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6.1

6.1.1

FORMULATION OF MASTER PLAN
Planning Concept and Criteria

Planning concept and design criteria which aims 1o propose the cconomical, practical
and sustainable Urban Drainage Master Plan are established as follows:

Target Year

The target completion year of the Urban Drainage Master Plan is set at 2020 on the
premise that the proposed project implementation will be taken up at least 20 years.
Conscquently, all plans are to be prepared 1o meet the population and land use in the
targel year 2020, The present and projected future population and land use in the study
arca arc shown in Table E.3.1 and Figs. E.3.3 (1/2) and (2/2).

Identification of Objective Catchment Areas and Canat Systems

As described in Section 3, the objective catchment areas and canal systems in Master
Plan area were identified as follows:

OBJECTIVE CATCHMENT AREAS AND :CANALS

‘ Objective Canal system for Master Plan
Deainage Zone Numberof | Total Catchment | Total Canaf Length
s Canal Systein Area (km?) {km)
Central {C-zone) 4 098.33 T34
Northemn (N-zone) P 127.44 44,105
[ Western (W-zone) | 7291 17732
Southern {5-zone) 5 69.09 35.191
[ North-Eastérn (NE-zone) 5 57.03 24437
Soufh-Fasten (SE-zone} |~ 10 95.13 60.728
Total 27 320.13 257667
Scope of Measures

Considering the level of current structure of the city related to socio-economy,
urbanization, and urban drainage and sewerage infrastructurcs, the Study arca is
broadly classified into the following four (4) areas:

(a) Area A: existing urb_'anized .area's with a combined sewerage system (inner city area)

{(b) ArcaB: existing urbanized areas with a channe! and canal drainage system (inner

. city and a part of surrounding areas) ‘ ;

(¢) AreaC: projected future urbanized areas with a channel and canal drainage system
(high and low fand areas in surrounding areas)

(d) AreaD: areas to be preserved as agricultural land and green open space where has
rainwater storage potential (mainly low-lying areas in surrounding area)
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The arca and location of the above classification from A to I} by cach drainage zone
are shown in Fable 11.6.1 and Fig. E.6.1.

As mentioned in Section 5, a large number of arcas in the inner city (Arca A & B)
have seriously flooded several times a year. These floods cause from a high intensity
rainfall, high water level of the canals and rivers affected by the high tide of South
China Sca, and overage and poor capacity of urban drainage pipes and channels.

‘The surrounding areas; particularly the northern and northeastern arcas from the inner
city (Area B &C) have being rapidly urbanized and drastically changed of their land
use from a paddy field to a residential or industrial arca. As shown in Fig. E.6.2, the
peak discharge of storm water run-off has being increased, duc to lowering of
infiltration and storage potential in low lands, increasing run-off coefficient of the
basin and decreasing of the time of concentration of run-oft. Conscquently, scrious
flood areas have being expanded toward the surrounding areas.

On the other hand, the drainage improvement and rehabilitation works by PCHCMC
have been behind due to the financial constraint of the city. In addition, no Integrated
Urban Drainage Master Plan has been formulated so Far.

Considering the above situation, the integrated urban drainage measures shown in Fig,
E.6.3, which consist of structural and non-structural measures, are proposed in this
Master Plan, in ordér to minimize the project cost and to facilitate the smooth
1mpiemcnlauon of the project. Basic policy of selecting measures is as fol !ons

(a) - In the existing urbanized area, where property and asseis conceniréle without
open space, storin water is to be drained prompﬂ) as much as possnb!c by
structural measures. -

{by In the future urbanized area, flood damages are to bé minimized by the
combination of structural and non-structural measures, ‘

(c)  In the agricultural land and green opeh space, water storage potential is to be
preserved by non-structural measures. o

For the above four (4) classified arcas, the followmg measures are cmplo;ed as a
result of the flood mechamsm study summanzed in F:g E.6.4.
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PROPOSED DRAINAGE IMPROVEMENT MEASURES

T Drainage Arca Structoral Measnee 7 WNon-sfrucivral Measure
T T T T Rehabititation of exisling sewer pipe | T T T
High Land & construction of additional pipe
A YT TTTiling up of Tow-lying Tarca or a o
Construction of retaining wall, gate
Low Land and pumping station with retarding -
pond including rehabilitation of
sewer pipe
T - Improvemeni of drainage ™ ditch, | o
High Land channel  and  canal  (widening,
deepening and bank protection)
Improvement of drainage dich, |~ o
B channel and canal, Filling up, or
Low Land Construction of polder dike, gate and
pumping station with r¢tarding pond -
B Sustainable Tow cost urban drainage | Tand use regulation T
systemr consist of retarding basin, | Flood proofing
C improvement of channct and canal Flood forecasting and warning
Communication syster of flood
information
i ) ST T T T T T Preservation of sforage function |
Development &  land  use
regulation
D - Flood forecasting and warning
Communication system of flood
information

Concept of the proposed measures for each area is illustrated in Fig, £.6.5.

Design Scate

Design scale for the Urban Drainage Master Plan is generally applied to meet 2 to 10
year frequency ftloods, taking into consideration of the economical and political
position of the city, the size of catichment area, land use and asset conditions in the
area, a importance of drainage facilities, etc. Most of the capitals and major citics in
the developing Southeast Asia countries including Ha Noti city, the capital of Viet Nam
adopt the almost same design scale as shown in table below:

DESIGN SCALE FOR URBAN DRAINAGE IN ASIA COUNTRIES

- Name of Country Population " Dresign Scale(Frequency) | ]
~ “and City a (x10° person) [ Sewer Line Canal Remarks

[ Japan, Tokyo T B 12,000 3 7-30] capial ]

| Philippine, Manila 6,500 5 0 capital

| Thailand, Bangkok - 3,000 YT T ST T eepital
Indonésia, Jakarta 00073 10 capital

L Malaysia, Kuala Lutpiir S 5111 N I I o capital
Indonesia, Semarang 1,000 2-5 5-10 S Cily
Indonesta, Ujunpandang TUULOOO T 2Z-5 0 S T ity
Bangladesh, Dacca 5,000 5 5 capital |

| Laos, Vienchang N - wer T T 57 | capital’
Viet Nam, Ha Noi 2,700 5 10 capital
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In HCMC, 1 to 3-year and S-year frequency floods have been applicd for the design of
sewer line (Grade 2,3,4) and the canal (Grade 1) respectively, Considering that HHICMC
is the largest city of the nation as well as the socio-cconomic center in the southem

region of the country, the design seale is proposed as follows:

DESIGN SCALE FOR DRAINAGE FACILITIES

Swupparting Report : Appendic i)

In acco_rdance with the above design scale, the canals to be planned on 10-year return

[ “Urban Drainage facility CaichmentArca | Design Flood (year
(km?) retuen period)

| Sewer Line (Grade 3,4) - T T T

Sewer Line (Grade 2) - T3

Canal (Grade ) “Tess than 30 B SR

["Canal (Grade T) Morcthan30 | 0

| Drainage Pumping Station - ' 5

period flood are as follows:

(a)

(b)

©)

(d)

()

(6

Ceatral Ciiy Drai'nagc Zone (C-Zong)

- C-C.1: Nhieu Loc - Thi Nghe canal  (A=31.668 km’)
- C-C.3: TaHu- Ben Nghe canal  {A=31.668 km’)

- C-C4:Doi-Tecanal (A=31.668 k)

Nornhern City Drainage Zone (N-Zone)
- -N.3: Tham Luong - Ben Cat canal (A=107.56% kmz)

Western City Drainage Zone (W-Zone)

- C-W.1: Rach Chua - Rach Nuloc Len  (A=40.064 km’)
. C-W.4:BenCut River (A=50.554 km’)

- C-W.5:Can Giuoc River (A=72.908 km’)

Southern City Drainage Zone {S-Zone¢) _
- C-S.5: Rach Tan - Rach Roi - Rach Tom - Muong Chuoi  (A=34.511 kmz)

North-Eastern City Drainage Zone (NE-Zone) . ' '
C-NE.S: Rach Nhu - Rach Cau - Rach Go Cone (A=34.380 km?)

South-Eastern City Drainage Zone (SE-Zone)
Tac River (A=59.258 km’)

6.1.5 Design Rainfall

Four (4) design rainfa“s have been developed for preparation of the improvement plan
~ of sewers and canals, and the pump drainage plan. These are as follows: (Details are

presented in Appendix C: Meteorology and Hydrotogy.)
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&)

For Sewer Line lmiprovement

Rainfall intensity-duration with 2-year and 3-year return period are employed for
plamning of sewer line improvement for Grade 3 and 4, and Grade 2 respectively.

2-year Retum Period: for Grade 3and 4 = F=13,567/0° " + 89): ¢ < 3 howrs

3-year Return Period: for Grade 2 s T=1074390" 7 1 107): £ < 3 howrs

Where, I: Point rainfall intensity (mni/h)
12 Duration (ininutes)

The applicd design rainfall and duration curves are shown in Fig. E.6.6.
For Canal Improvement

For canat improvement, the following S-year and 10-year frequency rainfall-duration
formulas are employed.

S-year Return Period  : 1= 22,2904/1"7 + 128): 1 < 3 hours
1=2020/("% - 15): 3 honrs <t < 24 hours

10-year Return Period @ [ = 29,425/t 7 + 154): t < 3 howrs
1= 1669/(°* - 16): 3 hours < t < 24 hour

Where, I Point rainfall intensity (mm/hr}
T: Duration (minutes)

The above design rainfall intensity and duration curves are shown in Figs. £.6.6.

These design rainfalls are prepared by the serics of point rainfall data. Accordingly, for
the estimation of the design discharge, the area reduction factor shown in Fig. E.6.7 is
to be considered to convert the basin average rainfall intensity.

For Pump Drainage Plzan

Six {6} hours consecutive rainfall with S-year return period (Ryy = 113.47 mm} is
proposed to employ as the design rainfall for the pump drainage plan considering the
correlation with the design scale of sewer line and canal improvements. Fig. E.6.8
shows the rainfall depth and its distribution. This design rainfatl was made analyzing
the typical daily rainfall pattesn for the current 10 major rainfalls (over 100 mim/day).
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According to the water level analysis for five (5) stations in and around the Study area;
Thu Dau Mot, Phu An, Nha Be, Bica 1oa and Ben Fug, the design flood water levels
of the Saigon, Dong Nai, Nha B¢ and Ben Luc rivers are proposed as the following

table:

DESIGN FLOOD WATER LEVEL IN THE STUDY AREA

(T River S&tion

[ HITW.IL

HWL

A(i).!-‘.w.l,) i

AT WhaDBe River
From conflusnce with Muong
Chuoi River to conflucnee of
Saogon and Don Wai rivers
{ about 14 km)

1.39

MWL

027

TTEWILT

TLIWIL

BT Salgen River
From confluence with Don Nai
River to conflucace with Doi
canal {about 11 km)

1.75

1.39

0.27

-1.61

-1.61

[ C:Saigon River

From confluence with Doi
canal {o conflucnge with Rac
Ba Hong (about 34.5 km

1.56

1.32

023

[ T3 Dong Nai River
From confluence with Saigon
River o confluence with Tac¢
River (about 22.5 km)

191

1.47

0.54

-1.78

E. BenTuc River

At crossing point with west

boundary of the Study area

F Can Guioc Kiver and Rach |
Ben Lac

At crossing point with south

1.56

1.32

0.23

211

1.75

boundary of the Study arca

119

027

-2.12

-2.42

For formutation of pump drainage plan and execution of the dynamic hydraulic
simalation by MIKE 11 and MOUSE, design 24 hours consecutive waler level
variation of the above river sections are also developed as shown in Fig. E.6.9.

(Details of this Section refer to Appendix C: Meteorology and Hydrology.)

Run-off Formula

The first step estimation for design discharge (peak run-off) of the canal will be
carried out by Rational formula mentioned below: ' -

Q=(1360)*C*f*¥I*4

Where, Q: Peak run-oft (m3/s)

F : Areareduction factor
A : Catchinent area (ha)

C:  Run-offcoefficient

{:

Rainfall intensity (mni/hr)
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Rainfall intensity (1), as expressed by the cquations of the [DF curves, is a function of
time of concentration (Te), which represent as followings:

Te=Ti + 1f

Where, Ti: Time of inlet to manhole of sever ov canal (min,)
Tf: Time of flow in sewer or canal (inin.)

The proposed run-off cocflicient by land use category are shown in the table below:

PROPOSED RUN-OFF COEFFICIENT BY LAND USE CATEGORY

[Tand  Use Category Grouped “Original Land Use Category in Master’
by Study Team C Plan Prepared by UPI
| Commercial Arca 0.8 | Commerce, Services
[ Tndustrial Arca 0.9 | Industeial Area, Garbage Treatment Site,
Ware House
' Residential Arca (ITigh) | 0.8 { Inner Cify, Suburban Residential Town
(Medium) 0.7 | Suburban Residential Arca a
T (Low) 0.6 | Existing Residential Arca (Existing}
Institutional Area 0.5 City and District Center, Tducation and
Culture, Tourism, Miritary
Green Open Space 0.3 [ Greea Park, Ecological Torestry
Agricultural Area T 04 {Agriculture 7T T
Water Bodies T 10 1 River, Canal o

Demarcation Criteria for Employment of Gravity or Pemp Drainage System
ploy y p i)

The gravity dra.inagc system is tnost cconomical and applicable for urban drainage.
However, the pump drainage system is to be employed, in case that the ground
elevation of the area is not enough for the external water level of the river or canal.
The demarcation criteria for employment of the gravily or pump drainage system is
proposed as follows:

GE> DWE + ht 'Gravily d:rairiagc system is applicable,
GE<DWE+h . Pump drainage system is to be employed.

Where, GE  : Ground elevation of low-lying area in the basin {m ab_m.'c MSL)

DWE : Design water level at outlet of drainage pipe, channel or canat {m
‘ ‘above MSL) '
ht : Hydraulic head loss of drainage pipe, channel or canal (0.3 to 0.5
oy e ‘

Considering the proposed DWIL., most arcas located along the Saigon and Nha Be
rivers, of which the ground clevation are below about 1.7 m above MSL, will be
required to apply the pump drainage system or to fill up more than 1.7 m to apply the
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gravity drainage system. The critical ground clevation for the inland arcas sitvated far
from the rivers will be more than 2.0 m due to the hydraulic loss of inner canals.

6.1.9  Drainage Criteria

Since the proposed design rainfall intensity in short duration of HCMC is very high, it
is propased that intemal inundation having very fow flood loss are to be allowable in
short duration for some low lying areas, considering that the capital cost of the project
is 10 be more reasonable. Duration of pump drainage for design rainfall is proposed to
be within 12 hours (half day).

6.1.10 Freeboard and Roughness coefficient
Manning’s roughness coefficient (n) for sewer pipe, culvert, channel and canal
improvement plan and frecboard for channel and canal improvement plan are applied

as follows:

PROPOSED COBFHC]ENT OF ROUGHNESS AND FREEBOARD

T~ Material and Bank Manning’s Roughness | Freeboard
Item Protection Type Coefficient {cm)
Sewer Line Concrete Pipe 0.0013 -
"Box Culvert © 0.0015 -
[ Channel/Canal Bank: sod profection | 0.0030 40
Bank: stone masonry | 0.0025 4D
Bank: concrete - 0.0022 o ]
| Bank: concrete o
Bottom: concrete 0.0015 40

6.1.11 Specific Pump Capacity and Storage Recju'irément

Specific pump capacity and storage requiremeht by channet/canal, retarding pond and
temporary inundation area are cstimated at 2.01 m’fs /km? and 69,000 m’/km’
respectively, assuming the duration of pump operation is 12 hours. Calculation is made
by the following formula: o

2Qin - XQout = A5
Qin=rxRxA
Qout=60xqgxT

il’};wre, Qin: Rma—oﬂ volume m'y  Qou: ﬁzmip drainage \‘0?1#}:9
r: Run-off ratio (0.8) - R Rainfall during T (mni/min.)
A: Area(l.l kni') q: Pump capacity (m’/s) '

T Caleulation time (30 min.)

 Calculation result is shown in Fig. E.6.10.
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6.1.12 Specific Onsite Storage Requirement due to Urbanization

6.2

6.2.1

As mentioned in 6.1.3, any development (urbanization) will give a hydraulic impact
for the surrounding areas to increase an amount of flood run-off and a peak discharge.
So, any developer shall be necessary to consider by itself how to control a flood
run-off increased due to its development. In case that onsite detention pond is
considered as flood run-off control facility, required specific storage volume, which is
the same volumie as the increased one due to urbanization, has been estimated based
on Rational method. Applying time to inlets of 10 and 5 minutes and overland flow
velocities of 0.5 and 1.0 m/s, time of concentrations for overland flow through unit
length of 1.0 km due to existing agricultural and future urbanized arcas are calculated
as 51.67 and 25.83 minutes respectively. Applying Rational method, overland flow
runoff hydrogeaphs for 5 and 10 year return periods have been constructed for
different land use conditions for unit catchment arca of 1.0 km’ and are presented in
Fig. E.6.11. Required specific storage volume (m’7s/km’) for each scenario of
urbanization has been calculated and the resulis are plotted as shown in Fig. E.6.12.
For case in application, two equations have been proposed for 5 and 10 year
frequency:

V=765852x (AC)O' :6”2 N J-year return period
V= 83679 x (AC)* Y, 10-year return period
Where, V = required specific storage volume (/s tm’y and

AC = increase in runoff coefficient by urbanization

Alternative Study
Utitization of Low-lying Agricultural Land as Natural Retarding Basin

Even if armost ’IO % of the existing padd) field in Dai Han catchment area is planned to
preserve in the future as shown in Fig. E.3.3 (1/2) and (2/2), a large scale improvement of
Tham Luong - Ben Cat canal rece wlng the discharge from Dai Han canal will be necessary.
In order to propose more cconomical improvement plan of these canals, the following
alternative are studied.

{a) A!lemlative {-1: Dai Han and Tham Luong Ben Cat canals are planned on 5 and

10-year frequemy flood respecmely

{b) Alternative I1-1I: Dai Han canal is planned on S-year frequency flood with an
allowable inundation and Tham Luong — Ben Cat canal is planned
on 10-year return period,

If the tow-lying paddy fields along Dai Han canal are allowabte tp‘pr.acllica.lly usc as a
natural retarding basin with an allowable inundation {arca: within 10 % of the basin, depth:
max. 0.4 m, and duration: within one day), it was found that about 75 % of peak run-off
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can be decreased as shown in Fig. £.6.13. Alterative 1-11 will be more economical canal
improvement as shown in the table below:

COST COMPARISON OF ALTERNATIVES 1-1 AND 1-11 (unit: billion YND)

Alternative Altemative 1.1 | 7 Alternalive 11T ]

{tem ‘ Quantity | Cost Quanfity Cost |

T Canal Tmprovement Cost | T - . b
(V) Excavation/Dredging 174,027,900’ 326.3| 2,516,700 m” 2019
() Comstiuction ol O'M Road | 327,500m” | T341|  327.300m’ | 134T
|~ (3} Bank Proteciion TOIXOm | 266.7 | T4L500 1836
[ {4) Slope Reformation 1 87500m* ] 477 12BA00W 6.97
Swb-total [ T BT ] 5528
2 Land Acquisiiion Cost Y0300 me 22090 mT| 183
R L N T 754 o 552.87)

1-1 and 1-11 are shown in Table £.6.2 and E.6.3 respectively.
2. Deiatled cost comparison is shown in Table E.6.4.

Utitization of low-lying paddy ficld as a natural retarding basin is applicable for N.1
catchment (Ben Da - Ba Hong canal) in N zone and W.1 catchment (R. Cua - R. Nuoc
Len canaf) in W zone as shown in Fig. E.6.14. In order to realize a land use regulation
to preserve the low-lying paddy fields as a natural retarding basin, PCHCM is

nceessary to prepare as soon as possible a tocal law and to strengthen the
governmental organization in charge of it

622 Tham Luong - Ben Cat and R. Chua - R. Nuoc Len Canal lmprovement

At present, Tham Luong - Ben Cat canat (N.2) and R. Chua - R. Nuoe Len canal {(W.1)
arc actually blocked at the middle stream reaches of May 19 canal, hawever, both
canals were originally connected each other. Flood run-ofY from R. Dai Han catchment
area of 34.65 km’ is discharged to Saigon River through N.2 canal. For preparation of
improvement plan for both canals, the following alternatives are studied:

(2) Alternative 2-1:  Existing drainage system (dischérgc to Saigon River lhrough
Tham Luong - Ben Cat canal) shown in Fig. E.6.15.

(b) Alternative 2-1: Discharge to R. Cua - R. Nuoc Len canal shown in Fig. E.6.15

in W zone, which is connected with Ben Luc and Can Giuoc
fivers ' '

As the result of cost comparison of both alternatives shown in the table below,

Alternative 2-1 (existing drainage system) was recommended, because of lower canal
improvement cost and land acquisition area than Altemnative 2-11.
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COST C()MI’AR!SON OF Al TFRNATIVFS {billion V\I[))
N Ttem™ 7\ltcmaluc 20 Aﬁcmalwc pAL
T.Construction a I T
(D Excavation 336.6 Ty sy
T2 OM Road 2858 ) ToTe
WT?TBEEFW&] - 13 | 41y
145 Slope Reformation 1.1 - h R IR!
B Sub-total R 1,052.3 “1,2504 N
2. Tand Acquisition 334 B 426 o
T Tolal T 1,085 o I 293_0_ ]
Note: 1. Iouse compensation cost is excluded. S
2. The proposed canal section and required improvenent works are shown in
Tables E.6.5 and Table 12.6.6 respectively.
3. Details of construction cost are shown in Table £.6.7.
Aliernatives 2-1 is recommendable because of lower construction cost and less land
acquisition area than Alternative 2-1.
6.2.3  Drainage System of Newly Developed Area in Low Land

~ (a) Alternative 3-1:

According to the AMP prepared by UPIL, vast paddy fields in W, S, SE and other tow
lying areas are expected to d.e\.elop as residential, institutional and industrial areas.
PCHCM has prowded the guideline for the new development program in low lying
arcas that a new ground elevation is to be preserved more than 2.0 m above MSL. and
maintained the gravity discharge for urban drainage. This guideline may be made in
view point of technical and economical considerations. in order to confirm the
justification of the guideline, alternative study for applicable drainage system in
low-lying area has been made.

According to AMP, the low- lymg paddy ficlds in W, S and SE zones wonld be widely
dweloped as a residential, mstuuuonat and mdusmal area. UP[ has prepared a guideline
that a land development in low-lying area shall be filled up to EL.2.0 m to maintain easily
a scparated gravity discharge system from a technical and cconomical point of view. In
order to confirm the justification of the guideling, altemnative study for applicable drainage
system in fow lands has been made.

Low land is filled up more than 2.0 m above MSL and the
gravity discharge systein is employed for storm water drainage.

{b) Alternative 3-11: Low land is ﬁrotécled from the cxtcr_nél flood by a polder dike
and the pump drainage system is applied.

Construction and O/M cosls of the above alternatives are estimated for the following
12 cases:

E-49
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(a) Development arca: four (4) cases: 1.0, 3.0, 6.0 and 10.0 km’
(b) Existing average ground elevation: three (3) cases: 0.6, 09 and 1.2

Costs of these alternatives by each case are estimated as follows:

COST COMPAR[SON OF ALTERNATIVES 3.1 AND Il

[~ Case | Dev clopmem Existing Ground | Aftcrnatives 3-I' | Alternative 3-11
Arca (km? y Elevation (EL.. m) | (billion VND) (hillion VND)

| 1.0 0.6 3700 | 675, 4

2 1.0 09 o 293.3 665 T
Y 10 1.2 - 2159 6561
T R I ¥ | R 0.6 1,001 .4 1,669.2

51 3.0 0o ) I35 1,651.2
6 30 {2 - BRI R 1,635.7

7 60 | 0.6 1,7384 2,761.4
| 8 60 09 T TA549 T 21360
[T 6.0 1.2 11229 2,714.0

10 10.0 I 0.6 23094 43447
T 10.0 09 ) 2,062.0 43229
|12 100 12 11,6796 42835
Note: 1. Cost of Alternative 3-1 includes only land development cost for filling up to

2.0 m above MSL.

2. Costof Alternative 3-11 includes land fillmg cost, construction costs of dike
and pumping station with retarding pond O/M cost for 50 years and land
acquisition cost for dike and pumping station with relardmg pond.

3. Cost of the canal, channel, ditch and drainage pipe improvement in the new
development arca is omitted because of same value for both alternatives.

4. Bill of quantities of each work and detailed cost comparison are shown in
Tables E.6.8 and 6.9 respectively.

Cost comparison led Altemative 3-1 is to be recommended. Because it was found that
the cost of Alternative 3-11 including its O/M cost during the project life of 50 years,
was estimated at 1.6 to 3 times of that of Aitemame 3-} as shown in Figs. E.6.16 and
1.6.17. This justificalion was confirmed by the same siud) for Long Truong

development plan with an area of about 9.0 km’ in SE zon¢ as shown in Table E. 6 10

and Fig. £.6.18.

In addition, conmdenng the merit and demcnt of both altemam es shown beiow it can
be said that Alternative 3-1 is comprehensn ely n.commendabk

{(a} Alternative 3-1
(Merit) :
_* Permanent solution from the external flood
* No O/M works will be required after completion

- E-50
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£ 11 will be free to decide a development area and less prior investment for
development

* Bverywhere can use after completion of land filling

(Demerit)

* A large quantity of filling material is required

* “Temporary relocation will be required for land filling.

{(b) Alternative 3-11
(Merit)
* A large development area can be protected casily from the external and internal
floods withont a large filling material.
* 11 will not be necessary to have a large number of relocation.

(Demerit)
* There is some flood risk to collapse the dike due to bank erosion orto cut off a
power supply.
* Land acquisition for dike, pumping station and retarding pond will be required.
* O/M works for drainage facilities, such as dike, pumping station and retarding
pond,

However, assuming the average filling height will be 1.5 m for the future development
of about 88 km’ in low-lying paddy field of W, S and SE zones, it is estimated the total
required filling materials of about 132 million m>. It is necessary to solve the problems
how and where can be found the source of filling materials.

In addition, for some low-lying areas located on the fringe of C zone, where has being
already developed, Jand filling to apply the gravity discharge system will be difficult
due to a large number of relocation of the existing houses and buildings. Pump
drainage system by a polder dike has to employ for these areas regardless of its little
wasteful system.

Drainage System of Newly Developed Area in High Land

As shown in Table E.3.3, almost 50% of the agricultural lands in Thu Duc area (NE.3,
4 and 5 basin of about 44 km?) situated on high land of NE zone would be expected to
rapidly developed to residential, institutional and industrial areas. The future
development on upstream high land will give the hydraufic impact increasing the peak
run-off and flood risk to the downstream low-lying areas as shawn in Fig. £.6.19.
Accordingly, a large scale of canal improvement will be required in future. As
reference of NE.5 Canal (R. Nhum - R Cau - R. Go Gong), the following
countermeasure alternatives for flood run-ofl increased due to urbanization are
studied. '

(a) Alternative 4-1: Increased flood run-off due to urbanization will be met by only

t-35]
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canal improvement

(b) Alemative 4-11; Canal improvement is designed on the existing condition and
future increased run-off will be met by onsite detention pond.

Construction costs of thesc alternatives are given as follows:

COSF COMPARISON OF ALTERNATIVES 4-1 AND 4 i (itnit: biltion VND)

T lem” T T T Altemative fﬂ - Alternative Il
| 1. Canal Tmprovement o o
(1) Consfruction 1T 61538 B 4973
| (2) Land Acquisition B 138 %6
"7 Sub-iotal ——6257— I 5069 o
| 2. Onsite Delention Pond | T
(1) Construction - N 08
| (2) Land Acquisition - 48
Sub-total I i T73.6
Total =~ ; 6297 . 5824

Note: 1. The proposed canal section and required canal improvement works of both
alternatives arc shown in Tables £.6.11 and £.6.12 respectively.

2. Specific storage requirement of onsite detention pond is estimated at 17,000
mlsfkm’ based on the increased run-ofl coeflicient {from 0.45 to 0.57) duc to
the future urbanization (refer to Fig. £.6.12).

3. Detailed construction costs are shown in Table E.6.13.

Abternative 4-11 is recommended because of lower construction cost than Alternative
4-1. This means that PCHCM will require to prepare a guideline for regutating on
new development in high fand that developers shall construct the requncd onsite
detention pond to controf the flood run-off increased due to their activity. This

conclusion is able to apply for the new development in NE. 3 (R Thu Duc) and NE. 4
(R. Truong Tho) basins.

6.3 Optimum Drainage Plan
6.3.1  Qutline of the Proposed Plan (see Fig. £.6.19)
Oulline of the eptimum drainage plan in each drainage zone is as follows:
(1) C-Zone
C zone is situated on high land and ov rercrowded with a population of about 3.19
mllllou correspondmo to about 75 % of total population in the study area. Only few
open space and green arca are found. Flood damaged areas are estimated at 21.2 km?

equivalent to almost 60 % of total flood arca (34.6 km?) in built-up one. For C zone
drainage improvement, it is proposed 1o drain out the storm water collected to the
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surrounding rivers as soon as possible by the lollowing structural measures:

(a) Rehabilitation and construction of drainage pipes {Grade 2,3,and 4)
{b) Canal improvement for Nhicu .oc - Thi Nghe, Tan Hoa - Lo Gom and Tau ilu -
Ben Nghe canals
(c) Drainage improvement for low-lying arcas (Thanh Da, Ben Me Coc) by pump
deainage system consisting of dike and pumping station with retarding pond, canal
improvement, and drainage pipe facilitics

It is recommended that the above measures is to be implemented as a short term
program faking into account of urgency of the drainage improvement of C zone.

N-Zone

N zone having a population of 422,000 equivalent to about 18 % of that in the study
arca has been suffered from the flood with an arca of 7.5 km? equivalent to about 21 %
of the total flocd area in built-up one. This zone is projected to increase in about 2.6
times population and to expand into about 1.7 times development area in 2020. Ior the
drainage improvement of N zone expecting a rapid urbanization, the following
combination with structural and non-structural measures are proposed to decrease a
total project cost.

(a) Utilization of low-lying paddy'ﬁelds as a natural retarding basin and land use
regulation for these areas :

(b) Rehabilitation and construction of secondary/tertiary drainage channcl, drain and
pipe in the right bank basin of Tham Luong - Ben Cat canal

{c) Canal improvement for Tham Luong - Ben Cat and Ben Da - Ba Hong canals

(d) Construction of secondary/tertiary drainage channcl and drain for the left bank
basin of Tham Luong - Ben Cat canal and Ben Da - Ba Hong basin

It is recommended that the above item (2) & (b), and (¢) & (d) arc 1o be implemented

“as the short and mid. term program respectively, considering the present and future

urbanization and flood conditions in N zone.
W-Zone

Population, future developments and flood area in built-up one in West zone are about
50 % of these in N zone. The proposed measures are almost same as that of N zoue.

(2) Utilization of low-lying paddy fields as a natural retarding basin and land vse
regulation for these arcas o .

(b) Rehabilitation and construction of secondary/tertiary drainage channel, drain and
pipe improvement in the eastern region neighboring C zone

{c) Canalimprovement for R. Cua - R. Nuoc Len and other canals
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{d) Construction of secondary/tertiary drainage facilities in new development arcas

{tis rccommended that the above item (a) & (b), and {¢) & (d) are to be executed as
the short and mid. term program respectively. Because the wrbanization and flood
conditions in W zone is almost same as that of N zone.

S-Zone

About 110,000 peoples (3% of a total population in the study area) are living in the
existing built-up arca of 11.37 km® equivalent to about 6% of a total one in the study
area, which is mostly southern parts of Doi - Te canal. However, Saigon South
Devetopment Project will change the fand use from the southern low-lying agricultural
land to residential, institutional and industrial park. The following structural and
non-structural measures are proposed.

(a) Preservation of land along the existing rivers/canals and land usc regulation of
tow-lying paddy ficld

(b) Construction of secondary/tertiary drainage channel, drain and pipe in the existing
built-up area

(c) Parntial improvement of main canals

(d) Construction of secondary/tertiary drainage facilitics in newly developed areas

The above items (a) & (b), and (¢} & (d) are recommended to implement in short term
and mid. or long term programs respectively. Drainage improvement of newly
developed arcas in Saigon South will be expected by the private investment.

NE-Zone

Almost 120,000 peoples cquivalent to 4 % of a total population in the study area are
living in Thu Duc region, of which built-up arca is about 7 % of a total one in the
study area. Up to 2020, about 21 km® of high land agricultural area (about 50 % of Thu
Duc region) is expected to develop as a residential, institutional, industrial and
recreation/refresh arca. Some parts have being developed and it is feared to increase
the flood risk for the downsteeam low lands. The proposed measures are as follows:

(a) Land use regulation for high land dei’élopmem and flood contro! regulation
(construction of on-site detention pond) for developers

{b) and use regulauon for low- !ymg agricultura) land and preservation for future
n.qum.mem of land along the existing canals

(c) Construction and rehabilitation of secondary/tertiary drainage facilities in the

cxisting urbanized arcas
(d) Canal improvement adjusting the urbanization
(¢) Construction of secondary/tertiary drainage facilities in newly developed areas
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(1)

©

it is recommended that the above items (a), (b) & (), and (d) & (¢) are to be executed
in short tem and mid. or long term program in view of the flood condition and
economic view of non-structural measures,

SE-Zone

The present population of about 160 thousand and urbanized area of about 13.0 km” in
SE zone is almost same situation as that of NE zone, however topography and land usc
of SE zone is prominently diffcrent because of almost all low flat paddy field.
However, intand low-lying areas of about 31 km? is projected to develop up to 2020 as
a residential, instititional and industrial, which is cquivalent to 2.3 times of the
existing developed area. Combination with the following structural and nonstructural
measures is proposed.

(a) lLand use regulation for low-lying paddy ficld and preservation for future
requirement of land along the existing canals

(b) Construction and rehabilitation of secondary/tertiary drainage facilities in the
existing urbanized areas

{c) Canal improvement adjusting the urbanization

{d} Construction of seéondary!lerliary drainage facilities in newly developed areas

The above items (a) & (b), and (¢} & {d) are proposed to implement in short and mid.
or long term program respectively, Because the new development in SE zone is
expected to start celatively early period, but it takes much time to be fully developed.

Proposed Canal Improvement Plan
Design Discharge

27 drainage catclunent areas are divided into several sub-catchment areas based on the
existing topographic conditions, road and canal networks as shown in Fig. 13.6.20. The
design discharges for canal improvement are ¢stimated by the Rational Formula
according to the shor duration design rainfall of S-year and 10-year return periods and
the projected land use in 2020.

The estimated design discharges for each canal improvement are shown in Tables
E.6.14 (1/2) and (2/2), and Figs. £.6.21(1/3) to (3/3).

Proposed Canal Improvement

Most of 27 main canals may be required to have some canal improvements by
widening and deepening to increase their coﬁveyancé capacity and to maintain the
smooth waterway transport, and to have the existing bank reforming to improve the
¢ily environment, '
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Planning concepts for the forntulation of optimum plan are summarized as follows:

(@)

(b)

©

(d)

(©)

H

Target canals for improvement in M/P are identified as 27 canal systems indicated
in Table E.3.5.

Main canals with a catchment arca of morc than 30 km’ arc proposed to improve
for 10-year frequency flood. However, the objective canals in suburban arca are
to be improved in two (2) stages from the cconomical point of view. In first stage,
the canal improvement of 5-year return period is to be excculed as a short-term
plan. 10-year retum period one is to be implemented in second stage on the
progression of urbanization as a long-term plan. Main canals in inner city and
having a basin of less than 30 km? are to be improved at one stage.

Tau Hu canal and the downstream reaches of Tan Hoa - Lo Gom in C zone have
te be improved in line with the city environmental improvement program and the
water transportalion program proposed in the pre-feasibility study conducted by
Dept. of Transportation and Public Works ([)’I"AP'W). The other canal
improvements have to be planned based on the drainage requirement to minimize

the project cost. Improvement plans for other drainage systems are designed on
only the urban drainage requirements.

Operation and maintenance (O/M) road is to be instailed both banks of proposed
canals. According to the Vietnamese standard established by Ministry of
Transportation (MOT)_the required width of O/M roads are stipulated as follows:

* Ruralarea: 10m (20 m for newly developed arca)
* Urbanarea:  5m (10 m for newly developed area)

While for this M/P, O/M road with a minimum width of § m including shoulders

and excluding a bank slope will be proposed to install on both banks from the
technical and econamical point of view. ' :

Water surface gradient of the canal \ﬁll be designed same as the existing ground
slope as much as possible. Bed slope of the canal is designed to be same as the
proposed water surface gradient.

Considering a design discharge, lopography, dcyeldpment situation and difficulty
of fand acquisition/house compensation, the following five (5) type canal cross
sections are proposed.

Type A: This type will be applied in case that the existing discharge capacity is
bigger than the design one. Basically, no improvement works are ‘
exccuted except the construction of O/M road to be provided along
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- Type B:

- Type C:

- Type D:

- Type E:

both banks, Reformation of the bank and a grass/sod slope protection
will be implemented adjoining the urbanization in view point of the
hydrautic and city cavironmental improvemests.

This type forms trapezoidal shape with 1:2 stope lincd by grass/sod.
This type will be mainly applicable for the canal improvement in
suburban area, in where land acquisition is refatively not difficult. O/M
road is provided along both banks.

This type forms trapezoidal shape with 1:1 to 1:1.5 slope lined by stone
masonry. This will be applied for the canal improvement in the existing
urbanized area where can be acquired the expected land. O/M road is
also provided along both banks,

This type forms trapezoidal shape with 1:0.5 slope or rectangular shape
protected by the reinforced retaining wall. This type will be employed
in the existing urbanized area, in where land acquisition is expected to
be rather difficult,

This s a reinforced conerete box eulvert. This type will be applicd at

"the road crossing if the bridge construction is more expensive than this.

This type is also employed for the impravement of upstream rcaches,
which is expected to cover due 1o bad smell and other environmental
probtems.

Typical cross section of each type is illustrated in Figs. E.6.22 (1/2) and (2/2).

(g) Since no existing road and railway bridges have had sufficient structural
evaluation due to lack of data and information, reconstruction of these bridges
will be proposed if the existing bridge length is shorter than the proposed width of

the canal.

The proposed Iongltudmal and cross sections of the 27 canal systems are shown in
Tables E.6.15 (1/4) to (4!4) Typical drawings of canal 1mprmemem are shown in Figs.
E.6.23 (1/6) to (6/6). Summary and breakdo“n of the proposed canal improvement
works are shown in Table E. 6 16 and Tables E 6.17(1/5) o (5/5) respectively.

6.3.3  Proposed Pump [)rainage Plan

(1) Pump Drainage Area

As mentioned in the previous section, it was recommended that the gravily discharge
system is to be employed for newly developed areas in flood plain of W, S, NE and SE
zones by land filling. However, some low-lying areas located at fringe of C-zone,

E-57
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where are mostly urbanized and difficult to fill up without housc relocation, are
expected to apply the pump drainage system.

The proposed pump drainage plan covers the following three (3) pump drainage arcas.

(a) Thanh Da in C.a catchment arca: A= 0.154 km’
(b) BenMe Coc (1) in C4 catchment area: A = 0.709 km?
{c) Ben Me Coe(2) in C4 catchment arca: A = 0.460 km?

Requirement of Pumping Station and Retarding Pond

In order to economize on total pump drainage cost, it is proposed to consider the effect
of the retarding basin, which is expected to reduce the required pump capacity. The
required pump capacity and storage volume of the retarding pond can be estimated by
the specific pump capacity and storage requirement mentioned in Sub-scction 6.1.11.
The calenlation results are as follows:

REQUIRE M FN I OF PUMP CAPAC]TY AND STORAGL VOLUME

T Punip Drainage Area
ltem Tharh Da BenMe Coc | BenMe Coc
L (1) )
| Drainage Area (km?2) 0495 6.709 0.460
i Specific Pump Capacily (m37s/km?2) 21 T
"Specific Storage Volume (m3/km2) | 69,000
‘Requited Pump Capacity (m3/5) T.0d 149 097
Required Slorage Volume (m3) 34,000 48,900 31,700
{1) Storage Volume of Temporary | {L10D 15900 |~ 10,300
Inundation Volume {(m3) :
(2} Storage Volume ol Retarding Pond 27900 33,000 [ 21400 |
{(m3)

Note: Almost 15% of pump dramage ar¢a including roads and streets is allmxed to

have temporary inundation at below 15 cm in depth under the non-flood
damage condition. ‘

As shown in Fig. £.6.24, locations of three (3) pumping stations w llh rctardmg pond
are proposed as follows:

(a) Thanh DaP.S. nghl bank of lhe Saigon Rwer near the etlstmg retardmg pond,
which locates at almost center of the drainage area.
(b) BenMeCoc  Left bank of Doi canat near the existing pond connected between
{(DPS.: Doi and Tau Hu canals :
(c) BenMe Coc  Right bank of Rach Lo Gom canal near the center of drainage
(2)P.S. area : ' '

Fig. £.6.24 shows the typical structural drawing of the proposed pumping station.

E-58
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(3} Related Structures

6234

6.3.5

The construction of related structures are proposed to bring the following purposes:

(a) Water Gate: 1o maintain a gravity discharge while the outer water level is
lower than inner water level

(b} Dike/Revetment: to prevent from the external flood

{¢) Drainage pipe/ditch: to colleet the rainwater and convey it to the canal and
pumping station

Bilt of quantities for the related structures are summarized in Table £.6.18.
Propased Onsite Detention Pond Plan

For new devetopments of the high land in three (3) catchment arcas (NE.3, NE.4 and
NE.5) located on Thu Duc region in NE zone, any developer has to construct a
detention pond to regulate flood run-oft’ increased. The specific and total storage
requirements of the detention pond in these areas arc ¢stimated at 17,000 - 19,000
m*/km?® and 50,000 - 530,000 m’ respectively. Since no concrete development plan is
now prepaied, assuming that the storage capacity of one detention pond will be 30,000
~ 40,000 m*/pond, the required number of the pond foc cach catchment arca is
cstimated at 4, 2 and 12 ponds as shown in the table betow:

ONSITE DETENTION POND PL}\N N THU DUC REGION

Ttem “Drainage|  NE3 NEA4 NES3 ]
Zone
Drainage Arca  (km’) : 715 765 | 3438 |
‘ 997 239 1.50 5.13
Development Area 2020 625 248 2146
(km’) Difference | 3.86 098" 1633
' I 1997 0.56 0.57 045
Run-off Coefficient (C) 3020 (XY 073 037
Lo ' i Difference 0.14 0.16 0.12
Specific Storage Requirement of Deteation | )
Pond (Vs) . (x 1,000 m’km’} 17.2 19.0 15.3
otal Storage Requirement of Detention o N
Pond (V=VsxA) (x1,000 ml) : T 123.0 50.5 526.1

Fig. £.6.25 shows the proposed typical structural drawing of the detention pond. Bill

- of quantitics of the proposed detention pond is shown in Table F.6.19.

Proposed Drainage Pipe lmprovement Plan

* The principal of drainage devetopment plan is to utilize the existing combined sewcr
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network 1o minimize the investment cost and allocate a budget offectively.
According to the survey of the existing combined sewer system, most of the system is
still functioning well.  The devetopment plan of drainage pipe and channel systems to
mitigate flooding also takes into account the factors consisting of sewerage
development plan, existing combined sewer arca and existing/future land use.

Consequently, respective countermeasures are proposed for four (4) area types, which
are classified in the forgone section, as shown in the table below and Fig. £.6.27.

DRAINAGE PIPE/CHANNEL SYSTEM DEVELOPMENT PLAN

—a T e ——
Arca | Sewerage | Sewqrage Fxisting | - Land Use Proposed Counterméasurcs
Type | Developme | Collection | Combined [ Txisling Futare

o Area System Sewer Area
TTAY | T ves T} Combined | Fully | Urbanized | Ukbanized | Refabilitaiion existing”
Covered | Arca Arca mainf secondaryscitiary
combingd sewer
T Yes T Combined | Tartially [ Rural/ Urbanized | nstalladdtional main/
(R)-1 Covered | Urbanized | Area secondary/tertiary
Area combined sewer
""" “Ves | Separate | NotExist | Rural/ | Urbanized | Mostly install opca channch
{B)-2 Urbanized | Area for new urbanized parnt
Arca Partially Install drainage
pipe for existing urbanized
. : © | pan
) No 0777 T NotEsise [ Rural7 Urbanized ditlo
Urbanized | Arca
Area

(I No B Mot Exist | Rural Area [ RuraTArca | Unilize cXisting natural

drainage system

. N —

Based on the above-mentioned criteria of the delineation, the length of the proposed
drainage pipefchannel for area without existing combined sewer is estimated as Table
5.6.20. The assumption of the estimation is based on the existing condition of the
drainage system in District | which has been fully covered by drainage system. -

The arca of lyp'e (A) is included in C zone and has the éombined_ sewer system at present.
Therefore the rebabilitation plan was made based on the results of the evaluation stated in
section 3.6.2.  The purpose of the rehabilitation was to improve the drdinagé c.apacily of
main sewer.  In consequence, additional sewers were proposed as shown in Table 1£.6.21
and Fig. 6.28. The total length of the proposed sewer is estimated at approximately 15
km. Most of them are proposed to be install paralle]l 10 the exisling sewers having an
insuflicient capacily. o '

Fhe length of the proposed drainage pipefchamml by each zone is summarized as the .
table below - : '
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ESTIMETED LENGTH OF DRAINAGE PiPE/CHENNEL
" Thainage Zone ' Tcagih of Proposed Thainage PipcChanneT{m) B
7onc Name | Arca(ha) |Rehehilitation] Main Socondary | Stonmwaied |7 Open Total
of Fxisting | Combined iTeitiary Sewer Channet
Scwer Sewer Combined
Sewer
T one 10,641 13,181 375,818 - 163,528 11,792 PAE T (111] I TAT
N-7one ‘ 13,620 PESRYE B DK X¥p. 30.697 1,083,100 1,321,918
W-Zone 1,29 - 53,280 23,010 19,536 355,260 131,036
S-7one 8173 149,073 61,461 13,836 613,200 862,573
WE-Zone 6,491 B PR ¥ 431 110,630 3535 612,800 RN A
[ SE-Zone 11,936 204,261 1271218 17,1356 &57.200 1.323,833]
Total 38,133 15,181 146,71 625,632 J0OT. 361 3.770,20 6,065,118
Nole The length of drainage pipe per arca are assumed as follows;
Main Combined Pipe v 11 m/ha
Sccondary/Tentiary Combined Pipe  : 48 m/ha
Stormwaicr Sewer : 11 mha
Open Channel : 100 m/ha x both side of road
6.3.6  Proposed Non-structural Measures
(1) Necessity of Non-structural Measures
According to the city master plan in 2020, the preseat population of about 4.3 million
in the study area is projected at about 7 million in 2020, then the existing built-up arca
of about 170 km? will be expanded at almost 2 times of 340 kin’. Urbanization of high
tands at northeast and norlh\\est parts and low-lying agriculiural areas at west, south
and southeast parts in'the study aréa will increase an amount of flood run-off and peak
discharge. [t can be easily forecasted that Nood risk occurring in the central c1I} one
will be cxpanded to newly developed arcas in suburbs. Since structural measures will
take much inv u!muat and time in rap|dl_\, urbanizing city ofIiCM it is recommended
to emplo) the comprehensive urban drainage plan including non-structural measures.
The proposed non-struciural measures are described below.
(2) Identification and Pablication of Flood Area

Inundation map is the essential too! for the publication of information on floods. This
serves as a guide for stabilizing living conditions for the pédp‘.es and future urban
development, resulting in miligation of flood damages. Several inundation maps
identified in the past including this study are proposed to distribute the government
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agencics and publish to the peoples directly and in directly,

Preservation of Low-lying Arca

Low-lying agricultural lands have essentially the potential for storage of rainwater and
the function to decrease the peak discharge of storm run-off, A farge scale filling-up of
these areas for land development witl impact instantly to deteriorate the surrounding
drainage condition and bring the neccessity of much investment for drainage
improvement by structural measures. Conscquently, it is proposed (@ preserve the
low-lying areas for land development as much as possibte and utilize these arcas as a
natural temporary retarding basin, So, PCHCM has to prepare the appropriate
guideline of land use regulation for low-lying areas and to provide the administrative
organization suitable as a practical agency.

Preservation of Future Land Requirement of Canal Improvement

Most of the canals in C, N, W and NE zones will require a large scale improvement by
widening and dredging including bank protection and O/M road constructions. So, the
future land requirement of canal improvement shall be preserved as fast as possible to
reduce the cost and time for the land acquisition and house compensation. In addition,
any reduction of the existing widths of canals situated in S and SE zones, most of
which will not necessary to improve except bank protection and O/M road
constructions, shall be strictly controlled and regutated. PCHCM will need to prepare
an appropriate guideline and organization.

Flood Proofing Measures of Future Development in Flood Plain

UPI has made a gurdclme for future devc!opment in low-lying areas that the minimum
ground elevation afler filling up shall be maintained at more than 2 m to employ the
gravity dlscharse system and to prevent from the external flood of surrounding rivers.

This will be reasonable guideline in the lechmcal and economical points of view.

PCHCM shall guide to the peoples, who live in flood prone areas that houscs/buildings
shall provide individual flood-proofing mecasures suchasa partial land i), flood- proof
wall, a piloti style house, cic to mitigate flood da'mage by themselves. Because it will
take much timc to complete the drainage improvement works, '

Flood Contro! Regulation for New Devclopmcn!.iu High l.and

New developments in hlgh fands, such as Hoc Mon district in N- -zone and Thu Duc
district in Nb-mne \nll mcrease a flood risk for downstream low-lying arcas and a
cost of canal improv cmqm. So, these developers shall construct a retarding pond, of
which requirement varies 17,000 - 19,000 m¥km’, to regulate flood run-off increased
by the new development. PCHCM shall prepare a regulation law of flood control for

1 - 62
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new development in high land and cstablish an organization having technical
development, investigation and inspection sections.

Strenpthening of the existing standing oftice for ITood prevention

The branch office of Water Management and Flood Preventon/Fighting was
established v Department of Agriculture and Rural Development in 1996 as a
standing oftice to support the Steering Commiltee of Floed and Stoarm Prevention in
PCHCM. Organization of this office shall be strengthen to carry out suflficiently his
{unction and responsibilitics including the smooth implementation of the peoposed
non-stnictural measures.

Flood Forecasting and Warning System

Lstablishmicat of appropriate tlood forecasting and warning system will be necessary
to mitigate a floed damage in the city. The existing hydrological monitoring system in
and around the Study arca by Southern Region Hydro Meteorological Center
(SRHMC) is proposed to improve as follows:

{a} Manuval rain gaiagc of six stations, such as Hoe Mon, Le Minh Xuan, Bish Chanh,
Nha Be, Ha Tien and Long Son shall be replaced to the automatic one.

(b) Additional five (5) new automatic rain gauge station shall be established.

(c} Nine (%) water level stations for inland main rivers/canals shall be established.

Details of the proposed hydrological monitering system are meantioned in Chapter C.
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1. PRIORITY PROJECT AND IMPLEMENTATION SCHEDULY.

1.0 Priority Sequence and Implementation Sehedule

Priority sequence of drainage zone will be decided through comparison of the following
factors:

(a) Beneficial population

(b) Required project cost per one beneficial population
{¢) Flood condition

{d)} Damage to Commercial and institutional activity

{e) Required land acquisition area per one beneficial population
{f} Landusc grade

(g) Not duplicate and conflict with other on-going projects

The factors of beneficial population, project cost and land acquisition arca can be
compared by the common indicators showing el¥iciency of financial and land resources
expenditures; per capita project cost and land acquisition area.

The integrated comparison viewing all the factors is shown the following table:

PRIORITY COMPARISON

Zond C N W 8 TNE T SE
Factor
| () Benelicial population  (1997) I 1M R | N I I G B VAN M VA
T 2020y | U I HI T IR 1L S 1 .
| (b) Required projecteost (1997 | — 1T | (v~ 0 LI | A2 A VA
IR 21177 () 20 S B R ) S T I I | I
(c) Preseat ilood condition R Tt )| o T I
(dj Damagetocommercial [ 1 B | B I Y m | 1w
and institutional activity .
| {¢) Require Tand acquisition{1997)| 1 M 17wV T m { v [
{2020} A N | R A | AN NN | A ) B S | S
(N Tand use grade ™ {T997) I S | N I ¢ A N | SO N | ) S B | | S
S (2020) T M m f I
(g3 Fconomic evaluation (ENTR) 130771 1063 683 $70 | 219 7179723
- Priorily Sequence First | Second | Sécond | "Thied | Third | Sécond
Note: {a) Beneficial population: 1> 20,000 petson/Ntood arca tkm®), 10,000 < 11 < 20,000
5,000 < 11T < 10,000, IV < 35,000
{b) Required project cost per one beneficial population: . ‘
1< 10 miltion YND, 10 < 11 <20 million VND,
20 < 11 < 30 million VNI, IV > 30 million VND
(c) Present flood condition: I: Very serious  El: serious Nk not so serious
(d) Damage to commercial and institutional activity: .
1: Large H: Medium UL Small

(¢} Required Land acquisition per on beneficial popﬁlalion: .
I<1m’, 1<ii<Sm’, S<IH<iom®, IV>10m?
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7.2

7.3

(£ Present fand use grade;  1: High 1}: Medium I Low

It can be recognized casily that every factor of C-zone will be ranked highest because of
its most vulnerable population. So, the drainage zone C will be identified the first
priority zone for urban drainage improvement, according to the above comparison, W
& N zones, and 8, NE & SE zones are identificd as sccond and third priority sequence
zones respectively,

(a) First Priority Zone:  C
(b} Sccond Priority Zone: N, W, and SE
{¢) Third Priority Zone:  Sand Nb

Implementation Schedule

An implementation schedule consisting of three (3) phases is tentatively proposed in
conformity with the priority sequences mentioned above, project cost of each zone and
progression of urbanization of each zone. It is shown in the table below:

TENTATIVE IMPLEMENTATION SCHEDULE

Phasc Zone 1996 2000 | 2007 - 2005 | 2006~ Z0T0 [ 2011 -"2015° 2016 - 2020 7
] C-zone - B L o

I N-zone

W-zone -

SE-7one o T

I

S-zone

NT-zone —_—— JEOSPRSI WU S ——

Priority Project Identified for Feasibility Study

The priority drainage zone, C-zone consists of seven catchment argas, C.1 to C.4 and
C.ato C.c. As shown in the table below, C.4 catchment is most serious and high priority
arca because of the largest number of beneficiary for urban drainage improvement. The
drainage improvement of C.1 and C.3 are ongoing by the assistance of the World Bank,
Belgium Govemniem and Asian Development Bank respectively as shown in Fig. E.4.1.
Therefore, the possible priority arca for the feasibility study is proposed to be C4
catchment area'in_cluding remaining catchment area of C.2, C.a and C.b basins. The F/S
report of HCMC Sewerage Project assisted by World Bank, however, indicate that
southwest low-lying areas of about 1.3 km? in C.2 arca, which will be required to apply
a pump drainage Syslem due to low ground elevation of below +1.5m, includes in 1ls
project area. It is noted that urban drainage improvémenl' works for the flood plainl area
below +2.0m of R. Cau Bong-R. Cau San basin are not included in Phase 1 project
considering its future transition of urban development. {t is recognized that C.2 and C.b
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are 1o be under the same sitvation. Some low-lying residential areas have being filled up
in cooperation with residents to mitigate the flood damage and to apply the gravity
discharge system. Faking into consideration of the above sitvation, the possible priority
projects are recommended as follows:

{a) Improvement of Tau {u — Ben Nghe canal of about 12.2 km

(b} Pump drainage improvement for the following three (3) low-lying areas:
- Thanh Da arca of 0.495 km’
- Ben Me Coc (1) area of 0.709 kv’
- BeaMe Coc (2) area of 0.460 ki’

(¢) Construction and rchabilitation of drainage pipe in C.4 sub-catchment area of
about 30.65 km’

Location of the proposcd feasibility study area is shown in Fig. E.7.1.

IDENTIFICATION OF PRIORITY PROJECT

Catchnent Mabiteal Flood TCondition |~ Flood Vulnerable Population
: {person) Remarks
Wame [ Aréa | Arca | Dépth [Duration | Tofal Fer I PerFlood
tkm’} | (kmh {cm) {hour) Catch-ment Arca
‘ Arca .

TI 38| 4801 373 TOU 19562301 TETIZ|  I06RY World Bank
TC2 ] 3WTTIBY O 315 30 33,081 6436 ¥EIIT T T T
3|72 345 355 215755 7,792 35,373 | Tlpium/ATB
CATT AT 89 10.0 ST 370 B330] 5561

Ca | Iery 3TYUUéRS| 40| 98397 TI3N3 29511

TCR T 0TS 31 2,350 LY 12573

T {68 2 0 -0 0 0

[Total 110641 21.20 43.0 6.7 |TA5,188 7 7003 35145

Note: 1. The figures of flood depth and duration mean the average value.
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8. FEASIBILATY STUDY OF PRIORITY PROJFCT

8.1 eneral
In Master Plan Study, Tau Hu - Ben Nghe canal improvement, pump drainage
improvement for Thanh Da, Ben Me Coc (1) and (2}, and drainage pipe development in

C4 zone are identified as the priority project for the feasibility study. The feasibility
study has becn conducted in accordance with the following tow chart.

FLOW CHART OF FEASIBILIY STUDY

[ start |

Additional Data Co?cclion and lnformation—,
Supptemental Ficld Susvey (Topographic and Soil
Survey)

[ Study on Prescnt Condition of Priosity Project Arca |

rEslabIis?}__l_l'{éﬁa?kl‘"liéﬁiiin_gri(:‘gnccpt and Desiga Criteria |

Preparation of Optimum Plan and
__Preliminary Design of Proposed Facilities

[End
8.2 Tau Hu - Ben Nghe Canal Im provement
8.2.1 I;rcsent Condition of the Canal
(N H)'dfauli;: Chéraclerislics

Tau Hu - Ben Nghe canal lies along sauthern edge of the central business area of HCM
Cily and drains the rainwater, domestic and industrial wastewater from District 1, 4, §,
6, 8, 10, 11 and Binh Chang District into Saigon River. The canal having a totat length
of about 12.2 km connects with Ben Luc River (o the west and Saigon River to the east.
lts hydraulic characteristics (canal bed and bank clevations, width, depth, maximum
flow area, wetted perimeter, average hydraulic gradient, velocity and discharge
capacity) are vpdated based on the supplemental canal survey conducted on July 1999.
These are showa in Table E.8.1, Fig. £.8.1 and summarized below. '

(a) Canal Bed and Dike Crown Elevation

Bed r;lcva(ion of Ben Nghe canal, which varies from -] .82 tb -2.72 m above MSL,
is very shallow due to much sedimentation consisting of dumped soil, garbage,
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(b)

(c)

solid waste, debris and organic materials. Tau Hu downstream reaches of about 4.2
km long from Chu Y Bridge to the junction with Ngang No.1 canal are also very
shallow. The bed elevation from -1,50 to -2.98 m is almost the same variation as
that of Ben Nghe canal. Upstream reaches of Tau Hu canal with clevation from
-3.06 to -3.82 m arc refatively deep, however, still shallow for navigation of the
boat with 300 tons during low tide.

The dike crown clevations of Ben Nghe and Tau Hu dowastream reaches vary
from +1.3 to +1.9 m, which is almost same or higher than the design high water
tevel (DH.W.L) of +1.32 to +1.50m. However, existing dikes in some sections of
Tau Hu upstream reaches are lower than D.HWL. of +1.50 to +1.6 m.
Accordingly, during high tide season from September to January, flood waters have
overflowed from some low bank to the low-lying intand.

Canal Width

A\erabc original canal width of Ben Nghe mtghl be about 60 and 70 m in wpstream
and dowanstream reaches respectively, according to the topographic map with
1:5000 provided in Saigon Scwerage Feasibility Study in 1972, However, due (o
the encroachment of more than 7,800 illegal houses and buildings constructed on
and along the canal before 1975, the present width from midstream to upstream
reaches of Ben Nghe have become narrowed from 30 to 40 m, resulting in a greater
hindrance to the smooth navigation.

The width of Tau Hu upstream and downstream reaches might originally be 45 to
50 m and 40 to 60 m respectively. Due to the encroachment of illegal houses and
buildings to the water course, the width of some sections has been reduced to about
30 m. Exccution of the relocation program is expected for the improvement of

storm water drainage, waterway transporiation and water environment including
landscape.

Velocity and Discharge Capacity

Tau Hu - Ben Nghe canal has always strongly affected by tidal influence from the
Fast Sea. The tide amplitudes are quite high. The average tide amplitudes at Phu
An station near the mouwth of Ben Nghe canal ranges from 1.7 t0 2.5 m. Therefore,
flow direction and velocity of the canal always vary based on the water levels of
surcounding rivers, especially Saigon and Nha Be rivers. Maximum and minimum
velocity is surveyed at about 0.5 and 0.35 m/sec respectively, which are evaluated
by the hydravlic dynamic simulation, The existing discharge capacnucs of Tau Hu -

Ben Nghe canals during the hlgh tide arc estimated at 30 to 150 m /scc under the
steady flow condition.

(2) Water I:nvlronmem

Tau fu - Bcn Nghc canai reccives umrcalcd domesuc and industrial x\asic\vatcr \uth

aboul 300 000 m fda) from the surrounding districts excluding Tan Hoa - Lo Gom
basin and walter quahl) of the canal has been deteriorated to an alarming level. The

canal water is black in color and emanates offensive odor. At Chu Y Bridge, Tau {lu

cana! has BOD as high as 150-250 mg/l and Fecal Coliforms is of the order of 2.1
140.5 MPN/100m]. Water quality is comparatively better in Ben Nghe canal due to

dilution by Saigon River and BOD is about 100-150 mg/l but still quality of canal is
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simifar to wastewater. The fecal contamination has already fed to higher incidence of
water-borne discases in District 5,6 and 8. Sludge accomulated at the bottom of canal is
undergoing an acrobic degradation and cmanates offensive odor of CHy and 11,5,
Investigation of studge showed that heavy metals are present but still sludge can pass
EU regulations and Japanese standards for heavy metals in the shudge to be disposed on

tand. Present water quality condition of Tau Hu - Ben Nghe canal is showa in Tablke
E.8.2.

Su‘pplcmcnial water quality test at cight (8) sites of Tau Hu - Ben Nghe canal has being
made in Eavironmental Impact Assessnmient {E1A) study.

Encroachment by 1legal House and Building

According to the 1996 survey data by the Department of Land and Housing, the number of
residents on and along Tau Hu - Ben Nghe canal including the tributaries is reported about
65,000 with 7,800 households as shown in the fable below., Among them, itlegatl houses
account for 80% and most of them ¢ncroach on the canal water. Almost half of them have
been living in the low level or temporary houses of this area without eleciricity and water
supply services for more than 20 years, Many houses ¢an be scen constriucted on the
accumulated garbage in the ‘canal and disturb the storm water drainage and navigation. The
part of Tau Hu canal in District $ has the highest density of houses followed by the Ben
Nghe canat on the side of District 1. There are many boats floating on the lower part of Ben
Nghe canal of the District 1 and on the side of District 5 of Tau Hu canal. Compared with
Ben Nghe canal, Tau Hu canal has more warchouses, small workshep, markets and
untoading stations of the shipment. Most of the peor peoples living on and atong the canals
are labor workers such as porters, eyclo drivers. These jobs are often irregutar and have tow
income, Details of relocation for illegal houses and buildings are mentioned in Appendix 1.

SUMMARY OF RESIDENTS ALONG TAU HU - BEN NGI i CANALS

[ Mem ) __ Number ]
Total Residents (persens) o 65,218
Total Houscholds (households) o - 7,832
Share cf lilegal Houscholds (%0} o 80.83
Houses located in Yess than 5 m from the bank (houscs) 5,921

| o s02m)]
Houses constructed before 1975 (houses) 3,679
S N (49.8%)

Source) Depariment of Land and 1lousing {Survey of Households on and
: Along Canals in Inner City of HCM City, 1996)

Related Structures

There are four (4) relevant structures on and along the canal. These are clectric cable,
bridge, quay and bank protection/revetment.

(ay Elcctric Wire

Fourteen (14) power lines in total have been installed over and/or under Tau Hu -
Ben Nghe eanal including Ngang No.1 to No.3 canals. These are as follows:
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(b)

{c)

(d}

_.Noltage

Medium

2 lines: High

2 lings: Medium
Medium
Medium
Medium

.. lLocation .

Supparting Report : Appendic £,

Over the canal (2 tinesy
Underground (2 lines)
Over the canal

Over the canal
Qver the canal
Overtheconal

Location and dimension of cach power linc is shown in Fig. E.8.2 and Table E.8.3

_Canal Numberofline
$3en Nehe 4

Tau Hu 7

Ngang No.i 1

Ngang No.2 1
NeangNed L.
respectively.

Bridge

There are fifteen (15) existing and one (1) under constructing bridges on the Tau
Hu - Ben Nghe canal and Ngang No. | to No.3 as shown in Fig. E.8.2. Out of these
bridges, seven (7) bridges were constructed by reinforced or pre-stressed concrete.
The remaining nine (9) bridges are sicel one. Mon and Ong Laph bridges are not in
use, because the superstructure has been damaged. Mon Bridge is being
rehabilitated as a historical structure. Main structural features of the existing
bridges are showan in Table E.8.4. Replacement of the existing bridges will not be
proposed, untess these bridges block or obstruct for flow of the canal.

Quay Structure

According to OWM, seven {7) qﬁays are operaling along Tau Hu - Ben Nghe canal,
in which two (2) quays is in Ben Nghe canat and the remaining five (3) are along
‘Tau 1lu canal. Name, location, length and loading/unloading goods of each quay

are summarized in the table below.

SUMMARY OF QUAY ALONG TAU U - BEN NGDE CANALS

No. Name Location | Length () I,(ﬁgi-ﬁéﬁ}_ﬁ loadin g: Good |

Q.1 | NoS Ben Nghe 70 foodstuff, agricultural product

Q.2 | Nosb ditto 106  ditto

Q3 |NoName | TauHu 30 construction material (sand}

Q4 | NoNamc ditto 5L ditto o

Q35 [No2 [T dme | Ti20

Q.6 | Tran Van Kieu ditto 2,000 foodstuff, agricultural  product,
fertilizer, construction materials __ |

Q.7 | Ben Binh Dong ditto 2200 o ditto

Note: Locations of these quays?ré shown in Fig. £8.2.

Bank Protection/Revetment

Ren Nghe canal has no existing suflicient bank protection of revetment except near
mouih of the canal. These have been constructed by stone masonry with the slope

of 1:3, of which length
respectively.

is about 60 and 160 m for the left and right bank

Some kinds of bank proieclioﬁ or revetment are fund out along Tau Hu, Lo Gom
and Ngang No.2 canals. These facilitics have been rehabilitated and newly
constructed by OMW based on the navigation requirciments. Locations of the

existing bank protection/revetment are summarized below and shown in Fig. E8.2.
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- right bank of downstream reaches feom Cha Va Bridge: about 400 m

- right bank of downstream reaches from Ngang No.| canal: about 450 m

- both banks of downstecam reaches from Chu U Bridge: about 600 m

- right bank from the confluence of Ngang No.2 canal to Chu U Bridge: about
550m

- right bank from the confluence of Lo Gony to Ngang No. 2 canals: 1,000 m

- both banks ncar the confluence of Doi canal: about 200 m

Some sections of these facilitics are, however, croded, damaged and collapsed due
to their fong use, some poor quality, and collide with boats. These are needed to
rehabilitated or replaced to new one. Table E.8.5 shows the summary of oxisting
bank protection/revetment and their structural evaluation.

Related On-going Project

There are two (2) related on-going project for preparation of Tau Hu - Ben Nghe canals
improvement plan. These are summarized as follows:

Dredge and Rehabilitation Praject on Ben Nghe - Tau Hu - Lo Gom for Navigation

Office of Waterway Mlanagcmcnt (OWM) has completed the feasibility study on the

Project to Dredge and Rehabilitate Ben Nghe - Tau Ilu - Lo Gom for Navigation in

December 1995, The main objectives of the project are as follows:

- to dredge the canal in order to recover the enough draft for the navigation

- to contribute as much as possible for the improvement of urban drainage condition
in the central parts of the city

The proposed project is siunmarized below:

(a} Name of Project. Improvement if Ben Nghe - Tau Hu - Lo Gom canal

{b) Implementation Agency: Waterway Unit under the management of Transportation
and Public Works Service
{c) Location of the Project:  District 1,4, 5, 6 and 8
(d) Main Construction ltem '
- Length to be Dredged:Ben Nghe canal L= 345km
Taun Hu canal L= 630km
l.o Gom canal L= 275km
Ngang No. |, 2and 3 L= 1.35km
. Total L= 1385km
- Minimitm Width of Canal to be Dredged
~ * Ben Nghe canal (Saigon River - Chu Y Bridge) : W= 210m
*  Tau Hucanal (Chu Y Bridge —Ngang No. 1} : ¥ V = 21.0m
*  Tau Hul.o Gom canal (I\g'mg No.I - PhuDinh) : W= 220m
- Design Water Level ' : H = -1.20m
- Minimum Draft for Boat \Ja'.igauon H=21mand 3l m
- Design Canal Bed Elevation = ' S
*  Ben Nghe canal (Saigon River -- Chu Y Bndgc) (EL=-330m
*  Tau Hu canal {Chu Y Bridge — Ngang No. 1} = :EL=-330m
*  Tau Hu/Lo Gom cana! {Ngang No.1 — Phu Dinh) : EL=-430m :
- Total Dredging Volume -V =1,043,513 m’
{e)} Project Implementation Period ¢ T=2years
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{D I'roject Cost: Constrirction Cost :CE=33,246 million VND
Contingency and Others 1 C2 == 3,200 million VND
Total : C3=36,446 million VND

{g) Sourcc of Fund: PCHCM City

PCHCM City has approvcd the proposed project on 3 Aprid 1998, According to OMW,
the dredging will be started at August 1999,

{2)  Rchabilitation and Wideaing of Ben Chuong Duong — Ben Ham Tw — Tran Van Kieu
Road

In 1995, Department of Transportation and Public Works (DTPW), PCHCM has
conducted the feasibility study on the rchabilitation and widening project of Ben
Chuong Duong - Ben Ham Tu - Tran Van Kicu Road, The existing road with total
length of 9,92 m runs along and close to Tau Hu - Ben Nghe canal through the District
1, 5, 6, 8 and Binh Chang District and mainty functions as a regional road. These roads
were constructed in the French colonial time, so the road is very narrow, only 6 to 10 m
in width. DTPW has proposcd to rehabilitaic and widen these roads in order to create a
ncw urban road, to meet with the transport requirement for the communication between
Northeast and Seuthwest regions of the city and to contribute the improvement of city
trafTic condition.

The proposed project as shown in Fig. .83 is summarized as follows:

{a) Name of Project; Feasibility Study on Ben Chuong Duong - Ben Ham Tu
- Fran Van Kicu - Ben Nghe - Ham Tu Road Across Lo
Gom Canal Linking With N.ILIA

(b) lmplementation Agency:  Department of Transportation and Public Works,
PCHCM

(¢} Location of the Project:  District 1, 3, 6,8, and Binh Chang BDistrict

{d) Main Construction licm:

- Length 1o be improved: Ben Chuong Duong Road L= 2675kmn
Ben Ham Tu Road L= 2795 km

Tran Van Kieu Road L= 3.622 fun

.0 Gom Bridge - N. 1. No. 1 L= 4258km

Total (L= 13.350km

Proposed width Ben Chong Duong Road TW=355-425m
Ben Ham Tu Road W= 355-365m

Tran Van Kicu Road :W=235-420m

Lo Gom Bridge — N. H. No. 1 St W=400m

Bridge Construction:  Five (5) bridges (Ba Do, Quoi Duoc, Lo Gom, Rach
.Cay Canal, and Nuoc Len Canal bridges)
Other Works: Surface  Water Drainage, Canal Bank Protection,
Underground Structure, Lighting and Irec Planlmo
: S):&m and Fraﬂu, Safety System ‘
(¢} Relocation Program

Number of house to be cemoved: 4,650 houses
Number of house to be resettled: o 3,745 houses
- Number of house to be resettied by the inhabitants: o 905 houses
(N Project Cost: Construction Cost: 373,600 billion VND
- Compensation and Removal Cost:538,452 billion VND

Total Cost: 912,052 billion VND
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8.2.3

(h

(2}

(3)

C))

(3)

(g} Source of Fund: Construction: OLCF l.oan
Technical and social infrastructures
Of the rescttloment arcas: OLCFE Loan
Compensation, sile clearance and
Rescttlement arca construclion: PCHCM City

This project has been short-listed as a priority project by the financial assistance of
Japanese Government. Special Assistance for Project Formation (SAPROF) Study has
being undertaken by Overscas Economic Cooperation Fund (OECF).

Planning Concept and Design Criteria
target Year

Target completion year of the canal improvement project is set at 2010 on the premises
that the proposed project implementation will be taken up at keast 10 years. However,
all the plans are to be prepared to mcet the city development plan in 2020,

Design Scale

Design scale for Tau Hu - Bea Nghe canal timprovement is applicd at 10-ycar frequency
flood, because these are main canals with total catchment area of more than 30 ki’

Design Rainfall

The following rainfall intensity-duration formula is to be employed as a design rainfall
for Tau Hu - Ben Nghe canal improvement.

() 1=29,125/(t' % + 154) :1<3 hours
(b} 1=1669/0""-16)  :3hours <t <24 hours
where, [: Point rainfall intensity (mm/hour)
t: Duration {minutes)

For flood run-off analysis, the area reduction factor shown in Tig. E.6.7 is to be
considercd to convert the basin design rainfall intensity.

rDcsign High Water Level

Design High Water Level (DHWL) at the mouth of Ben Nghe canal is applied a1 +1.32
m above MSL, which is the average of monthly maximum water levels during August
and November. Design 24 hours consecutive water level variation is cmployed as the
same one as that of Master Plan study.

Navigation Requirement

The canal improvement plan of Tau Hu - Ben Nghe have to meet the following
waterway transportation requirements proposed by OMW.
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NAVIGATION REQUIREMENTS FOR TAU HU - BEN NGHE CANALS
~ Canal © Section  Min. Canal De csigh Water I"mpo:kd Canal  Boat Size
e Start End . Width{m) Levcl(m)}___ Bed Elevation (m) __{ton)__

Ben Nghe Saigon ChuY

River  Bridge 210 -1.20 -3.30 100 - 200
Tav Hu ChuY  Ngang
(Downstream) Bridge  No.l 210 -1.20 -3.30 160 - 200
Taw Hu Ngang  Phu Dinh
(Upstream) No.1 Port 22.0 -1.20 -4.30 300
Negang No.1 TauHu  Doi
o No.3 Canal____Canal 220 -1.20 430 3060

Note:  DWL of ~1.20 m corresponding to 20% fregquency for the navigation possuh:lu) ‘was
determined based on the alternative study conducted by OMW.,

Other Critenia

Other criteria, such as run-off formula, Manning’s roughness coefticient, freeboard, are
the same¢ as those of Master Plan study.

Alternative Study

According to the navigation requirements prepared by OMW, the bed clevation of Tau
Hu downstream reaches from Chu Y Bridge to Ngang No.1 is proposed to be 1.0 m
higher than that of upstream reaches. Consideting more steady flow of the downstream
reaches, the following aliernative study has been carried out,

(a) Alternative [: Minimum bed elevation of Tau Hu downstream rcaches is to be
-3.30 m, which is proposed by the navigation requireients

(b) Alternative 1:Minimum bed elevation of Tav Hu downstream reaches is to be
- 4.30 m, which is the same as that of the upstream reaches

Alternative study has bcen conducted under the following hydrological and hydraulic
conditions:

- Canal Network:  Ben Nghe - Tau Hu - Lo Gom - Doi - Te canal mt“ork
including Ngang No.l toNo.3

- Catchment Area:  Independent catchment with total area of 61.72 km? including
Tan Hoa - Lo Gom basin’

- DHWL: 1.32 m at the mouth of Ben Nghe 'md '!c canals

- Design Rainfall:  10-year return period ‘

- States of Canal: ; '
* Ben Nghe - Tau Hu - Lo Gom canals: after complehoa ofunprox ement
* Ngang No.! to No.3 canals: after completion of improvement
*  Doi- Te canals: .. existing condition

- Calculation Method: Hydrodynamic simulation mode! of MIKE 1

Comparative studies of the above Alternatives conclude that Alternative [ is more
feasible option. Because, the construction cost of Alternative I is estimated at 11.96
billion VND higher than that of Alternative 1, even il hydraulic elfect of Alternative I
can be expected only 1 to 2 cm lower water level than that of Alternative 1 as shown in
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Fig. £.8.4.
COST COMPARISON OF ALTERNATIVES T and I

o o ~ ({unit of cost: billion VNIJ}
Alternative | Alternativel | Aleroativell
| ey o Quanlity | Cost Quantity | Cost |
1. Dredging 335830’ | 4534 424450w° | 57.30
| 2. Bank Protection  (Type A) 29,709 m’ 16561 29,700m | = 16.56
] (Type B) 8720w’ | 1255|  8720m) 1255
 (pe©) 4,200 n 1350 4200m7| 1550
Total - i 8998 10191
Note:  Construction cost of O/M road and land acquisition/house compensation cost is

exchuded.

Proposed Optimum Canat Improvement Plan

Alignment

The alignment of the courses of Tau Hu - Ben Nghe canal is proposed considering the
foltowing technical point of view:

(a) to coincide with the existing channel alignment to minimize land acquisition and
house evacuation

(b} to ensure the curve within the radius from 200 to 300 m for the smooth navigation

{c} not to reduce the existing canal width

{d) 10 coincide the road aligmnent proposed in the pre-fzasibility study of Ben Chuong
Duong — Ben Ham Tu — Tran Van Kieu Road improvement project

The propo'sed alignment of Tau Hu — Ben Nghe canal is shown in Fig. E.8.5. More
detailed proposed alignments are compiled in Volume 4 “Drawings”.

Longitudinal Profile

As mentioned before, the proposed canal bed has to be designed principally to meet the
requirements of waterway transportation. The canal bed slope is planned at 1:20,000 to
maintain the canal bed and to be more gentle hydraulic gradient of DHWL., which is
nearly equal to or lower than the existing ground level in principle so as not create
drainage problems inside the embankment.

. The proposed longitudinal profile of Tau Hu - Ben Nghe canal is shown in Table E.8.6

and Fig. E.8.6.
Cross Section

A single cross section with some slope protection and/or revetment is employed for the

~ canal improvement to be protected from bank crosion. The proposed cross sections are

classified broadly into the following three (3) types:
(a) Type A: Trapezoidal shape channel with 1:1.5 slcpé lined By stone masanry

(b) Type B: 'Irapezoidal shape channel with 1:0.5 slope fined by stone MAsonry
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(¢) Type C:  Rectangular shape channe! lined by concrete retaining wall or concrete
pile revetment

These types are sub-divided into the following scveral types considering the
combination with the available existing slope protection and revetment.

CLASSIFICATION OF TYPE OF PROPOSED CROSS SECTION

Type Shape | _ Slope Protection/Revetmeat | Remarks
L . _ One Side of Bank | Cther Side of Bank 1 . L
New one having 1:01.5 | New one having 1:1.5 | This is most typical type.
Al Trapezoid | shape  lined  stone { shape  bincd  stone
I masonry [3sOnry | e
Tinisting bank having no | This type is employed at
A2 ditte ditto slope  protection ot | junction with Doi, Lo Gom
by revetmgnt and Negang 110 3 canals
Existing bank protected | This type s ‘.mp]oy.d o
Al ditto ditto by stone masonry with | some reaches of Tau Hu
N T 1:bSshape canal,
Existing bank protected | This type is also employed
Ad ditto ditto by westical  concrete | to somie reaches of Tau Hu
B e . Jreveiment canal, o
New one having 1:05 [ New one h:mng 1:0.5 | This is applicd for some
B.1 diito shape lined  stong | shepe - lined  stone | narrow reaches of Tau Ha
B el omasenry masonry cangl, ) ]
Existing bank protected
B.2 ditto ditto : by stone masonry with ditto
1 ____1L:1.5shape . L
Existing bank protected
B3 dilto ditto by vertical stone  or ditto
congrete pile revetment
New one haung verticat | New one having vertical | This type is employed for
C1 Rectangle | concrete retaining wall concrete retaining wall SOME V¢ry narrow reaches
I N ~ _ of TauHucanat |
Existing bark protected
2 ditto ditto by verdical stone or ditto
) o concrete pile revetment

Figs. £E8.7 (1/2) and (2/2) show the proposed lypic_a'l cross sccliohs for canal
improvement. Table E.8.7 and Figs. E.8.8 (1/5) to (5/5) show the proposed design cross
section. Details of the design cross sections are compiled in Volume 4 “Drawings”.

(1) Opceration and Maintenance Road (O/M Road)

Generally, O/M road has to be provided along the river/canal to supervise and maintain
the channels. The existing roads along both banks of Tau Hu - Ben Nghe canals have
sulficient structural features for using as public and also O/M road, even though some

scctions are sl1ghtl) narrow. Conseguently, it is not nccessary to prowde new Ey O/M
road along the canal

However, Tau Hu - Ben Nghe canal improvement aims to improve not only urban
drainage and waterway transportation, but also water body environment and landscape
of the city. So, in order to maintain the amenity of water body environmient it is
proposed to provide principally open space of maximum 5.0 m in width along both
banks of the canal, in which tree planting and installation of some facilities for
recreation/relaxation are recommended as shown in Fig, £.8.9.
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According to the pre-feasibility report of Ben Chuong Duong - Ben Ham Tu - Tran Van
Kicu Road Improvement Project, the proposed boundary line between near Chu Y
Bridge to the junction with Tan {toa - Lo Gom caual is mostly touched with existing
edge of the canal. Therefore, in detailed design stage, it will be necessary to coordinate
the boundary lines proposed by both projects.

Slope Protection and Revetment Facility

In due consideration of structural and economical aspeets and easiness of land
acquisition and housc evacuation, the following three (3) types of slope protection and
revetment are preliminarily designed.

{a) Typc A: This is the slope proteciion lined stone masonry with 1:1.5 slope, which
is the most typical type and applicd for the channels having no land
acquisition and house evacuation problems. Stone with mortar having a
thickness of 30 cm is supported with concrete of 10 cm in thickness.
Geo-textile sheet is provided to protect outflow of filling materials (red
soil} with a thickness of 30 cm. In order to drain out groundwater, PVC
pipe with 100mm diameter is provided at interval of 1.2m. Reinforced
concrete foundation with width of 60 c¢m and height of 50 cm is
supported by wooden piles of 100 mm in diameter. Riprap with 5.0 m in
width and 50 cm in thickaess is provided to cope with scouring around
the concrete foundation.

{b) Type B: This is the stope protection lined stone masonry with 1: 0.3 slope. This
type is applied for channe! improvement from Cha Va Bridge to the
junction of Ngang No.l (about 1.2 km) and from Chu U Bridge to
Ngang No.2 (about 0.6 km), which have a restriction of land. The
structure of this type is basically the same as that of Type A except a
thickness of stone masonry (45 cm)f concrete {15cm), a size of
reinforced concrete foundation (800 x 600) and materials of foundation
pile {concrete pile).

(¢) DypeC: This is reinforeed concrete revetment lined T-shaped concrete retaining
wall:of 4.5 m in height. This type is empTD)Cd for the channel
improvement near Cha Quan Hospital of 525 m in length, which has
strict limitation of land. Because the canal has a width of only 40m and
then the proposed boundary line of road rchabilitation and expansion
project is almost the same as that of the existing le{t bank. There is no
:.pac:s, to apply the revetment with some slope and also open space.

T-shaped concrete relammg wall is supported by the concrete pile (300
x 300 x 12,000). Riprap is also provided to protect scouring near the
base of retaining wall.

'}-ig 1389 shows thc ‘structural desngu of proposcd slopc protecuon and revetment

including green open space.
Evaluation of Praposed Canal Improvement Plan by Hydrodynamic dodel
Model Set Up

Hydrodynamic simulation has been carried out to cvalvate the proposed cana)
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improvement plan against 18-year return period rainfatl event and Design Flood Level
condition. Danish Hydraulic Institute’s “MIKE 117 softivare has been used. The canal
network for hydrodynamic model is shown in Fig. E.8.10. The hydrodynamic mode!
has been set up for seven canals. They are: Tau Hu - Ben Nghe canal (12175 k), Doi -
Te canal (13.11 km), Ngang 1 canal (0.42 km), Ngang 2 canal (0.43 km), Ngang 3 canal
{0.43 km}), Xom Cui canal (1.28 km) and Ong Lon canal (1.40 km). Nine runoft
hydrographs with total caichment area of 61.72 km® have been applied. Details of the
sub-catchments with runofl’ hydrographs are presented in Table £.8.8. Symmetric
triangular unit hydrograph with base time of 2*¥time of concenteation which produces
peak runoff samc as calculated by Rational method has been applicd !'or runoﬂ
hydrograph generation, Average specific runofY is caleulated to be about 10 m¥/s/kin’.
Same runoff hydrographs (under future land use condition} have been used for
cvaluating both existing and proposed canal conditions.

Hydraulic evaluation has been made on both existing and proposcd canal conditions. As
for existing canal condition, JICA surveyed {June-August, 1999) cross-sections of Tau
Hu - Ben Nghe, Ngang 1, Ngang 2 and Ngang 3 canals have been used. As for
proposed canal condition, two alternatives have been considered. Compared to
Alternative 1l, Alternative | represent higher canal bed ¢levation with lesser excavation.

Considering low velocity along the southern canals, a phase lag of one hour has been

applied between the amplitudes of dynamic water levels along the Saigon River and the
southern canal boundaries.

Manniog’s roughness co-cfficient of 0.035 and 0.025 have been used for existing and
proposed canal conditions. A space siep of 50 m and a time step of 1S scconds have
been applied for hydrodynamic simutation.

Model Cases

In total, four cases with nine sub-cases for existing canal condition and 10 sub-cases for
proposed canal condition have been investigated. Detail listing of the cases for
hydrodynamic simulation is presented in Table £.8.9. In brief:

Casc 11 Represents closed canal system (without interaction with southern canals)
with constant water levels at the boundarics.

Case 2: Represents closed canal system with dynamic water levels at the boundaries.
Deperding on the time lag between the peak rainfall intensity and the

amplitude of the dynamu waler level, three sub-cases namel) Case 24, 2B
and 2C have been inv csl:gatcd '

Case 3: Represents open eanal S)stem (mlh mleractlon with southern canals) \mh_
constant water levels at the boundaries. Depending on whether amplitude of
dynamic water level along the Saigon River would be higher or fower than

that along the southern canals, two sub- cases namely Case 3A and 3B have
been consnderuj

Case 4: chrcscms opcn canal system with dynamic water levels at the boundaries.
- Depending on the time lag between the peak rainfall intensity and the
amplitude of the dynamic water level, three sub-cases namely Case 4A, 4B

and 4C have been investigated.
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Since, simulation results for Cases 1A and 1B {as will be discussed later) show tha
proposed canal improvement plan as of Alternative I would be the optimum one, henee,
for the Cases 2, 3 and 4, simulation has been carried out enly for Altenative L

Simulation Results

Maximum discharges, water levels and velocitics for all the sub-cases at selected
locations along all the canals are summarized in Tables E.8.10 and 11 for existing and
proposed canal conditions respectively (please refer to Fig. 15.8.13 for the locations).
Maximum water level profiles for existing and proposed cana! conditions for all the
sub-cases are shown in Figs. E.8.11 and 12 respectively. Discharge hydrographs under
proposed canal improvement plan {Alternative 1) at selected locations along the canals
for five sub-cases that best represent discharge distribution are presented in Figs. F.8.13
(1/5) to (5/5). Since, the discharge distribution for exisling canat condition would be
similar to that for proposed canal condition, discharge hydrographs for existing canal
condition is not presented.

For any case and under any canal condition, maximum water level is always found to
be at the junction of Tau Hu canal with Lo Gom canal. In terms of maximum water
leved, the following cases are found to be critical:

- Among Cases 2A 2B and 2C: Case 2B i.c. peak rainfall intensity occurring
at 12" hour appears to be critical.

- Among Cases 3A and 3B: Case 3A ic. amplitude of dynamic water level
along the Saigon River higher than that along the southern canals appears to
be critical.

- .r\mong Cases 4A, 4B and 4C: Case 4B i.e. peak rainfall intensity occurring
at 12™ hour appears ta be critical.

(a) Existing Canal Condition:

Simulation results (Fig. E.8.11) show that upstream and some part along
downstream of Tau Hu canal is expected to be inundated during a 10-year rainfal!
event. Under the most severe Case 1A, maximum water level (Table E.8.10 (1/2))

~is found to be EL. +1.89m. However, under the most practical Case 4B that is
found to be EL. +1.68 m. In general, maximum water levels for different cascs are
found to be 20 cm higher under the existing canal condition than under proposed
canal condition.

Maximum dascharges (Fablc £.8.10 (112}) a!ong Tau Hu and Ben Nghc canals are
found to be +132 m’fs and +123 m's for Cases 2C and 4C respectively. In
general, maximum discharges for different cases arc found to be Jower under the
existing canal condition than under proposed canal condition. Maximum
discharges atong Doi and Te canals are found to be +522 m's and +69I /s for
Cases 2C and 4C respectively

Maximum velocities (Table E.8.10 {2/2)) along Tau Hu - Ben Nghc canﬂ are
found to be +1.55 m/s and -0.91 m/s for Cases 2C and 4C respectively. In general,
for different cases, maximum positive velocitics are found to be higher under the
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existing canal condition than under proposed canal condition (due to higher
hydraulic gradient) and vice versa.

(b}  Proposed Canal Condition:

The resulis of simulation (Table 15.8.11 and Fig. £.8.12) show that the maxinum
water levels along Tau Hu - Ben Nghe canal for Altemative 1 (EL. +1.69 m) and
Alternative 1L (EL. +1.67m) are almost the same. Since, Alternative 1 has a higher
bed clevation representing lesser excavation, Alteraative 1 is adopted as the
optimum canal improvement plan.

Under the most severe Case LA, maximum water tevel (Table E.8.11 (1/2)) is
found to be EL. +1.69m. However, for under the most practical Case 4B that is
found to be EL. +1.50m. For the Cases 1 and 2 that represent closed canal system
(most severe cases), a free board of 30 to 35 ¢m can be maintained from the
proposed dyke level of Ef.. +2.0m.  On the other hand, for the Cases 3 and 4 that
represent open canal system (more practical cases), a free board of more than 40
cm can be maintained from the proposed dyke level of EL. +2.0 m.

Maxinum discharges (Table E.8.11 {1/2)) along Tau Bu and Ben Nghe canals are
found to be 1168 ms and +275 m’/s for Cases 2C and 4C respectively.
Maximum discharges along Doi and Te canals are found to be +548 mfs and -662
(+654) m*/s for Cases 2C and 4C respectively.

Maximum velocities (Table 1.8.11 (2./2).) along Tau Ho - Ben Nghe canal are
found to be +1.00 m/s and --1.21 m/s for Cases 2C and 4C respectively.

Even though, it’s quite difficult 1o identify a generalized flow distribution along the
canals, attempt has been made to identify the most probable flow direction under joint
probability of high water level with high rainfall intensity and is presented in Fig.
.8.14. The flow distribution has been identified through compitation of hydrodynamic
simulation results for different cases.

Conclusion

The hydrodynamic simulation reveals that under the existing - canal condition,
inundation is expected to occur along the Tau Hu canal for a 10-year rainfail event,
However, under the proposed optimum canal improvement plan (Alternative 1), a free

board of more than 40 em can be maintained from the proposed dyke level of EL. +2.0
. '

Pumnp Drainage Improvement
Present Condition of Pump Drainage Area -
Thanh Da Arca

Thanh Da drainage arca of about 49.5 ha is triangular shape surrounding by Thanh Da
River to the west and Saigon River to the north and south as shown in Fig. B.8.15. The
arca belongs to Ward 27 of Binh Thanh District. Almost 90% of the area have been
development before 1975 as a residential arca consisting of many high story apartments
and few independent houses. Remaining 10% of the area is low-lying and still
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undevetoped, however, will be developed as a sesidential arca near future, according to
the officials of Binh Thanh District. The present population of 17,700 is projected at
20,900 in the target year of 2020.

Systematic drainage pipe network system in Thanh Da area has been prepared before
1975 as sown in Fig. E£.8.15. The northern part of 20.0 ha from Xo Viet Nghe Tinh
Road, of which average ground clevation is about 1.30 m above MSL, drains directly
into Saigon River through four (4) trunk sewers and has no inundation problems.
However the southern area from this road, in which four (4) main sewers of 080D to
ol000 mm has construcied, has flooded at least ten times at the high tide between
September and Yanuary per year, duc to low ground clevation of 0.90 to £.20 m above
MSL. Inundation area, depth and duration has been surveyed at about 16 ha, 30 to 50
cm and four (4) hours respectively. In the past, one small pumping station had been
constructed and operated, however, it was damaged and broken, due to the budgetary
problem for the sufficient operation and maintenance work. The Petro Vict Nam
property siluated at southwest part of the arca is protected from the external and internal
flood by own dike and pump drainage system. According to Binh Thanh District, the
undeveloped tow-lying area along Thanh Da River is planned to fill up and to employ
the gravity discharge system. Therefore, the southern low-lying part of 154 ha is
proposed to apply the pump drainage system to solve the inundation problcins.

According to the ficld reconnaissance together with the officials of Ward 27 and Binh
Than District, most of all sewers are blocked by garbage, solid disposal and debris,
which is one of the cause of serious inundation. Cleaning of the sewer pipes shall be
done immediately. Moreover, some houses and restaurants have occupied on the sewer
outlets in the northern drainage area, resulting into the difticulty of sufticient operation
and maintenance work. Relocation and resettlement has to be implemented at once.

Ben Me Coc (1}

Ben Me Coc (1) drainage arca of 70.9 ha belong to Ward 15 of District 8 Jocated at
southwest of the city. The area is rectangular shape surrounded by Tau Hu, Lo Gom,
Ngang No.2/No.3 and Doi canals and is divided into two (2) parts, castetn and western
pats, by the pond as shown in Fig. £.8.15. The eastern part of the area (32.6 ha) has
been fully developed as warchouse and residential arcas without satisfactory urban
development plan. Sccondary and tertiary sewers (0400 - 0600) have constructed under
the narrow streets by Disteict 8. On the other hand, the western part of the arca has not
fully devetoped yet. Many warchouses and residents have been constructed along Lo
Gom and Doi canals respectively. Intand areas are used to agricultural land and
fishponds. District 8 has planned to develop as residential area including some green
and open spaces, but no definitive implementation schedule is yet.

Ben Me Coc {1)arcais lopog'mphicai.ly low from about 0.9 to 1.3 m. During high tide

~ season from September to January, almost all area has inundated at least ten {10) times

per year. No suflicient dike around the arca and no gate at the sewer outlets make more
serious inundation. Inundation depth and duration have surveyed at 30 to 50 em and 4
to 6 hours respectively, according to the flood survey conducied by the Team.

Ben Me Cos (2)

Ben Me Coc ('2-) drainage area of 46.0 ha is a part of Ward 15 of District 8. As shown in
Fig. E.8.15, the area is surrounded by Lo Gom, Dot and Ngang No.3 canals as same as
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Ben Me Coc (1). Even though the arca is not so far from Cho Long commercial center
and has a potential ta develop as a residential area, it is still not fully developed due to
insuflicicnt transportation, water supply and drainage system. Almost all houses have
been constructed along the ring road, however, a residential devetlopment has recently
been progressing towards infand low-lying area by filling up.

Ground clevation of the area is low changing from 0.9 to +1,3 m above MSL. 'lood
condition of the area is almost the same as that of the western parts of Bea Me Coc (1),
which is mentioned before.

83.2 Planning Concept and Design Criteria

(1  Target Year
‘Target completion year of pumip drainage improvement project is set at 2012 as same as
canal improvement project. However, all facilities are to be designed to mecet the city
development plan in 2020.
(2 Design Scale
The design scale for pump equipment and drainage pipe is applied at 5-year and 2-year
frequency flood respectively as mentioned in the M/P.
(3) Design Raiafall
{a) For pumping station
Six (6) hours consecutive rainfall with S-year frequency (R = 113.47 mm) shown
in Fig. £.6.3 is proposed.
(b) Drainage Pipe
The following rainfall intensity and duration formula with 2-)0'" return period is
applicd.
113,567/ + 89} 1< 3 hours
Where, [ point rainfall intensity (mnvhr)
t: duration {minutes)
(1) Design Water Level

Based on the hydrautic analysis in the M/P stud), design w ater levels at Thanh Da and
Ben Me Coc arcas are applied as follows:

Location High Water Level Mean Water Level Low Water Level
‘Thanh Da Arca 1.32 o 0.23 : 211
Ben Me Coc (D & (2) i.50 : 027 ' ‘ o =212
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Other Criteria

Other criteria, steh as drainage criteria, specific requirement of pump and retarding pond,
are the same as that of Master Plan,

Preliminary Design of Dike

During the high tide season from September to January, Thanh Da, Ben Me Coc (1) and (2)
arcas have aftected about 10 times a year by the serious external {tood from Saigon, Tau Hu,
.o Gom and Dei canals, due to fower existing bank elevation than DHWILL of these canals.
Accordingly, a polder dike system is proposed to apply for these arcas as (hie most suitable
and economical external flood mitigation measure,

Thanh Da Area

HCMC has constructed the dike along Saigon River to protect the proposed pump drainage
area of 15.4 ba in Thanh Da from the external flood of Saigon River. As shown in Fig.
E.8.16 (1/3), however, intermediate section of about 74 i has never been provided any dike,
due to the difficulty of construction by some illegal houses. New dike shown in Fig. £.8.17,
which is the same type as existing one, is proposed to construct for 74m. According to the
supplemental leveling survey, top clevation of the existing dike in western part (1. = 130 m)
and eastern part (L = 200 m) is about 25 cm in maximum lower than the proposed dike level
of ¥2.00m. It will not be particularly anxious. However, raising work of existing dike will
be expected to exccute in future,

Ben Me Coc {1) and (2)

At present, the existing ring roads in Ben Me Coc (1) and (2) have two function,
transportation and dik¢ 1o protect from the external flood of Doi, Tau Hu and Lo Gowm
canals. However, supplemental {eveling survey indicates that top elevation of the existing
ring roads is 50 to 80 cin lower than the proposed dike of +2.00m as shown in Figs. £.8.16
{2/3) and (3/3). This is a main reason to occur the serious external floods from the
surrounding canals in high tide season from September to January in every year. New dikes
along Tau Hu, Lo Gom and Ngang No.2 and 3 are proposed to construct simultancously in
the canal improvement work as shown in Fig. E.8.17. However, as Doi canal improvement
is excluded in the priority project, temporary dike shown in Fig. E.8.17 is propose to
construct along Dot canal. Proposed lenglh of temporary dike is about 1.36 km for Ben Mc
Coc (1)yand 1.35 km for Ben Me Coc (2).

Preliminary Design of Sewers

In order to complete the successful drainage pipe network in Thanh Da area,
construction of some new sewers 1o be connected between the existing sewers and
pumping station and/or retarding pond are proposed. Then, in Ben Me Coc (1) and (2)
areas, new sewer lines are proposed to construct along the ring road, in order to mitigate
flood damages along the ring road and to integrate the existing many small outlets of
secondary drains. These sewers have been designed to convey a 2-year flood runoft
calculated by Rationat Method. Finally, the proposed sewer nctwork system in
combination with pump and retarding pond has been evaluated against 5-year frequency
flood using hydrodynamic simulation model of MOUSE, which will be mentioned later.
Details of the proposed sewers and hydrological calculations for three (3) pump
drainage areas are shown in Tables E.8.12 to 17,
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The proposed sewers by cach pump drainage area are summarized below:
__Awa_ ____ ScwerSize(mm)____ Scwerlengh(m)
Thanh Da 0800 t0 01,200 660
Ben Me Coc (1) (Fast) 0900 to 01,500 2,450
Ben Me Coc (1) (West) 0900 to 01,650 2,170
....Ben Me Coc {2) . 0600toel630 4210
Figs. 1:.8.18 and 19 show the sub-catchment for run-oft calculations and proposed
sewers for three {3) pump drainage systems respectively. Samples of longitudinal
profile for the proposed sewers are shown in Figs. 1.8.20 (1/3) to (3/3). Al preliminary
drawings of the proposed sewers are compiled in Volume 4 “Drawings”.
8.3.5 Psreliminary Design of Pamping Station with Retarding Pond
(1) Design Condition and Criteria

(a) Proposed Pump Drainage System

The proposcd pump drainage arcas of Thanh Da, Ben me Coc (1) and (2) are
divided into some sub-drainage areas based on the followmg considerations:

Topography: Al areas are low and flat. Ben Me Coc (1) and (2) areas arc
very long and narcow shapes, however, Thanh Da is not so
slender shape,

Urbanization: Thanh Da and the castern part of Ben Me Coc (l) are fully
urbanized, however, other areas are not full) developed and
have agricultural land or green open space in inland area,

Pond: Thanh Da and Ben Me Coc (1) have a suitable pond located
at almost center of the arca to utitize as a retarding pond,
however, ne pond is found in Ben Me Coc (2).

- Land acquisition: Thanh Da and Ben Be Coc (1) have no problem for getting
the land for pumping station and retarding pond, however,
Beu Me Coc (2) is necessary to get land for these facilities,

Phasing: Considering the flood condition and existing urbanization,
Thanh Da and Bea Mce Coc (1) (Fasl) are recognized to
urgently improve.

‘Taking into the above consideration, only Ben Me Coc {1) arca is divided into two
(2) pump drainage arcas. Olhcr two (2) arcas are planned to be one (1) pump
drainage basin. Figs. [.8.21 (1/3) to (3/3) show the proposed pump drainage
system in combination with dike and sewer ncl\x ork sy stems.

(b !Iydraulic Requirements of Pumping St'alion and Retarding Pond

To cconomize on total pump drainage cost by reducing the reguired pump capacity,
cach pumping station is proposed to provide the retarding pond. The specific
requirements of pump station and the retarding pond (pump capacily and storage
volume) are proposed to be 2.1 m’/s/km? and 69,000 m’/km’ by the mass curve
method in MY/P study (refer to Fig. E.6.10).

Requircd pump capacity and storage volume of retarding pond are estimated as
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foltows:

O=qgxd
V=vxdA=Ve+¥r
where, Q: required pump capacity (m’/s)
q: specific requirement of pump capacity (2.1 m’/sikm?)
v: specific requirement of storage velume {69,000 m’/km’)
A: pump drainage area (km?)
Vi allowable tcmporar%' inundation volume including storage volume
of drainage pipe (m”)
Vr:require storage velume of retarding pond (m")

Calculation results are shown in Table £.8.18 and summarized below:

Name of Arca Required Pump Required Storage Capacity
Drainage Arca (ha) _ Capa_qLL\r_(|1l3/s) of Retarding Pond _ (m’)
Thanh Da 154 032 7,600

BBen Me Coc (1) (East) 32.6 0.68 16,700

Ben Me Coc (1) (West) 383 0.80 19600

Ben Me Coc (2) 46.0 0.97 23500

These requircments will be finally cvatuated by hydrodynamic simulation model,
“MOUSE” in combination with the proposed sewer network.,

Proposed Location and Soil Condition

Taking into consideration of sufficient combination with sewer network and pump
drainage system and easiness of land acquisition, construction sites of these
puinping stattons are proposed as follows:

- Thanh Da £S.: Same site as the damaged old pumping station at
the existing pond
Ben Me Coc (1) (Bast)} P.S.: Ountlet of the existing pond for Doi canal, where
: is almost center of the drainage area
- Benme Coc {1){West) PS.:  Same site as Ben Me Coc (1) (East) PS.
- BenMe Coc (2)PS.: Near the temple along Lo Gom canal, where is
almost center of the drainage arca

The Study Team has conducted the soil investigations for the proposed pumping
stations from July to August 1999. Location of the boring sites is shown in Figs £.8.22
(1/4) to (4/4) and E.8 24 (3/4). The sub-soil conditions of them are summarized below:

Thanh Da Pumping Station

According to the soil survey results at two (2) sites, the sub-soil consists of the
tollowing layers:
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Materials N.Value Notalion
) (m} . e e e
] 15-19.0 175 Very soft, high plasticity. 0-1 ol
blackish gray orpanic clay
2 190-23.0 4.0 Very loose, blackish gray ¥ sC
¢layey sand
3 185--22.0 35 Loose, greenish gray 2-4 SMSC
silty clay sand
4 22.0-306.0 0 SHf tow plasticity, 10- 25 CI.
_ o gieenish gray, claywisand .
‘The characteristics of the sub-soit are as follows:
*  Natural Moisture Contents (Wn):  20.0-887%
*  Specific Gravity (Gs): 2.591 --2.693
* Liquid Limit (Lw): 21.2-80.1 %
*  Plastic Limit (PW): 13.6--42.2%
* Wet Density (it): 1.435 - 2.066 g/em’
*  Dry Density (rd): 0.765 - 1.721 gfem®
*  Cohesion (C): 0.056 — 0.061 kg/em’
Ben Me Coc {1}
The sub-soil is basically the same as that of Than Da site as shown below:
Layer Depth Lhickness Materials N-Vatue Notation
S {1} {m) _
! 0.0-18.0 18 Very sofl, high plasticity, 0-1 0on
blackish gray organic clay
2 18.0 -25.0 7.0 Soft, high plasticity, 2--3 OH
blackish gray osganic clay
3 5.0- 1300 5.0 Sofl, lew plasticity. 2-3 Ci.

blackish gray sandy clay _

The characteristics of the sub-soil are as follows;

E I

Matural Moisture Contents (\Wn)
Specific Gravity (Gs)

Liguid Limit (Lw)
Plastic Limit {Pw)
Wet Density (rt)
Dry Density {rd)
Cohesion (C)

Ben Me Coc (2}

33.8-80.7%
2.590 - 2.635
41.7-81.4%
24.6-432%

1.388 - 1.472 g/om’
0.821 - 1.056 g/’
0.079 - 0.120 kefem’

Sub-seil at the proposed pumping station consist of the following layers:
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a) or Depth Thickness Materials N-Value Notation
S _{m} {m} . e
I 06.250 250 Very soft, high plasticity, 0-3 an
blackish gray organic ¢lay
2 250-300 5.0 Soft, high plasticity, 3.4 Ofl
blackish gray organic ¢lay
3 23.5-215 1.0 Soft, yeltow, whitish gray -4 ClL
clay with silt
i 220-235 .5 Pense, light brown gray 12-13 sC
280-300 20 clay sand
3 21.0-300 60 Medium dense, brownish gray
graded sand with sit 12-16 SW-SM
6 21.5-29.0 1.5 madiom dense, brownish 2-3 Cl.

__pray pootly graded sand wi silt

The characleristics of the sub-soil are as follows:

* Natural Moisture Contents (Wn)  © 14.4 -81.8%
*  §peeific Gravity {Gs) : 2,597 -2.676
¥ Liquid Limit (Lw) : 262-786%
¥ Plastic Limit (Pw) : 15.5-41.8 %
* Wet Density (tt) : 1.453 - 1.936 g/cm
¥ Dry Density (1d) : 0.804-1.608 glcm
¥ Cohesion(C) : 0.014 kg/cm

Details of soil investigation result refer to Appendix A ““Topography and
Geology™.

Design Water L.evel and Pump Head
Taking into consideration of DITWL of the surrounding rivers/canals and minimum

ground elevation of the residential areas, DIIWIL and DLWI, of these pumping
stations arc proposed as follows:

Name of PS. Inlet side (Land side) Outlet side {River side)
DHWL )  DLWL(m) DHWL (m)  DLWL (i)
Thanh Da PS. 0.90 -1.00 +1.32 -L.10
Ben Me Coc (1} PS. 0.90 -1.00 +1.50 -1.10
Ben Me Coc (D) PS, 0.90 -100 +1.50 -1.10

Note: 1. DHWL of inlet side is planned to be the samie as minimum ground elevation of
residential area.
2. DLWL of inlet side is planned lo easily maintain the water le'.el by tidal effect
- of Saigon River and Doi canal.
3. DHWL and DLWL of oullel side is plann;d to be average of maximum
monthly high water fevel and low water level of Saigon River and Doi canal
respectively.

Sb, the statistic pump head (Hé)‘and total pump head (Ht) are estimated as follows:
Hs = DHWL (m er snde) DLWL (land side)
Hi=1ls+ HI

HI: hydraulic losses of pump cqmpmenl \al\es and a.lmce “a) (m)

HI is roughly estimated to be 0.90 m for pump facilily and 0.30 m for valves and
outlet lacilities. Therefore, design statistic pump head and a total pump head of
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cach pumping station are shown below:

Name of B.S. Statistic Pump Hydraulic Loss Total Pump
. Bead(Us)(m)___of ¥quipment (U (m) _ Head (H) (ny
Thanh Da P.S. 232 1.20 3.52
Ben Me Coc {1) PS5, 2.50 1.20 .70
BenMeCoc(IPS. 2.50 o 120 3.70

(3) Pretiminary Design of Proposed Pumping Station

(a) Major Mechanical and Elcctrical Lquipment

Lump Type Alternatives

The conventional pump applicd for urban drainage system is gencrally classified
into (i) Mixed Flow Pump, (ii) Axial Flow Pump, (iii} Centrifugal Flow Pump, (iv)
Screw Pump and (v) Submersible Pump. Their applicable ranges in total pump
head and bore size are summarized below:

Applicable Range in Available Punip
e PumpType . TotlPuppHead(m)  Diameter{mm) __ _.
Mixes Flow Pump  Horizontal Less than 7 m Less than 02,000
_ . Vertical L.ess than S m Less than 04,000
Axial Flow Pump Horizontal fessthan3 m Lessthan 02,000
Vertical Less than 5 m Less than 04600
Centrifugal Flow Horizontal Less than 10 m Less than 01,600
Pump Vertical Less than 10m Less than 02,000
Screw Pump ‘ Less than 8 m {.ess than 03,500
Submersible Motor Pump Lessthan 20 m L.ess than o}, 860

In consideration of the above applicable ranges, the following three allernative
pump lypes are considered.

- Alternative I Vertical Shaft Axial Flow Pump
- Alternative Ik Horizontat Shaft Axial Flow Pump
- Alternative II1: Submersible Motor Pump

As the results of comparative study for these alternatives shown in Table 1.8.19,
Alternative 11l “Svbmersible Motor Pump” is recommended as the most
applicable and cconomical pump type.

Number of Pump Unit and Its Bore
Considering the most economical poiht of view and easiness of operation and

maintenance, the pump unit number, pump capacity and pump bore for three (3)
pumping stations are proposed as follows:
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Pumping Station Pump Capacii;’—(

m’s)  Number Bore of Pump
. Total __ Uait _ ofUnmit.___ __ {mm)_
Thanh Da S, 0.35 0.35 1 o 400
Ben Me Coc {1) (East) P.S. 0.70 0.35 2 o400
Ben Me Coc (1) (West) PS. 0.80 0.80 l 0 750
Ben Me Coc (2) PS. 1.05 035 1 0 400
e S by (1 B 1 L0600

The above pump bore is estimated by the fotlowing formula:

D=1,000x({0.1 ~0.08)xQ°’ [3: Pump bore (mm)
Q: Unit pumping capacity (m"/min.)

Power Source of Pump Operation

The proposed submergible pump is driven by an clectric motor. The pump power
source is supplied from the existing power line of Electric Company No.2 located
ncar the proposed pump sites, of which voltage is 15 KV. The maximum pump
shafl break power of cach pump is estimated as follows:

* Thanh DaPS.: 18.5 kw for ¢ 400 puimp
* Benme Coc (1) PS.: 18.5 kw for 0 400 pump
37.0 kw for o 750 pump
*  Ben Me Coc (2) PS.: 185 kw for o 400 pump
37.0 kw for 0 600 puimp

Other Major Equipment

The other major mechanical and electrical equipment to be required for the
installation, operation and maintenance works of the pumping stations are listed
in Table £.8.20.

{b) Civil Works

1.avout of Pumping Station

The proposed pumping stations consist of inlet pits, pump pit, discharge basin,

sluice way and related structures. The civil works of these structures are

" composed of carth work, foundation work, reinforced concrete work, masonry

“and others. The general layouts of these pumping stations arc shown in Figs.

E.8.22 {1/4) to (4/4). As mentioned later, these pumping stations will be
constructed in the following phasing:

Phase | (2001 - 2005):  Thanh Da and Ben Me Coc {H)(East) PS.
Phase H (2006 - 2010):  Ben Me Coc (1) (West) and Ben me Coc (23 PS.

Design concept for the proposed pumping stations, of which drawings are shown
in Figs. E.8.23 (1/6) to (6/6), is described below:
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Inlet Pit
The intet pit drains flood water from the existing sewer network into the retarding
pond. The pit is constructed with reinforced concrete and designed to provide a
shnice gate, which is closed usnally and opened before pump operation. Main
features of the pit for each pumping station are as follows:

Name of [nlet Pipe Number Sluice Gate

Pumping Diameter of Width  Height

Station —__{mm) Mo my ()

Thanh Da PS. 01,000 1 1,000 1,000
01,200 1 1,200 1,200

Ben Me Coc (PSS, 0l,500 I 1500 1,500
01,800 1 1,800 1,800

Ben MeCoc {2)PS..  0l,500 2 1,500 1,500

Pump Pit

The pump pit is a reinforced concrete substructure for the pump equipment. The
pump pit is planned to have sufficient length and width not to eccur hydraulic loss
for pump operation. The top elevation of the pit (pump floor) is designed to be at
least 10 cm higher than that of the surrounding area. The bottom elevation of the
pump pit is designed to be more than three times deeper of the pump bore from
the punip stop level (Lowest Low Water Level: LLWL). As the bearing capacity
of sub-soil is not enough for the spread foundation, the pump pit is supported by
reinforeed concrete pile with section of 300 mm x 300 mn and length of 24.0 m.

Pump louse

Since all mechanical and electrical equipinent are designed as outdoor type in due
consideration of economic point of view, no pump house is designed.

Discharge Basin

The discharge basin to where water is pumped out from pump pit, has a function
to convey the pumped water smoothly to sluice way as a surge tank. The
discharge basin connecting with pump pit is constructed with reinforced concrete
of which the top clevation is designed to be higher than that of DHWL plus
hydraulic loss of sluice way (about 36 cm). The discharge basin has entrance with
sluice gate, which is able to change from pump discharge to gravity discharge by
opening the sluice gate, The discharge basin is also supported by reinforced
concrete piles with section of 300 mm x 300 m and length of 24.0 m.

Sluice Way

The sluice way having a gate leaf at outlet is planned with a reinforced concrete
box culvert through the flood dike. The maximum velocity in culvert is set at 2.0
nv/s. The box culvert is supported by the reinforced concrete pile with section of
250 mm x 250 mm and length of 12.0 m, The dimensions of the designed sluice
way are summarized below:
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Name of Design Cross Scction Length

Pumping Discharge Width  Height No. of

Station (¥ . (m)___(m}_ Scction  (m)
Thanh Da P.S. 4.1 1.4 1.4 1 75.3
Ben Me Coc (1) PS. 8.0 20 2.0 ! 313
BenMeCoc(2)PS. 54 1.8 1.8 1 24.0

Note: The size of sluice gate to be instalied is the samce one as the proposed cross
section of box culvert.

Opgration and Maintenance Oftice

An operation and maintenance office including store room is provided for cach
pumping station. Main features of O/M oflice are mentioned below:

Pumping No. of staf¥ Width  lLength  Height Area

Station __{peison) 0,0 R { 1) A (1) N (1 N
Thanh Da B'S. 4 4.0 10.0 35 40.0
Ben Me Coc (1) P.S, 8 5.0 6.0 33 80.0
Ben Me Coc (2) P.S. 4 40 100 3.5 400

Note:  Details of number of staff for each station are shown in Appendix G: Operation
and Maintenance.

Typica! design of operation and maintenance office is shown in Fig. E.8.23 (/7).
(4)  Preliminary Design of Proposcd Retarding Pond

Each pumping station is proposed to provide with refarding pond at inlet side to reduce
the required pump capacity and to economize on total pump drainage cost. Existing
ponds in Thanh Da and Ben Me Coc (1) arcas are utilized as the retarding pond.
However, as no existing pond to be utilized as retarding pond is in Ben Me Coc (2) arca
inland possible site of about 12,400 m’, where is atmost 100 m far from the proposcd
pumping station and is no house to be relocated, is praposed ta have land acquisition.

Y

The proposed hydrantic requirement of each retarding pbnd is shown below:

RetardingPord  ~  DHWI.  DLWL  Cftective Pond  Storage
. (m) ___ {m)__ Depth(m) Area(m’)__Cap. (m})
Thanh DaRP 10.90 -1.00 1.90 4,050 7,695
. Ben Me Coc (1) (East) . 890 -0.20 0.70 19,000 13,300
Ben Me Coc (1) (Totab) +0.90 -1.00 1.90 19,000 36,1060
Ben Me Coc (2)R.P. +0.90 -1.00 1.90 12,400 23.560
Note: Ben Me Coc (1} (Fast) and (Total) mean Phase 1 and Phase 2 requirements
respectively.

Layouts and structurat design of the proposed retarding ponds are shown in Figs. [£.8.24
(1/4)to (4/4). - :

(a) Thanh DaR.P

Thanh Da R P is plannéd to 'impré'\’e the pdnd in existing park. The proposcd pond
forms rectangular shape with width of 28 m and length of 145 m. The bed
clevation of pond is designed at -1.5 m, which is 0.50 m tower than DLW of -1.0
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m to prevent from the growing of trees and plants. Slope of the pond is protected
by stone masenry. Sidewalk and fence are provided for maintenance work and
securily respectively.

() Ben Me Coc (1)RP.

Ben Me Coc (1) R is planned to improve the existing pond in two (2) phases to
adjust the storage requirement in each phase. Main works in phase 1 are
construction of contro! gate connecting with reservoir and Lo Gom canal shown in
Fig. 1:.8.25 (3/4), drcdging, filting and construction of sidewalk including guard
fence. Phase 2 works are additional dredging up to bed elevation of -1.50 m and
slope protection by stonc masonry.

() BenMe Coc (2)R.DP

Ben Me Coc {2} R.P. is planned to new ly construct at intand agricultural land far
from about 100 m from the proposed pumping station. The proposed pond forms
rectangular shape with width of 95 m and length of 105 m. Top clevation of the
pond is designed at +1.50 my, which is 10 cm higher than that of the surrounding
areas. Bed elevation is des1gned at -1.50 m, 50 cm lower than DLWL. Sidewalk
and guard fence is provided around the pond. Slope protection works by stone
masonry is also proposed. The pond is connected with proposed pumping station
by box culvert with section of 1.80 m x 1.830 m (fength: 1, = 127.5 m), and with
sewer network by drainage pipe with diameter of 2,000 mm (length (L = 230 m).
For construction of these connection pipefbox culvert and opcrauonfmamlenancc
work of the retarding pond, new road construction (width: B = 5.0 m and 7.0 m,
length: L =397 m and 393 m) is planned.

Hydraulic Evaluation by Hydrodynamic Simulation Model

(1)  Mode! Set Up

(2)

The proposed pump drainage systems for three (3) areas have been evaluated against
S-year return period ramf*ﬂl event and Design Flood Leve! condition, Danish Hydraulic
Institute’s unsteady sewer flow modeling software called “MOUSE” has been used for
hydrodynamic simulation. Runoft hydrographs from the sub-catchments under future
land use condition have been generated applying Time-Area Curve method. The main
basin paraimeters {sib-catchment area, runofl coeflicient and time of concentration) are
presented in Tables E.8.13, 15 -and 17. Sub-catchments and the proposed drainage
fayouts are shcmn in Figs. £.8.18 and 8.2 i(IB) to (3/3) rcspectncl;

Manning’s mughncss co-efficient of 0013 has been used for the sewers con3|dmng

normal concrete condition. A time step varying from 1 to 15 seconds has been appl:cd
for h)drodgnalmc simufation.

Model Cases
Hydrodynamic simulation bas been carried out the following three (3) cases:
Cascl  :  Thanh Da pump drainage improvement plan for total arca

Case2  : . Ben Me Coc (1) pump droinage improvement plan has been
- investigated for two sub-cases
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8.4.1

8.4.2

Case 2.A  © Represent drainage improvement plan for East area
Casc 2.3 :  Represent drainage improvement plan for the total area
Case 3 : Ben Me Coc (2) pumg drainage improvement plan for total area

Simulation Results

As shown in Table E.8.21 and Fig. 8.25 (1/4) and {(4/4), hydrodynamic simulation has
given the following findings:

(a) MHigh water level of retarding pond varies from about +0.85 to +0.95, which is
atmost the same or lower than minimum ground clevation of residential arca.

(k) Pump opcration time for one food will very from 4.0 to 4.5 hours.

(¢) Maximwmn temporary inundation depth will vary from 10 to iSem.

Therefore, the proposed pump drainage systems are able to cope with a S-year fleod.
Main Combined Sewer Improvement
Present Condition of Main Combined Sewer

‘The priority project for the main combined sewer improvement is focused on the
sub-catchments of C.4 and C.c in Central City Drainage Zone (C-zone).

The total length of the existing main combined sewer installed in the project arca
amounts to 102 km.

The priority area is divided into 5 sewer network zones based on the main combined

network as shown in Fig. E.8.26.  The length of the sewer by cach sewer network zone
is presented below.

Sewer Network Zone Length (k) |
n A 362
B R S
[ c 239
D 24.3
E ) 14.5
Total 1023

Evaluation ql‘ Main Combincd Sewer

The main combined sewer network is large and complex one.  Furthermore the outlets
of the sewers are affected by the tidal time varying water levels.

Thus, for consideration of the network and the hj’draulic condition at the outlet,

unsteady sewer pipe flow modeling sofivare called “MOUSE” has been applicd to
Hydrodynamic simulation. '

Existing discharge capacity of the main combined sewer was computed based on the
colected longitudinal and cross sectional data of the sewers, in addition to the

supplementary survey data by the Study Team.

In this study, a minimum diameter of the combined sewer constructed in model was
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extended to 600 mm because the model could not identify the sewers to be improved in
some habitual inundation area.

The evaluation for the discharge capacity of the main combined sewer has been carcied
oul for the design rainfall of 3 year return period and the design RNood water fevel of 2
year return period under the condition of existing land use.

The simulation concluded the following main combined sewers to be improved because

of an insufficient discharge capacity.

shown Fig. 11.8.27.

cxpected to occur in some area of the zone of the main combined sewer.

The location of the sewer to be improved s
According to the results of the simulation, an inundation is

The detailed information on the sewers to be improved is showin table below.

SewerLine | Section ﬁT ‘ Existing Sewer --__iienglh
No. No. Road Name Diameter (mm) (m)
f Conduit Type
| Sewer Network Zone B e S
| 1-1 Ho 11ac Hon oo h200 1 182 |
- k2 [ dite 1,200 E1E
2 21 | 'TranHung Dao 800 192
2-2 dilto K2 173
2-3  lditte o 800 3
T e A2 i6
Sewer Network Zone €
3 31 Nguyen Bieu o 860 i 147
- 32 |ditto e B Not exist 362 |
4 - Le Hong Phong 800 391
5 . HuongVueng |~ 800 298
6 6-1 TranBinhTrong | 1,000 932
6-2 ditte J-1 25
o 6-3 ditto iN) 363
7 2 Dien Bien Phu 800 ) 714
| {1 72  {3Thang2 800 926
Sewer Network Zone D
8 3-1 | 3 Thang 2 800 414
ez fdie 500 268
| 33 Ly Thai To 600 422
8-4 ditto 600 | 324
) 8-5 Su Van Hanh 600 sl6
9 | 91 {3Thang?2 N 8OO 418
| 9-2 Ta Uyen 1,000 712
SewerNetwosk Zone®: . ' :
o do | 101 [ Neuyen Tat Thanh 800 1,480
4 M0z jdite 800 T

Im prm'cmcni Plan Pre poséd by UDC

UDC has an improvement plan‘ of the cxisling combined sewer based on
“Pre-feasibility Study on Lnvironmental lmprovement Project of Ho Chi Minh City,

- 1998™.
the priority project area.

The study proposed the construction of @ new combined main sewer lines in
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‘The new sewers are planed to densely instatl along the main road running the nonth to
the south. The sewers are mainly box culvert type with a size of 2,400 mm x 3,000
nmnt.

Planning Concept and Design Criteria

More than 50 % of the sewer in the sewer network zone A is considered to be old sewer
installed in 1980s. However, a sever inundation can not be identilicd by the flood
survey in this zone. It can be said that most of them work well according to the field

survey in Master Plan stage.

The exisling main combined sewer networks shall be utilized to minimize the project
cost and to achieve an immediate improvement of the main combined sewer systen.

Conscquently, two (2) options for the sewer improvement are considered as follows;

1) In case that the road width is suflicient to install, an additional sewer is propased to
supplement the shortage.

2) In case that the road width is insufficient to install, the existing sewer is proposed
to be replaced to a sewer dealing with the full discharge.

Proposed Main Combined Sewer Improvement Plan

The proposed improvement plan is described as follows and the detailed is preseated in
Fig. E.8.27.

Sewer Nebwork Zone B

Two (2) lines of the existing main combined sewer can be utilized as ever and
additional sewers are proposed to be installed parallel to the existing scwers.
According to a field survey, the improvement of Sewer Line No. | along Ho Hao raad
and Sewer Line No. 2 aloug Tran Hung Dao road have been done lately.

Therefore, no improvement plan is considered for this zone.

Sewer Network Zone C

‘There are 5 lines to be improved in this zone.
1) Sewer Line No. 3 : An additional sewer pipe with a diameter of ¢ 1,200 mm and
new sewer pipe with a dtameter of ¢ 2,500 mun discharging to
: Ben Nghe canat are proposed along Nguyen Bicu road.
2} Sewer Line No. 4 © An additional sewer pipe with a diameter of ¢ 1,000 mm is
: C proposed along {.e ilong Phong road.
3) Sewer LineNo. 5 : An additional sewer pipe with a diameter of 2,000 mm is
_ proposed a[ong Hung Vuong road.
4) Sewer Line No. 6 : New scwer pipe with a diameter of 62,000 mm ~ 62, 500
mm is proposed to replace with the existing sewer pipe along
Tran Binh Trong road.
$) Sewer Line No. 7 = An additional sewer pipe with a diameter of 62,000 mm ~ &

2,500 mm is proposed along Dien Bien Phu and 3 lhang 2
roads.
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Sewer Network Zone D

Yhere are 2 lines to be improved in this zone.

1) Sewer Line No. 8 : These sewers identificd by the simulation can not increase the
discharge capacity because the capacity of some part of the
downstream sewer in the network is insulticient.

Therefore, a new sewer pipe of box culvert with a dimension of
2m x 2m~2.4m x 2.8m is proposed between Le Dai Hanh and
Mac Cuu roads. The total length is estimated at 3.6 kin, thus
box culvert type is applicd 1o minimize an carth covering depth.

1) Sewer Line No. 9 : There is a same reason as same as No. 8.

Therefore, a new sewer pipe of box culvert with a dimension of
24m x 2m~2.4m x 2.4m is proposcd along Nguyen Tri Phung
road. The total length is estimated at 3.1 km, thus box culvert
type is applied to minimize an carth covering depth,

Sewer Network Zong B

According to a ficld survey, the sewer identified to be improved along Nguyen Tat
Thanh road have been done lately.

New Drainage Pipe for Separate Sewer System Area

The right bank arca of Doi - Te canal is proposed to be developed by separate sewer
system according to the Vietnamese standard for a new development area. Slenee new
drainage pipe system is proposed to be installed in this area. The arca consists of Rach
Ong, Pham The Hien and Binh Dang areas and the total amounts to $37 ha (refer to Tig,
F.15.1).

The drainage pipe system is designed based on a 2-year flood runofl calculated by
Rational Method The total length of drainage pipe is 26 km and the pipe diameler
ranges from ¢ 600 mm to ¢ 3,000 mm. Main Features of the new drainage pipe are
presented in the table below,

Diameter “Rach Ong Pham The tlien | Bish Dang " Total
_ {mm} (133 ha} (196 ha) {208 ha)
_____ 600 _ _ 90 0 90
B 700 - 9% 0 99
0| - o | T T s
900 - } - - -
1,000 kot 476 107 1,334
1,100 237 2% - . 535
| 1,200 1,520 1898 - | 740 | 4,158 |
_____ 1,300 971 1,069 . 2571 2,303
1,500 812 3,034 3,370 7,276
4600 - -0 331 ¢ - 443 - : - 774
| 1,800 1,625 718 2,303 4705 o
_____ 2,000 20 367 - 578
| 2,500 ¢ C602 1,459 2,148 4,209
3,000 - : - - 168 168
Total 1176 10,011 9273 _ 26460




TABLEE 1
POPULATION & BUILT-UP AREA IN 1997 AND 2020 BY DRAINAGE ZONE

[ Drainage | Area | Ruilttup Area | Topulation
District (km*) (x10’ person)

Zone (km?) 1997 |02 "*’_"1997'*]W”20§U""ﬁ
e T T AR R TR R T T T ISAS | 8756 | T 18S | T3 A2
C-Zone 106.41 | *$ districts (708)1 823y} (75.001 (43.6)
T T g f 4659 8034 | 4221 1127
N-Zone 136.20 | #* § districts G423 9.0 (9| (16.0)

T T TTT16,8, Tan Binh and T 1439 3362 176|620
W-Zone 7291 | Binh Chanh (191 16.1) 4.1} (8.9)
S 7.8, Bin Chanh and | T0¥7|” 39d6 | 127 475
S-Zoue $1.74 | Nha Be 139 82| 60| (68
T A B T2 33 B T L R 2 B I R
NE-Zone 64.91 | @ and Thu Duc (19.1) (68.7) (4.1) (1.6)
T b '—_ B B 5 I o - B U N T
SE-Zone 119.36 | 2,9 and Thu Puc (L] @say| 8y (120

o I Y TTUTTIE6 | 33981 TTA245 T 7,035
Total 581.53 99| s4] ooy| (00

Note:  *: PhuNhuan, Go Vap, Binh Chanh, Binh Thanh and Tan Binh districts
**. Go Vap, Binh Tanh, Tan Binh, Binh Chanh and Hoc Mon districts
I: The figures in parenthesis of built-up area show the percent of built-up rate in cach
zone.
2. The figures in parenthesis of the population show the percent of population in total
area of zones.
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TABLE E3.2 CATCHMENT AREA BY DRAINAGE Z.0NE

Jone | Number and Name of Catchineot Arca Area (km2) Remarks
I Central City Drainage Zone 106.41
C.I [Niu Loc - Thi Nghe 31.67[Nhicu Loc Thi Nghe canal (C-C. 1) o T
C2 |R CauSen-R. lang s.14]Rach Cau Son - Rach Lang (C-C.2} T
C3 |Tanlloa-ioGom 20.223Tan Hoa - Lo Gony cana) (C-C.3)
Tau Hu - Bea Nghe Canal and Dot - B8a Tang {C-C.6), Rach Ba Long {C-C.7) and Hach Ong Who {C-
C.4 |T¢ Canal 11.50[C.8)
["Ca [fanda T 4.9 |atong the right bank of Sai Gien River
Cbh |Van Tharh 1.28Jatong the right bank of Sai Gon River
Ce |Ben 1.68|along the right bank of Sai Gon River
Il Nerthern City Drainage Zone 136.18 '
N.} JR.BanDa.-R. Ballong 19.87{Rach Ban Da - Rach Ba tong (C-N.1)
Rach Dat Han (C-N'2), Tham Luong - Ben Cat canal (C-N.3).Rach
_ 19-5 {C-N.4), R.achBen Cat (C-N.5), R. Gia (C-N.6), R. Giao
N.2 | Tham buong - Ben Cat 107.56|Khau - R, Ba Thon - R. Ca BBon {C-N.7)
Na |AnPhuDong (along Sai Gona River) 8.75|atong the right bank of Sai Gon River
IH. Western City Drainage Zone 72.91
Rach Chua - Rach Nhoc Ten {C-W.T), Rach Whanh {C-W.2), Kach
R.Chua-R Nhoclen-BenlucR. - - [Cai Trung - Rach Ba Doc¢ (C-W.3), Ben Luc River (C-W.4), Can
W [Can Giuoc R. 72.9t{Giuoe River (C-W.5) and Rach lHuong Nhon (C-W.6)
IV. Seuthern City Drainage Zone 81.74
S.1 R XomCui-R Balao 14.32|Rach Ba Lao (C-3.1) and Rach Xom Cui (C-S.2)
82 R OnglLon-K CayXKho 15.66]Rach Ong lon - Kish Cay Kho (C-$.3) and Rach Ong be {C-S-1)
R.Fan-R.CaCam - R.Ro1- R. Tom ] Rach Tay Tieu(C-5-6), Rach Dia (C-S. 7y and Phuoc Khien R, (C-
S.3 |- Muong Chuoi R. 34.48]8.8) o
S4 |R. CauKinh 2.36{Rach Cau Kinh (C-5.9)
S5 |R. AP3 Phu My 2.231Rach AP3 Phu My (C-5.10)
Sa |Tan Thuan EPZ 3.46{along the right bank of sai Gon River
S.b |Phu May 3.86along the right bank of Nha Be River
Sc  |Phu Xuan 5.33[along the right bank of Nha 3¢ River
V. Nerth-Eastern City Drainage Zone 64.9¢ :
NE.1 |R. Ong Dau 3.32|Rach Ong Dau (C-NE.I)
NE.2 1R. Go Dua 9.53|Rach Go Dua (C-NE.2)
WNE3 R ThuDuc 7.15]Rach Thu Duc (C-NE.3}
NEA4 |R Truong Tho 2.65|Rach Truong Tho (C-NE.4)
NES |R Whum-R. Cau-R. Go Cong 34.38|Rach Nhum - Rach Cau - Rach Go Cong (C-NE 5)
NE.a |Iticp Binh Phuoc Y.76]2long the lefi bank 'of Sai Gen River
NE.b |Hicp Bink Chanh 2.30]along the keft bank of Sai Gon River
NE.¢ [Truong Tho }.62{along the left bank of Sai Gon River
VL South-Eastern City Prainage Zone 19.36)
SE.}  |Rach Binh Khanh 1.98|Rach Bich Khanh (C-SE.1)
SE.2 |R CaTre Nho 2.60|Rach Ca Tre Nho {C-SLL.2)
SE.3 |Rach Da Do 1.92|Rach Da Do (C-NE:3)
SE.4 |R. Gieng Ong To 7.80]|Rach Gion Qng To (C-SE.1)
SE.53 |R. Muong 3.83|Rach Muong (C-SE.5) .
SE6 |R.KyHa 5.10{Rach’ Ky Ha(C-SL6) -~ @ =
SE.7 |R. Kinh Ong Hong - R. Chiec 14 58|Rach Kinh Gog Hong - Rach Chite (C-SE.7)
SE3 |R. Ong Cay - R. BaCua - R. Ong Kicu L§.33|Rach Ong Cay - Rach Ba Cua - Rach Ong Kieu (C-5E.8)
SE9 |R. Tan- R. Oag Nhicu 2111 Rach Tan - Rach Ong Nhicu (C-5£.9) .
SE.10 |Tac River 24.883Rach Trau Trau {C-SE.10) and Tac River (C-SE.11)
Sta |Thao Dien 3.67]atong the left bank of Sai Gon River
SEb |An Khanh and An Lei Dong 5.16]along the left bank of Sai Gon River
St.c | thanh My Loi . L8 along the lefl bank of Sai Gon River
SE.d {Cat Lai ‘ 1.3¢{atong the right bank of Dong Nai River
SE.¢ :|Long Trueng 2 7ilalong the right bank of Dong Nai River
SEE |Long Phuoc 9.32{along the right bank of Dong Nai River
Total 581.51
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TABLE E.3.3 URBANIZATION BY DRAINAGE CATCHMENT

Zone Catch- Name of Catchment Catchinant 1997 1... 2020 Reniarks

ment No. Arako?) [Caakn2) T % § Awcagkmd) | %
C.1  [Nhicu Loc - Thi Nghe 31.67 29.76 0.94 2959 0.93
C.2 IR CauSon-R. Tav Vam Tat hRE! 3.81 0.74 4.47 0.87

C3 |rantloa- Lo Gom 20.22 12.41 0.61 16.67 o8 | |
C C.4  |Tau Hu - Ben Nghe and Doi - Te 41.50 25.61 0.62 3245 0.78
C.a |Tanda (along Saigon River) 491 LI 0.23 210 0.4
Cb |Van Thanh (along Saigo River) 1.28 1.13 0.88 0.75 0.59
Cc¢  |Bon Bach Dang (along Saigon R.) 1.68 1.52 0.90 1.53 051
Sub-total . 10640 75.38 0.71 8756 0.82
N.1  1Rach Ben Da - Rach Ba Hong 19.87 2.88 0.14 6.85 0.34
N N2 {Tham Luong - Ben Cat Canal 107.37 41.54 0.39 6881 0.64
Na |An Phu Doag (along Saigon R.) 875 217 0.25 4.68 0.53
Sub-total 136.19 16.59 034 80.34 0.59
W Wl Rach Chua - Rach Nuoc Len 7291 14.3% 0.20 3362 046
S.1 R XontCui-R Batao 14.33 0.87 0.06 in 0.26
82 |R.Onglon-K. Cay Kho 15.66 1.53 0.10 512 033

R.Tan- R, CaCam - R. Roj - .
8.3 |R. Tom - Muong Chuoi Canal 34.51 354 0.10 20.96 0.6l
8 $4 |R.CauKinh 2.36 1.40 0.59 1.3% 6.59
S5 |R.AP3 PhuMy 223 0.13 0.08 1.10 0.19
S.a |Tan Thuan EPZ {along Saigen R.) 346 226 Q.65 275 0.79
5b |Phu May (along Wha Be River) 386 0.42 G.3t 1.62 042
S |Phu Xuan {along Nha Be River) 533 i17 022 2.8t 0.53
" Sub-total 81.74 11.37 0.14 39.46 0.48
NE.1 {R.OnrgDua 3 0.54 0.16 1.93 0.58
NE2 {R.GoDua 9.53 1.97 0.2 8.51 0.3%
NE.J3 |R.ThuDue 1.15 239 032 625 0.87
NE4 |R. Fruong Tho 2.65 1.50 0.57 248 .94
NE | NES5 |R. Nhum-R. Cau-R. GoGone 34.38 513 0.15 21.46 0.62
NE.a |Hiep Binh Phuoc (along Saigon R.) 3.76 0.2¢ 0.05 1.97 0.52
NEb [Hiep Binh Chanh (along Saigon R.) 2.50 0.16 0.06 1.02 0.4}
NEe¢ [Truong The {along Saigon River) 1.62 049 0.30 095 0.59
C " Sub-total 64.91 12.38 0.19 44.57 0.69
SE.1 jR. Binh Khanh 1.98 0.22 0.11 093 0.49
SE.2 |R.CaTreNho 2.60 - 020 0.08 1.71 0.66
SE3 |R.DaDo 1.92 0.13 0.07 1.63 0.88
SE.4. |R. Gieng Ong To 71.80 1.55 020 223 029
SE5: |R. Muong - 383 0.58 0.15 251 0.66
- SE6: |R.KyHa . 5.10 0.4 0.5 335 085
SE.7  |R. Kinh Ong Heng - R. Chuice 14.58 2.43 0.17 836 0.57
' - |R.OngCay - R. BaCua- _ g o
SE SE8 [R. OngKiew . 11.33 1.05 0.09 316 0.42
SE9 |R. Tan- R, Ong Nhieu 2111, 1252 012 11.16 0.51
SE.10 [Tac River oo 2488 0.98 . 0.04 740 0.30
SE.a |Thao Dicn (slong Saigon River) 3.67 1.69 030 239 0.65
SEb JAnKhanhand AnloiDong 516 - 100 019 4.01 0.78
SE.c |Tha My Loi (along Saigon River) 1.82 0.16 0.09 0.00 0.00

SE.d [Cat Lai {along Dong Nai River) 1.10 0.44 0.34 049 0.38
SEe |Long Truong (along Dong Nai R) 277 0.00 .00 0.00 0.00
SE.f |long Phuoc (along Dong Nai R.) 9.52 0.42 a0 192 0.20
Sub-total 119.37 13.52 on 54.25 0.33
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