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6.3.2 Intake Site

There may exist three or four alternative sites for the Da River water intake. Their sites are i)
Bat Bat, ii) Da Chong, and iii) Ky Son or another place; all of them are located on the right bank
of the Da River and between Hoa Binh and Trung Ha.

Among them, the most appropriate site for the water intake site was decided to be Da Chong
site as a result of a comparative study. The Da Chong intake site plan presents most

cconomical costs for construction and operation than others.
6.3.3 Features of the Da River

(1)  The Red River System

The Da River is one of the tributaries of the Red River. The Red River is the biggest river
system in North Vietnam. The Red River consists of 3 big tnbutary rivers: namely, the
Thao River, the Da River and the Lo River. All these 3 big rivers originate in the high
mountainous regions of Van Nam province in China and flow into Vietnam territory
toward Viet Tri where they join together and create a big river named the Red River, which
flows to the sea via Ba Lat rivermouth.

(2) ~ The Da River

The Da River, originating at 2 high mountainous region near Nguy Son mountain chain, is
named Ba Bien, Ly Tien in China. The Da River flows parallel to the Thao River in the
North-West to South-East direction. From Hoa Birh town, the river changes its direction
towards the north and joins the Red River at Trung Ha. The Da River is 1,010 km long,

and the basin area is 52,900 km’; in Vietnam territory its length is 570 km and its
catchment area is 26,800 km?,

The Da River flows through a narrow valley between high mountams havmg many falls
and rapids. The slope of water surface is very big; the average slope of Ta Bu to Van Yen

reach is 0.65 m/km, Van Yen to Hoa Binh reach is 0.25 m/km, and Hoa Binh to Trung Ha
reach is 0.1 m/km. '

Big tributaries, such as Nam Na, Nam Po on the right riverbank, are located at the upstréam
of the Da River. The density of the Da River network in Vietnam territory is 0.17 km/km?,
- Only from Hoa Binh town downward the Da Rlvcr has large overbank flow fields, The

people have built dykes to protect the flelds along the river from Hoa Binh downwards
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At Hoa Binh town, on the Da River, the Hoa Binh Reservoir was built for water supply,
flood control and power generation. At the end of 1986, the river was blocked for the
second stage of construction. Since 1991 the reservoir has started operations for flood

control, flow regulation and power generation.
(3) Flow Discharge of the River

The annual run-off varies very little, - Water volume in wet years is only two or three
times larger than in dry years., Wet years and dry years occur alternately and two to three
‘consecutive dry years are very seldom. The Red River and its tributaries have similar
monthly flow pattern. All the rivers have the highest flow in August and the lowest in
March (See Table 6.3.1 and Table 6.3.2).

Table 6.3.1  Flow Volume (1902 - 1989)

River Catchment | Water Discharge (m?®

Station Area (km%) | Volume (k) Mean Maximum (Yeat) ? Minimum (Year)
Roapim | 5100 54| 1760 N
Yeuma | 48000 i I - om) (o8
e 26 |10 | o 977
o ,Ir{;‘;e' 143,600 180 | 3,740 (féggg | (35%;(;

Source: NCST

Table 6.3.2 Monthly Flow Distribution (%)

Month

Station Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
Da River 271 19| 17| 18] 36| 109]| 204]| 232 145{ 90| 58| 38
Hoa Binh
Thao River 361 28| 28| 29| 45| 96 145| 303| 157 11.5] 74| 48
Yen Bai _ _ S
Lo River 27| 26| 26| 31| 60| 119 178] 196| 140| 89| 61| 39
Phu Ninh . )
Red River 30| 23] 21| 24| 45| 106] 182] 21.5] 156] 100] 63| 39
Son Tay

Source; NCST
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6.3.4 Capacity

A capacity of the water supply facilitics will be, at the first stage, some 200,000 m*/d or the like
which can supply to a new town having population of 500,000. The timing of requiring the
amount is estimated as the year 2020 in the Hoa Lac and Xuan Mai Urban Area, Therefore,
comparative studies will be made in the M/P to determine the scale of the first phase
devélopment, taking into consideration the possibility of supplying the 'su'rplus waler to the
HMA.

6.3.5  Water Treatment and Ti-ansmission

Raw water taken from the Da River will be lifted by intake pumps to a treatment plant. The
river water shall be treated for drinking purpose. The treatment plant will be located adjacent
to the intake site. The treatment process will follow a conventional method for surface water
‘treatment of rapid sand filtration, It will consist of coagulation, sedimentation, filtratjon and
chlorination, |

The treated water will be transmitted towards the Hoa Lac Urban Area through a pré_s_surize'd
transmission pipeline with sufficient energy given by transmission pumps to be installed in the
treatment plant. The transmission pipeline (total distance: 30 to 35 km) will be constructed
under the existing major public roads (earth covering depth of the pipe = 1.2 m on avcrage)
linking the intake site and the Study Area,

6.3.6 Comparative Study on the Da River Intake Site

(1) Alternative Intake Sites

For decision of the intake site of the Da River, which is 2 possible water source for the Hoa
Lac project area, several alternative sites were proposed. They were selected with

consideration of the following conditions.
1 The site shall be located betvu"een Trung Ha and Hoa Binh

Trung Ha is the most northern point, before the Da River joins with another river of Thao -
River. Hoa Binh is the most southern point, after the water used for hydropower
generation in Hoa Binh Power Plant is released into the Da River. In places between

Trung Ha and Hoa Binh, wa.ter quality of the Da River shows no significant difference.
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2}  The site shall be accessible by vehicles by way of a major public road

In the vicinity of the intake site, a water treatment plant is to be constructed. There, about
30 to 50 operators/staff will be engaged in the plant operation including intake/transmission
pumps operation. Further, the treated water is to be transmitted to the Hoa Lac Urban
Area. The transmission pipeline will be constructed on the public road, which is able to
accommodate the pipeline with a diameter of 1,500 mm or so. Therefore, the site is
required to be easily accessible by construction vehicles and to be adjacent to a major
public road. The possible public roads approaching to the Da River are i) Road No. 423,
ii) Road No.422 and jii) NR6.

3)  Suitabie lan_d shall be available

For construction of a new treatment plant, some land with an area of 7 to 10 ha will be
required. The plant is to be located inside the dyke of the Da River bank, being adjacent
to the intake site. Preserit status of land use along the Da River is mainly paddy fields;
therefore, land acquisition of the existing paddy fields will be needed for the new treatment
plant construction. Considering the above conditions, the following three alternative

intake sites were selected for comparison.
Alternative-A : Bat Bat (Access road: Road No. 423)
Alternative-B : Da Chong  (Access road: Road No. 422)

Alternative-C : Ky Son {Access road: NR6)

There lie- mountains between the Da River and Hoa Lac, the Study Area (Figures 6.3.1 and
6.3.2). The elevation of the mountains ranges several hundred meters above MSL (mean
sea water leve}); The route of the transmission pipeline shall avoid passing high mountain
areas as this would require huge amounts of construction cost and operation cost. I the
pipeline would pass over such high mountains, it would result in waste of high electric
power cost for operation of transmission pumps. Fortunately, the existing major public
roads pass topographically-lower-elevation places in the territory. The above alternative
sites were selected in order that the transmission pipelines be able to take routes of the

existing major roads.
2y Transmission Pipelines

Routes of the treated-water fransmission pipeiines from the treatment plant toward the Hoa
Lac Study Area are given in the drawing of Figure 6.3.3 together with locations of the three

alternative intake sites.

Final Repoxt ~ Concept Plan (6 - 31)



The Corridor 21 Development

The distance of the each pipeline is;
Alternative-A : 47,060 meters,
Alternative-B : 36,280 meters, and

Alternative-C : 48,020 meters,

The terminal of the pipelines is set at a supply reservoir from which water can be
distributed to consumers by gravity force, without help of additional energy, such as
booster pumps; and without construction of particular facilities, such as elevated-tower
tanks. 'The reservoir will be constructed on a hill or a low mountain having an elevation
of +80 meters to +100 meters above Mean Sea Water Level (MSL). The high water level
(HWL) of the reservoir is tentatively set at +85.00 meters above MSL. Since the
treatment plant will be located at the lower land, nearby Da River, elevation of which will
be about +20 meters above MSL, installation of transmission pumps shall be required to

allow the treated water from the treatment plant to flow to the supply reservoir in Hoa Lac,
The electric power required is tentatively estimated as follows:
Alternative-A : 4,370 kW,

Alternative-B : 3,920 kW, and

Alternative-C : 5,100 kW.
(3) Comparison

For the purpose of compaﬁson of these three alternatives, a comparison table was prepared
in Table 6.3.3). In this case, the deciding factor for the recommendable alternative plan is
the cost of construction and operation, as far as the other conditions have no remarkable
differences. According to the preliminary cost estimate, the Alternative-B (Da Chong
' intake) shows comparatively-lower costs than others, because of a shorter distance of the

transmission pipeline and tower electric power of the transmission pumps. The costs will
be: ' o

Construction Cost: Alternative-B=100 %, -A=125%and  -C=130%, and

Operation Cost: Alternative-B=100 %, -A=110%and  -C=125 %.
(4) Conclusion

It is proposed that the Alternative-B (Da Chong intake) be implemented for the Da River
water use for the Hoa Lac Urban Area,
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(5) Recommendation

As for public water supply in Hanoi City, locaily-available groundwater has been currently
used as water source. In the future, however, perhaps the year 2010, Hanoi City could
take the Da River water as additional water source. [is capacity will be in a range of
100,000 to 400,000 m%d, which will be almost the same quantity as that of this
development. Accordingly; it is recommended that water intake, treatment and
transmission for this development be integrated or combined with the scheme of Hanoi
City watcrworks, to save on costs and personnel required. For example, 200,000 m*d
capacity for this deveiopment and another 200,000 m*/d for Hanoi City waterworks makes
400,000 m*d in total (See Figure 6.3.4). .

Construction of one system with 400,000 m*/d will be more economical than construction
of the two separate systems with 200,600 m?*/d each. In that case, a tentative cost estimate

reveals about 25 % cost-saving on transmission pipeline construction.

Integration with Hanoi City waterworks on the Da River intake plan is therefore strongly

recommended,
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Table 6.3.3 Comparison of the Alternative Plan

Alternativel

Item

Alternative A

Alternative B

Alternative C

Bat Bat Intake

Da Chong Intake

Ky Son Infake

Water Source

Surface water of Da River

Water Flow

Abundant cnougﬁ more than 1,260 m’/sec

Water Quality .

Good for water source

Treatment Mt_tthod

Rapid sand filtration system

Site for Intake ar_ld .

Pipetine Route

to 15 m)

construction of a
surge tank

Treatment Plant Bat Bat Da Chong Ky Son
JProposed Route of Road No. 423 and National Road 6

Transmission of National Road 21 Road No. 422 and national Road

Distance of L=47,060 m (139 { L=36,280 m (100| L=48,020 m (132

Transmission Pipeline %) : %) %)

: Must pass a crest Must pass high
Topographical e point of +80 m, | elevation lace of +
Particulars on the Almost flat (+30 m which requires 140 m, which

requires excess
power energy

Power Required for

Water Transmission to

4370kW (111%)

3,920 kW (100 %)

5,100 kW (130 %)

Construction Cost 125 (%) 100 (%) - 130 (%)

Operation Power Cost 110.(%) 100 (%) 125 (%)

Recommendation Second (No2) | . FmstNo-l) | i o 3)
. _ Recommendation

Source: JICA Study Team
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6.3.7 Supply Reservoir

The treated water transmitted from the {reatment plant through the transmission pipeline (o the
Study Area will be once stored in a supply reservoir for storage purpose. The reservoir will be
constructed on a hill site located around or nearby the center of the Study Arca. Tt will be
planned that water be supplied to consumers from the reservoir by gravity flow. For this
purpose, water level of the reservoir is to be about 50 to 60 meters higher than service arcas.
As the Study Area ranges ground elevation about +15 to +20 meters above the MSL, required
water level of the reservoir will be +80 to +85 meters. By keeping the above water fevel of the
reservoir, water will be able to be supplied by gravity force to about 10 to 15 km away, covering
areas from northern end of the HHTP Area to southern end of the Phu Cat Area.

6.3.8 Distribution Pipelines

Water stored in the distribution reservoir will be supplied to consumers by way of distribution
pipelines consisting of distribution mains, secondary mains and tertiary pipes, and finally
through service pipes. All of consumers will have individual service connections equipped
with water-meters for the billing purpose, and public standpipes without water-meters will not
be installed. '

All pipelines, excepting house connections, will be constructed under public roads with average

earth covering depth of 1.2 meters.
6.3.9  Planning Criteria

For planning the water supply system for the new town, the following criteria will be employed.
The criteria will mainly follow the design criteria for the Hanoi City waterworks, since the Hoa

Lac new town is considered a satellite town of Hanoi City, having large population.
(1) Raw Water Intake Capacity

Taking consideration of loss in the course of treatment, i.c. filter back-wash water, drain
from sedimentation tanks and other miscellaneous use in the treatment plant, raw water

~ intake capacily is set to be 10 % of the production.
(2) Volume of Supply Reservoir

'V_olu_ine of supply reservoir is to be 20 % of the dail'y maximum capacity (4.8 hours
equivalent).
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(3) Peak Day Factor

The peak day factor, which will be applied to size dimensions of facilitics of a treatment

plant and raw water intake, is to be 1.35/times or 135%.,
(4) Peak Hour Factor

The peak hour factor, which will be applied to determine diameters of distribution pipelines,
is to be 1.40 times or 140 % of the peak day demand.

Note-1; Suppiy to industrial zone is to be planned on the 24 hours constant supply basis,
and peak factors are;

*  Pcak day factor = 1.10 (110 %)

*  Peak hour factor = 1.00 (100 %)

Note-2: In the case that factories located in the industrial zone need storage facilities, the
' storage reservoirs shall be constructed by each factory in the factory yard and by
the expense of the factory in order to receive public water for 24 hours a day at a

cor}stam rate,
(5) Water Pressure
The supply pressure in distribﬁtion pipelines i§ to.be 15 meters (1.5 kg/cm2)..
(6) Unaccounted-for Water

Unaccounted-for water, which includes physicél leakage loss, administration loss and so on

3

is tentatively set at 15 % of daily distribution capacity.
(7)  Service Area

Service area to be covered by this water supply system is to be Hoa Lac, Xuan Mai, Mieu
Mon, and it excludes Son Tay town, since the town has its own existing pﬂblic water

supply system and its own future extension program taking groundwater which is locally
available. ' '

6.3.10 Water Supply System

The conceptual plan of the public water supply system for the Hoa Lac Urban Area can be
formulated as given below and illustrated in Figures 6.3.5,
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with water-meters
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Source: JICA Study Team

Figure 6.3.5

6.4 Concept Plan of Sewerage System

The sewerage system for waste-water and the drainage system for rain-water will be constructed

separately from each other in the Study Area.

Conceptual Plan of Water Supply System
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6.4.1 General Conditions

All of domestic waste-water shall be treated in the sewerage treatment plant.  Firstly the waste-
water will be discharged from houscholds to sewerage collection pipes to be constructed under
public roads. Then the waste-water will collectively flow by gravity force into the sewerage

treatment plant to be placed on a lower-ground-elevation site.

As for industrial waste-water and the like containing hazardous or toxic substances, the factorics
or the enterprises shall have their own facilities for treatment or pre-treatment basicaily, prior to
discharge of the waste-water into public waterways. Direct waste-water discharge from

factories without treatment will not be allowed.
6.4.2 Sewerage Treatment Plant

The location of the sewerage treatment plant will be decided taking the following into
consideration: '

(a) To be near the development area,
(b) To be near the river to which the treated water is to be dispdsed,
(c) Tobe éasy for land acquisitidn, and

(d) To be hardly flooded.

As for the size of the plant, a big-scaled plant will have more advantages than the small-scaled
one, in viewpoints of economy (both construction cost and maintenance cost per unit (m’/day)
are cheaper in the case of the big-scaled plant) and operation and maintenance (variélion and
fluctvation on water quality and flow volume is little in the case of the big—séaled plant, which
will lead to easy operation). However, the big-scaled one will give such issues as developmeﬁt

period of the new town, aerial odor of the developmeﬁt, landfill-development planning criteria,
and so on. |

The treatment method will be i) oxidation ditch process, or i) long-term acration process, or iii)

activated sludge method, which will meet the specified standard of waste-water disposal (See .
Table 6.4.1). Location and number of the sewerage plant will be studied and decided in the
Master Plan study, as well as the treatment method. ' |

Finally the treated waste-water will be discharged into the Tich River which runs east of the
Study Area, in north-toward-south direction. The Tich River is a sole river in/around in the
Study Area flowing into the sea,
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6.43 Pumping Station

In the case that waste-water pipelines would be forced to be constructed so deeply as 10 meters

underground or more, construction of a pumping stations will be proposed, considering

construction cost and convenience of maintenance.

The flow process of the pumping station is showing the Figure 6.4.1.

Intake Grit Suction
Pipeline -—) -? Screen ..-) -} Pumps Pipeline
P ) Gate Chamber Well P P

Pumping Station

Source: JICA Study Team

Source: JICA Study Team

Figure 6.4.1 - The Process of Pumping Station

6.4.4 Planning Criteria

For planning the sewerage facilities for the new town, the following criteria will be adapted.

(a) Peak Day Factor

The peak' day factor, which will be applied to size a sewerage treatment plant, is to be
1.35 times (135 %).

(b)' Peak Hour TFactor

Thé peak hour factof, which will be applied to determine diameters of pipelines and to
size a pu'n'}ping station, is to be 1.40 times (140 %).

(¢) Pipeline Capacity
It will have 100 % allowance of peak hour flow.

(d) Hydraulic Calculation
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The hydraulic calculation on pipelines will follow the Manning’s formula,

Coefficient of roughness is set at n=0.013 for reinforced concrete pipes and n=0.010

for vinyl pipes.
(e} Depth of Pipes
Minimum earth covering depth of pipes will Ee 1.2 meters from road’s surface.
(f) Size of Pipes
Minimum diameter of pipes will be 200 mm, considering mainten#nce.
(g) Velocity in Pipes
| Velocity in pipes will be 0.6 m/sec at the minimum and 3.0 m/sec at the maximum.
(h) Maﬁholes

Manholes for maintenance will be constructed at places of starting points, variation
points of gradient, variation points of diameters, junction points of several pipelines,
and so on Even on direct-straight line, the manholes will be located at 100 meters

interval at the maximum distance.

Table 6.4.1 Comparison of Sewerage Treatment Methods

Activated Sludge Method - Long-Term Aeration Process Oxidation Ditch Process
g : i
3 -

s 0 R e Fiead a [ Fiod oo Clivrimio) O
5 H S rtwbio

2 e Tk Tk m i LT e Chaber *
S R S ot R eon — o

Shudge Retum & Exserive Shdpe Exzessive Shpe

Shudge Trewroent Sudgr Trvament
- Smaller land area than other methods = Operative for flochuation of load - - Operwtive for fluctuation of load .
= - Better efficiency of shudge sedimentation - Smaller volume of sludge generated ~ Smaller volune of shidge generated
= - Manifold aperation -No ity af primary sedimentati <Na ity of primary sedi ion tanks
~ Easy operation - .

5 + Requiring skillful gnd complicated operation - Requiring biggsr power consumiption - Requiring large land area " i
H ~ Difficult operation for Ructuation of foad « Largeland area - Lower efficiency of sludge sedimentation
& - Large volume of gludge gencrated - Lower efBcivncy of rladge sedimentation .

Source:  JICA Study Team
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6.5 Concept Plan of Eiectricity System

6.5.1 Electric Power Demand Forecast

The total maximum power demand for the development of the urban series Xuan Mai and Hoa

Lac was estimated as summarized below.

Electric maximum power demand forecast in 2005, 2010 and 2020 is estimated by the relations
between per capita power consumption and annual growth rate of populations, and between

industrial zone and power demand (See Table 6.5.1).

Table 6.5.1  Electric Maximum Power De.mand Forecast

Population (1,000) Max. Power Demand (MW)
. 2005 2010 2020 2005 2010 2020
Son Tay 50 60 90 11.3 17 34
Hoa Lac 40 145 400 31 168 290
Xuan Mai 45 | 55 100 36 44 72
Mieu Mon 1.5 2 4 1 1.5 3
Total 16.5 262 594 79.3 . 230.5 399

Source: JICA Study Team

Figure 6.5.1 shows a planned route map of 220 kV transmission lines including location of 220
kV Xuan Mai and Hoa Lac Substations.

6.52 Capacity of Substation

(1} Son Tay Substation

At present, the cépacity of the existing 110 kV Son Tay substation is 32 MVA (16
MVAA-~2 units). ~ There is a plan by MOC to increase the capacity to 80 MVA (40
MVAA-~2 units) by the‘y_ear 2000; the work has been underway as programmed. If the
work proceed with the schedule, the capacity of the station will meet the power dem.and of
the Son Tay Urban Area up to 2020. | |

(2) Xuan Mai and Hoa Lac substations

- MOC has designed and propoéed to construct two 220/110 kV substations of the Xuan Mai
(125 MVAA~2 units) and Hoa Lac (250 MVAA~2 units). The planned 220/110 kV Xuan

Mazi substation will have an enough capacity to meet the power demand for the Hoa Lac,
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Xuan Mai and Mieu Mon Urban Arcas up to 2010,  If the whole development plan of the
Xuan Mai and Hoa Lac Urban Areas is implemented as programmed, another new
substation (220/110 kV Hoa Lac substation) will be required to be constructed in the Hoa
Lac Urban Area by the year 2010.

Therefore, the capacity of Xuan Mai and Hoa Lac new substations will be enough for

power supply to the three areas in 2020.
6.5.3 Capacity for 110 kV and 220 kV Transmission Lines

The route map of 220 kV and 110 kV transmission lines are showing the Figure 6.5.1.
(1) - 110 kV Transmission Line

The capacity of the I_existing 110KV transmission line between Son Tay and Ha Dong
substations is obtained about 40 MW based on the existing ACSR 120 mm® conductor.
Then the line is possible s'up'ply the power for the power demand (34 MW) up to 2020.

(2) Two-circuit of 220 kV Transmission Lines
MOC has also proposed to construct two 220 kV transmission lines as follows:

First line:  Hoa- Binh - Xuvan Mai - Ha Dong line (mngle-cucmt conductor of ACSR
500 mm?)

Second line: Hoa Binh - Hoa Lac - Soc Son line (single-circuit, conductor o ACSR
500 mm?)

The above transmlssmn capac1ty of the each line is calculailed about 300 MW respectively

(150 MW from the Hoa Binh Hydropower Plant and also 150 MW from the substation of

Ha Dong or Soc Son). Therefore, the capacnty of the two 220 kV transmlssmn_lmes has

totaled to 600 MW and is enough for power supply to the maxi_rlnum.power demand (365
| MW) of Xuan Mai, Hoa Lac and Mieu Mon Urban Areas up to 2020, .

Final Report - Concept Plan (6 - 46)



The Corvidor 21 Development

110 kV Son Tay |

220 kV Hoa Lac K
Sub-Station

R

{Hoa Binh
ydropower Plant S

A N
4 Xuan Mai |
T

s

1220 kV Xuan Mai
Sub-Station

IZI Sub-Station

Manamy 320 kY New Transmission Line

== == 110 XV Existing Transmission Line

ol T

T =

Figure 6.5.1 Route Map of 220kV/110kV Transmission Lines
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6.6  Concept Plan of Telecommunication System

6.6.] Demand Forecast

Telephone demand forecast for four Urban Areas of Son Tay, Hoa Lac, Xuan Mai and Mieu
Mon have been made by the M/P and the F/S for HHTP in 1998. = According to the Report, the
telephone demand is estimated in Table 6.6.1.

Table 6.6.1 Telephone Demand Forecast

: : - Unit: lines
: Telephone Demand (lines
. Short term 2005 Medium term 2010 Long term 2020
-Son Tay : ol 12,000 20,000 _ 40,000
Hoa Lac : 31,900 "132,000 254,400
Xuan Mai o 12,000 o 25,000 - 68,000
Mieu Mon : 3,000 7,500 24,000

_ Total - . - 58,800 184,500 - 386,400
Source: HHTP JICA Study Report : '

This numerical value of demand forecast is indicated as the reference, then it is necessary to
. calculate demand for the line in the future study according to the forecast of demand for

population and number of houses on this plan.

In the Study Area, the telecommunication facility shall surely i_:ater for the demand, and shall
provide users with integrated services. ~This leads the following C/P.

6.62 Concept Plan

()  Basic Concept

Hanoi City and Study Area may be in_some'contraét of the telecommunications,  Wire- _
line 'technologies just ext'end t_hc' industria_l-agé paradigm in which the economics of
infrastructure drives people into overcrowded, overburdened urban congregations', in which_
the today’s situation in Hanoi City. The telecommunications system in Son Tay, Hoa Lac,
Xuan Mai, and Mieu Mon shouid.help people choose where they live and work bésad_.on
such considerations as family, community énd quality of life i‘_ather than access to

infrastructure.
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(2}  Network Plan

Figure 6.6.1 shows a coﬁcep!ual telecommunications plan, that four areas shall be
organically connected by fiber optic cable involving Hanoi City. This so called “Hoa Lac
Xuan Mai Fiber Ring” can be contributed to value added communications represented by
integrated services digital network (ISDN).  This features a high-speed data
communication and large capacity transmission, which enable to provide a better working

and living environment for the people staying in the area.
1) For business

It can have an access to the world business base by voice, pictures, and data through the

networks. This will help the commercial and industrial activities in the area to be vivid.
2) For life

There can be two-way communications, which means people can transmit some

information to the world as well as receiving the information.

In addition to the fiber optic networks, wireless local loop is essential. It can deliver
telecommunications to the people on the go, and it can be uvsed as fixed telephone, too.
There are two advaniéges in wireless local loop system. The first is cost. Many of the
facilities necessary for a conventional wire-line access network are typiéally engineered for
20 to 30 years of service expansion.' As a result, the cost of building such a network

where no infrastructure exists may be high.

With a "fixed wireless” network geared for access rather than mobility, a service provider
can cover a large region with base stations and a single unit for switching and control - a
smaller investment. Subscribers can then connect to the global network using portable
" telephones, wireless public telephones, or terminals mounted on buildings and wired to
conventional telephones. As the number of subscribers grows, the service provider can
easily add more base stations to split the area covered by the network into smaller

segments.

The second benefit is time, Wireless networks can be installed in months rather than the

. years required to install copper wires.
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(3)  Evaluation of telecommunications networks
1) Econonty

Wirelesé networks can be less cost for installation.
2)  Reliability

Digital netivork can secure i;igher reliability.

3} Serviceability

This system can provide users with some value added services applying such cases to

computer’s communication, distance education, and remote medical care.
4) - Expandability

The network can be easily expandable according to an increase to the population and the
demand. '

5)  Environmental Aspects

The effect to the human body by electro-magnetic field caused by wireless
telecommunications equipment has not always been clear yet. There may be some
unknown risks to the health, '
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Figure 6..6.1 Cohceptual ‘Telecommunication Plan
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6,7  Concept Plan of Drainage and Waste Disposal System

The sewerage system for waste-water and the drainage system for rain-water will be constructed
separately form each other in the Study Area. A sanitary land fill site will be selected outside

the Study Area to dispose solid waste generated by the urban development.

6.7.1 Drainage System

The rain-water will be collected by drainage pipeline networks to be formulated and constructed

under public roads separately from the waste-water pipeline networks in the whole Study Area,

The collected rain-water will be led by drainage pipelines to drainage pumping stations to be
constructed in the place nearby the river. Pumps will be operated when water level of the river -
is higher than that of the pumping stations. '

On the other hand, retention ponds keeping sufficient storage volume will be constructed in
order not to cause the increase of peak flow aleng the downstream of discharge waterways at
the same time of heavy rain. The retention ponds will work to mitigate occasmnal heavy ioads

given to drainage plpehnes and pumping stations durmg the heavy rain time.

The retention ponds will be prov:ded on the ex:stmg surface water bodies such as small lakes,
ponds and the like by construction of new dykes with 1 or 2 meters helght on such existing
water bodies. Those surface green network as an environmental friendly c1ty. Locations and

number of the drainage pumping stations and the retention ponds will be dealt with in the M/P
study.

6.7.2  Solid Waste Disposal

Generally, solid wastes are classified into two categories: i.e. i) municipal solid waste generated

as a result of human-daily-life activities, and ii) industrial solid waste generated form industrial

activities.

As for the municipal wastes, they will be planned to be collected, transported and disposed by
the cemr'al_/loca.l agencies or the public corporation/venture companies entfustcd by the agencies.
The dispdsal method of - the municipal waste will be sanitary land filling and some hazardous
waste such as hospital wastes will be treated by incineration. The disposal site will be selected
by the government or local governmeni conéidering the access to the landfill site and the

surrounding environmental conditions outside of the Study Area.
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As for the industrial wastes, administrative entity or the company entrusted by the entity will be
responsible for all waste collection, transportation and disposal activities. Treatment and
disposal of wastes, after they are sorted by factories will be entrusted to the entity/company will
charge fees to the waste generators. The treatment facilities will be constructed by the

entity/company.
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