18.2 Road
182.1 General

The Preliminary design of the road network in the New CBD should be based on the
geametric design standards of highways in the Vietnam prepared by the Ministry of
Construction. There are the Vietnam Technical Desigh Specification for Urban strect
and Open Square Road for the Urban Roads (cord: ZOTCN - 104 - 83) and Highway
Design Standards (TCVN 4053 - 85) for the rural roads.

Victnamese specification were carefully studied and compared with "A Policy on
Design and Streets "1994, American Association of State Highway and Transportation
Officials (AASHTO) and the road Standard Ordinance of Japan. As a result of
comparing the three design standards and guidelines, the adopted references for this
stludy ar¢ the guideline of AASHTO, and the Vietnamese Technical Design
Specification. Likewise, Japanese standards were also adopted as a secondary refercnce.

-The basic design criteria for road design are based on the projected traflic volume on the

network to determine the number of traffic lanes, roadway and intersection geomelric
‘characteristics, roadway struciural design and horizontal and verlical alignment.
Assignment results for present and fture traflic volumes are shown in Fig. 18-2-1, The
applied design criteria for this study are only the basic items so that more detail items
need to be examined for each individual.

1822 Road Classification

" 4 classes of roads are considered in which specific standards are estabhshed to spea['y
cach of various elements, There are as follows:

(1) Usban Arterial Road

Urban Arterial Road are planned as two types of road which ;ar'c the main road of the -
New CBD connecting to Buoi and Thon Dong and the extension of Ring Road No.2.-
- These roads will be designéd as six-lanc motorized two-lane’ non-motorized
carriageways divided by a center median and separate edge strip and side walk.

The width of sidewalk with planning area witl be 7m and a separate strip between
motorized lane and non-motorized lane will be désigned as mount-up type and have a
3.0m width. This can be used as a bus stop lane to cut off the: separate strip. The

“necessary road right of way width to accommodate the proposed design would be 66.5m
for the Urban Arterial Road No.1 and 57.5m for Urban Road No.2, as shown in Fig. 18-
2-2.

{2) Urban Collector Roads
The Urban Collector Roads are planned with three road widths different for access

service and {raffic circulation within residential neighborhoods and the commercial are,
They differ from the arterial system in that facilities on the collector system may
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penetrate the arca of ultimate teaffic destinations.
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Type one {C) and type two () roads would form the main street inside the New CBD
and type three roads (E) would form the boundary of the new CBD ad existing housing
area and divided the residential blocks. Type one and two reads would have a center
median, but type three roads would not have a center median. The sidewalk width for
these roads would be 6.0 - 5.0m and the parking lane width would be 2.5m. The
neeessary road right of way width to accommodate the proposed design would be 44.0m
to 31.0m.

(3) Promenade

A promenade is ptanned for the access road to the New CBD central railway station.
This would be either 30m-60m wide pedestrian road or the urban collector road type
with a catriageway width of 29m and two walkways 15.5m wide.

(4) Fecder Road

Feeder rmds are required to provide viability and semceablhty for the New CBD
commercial center and residential area. The urban local road system serves the functions
which are not carried out by the higher systems.

18.2.3 * Cross Section and Geometric Design Standard

Typical cross section of the cach roads are shown in'Appendix 19A. The widih of lane,
median and bicycle lane are as specified on the Vietnam standard. To determine the
appropriate geometric designs standard the Vietnamese, AASHTO and Japanese
standards were composed. From this comparison a suilable set of geéomelric design
- standards were developed. These are shown in Appendix 18A on comparison with the
three s!andards mentioned above.

o '}32 4 Crossmg Criteria

'Thc plannmg of gradc scparatcd mtcrehanges should be kept wnthm the dnctatcd by the
construction limits for cach crossing facility. The construcuon limits for each facility are
as follows:

1} Road: Vertical clearance of roads should be more then 4.80m with 1Ilowa|1ce for
two of overlay for future maintenance.

2) Railway: Vertical clearance of railway should be more than 6.0m.

3) River/Creek: The rivers in the new CBD area are not used for navigation because
they are primarily  for irrigation and drainage. Therefore, clearance between high
water level and the bear softit should be at least 1.50m.

18.2.5  Structure Design Criteria
1} FEarth WQrk/Grédicm of Slope

The topographic features of the New CBD are generally flat and the rise and fall of the .
land is only 1.0m - 2.0m. According to the construction plan, it is n¢cessary to raise the
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development arca by morg than 1.0m for drainage discharge and as a countermeasure
for flooding. Therefore, embankment stopes will occur at the boundary of th¢ New CBD
and the existing residential arca. The construction of New CBD will start with the
access roads. The embankment slopes of those roads and the boundary have to be
protected.

Embankment materials are planned to be dredged sandy soil from the Red River. The
filling height of New CBD will be a maximum of 1.0m - 2.0m. Therefore, the study
applied the cmbankment gradient 1:'1.5 based on the V ictnamese standard.

'2) Slope Protection

Slope protection will prisicipally be by planting. Retaining walls will be used only in the
case where necessary, due to difficulty of land acquisition or unstable soil conditions.

18.2.6 Road Alignment
1) Basic Concept

‘Road horizontal and vertical aligament was designed using 1:2,500 scale topographic
maps based on the land use plan in New CBD. '

Road alignments design should be considered to harmonize with the New CBD area and
match adjacent agricultural and residential areas. It should also provide for the safe
traffic flow and pleasant drive. The road alignments in the New CBD were designed
using established design criteria for the road characteristics. The following items were
considered on road alignment design: '

e - Combination of alignment and continuation o ‘ : SRt
Arlerial road (type A and B) and collector road No.1 (type C) were designed to be” -
composed of straight lincs, curves and transition curves. - S

o Collector roads No.2 and No.3 (iype D and E) and feeder roads designed. to be

- composed of straight lines, curves and intersection wilh feeder roads. :

‘o Traffic safety design for non-motorized fraflic should be undertaken around
intersection areas.

e Vertical alignment design is subject to the filling plan, land condition of outer New
CBD area and drainage discharge plan. Maximum vertical gradient for flyover
sections were less than 5% on consideration with the motorcycle performance. '

¢ Alignment of feeder road is designed to consider the following aspects: :

*  Straight line length applied should not exceed 20 to 30 times of road width.

+  Design of feeder road considers not only the traffic: function of car bul also
pedestrians safety, :

+  Alignment of roads is arranged to avoid direct connections with main streets.

+ Intervals of feeder roads are planncd to be at least 500m apart, and to avoid
concentrations of teaffic.

The designed roads comprise 22 main roads (arterial and collector roads), 2 walkways
{promenade) with a total length of 34.170m. A summary of the designed roads in the
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New CBD for each road classification is presented in Table 18-2-1, while the aligrinent
. plan is shown in Fig. 18-2-3. _ :
' Table 18-2-1 Designed Roads :
Road Class Route Number Length (m)

Artertal Road A-1L,8-1 4,046
Callector Road No.} Cc-1-3 9,656
Collector Road No.2 D-1-6 ) 6,636
Collector Road No.3 | E-1-11 12330
Subtotal ! 32,718
Walkway H-1-2 - 1,447
Total . _ 34,165

Feeder roads, with a length of about 25 Km, are designed n'minly for the calculation of
project cost, so no detailed designs were made for the feeder roads.

2) Horizontal and Vertical Alignment Design
The summary of Aligament Design is shown in Table 18-2-2.

The elements of horizontal alignment used for main roads are straight line, curve line (R |
= 100m - 1,000m) and transition curve {A = 150 - 450).

In the vestical alignment design of the land fill plan of the New CBD, the surrounding

residential areas and road on 2 to 3m high land fill (embankment) and drainage were
~ considered. The natural stope of the land is 0.05% - 0.1% from North to South. For

flyovers a maximum gradient of 9% was sclected to cater for 2 wheelers teaffic.
* Additional flyovers are planned for bicycle and pedestrian traftic.
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Table 18-2-2 Summary of Alignment Design

[A: Conslitution of Hornizonal Alignment

Ticm Elemient “Length Ratc (%)
Artenial Road Siraight 2,208 6018
Type A& B Circular Conve 871 24.6
Clothoid Curnve 3n 10.6
Sub-Tolal 1,546 100
Collector Road (1) Straight 4,266 44.2
Type C Circular Curve 2,776 287
Clothoid Cunve 2615 27.1
Sub-Total N 9,657 100
Collector Road (2) Straight i o 4,993 747
Type D Circular Conce 1,693 2513
. Clothoid Cuive 0 )
Sub-Tolal 6,680 100
[Collecter Road Straight 3,449 68.3
Typc Circutar Curve 3.8%0 315
Clothoid Cutve ¢ 0
' Sub-Total 12,320 100
13: Radias of Cune
. Item . Radias (m) Leagth Rale {%)
- [Arterial Road 1,500=>R>=1,000 840 36.6
TypecA&LDB 1,000>R>= 500 1,110 63.4
500>R>= 150 0 0
150>R>= 100 0 0
Sub-Total . . 1,750 100
[Collector Read (1) 1,500=>R>=1,000 . 433 §4
Type C 1,000>R>>= 500 3,328 61.7
' “|500>R>= 150 1,610 299
150>R>= 100 0 o
Sub-Total 5,391 100
Collector Road (2} 1,500=>R>=1,000 0
Type D 1,000>R>= 500 1,222 722
S00>R>= 150 471 27.8
150>R>= 100 0 0
Sub-Tetal 1,693 100
Colleclor Road 1,500=>R>=1,000 220 3
Type E 1,000>R>= 500 1,905 129
o 500>R>= 150 2,052 - - 362
150>R>= 100 266 6
Sub-Total 4,493 100
. Verlical Aligninent N e T :
Ttem Verlicle Grade Uength () Rate(%%)
ltem ‘ 00<=g<=03 1,676 909
Arterial Road "|0.3< g «=05 370 91 -
Type A& B 0.5< g <=1.0 0 0
10<g<=20 0 0
20< g <=50 0 0
. Sub-Total 4,016 100
Collector Road (1) 0.0<=g<=03 8,037 832
Type C No3<pg<=03 370 3.8
0.5<g<=1.0 0 0
|1 0cg<=20 0 0
20<g<=50 1,249 12.9
: - Sub-Total 9,656 100
Colleclor Road (2) 0.0<=pg <=0.3 5,957 89.1
Type D 03<g<=0.5 330 49
“l0.5<g<=10 275 1
10<g <=2.0 25 0.4
|20<g<=50 100 1.5
- |Sub-Total _ 6,687 1060
Colfector Road 00<=pg<=03 13,579 938.6
Type E 03<g <03 100 0.7
: 10.5< g <=1.0 5 0.5
Jro<g<=20" 24 0.2
20<g<=50 0 0
Sub-Total 13,778 100
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18.2.7 Pavement Design

Pavement design in Vietnam is specified in the Standard on Design Procedure of
Flexible Pavement 22tcn - 211 < 93, MOT. According to the Vietnamese standard, the
design of pavement thickuness is catculated by the deflection method using the elastic
modulus of pavement material and a wheel load.

I'his method has some problems as there is no available data for the clastic modulus of
the pavement material, therefore, this study applied "The Guideline of Asphalt
Pavement” of the Japan Road Association. The pavement design condition is shiown in
the Table 18-2-3. The pavement strucluies of cach road class is shown in Fig. 18-2-4

Table 18-2-3 Pavement Design Condition

Description Avterial Road (type Collector Road Feeder Road (type
A and B) {type C, D and E) Fand G)

Design California Bearing Ratio | More than 6 More than 6 More than 6
(CBR Valug) _
Traffic Volume for Big Bus and 1,00¢-3,000 250-1,000 V/D/One | 100-250 V/D/One
Truck V/D/One Direclion | Direction Direction
Equivalent Favement Thickness More than 28 More than 21 More than 16
Class of Traffic ' C - B A

1) Atterial Road {Class - C, Bus, truck 1,000 ~ 3,000 ADT, 1-way, TA =29.75>28.0

Al Asphalt Concrete

Base Cource

Tub bese Course

Asphalt Coscrete

Base Cource

Sub base Course

3) Feeder Road (Class A, Bus, Truck 1.00 ~ 250 ADT, 1-way), TA = 18.25 (17.25) > 16.0

VIS LTSS oy _BE] wooren conernte
vy

E Rase Cource

%
d Dﬁ""’**h#dhg}_ L Sub base Course

Fig. 18-2-4 Pavement Struclure
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18.2.8 Drainage Design
1} Classification and Function

The Drainage facilities of surface water are classified as road surface, slope and
adjoining land drainage. The function of those facilities is as follows:

Road surface water discharge facility
Surface water is collected by the concreté curb and discharged by the catch basin at
shoulder or center median.

Slope face water discharge facility
Collection and discharge water uses side ditch at berm and toc of the slope.

Road ad_mmmg land discharge facility .

Rainfall on the adjoining is discharged by means of a ditch at the boundary of road and
road crossing structure {reinforced concrete- pipe culvert or reinforced concrete box
culvert). | '

2} Drainage Design

Design of surface water discharge facility is calculated using the probable rainfall
intensily and allowable discharge area.

(1) Design year for discharge facility ‘
Rainfall intensity for calculation of design discharge volume is applied as classified

below: ‘

@ Road Surfa{:e Water : 3 years probability rainfall intensity

® Slope Face Water- 3 year probability rainfall intensity
. @ Road Adjoining land 5 years probability rainfall intensity

{2) Rainfall Intensity P
. Rainfall intcnsity is shown in Table'S- 3 3 m Chapter 5.
(3)- Calculation of Design Discharge Volume
Design discharge volume is calculated applying empirical and theoretical formula
in Vietnam.
{4) Planning of Road Crossing Structure _
In case of design discharge volume of 3-20 QM/SEC, Reinforced Concrete Box
“Culvert (RCBC) should be applied. Details of RCBC is shown in Drawing No.58 to
No.61. In case of design discharge volume less than 3 QM/SEC, a RCPC with a
minimum diameter of 600mm should be applied.
(5) Drainage Structure
The type of discharge facility based on demgn criteria and standard of Vietnam is
shown in Fable 18-2-4.
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Table 18-2-4 Type of Drainage Structure

Classificalion of Drainage Structure Type
Cerb d —
Shoutder | o "
inlet
Drainage siructure Center Cerb and o "
of road surface and . Median intel H
Toe and Top Side ditch

of shoulder (Rip rap)

Design ditch | Reinforced

Yelume Concrete box

Drainage-struc'tlire : 3~20 m¥10C culvert
of road adjacent area Design ditch Reinforced | .
volume Concrete p;pg . @

less than 3m’/lD(=_‘ Culvgrl

18.2.9 Road Safety Devices

Safety facilities are important considering Hanoi's traffic conditions. Marking and Signs
of international standards arc necessary. : B

1) chregﬁlionlof‘MV and NMV .

Physical barriers for segregation of motorized and non-motorized vehicles are required
to provide safely for road users. :

Arterial Road;
The width of MV Lane was determined considering the width ol bus stop.

Collector Road:
Type 1, 2 with segregation of MV and NMV
Type 3 without center median.

2) Parking Lane
A parking lane is located beside the NMV Lane. Along Arterial Road, no parking lane is
installed, as it is in the central area of the New CBD. Instead, parking space will be

- allocated off street within each block. The width of parking lanes is based on the
Vietnamese Standard. - : :
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18.3 Viaduct/Bridge
18.3.1 Design Critetia
1) Clearance Limit

The applied standard clearance limit for road and ratlway structures is shown in Fig, 18-
3-1.

Side Wailk

T

Side Wolk

4.8

2.3

—— A a e a ef®

(a) Road ' _ {a) Railway
Fig. 18-3-1 Clearance Linmit of Road/Railway

+2)  Under Clearance of Bridge
Clearance under the bottom of superstructures and design flood leve! witl be more than

-the minimum values shown in Table 18.3.1. Under clearance of bridge is shown in Fig.
1832, Ch o '

Fig. 18-3-2  Under Clearance of Bridge

Table 18-3-1 Minimum Clearance

Design Flood Discharge (m/sec) Clearance (m)
1 Less than 200 0.6
2 200 - 500 0.8
3 500 - 2,000 - 1.0
4 2,000 - 5,000 : 1.2
s 5,000~ 10,000 5 s
6 Mote than 10,000 2.0
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3) Location of Abutments

Abutments should be located at the place where the abutment docs not disturb the
stream flow, as illustrated in Fig 18-3-3. Abutments should be located at a place where

clearance is more than 2.5m.

mna{a\ fﬁ* LINE OF HWL

- 1

cernie o wwi
T = f -

MAXR EED

- {o) RIVER WIDTH MORE THAN 50M

(a) River Width more than 50m

ca'zoca\\ : l" T LNE OF CMIANKMENT

c

CLEARANCE HWL
e

RIVER DEO
R

{0} RIVER wWipTH LESS THAN S0M

(b) River Width less than 50m
Fig. 18-3-3  Abutment and River Width

Fig. 18-3-4  Abutment of Viaduct

4) Loading

Structures would be designed to carry the following loads and forces:

1) Dead load;

2) Live load;

3) Impact or dynamic effect of the live load;
4) Wind load; and

5) Effect of the carthquake.
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» The dead load will consist of the weight of the entite structure including the roadway,
sidewalks and other public utitity services

e The tive load will consist of the weight of vehicles aid pedestrians. The loads being
adopted in this feasibility study are from the standaed of Vietnam. There are five
standard classes of loading: H.10, 1113, 11.30, XB80, and X60 shown in the Fig. 18-
3-5 and Fig. 18-3-6 and the criteria car line 11.30 in the case of the standard is used.

0.3p D3P 03P QP 0.35¢ '0,95P 03P 0.p
g — e e L
O O OO %5 (7 [OD ‘"(5
4n ! £n !__l_n_ﬁ____ 8a &n _L 4n _7‘1
Criteria car line in case of H.10 - H.13
) 127 T teT 12T 127 121

59 %@Tﬁsﬁ . ??W

Fig. 18-3-5 Criteria Car Line

C a0 N S —

' ' o 28w
I.La..,{.,i.i-‘.uj o : , 1T A0
T ' Xe80 _— bhooo2?a
) &1 B :
i ‘”1, L ——

X60
Fig. 18-3-6 Standard Classes of Loading
5) Effect of Farthquake
* Design should be bascd on Earthquake - Resistant design.
18.3.2  Super Struclure

1} Bridg’e type and Span length
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Sclection of the type of Bridge and Span length is shown the Fig. 18-3-7.

Span Length {m)
Type of Bridge - ="
10 20 30 40 50 &0 70 80 90 100 110 !20
—— o - [~ 7 E ¥ T T T T ITTTY T 1T
Plate Girder ___Jﬁf? @__ ] ] ] t I 1 | ]
Simople | a T ) ] k | ] ] 1 1
p [ T S S T i S R R T I
5 Box Cirder ) ' [T [ ' | l | 1
8 S . ¢ 1 b b feme— [l 1 _L L e ]
i 1 1 i |
2 Plate Girder I o s s B B R
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= Box Cirder 1 i 1 1 | 1 I i |
Bl _ S I IOV TR 71 DUNORION S SO M _;L_ 3 l (!
o ) 1 T F, 1 [ T I I vl
© Simple Truss 1 1 | t v [ [ 1 ' I
- \ i P S | ] L t § ) I
. 1 1 1 1 b § }——— I
Continuos Truss TR T : PRSI WIS N EAS PO S
i t 1 t i "t Tt | A
- | | 1 i 1o 1 i I [
Y PC-Hollow Sla\i | | : N ' \ I H | " : . i
s . . t I N I i I i 1 i 1
kY Simple PC - Girder t 1%% 1t | 1 i 1 | 1 }
I} _ Il 1 1 1 ¥ [ B ¥ q 1 -t
) 1 | I et I ) | | [
3 PC Box-Cirder 1 b | [ | I ¥ | 4 i 1
E 1 1 1 1 1 ] -t ]
: e I === T R O
o | Continuos : i i i R . N | i 1 i i
L&) PC Box-Girder \ 'R ¥ ) 1 ] ] \ ] 1 1
] ] 1 1 [ ] [} L 1 1 i i [ ]
27m '

Fig. 18-3-7 Type of Bridge and Span Length

2) - Standard of Bridge' Width

The flyover width applied in this study consists of the road width only.

€ of Bridge
] 191&00
" pog 5500 1obd 8500 60
0 2750 ‘3750 300 i 500 3750 2750 sop
2 - Lane - ! 2 [ btane :
| Cross|Slope E Crossy) Slope 1
15% N
Ase a8y
h S oy

Fig. 18-3-8  Cross Section of Flyover for Motorized Vehicles

ol Molorized lane

. 1‘3$00 6200
. — LK — —i bevd
0 833 adco, 8500 - £ e spo0 - eple
00 - a gl L L s
3150 wss oVl wse - wse | w ¢
2 ~ |Lane ! 2 Lene |
I . Non Mdlorited
Cross] Slope i Cross| Stope - of lere
e |
L“l-____ Ca ;Tw' __{9:}_7‘*__“__“-“ N ——

'

Fig. 18-3-9 Cross Secllon of F lyover (on Ring Road N0.31Rarlwqy)
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The flyover width applied.in this study consists of the roadway width (Motorized lane)
and bicycle way width (non Motorized lane) on one side of the bridge (See Fig. 18-3-9).
For crossing of RR-3 over railway lines.

3) Girder Arrangement

An example of concrele girder (PC Girder) is shown in Fig. 18-3-10.
C

|

A |9§ao -

3 8500 8500 _ 504

29 37se 750 j°°_l lsloo 3750 3150 s

= :11 B —— Ay
Yoow JF ). ( )’&( X

:zaol . ' 72 2400 = 16800 1200

Fig. 18-3-10 Concrete Girder

An example of steel girder is shown in Fig. 18;3-1 1.

!

:9&00

0 . gs0, . Ju!ao, g500 T 503 -

La_agl : o 7 @ 2400 = 16800

Fig. 18-3-11  Steel Girder

1200

4) Girder llcight and Span Length

' Cmnpzirison of girder heights and span length for Precast Concrete (PC) and Steet is
shown in Fig. 18-3-12.

» PC-Girder

PC-girders were assumed to be cast in compliance with the building schedule in a
casting yard provided with molding facilitics for straight girder aind curved girder.
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The standard girder would be 27m in length having a cross section of 1.37m in height
and 0.6m in width.

2000 - — ‘ B y

{mrm)
Ay
AY
k)
A
v
\
AY

- Steel

1000} + — —

Girder heyght
kY
\
A
1N
] \
A

10 ‘15 20 25 30 33 40

Span lepgth (h)
Fig. 18-3-12 Relation Between Girder Height and Span Length

o Steel Girder
Steel girders were assumed to be applied on the sections when iong spans are necded
for the crossings over road and railway lines, where the erection of the pier is
affected. The steel girder would be a simple girder, or continuos girder with three
" spans. The height of the girder would range from 1.6m to 1.8m and its maximun
length would vary from 30m for a simple girder to 45m for a continuos girder. Long
- span girders made of steel would be built at sections where the bridge crosses over a
road (RR-3). -

18.3.3 SubiSirucmre

The: Sub-structure would consist of abulments, pier and foundations. Fig.18-3-13 and
18-3-14 ‘show the applicable substructure -types in accordance with the required
structural height of a bridge. The selection of substructure types is based not only on
specificd figures but also on the following considerations:

¢+ Reinforced concrete structures;

¢ The cross section of pier column on the road is circular or reclangular in shape with
no restricted conditions;

 Non sliding of the back fill materials behind abutment structure is corisidered in the
selection of the abutment type to avoid the approach settlement;

The abutmf:nl used would be a RC (Reinforced Concrete) reversed - T - type ‘abutmenl
as shown in Fig. 18-3-13. As for the piers, RC (Reinforced Concrete) pier 2.0 m* were
- selected as a standard size cons:dcnng that economy is imporiant, as shown in Fig. 18-
3-14.
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hg 18-3-14 Appllcable 'lypes of?ner
1834 Type‘of Foundation Work

Table 18-3- 2 shows the appllcable fotindation lypes in accordance with the required
g effective depth to sustain the upper structures. The following are considered in selecting
the foundation type:

® Possible construction depth is studied in consideration of soil conditions.
© The advantageous type is considered for works above water ¢.g. reverse circulation
drill pile; and

@ ‘The prefabricated pile types are advantageous when the bearing stratum is within a
shallow range.
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Table 18-3-2  Applicable Types of Foundation

\ DEPTH DEPTH () Usadle | Coisl‘d);:ion Remarks
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Typical Soil Boring Log
The results of the borchole suﬁrey undertaken by the Study Team are shown in Fig. 18-

3-15. The boreholes were 40m in depth. Based on the study, foundation piles would be
driven to 30 meters _ :
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18.4 Utilities

18.4.1  Water Supply

It is planned that the living conditions in the CBD will be much improved compared to
the average situation in the old Hanoi City. Accordingly, the daily maximum water
consumplion rate per person should be estimated at a high level. the water demand of

the New CBD is estimated as follows.

Table 18-4-1 Water Demand of New CBD

: Population/Employees Unit Water Deniand
Domestic Water Consumption - 165,000 25 ic/d 53,625 m*/day
Commercial Water Consumption 375,000 b 130 Veld 48,750 ni*/day
Total B N - . . 102,375 m’/day

Based on this water demand the max. diameter of water supply pipes is estimated as 1m.
It is proposed that the water supply for the New CBD is from the water supply company
which operates under the administrative direction of HPC, and the distributing reservoir
would be provided by that company. The land for the two distributing reservoirs which
are proposed in the ongoing JICA Study are proposed in the New CBD, as the land for
- administrative facilitics. The distribution of water supply pipe lines is shown in Fig, 18-
4-1. Where Common Utility Duct (CUD) exists, the pipe is installed inside the CUD.

Fig. 18-4-1 Water Supply Plan
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s Sewerage Disposal

Based on the water demand, the capacity of the sewerage treatmient plant is estimated at
130,000 m*day. The land needed for the scwerage treatment plant is estimated at
approximately 9 ha and its location is indicated in Fig. 18-4-2. The maximum diameter
of sewer pipe is estimated as 1.2m. The distribution of sewer pipe is shown in Fig. 18-4-
2. Where CUD exists, the pipe would be installed inside the CUD.

18.4.2 Electric Power Supply

It is proposed that the electric power supply system in the New CBD would be provided
by the distribution company under the control of the Ministry of Energy. the power
demand of the New CBD is estimated at 600MW, based on the projected population and
number of employees and assurning 2,5 KW per houschold, 1,2060KW/ha office floor.
The tands for the two sub-stations are proposed in New CBD as are the land for
administrative facilities. And area of about 3 ha would be allocated for one sub-station.

F.

raigig !
A LED KDPE ¥ D MR J0-10US M IS e
B U et it s L,

Fig. 18-4-2 Sewerage Pipes
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18.4.3 Common Utility Duct (C.U.D)

CUD is a duct located under the strect and provides a space for installing water supply
pipes, sewer pipes, electric power lincs, telephone lines and other services. It also
provides space for mainicnance work for those utilities.

Usually the dimension of the inner space is designed not only for the existing demand
but also for the future demand. The main objective of the CUD is to avoid the repeated
digging of the road surface for the repair work and future additional installation work
which disturb the road traffic. The Japanese Standard for installing CUD was applied in
* this study. The distribution of the CUD is as shown in Fig.18-4-3.

In this study the site of the CUD was determined to allow for instatlation of the largest
dimension of each utility. In the Detailed Design Study the site of the CUD must be
adjusted to take account of the estimated demand of each location to reduce the
construction cost.
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Fig. 18-4-3  Ulility Tunnel
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(1) Design Criteria

(a) * Dimension of Space

The minimum internal height shall be 2.1m, with 0.1m slab concrete for footpath having
0.75m width, 0.2m for lighting space at the top and 1.8m clearance for inspection
works,

(b) Covering

The minimum coveringé shall be 2.5m from the ground surface to the top slab, to sccure
a space for other underground pipies. ' '

() 'Alignmcm

The horizontal alignment put under the sidewalk center line of the utility tunnel is put in
the center of road. Vertical  Alignment is almost the same as the profile of road. The
grade would be more than 0.2%.

(d) Distance of Boundary

Thc minimum lateral clearance from the road boundary shall be §.0m.

~ {e) Design Loading

Dcsignlof loading is shall be as follows;

® Under the sidewalk  Loading for crowd of people  500kg/m’
® Surcharge loading -~ : 1.0 to/m?

" (2) Structure and Equipment

The utility tunnel is assumed to contain the following ulilitics; o

L -

50 line Telephone 70
50 line Electric @50
I pipe Water Supply D = 1000 (max)
1 pipe - - Sewage Pipe D = 1200 (imax)

The Necessary width is assumed from above conditions and the standard cross seclion
© of the utility tunnel is shown in Fig. 18-4-4
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Fig. 18-4-2 Cross Scction of Utility Tunnel
Water proof coating by sheet waterproofing is necessary for the outside of the utility
* tunnel. The items of equipment for the utility tunnel arc as follows:
~ A. Ventilation mouth;
B. Forced-Ventilation; ;
. C. Drainage - pit; and
' D. Lightiag;
Ixpansion joints for long tunnel would be necessary at regular intervals.
3) Quantity
Quantity of Ulility Tunnel is shown in Table 18-4-2
Table 18-4-2  Quantity of Utility Tunnel _
Ttem Unit First Stage $econd Stage  ThirdStage Total
Quantity Length Quantity | Length | Quantity | Length | Quantity Quantity
- (m) ' ‘ (o) {m) . "
1| Reinforcement { 1,705kg/m 7830 | 13514200 | 2270 | 3,893,050 | 4320 | 2408800 | 24816050kg
2| Concrcte 9,895m"m 7,880 nen | w20 | 462 | 432 42,746 143,188
3| LeanConcrete | 0.97 mYm 7,880 1640 | 2270 2200 | 4320 4,196 14,036
4| Foundatioa Fill | 1.94 m¥m 2,850 15287, 2,270 42| a3 8,381 21,940
$| Excavation 97.80 m'in 7850 | 770664 1 2210 | 222008 | 4320 | am2496 | rausa66
| 6] Back Fitl 6920mYm | 7,880 | 5452961 2210 | 157,084 | 4320 | 298944 1,001,324
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4) Construction Cost

Construction cost of Utilily Tunnel is shown in Table 18-4-3

Table 18-4-3 Construction Cost of Utility Tunnel

- UnitVND

ftem Unit First Stage Sccond Stage Third Stage Total

Cost Quantity Cost Quantity Cost, Quantity _Cost Cost
i Reinforcement 13,800 | 13,514200 159.47 | 3,893,050 4591 | 7,408,800 8742 29283
2 1 Concecte 1,192 800 71913 93101 | 22462 1679 42,7146 5049 17979
3 l.ean Concrete 897,400 1,644 6.86 2,202 198 4,190 376 1_2‘6
4 | Foundation Fill 55,500 15,257 085 42172 0124 8,381 047 1.56
5 | Bxcavation 174,060 770,664 “13440 | 222,006 3863 | 422,49 73.54 24624
6 | Back Fill 77,000 545,296 4199 157,084 12,10 298,944 23.02 7111
Total Cost 4356.28 125.68 23%.17 801.13
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18.5° Exccution Work Plan
18.5.1 Basic Concept for Construction Schedule

The New CBD would have an arca of about 590 ha. The construction works in this arca
as shown below:

Table 18-5-1 Work Volume of New CBD Development

Item Volume
Roads o 55.7km
Recldmation 422ha
Utilities 14.4km
Green Belt 8.52km
Park ‘45.6ha
Flyovers L B2m
Watet Pipe 21km
Sewage Pipe 21km

The constrnuction work would be imptemented in three stages as follows:

202 ha of Commércial and Rcsidcﬁlia}

® Stage-1 !
® Stage-2 206 ha to the east of RR No.3; and
® Stage-3 184 ha to the west of RR No.3.

The construction work of each stage would be implemented in one package contract.
The development work would commerce on 1998 with one and a half year of
. preparatory work such as design and survey. This would be followed by construction
which would coniplete on 2005. The construction work of each stage is shown in Fig.
~ 18-5-1 Detail of quantities is shown in Appendix (for Construction Quantity) '

18.5.2 ' Stage Construction -
| \V{irk it'cn}lsi and qi_;ami‘lics by construction stage are shciwh in Table 18-5-2

Table 18-5-2  Quanlity for Conistruction Stage

No.

Work item

Unit First Stage Second Thisd Stage Total Remarks
Stage
] Road Construction m © 16,895 22,036 16,750 55,681 | 168.097ha
(70.196ha) | (53.852ha) | (44.049h3)
2 | Reéclamation ba]| . 115.604 159,764 146,941 122,309
3 | R.C Box Culvent m 288 589.5 4380 1.315.5
4} Utitity © T 7810 2270 4,320 14,400
5 Structure m Co - 8422 8422
6 Green Belt . m 3,660 1,780 3,380 8,520
7 Park ' ha 287 813 g0 456
8 Disposition Arca ha " 53 - - 5.3
9 Parking ha 6.24 - . 6.24.
10 Water Supply m 10,560 5,100 5,400 21,060 | included
: 6ha
i Sewage Pipe m 10,560 5,100 5,400 21,060 | included
6ha
12 Power supply ha 3 0 0 3l
13 | Telecommunication ha 3 0 0 3
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18.6 Construction Cost

The construction cost of each work item is summaries on the following tables. ftem for
road and cost are shown as below:

Table 18-6-1 Conslructim_l Cos_{_ A

B Itera - _ Quantity Total Cost {(MVND)
Road _
Arterial Road No.l 1.890m 46,359
Atterial Road Wo.2 2,300m 49,192
Collecter Road No.1 8.960m 140,316
Collector Road No.2 6,370m . 87,980
Collcstor Road No.3 12,080m 131,668
Feeder Road No 1 10,816m 70,442
Feeder Road No 2 11,975m 60,343
COMB Collector/walkway $50m 10,959
Walkway W=60m 410m 5,311
Walkway W=30m 330m 3,400
Ground Total 55,68im 605,970
Viaduct

Norih Side Viaduct 402.0m 73.103
South Side Viaduct " 440.2m 76.497
Total ' 842 Im . 149.600
Uiility Tunngl 14,400m © 801,130
R.C Box/Pipe Culvert 220.0m 60.150
Reclamation 422.30%ha 26875

Table 18-6-2  Land Acquisition Cost for Ultility Facilities

Itemn Arca (ha} Tolal Cost (MVD)
Water Supply Reservoir T 6 13,200
Sewage Treatment Plot -6 £3,200
Power Supply Sub Station k1 6,600
Telecommunication Fagilities ] 6,60
Tolal 18 39,600
o ‘ Table 18-6-3 Construction Cost of New CBD - C
: No. Work Item First Stage Sceond: | Third Stage | Ground Total ‘Remarks
ol C (BVND) * Stage | T(BVND} {BYND} ‘ P
‘ S S (BVND) .
1 Road Censtruction 256.75 204.34 163.24 62483
2. Reclamation 219.06 21643 © 204.07 639.56
3 R.C Box Culvert 7.50 15.34 it.40 CM
4 Utitity Tunnet 293.73 12239 142.97 559.09 | L=10.050
5 1 Structure 0.00 0.00 149.71 149.71 | 2-Flyover
6. | Green Belt 63.84 3108 58.96 153.85
7. 1 Pak 2263 12.37 11.01 46.01
8 ¢ ] Disposition Arca 11603 0.00 .00 11603
9 ' | Parking 11.74 0.00 T0.00 11.74 | 6.24 ha _
10 | Water Supply - 40.81 12.58 13.26 66.65 | Included land purchase
1§ Sewage Pipe 43.65 13.26 13.28 7019 | included land purchase
12 Power Supply 6.60 .00 0.60 6.60 | land pucchase
13 Telecommunication . 6.60 0.00 0.00 6.60 | land purchase
Total 1,089.94 628.26 767.90 2,486.10 '
Note: Road Area: Ist Stage ~ 70.196ha
2nd Stage  53.8523ha
3rd Stage 44.490ha

The total project cost is estimated at 4,043 BYND including land acquisition cost of
1,259 B.VND assuming the average sliputated price of 212,000 VND/m’ and

~ 486 --




Engincering Cost of 298 BVYND (12% of the total cost). As the financial costs by work
iten are adjusted to the contract costs in the en-going project in Vietnam, 10% of
indirect cost and another 10% of contingency cost components are included in these
costs.

Next to the reclamation (15.8%) and road construction costs (15.5%), the utility tunnel
requires also high initial construction cost of 13.8% of the total cost, but it will decrease
the maintenance costs of the different utilities in the fature. It will provide a better
visual environment and medern city image for the New CBD without the need for
clectricity and telecommunication poles along the streets, It will climinate the need for
excavation works for the mainténance of pipes imbedded under the road surface.

18.7 :hnplementalion Schedule

A general implenientation scheme, presented in Table 18-7-1, was prepared for the
different tasks and activities required to realize the project. As the financing system of
the project is a main factor for the smooth implementation, the plan takes into account
the period required for loan arrangement and procedures up to the end of 1997. The
consultant selection stage will require most of 1998 and the detailed engineering design,
for the whole project, is planned to be carried our during the 1999 together with the land
acquisition of the first stage. The construction activities for each stage will required (wo
years after a period of about 6-7 -months for the setection of contractors. All the
construction works will end by 2005.
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implementation Scheme and Annual Cash Reguirenient

Table 18-7-1
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'18.8 Implementation Organization
18.8.1 Functions Expected
(1) To Establish Road Network

The outskirts of the ¢entral Hanoi will be faced with the traffic congestion dwe to poor
road facilities. Because of the limit of TUPWS budget for road construction it is
expected that the development corporation mentioned in the precedent chapter would be
able to develop the road and railway network in the development area. The development
area spreads from Xuan La to Dai Kim, therefore most of the area which will be
congested in future is included in the development area, with the exception of the
bridges across the Red River.

(2) To develop residential areas to accommodate one million citizens

Due to the poputation control policy and the continuing growth of Hanoi, the pressure of
population growth on the outskirts of Hanoi will be high. It is expected that around one
million population will reside in this area. Without well plamled ‘and well coordinated
development, the area will be become a disorganized sprawl.

(3)To cdnt_rol other developers activities in the development of area in HUDC

Investment in real estate development itself would be welcome so as to cover the
shortage of development fund, as long as the developers follow the guidelines of the
master plan. One of the most important functions of the development corporation is 1o
make the land use master plan four HUDC and to force developers to follow the plan.

“@To establish funds for thé development of Hanoi urban illfrastmcture.

Asa resuli of the HUDC development, {ransportation and other infrastraciure will be
facilitated in the HUDC. In addition of that, large amounts of inflow of profit are
oxpected. This inflow must be utilized for the devclopment of Ianoi urban |
infrastructure. One of tasks of the development corporation is to keep profits inside and
to use the money eftectively for improvement of urban infrastructure.

18.8.2 Similar Organizations in Foreign Countries

(}) France

Buropean countries have no national level developiment corporation. There are local
development corporations and the French Elablissement Public pour I’ Amenagement de
La Defense (hereafter EPAD) is well known. : '

EPAD was cstablished in 1958 for 30 years as a limited public organization to develop
the La Defensc area which is located 4 km west of Paris. EPAD was managed by a self-

supporting accounting system including  urban infrastructure construction. The
exceplion to this rule was subway construction and expressivay construction to connect
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to the remainder of Paris. EPAD was authorized to underiake city . planning, land
acquisition, project planning, construction, sales and community activities, but without
subsidy. EPAD was required to compensate all investment by development profit,
Finally it is understood that 1IPAD maintained a reasonable amount of surplus.

In response to this business environment, development was cxecuted in cooperation of
EPAD and private investors. The investment of EPAD was 12 billion French Francs and
private investments in the La Defense arca were 42 billion Francs until 1981,

Cooperation schemge is shown in Table 18-8-1.

Table 18-8-1 Cooperation Scheine of EPAD and Private Developers

Activity Executing Entity
Land Acquisition EPAD
City Planning and Land Development EPAD
[Building Construction 1 Private Developers

The development for 760 ha, of which business area was 160 ha. it has taken more than
30 years and the largest number of employees was recorded around 500,

(2) United Kingdom

Docklands, fours corridors in east London of 2,200 ha. along the River Thames. The
area was disused docks and public utility sites such as gas and electricity plants. The
~unemployment rate of male econcinically active in parts of this area was reported 30 %,
and that arcas’ economic and social structure had become depressed. The UK
Government decided that high priority should be given to revitalizing the area. London
Docklands Development Corporation (LDDC) was cstablished in 1981, LDDC is a
corporation under control of the Government. The Development of the Environment
scheme for LDDC was simifar t6 EPAD. Difference is LDDC receives a Government
subsidy but EPAD not (secf'l"_ablc_ 18-8-2). Its objective was to create development
opportunities by providing the infrastructure necessary to stimutate development.
LDDC is the planning authority for its area. In some areas LDDC purchased or leased
much of the land which was sold to developers after infrastructure had been provided.

Table 18-8-2 Cooperation Scheme of L.DDC and Private Developers

o Activily Executing Entily
Land Acquisition . : Lopc
City Planning and Land Development ‘ L.bDC
Building Construction : ' Private Developers

Major funding source of LDDC is Government subsidy and sales of land for
develapment. Major expenditures were land acquisition, reclamation and drainage and
transportation. The Profit Loss Statements of LDDC of 1987/88 arc shown in Table 18-
8-3.
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Table 18-8-3  Profit Loss Statement of LRDC of 1987/88

{unit: million pounds sterling)

Revenue *

Government Subsidy 116
Sale of Land 100
Revenue Total ) | 216
Expenditure -
Land Acquisition Cost ' 23
Reclamation and Drainage Construction ' i3
Road and Railway Construction 36
" Environmental Costs » -
Donation Costs lo the Community 5
Administration Expenses {including market survey) 14
. Expenditure Total 118
Profit (L.oss) 98

Note: * 198B/89 figure

No building revenue and also no cost are seen in the PL statements. It is because the
private seclor constructed the buildings. Accumuilative investinent up to March 1988 of
LDDC was 404 million pounds sterling and that of the private sector was 4,400 million
pounds, which was around 10 times to the public sector investments. In another words
the public investment induced 10 times investment from the private sector. Invesiment
was not only British by local but also from the countries particularly North Ametica and -
Japan. Indeed by far the largest project in the area, the canary wharf office development,
was undertaken by a North American developer. '

" (3) Singapore

The Housing and Development Board (HDB) is public housing authority. The activitics
of HDB continue to expand and HDB now cover the following areas:

Housing: © =~ * . Construcllonfl\damlenancchental/Sale
Commercial/Industrial: Constmctlom’MmntcnancechnlaHSalc :
Land Development: Road and Other Infrastructure Conslmcuoanmlway Systcm
: C - Construclion/Operation
Land Management: ~  Management of Government owned Reserved Arca for
Housing Development

HDB originally did not allow private scctor developments but this is gradually changmg
Now the private sector ¢an join HDB to construct commercial units. HDB is expaiding
its activities from distributor of rental houses to developer of land. In the planning of
Sengkang Town, land use assignment, transport facilities and  infrastructure
devetopment are highly integrated. '

The PI. Statements for 1994/95 arc shown in Table 18-8-4 and the BS for 1994/95 is
shown in Table 18-8-5.
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Tablc 18-8-4  Profit Loss Statement of HUD of 1994/95

(unit: thousand Singapore Dollats)

ltems Amount
Operating Surplus {Deficit) from Housing Activities
Salg of Fiats {340,0692)
Rental of Flats {119,574)
Mortgage Financing 9,798
Upgrading of Flats £241,927)
Natienal Housing {45,349)
Total of Operating Surplus (Deficit) from Housmg Activitics (7137,644)
[Operating Surplus (Deficit) from Other Activities
Rental of Commetcial Propertics 210,682
Rental of Indusirial Properties 216,811
Sale of Commercial Properties 37,140
Rental of Land {44,243)
Car Parks (5,683
Markets and Hawker Centers (8,170)
Total of Operating Surplus (Deficit) from Other Activitics 510,430
Deficit from Normal Operations {227,150)
Gain from Disposal of Protected Properties 727,116
Release of Asset Revaluation Reserve 441,742
Net Surplus before Govemment Granl 941,708
Government Grant 23,157
Net Surplus after Govemment Grant 964,865
Transfer to Capital Gains Reserve (964,865)

Table 18-8-5  Balance Sheet of HDB of 1994/95

(unit: thousand Singapore Dollars)

: Items Amount
- IDEBTOR
Capital and Resérves
Capital Account 2,457,836
© Capital Gains Reserve 2,817,417
 Asset Revaluation Reserve 10,273,269
|’ Total of Capital and Reserves 15,558,582
- | Term Loans Payable 24,916,893
| Total of Debtor 40,475,475
"|[CREDITOR '
Current Assets :
Properties for Sale 579,252
Stocks of Building Materials 63,471
Loans Receivable within 12 Months 968,302
" Sundry Debtors and Prepayments 444,021
| Cash and Deposits with Banks 267,370
Total of Cusrent assets 2,322,416
Less Current Liabitities _
Loan Payable within 12 Momhs 1,316,793
Sundgry Creditors, Provisions and accruals 2,9715013
Amount due to SubSidiaries 679
Goverament Grant Received in Advance 320,755
Total of Current Liabilitiés 4,614,140
Net Current Liabilities (2,291,724)
Total of Creditor 40,475,475

Normal operations produced a deficit and this was compensated by gain from disposal
of propcmes and release of the asset revaluation reserve. It is not” normal mamgemenl
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as the deficit of the net current iiabilitics is scen in the BS.

The population housed in HDB ﬂats were 86 % of total cs!nmalcd resident poputation in
Singapore (3 million). It is a very high figure. It is casily widerstandable that house
rental pricing might be set in favor of the to lessee but not lessor so as to achieve this
figure.

It must understood that the said compensation is seen in the PL as HDB’s effort “to
provide affordable housing of a high quality” (referred from “mission statement” of
HDB) at a reasonable rent.

Their major fund source was a Term Loan (sce Table 18-8-5), of which 99.6 % was a
Government loan. Total employees were 7,986 as at 31 March 1995, of which 3,212
was technical stafl.

(4) Japan

Japancse Government established the Housing Development Corporation whose name
was later changed to Housing and Urban Development Corporation (HUDCJ) in 1955.
The paid up capital as of March 31, 1992 was 106 billion Japanese Yen, invested by
central and local government. '

HUDCJ activitics cover housing construction, - housing management, housing
reconstruction and reform, urban development, urban renewal, railway and public
facilities construciion, and the development of national parks.

Fund sources to suppott these aclivities are mainly from governiment soft loans, Thc
HUDC) funds breakdown as of 31 March, 1992 was government loans 64.5 %, bank
Joans 20 %, bonds 15 % and capital investment 0.5 %. HUDCIJ starled from housing
construction and housing rental services, and then expanded to urban development.

18.8.3 Organization Proposed and Nccéssary Conditions
(1) Funding

LDDC receives .govcrnment subsidy. The other three organi'mtions.do 10t receive
subsidy but HDB and HUDCJ enjoy soft loans. The history of EPAD from its start in
1658 until 1979 shows the difficulty of devetopment without sufficient funds.

HUDC dcvclopmcm corporation (hereatter PC) can not expect to receive mllonal soft
loans. The only promising sourcé of loans for DC scems to be an for¢ign soft loan. The
proposed organization should casily formulate an acceptable OECF loan, dircctly and
poss:bly ina package

F he forcign sofl foan can not cover all of expenses, especially land acqms;imn money
© .. compensation noney, which may be a large amount, A foreign soft loans are
prohibited from lending any money for land acquisition or compensation. ‘The DC niust
~ have hlgh credit power to borrow money from banks. Collateral for toans is not enough

~493--



(sec any BS attached in Chapter 20). The nature of such loans is short term, The only
feasible solution scenis to be secured by the National Government.

{2) ' Priority Buying Right

The organizations aforementioned have the right to develop their area in monopoly.
This is a very important factor to develop land effectively and comprehensively. The
DC has to be formulated with acceptable priority right for buying land.

(3) High Productivity

As shown in Chapter 20, Financial Evaluation, the FIRR of the HUDC project was
calculated as 16 %. Sensitivity analysis shows a 4% of FIRR when construction costs
increase 20 % and sale decrease 20 %. Weighted cost of Capital of HUDC requires
5.9% interest, therefore 4% FIRR means that the DC can not survive. The DC should
have a small permanent staff and utilize the services of outside experts on consultancy
bases.

(4) Non profit and tax excmption

Development is done for public interest. The profit which comes from the development
must be ulilized for the next development. In this context il is natural that the DC should
have right of tax exemption. '

As shown in Chapter 20, Ecenomic and Financial Evaluation, 20 % of estimaie errors of
costs and revenu¢e will loose almost of all profits. Profits is definitely necessary to
continue improvement of transport network 'in Hanoi. Japanese National Railway
conipany (INR) had continued to loose money in the long time. JNR was divided and
reformed to private companies. After it was divided business men who had worked as
presidents in big private compani¢s were assigned to the presidents. Private companics
aller divided are gmwmg smoothly. . :

DT he First Alternative (Dcvelopmcnt Cooperation established by HPC and MOC)

It would be ideal for HPC and MOC to establish the Development Corporation and to
employ staff who are highly experienced in real estate, fand development and financial
business, and let them manage the company. However, there are alse some difiicultics.
‘The biggest obstacle is the shortage of operating funds aforémentioned during the
~ developing period.

2) The Second Alternative (Control Authority)

An alternative organization is a control authority of private developers. There are many
applications from foreign developers who hope to develop land in Hanoi. HPC would
establish a control authority, and this avthority would offer land for development and
select the highest bidder of the qualified developers. In this manner HPC can develop
land under the HUDC development master plan and collect money for the necessary
infrastructure improvement.” This process is casy to start bul progress depends on
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deve!opcrs"demand. Profitable land may attract many applicants but land in a bad
development condition would not attract them.

3) The Third Alternative (Entrusted Partner)

The other alternative organization is a mixture of the above alternatives. In this casc
HPC would sefects one private developer group as the pautner and establish a joint
“venture development company. HPC would give the joint venture the privilege of
developing of HUDC in accordance with the HUDC development master plan and
profits would be share. HPC would invest money received from soft loan and entrust
this company to develop- HUDC. This is a promising option. However, the
developments success depends on the developer's demand and capability.
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CHAPTER 19 ENVIRONMEN'!‘AL IMPACT ASSESSMENT
19 1. Present Environimental Condition of Tu Liem district (New CBD areas)

19.1.1 Socio-economic Environment

The borders of each commune in Tu Liem District are defined in Fig. 19-1-1 and the
proposed new CBD is shown in Fig. 19-1-2.

Don,
N g'l%

!Im)
Lien Mac Phuong
Tay Tub Xuan
Dirh

Ainh Khai
A CoNhue :

Flu Dien Xuinla il
/ /“/A? Nghia Do FEATN
Cau Dien Mai Dich 5%
Xuan Phuone Dick Vona [

Ay Dinh

Yen

Tdy Me Tri Trung Hoa

Nhan
Dhi Mo~ Chirh

Fig. 12-1-1  Distribution of commune Fig. 19-1-2 Location of_New CBD
Cutrent land use conditions are shown in Fi g 19-1-3. However, only a few of these areas;.

are rgpmmed with le Rgm\tt‘\tlml.Dpna.rlmmi Thesa.are shm.\m in.Tahle 19: i el

Table 1‘_9-}~1(l) List of land usage of Nghia Db Town

Industrial Land Fublic office Land Military Land i
Nane Arca Name Arca Name Area
(1) (n?) _ (n),
Mill Workshop 1,560 | Mountain Culiure Center 5,410 | Housing  of  Military | 7,880
: _ _ Production Bureau B :
Foods and Crops 034 { Collective Quarter of Mail Post - Housing of Durcau of | 3,144
‘Fu Liem D13  bof TuliemDis Material -
Plastic Goods 1,393 | Medicine Collective Quarter of | 1,832 | Housing of Burcau of I ud 1,845
Factory | Tu Liem Dis and gas -
Wine Factory 4,617 { Training College of Tourist 6,531 | Ba Dinh Army 1,842
Fuel Factory 5,055 | High school 5,36 |
Survey Co. No 1 3,750 | CQ of Victnam Scicntist Inst. 11,758
Aspeel Quality Inst. $5,551

Tablé 19-1-1(2} Listof land usage of Co Nhue Commune
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Table 19-1- 1(2)

List of land usage of Co Nhue Commune

'_ Industrial 1.and . Public office Land | Military Land . ]
Name Area Namz Arca | Name Area
g_nz) L (mz) | (m?y
Enterprise of Concrete production | 23,274 Head -quarter of Aie-Defence A26 | 4,750
Enterprise of Architecture of Mo | 5,546
1c : o -
Table 19-1-1(3) - List of land usage of Xuan La Commune
Industrial Land - Public office Land Military Land
Name Arca T\‘ame . 5 Ara Name Arca
() (m2) _ (m?)
Intérior Pecoration | 1,208 Pcople: Committec of )\uan !a 3,555 1 Army - Engincering | 6697
Co ;| Commune Units :
Chemical Fertitizer 5,421 | Sanitarium  of ° Ministry of | 8,203 | Command Ficel 3.323
Corp. Indusiria _ '
Technical Training College I3 1,580 { Transport Fleet No.2 - 8,656
Le Cuong Publisher 2,230 | The Flect NO 40,509
Secondasy School of Xvan La| 4,772 | Transport Dept, 2,24
Commune _ o : '
Training Aretives College 2,223 | Residency of 1,845
. ‘ ' Fconomic Police 3,023
Table 19-1-1¢4) ' List of land usage of Xuan Dinh Commune
- Industrial Land Public office Land . . Military Land
Name Area - Name Arca Name Aséa
. (m?) . | (m?) . ] wd
Bridge Construction Co - | Technical “Training  of | 3,516 ] Central : Se[vic:e 28,716
No.lp ' Transpostation College Co.Ql64°
Bridge Construction Co Thang Long - Project | 3,510 | Ware Heuse NBO- I!omﬂ. 8,289
No.7 M'magerﬁent Unit o front service Dept.
Plastic Factory -° | The Secondary school- of Xuan | 29,420 | Ficld Artillery Battalion | 7,440
L : | Dinh Commivne 1 | (Transportationy - :
Management Thang . The High schoot of Xuan Dirh | 9,326 [ Head = Quarter “: of | 7,498
Long Bridge Co Commune ‘ Artillery (Residency) -
Knitted goods factory - The Sceondary - 5,129 | Company No.246 : 6,715
Construction Co Thang | - People committce of Xuvan Dmh ‘ 3,224 | Antistic  Federation _ of -
Long Bridge Copr Commune Home . Front  service
Dept, '
Child care center of Xuan Dinh | 3,240 | Ariny Corps No.379 ~ 8,451
Commune :
Home Flont'- Service | 4,986
K80 (Re) .
Residency of X20 and " 6,707
K212 - . o b
Mapping © House 1| 3,022
{Military} L -
Residency  of K8o13. | 6,410
Home :Fronl seevice
Dept.

- runknown
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£379.08 h%:
2.83 ha

1.1'2 ha

‘“Army Lan¢ '\4 "'*\‘"\r 3.62 ha

Graw‘.re &ard %}\.; ',;»r2.39 ha
1$./2b.36 ha

Fig. 19-1-3 Current land use condilions
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(1) Population
Population and labor structure in Tu Liem District are shown Table 19-1-2.

Table 19-1-2 Population and labor structure in Tu Liem

Commune and | Total Pop. | Poputation Total | Natu. Pop.| Population Labor Breakdown
town {person) [ Male | Female |Household | Growth | Density(pkmi2)| Force ageiculte | Non-
Xvanla 68331 3377] 3456 51780 3.13 ‘30161 2800 683t 2117
Xuan Dinh 13870 7064]  68G6 3260 6.27 2366] 5825 2472 3353
Co Nhue 14916| 8079] 6867 2758 0.96 2757 5948 1623] 4325
‘Dong Ngac- 151 131 7165 7948 2893 151 14920 6256 742 s514
Nghia Do town 11693| 5830 5863 2270 1906 9851 4794 - 130] 4664 .
Nghia Tan town 13622} 6636 - 6986 2392 0.95 13748 5693 5693
Minh Khai 8926] 4814 4112 1980 3.52 5925 3757 2534 1223
Phu Dien 9100( 4409 4691 2260 P26 8228 3620 2968] 652
Mai Dich - 12654] 5967} 6687 2490 4.05 12383 5251 - 9s0| 4301
My Dish 7993| 4019] 3974] 1805 LRV} 7840]  3365]  2025| 1340
Thuy Phueng 6610] 3366 3214 1380 1.04 6610 2762 162] 2400

Sitiaation survey in May 1995

(2) Economy

Tu Liem is the agricultural district which provides foodstuff for the whole of Hanoi city.
In recent years, the average food production volume in the whole district is as follows:
32,000 tones of rice; 300 tones of flowers; and 2,000-3,000 tones of green vegetables
and fruits. In general, the agricultural production values of the cultivated land are up to
© 30,000,000VND per hectare. Fig. 19-1-4 shows its details of land use for the communes
in the CBD area such as Xuan La, Xuan Dinh, Co Nhue, Dong Ngac and the whole of
© Tu Liem district excluding them.

* The average annual income per capita is 330, OOOVND while for agricultural workers it
"is 203,000 VND. However recent loss of land for development has caused farmers to
" give up mona-production of rice crops. Many farmers have expanded their cultivated
areas for high profit crops such as fiuits, vegetables and flowers and their incomes have
increased. The range of produets has also increased rapidly, making a belter ecology and
environment for people’s health. For instance, Xuan Dinh is famous for poultry farming
and flower planting. On the other hand, traditional handicraft villages have been also
developed are foliows: garments al Co Nhue; cockies at Xuan Dinh; and pottery at
Erong Npac.

In recent years, the commercial and service network has grown rapidly owing (o the
open policy. Many shops have appeared along all the main roads in the living quarlers.
In addition, non-state-owned enterpriscs and comp'an'ics have increased in number,

therefore they have generated more  income for themselves and increased the
Goveriunent income. Small industries and their numbers of employccs are shown in Fig.’
19-1-4,

(3) Cultural and Public FFacilities

There are many Ieg'cnds' about Tu Liem District which have been passed down from the
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Ly dynasty. Some pagodas, temples and communal houses for the worship of national
heroes previously existed in the district, These cultural and historical properties were
certificated by the Government. Some villages have iheir own cultural house to improve
the cultural life of the local people. In cach village, there are small and old cemeteries
located among the commune and fields. Numbers of cemeteries and monuments are
shown in Fig. 19-1-4.

{4) Education

There are many proféssional colteges and institutes in the district. These were buill
about 30 years ago, therefore some of them were modernized in recent years. This
district is a working center for scientists and professors. Concerning school education,
each village has primary schools and secondary schools. However these schools are still
small and teaching facilities arec poor. Numbers of pupils are shown in Fig. 19-1-4,
There is only one high school in Xuan Dinh which was repaired recently. Kindergartens
are located in-large living quarters. However, there are not cnough kindergartens in
villages or communes and there are not any yards for children to play.

{5) Medical System

There are 2 large hospitals, one is in Mai Dich which belongs to the Ministry of the
Interior and the other is in Co Nhue. There is a medical center for the district in My
Dinh which has 200 beds and 29 docters, assistants and nurses. Each village has a clinic
as shown in Fig. 19-1-4.

(6) Water Suppiy
© Water supply for some areas such as Nghia Do, Nghia Tan and Mai Dich is providcd :

- from the municipal water supply system of the Mai Dich and the Yen Phu water -
treatment plants. Mai Dich water treatment plant has capacity of 60,000m*day and Yen

- Phu has capacily of 40,000m*day. However, they are also supposed to provide water .

- for the urban area. Therefore, most of the cominunes in the district are using water from :

the wells dug by themselves. Some offices, enterprises, schools and other major

buildings with demand for large volumes of water have their own bore hole wells.
People in villages are still consuming rainwater and water from their deep well.

(7 Waste and Wastewater

‘The Hanoi Urban Environment Company is responsible for the collection of waste
generated in Nghia Do, Nghia Tan and other areas. Most of the domestic wastewater'is
discharged into lakes and ponds without any treatment.: However, some houses have
their own septic tanks. As regards the drainage system, its drainage rests largely on the,.
agricultural irrigation system. In some centralized construction siles adjacent to the
inner urban area, canal and sewer systems have been built with investment from
municipalitics so that the irrigation system can be used separately for agricultural
purposes.
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Fig. 19-1-4 Socio-fconomic Condition

19.1.2 Natura} Environment
(1) Hydrotogical situation

In ‘fu Liem District, there are simple local networks of drainage, two major lakes such
~as'Nghia Do Lake and Quan La Lake, and a canal system which have the function of
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irrigation and rain water drainage for the arca. The canal which receives water from the
West Lake is the most importdant. Most of the canals are connected to the Nhue River,
some of water is initially discharged into the To Lich River, but everybody flows into
Nhue river .

& The Nhue River: stards from Lien Mac gate at Red River and its fength is 76km. The
function of Nhue river are irrigation and drainage. The total arca of irrigation is
about 700km’ of agricultural fields and the drainage arca is 1075km’. This study
area is, thercfore, in the catchment area of the Nhue River. The main drainage canals
in the area aré Xuan La and Xuan Dinh canals. -

© Nghia Do Lake: is 4.7ha in arca, has an avcrage depth 2.5m and volume about
117,500m>. It receives some sewage discharged from the Nghia Do living quarter.

" Its self-putificalion functions are sufficient to ensure that its water quality is not
significantly polluted.

Water quality in the district compared with the agricultural water standard of Japan is
shown in Table 19-1-3. The Standard is for the desirable maintenance level as irrigation

water and shows allowable limits of concentration which will not cause damaged.

Table 19-1-3 Water quality in To Licm district

Substance Standard Value for Red River Nhue river Xuan Dinh. | WestLake | TolLich
Agriculiure _ {Lien Mac Carial : River
. Gate) . :
pll 6.0-7.5 6.5-7.8 . 1719 - 6.8-8.15 1.2
COD 6 mgil ot less 24211 20-61 - 10-35 -
58 . 100 mg/l or less 140-1790 137-705 68 82-105 60-350
DO 5 mp/ o1 more 42.7.5 58-6.5 4-5.5 0.5-7
T-N 1 mgA or less - _ - . - -
NHgt - {po1s-021y) 0110 . 4 0543 0 06
NOz- : (0.004-0.27) <0.1 : 0.1 0.4-1.1 1.2
- NOy . = 04| . 00501 ¢l 0.2-1.85 .
ILC 0.3 mmho/em or less R L T - - -
As 005 mgAorles . e - - -, -
Cu - 0.02 mpA or less oo S . - . -
. ZIn 05mgflorless { Dee C. . ' - -
Heavy Oil 2Vaorless - - - - .
Light Oit SVaorless - - - .

(2) Flora and fauna

Thc CBD area mainly compriscs existing paddy ficlds. Therefore, flora is mainly paddy
ricc and no rare plants exist. Also no rare animals exist in the paddy ficlds. Although
* some types of pheasant and partridge inhabited the arca in the past, they are thought to
have become extinet. Therefore, the construction of the CBD will have litile effect on
the flora and fauna. '

- 19.1.3 Environmental Poilulioﬁ

(1) Air Pollution

With regard to the exi_sting air condition in the p'rojéct arca, a monitoring survey was
carried out and compared with the Vietnamese Standard, The objective of the study was
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to investigate and analyze the existing air pollution levels in the project area, and on the
basis of these to appraise the method of estimating air pallution level in the future. The
following 8 air quality monitoring locations were chosen afler consideration of the
existinig village and road locations, The sites of these are shown in Fig. 19-1-5. The
survey period of each location was 1 day between from 5 August and 9 August 1996.

i
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_“.. . ‘\:"-.f ¥

S0 Dq‘ng Ngac Commune

ve Commune 1.3,

!
Nh

3 :‘ {):-‘ '_5.,%;:'.“ ";‘ el
Nghia Do Town ¢ - -

R
i
ol
[ii!
A Air Quality ;
N: Noise Level  f- i
L 1H
b3 : -
G s paere 7 ] I HN

- Al : Phu Thuong Commune {as background location where is the same of the last one) , Aug. 5
" A2 in Xuan La Commune, Aug. 5

A3 : in Nghia Do Commune, Aug. §

A4 in Co Nhue Commude, Aug. §

AS @ in Dong Ngac Commune {Gach Hamlet), August 5

A6 : on roadside of South Thang Long - Noi Bai Highway through Co Nhue Commune, Aug.7

A7 : onroadside of South Thang Long - Noi Bai Highway through Dong Ngac Commune, Aug. 8

A8 : undes raifway viaduct through Dong Ngac Communé, Aug. 9 .

Fig. 19-1-5 Location for Monitoring of Air Quality and Noise Level
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The monitored substances were Carbon Monoxide(CO), Nitragen Dioxide(NO,), Sulfur
Dioxide(SQ,), -Suspended Particulate Matter(SPM) and Lead(Pb). Hourly meteoro-
logical data, including temperature, humidity, atmosphere pressure, wind speed and
wind direction were measured at -each location for the monitoring period. The
monitoring results are summarized in Table 19-1-4 and Fig. 19-1-6.

Table 19-1-4(1}  Air quality monitoring results  24-hours average values

Date Monitoring Pellutant concentration(mg/m’)
Locations o | 802 NO2 SPM Ph
Aug § CAl 2.39 0.001 0.026 0.183
“Aug § A2 427 0.009 0.037 0.196
TAug s "A3 2.53 0.003 0.014 0.257
Avg s Ad 453 0.009 0.033 0,193
Auvg S AS 4.57 C0.047 0.032 0.249
Aug7 A6 3.67 0.692 0.010 6516 0.0043
Aug 8 AT © o513 0.029 0.006 0.494 00957
Aug 9 A8 5.20 - 0.027 0.004 0.386 0.0016
Average valug 4.10 0.027 0.020 0.309 0.0048
© Standard values )
(LCVN 5937-1995) 5.00 0.300 0.100 0.200 0.0050

Table 19-1- 4(2) Air quality monitoring results _ 1-hour value

Date Monitoring ~__Pollutant concentration(mg/m’} _
Locations [ 502 No? SPM - Pb
Aug 5 Al 3.42 : 0.007 0.038 : .230
Aug$s A2 6.81 0.034 0.066 0.231
Aug 5 A3 312 0013 0.041 0.321
Aug s A4 ' T4 0.022 0.048 T 0.234
Aug 5 AS 5.59 0015 0.064 0.364
Avg? - Ab 436 0.122 0013 0.601 0.06050
© Aug8 A7 T 567 0.041 0.010 0.581 0.0085
: Aug¥ A8 5.61 : 0034 0.007 0.418 0.G052
Average value 522 . _0.047 0.036 0.37¢ 0.0062

Standard vatues 4000 | 0500 0.460 0.300
_{ICVN3$937:1995) :
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Fig. 19-1-6 Hourly concentration change
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& Catbon Monoxide(CO): CO concentrations were low. CO concentrations at 3
locations in the communitics(A2,A3,A4) were as follows: maximum [-hour values
were - in the range 3.12 ‘to 7.14mg/m’ and fower than the Vielnamese
Standard(40mg/m®); 24-hour nican values were in the range 2.53 to 4. $3mg/m’ and
lower than the: Standard(Smg/m’); CO concentration at the other 4 roadside
locations(AS,A6,A7,A8) were as follows: maximum I-hour values were in the
range 4.38 to 5.67mg/’. 24-hours mean values were in the range 3.67 to
5.20mg/m’ and nearly equal to the Standard. These vatues were the same inside and
at the roadside. :

& N!trogcn Dmxtde(NO,) NO, concentrations are also very low. NO2 concentrations
at all 8 locations in the conmmunities were as follows: maximum 1-hour values were
in the range 0.007 to 0.066mg/m’ aid lower than the Vietnamese
Standard(0.400mg/m’); 24-hour incan values were in the range 0.004 to 0. 037mg/m’
and lower than the Standard(0.100mg/i’). The values at roadside locations tended
to be smalter than those of inside, therefore, the emission gas from vehicles does not
have much affect in air pollution.

@ Sulfur Dioxide(SO,): SO, concentrations are also very low. Concentrations at all 8
locations in the communitics were as follows: maximum I-hour values were in the
range 0.007 to 0.150mg/m’ and lower than the Vietnamese Standard(0.500mg/m’);
24-hour mean values were in the range 0.001 to 0.092mg/m’ and lower than the
Standard(0.300mg/m’).

® Suspended Particulate Matter(SPM): SPM concentrations at 4 locations in thc
communities were as follows: maximum -hour values were in the range 0.230 to
0.321mg/m* and nearly cqual to the Vietnamese Slandard(O 300mg/m’) 24-hour -
mean values were in the range 0.183 to 0.257mg/m’ and a little higher than the -
Standard(Smg/m?®). SPM concentration at the other 4 roadside locations were as
follows: maximum 1-hour values were in the range0.364 to 0.601mg/m’ and highcr
than the Standard; 24-hour mean vatues were in the range 0.249 to 0.516mg/m’ and
also higher than the Standard. Thie valucs at the roadside were higher (han thosc of
inside, which may be due to lhc teaflic. ‘ -

@ Lead(Pb): Pb concentration at the 4 roadsule locahons were as follows 24- hour
~mean values were in the range 0.0043 to 00057mg!m and ncarly cqual 10 the
Standard(0.0050mg/in’). '

Between 80% and 90% of vehicles on the South Thang Long-Noi Bai Highway are
motorcycles, and about a half of them seems 2-stroke engines, The maximum hourly
traffic volumes are high, being in the range 1400 to 2700. However, NO, concentration
at the roadside are low, which is due to the following characteristics of 4-stroke engitics
" of motorcycles. Though the 4-stroke engines has 4 processes of intake, compression,
explosion and exhaust independently, intake and exhaust of the 2- stroke engines are
done at same time. For that reason, mixed air of fuef is sucked up and a part of them is
let out directly. As a result of this mixed air let up, volume of Hydro-Carbon{lIC) in
emission gas is 4-7 times comparcd with 4-stroke engines. However, as combustion
temperature of 2-stoke engines is. low, emission of Nitrogen oxides arc quite few
compared with 4-stroke engines.
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(2) Noise

Regarding the existing noise condition in the project area, a monitoring survey was
carricd out and comparcd with the Vietnamese Standard. The objective of the survey
was to investigate and analyze the relationship between noise level and traffic volume in
the project area, and on the basis of these to appraise the method of predicting the noise
fevel in the future. The monitoring locations of noise tevels were as follows: Ni-in the
living quarter, N2 and N3-on the roadside of the South Thang Long-Noi Bai Highway;
and N4-under the elevated railway. These locations are shown in Fig. 19-1-5. The
survey period of each location was from 06:00 to 24:00 between S August and 9 August -
1996. The traffic volume was counted and classified at the same time.

The manitoring results are summarized in Table 19-1-5. The values at N1 met the
Vietnamese Standard, however, these of the other locations were high and failed to meet
the Standard.

Table 19-1-5 Average values of noise level and hourly volunie of vehicles

Leq L50 Average Hourly Volume of Vehicles
' Mot.Cycle | Pass.Car L. Truck H.Truck
Ni Day-time 529 - 48.9 ' - - - -
| Nigh-time 499 459 - ¢ - -
N2 Day-tlime 78.0 72.5 1849 317 140 9
.| Nigh-time 724 684 . 451 24 97 26
N3 . | Day-time 740 68.5 1249 265 172 8
| Nigh-time 67.7 64.5 194 66 58 9
N4 Day-time 71.5 67.6 496 17 o 5
Nigh-time | 6§73 63.4 83 1 62 ¢

@ Prediction Method: the prediction of noise impact caused by vehicle transportation

in the future is performed by the following process. For the noise calculations, the

- noise level LS50 based on the prediction method of the Acoustical Society of
Japan(A$S) is used.

5_ ~ The prediction method of the ASJ is as follows:

“Lso = Ly - 8 - 20 fogtol + 10 logwo{ = Vdlanh2 = Wd)+ o gt i

where:

L Median of traffic noise level (dBA)

Lw Average power level of noise a vehicle(dBA)

-1 Distance from sound source (m)

d " Average interval of vehicle (m)  d = 1000 V/N
\Y Average running speed (kmv/hour)

‘N ~ Trafiic volurie (Vehiclehour)

ad Adjustment factor of diftraction

i Adjustntent factor of various causes

There is no data available o1 the investigation of noise made by ¢ach type of vehicle in
the City. However, noise levels of 5 motorcycles were investigated in the first stage of
“the study. At a result, the noise power ratio of a motorcycle to a car in Japan was
 calculated as approximately 1/2.5; the noise power level of motorcycles is 93d1, that for
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the cars in Japan is 97dB. In this case, the noise power ratio of a large vehicle to a small
car is assumed as 8, by reference to the ratio of old large vehicles in Japan, Thercfore,
the measured noisc vatue and calculated noise value along the highway can be
compared. The power leve] formula used is as follows.
Lw =65.1 + 20 logioV + 10 logio( 0.4 a0 + at + 8.0 a2 )

a0 Ratio of motascycle

a1 Ratio of small vehicle

a2: Ratic of targe vehicle a0 +at +a2= 1.0

The data used was selected from measuring points in the above-mentioned investigation
of the Noi Bai Highway. Noise levels were estimated by classifying 3 types from each
traffic volume. The calculated noise level is compated with the surveyed noise level in
Table 19-1-6. The result shows that the calculated values are smaller than the measured
values. The cause of the difference is estimated to be the frequent use of the horns of
vehicles on the roads of Hanoei City.

Table 19-1-6 Comparison between measured level and caleulated level (1)

Locations Time ~ Average Hourly Traftic Volume Noise Level{dB)
. . [“Motorcycle | Smallcar | lLargecar measuréd ' | calculated
N2 Day 1849 457 | 9 725 | el
N3 Day 1219 437 8 68.5 59.5

“'The last survey proved that noise made by the horns of motorcycles is about 105-108dB
at peak level. Then, for the reference, assuming that about a half of the vehicles are
sounding horns, and altering the coeflicient of the above-mentioned formula as follows,
the calculated values approach the actual measured values quite closely, as shown in
Table 19-1-7. This tesult shows that the improvement of traffic flow is able to achieve
considerable noise reduction. -

Lw =651 +20logloV + 10 logio( S.2a0 +5.5m + 9.2 a2)

"able 19-1-7 Comparison between measured level and calcul_atécl level (2)

Lotations measured level . calculated fevel
N2 ) 72548 - 70148
N3 ' 68.5d8 68.8dB3

19.1.4 Selection of Environmenial Evaluation [tems

Environnental Evaluation Items were selected in accordance with Table 19-1-8. The
evaluation are after completion and during construction where necessity. Environmental
criteria are basically the Vietnamese Standard, where this is not available the Japanese
Standard is used.
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Table 19:1-8 Selection Results

Environmental itemns

Evaluation

Grounds

Socio-economic Environmeint

Aboul compensation  for pﬁddy field and

1 | Resettlement O | After completion
. changing eccupalion will be needed.
2 | Economic - Greater part of the proposed site is paddy field, -
activities
3 | Traffic and public| - Greater part of the proposed site is paddy field.
facilities -
4 | Split of| - Greater part of the proposed site is paddy field.
comantunities . : . . 3
5 | Cultural propeity - Valuable cultural properties do not exist.
6 | Water right - Situation of water right is unknown. =
7 | Health and | - Refuse collecting system exist,
sanitation
E 8 | Waste O | Afier completion | About waste disposal
9 | Hazards - There is no factor in the site.
Natural Environment .
16 | Topography and | - Valuable topography and geography do not
- | geology exist, .
11 | Soil erosion - There are not woods - or sioping land the
' ' : proposed site -
12 | Groundwater OO | After completion | About rain ru:)cle syslem
13 | Hydrological - There are. not major rivers and lakes in the
situation o proposed site.
14 | Coast and scaarea | - There is no seca area.
15 | Flora and fauna - Valuable flora and fauna do not exist in the
' proposed site
16 | Climate - | Construction of high buildings is not planned,
17 | Landscape - () | After completion About greenery : :
{Greenery) :

Environmental Pollution

Offensive odors

18 Alr polluhon (O . | Under construction | About dust under construction :
;- “Afer compliction | About poliutants concentration from traffic .
19 | Water po!lullon O - | Under construction | About muddy water when raining
P D After completion | About household wastewater and rainwater
20 Soit contamination (O | Under construction | About treatment of waste dump
21 | Noise and | (O | Under construction | About construction equipment working
| vibration _ "After completion | About predicted fevel from trailic
22 | Ground subsidence | - Large amounl of groundwater will not be
: : punyped, although there is weak ground.
23 -

There are no factors of producing offensive
odors. '
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19.2 Bavironmental Impact and Evaluation

In order fo creale an atlractive urban environment, it is necessary not only to secure
amenitics such as urban comfort and convenience, but also to pay attention to promoting
a sound material cycle in the area and reducing the load on the air, water and land.

A new town in the subuibs requires an attractive urban envirenment, thought high
quality treatiments are necessary. The environmental impact of a new urban area like the
siew CBD may seem to be small, however it is necessary to promote the development
for harmony with the natural characteristies such as habitat, greenery and water -
cnvironment.

19.2.1 Socio - economic Environment
{1} Rescttlement

The new CBD development will avoid dense residential arcas. However, sonic houses
and shops along the current roads will need to be deniolished and their residents
resettled. It is important to consult the affected inhabitants and to ensure that their living
conditions are the same after resettlement. Farmers who work the paddy fields will neced
compensating for their loss of income and/or retocation to alternative agricultural areas.
Also graves on the development area will need to be relocated and appropriate
compensation will needed to be paid where appropriate. Compensation rates are
described on the above-mentioned Decision 2951/QD-UB. However, difference
between the Decision prices and the actual prices may be large. In consequence the
following prices are assumed for each development stage.

Table 19-2-1 Compensation P'rice

Stage : ; istStage | 274 Stage | 37 Stage  Totat
‘Compensation Price (B.VND) 1737.1 1933.7 16587 Co 53295
(2) Waste

No incineration plant is planned in the CBD, therefore houschold waste and excretions
need to be collected and treated by the Hanoi Environment Company(URENCO). The
future volume of houschold waste will amount 1o be about 140ton/day (200,006people
X 0.6nv/(person * year)/365days X 0.42ton/m’=138ton/day). The composition of the’
cument waste in Hanoi consists mainly of organic materials which are able to be used as
organic fertilizer, and the other materials which are able to be, recycled. Damping of
refuse on the roads is a problem for sanitation in Hanoi Cily. Recently a composting
plant has been constructed in Cau Dien, which can processes 30,000m’ of waste and
produce 7,500ton of organic fertilizer. It is essential that the inhabitaiits are conscious of
the need to avoid such dumping on the new CBD, therefore there should be a clearly
defined system for rubbish collection and disposal. :
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19.2.2 Natural Environnment
(1) Groundwater

Gencrally speaking, large cities become very hot in swimer time due to the heat-island
phenomenon where the high temperature is shaped like island. Increasing artificial
thermal emission, ill-ventilated urban shape and land-surface covered with concrete and
buildings cause city healing. Water and greenery are precious refrigerant sources and
important elements to maintain ecosystem, to protect scenery and to improve the heat
environment of the city. In urban areas it has been necessaty to provide good draindge
networks to avoid flooding. However, because arcas where rain can not penetrate into
the ground have increased, many problems such as dry soil and falling the groundwater
levels have been caused in the cities. To cope wilh these problenis, the bottom of canals,
parks, greenbelts and pavements in the CBD should be designed so that matter can
penetrate inte the ground.

(2) Greenery

Plants such as trees and shrubs greenery have environmental improvement  functions
such as the absorption of CO,, purification of air, encouraging water circulation on the
land and mitigation of deteriorating urban condition. Greenbelts water are indispensable
to make wind paths which bring fresh air into the city. In the CBD, more than 20% of
area would comprise parks, greenbelts and street-trees, this green infrastructuie aims to
mitigate the heat-island phenomenon and to course harmony with the ecosystem.
However, it is necessary that the selected trees are in- harmony with the local
enviromment. This provides a continvation from the surrounding environment and an
inheritance of local color, and is also effective as expression of local characteristics.

1923 Environmental Pollution
(1} Air poliution
- 1) Under construction
The area surrounding the CBD is mainly a residential district. Air pollution during
construction will be caused by dust from construction work. Therefore, countermeasures
should be provided such as establishment of dust-proofing fences and sprinkling water
- when necessary.
:2) Afler completion
lhe prediction of pollutanl concentration caused by vehicle transportation in the future
is- calculated using the following process. A 1-hour concentration in the case of
transverse wind and paralie! wind by Plume mode! is used as the prediction niethod. The
prediction formula is as follows:
a. In casc of transverse wind (as line source model)

Cx) = (2 )V2:(Q/U 6 p)expl-He2f2 o ,2)
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where, U : Average wind speed (in/sec)
QL Emission intensity of polutant (mg/m*s)
He : Effective emission source height (m)
¢ ;. Width of diffusion in vertical direction

b. In case of paralle] wind
Cy)=Q(rnUoyo g'exp(-y2/2 g ).2)'exp(—i-!cz.’2 G z)
where, Q : Emission intensity of pollutant {mg/m) Q=4 x+Qq,
o y(x) : Width of diffusion in horizontal direction x=A x*i
a ,(x): Widih of diffusion in vertical direction x=4& x*1 : o
Clyy=% Q(x U o y(Axi}o (A x)yexp(-y22 o y(O xi)2) exp(-He2/2 a A xi)?)
where, i : i=Ln (n=50)
Ax: Ax=10m

Emission concentrations in 2015 are expected to reduce from the present levels due to
vehicle exhaust gas regulation and the improvement of vchicle efficiency. Today, the
concentration of vehicle exhaust gas is thought to be higher than that of Japan, however,
it is assumed that the future condition of Hanoi will be close to the present onc of Japan.
Thercfore, the current emission coefficients for Japan are uscd. However, regarding
motorcycle emissions the coefficient of NO, maybe disregarded and that of CO is
assumed as 20% of that for car in accordance with the Vietnamese Emission Standard.
Using the Pasquill-Gilfford Chart of width of diffusion, the air stabilily percentage
'B,D,E were calculated. The wind speed is taken as 2.5m/s which is the average wind
speed for Hanoi, and height of emission source is assumed as the Im as the roads are al
- grade. Prediction sections were divided inte 2; main road; said cutting ring roads. .
Hourly trafiic volume, ratio of each vehicle type and speed are specified as follows:

® Uourly traflic volume: peak hourly traffic volume is assunied to be the daily traffic
on the future network muliiplied by 0.08 as a peak hourly cocfficient. - _

@ Ratio of cach vehicle type: the values are disaggregated (o daily traffic volumes
classified by vehicle type. ' : B

@ Speed: speeds are assumned to match design speeds.

The above calculation conditions are shown in Table 1§—2-2. |

Table 19-2-2 Calculation conditions of Air Pollution

Description - Main Road of Arterial Road Ring Road{(No.2)

_ B TRR EEadii ek T Mieyele BUsVITTruck] CarvE Truck TMeyele
Hourly Traflic Volume 184 363 5160 - 691 o 7330 6800
Emission Coeflicient: NO) 1.900 0.226 . 2410 0.196
B S R 7 T D R B T
Emission Intensity ~ NO2 0.097 0.023 o 0.463 0.040 '
i T e N T 03760250 RIT:
Total. Emission Inl. ~ WO 0.12 0.5 o

‘The futuré concentrations are caused by the roads alid background co_ncenirations. The |
calculation resulls are as shown in Table 19-2-3 and Fig. 19-2-1. Beyond the border,
concentration of CO is in the range 3.04-3.32mg/m3, that of NO, is in the range 0.044-
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0.131n1g/m’ and meet the Standard respectively.

Table 19-2-3 Calculation results at border between road and housing site

{ ocations Substances Conéentration in the future (mg/m3) - Background
’ Trans. Wind Parallel. wind Coneentration(mg/m)
, CO 31.084-3.176 3.035-3.049 3.00
Main road
NO2 0.050-0.061 0.044-0.046 0.04
Ring road co_ 3.164-3.319 30733114 00 T
NOy 0.087-0.131 0.061-0.071 0.04 .
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Fig. 19-2-1 Distribution of pollutant level
(2) Water Pollution
1} Under construciion

Construction of the new CBD is planned to be divided into three stages. Therefore, to
cope with the impact caused by muddy water on the paddy fields which will not be
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developed until later, the order of the development will be planned from the side of the
lower reaches. Muddy water, including bentonite slurry will be used during pile
construction, therefore, it is necessary to treat with the surplus water properly to avoid
pollution of the rivers. With regard to muddy water caused by rain during construction,
it is necessary to avoid impacts on paddy ficlds and canals around the site to establish
temporary drains and sedimentation pools.

2) After completion

Volume of waste effluents from a residential population of 200,000 and an employed
population 400,000 is about 114,000m* per day. At present in Hanoi, this waste water
discharges into drainage rivers without treatment. If this volume of wastewater were
discharged, the drainage river condition would deteriorate more. The Nhue River is used
for irrigation and the surroundings of the CBD are vast paddy fields. Affects caused by
urban wastewater are as follows: (1) damage to crop growth; (2) contamination of craps;
(3) damage to agricultural facilities; and (4) contamination-caused illness. Therefore a
wastewater treatment plant with activated sludge process must be established in the
CBD to treat water prior to release into the river. However, rainwater drainage system
must be scparated from the sewage system and rainwater is planned to discharge
directly into the river. Concentration of COD in the river is currently fairly high. In
order to irrigate using the treated walter in the future, it will be necessary to manage
cultivation properly, for example by adjustment of fettilizer, drying up the soil against
concentration of Nilrogen using briel monitoring because quality of {reatment water
changes seasonally and hourly.

(3) Soil Pollution

The proposed site is paddy ficld and nat contaminated. Waste dumps produced by
construction of foundation piles will be used for land reclamation on the site and
aggregates such as sand and gravel will be imported from the Red River. Therefore, soil
contamination will not occur on the site. However, production plants are not planned in '
the CBD and the above-mentioned drainage system will not affect the paddy fields on
the outskirts of the CBD. : :

(4) Noise
l) Under construction

‘Regarding carthworks and foundation works which will affect the environs, noise
produced by construction equipinent is predicted. The prediction poiut is the edge of the
site. The relationship between main construction equipment and distance are shown in
Fig. 2.2.2. As a prediction method, construction equipment is properly atlocated and
each noise level is synthesized as follows,

L= |0[6g|0(]0LU10 + 100210 ¢ .ooi 4 1pln/10y

Calculation conditions and tesults are shown in Table 19.2.4. Although the Vietnamese
Standard for construction is still nol enacted, noise levels caused by construction
equipment will not meet the Noise Standard. Where housing developments or dwellings
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are localised close to the site, therefore, it is necessary to cstabhsh a noise bdmcr along
the bordertine of the site, to reduce impact,

Table 19-2-4 Catculalion condition and result

r Nolse Levetof Constriclion Fquipment Name Noise | Distance(m)
120 f— e Level{dn
ik ) .
ao b @ Dicsck Pide hammer (Diesel Pile hammer) {93) 30
eVitistinghammer | yibhrating hammer 717 30
Eacth dritl - - =
L ok A Rarth drift 72 30
=4 wEazth auger - .
el oBulldorer Earth auger ..63 1
M aPowershovel Bﬂlldo_ler 78 ' 3
3 ETEERMALD oAir compressor Power shovel '}‘8 ) 3
< wRebbertiredreller B Aje compressor 77 30
70 - . C te mixer cn i . <
e et ™ "Rubber tired roller _ 73 5
" Concrete mixer truck 82 10
Total Noise level 86 dB
0

Regulatory Standards for construction
in Japan
85dB at borderline of the site
Prohibition ltems:

Bistance (m)

Pig. 19-2-2 Noise level of construction equipment

2) Aﬂerfompielion

‘Noise Power levels in 2015 are expected to reduce from the present level due to the
‘regulatory standards for vehicle noise and improvement of vehicle efficiency. Today,
the vehicle noise is assumed to be slightly higher than that in Japan, however it is
assumed that the future conditions in Hanoi will be close to the present ones in Japan.
‘Thercfore, although the formula of power level is based on the ASJ, the term for
© motorcycles is added in the formula. In addition, as it is expected that the future traflic
_ will flow more smoothly ownmg to improvement of roads in the project area, lhe rise in
: coeﬂncncms caused by hom use is disregarded.

0o CLw= 65]+20!0glo\/+lOloglo{04a0+al+44az)

o Using the above power level formula, the distribution of noise level Ly, in 2015 was

- calculated. Prediction sections are divided into 2; main roads; and arterial ring roads,
Howrly traftic volumes, vehicle type proportions and speed were assumed to be the same
as in the case of the air pollution calculations.

' The above calculation conditions are shown in Table 19-2-5,

Table 19-2-5 Calculation conditions of Noise

Tocation Daily Traflic | Peak Hourly | Traffic Volume (unit) Velécity _ ‘

Volunte Traftic’ ' {kev/hour)

_ Volume Mototcyele Car - | LTewck | HTowek | Bus

Main 5160 - - - - 25
71,400 5712

Road | T % [ [ [ 6o

Ring : : 6500 - _— - . 25
20, 2104 - :

Road 6,300 - : 336 [ 397 | 35 [6s6 [ Tdo
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Using these data, the results of calculation predicted using the AS) are shown in
2-3. Leq is about Lsg plus 2-3dB.

DISTRIBUTION OF NOISE LEVEL FROM MAIN ROAD (d8)
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Fig. 19-2-3 Distribution of Noise Level

In the above Fig s, the boundary between the roadside and ;irivate areas are assumed to

be located 7-10m from the curbstone. The noise standard in residential areas is
daytime, therefore noise from the main roads is within the standard but that from

65dB in
the ring

road is equal to the standard. With continued traflic growth after 2015, the noise levels
~ will exceed the Standard. Therefore, as a countermeasure will be needed to reduce the
noise. To achieve this, a low earth barrier with shrubs for landscaping in the separate smp

is recommended, with a height in proportion to the traﬂ:c volumes.
(5) Vibration

1) Under construction

Regarding earthworks and foundatton works which will affect the environs, vibration
produced by conslruction eqmpmenl is predicted. The prediction point is the border of
the site. The relationship between main construction equipment and distance are shown in
Fig. 19-2-4. In relation to a prediction method, construction equipment is properly

allocated and each vibration level is synthesized as follows.
= lU!ogw(lO'*""’{ 102904 oee ¢ IOL“""})

Calculation conditions and result are shown in Table 19-2-6. Although the Vie

inamese

Standard for construction are still not enacted, the vibration lcvcl caused by construction

equipment will meet the Vibration Standard.
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Table 19-2-6 Calculation condition and result

Vibration Level of Construction Equipment Name Vibration

Distance

. 1.evel{dB) (m)
2 ! T (Diese! Pile (93) 30
. 1]
! — -—y |kammer) :
P U B B X plicsel Pile hammec Vibrating hammer 63 30
= & Vibrating hammer Bulldozer - 12 5
= oBulidorec Air compressor 46 30
[TV S "y o Air compressor - P
= ‘Total Noise level 73 dB
£ Regulatory Standards for construction
% eo L in Japan
= 75d8 at borderliné of the site
g Prohibition Items: _
se bomdde Night time, Holiday and etc.
10

] 10 10D
Distance (m)

Fig. 19-2-4 Vibration level of construction equipmen't

2) After completion

Regarding the Main roads and the Ring road, road traftic vibration levels are predicted
in addition as noise levels. As a prediction model, the following formula is defined by
" the Ministry of Construction in Japan for at grade road is used.

Lyo =a-log(logQ*) + b-logV +c'logM+d+ a0 + a f- al
\\.here Lig : Vibration level which is upper value of 80% range (dB)
Qt: bquwa!ent traffic per one lane during 500sec (umt!‘iﬂOscc!]ane)
Q¥ = 500/3600 I/M * (Q+13Q))
QI : Hourly traffic volume of small vehicle (unib’hour)
Q2 Hourly traffic volume of large vehicle {unithour)
V i Average running speed (kmvh)
M : Number of whole lanes
¢ : Adjustment factor for flat characteristics of pavement (dB)
« o =18log o (concrete pavement o =Smm)
-a £ : Adjustment factor of soil proper vibration (dB)
- F=8.4NL/3  f:s0il proper frequency (Hz), N: Average N value (surface-10m)
f=8Hz : o f=-20logf, 8Hz>fZ24Hz : « f=-18,4Hz>f: 10logf-24
a | Value of decay by dislance (dB) a 1= f *lop(i/5+1)/log2
B =006L10’ -1.6 {clay smi)
a,b,c,d: Constant a=65,b=6,¢=4, d=135 (at-prade road)

Allhough'the eslablish_m'enl of traffic condilion is the same as that for :lloise,
molorcycles are disregarded because of the affect is extremely small. Calculation
results of the vibration level at the border between roads and housing sites are shown

in Table 19-2-7. These values are equal to the threshold of human being and meet lhe
Vietnamese Standard {0.054m/s’=75dB).
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Table 19-2-7  Catculation results at border between roads and housing site

. Hourly traffic conditions Vib. Level
L.ocations :
Small vehicle vatume(U) Large vehicle Av. Speed(km/h) _(dB)
volume(U})
Main road 368 184 60 50.0
| _Ring road 733 691 9 54.2
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CHAPTER 20 ECONOMIC AND FINANCIAL
EVALUATION

The financial and economic viability of the New CBD project will be examined in this
Chapter. However, the New CBD project in Xuan La area is a part of Hanoi Urban
Development Corridor (HUDC). The conclusion of the transport master plan is that all
the HUDC be developed in accordance with the Master Plan to lighten: the future
transport burden in the present built-up area, and to maintain better living standard,
and the New CBD project in Xuan La will not be enough to accommodate the
estimated futute population and work forces. All the HUDC would be well developed
to meet the future land demand. Therefore, the preliminary financial and economic
viability of HUDC will also be examined for reference based on the information
obtained from the preliminary design of the New CBD Development. '

20.1 Premises
20.1.1 Project Schedule
The HUDC project conﬁisls of four sub projects. They are:

New CBD Development Project;

New CBD Annex Development Project;
Yen Hoa Development Project; and

Dai Kim Development Praject.

Each project was divided to a few development packages, for example New CBD
Development Project was divided three packages, Yen Hoa Development Project four
and Dai Kim Development Project two excluding New CBD Annex Developmeit
Project which consisted of a package. SR - '

The 'deve10pmen( schedulé is shown in :TE:l.bIc 20-1-1.

Table 20-1-1  Project Schedule

Work Package 199x " 200x . 200x _
Year 7,8:9 011,21314)51617,8 9T01112]374:5/6:7,8
New CBD No.1 SE SRR R
New CBD No.2 BN EBEGEE SR R S
New CBD No.3 N O R S I I
New CBD Annex R 1C1CS S Sy 4 4 1
VeurioaNor {4 gy
Yention R b At etatgttet A A
< III!IIIIIIiiII-I..III
Yen 1Hoa No.4 R CHE T I U
Dai Kim No.] L F: R R CHEH R
Dai Kim No.2 S N R R CH O HE

Note: C means Construction
S means Selling

- 521 -



20.1.2 Land Price

The compensalion cost of rice paddy in this area was considered at around 50,000
VND/m? (4.5U8$/m?) based on the HPC stipulations. Farmers in the area (New CBD,
Yen Ifoa and Dai Kim), however, expected to sell by around 830,000 VND/m?
(80US$/m?) based on the interview survey undertaken by the Study Team. The
average land productivity in agriculture arca is repotted at 3,000 VND/year, therefore
this figure equivalents to the atimost double of the total land productivity for the
infinite years, lii this anatysis 880,000 VND/m? was adopted for cost of compensation
in the markef price.

The land with infrastructures and without infrastructures are quite difference. The land
selling price is estimated based on the market price of lands in the urbanized arca. The
selling price was estimated from the same survey data. Residents of Caun Giay, O Cho
Dua, O Cau Den and Yen Phu (areas scattered along the boundary of the 4 central
districts) gave a selling price of 5,750,000 VNID/m? (523 US$/m?), which is 6.5 times
of the price of land without infrastructure. The land selling prices by land use adopted
it this study arc shown in Table 20-1-2.

Table 20-1-2 Land Sélling Price and Space by Usage

.and Use Price Arga Selling Amount
(M.VND/m2) (ha) (BVNL)
-[Hospital : S X - 5.5 ' 880
~ '|School ) 1.6 48.1 7694
" |Park 0.0 533 .00

Greenbelt 0.0 299 - 00
Promenades ' 0.0 49 0.0
Road ' : 00 168.1 o 0.0
Parking Space ’ S 24 4.7 1123
Sewerage Treatment Plant : 00 92 0.0
“lAdministrative Facilities : - CL24 142 C340a
Convention Center = SR A IR O I ©83 132.6
Office/Shep - . . - .1 80 S 285 2,484.8
Office/Residence = = . o 64 : EY I _ 1L,182.1
Shopping Center © T o 438 ' 185 3919
High Density Residence Area © X 55.9 31,5622
Medium Density Residence Area : 56 1114 $,239.5
 |Totat _ 5924 - 15,3089
Average Selting Price (VND/m?) 2,584,200

20.1.3 Capital and Liabilities

It was assunied that the development body would not be a private firm but a non- -

~ profit public entity. The paid up capital was assumed to be 10 B.VND. A finance from

a foreign sofl loan was assumed to cover 70% of the total investment and the other -

30 %, together with funds to cover cash flow, was assumed to be foreign private bank

finanice in a short time base for one year. Loan conditions assuned are shown in Table
20-1-3.

—522-




Table 20-1-3

Loan Condition

#* including 10 years grace period.
It was also assumed that a 10 % deposit of loan would be requested as a guarantee fec.
A 10% of the amount of the forclgn soft loan was added to the [irst year (1998}
investment and the same amount was returiied in the last year (2008 or 2019) of the
project evaluation period. No guarantec money were considered for other bank loans.

20.1.4 Currency Unit

- Lender Loan Period Interest Rate Note
Soft Loan* 30 Years** 2.1% p.a. Loan for Construction
Soft Loant 30 Years** 23%p.a.  |Loan for Engincering Service
[Bank 1 Year 7.0% p.a. L3S Dollar Interest
Note: *  request 10% deposit )

Al money tens including cost of foreign portion are expressed in Victnam Dong

(VND).
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20.2 Financial Analysis

20.2.1 Financial Costs and Revenues
{1) Financial Costs

The disbursement schedule of (he invesiment is shown in Table 20-2-1. The interest
payment staris after 10 years from when the loan agreement become effective. The
‘inflation effect is not considered. The interest rate of borrowing money and deposit
froin Banks are fixed at 7 % p.a. and 5 %, respectively. The interest rate of the long
term soft loan is also fixed at 2.7 % p.a. for construciion or 2.3 % p.a. for engincering.
Taxes arising from land rates and any corporate tax are not considered in the cost.

Table 20-2-1 Disbursement Schedule of the Financial Invesinient
{unit : BVND)

_ _ New CBD Project 1HUDC Project
Year Investment Operatien Cost : Investment Operation Cost
1998 358 16 358 16
1959 1,821.8 72 ©1,8278 72
2000 464.7 _ 1.2 _ 464.7 4.4
2001 2,6163 R & 2,616.3 : 4.4
2002 279.9 125.2 31,0782 1324
2003 2,064.3 101.6 413726 108.8
2001 3358 S I} I A - 48378 1489
2008 - 489.3 _ 1181 - 3,514 1253
2006 ' ¢0 : [LEN . 4,110 369.9
2007 0.0 . 1080 . © 27785 3024
© 12008 0.0 1080 3,0872.5 593.8
D209 co _ 00 ¢ " 53834 2329
: 2010 0.0 : 0.0 ' 3,576.5 4944
~2on 0.0 - 0.0 L 37647 2105
S 1 P 0.0 00 20374 415.0
12013 : 6.0 _ T 0 122y 307.3
;2014 _ eo . 0.0 .- BIS9 2724
| [2015 : ‘ o0 ] NN+ X B : DL,0907 0 3156
2016 0 00 T 484 161.9
ez b 000 |- 00 c00 3627 -
2018 1 .00 ; 00 - 00 165.0 .
Total LATEE 8409 T 49,3186 4,758 8

" Operation cost is consisted of administration expenses and sales expenses.
Adminisiration expenses were calculated under the following assumptions:

“a) " Indirect expenses would be the same amount as personnel expenses.
' b)  Average monthly salary would be 2 million VND.
¢} Number of employees would be 75 at start and increase to 300 in two years and
then it will be fixed. -
Sales expenses were assumed as § % of realized sales.

(2) Revenue

Revenue comes from the sales of land. Sale of the land was assumed to be completed
in three years after the completion of construction. The revenue schedule during
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project period is shown in Table 20-2-2.

Table 20-2-2  Revenue Schedule  (Financial Analysis)

{unit : BYND)
[ Year New CBD Project “HUDC Project
1998 00 0.0
1999 0.0 0.0
2000 0.0 0.0
2001 0.0 0.0
2002 2,360.6 2,160.6
2003 1,888.4 1,888.4
2004 2,690.7 2,690.7
2008 2,218.6 2,218.6
2006 C2,i17.6 7.169.4
2007 £ 2,016.6 5,760.4
2008 2,016.6 11,587.8
2009 0.0 4,370.6
2010 0.0 9,600.2
2011 0.0 35222
2012 0.0 3.012.5
2013 00 5,857.4
2014 0.0 - 5,160.0
2015 0.0 6,024.4
2016 - 0.0 2.949.0
2017 0.0 6,965.0
2018 . 00 3,0120
2019 _ 0.0 3,0120
Total . 15,309.1 92,5013

20.2.2  Profit Loss Statement {PL) and Balance Sheet (BS)
(1) WNew CBD Development

" The cash balance is shown in Fig. 20-2-1. The first revenue accrued in 2002, the 4th

~ year from the siart and the largest camulative loss which is 5,579 BVND occurs in the

| year 2001. Afier 8 years of continued loss, it turns to profit. The PL of 2008, whtch is
the final year of the pro_;ect shows a cumulative profit of 5, 985 BVYND.

68,0000
4,0000
2,0000

00
-2,000.0
-4,0000 |-

P\ccumu!ame Bafance r

B.VND

%oﬂemmn -

2007
2008

“Fig. 2021 PLand BS of New CBD

This surplus can be funded to the developmcnt of the raifway between the North
Thanh Long area and Ceniral Hanoi via the New CBD area. The cash flow table (Cl')
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shows borrowinigs of 4,400 BVND which correspond to the cumulative loss of 5, 5’?9
BVYND. The conctusion from the PL pro forma is that the project is promising if the
execuling body has enough bank credit to borrow 4,400 BVND, in spite of total assets
are 2,802 BVND at the same time. The PL, the CF and the BS are shown in Table 20-
2-3..

(2) HUDC Development

The largest cumulative loss occurs in 20035 and the amount is 11,868 BVND. Short
term loan in relation to that loss is 9,000 BVND and the largest amount of the short
term loan will be 11,500 BVND at 2007. It turas to a profit after 9 years from the start.
The BS for 2019, the last year of this project, shows a 49,428 BVND surplus. A part
of this surplus can be utilized for the railway development along RR No.3. Fig. 20-2-2
illustrates movements of revenue, expenditures, accumulated P, and amounts of short
term loan. It is clear from Fig. 20-3-2 thal the project scale is very big but project
itself is sound if the organization can cope with such a long terin deficit as mentioned
in above. The PL, the CF and the BS of project are shown in Table 20-2-4..

15.000.0 _ - — fAcCLmuiatne Ba!an:ej,_
iolm‘o . - e [T D - : -
50000 [
g 0.0 2iby N
ol 1 .
-5000.0 - L
10,0000 ° ‘ ;.
-15,000.0 L
o (@] o [ ] (=] o <t w0 o)
Yea [/ (=] o g 8 [ - .~ - 5~ —
Lo & & & 8 8 R R ® & 8§

Fig. 20-2-2 PLand BS of HUDC Project
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Table 20-2-3 Profit and Loss Statciment (New CBD)

Year 1998 1999 2000 3001 2002 2003 2004 1005 2006 00T 2003
Profil znd 1.0ss Statement a -
Revenue ) 0.0 0.0 0.0 00 1,391 12313 1,7543 144635 13807 1348 1,348
Sales of Developed 0.0 0.0 0.0 00 23606 18884 26907 2,186 21176 20166 20166
Fand
Expenses
Total of Expenses 464 19750 6259 293135 5660 23304 4775 6074 131 1080 1080
Enginccring & 358 907 4647 6826 2799 4056 3358 4893 0.0 0.0 040
Construction
Land Acquisition 00 11,7321 00 1,933.7 00 16587 0.0 00 00 00 00
Sates Expenses 0.0 0.0 0.0 0.0 1180 944 1345 11069 1059 1008 1008
Administration 36 712 12 72 72 12 7.2 12 7.2 12 12
Expenses :
Soft Lean Interest 0.0 00 0.0 00 0.0 0.0 0.9 00 0.9 0.0 00
Short Term Loan Interest 70 1400 1540 3680 1610 1545 0.0 0.0 0.0 0.0 04
Ix Business Revenue 0.0 00 0.0 040 89.7 00 1107 806 1002 954 954
Intercst Recelvabic 09, 0.0 0¢ 00 £9.7 00 07 806 1002 954 954
Proft (Loss) before Tax A84 21,9750 -6259 29315 18842 4420 23238 1,691.7 21047 2,0040 2,0040
Dividend 00 0.0 0.0 0.0 1.0 1¢ 1.0 1.9 O B N1 1.0
Cumulative Profit (Loss) 464 22,0214 -2,6473 -5578.8 -3,6056 -4,1386 -1.B15.8 1250 19787 3981.6 59846
Cash Flow Table
Cash Inflow
Capital & Deposit
Capital Investment 10.0 0.0 00 00 0.0 0.0 0.0 0.0 0.0 00 0.0
Deposit 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0 00 0.0 20
Loan ’ .
SoftLoan “35.8 9.7 4647 6826 2799 4056 3358 4893 0.0 00 00
Short Term Loan 1006 20000 22000 44000 23000 23500 0.0 0.0 0.0 00 0.0
~ Sales 0.0 0.0 0.0 00 23606 18884 26907 22186 21176 20166 20166
Ex Busingss Revenoe 0.0 0.0 00 0.0 89.7 60 1107 806 1002 .. 954 5.4
Cash Inflow Total 145.8 20007 26647 50826 50302 46340 3,1372 2,7885 2,21 7.8 2,1320 21120
Cash Quiftow : : :
Depaosit ) . . : _
Deposit 97.2 0.0 0.0 00 480 00 573 - 00 09 0.0 0.0
Repaymenl . o :
“Soft Loan Repayment 60 90 0.0 00 0.0 00 0.0 0.0 0.0 0.0 06
Short Term Loan Repayment 0.0 1000 20000 22000 44000 23000 2350 ° 00 00 00 . 00
Expenses 464 19750 6259 29315  S86.t 23304 4775 6074 1131 1630 198.0]
Dividend 00 . - 00 00 0.0 0.0 0.0 90 0 K i 1.0 1o}
| Cash Quifiow Total 1436 20750 26259 51315 50141 46304 28863 6084 TR 1090 1090
Cash on Handfin Banks 22 15.7 388 -489 - 168 13.6 2509 2,1800 21037 20030 20030
Cumulative Cash on Hand/in Bank 22 179 56.7 78 239 37.5° 2884 24634 45721 65751 85781
B3alance Sheet . .
Assets
“Curreng Assets ) . Co . IR o
Cash on Hand and in Banks 22 179 s67 781 239 315 2834 24684 45721 65751 85780
Property - o : 0 . : :
- Land ] 00 L7 17371 -2,8023 12,1074 35924 28189 2,0454 13270 6633 0.0
Liabilitics and Capital Surplus (Deficiency) . B
Paid-up Capitals 10.0 0o . 100 10.0 10,0 10.0 106, 160 100 10.0 0.0
Soft Loan . 358 1265 5912 1,2738 1,553.7-1,959.3 2,295.1 27844 2,7844 27844 27844
Short Terim Loan 1000 20000 22000 4,4000 23000 23500 0.0 0.0 0.0 00 00
Surplus (Deficiency) 1436 <3815 41,0074 2,877 -1,732.4 6394 8022 170905 31047

44112 57837
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Table 20-2-4 Profit and Loss Statement (1IUDC) (1)

Year 1998 1999 2000 2009 2002 © 2003 2004 2005 2006 2007 2608
[Profit and Loss Statement ’ :
Revenue
Sales of Developed 1and 0.0 00 0.6 0.0 23606 §8ER4 26907 2,2186 71094 5,760.4 11,587.4
[Fapenses .

’jl'otal of Fxpenses 394 18130 4790 26307 32006 42464 49867 36358 45009 30809 36513

Faginecring & 358 90.7 4647 6826 4044 6961 L7553 1,4508 15086 10299 12917
Construction

1.and Acquisition 0o 41,7371 00 19337 26738 34415 3,08)5 20547 26224 1,748¢ 1,765.8

Sales Expenses 0.0 0.0 0.0 08  1IED 944 1345 1109 3555 2880 5794

Administration Expenses i6 72 14.4 14.4 14.4 144 14.4 14.4 144 144 14.4

Soft Loan Interest 00 0.0 0D 0.0 [1X1] o0 0.0 04 0.0 0.0 0.

Paymemt : . . ]

Short Term Loan Int. 00 1225 1225 273.0 4550 5600 6300 6300 644G 2050 350

Payment

[Fx Business Revenue

Interest Receivable 0.0 0.5 12 1.2 121 31 19,5 41 335 40 IRy
[Profit {1.oss) before Tax -394 18345 4779 22,6295 -$3R0 23549 22,2765 -1,4172 26390 26815 2309.%
[Dividend 0.0 0.0 0.0 00 0.0 0.0 00 00 1.0 1o 10
eofit {Loss) of this Year S04 LRSS 4779 26195 -RIB0 22,3549 2,276.5 -1,417.1 26390 2,6835 83093
K'unmtative Profit (Loss) -394 -1E739 23518 46813 -52103 -R174.1-10,4506-11,867.8 -9,2288 -6,5453 11,7640
[ ash Flosy Table
K ash Inflow ’

Capital & Deposit )
Capital 100 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 41
Deposit 97.2 0.0 (1] 00 2748 0.0 578 00 1727 06 1524

Loan ) :

Sofs Loan 358 20,7 4647 6826 4044 6961 17553 14523 1,5086 11,0299 1,201.7
Short Term Loan 00 1,750.0 L,7500 35000 6,5000 R0000 90000 90000 9.2000 11,5000  500.0

Sales- 0.0 0.0 0.0 00 - 00 23606 18884 26907 2,21R6 71094 5,760.4

Ex Business Revenue 0.0 0.5 1.2 1.2 1214 3.1 9.5 4.1 305. 40 3728

Cash Inflow Total 1430 1L,E41.7 2,2159 4,583.8 70913 11,0598 12,721.0 13,1546 13,1354 19,6433 80773

ICash Quiflow

Depasit
Deposit 9.2 00 0.0 0.0 2748 G0 57.8 0.0 1757 1X1] 152.4

Repayment )

Sofl Loan Repayment 0.0 00 0.0 .0 00 6.0 0.0 00 0.0 0.0 0.
Short Term Loan Repaynent 00 00 L7500 17500 39000 6,5060 80000 90000 90000 %7200.0 11,500

Expenses ASR OVB2IR 4647 26163 31962 42320 49723 36254 44865 13,0665 1635

Dividend 00 00 0.0 00 G0 0.0 0.0 - 00 1.0 10 1.

Cash Culfiow Total 1330 18278 22147 43663 73711 10,7320 13,030.1 12,6254 13,665.2 12,2675 15,2503

Cash on Hand and in Banke . 10.6 134 12 2175 797 0 3278 300 529.1 - -329.8 723758 -7,213.0
KCurtulative Cash on Hand'in Banks 10.0 234 246 221 624 3901 El.E 6102 §0.4 74562 243
Batance Sheat : . '
lAssets o

Current Assets : : : . . ; ) : :

Cash on Hand and in Banks 1090 234 246 2421 24 39001 1.1 6102 804 74562 24372

Property S o _

' Land B 00 1,731 17371 2.8023 47817 80490 10,3580 9,856.6 10,4235 10,1717 $,219.1

1iabilitics and C'apital Surphus : : ] :

¢ Paid-up Capitals . i00 100 10.0 100 100 109 10.0 100 100 100 10.0

© Scft Loan 358 1265 5912 L273E 16782 23743 41296 55894 76980 R,1279 94194

© &hed Tenm Leoan GO0 1,7500 L7500 39000 65000 35,0000 90000 60000 92000 11,5000 5000
358 21260 -389.5 -2,139.5 33446 -1,9452 -2,7005 41326 -5£040 20100 4673

| __Surplus {Deficieney)
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IE

Surpius (Deficiency)

83510 79418 150465 14,0127 18,6827 220185 25,6759 31,3R46 34,RG2.0 43,9786 49,9179

Year 2009 - 2010 2011 2012 2613 2014 2005 2016 2017 4
Profit and Loss Statemant
[Revenue .
Sales of Devetoped Tand 43706 96002 39222 ROI2ZS 58374 31600 60244 29391 69650 30120 3012(
txponsss
Total of Expepses 58163 40709 39752 24524 15291 L1083 14063 2103 3627 1650 1654
Enginzering & oR7.2 12964 1,3654 4378 12219 359 1,0907 7484 0.0 00 0.0
Constnaction
Land Acquisition 35962 22801 23993 1.59%¢6 0.0 0.0 0.0 X4 00 1] 0.0
Sales Faxpenses 2185 4RD.O 1961 4006 2929 1580 3013 1475 3483 1506 130
Adiminisiration Fxpenses 14.4 144 144 144 4.4 4.4 14.4 14.4 144 144 14.¢
Soft Loan Interest 38 334 G 1248 1228 1208 1392 130 1985 1959 313§
Payment
Short Teom Boaa Int. 0o 00 0.0 0.0 6.0 0.9 0.0 0.0 09 0.0 0.0
Payment
Ex Business Revenoe . . ) .
Irteredt Reveivable A2 306 414 TI64 BSRT 12267 16192 12179 22827 24921 2912 %
frofit (Loss) before Tax S1,433.6 58499 3583 63364 52170 53484 62372 13,9568 88851 53390 57697
ividend 16 1.0 1.0 10 10 16 10 1.6 190 10 . 14
Profit {Loss) of this Year 14336 58499 3583 63364 52170 53484 62370 19568 8850 33390 59697
Cuanulativé Profit (Loss) 3304 61803 6,538.6 12,8751 18092.0 23,4404 29,677.6 33,634.4 42,519.5 47,8585 $3.618.3
Cash Flow Table :
ICash Inflow
Capital & Beposit
Capitl 090 0.0 g0 ‘04 0.0 0.0 00 6.0 09 00 0.6
[3eposit 252.8 1242 00 - 00 1287 0.0 89 0.0 45 00 0.
Loan
Sofl Loan - 9872 172964 13654 © 4373 1,2209 8359 10907 V484 00 0.0 0.0
Shart Teon Loan 00 - 00 00 00 00 0.0 0.0 0.0 0.0 0.0 0q
Saks - 11,587.8 43706 96002 39222 801335 58574 51600 60244 29491 69650 30120
Ex Business Revenue 122 3206 . 4it4 7764 B3R7 L,296.7 1,6192 19179 22827 24921 2912 ¥
Cash Inflow Total 12,8400 61118 11,3769 51364 102518 79900 78788 §690.7 52363 54571 59347
ICash Outllow
Beposit ) .
Depasit 2528 1142 0.0 00 1287 00 89 00 45 (X R X1
Repayment . .
Soft Loan Repayment £1.6 816 8E6 3259 - 3253 3247 3619 613 4965 4959 B0l
Short Teom Loan Repayment  500.0 00 0.0 00 0.0 0.0 0.0 090 0.0 00 00
Expenses 48357 40899 39938 72,5528 16376 17147 1,531.2 10329 5467 3465 ¢ 4844
Dividend 1.6 10 1.0 10 10 1.0 1.0 10. 10 1.0 R
Cash Quillow Total G67LL 42968 40764 28897 10926 15404 19030 13953 10487  R434 L1479
Cash on Hand and in Banks ©GI6RS  1,8151 7,300.5 22467 31592 64496 59758 7,2953 41876 86137 4,586
Cumulative Cashon Hond'in Danks 6,412, 8227.0 15,527.6 17,7743 23,9335 32,383.1 38,338.9 45,6543 49,8419 58,455.6 63,042 §
3alance Sheet ’ : s
Assats
Current Assets : s Lob . . S
Cash on Hand and in Banks G,412.1 §227.4 15,527.6 17,7743 23,9335 32,383.1 38,3589 45,6543 49,B41.9 5R455.6 63,042 5
Property : . : . . i : : i
Land 12,2742 11,2647 12,3527 90,1842 ,591.5 39989 23993 L1997 0.0 G0 00
i atilitics and Capita) Surplus : ;
Patd-up Capitals . 104 100 10.0 10.0 100 100 10.0 10.0 10,0 140 10.0
Sofl Loan 10,325.2 11,540.0 12,8238 12,9357 13,8323 14.343.5 15,0723 15,4594 149629 14,467.0 13,6044
Shot Term Loan 0.0 00 00 00 00 0.0 00 0.0 00 00 . 04
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20,23  Financial Internal Rate of Return (FIRR)
(1) New C8D Development

Residual value in 2008 is zero after sold out of land attached and the FIRR is 22%
{scc Table 20-2-5). Sensitivity analysis for up to 20% cost increase and a 20%
decrease of sales was undertaken. The results are shown in Table 23-2-6. Based on the
assumptions, the average rate of intétest beconmes 4,8 % per annum (see Table 20-2-7).
The case of 20 % of cost increase and 20 % of sales decrease, shows 7% of  FIRR.
It means that all cases were above the minimum requirement of IRR (4.8 %).

Table 20-2-5 FIRR of New CBD Development
. : {unit: BVYND)

No. Year Cost Revenue Net Revenue NPV .
1 1998 394 0.0 -48.5 - 485
2 1999 1,835.0 0.0 -1,852.6 -1,772.5
3 2000 471.9 0.0 -630.4 -574.0
4 2001 2,623.5 0.0 -2,858.9 -2,483.8
5 2002 _ 405.1 -2,360.6 1,904.5 1,5789
6 2003 2,165.9 1,888.4 3513 -277.9
7 © 2004 - 4715 2,690.7 2,203.7 1,663.3
g 2005 607.4 2,218.6 1,599.4 1,15L.9
9 2006 113.1 2,117.6 2,004.5 1,377.6
10 2007 108.0 2,016.6 1,908.6 1,251.6
1 2008 108.0 2,016.6 1,908.6 1,194.2
Wet Present Value : 3,060.8
At Discount Rale of] 0.048
Financial IRR: 0.16
Table 20-2-6 Sensitivity Analysis of New CBD Development
' o : _ (unit: %) -
¢ Decrease of Sales . - Cost Increase (Times to Standard Case)
{Times to Standard Case) 1.0 L 1.2 -
: N 7] 18 15
09 18 14 1t
0.8 - 14 16 7
Table 20-2-7 Weighted Cost of Capital of New CBD Case
' _ (unit: %)
ftem Amourt Ratio to the Interest per Weighted Cost
. _ : (BYND) Totat (%) Annum of Capital
Soft Loan (construction) 1,8208 204 2.7 0.55
Soft Loan (engincering) 119.3 1.3 23 - 0.03
Shoit Term Loan (yeatly) 7,0059 78.3 7.0 5.48
Total 8,955.0 160.0 6.06

© (2) HUDC Development

The FIRR shows 16 % (sce Table 20-2-8) and the residual value at 2019 was #cro
because the land would all be sold. Sensitivity analysis for up to 20 % cost increase
and 20 % of decrease of sales were undertaken., The result are shown in Table 20.3.7.
The average rate of interest of the HUDC case becamie 5,9 % per annum (see Table
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20.3.8). The reason why the average rate of interest of HUDC development case is
tower than that of the New CBD development case is that in HUDC case the revenue
of the first project could partly cover land acquisition costs for the second project and
this fund raising scheme would be continued, but in the New CBD development case
it could not be cavered by the other project, then part of short term loan will become
larger. These cases which could not cover the minimum requircment of  IRR (5.9%)
were a case of a 20 % cost increase and a 20 % sales decrease.

Table 20-2-8 FIRR of HUDC Development
(unit: BVND)

No. Year Cost Revenue Net Revenue NPY
1 1998 48.5 S 040 - -48.5 -48.5
2 1999 1,857.6 : 0.0 -1,857.6 -1,794.1
3 2000 63176 0.0 ~637.6 © 25949
4 2001 2,866.1 00 -2,866.1 2,582.1
S 2002 3,261.5 2,360.6 -900.9 -783.9
6 2003 4,320.2 1,8884 24318 -2,043.6
7 2004 '4,996.2 2,690.7 -2,305.5 -1,871.2
8 2005 3,651.6 22186 -1,433.0 -1,1233
9 2006 4,5009] . 7,109.4 2,608.5 1,974.8
10 2007 3,080.9 5,760.4) 2,679.5 1,959.2] .
It 2008 3,651.3 11,587.8 7,936.5 5,604.6
12 2009 5,775 4,370.6 -1,400.9 -955.5
13 2010 4,026.6 9,600.2 T8§,57361 36715
i4 2011 39314 3,9222 - 9.2 -59
15 2012 23139 80125 5,698.6 3,501.5
16 2013 1,392.9 - 5,8574 4,464.5 2,649.4
17 2014 974.4 5,160.4 4,186.0 2,399.2
18 2015 . 1,2536 6,024.4 4,710.8 2,610.9
19 2016 7602 - 2949.1 1 2,188.9 1,170.3
. 20 2017 L1983 - 6,965.0] " 5,769.7 2,979.2
S 21 2018 : .. 7023 3,012.0 - 2,309.7 - L1518
L2 2019 - 173] 1301200 2,994.7| 1,442.4
Net Present Value | - 19,342.2
At Discount Rate of] 0.035
Pinancial IRR:| -+ 15.26%
Table 20-2-9 Sensitivily Analysis of HUDC Development
) _ (uait: %%)
Decrease of Sales Cost Increase (Times to Standard Case)
(Times to Standard Case) 1.0 1.1 1.2
10 16 i3 ’ 10
09 .13 - 10 ' T
0.8 9 6 4
Table 20-2-10 Weighted Cost of Capital of HUDC Case
' " (unit: %)
ftem " Amount Ratio to the Total Interest Weighted Cost
: ) {OVND) . {%0) per Annum . of Capital
Tong Term Loan{construction) - | 11,384.6 235 27 0.63
Long Term Loan(engineering) AN 1.6 2.3 0.04
Short Teem Loan{yearly) : 36,3300 9 S 70 5.24
Total _ 48,5123 1000 5.91
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20.3 Economic Analysis

20.3.1 Definition of Economic Costs and Iicononic Benefits

(1) Economic Costs

Economic construction costs were calculated for several cases of construction works
and these costs were compared with their financial costs. Using this procedure, 0.94
“was obtained as the Standard Conversion Factor (SCF) from' financial costs to
economic costs. All econontic costs were estimated by applying this conversion

factor.

(2) Economic Benefits

1) * General Description

“The economic benefits of the HUDC (including New C

‘divided to:

'A. Increase of land productivity,

Table 20-3-1 Disbursement Schedule of Economic Costs
(unil: BVNIY)

Year New CBD Project HUDC Project
1998 37.0 7.0
1999 1,724.9 1,224.9
26000 1436 450.4
2001 2,466.1 24729
2002 380.8 3,018.0
2003 2,636.0 3,991.6
2004 4489 46875
2005 571.0 34214
2006 106.3 42308
2007 101.5 2,896.1
2008 101.5 3,432.2
2009 0.0 5,467.3
2010 00 3.826.7
2011 00 37367
2012 0.0 23053
2013 0.0 14374
2014 0.0 1,041.8
2015 0.0 1,321.9
. 2016 0.0 855.6
2017 00 3409
2018 00 (1551 ¢
L2019 : 0.0 1551 1
Fotal 84176 51,0066

B. Vehicle Operating Cost (VOC) savings and

C. Facility cost savings.
2} Increase of Land Productivity

Land productivity differences between differéat land uses is difficult to measure, In
this study, it was assumed that market price of lanid represented productivity of land.
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The Profit and Loss (PL.) Statement of HUDC shows that total sales of land until 2018
will be 92,501.1 BVND and thie total price of purchased land will be 31,935.3 BVND.
Also the PIL Statement of the New CBD (sce Table attached at the end of this chapter)
gives total sale of 15,309.0 BVND and total land acquisition costs 5329.5 BVND.
Based on these data, the value added rate included in the selling price is 0.652 for the
New CBD project and 0.655 for HUDC (Table 20-3-2).

Table 20-3-2 Value Added Rate of Land Devetopment

New CBD Project HUDC Project
Total of Land Sale (BVND) | 15,309.0 92,501.1
Total of Land Acquisition Costs (BYND) 5,329.5 31,9533
Difference of Sale and Acquisition (BVND) 9.979.9 60,5478
Value Added Rate in Selling Price 0.652 0.655

The Increase of land productivity was assumed and is shown in Table 20-.3-3, by
multiplying the value added rate of the selling price by the sales of land.

Table 20-3-3 Increase of Land Productivity

(unit: BVND)
-Year hen CBD Project HUDC Project
1998 0.0
1999 0.0
2000 0.0
2001 . 0.0
2002 1,539, 1,546.2
2003 4,231 1,236.9
2004 1,754.3 ' 1,762.4
2005 . 11,4465 1,453.2
2006 . 11,3807 4,856.6
2007 ' 1,3148 3,773.1
2008 o 13148 75900 ¢
2009 0.0 2.862.7 .
2010 : 00 6.288.1
11 | R 00 2,569.0
2012 00 5,248.2
2013 .00 ] 38366
2014 : .00 3,379.8
2015 08 S39460
2016 C 0D : 1,9316
. 2017 : 00 4,562.1
2018 0.0 1,972.8
2019 L00 19728
Total 9,98).5 54,5000 |

3) Vehicle Operating Costs (VOC) Savings

The difference of VOC of “with New CBD construction project case™ and “withoul
New CBI construction project case™ is the VOC saving of the New CBD construction
project. VOC savings of HUDC construction project can be calculated in the same
way. In the both cases, the VOC savings beyond the master plan target year of 2015
aré fixed to the value in 2013, because of uncertainty of the traffic demand beyond the
target year.
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Table 20-2-4 VOC Savings
: {unit: BVND)

Year New CBD Project - HUDC Project
1998 0 0
1999 0 0
2000 9.2 0
2001 25.6 0
2002 56.5 40
2003 874 499
2004 114.1 1449
2005 321 - 1756
2006 1816 285.3
2007 219 3198
2008 ‘309.0 519
2009 3558 399.9
2010 415.1 446.1
2011 4744 496.9
2012 508.3 5529
2013 5422 6144
© 2014 6029 682.1
2015 663.7 756.4

4) " Facility Cost Savings

New CBD was planned to accommodate 165,000 population in a totat 167 ha of
residential area, which means a high net population density of 988 personstha. If this
arca was lefl to take its awn course, this 165,000 population will spread and would
need more land. The New CBD development provides highly intensive infrastructure
to support the lives of the large population, and if these population resides
individually, the more investment for the infrastructure will be needed to maintain the
same level of living standard. Therefore, the difference of infrastructure development
costs of the lower density land and the New CBD can be considered as a social
benefit.

‘Here, we assume the double land for the lower density land development case. Some

. infrastructure will require the investmeént in proportion to the land arca, and some will

“not havé any relation with land area size. Facility development costs to cover this
double size land arca of the New CBD were estimated as shown in Table 20-3-5.

Table 20-3-5 Facility Construction Costs in the Case of Same Population scattered
~inaDouble Size Area

. : : _ {unit: BVND)
- Work e 1 New CBE Development | Double Size Area Dev. Cest Facility Cost Saving
: Cost ' :

Read i : 51230 772.60 200.30
Reclamation 2527 505.3 252,60
R. C. Box Culvert 56.60 6220 : 5.60
Litilitics } . 01.00 55110 50.10

© IStructure Constroction _ 140.70 140.70 0.00
" |Green Belt 13880 15280 14.00
Park 4320 86.50 4330
Disposition Area 109.00 102.00 0.00
Parking Area 11.60 1.0 0.00
Water Supply Facilities 13490 368.50 3160
Sewage Pipe ‘158 17.40 1.60
Power Supply 339.2 o 3390
Telecommunication : 301.3 33140 3010
Total 2816.6 - 3,481.50 © 664.90
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The rate of increase of cost for the double size development in the casc of the New
CBD Development is 1.236 (3481.5/ 2816.6) and net increase is 0.236 (1.236 - 1).
The facitity cost savings of HUDC were estimated applying this rate of net increase of
costs to original construction costs. The annul facility cost savings of the New CBD
and HIUDC developments are summarized in Table 20-3-6. Summary of ccononmic
benefits in the said manner are shown in Table 20-3-7..

Table 20-3-6  Facility Cost Savings

(unit: BYND)
Year New CBD Development| TUDC Developruent
1998 84 g4
1992 S 4 214
2000 109.7 169.2
2001 161.1 161.1
2002 66.1 95.4
2003 95.7 164.3
2004 79.2 1143
2005 1155 3445
2006 0.0 156.0
2007 0.0 243.1
2008 00 304.8
2009 00 2330
2010 0.0 306.0
2011 0.0 3222
2012 0.0 ‘1033
2013 0.0 2884
2014 0.0 1973
2015 00 251.4
2016 0.0 176.6
2017 0.0 0.0
2018 ()] 0.0
2019 0.0 0.0
Tolal 8571 34,1072
Table 20-3-7 Summary of Economic Benefits - _
) : {unit: BYND)
‘ B New CBD Development ) HUDC Development - .ol
Year Land Produc-tivity| VOC Savings Facility Cost -Land Produc- VOC Savings | Facility Cost
g In¢rease - Savings | | tivity Increase © Savings
1558 0.0 0 84 . 0.0 0 - 84
1959 09 0 214 L 0.0 ‘o 214
2000 00 . - 0 169.7 © 00 92 109.7
- 12001 05 0 161.1 040 256 161.1
2002 1,539.1 - 400 66.1 1,5462 565 954
2003 1,313 49.9 95.7 1,2369 874 164.3
2004 1,754.3 1449 9.2 1,7624 1144 4143
2008 14165 1756 155 1,453.2 1321 3445
2006 1,380.7 2853 0.0 4,856.6 1816 35690
2007 13148 ‘3194 © 00 3,731 219 2431
2008 1,314.8 3579 - 00 ~1,590.0 369.0 304,83}
2009 0.0 399.9 0.0 28627 3558 233.90]
2010 0.0 446.1 - 00 6.288.1 4151 306.0
2018 0.0 4569 0.0 2,569.0 474.4 mz
2012 00 5329 00 5,248.2 5083 t03.3
2013 00 6144 S 00 383661 5422 2884
2014 1] 6321 00 33798 602.9 1973
2013 00 756.4 040 35460 6637 257.4
2016 0.0 756.4 0.0 1,931.6 £63.7 176.6
2017 00 7564 00 4,562.1 663.7 S 00
2018 0.0 756.4 0.0 1,972.8 663.7 SO0
2019 0.0 756.4 0.0 19723 663.7 0.0
Total 9981.5 83477 6571 54500 73546] 410722
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20.3.2 iconomic Internal Rate of Return

Road _improvcmcnt project can not produce enough VOC savings in short term:,
Considering project life and decrease of benefits by the discounted rate, a 30 year
project period was adopted in this study.

Land development project can not produce benefits after selling land. Productivity of
land is condensed in land price itself. Buyer of land decides to buy that land after he
calculates the productivity of land in long run.

This project is the mixed project of road improvement and land development. In order
to ceordinate two different type of projects we adopted the following benefit
calculation procedure.

a) Benefit calculation of land stops at the ycar when land has been sold out, but it
contimuies no benefit no cost operation until the 30th year from the start of
construction.

b) DBenefit of roads continues until the 30th year from the start of construction.

¢) Residual value of roads does not count due to the value has been included in the -
selling price of fand.

1) NewCBD Dévclopment

Two type of EIRR was examined in this section. First is EIRR of transport benefits
and second is EIRR of land development project.

This project starts in 1998 and terminates in 2008. Investment starts from 1998 and
* terminates in 2005. Recovery of the land development project starts from 2002 and
ends in 2008, but recovery of the road development projects ends in 2035,

(@) EIRR of Transport Cost Savings |

. Collllstru"clion costs of roads are only considered for cost items. Benefits are also
“lmited to VOC savings. The economic cash flow is shown in Table 20-3-8. The EIRR
becomes 57.71 %. It means New CBD project is viable as a road development project.

{b) EIRR of Land Development

EIRR of land dey?elppm'em in_chidcs VOC savings. IE:IRR_ of this project teaches
17.30 % (sec Table 20-3-9). Net Present Value (NPV) by 12 % of discount rate is
2,146 BVND. These figute assure economic viability of the New CBD development
project.

The sensitivity analysis of up to a 20 % cost increase and a 20 % benefit decrease also
examined (see Table 20-3-10). Even at the worst case {20 % cost increase and 20 %
benelit dectease) a 9 % of EIRR were calculated. This means that a high economic
relurn is assured over a wide range of input assumptions.
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Table 20-3-8 liconomic Cash Flow by VOC Saving

_ Unit; B.VYND
Year VOC Savings Costs Net Reve. NPV (32%)
1998 0.00 23.43 2343 -33.38
1999 .00 47.56 -41.56 -61.42
2000 0.00 119.529 0.00 0.00
" 2001 600 79.686 0.00 0.00
2002 40.02 104.355 40.2 315.73
2003 49.91 69.57 4991 39.79
2004 14435 159.453 144.85 103.10
2005 175.63 106.299 175.63 11.62
2006 28532 0.00 285.32 168,90
2007 31983 0.60 319.83 162.04
2008 357.90 0.00 357.90 161.90
2009 399.85 0.00 399.85 161.49
2010 446.06 0.00 446.06 160.85
2011 495693 0.00 496.93 160.00
2012 552,50 0.00 552.90 158.95
2013 614.44 0.00 $14.44 157.71
2014 68207 0.00 682.07 156.31
2015 756.35 0.00 756.35 154.76
2016 756.35 0.0‘0|| 756.35 138.18
2017 756.35 0.00 756.35 123.38
2018 75635 0.00 756.35 110.16
2019 75635 0.00 756.35 98.36
2020 756.35 6.00 756.35 87.82
2021 756.35 0.00 756.35 7841
2022 756.35 0.00 756.35 7001
2023 756.35 0.00 756.35| 62.51
2024 "156.35 0.00 756.35 55.81
2025 756.35 0.00 756.35] : 4983
2026 756.35 0.00 756.35 4449
2027 756.35 0.00 756.35 319.72
2028 . 75635 00 756.35 :35.47
2029 756.35 0.00 756.35 3167
2030 756,35 0.00 756.35 28.27
2031 756.35 .00 756.35 25.25
2032 756.35 0.00 L 156.35 22.54
2033 75635 .00 756.35 20,13
2034 756.35] 6.00] : 75633 1797
2035 756.35| - 0.00 . 756.35 Lo 16.04
U NPV=3042.15
EIRR=57.71%
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Table 20-3-9  Economic Cash Flow of New CBI Development

(unit: BYND)

Facility Cosl

Net Benefit.

Year  |Increase of Land Voo Ben Total Costs NPV (12%98)
Productivity Savings Savings : '
1998 0.0 00 84 84 37.0 -28.6 -42.0
1999 0.0 0.0 24 24 1,724.9 -1,703.5 -2,199.8
2000 0.0 0.0 109.7 109.7 . 4436 -3339 -379.4
2001 0.0 .0 161.1 161.1 24661 -2,305.0 -2,305.0
2002 1,53%.1 400 S 66.1 1,645.2 38038 1,264.4 1,1289
2003 12313 49.9 95.7 1,376.9 2,036.0 - -659.1 -525.4
2004 1,754.3 144.9 - 79.2 1,9784 448.9 1,529.5] - 10886
T 2005 1,446.3 . 1756 115.5 11376 3710 1.166.6 7414
2006 - 1,380.7 2853 0.0 1,666.0 106.3 1,559.7 8850
2007 1,314.8 3198 0.0 1,634.6 101.5 1,533.1 716.7
2008 1.3148 357.9 0.0 1,672 101.5 1,571.2 710.7
2009 0.0 399.9 0.0 399.9 0.0 3999 161.5
2010 0.0 446.1 00 416.1 0.0 446.1 160.9
2011 Q.0 496.9 00 4569 0.0 495.9 160.0
2012 0.0 552.9 0.0 5529 0.0 552.9 1589
2013 . 0.0 614.4] 0.0 6144 Q.0 6144 1577
2014 0.0 682.1 0.0 682.1 0.0 682.1 156.3
2015 0.0 756.4 00 756.4 0.0 756.4 1543
2016 0.0 756.4 0.0 1564 0.0 756.4 1382
2017 0.6 756.4 0.0 756.4 0.0 7564 1234
2018 0.0 756.4 0.0 7564 0.0 756.4 110.2
201% 0.6 756.4 0.0 756.4 0.0 756.4 984
2020 0.0 756.4 0.0 756.4 0.0 756.4 873
2021 0.0 756.4 0.0 7564 0.0 756.4 78.4
2022 0.0 756.4 00 7564 0.0 756.4 70.0
2023 0.0 756.4 0.0 7564 00 7564 6235
2004 0.0 756.4 0.0 7564 0.0 756.4 558
2025 0.0 756.4 00 756.4 0.0 756.4 49.8
2026 0.0 756.4 0.0 7564 0.0 7554 445
2027 0.0 756.4 0.0 756.4 0.6 7564 39.7
2028 0.0 756.4 0.0 756.4 0.0 7564 355
- 2029 0.0f 756.4 0.0 756.4 0.0 - 7564 k1)
f_ 2030 0.0 756.4 0.0 756.4 0.0 756.4 283
©2031 0.0 . 7564 0.0 756.4 0.0 756.4 25.2
22032 0.0 " 756.4 . 0.0 ©756.4 0.0 756.4 225
i 20383 0.0 7564 G0 - 156.4 0.0 - 7564 201
. 2034 0.0 ?56.4 00 o 7564 0.0 756.4 138.0
2035 09] 756.4 0.0 - 756.4 0.0 7564 16.0
' NPV= 2,146.0
EIRR= 17.30%!

“Table 20-3-10 'St;nsitivity of New CBD Development measured by EIRR

. {unit: %)
] Decrease of Benefit Increase of Cost {Times to Standard Case) o
* {Times to Standard Case) _ .
i o 1.0 i1 1.2
1o 17 15 13
09 15 n 11
08 12 n 9

2} HUDC Development

This project starts in 1998 and terminates in 2019, Recovery of the land development
project starts from 2002 and ends at 2019, but recovery of the road development
projects ends at 2035. The EIRR of this project is 10.65 % (sce Table 20-3-11). The
Net Present Value assuming a 12 % of discount rate is -1,405 B.VND and it turns
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positive at a 10 % discount rate.

Table 20-3-11 Economic Cash Flow of HUDC Development

o : {unit: BYND)
Year fncrease of JVOC Savings| Facifity Cost | DBen Tolal Costs Net Revenve. | NPV (12%4)
Land Savings
Productivity
15998 0.0 0.0 $4 84 31.0 2286 420
1999 0.0 0.0 214 214 1,7249 -1,703.5 22,1998
2000 . 92 109.7 1189 C 4504 3315 3767
2001 256 161.1 186.7 24729 -2,286.2 22,2862
2002 1.546.2 56.5 95.4 1,698.1 © 3,0180 -1,319.9 -1,178.5
2003 1,2369 - 874 164.3 1,4838.6 3,991.6 -2,501.0 -1,995.4
2004 1,762.4 HER] 414.3 2,290.8 4,687.5] -2,3967 -1,705.9
2005 1,453.2 1321 344.5 1,929.8 34214 -1,491.6 9479
2006 4,656.6 181.6 356.0 51943 472308 -963.5 546.7
2007 37731 2219 2431 42380 2,896.1 CL34L9 §79.8
2008 T 17,5900 309.0 304.8 32039 34322 47717 2,158.5
2009 2,862.7 3558 233.0 34515 54673 20158 -§14.1
2010 6,288.1 4151 306.0 7,009.2 3,826.7 3,182.5 £,147.6
2013 2,569.0 4744 322 "3,365.9 3,726.7 370 -1§9.5
2012 52482 508.3 1033 - 5,859.8 -2,305.3] - 3,5545 1,021.8]
2013 3,8366 5422 288.4 4,667.2 11,4374 3,229.8 829.0
2014 3,379.8 602.9 1973 4,180.0 1,041.8 3,138.2 719.2
2015 | 3,9460p £63,7 2574 4,367.1 13219 3,545.2 725.4
2016 1,931.7 663.7 176.6 2,772.0 855.6 1,916.4 3501
2017 - 4,562.1 663.7 T 00 572258 340.9 4,884.9] . .7968
2018 1,972.8 663.7 0.0 2,636.5 155.1 2,481.4} 361.4
2019 1,972.8 663.7 0.0 2,636.5 155.1 2,481 4 3227
2020 0.0 663.7 © 9.0 663.7 0.0 66370 - 771
2021 0.0 6637 00 . 6637 0.0 663.7 68.8
2022 o.or 663.7 0.0 661.7 090 663.7 . 614
2023 0.0 663.7 0.0 663.7 0.0 C663.9( 54.8
2024 00| - 6637 0.0 663.7 0.0 663.7 49.0
2025 00 663.7 0.0 663.7 0.0 663.7 C 437
2026 0.0 6637 0.0 663.7 0.0 653.7 19.0
2007 | - 00 663.7 0.0 C 6637 0.0 6637 S 349
C2028 |- 0.0 663.7] 00] 6631 . - 00 - 663.7 310
. 2029 C0p] - 6637 0.0 - 6637 00] ¢ 6637 2.8
2030 i 0.0 663.7 0.0 6637 - 0.0 ©o663.7 D248
2038 | .00 663.7 00 6637 . . 00 663.7 b222
2032 0.0} - 663.7 Do] . . 6637 00 T 663 - 19.8]
2033 0.0 1 663.7 00 663.7 .00 - 663.7 177
2034 0.0 663.7 00l 0 667 0.0 £63.7 L1158
2035 0.0 663.7 8.0 663.7 0.0 6637 T 141
- NPV= -1404.9]
EIRR= 10.65%

These figures assure the economic viability of the HUDC project but its retarn is
lower than the New CBD development project.

Sensitivity analysis of up to a 20 % cost increase and a 20°% benefit decrease was -
undertaken (see Table 20-3-12). The worst case {20 % cost increase and a 20 %
benefit decrease) gives an EIRR of 1%. This is lower than for the New CBD
development project.
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Table 20-3-12  Sensitivity of HUDC Developnient measured by EIRR

{unit: %)

Increase of Benefit
(Times to Standard Case)

Increase of Cost (Times to Standard Case)

1.0
0.9

1.0 1.1 1.2
t 8 6

6 4
5 3 1

08

20.3.4 Conclusion from Fconomic and Financial Evaluation.

The new CBD development shows a little better performance than that of total HUDC
development case. This indicates that the our site selection of the first project (New

CBD area) was correet.,

Both cases, the New CBD development case and total HUDC development case show
economic and finaricial viability. However, both show vulierability to a 20 % cost
increase and a 20 % sale decrease case. Fluctuation of the sale price will be
unavoidable. However, it is necessary to reduce the crror range of cost estimates. Cost
estimates within a 10 % error range are required in order to avoid considerable risk.

A key factor of these projects is creditability of the executing body. The ﬁroject scale

should be restricted by credit given by international private banks.

" The big profits produced from these projects will be usable for further development.
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CHAPTER 21  CONCLUSIONS AND RECOMMENDATIONS
' {THE FEASIBILITY STUDY)

The financial and economic cvaluations of the feasibility study on New CBD
development in Xuan La arca showed the high financial return of 5,466.1 B.VND in
terms of the accumulative surplus in the last year of the project in 2008. The economic
return shows also sufficiently high figures with NPV of 3,218.0 B.VND, B/C of 3.06
and EIRR of 18.3%.

The New CBD development together with building control in the present built-up arca
will contribute to the traffic condilion improvement in the central Ianoi. It will reduce
trips in the central Hanoi by 30% in the year 201 5.

The environmental impact assessment indicated almost no negative impact on the
natural and social environment, except for affect on the farmers carning most of their
income from paddy fields in the study arca. Sonmie 4,500 households will be
compensated and new job opportunitics will be created in the New CBD area, where
some 165,000 residents and 375,000 employees are expected in the year 2015.

Because of financial viability of the New CBD Project, the infrastructures in Xuan La
aréa can be developed without additional public funds from HPC, and it also will
contribute to the improvement of the HPC/TUWPS public funds source. The expected
uet surplus arisen from the New CBD development can be invested to the development
of the public transport modes of railway and bus terminals.

The feasibility study concludes that the New CBD project is financially and
economically viable, will contribute to the improvement of the living and business

environment of the urban population and has less negative environmental impact than -~ -

individual developiments.

“However, lhé development of only Ncw CBD area will not be sufficient {10 L

accommadate the future increase of office demand as well as house demand. In this line,
all of Hanoi Urban Devclopment Corridor (HUDC) projects shall be carried on.-The

‘New CBD development in Xuan La must be the first step in the HUDC plan. It is
recommended that the project be started inumediately.

A New Development Body is necessary to dcvelop land in a systemalic and
comprehensive way. The Study Team proposed three altemalives for the Development
Body, which are: a developnient corporation eslabllshcd by HPC and MOC,; a control
authority of private developers established by HPC; and an enirusted development
company guided by HPC. All three alternatives would be guided by the HUDC
developiment master plan and controtted by HPC.

It is recommended that HPC should set up a commitiee to study the organization of the
development body as soon as possible. Subsequently a development body should be
established to initiate the New CBD project. The body will be fuilly responsible for the
development.

The prefiminary financial analysis of HUDC project shows 43,170.8 B.VND of the
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accumulative surplus in the assumed last yeéar of the project in 2018. It exceeds the total
required investment under the TUPWS responsibility. Therefore, it is recommended that
HPC or the new development body should begin a feasibility study on all the HUDC
arca prior to the commencement of the construction of Ring Road No.3.

It is also recommended that HPC/MOC should begin a feasibility study of the HUDC
devetopment to establish the HHUDC development master plan.,
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Aggregated Zone and Traflic Zone System-
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Aggregated Zone and Traflic Zone System (cont.)
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