
(5)Others 5200 © 1.00] (Road, Park etc.)
. 5.Taiwan LE. 63.00 0.40 2520
6.Sewerage treatinent plant 1.401i
Sub-total _ _171.60)
. CGrand total 305.09§




Table 1.14 Telephone Demand of Gia Lam Indusirial Estate

Area  Nos.of Demand Rate Demand Rate  Required Required  Required

(ha). Factory  (line/ha) (lineffact) Demand  Demand  Capacily

1) 2) 3. 4) 5)=1)X3) 6)=2)X4) Max (5)6))

1 Industrial Estate
1. Factory 301.7 106 3 1207 318 1207
2.Water supply plant 3
3.Sewerage treatment plant 3
4.Switching station 6
Sub-total 1219
Il Cargo Distribution center S0 90 90
Grand total 1309
=1310
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Table 1.15 Projects Requiring EIA Reports

D ... Regponsible authority i i
Project Ministry of Science, Technology Local Department/Service for Science,
and Environment Technology and Environment

Telecommunication unit

Freezing factory
Building material processing .

- Hotels and commerce centers

centrally-run radar station and

wave distribution station
farge and middle scale
large and middie scale
large and middle scale

Mine exploitation large and middle scale mines small scale
Drilling for investigation, oil all

exploitation, oil and gas pipeline

Chemical factory all

Steel and cast-iron factory all

Other metal factories all

Leather factory over 1,000 ton/year smaller
Textile factory over 30 million m/year smaller
Pesticide faclory all

Rubber and paint factory all

Plastic factory over 1,000 ton/yecar smaller
Projects which use radioactivity all

Airport : ' all

Export processing zone all _
Water reservoir, hydroelectric dam’, over 100 million m3 smaller
Irrigation system

Thermoelectric station over 30 MW smaller
Cemnent factory over 500,000 ton/ycar smaller
Pulp and paper mill over 40,000 ton/yeat smaller
Pharmaceutical factory centrally-run

Fertilizer factory over 100,000 ton/year smaller
Food processing faclory over 1,000 ton/year smaller
Sugar factory over 100,000 lon/year smaller
Hospital over 500 beds smaller
Railway and road levels 1, 2,3 over 50 kin smaller
Electrical transformer station over 110 kV smatler
Tourist and recreational area over 100 ha smaller
Petroleun store over 3,000 m3 smaller
‘Hazardous chemical store all :
Farm over 2,000 ha smaller
Forestation for wood exploitation over 3,000 ha smaller
Forestation for industrial growing gver 2,000 ha smaller
Sea product breeding area over 200 ha smaller
Port over 100,000 ton smaller
Artificial plywood factory over 300,000 m2/year smaljler
New housing areas over 500 households smaller
Use of alluvial ground over 500 ha smaller
Chemical factory - over 50,000 ton/yém smaller

sinall scale
small scale
small scale
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Table I.18 Water Quality Results from Thang Long North and Gia Lam in June 199!

Parameter Unit Tha&% .I;O."g Thé;% 'Iiong G;qaoljgm

I |pH 1.7 7.8 7.7

Conductivity (S/em 243 226 386
3 |Organic substance -
" 1(oss of weight) mg/l 62 56 79
4 |Turbidity FTU 90 160 95
5 |Total N mg/l 2.4 2.2 4.1
6 |Total P mgl | 029 | 026 0.37
7 |BOD3 mg/1 02 2.6 22 | 14.7
8§ |COD mg/l 02 16 13 47
9 JAmmonium {N-NH4)] mg/I N 0.14 . 0.17 0.85
10 |Nitrate (NO3) mg/l 1.9 2.1 2.3
{1 [Sulphate (S04) mg/l 13.8 14.2 32.6
12 |Phosphat (PO4) mg/l 059 | 057 0.72
13 |Total Hardness mg/l CaCO3 80 74 126
14 [Mineral Oils 1 mgl 2.93 1.91 722

N



Table 1,19 Sediment Quality Results from Thang Long North and Gia Lam in June 1995

Parameter Unit Thang Long{Thang Long Gia Lam

No. | No.2 No. 3
I [pH 7.9 7.8 7.8
2 {Total solids g/kg 759 649 488
3 |Volatile solids o/kg (of Total solids) | 131 382 49.0
4 |Moisture content % 22 34 S0
5 |Density kg/m’ 2165 1892 | 1752
6 |cop mg/kgO? 320 380 5992
-7 {Total N mg/kgN 156.0 187.2 3432
8 |Total P ‘mg/kgP 933 84.7 - 156.8
9 |Ammonium NH4 mg/kgN 4.6 54 18.5
10 [Arsenic (As) mg/kg (Dry-weight basis)] - 0.22 0.64 0.4
11 (Cadmium (Cd) mg/kg (Dry-weight basis) 1.1 2.3 2.5
12 |Chromium (Cr(vr y |mg/kg (Dry-weight basis) 7.0 141 - 10.2
13 {Total (Cr) | mg/kg (Dry-weight basis)]  21.2 23.9 18.3
14 |Cobalt (Co) mefkg (Dry-weight basis)| 5.3 7.6 2.5
iS5 {Copper (Cu) | | mg/kg (Dry-weight basis)| 7.6 23.7 18.5
16 |Lead (Pb) mg/kg (Dry-weight basis) 32.7 48.2 46.4
17 Mercu.ry (Hg) mglkg (Dl‘y-Weigilt basis))  0.04 0.04 0.0
18 INickel (N1) mg/kg (Dry-weight basis) 8.2 10.7 _10.2

19 ' |Zinc (Zn) mg/kg (Dry-weight basis)] 2276 | 2364 | 2227
20 [Cyanide Cn) " me/ke | o080 0.54 092
21 |Mineral Oils mg/kg 285 80 455
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Table .20

Preliminary Estimate of Construction Cost

{Unit: US$ 1,000)

Thang Long North IE Gia Lam IE Total
BfC LIC Twtal FIC L/C - Total F/C LiC Tatal

1 Construction Cost

1 Industrial Estate
1) Land Grading
2) Road
3) Water Supply
4} Sewerage
5} Drainage
6} Electric Facility
7} Telecommunicaiion
8) Other relevant facility /1
93 Sub total

2 Extesnad Facility
1} Cargo Distribution Center
. 2) Residential Arca )
1) Other External Infiastructare
5) Sub 1otal

38,665 45,188 83853 77757 86,639 164416 116422 131847 248269

2156 10,830 12986 2214 10798 13012 4370 20,628 25998
1284 7057  $341 2619 14091 16810 3903 21248 25151
2727 897 3624 5629  LISL 7,380 8356 2648 11,004
1309 412 1721 2132 582 2714 3441 994 4435
4215 2493 6708 - RTS1 6666 15417 12966 9459 22,125
700 78 77% 1362 15t 1513 2062 229 2290
0 0 0 0 00 0 0 0
510 2,579 3089 999 4608 5607 1,509 7,187 8,696
12,901 24346 37247 23706 38747 62453 136607 63093 99,700

1,562 4404 5966 2632 5987 . 8619 4,194 10391 14,585
9,135 6289 15424 0 0 0. 9135 6289 15424
15067 10,149 25216 51419 41925 93344 66486 52074 118,560
25764 20,842 46606 54051 47912 101963 79815 68,754 148,569

11 Engincering Service Cosl
1 Industrial Estate
2 Exicrnal Faci.!ity
1y Cargo Distribution Center
2) Residential Arca

3) Other External Infrastructure

5367 1342 6,708 10,523 2,631 13,153 15,889 . 3972 - 19,862
2,384 596 2980 3497 999 4996 6381 1,595  7.976
2,983 746 3728 6526 163t 8157 9508 2377 11886
382 95 477 552 138 690 933 233 . 1,167
987 247 1,234 0 ] 0 987 247 1,234
1.614 403 2017 - 5974 1,404 7468 7588 1897 9485

Y Trice Conlingcncy
1 TIndustrial Estate
2 External Facility
1) Cargo Dislribulion Center
2) Residential Area
3) Gther External Infrasticiure

4770 21351 26021 . 9008 14,326 43334 13778 55,677 69455
1274 8269 9543 2528 14129 16657 3,802 22398 26200

- 3496 13,082 16,578 6480 20,197 26,677 9976 33279 43255

593 6042 6735 383 2851 3234 976 8993 9969
1622 4086 5708 0 0 0 162 4086 5708
L281 - 2,854 4135 6097 17346 23443 7378 20200 27,578

V' Physical Contingeacy
b Industrial Estae )
2 Exlernal Facility _
1) Cargo Distribution Center
2) Residential Area
3) Other External Infrastracture

4880 6788 11668 9729 12362 22090 14600 19150 33759
1,656 - 3,320 4977 3023 5388 8411 4679 8700 13388
3224 3467 6691 6706 6974 13680 9930 10441 20371
254 1,064 13I8 357 898 1254 610 1962 2,572
LIT4 - 1,062 2237 0 0. 0 1174 1062 2237
1796 1341 3137 6349 6076 12425 8145 7417 15562

V1 Grand Total
1 Industrial Estate -
2 External Facility
1) Cargo Distribation Center
2) Residential Area
3) Other External Infrastiuclure

S3,682 74660 128350 107016 135,977 24299 160,698 210646 371344
18215 36,532 S4747 33254 59263 92517 51460 95795 147264
35467 3837 73604 73762 76,714 150477 109229 114,851 224,080
2791 11,706 14496 3923 9873 13797 6704 21,579 28,203
12919 11684 24603 . 0+ 0 0 12919 10684 24,603
19,758 © 14,747 . 34.505 69.839 66,841 136,680 89597 81588 171185

Remarks:

/1. Toxic wasle deposit. industrial estate center, patk arc inclusive.
12 See'Table 1.17 for the detailed cost of external facility
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Table .21  Detailed Construction Cost of External Facility

(Unit:USS 1,0

_._Thang Long North IE Gia Lam IE Total
F/IC L/IC Total FIC L/IC Total F/C L/C Total
I Cargo Distribution Center 1.562 4404 5066 2632 5987 8619 4194 10391 14,585
11 Residential Arca 9,135 6289 15424 0 0 0 9135 6289 15424
I Other Externat Infrastructure l
I Road and Drainage
1) Regionat road 676 3829 4,505 0987 3,643 4630 1,663 7472 9,135
2) Ring road 0 0 0 2268 12,852 15120 2,268 12,852 15,120
3) Interchange 0 0 0 2300 9800 12,300 2500 9800 12,300
4y Drainage (Main Channet) 0 0 S0 10339 . 4431 14770 10339 4431 14,770
5) Land grading 152 765 917 1,066 5,171 6,237 1,218 5,936 7,154
6} Subtotal 828 4594 5422 17,160 35897 53,057 17988 40,491 58479
2 Plant
1) Water Purification Plant 3,528 1,992 5520 4764 2,727 7491 8292 4719 13,011
2) Sewage Tratiment Plant 5918 3,033 8951 11,699 1,342 13,041 17,617 4375 21,992
3) Subtotal ' 9446 5025 14471 16463 4069 20,532 25909 9,094 35003
3 Electric and Telecommunication Facility
1} Eleclric Substation 3852 428 4280 16442  1R13 18255 20,294 2241 22,535
2y Telecommunicalion Facility 941 102 1,043 1,354 146 1,500 2,295 248 2,543
3) Subtotal 4,793 30 5,323 12,796 1959 19755 22,589 2489 25078
4 Tolal 15067 10049 25216 51419 41925 93,344 66486 52,074 18,500
IV Grand Total 25,764 20,842 46606 54051 47,912 101963 79815 6R.754 148,569
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Table 1.22 Methods for Determiniry Land Rentals

A B C D

Land Rental Basic rate as Coefficient Coefficient Coeffictent
US$/m¥/ )y = = | stipulated for each x of X of X of
( e type of city place Infrastructure branches and jobs

it which:
- The basic rate is the minimum rate in the frame of the rentals as stipulated for

cach type of city

- Coefficients shall be determined according to the standard stipulated in the -
frame of rentals from 1-to 2.

i | Thang Long North

: A B C D
Land rental = 0.375_ I.3 1.2 1.0
(US$/m?/year) '
= (0.585
2. Gia Lam
A B C D
Land rental = 0.375 1.3 1.2 1.0
(US$/m2/year) _
= 0.585

Source :  Regulations on the Rents of Land, Water and Sea Surfaces for the Forms of
Foreign Investment in Vietnam, Hanoi December 31, 1994,
(Promulgated in attachment with the Decmon No. 1417T C/T CDN dated
December 31, 1994 of the Ministry of Finance)
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