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3.2 Drainage Pipe System and Facilitics

3.2.1  Combined Sewer System

Main Report : Chapter 3

First drainage pipe system was designed by French government and its construction
was started in the beginning of the 1870s. Construction continued in stages since that
time and centered on the old Saigon City arca, in District 1 and 3. As reported in
“Saigon Sewerage Feasibility Study prepared by USAID and Ministry of Public
Works (MPW), Vietnam in 197}, approximately 113 km length of main drainage pipe
were installed in 1870s. Y.ater, drainage pipe network was expanded to District 10 by
Amgcrican government in the 1960s. Aficr the unification of the nation, the construction
of drainage pipe network has continued since the early 1980s.

{1) Classification of Pipes

The cxisting drainage pipe network systems ar¢ classified into “3” Grades by
UDC. The classification of “3” Grades was cstablished to give priority in the
drainage improvement and managément plan, Definition of *“3” Grades is
described in the table and the schemiatic below. The definition is based on a
hierarchy of branches of drainage pipe network but not the dimensions.

Classifi-cati

Pefinition
on :

|Main - * pipe - receiving
stormwater/wastewater from
Grade 2 : | Grade 3 pipe and discharging
directly into natural and main
drainage channels (Grade 1).

Secondary pipe receiving

)

(H)

il
-

Grade 3 . |stormwater/wastewater from
: * | Grade 4 pipe and discharging
into Grade 2 pipe. '
Tertiary  pipe  receiving
Graded - stormwater/wastewater fr_om
- |houses and discharging into
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| Grade 3 I

.

Grade 3 pipe.

) I Grade 1 : Natural tiver/main drainage canal I :

The drainage pipes of Grade 2 and Grade 3 have been constructed by UDC and those of
Grade 4 have been constructed by district offices. '




The Sty on Urban Drainage and Sewerage System for HOMC Moin Report - Chapter 3
HCA - PCHCM

(2) Cross-section of Pipes

[n general, cross-sections of drainage pipe are classified into 3 types, which are
horseshoc, circular and quadrilateral shaped ones. Furthermore, according to the
typical cross-scction, these are broken down into 12 types as presented in Fig. 3.5,
At present, the cross-sections of Type-D and Type-F are employed for the
drainage pipes by UDC and district offices respectively.

(3} Coverage Area and Length

Based on information provided by UPI among the 20 districts comprising the
Study arca, 17 districts are covered by combined drainage systém partially or
entirely. The total coverage area is approximately 62 ki’ (about 12% of the
entire study area) as presented in Fig. 3.6. The coverage ratio of District 1, 3 and
S, which are urban district, is estimated at 100 %. However, Binh Chanh district
belonging to rural district is estimated at only 0.3 %.

The totat length of the existing drainage pipes of Grade 2 and 3 managed by UDC
and Grade 4 managed by each District in the study area is estimated al
approximately 516 and 415 km respectively, as shown in the table below.
Location of the main drainage pipes is shown in Fig. 3.7.

Length of Existin.g Drainage Pipe By Grade And District

Classification | Grade 2 | Grade3 | Sub-total Grade 4 Total
District (m) {m) (Grade 2+3)(m) - (o} (Grade 2+3+4){m)
(. 79346 | 23450 102,696
2 T T 6,450 S, 76450
3 18,317 39891 | 58,208 - 40,780 98,088
4T T T T 10,000 9,540 19,540 | 39430 | 58970
5 12,580 17.934 30,514 23330 | 53844
s T g 34,561 47,880 82,441
7 4830 1,780 6,610 - 6610
i “T10,651 10,3539 21,190 39,730 60,320
2 : ‘ - Lo . T
10 . 67,470 33,140 - | 105610
i~ 7099 | 27,350 33,545 3,430 U319
|Go Vap . 38808 7,300 46,108 |
[ Tan Binh - 1 59,895 59,090 118,985
| Binh Thanh N 23,127 8,774 | . 31901 - 28,470 60,371
[Phu Nhuan 13,543 7617 21,220 IR 69,310
ThuDuc , 3,100 - 3,100
Binh Chanh 1 3,400 16,340 19,740
Total I 516,662 415,430 932142
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(4) Condition of Outlets

These drainage pipe syslems are {inally discharging into near-by river/main
canals (for example, the Saigon River, the Tau Hu-Ben Nghe, the Doi-Te and the
Nhicu Loc-Thi Nghe canals }. There are about 228 outlets along the river/imain
canals as listed below.,

The méjorit:y of outlets are located along the Tau Hu-Ben Nghe canal, Those
outlets are discharging wastewater collected from District 1,3 and 10,

Numbei’ o.f Outlet by River ﬁnd Canal

Rivers/Canals Nos. of Outlet

SaigonR. 2

Tau Hu-Ben Nghe C. 80 )

Doi-TeC.. 34

Nhieu Loc-Thi Nghe c. 47

Hang Bang C. = 17
.|TanHoa-LoGom . 27

Tham Lubng’-Bén CatC. _ 3

Total D . 228

322 Hydraulic Evalu:ati‘on of Existing Drai.nage:Pipes

Dischargé éapaci!y of the existing main dtainage' pipés was estimated based on the
collected longitudmal and cross sectional data of the drainage pipe, in addition to the
supplememary survey data by the Team.

The existing drainage pipe systems are large and consist of complex networks,
Furthermore the outlets of the drainage pipe system are affected by the tidal influences.
Thus, for consideration of the drainage pipe network and Ihe hydraulic condition of the
outlet, MOUSE can be apphed in modelmg

The evalua’!ion for the discharge ca'pacity of the existing main drainage pipe system has
been carried out for the design rainfall of 3 year return period and the design flood
water level of 2 year return peried under the condition of existing land use. Design
discharge was estimated by Rational formula. According to the calculation results,
some main drainage system systems; which are shown in Fig. 3.8, will be required to
increase their discharge capacities by installation of additional pipes or replacement.

3.7
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TABLE 3.2 EVALUATION OF EXISTING DISCHARGE CAPACITY OF 27 CANAL SYSTEM

. ri et . ar . . - o5 1: g =
Zone Cawch- Name of €atchment Area (km’) Rxnsll_r}g capas:l). Downstream | Middlesiream Upstrean
ment No. Length (km) & Design Runoft Reaches Reaches Reaches
. . 31.670 Existing Cap. 100 - 400 35-70 “{0-30
C.1  [Nhicu Loc - Thi Nghe bAoA SN 6. LA SO DL heiuld SR
e ¢ 9.376 Des Runoff | 4502176 |7 140160~ | (10~ 430
c2 IR causon- R Tav Vam Tal 5.140 Exisling Caps 100 -110 100-110 100 -G
c e 2259 Des. Runoft 50-75 10- 50 2540
. 20220 Exisling Cap. 10 - 100
C3 ITanlloa-1.0G s
n iR e bom 7973 Des. Runoff |7 902100 -, S99 ]
; 41.500 Existing Cap. | 1,200 - 1,500 250 -700
4 |Tau Hu - Ben Nghe and Doi - I— >
€A |Foutiu - BenNghe and Doi - Te |- Des. Runoff | 180200 {80- 300
N1 [Rach Ben Da - Rach Baitong 19870 | Existing Cop. |  40-80
N 9.948 Des. Runoff 40 - 50
107.569 Existing Cap. 40 -250
N2 |Th - Ben Cat C -
am Luong - Ben Cat Canal - 4 Do, RunofT TI5
; - 72910 Existing Cap.
W V.1 |Rach Chua - i R
X ach Chua - Rach Nuoc Len 13544 Des Bonoff
$.1  |R Xom Cui-R BakLao 14.330 Existing Ca?‘
5.850 Des. Runoff 50-100 40 - 50 230240
52 [R Onglon-K CayKho 15.660 Existing Cap. { 300-230 250 - 400 400 - 500
8.390 Des. Runofl 60 - B0 30 - 60 20 - 30
s $3 R.Tan- R.CaCam - R. Rot - 34,510 Existing Cap. | 1,400 - 4,000 | 1,000 - 1,400 20- 180
) R. Tom - Muong Chuoi Canal 11.923 Des. Runoff 150 - 190 40 -130 4
s4 IR cauXinh 2.360 Existing Cap. 25- 180 10- 25
2.450 Des. Runoff 20 -40 10- 20
2230 Existing Cap. 150 - 250 30 - 150 16- 80
. R.AP
83 3 Pho My 7422 Des. RunofT 20-40 10- 90 5-10
NE1 [R OngDua 3.320 Exislin’g Cap. 20 - 60
3.856 Des. Runoff 20-25
NE2 IR GoDua 9.530 Existing Cap. 110 - 160 80-110 50-80
3.549 Des. Runoff 30-60 30- 50 10-30
NE NE3 IR ThuDuc 7.150 Existing Cap‘.
3.336 Des. Runodi
NE4 |R.Truong Tho 2650 Existing Cap.
2.653 Des. Runofl
; . 34.380 Existing Cap.
E. .Nhum-R. Cau-R. 1
NE.5 [R.Nhum Csu - R. Go Gone 5581 B Romoll
SE1 IR Binh Khanh 1.980 Existing Cap. 109 -300 40 - 300 20-40
2457 Dzs. Runoff 10 - 20 10-20 5-10
sE2 |R. CaTee Nho 2.600 Existing Cap. 120 -140 120 - 2350 10 - 50
2.203 Des, Runoff 20-25 20-135 10-20
sE3 |R Pabo 1.920 Existing Cap. 30 - 50 20-30 10-20
3.672 Des. Runoff 25-30 15-25 10-15
: 7.800 Existing Cap. 150 - 300 70 - 150 20 - 70
SE4 |R.G T
long Ong To 5614 Des. Runoff | 40- 60 30-40 20-30
SES |R. Muong 3.830 Existing Cap. 50-130 40 - 50 20 - 40
SE 2852 Des. Runoff 25-30 15-25 10-15
SE6 R Ky Ha 5.100 Existing Cap. 50 - 80 50-80 15-20
5399 Des. Runoff 25-30 20-25 15-20
. . 14.580 Existing Cap. 140 - 350 100 - 140 30-100
SE.7 JR. Kinh Ong Hong - R. Ch
inhong fong N Des, Runoff | 6065 5060 a0-50
SES R.Ong Cay - R. BaCua- 11.330 Existing Cap. 110- 150 80- 150 50- 100
' R. Ong Kieu 6.993 Dies. Runoff 50 - 60 50-60 20- 50 B
: . 28110 Existing Cap. 250 - 1,200 200 250 100 - 200
SE9 |R.Tan-R.Ong Nh
an - . Dng Mhiew 6.916 Des. Runoff | 90~ 105 70- 90 60-70
. 24 880 Existing Cap. 700 - 1,200 700 - 1,200 700 - 1,200
2. R £ , s
SEA0 - [Tac River 13550 Des. Runoft | 110- 300 £0-110 5560

0f) {: It means the possible reaches to be improved.
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'CHAPTER 4

EXISTING SEWERAGE AND SANITATION
SYSTEM AND FACILITIES






The Stedy on Urban Drainage and Sewerage Systeam for HOMC
JICH - PCHCM

Main Report : Chapter 4

CHAPTER 4 EXISTING SEWERAGE AND SANITATION SYSTEM AND FACILITIES

4.1

4.1.1

On-Site Sanitation System

Based on the data prepared by the Center for City Preventive Medication, about 4.77 %
of population do not have any access to the toilet facilities. About 9 % of population is
supposcd to use public toilet. The existing public toitets have been constructed mainly
by Urban Environmental Company of PC HCMC. The operation and maintenance of
the public toilets are entrusted to the local authority or local community. At present
there are 135 public toilets in the study arca. Public toilets are constructed at markets
and bus stations, along main streets and residential arca with high population density.
Location of the existing public toilet is shown in Fig. 4.1, District 1 and 3 each have
19 public toilets, highest among the all districts.

Fxisting Sanitation Facilities

Under the existing regulation in Viet Nam (Decree No. 10, May 10, 1954), human toilet
waste should be treated by the appropriate seplic tank before discharging to the sewer
and other public water bodies. As a result aboit 55 - 65 % of population has septic tank
taid under their houses. These septic tanks pariialljr treat wastewater only from toilet
and other domestic wastewater from kitchen, bathing and laundry are directly
discharged to the sewers and public water bodics. Based on the data provided by the
Center for City Preventive Medication in 1997, the existing sanitation facilitics are
ciassified into five (5) types:

- individual toilet with standard septic tank

- individual toilet with non standard septic tank
- individual toilet with leaching pit

- canal hang-on toilet,

- public toitet.

The details of population covered by these on-site sanitation facilities in each District of
the study area are provided in Table 4.1 Septic tanks are the only means of wastewater
treatment in the study area. It can be summarized that about 35 - 45 % of population
discharge domestic wastewater to rivers/canals directly or indirectly without any
treatment and remaining 55 - 65 % discharge partially treated black _waier (wastewater
from toilet) and untreated gray water to the rivers/canals. As a result water quality of
canals is similar to that of wastewater.
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4.2

Desludging and Treatment

Urban Environmental Companies of Ho Chi Minh City and Urban Public Work
Company of each District are the organization responsible for cleaning and
transportation of studge of septic tanks in the Study Arca, in addition to its major
function of sofid waste management. Septic tank of individual toilet and public toilet
are cleaned on request. The requests for destudging is accepted both by telephone and
direct visit to the office. Urban Environmental Company has one (1) vacuum truck with
a capacity of § m3 (1 unit) and two (2) vacuum trucks of 2 m3 capacity. For desludging,
Urban Environmental Company charges VND 150,000 and VND 250,000 for 2 m3 and
5 m3 respectively. On an average Urban Environmental Company collects 4,000 1n3 of

sludge per annum. At present about 100 units of vacuum truck are operating in Ho Chi
Minh City.

The frequency of desludging of residential units varies from a few months to evenup to
ten years or more, and is considered to be dependent on the quality of construction and
maintenance with respect to the storm water intrusion into the septic tank, and the level
of ground water table. '

Studge treatment is camried out by private company in Tan Binb district.  Sludge is

treated in the stabilization pond for 3 - 4 days and afier anaerobic digestion of 2 weeks
studge is composted for 5 to 6 months. The effluent from sludge treatment is
discharged to Tham Luong canal without any treatment. The private company can sell
compost about 5,000 ton/year by which they can recover the cost of studge treatment.

Main Report ; Chapter 4
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CHAPTER S RELEVANT STUDIES AND ONGOING PROJECTS

Feasibility Study and Preliminary Design on Ho Chi Minh City Sewcrage Project

This project has been funded by International Development Association (IDA) and the

Japanese Grant Fund and involves preparation of feasibility study for sewerage system
of Nhicu Loc Thi Nhge (NLTN) Basin in the HCM City.

The study area is 33.2 km® and has a population of 989,676 persons. The future
population is predicted as 1,073,000 for 2015. The basin is served by combined sewer
system. The sewer coverage of basin is non-uniform. The existing wastewater flow in
1997 is estimated to be about 183,000 m*/d and 245,00 m*/d for dry and wet weather
respectively. Projected wastewater for the year 2030 is 503,000 m*/d and 564,000 m*/d
for dry and wet weather respectively.  The existing BOD load is estimated at
35,000 kg/d and projected load varies from 52,600 to 115,000 kg/d. Only 55 % of
existing population is served with septic tank. Wastewater from drainage system is
discharged to Nhicu Loc Thi Nghe canal without any treatment. Water quality of Nhieu
Loc Thi Nghe is same as that of wastewater with BOD varying from 100 to 250 mg/l.
Besides, deteriorating environment ftooding of the basin is another major problem.
Simulation of the 2 year storm carried out in the study indicated that one third of the
storm flow can not be conveyed by the existing drains, and goes into flooding of the
streets and properties.

The study has identified number of improvements required for urban drainage and
sewerage system of Nhieu Loc Thi Nghe basin, as listed below:

- replacement, entargement, reinforcement or rehabilitation of storm drains
- improvement of flood channel along the NLTN canal

- improvements on fributaries of the NLTN canal

- wastewater collection within the NLTN flood plain

- wastewater interceptor along the NLTN canal

- wastcwater treatment and disposal

After studying various opt:ons for the abme mentioned improvements the stud) has
proposed following facitities for Phase I:

- Drainage improvements, consisting primarily of new large box culverts placed in

streets, to reduce flooding and overflows of combined storm water and sewage onto
the streets '

- An NLTN flood channel, to reduce ﬂooding‘wiihin the NLTN ﬂbod plaimand to -
prevent backup and surcharging of flows in the improved drainage system. Tide
gates in the walls of the flood channel, at low points within the flood plain, are

3-1
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proposed to prevent flooding by high tides or backwater effects inthe flood channe!
during severe storms

- NLIN wastewater interceptor, to improve canal waler quality by intercepting
dry-weather wastewater lows at CSOs (combined sewer overflows) along the
canal.

- A preliminary treatment plant containing fine screens and pumps with a hydraulic
capacity of 64,000 m’/hr, to remove wastewater from the NLTN intereeptor and
discharge it through an outfall to the Saigon River.

- Aninstrumentation and control system to bleed flows from the NLTN flood channel
into the NLTN interceptor, to maintain water quality in the canal by replacing

polluted urban runoft and combined sewer overflows into the canal w nh cleaner
water from the Saigon river.

The facilities, which are deferred or not included in Phase 1, are as follows;

- A biological treatment plant to be located outside the NLTN t;asin; which i.s
expected to become affordable by the year 2020. The treatment plant should be

built in phases, initially to a capacity of 400,000 m3!d and expanded to a capacity of
800,000 m*/d in year 2030.

- Wastewalter collection and interception within NL'TN flood plain and flood channels
on two NLTN tributaries are deferred.

- Existing bridges crossing the NLTN canal in_ay obstruct flood flows in the proposed
flood channel. Replacement or modifications of bridges would occur over a period
of years, as funds become available.

The estimated capital cost of Phase I facilities is US$ 148.89 million. Recommended
complementary programs are estimated to cost US$2825 mlihon The cstimated
capntai cost of deferred facilities is US$ 222.55 million. ‘

Project Managemem Unit (PM U)of NLTN pro jECt 15 noW preparm 2 prehmmary desa gn
of facilities. :

5.2 Canal Tan 'Hoa-Lo Gom Sanitation and Urban Upgrading Project

Thc'projecg has been funded by Belgium Government and aims 1o improve the quatity
of life in Tan Hoa-1L.o Gom (THLG) Basin by reducing the poltution and by increasing
- epvironmental and urban deﬁelopment refated to economic and community
development activity. The project also aims to strengthen the capacity of the local
communities and the city institutions dealing with related problems of the THLG Canal.
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The project area is 19km? comprising of Tan Binh district, District 1} and 6. Present
population is about 500,000 inhabitants.

Project management Unit (PMU) has completed data collection and design phase is
underway which will be followed by implementation phase. The findings are bricfly
discussed below.

The project is articulated around 7 strategies: solid waste collection, canal maintenance
and reshaping, wastewater treatment, institutional strengthening, awareness raising and
community participation, town planning and socio economic support.

Improvement of solid waste management is proposed based on the concept of Small
Transfer Station (STS). The STS will replace the rendezvous points and the large
transfer station. The optimum network of STS should cover an area with maximum
radius of 1 km. Primary collection is proposed to be reorganized by creating a
cooperative working under the management of the ward authorities,

For improvement of THLG canal regular canal cleaning from solid waste, dredgin gand
embankment is proposed. PMU is studying the option of enlarging the canal to reduce
flooding problem. Vertical embankments are proposed so as to reduce the number of
houses that need to be relocated.

THLG canal receives not only domestic wastewater but also industrial wastewater from
the industries tocated in Tan Binh District. As a result THLG canal is the most potluted
canal in HCMC. Appropriate sewerage system and strict enforcement of industrial
efftuent standards are the only way to improve wastewater management in THLG basin.
Series of Stabilization Ponds are proposed as the appropriate treatment process.

Haag Bang Canal Area Rehabilitation Project
The project is one component of HCMC Environmental Improvement Project assisted

by Asian Development Bank (ADB). The study involves preparation of feasibility
study on rehabilitation of the sewers and drains in Hang Bang catchment area.

The project éoyers area of 3.8 km’ _frdm districts 5, 6 and 11, It has an estimated

population of 240,000 people. Growth rate in this area is expected to remain below
average (4 to 5 % of growth rate is predicted for HCM City) as this area is already
overcrowded. A network of combined sewers, with a total length of about 33 km serves
Hang Bang drainage area. All these sewers drain untreated wastewater to Hang Bang
canal. The canal is heavily poluted with BOD of about 300 mg/l and coliforms of the
order of 5 E + 07 MPN/100m|. The canal has been illegally encroached by the people
and has severely affected the hydraulic capacity of canal. This has led 10 backup of
floodwaters in the upstream combined sewers during period of high rainfall. -
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Itis repdrlcd in the study that $ewerage and drainage system of the area can no longer
cope with the storm water ranofY from evenmoderate rainfall. As a result the combined
sewage, a mixture of raw sewage, septic tank efMuent and storm water renofY backs up
in the sewers and floods roads and houses. Besidés causing distuption of economic and

- social activilies, the pollyted water poses a serious public health hazard. Thercfore
there is an urgent need to rehabilitate the combined sewerage and drainage system.
Following three alternatives have been reported:

- replacing the Hang Bang Caral with a closed combined sewer

- dredging the Hang Bang canat and restore-the open channel as the main coltector to
convey the drainage to Tan Hoa and Tau Hu canal

- extending-the sewers that drain to Hang Bang.Canal-so as to enable them to
discharge directly into Tau Hu canal: SR L

LA T i e L B ST N

¢ The Project Management Unit (PMU) is evaluating these three alternatives. The

project cost is estimated at $ 26.2 million. The foreign exchange cost is estimated at

$ 3.6 million while focal currency cost is estimated at $ 22.6 mitlion.

Besides above mentioned. projects, Department of Transportation and Public Works

(DOTPW) has also carried out pre feasibility studies for major canals in the' HCM city.
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CHAPTER 6 MASTER PLAN OF URBAN DRAINAGE IMPROVEMENT

6.1 Planning Concept and Design Scale

The target year of the Urban Drainage Master Plan (M/P) is set at 2020 on the premise
that the proposed project implementation will be taken up at least 20 years.
Consequently, all plans are to be prepared to mect the demands of population and land
use in the target year 2020. ‘

As shown in Fig. 6.1, the study area is broadly classified into the following four (4)
areas:

{a) Area A : Existing urbanized area with a combined sewerage system (inner city
area) _

(b) ArcaB : Existing urbanized area with a channel drainage system (inner city area
and a part of surrounding area)

{c) AreaC : Projected future urbanized area (a part of surrounding area)

(d) AreaD: Areato be preserved as agricultural land, green and open space {a part
of surrounding areas)

Considering the rapid urbanizl.atilon_in‘the study area and flood damage situation in these
urbanized areas, the integrated urban drainage measures shown in Fig. 6.2 are proposed
in this M/P, to minimize the project cost and to facititate the smooth implementation of
the project. As shown in Figs. 6.3 and 6.4, basic policy for setecting measures in the
above cach area is as follows:

(a) For AreaA and B ; Storm water is to be drained as soon as possible by the
structural measures in order to decrease the existing flood

losses.
{b) ForAreaC: Flood damages ar¢ to be minimized by the combmatlon of
: ‘ . structural and non-structural measures.
(¢) ForAreaD: Rainwater storage potential is 1o be preserved by
i : g D p

non-structural measures

Design seale df the urban drainage facilities is generally 'applied to meet 2 to 10 year
frequency floods. Most of the capitals and major cities in developing countries of
Southeast Asia employ the atmost same design scale as 2 to 19-year retuen period.
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6.2

6.2.1

Design Scale for Urban Drainage in Asian Countries

Nameof Country | population | Design Scale(Frequency) ‘
and City (x10’ person) [ Sewer Line Canal Remarks

Japan, Tokyo 12,000 3 | 7-30 | capital
Phitippine, Manila 6,500 5 BT} capital
‘Thaitand, Bangkok - 5,000 2 s capital
Indonesia, Jakarta 8,000 5 10 " capital
Bangladesh, Dacca 1 5000 5 5 capital
VietNam, HaNei 2,200 5 10 capital

In 1ICMC, 1 to 3-year and S-year frequency flood have been applicd for the design of
sewer line (Grade 2, 3 and 4) and the canal (Grade 1) respectively. Considering that
HCMC is the largest city of the nation as well as the socio-economic center in the
southern region of the country, the design scale is proposed as follows:

Design Scale for Drainage Facilities

" Catchment Arca Design Flood

‘Urbar.l r_’?a‘"?‘g"‘ facitity (km?) (year return period)
‘Sewer Line (Grade 3,4} - ‘ 2
Sewer Line (Grade 2) ‘ .. o 3
Canal {(Grade 1) less than 30 5
Canal (Grade 1} more than 30 10
Drainage Pumping Station b - 5

Note: Design flood of 10-year return period is to be applied only for the trunk reaches.

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

Dai Han and Tham Lung - Ben Cat canals in North zone are expecied to have a largé
scale improvement due to rapid increase of flood run-off caused by development. In

order to prepare more economical canal improvement plan, the following alternatives
are considered. .

(2) Alternative 1-1 : Dai Han and Thain Luo'ng - Ben Cat canals are to be improved
on 5 and 10-year return period flood respectively without any
_ flood ‘ :
{b) Alternative 1-JI : DaiHan canal is to be improved on 5-year return period with an
allowable inundation and Tham Luong - Ben Cat canal is to be
improved on 10-year return period without any flood

6-2
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If the low-lying paddy ficlds along Dai Han canal can practically be used as a natural
retarding basin with an allowable inundation (area: within 10% of the basin, depth:
0.3-0.4 m and duration: within one day), it was found that about 75% of peak run-off
can be decreased as shown in Fig. 6.5. It is found that Alternative 131 is more
economical than Alternative 1-1 as a result of cost comparison.

Utilization of low-lying paddy field as a natural retarding basin is applicable for
Ben Da - Ba Hong basin in N-zone and R. Cua - R. Nuoc Len basin in W-zonc.

6.2.2 Drainage System for Newly Urbanized avea in Low Land

Vast low-lying paddy ficlds in W, S and SE zones would be widely developed as a
residential, institutional and industrial area. UPI has prepared a guideline that a land
development in low-lying arca shall be filled up to EL +2.0 m to casily maintain a
separated gravity discharge system from a technical and economical viewpoints. In
order to confirm the justification of UPI gunideline, the following alternative study has
been made.

(a) Alternative 3- 1 : Low land is to be filled up more than 2.0 m above MS1. and the
gravity discharge system is applied for urban drainage.
(b) Alternative 3-11 : Low fand is to be protected from the external flood by a polder
' dike and pump drainage system is employed for urban
drainage.

Cost comparison led Alterative 3-1 is recommendable. 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 - 3 times of that of Alternative 3-1 as shown in Fig. 6.6. This
justification was confirmed by the same study for Long Truong development plan with
an area of about 9.0 km’ in SE zone.

However, for some low-lying mostly developed areas situated on the fringe of C zone,
land filling to apply the gravity discharge system will be difficult due to a large number
of relocation of the existing houses and buitdings. Pump drainage system by a polder
dike has to employ for these arcas regardless of its litile wasteful system.

6.2.3 Drainage System for Newfy U:bénized Area in High Land

Atmost 50 % of agricultural land in Thu Duc area (NE.3, 4 and § basins of about 44
km?) situated on high land of NE zone would be rapidly developed as residential,
institutional and industrial areas. These developments will increase a flood run-off and
flood risk to the downstream low-lying arcas as shown in Fig. 6.7. The following
countermeasure altemnatives for flood run-off increased due to urbanization in NE. 5
catchment area of 34.38 km” has been studied. ' '
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. Increased flood run-off is to be met by the improvement of

Rach Nhum - Rach Cau - Rach Go Gong canals

(b) Altcrnative 4-11:

Canal improvement is designed on the existing conditions and

increased flood run-off is to be met by onsite detention pond.

The construction costs of the alternatives arc given below:

Cost Comparisen of Alternatives 4-1 And 4-11

{Unit: Billion VND)

ftem Alternative 4-1 Alternative 4-1

1. Canal Improvement 629.7 506.9

(1) Construction Cost {615.8) ©(497.3)

{2) Land Acquisition Cost {13.8) (9.6)

2. Onsite Detention Pond o . 756 |
(1) Construction Cost o - (70.8)
(2) Land Acquisition Cost - (4.8)
Total Cost o 629.7 5824

Note: ~Specilic storage requirement of onsite detention pond is estimated at 17,000 w7k

based on the increased run-off coeflicient of 0.12 due to urbanization.

Alternative 4-1l is ncommended because of lower construction cost than Alternative
4.  This means that PCHCMC will require to provide some regulanon and
management organizalion on new development in high land that any developers shall
construct the required onsite detention pond to control the floed run-off increased due
to their activity. This conclusion is able to apply for the new de\’eiopment in NE3(R.
Thu Duc) and NE. 4 (R. Truong Tho) basins.

Proposed. Optimum Plan

Outline of Proposed Optimum Plan by Drainage Zone (refer (o Fig. 6.8)

D C-Zone

Atpresent, C zone is ov ercro“ded wnh a pOpUIahOH of about 3.19 miltion. Flood
areas are estimated at 21.2 km? equivalent to almost 60 % of total flood arca (34.6
km?). For C zone drainage improvement, it is proposed to collect storm water as
much as possible and to drain to the surroundmg rivers as soon as possible by the

slructural Measures:

{a) Reh.a'bilil:‘:ltioh and construction of drainage pipes'(Grade 2,3,and 4)
(b) Canal improvement for Nhieu Loc - Thi Nghe, Tan Hoa - Lo Gom and Tau
Hu - Ben Nghe canals
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(2)

3

{¢) Drainage improvement for low-lying areas {Thanh Da and Ben Me Coc) by
pump drainage system consisting of dike, pumping station with retarding
pond, canal improvement, and drainage pipc facilitics

It is recommended that these measures are to be implemented as a shot term
program taking into account of urgency of the drainage improvement works of C
zone.

N-Zone

N zone having a population of 422,000 has suffered from the flood with an area of
7.5 km? (about 21% of the total flood area). This zone is projected to increase in
about 2.6 times populaiion and to expand into about 1.7 times development area in
2020. For the drainage improvement of N zone, the following combination with
structural and non-structural measures is proposed.

(a) Practical utilization of lowv-lying'paddy fields as a natural retarding basin
and land use regulation for these areas

(b) Rehabilitation and construction of secondary/tertiary drainage channels,
drains and pipes 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 sccondary/temary drainage channel and dram for the left
bank basin of Tham Luong - Ben Cat canal and Ben Da - Ba Hong basin

It is recommended that the above item (a) & (b), and (c) & (d) arc to 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 those in N zone. The proposed measures are almost same as that of
N zone. : ' ‘

(a)‘ Utilization of low lymg padd} fi elds as a natural retarding basin and land
~ . use regulation for these areas : 4
(b Construction and rehabilitation of secondar)/temary dramagc channel, drair
and pipe improvement in the eastern region neighboring C zone
() Canal improvement for R. Cua - R. Nuoc Len and other canals
(d} Construction of secondary/tertiary drainage facilities in new development
areas :

It is recommended that the above item (a) & (b), and {c) & (d}) are to be executed

Main Report : Chapter 6
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C)

(5)

as the short and mid. term program. Because the urbanization and flood
condition in W zone is almost same as that of N zonc.

S-Zone

About 110,000 peoples are tiving in the existing built-up area of 11.37 km?, which
is mostly southern parts of Doi - Te canal. §lowever, Saigon South Development
Project will change the land use from the southern low-lying agricultural land to
residential, institutional and industrial park.  The following structural and
non-structural measures are proposed.

(3} Preservation of land along the existing rivers/canals and land use regulation
of low-lying paddy field

(b} Construction of secondary/tertiary drainage channcl, drain and pipe in the
existing built-up arca

(c) Partial improvement of main canals _

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

The above itemns {a) & (b), and (¢) & (d) are recommended 1o implement in short
term and mid. or long term programs respectively. Because the Saigon South
Development Project expects private investment for its implementation.

NE-Zorie

Almost 120,000 peoples are living in Thu Duc region, of which ‘built-up area 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 secreation/refresh area. Some parts have
been developed and it is feared to increase the flood risk for the downstream low
fands. The proposed measures consisting of structural and- non-structural
measures are as fol Icms

() Land use and flood ‘control regulatsons for high fand development:
{construction of onsite detention pond by developers)

(b) Land use regulation for low-lying agricultural land and preservation for
future rEquiremént of land along the existing canals ‘ '

(<) * Rehabilitation of secondary/tertiary drainage facilities in existing urbanized

. argas

(d) Canal improvement in adjustment with the urbanization

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

It is recommended that the above items (a), (b) & (c), and (d) & {(¢) are to be

Main Report - Chapler 6
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exccuted in short tem and mid. or long term program respectively in view of the
flood condition and economy of non-structural measures.

{6) SE-Zoae

The present population of about 160 thousand and urbanized area of about 13.0
km’ in SE zone is almost the same situation as that of NE zone, however
topography and fand use of SE zone is prominently difterent because of almost all
low flat paddy field. However, inland low-lying arcas of about 31 km? is
projected to develop up to 2020 as a residential, institutional and industrial arcas,
which is equivalent to 2.3 times of the existing developed arca,  Accordingly,
following structural and nonstructural measures is proposed.

(a} Land usc regulation for low-fying 'paddy field and preservation for future
land requircment along the existing canals

{b) Rechabilitation of secondary/tertiary drainage facilities in existing urbanized
areas

(c) Canal improvement in adjustment with the urbanization

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

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

6.3.2 Canal Improvement

The optimum improvemenf plan for 27 canal systems was formulated based on their
design discharges shown in Figs. 6.9 (1/3) to (3/3) and the following concept:

{a} Maincanals witha catchment area of more than 30 km? are proposed to improve
for 10-year frequency flood. However, the objective canals in suburban area are
to be improved in two (2) stages from the economical viewpoint, 5-year return

~ period canal improvement in first stage and 10-year return period one in second
stage as a long-term plan. Main canals in the inner city and having a basin of less
than 30 km’ are to be improved at one stage.

(b} TauHu canal and the downstream reaches of Tan Hoa - Lo Gom in C zone have to
be improved based on the water transportation requirement proposed in the
pre-feasibility study conducted by DTPW. The other canal improvements have to
be planned based on the drainage requirement 1o minimize the project cost.

(c)' O/M road with width of 5.0 m is to be constructed along both banks to minimize
total project cost, in spite of the following O/M road standard prepared MOC,
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- city area: 5.0 min width (new development area: 10.0 m in width)
suburban area:10.0 m in width (new developnient arca: 20.0 m in width)

(d) The water surface gradient is to be proposed as the same existing ground slope as

possible and the canal bed is to be paralleled with the proposed water surface
gradient.

(e} Considering a design discharge, topography, de\-'éloplllelll situation and difficulty
of land acquisition/house compensation, the following five (5) types of canal
cross sections shown in Fig. 6.10 are proposed.

- Type A: This type will be applied in case that the existing discharge
capacily is bigger than the design one. No improvement works
arc executed except the construction of O/M road. Reformation
of the bank and a grass/sod slope protection will be implemented.

- TypeB: This type formns trapezoidal shape with 1:2 slope tined by
grassfsod. This type will be mainly applicable for the canal
improvement in suburban area, where land acquisition is
relatively not difficult.

- TypeC: Thistype forms trapezoidal shape with 1:1 to 1:1.5 slope lined by
‘ stone masonry. ‘This type will be applied in the existing
urbanized arcas where expected lands can be acquired without

much problem.

Type D : 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, where land
acquisition is expected to be rather difficult.

- Fypeli: This is a reinforced concrete box culvert. This type will be
applied at the road crossing if the bridge conslruction is more
expensive than this. This type is also employed for the

- improvement of upstream reaches, which is expected 1o be
covered by the project.

(0 In case the existing bridge length is shorter than the proposed canal width,
 reconstruction of the bridge is proposed. No rehabilitation of the existing bridge
is proposed due to tack of detailed structural data and information.

Tables 6. 1(1/4) to (4/4) aild Figs. 6.11 (.If2) and (2/2) show the proposed optimum canal
improvement plan. The proposed canal improvement length and number of the
proposed box culvert/bridge construction by zone are summarized in the table below:
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Bill of Quantitics by Drainage Zone

o lem | & N w S NE | sN | Total
“Type A (km) 1820 | 0 | 1602 |28 | o  |4128 |12840
Type 8 tkm) 389 14252 2024 | 5.68 | 2599 | 8.00 | 10632
| Type C (km) 2892 11486 | 991 | © 14.66 | 0 6835
Type D (km) 423 1 0 0 o | o | o 423
Sub-total (km) §533 | 5738 | 46.17 | 58.49 | 40.65 | 4928 [307.30
| Type E (place) 0 4 0 0 [ 0 0 |4
Bridge (place) 4 7 3 o s 10 19

Note: Bilt of guantities for the canal improvements by zone are shown in Table 6.2,

Pump Drainage Improvemeat

As described before, gravity discharge system by land filling is the most economical
drainage measure for the development of low lands in the study arca. However, for
some Ioiv-lying areas located on the frin ge of C zone, which have being developed, the
pu:mp drainage system is {o be a'pplie'd due to the difficulty of relocation to filling up.
Three (3) low catchment areas in C zones were proposed to employ it as shown in
Fig. 6.12. In order to minimize the pump drainage cost, it has been planned to make
small pump capacity in association with a retard ing pond. The proposed pump drainage

plan is as follows:

The Proposed Pump Drainage Plan

. Location Than Da Ben Me Coc | Ben Me Coc
{tem Lo (n (2)

Drainage Area _(kml) 0.495 - Q709 0.460
Pump Capacity (im’/s) 1.1 1.5 1.0
Retarding Pond Capacity (m") 22,900 33,000 21,400
f)‘;'iig:gf;‘i’:; '(‘,fq?)f Canal and BRINCS 15900 | 10,300
Water Gate (W x 1 x unit) 20x20%x1 | 25x235x1 | 20x20x1
New Dike Construction (m) 200 4,200 3,400
Rehabilitation of Existing Dike (m) 1,200 -0 0
gf;ﬁ;;?ﬁ;e&if;?;b” ation of 0.495 0.709 0.460
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6.3.4

6.3.5

Oa-site Detention Pond

For new developments of the high land in three (3) catchment arcas (NE.3, NE4 and
N{.5) located on Thu Duc region in NE zone, any developer has to construct a
detention pond to tegulate the increased flood run-off. The specific and total storage
requirements of the detention pond in these areas are estimated at 17,000 - 19,000
m*/km’ and 50,000 - 530,000 m’ respectively. Since no concrete development plan is
now prepared, assuming that the storage capacity of one detention pond will be 30,000
- 40,000 m’/pond, the required number of the ponds for cach catchment arca is
estimated at 4, 2 and 12 ponds as shown in the table betow:

Ousite Detention Pond Plan in Thu Duc Region

——— — S

e Drainage Zone b
T NE3 NE4 NE.5
Hem T : .
l)ramageAn.a (km?) 715 265 34.38 |
R EEE A 239 1.50 513
Development Area (km?) 2020 - 6.25 248 2146
' Difference 3.36 0.98 1633
- 1997 - 0.50 0.57 0.45
Run-off Coefficient (C) 20007 0.64 073 0.57
| Difference 004 | 0.6 0.12

Specﬂ' € Stcrage Reqzuuemenl of Detention Pond

(Vs) (x 1,000 m*/km?) 17.2 19.0 15.3
Total Storage Requuemem of Detention Pond

(V = Vs X A) (x £,000 m’) 123.0 50.5 526.1
Proposed Typical Capacaty of Onsite Detention

Pond (V1) (x 1000 m’) : 310 25.5 44.4
Propose Number of Onsite Detention Pond ]

(N = V/V1) (place) 4 2 12

Drainage Pipe and Channel Improvement

The princ'ipali of drainage developmenl plan is to utilize the existing combined sewer
network to minimize the investment cost and allocate the budget effectively. According
to the survey ofe\usung combined sewer system, most of the system is still functioning
well. ‘The development plan of‘dramage pipe and channel systems to mitigate flooding
also takes into account the factors consisting of sewerage development plan, existing
combined sewer area and existing/future land use.

Conscquently, respecti\'é countermeasures are proposed for four (4) area types, which
are classified in the forgone section, as shown in the table below and in Fig. 6.13.
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Factor

Arca | Sewerage Sewerage Existing LandUsc | Proposed Countermeasures

Type Devetopment| Collection | Combined Existin Fulur‘_“

Arca System | Sewer Area AISUng N
(A) Yes Combined hflly Urbanized | Urbanized Rt:habthlaf|on_01’exlslmg_ main/ .
coverad Area Area | secondaryftertiary combined sewer
S I I B y - B 1 J - k . - e ‘v T

By Yes Combinad lart'lal‘ly Rt_na fUrba- | Urbanized lnstallauo? ad_dmonal m.'«unf ‘

covered nized Arca Area | sccondaryftertiary combined sewer

: Mostly instatlation open channcl for
Rural/Urba- | Urbanized | new urbanized part, Partiatly

1)-2 Yes Separ ot Exi . . . \ -
® N eparate Net Exist nized Arca Arca  |installation of sewer pipe for exisling
urbanized part
o - " EMostly installation open channel for|
(C) No ) Not Exist Rurallsba- | Urbanized jnew  urbanized  part,  Partially
" nized Area Arca  linstallation of sewer pipe for existing
utbanized part ditto
(D) No - Not Exist | Rural Asea | Rusal Arca Utilize existing natural drainsge

system

______ ——imem e e B

Based on the above-mentioned criteria of the delineation, the tength of the proposed
drainage pipe/channel is estimated as shown in the table below. Assumiption of the
estimation is based on the existing condition of drainage system in District 1, which has
been fully covere.d‘by drainage system,

Estimated Length of Drainage Pipe/Channel

Drainage Zone Length of Proposed Drainage Pipe/Channel (m)
: : I Second
 [Rehabilitation]  Main naary Stomuat o
Zone Name | Arca(ha) | of Fxisting | Combined | /Tertiary Srmx.w‘a < ch pen | Total
' Sewer Sewer Combined cwer anae
Sewer

. C-Zone 10,641 15,181 375,846 162,528 S 1L792 214,400 719,747
N-Zone 13,620 - 265,179 | 114,672 59697 | 1085400 | 1521048
W-Zone - 1,281 B 53,280 23,040 19,536 355,200 451,056
S-Zone 8,174 - : 149,073 64,464 - 3386 615,200 862,573
NE-Zone 6,491 . 255,855 | 110,640 35,354 692,300 | 1,045,689
SE-Zone 11,936 - 294,261 127,248 47,146 857,200 .1,325,355
Total 38,153 15,181 1,393,494 602,592 207361 3,770,200 5,988,828

Note : The length of drainage pipe per arca are assumed as follows;
Main Combined Pipe :111 avha
Secondary/Tertiary Combined Pipe:48 nvha
Stormwater Sewer 111 m/ha
Open Channel 1160 m/ha x both side of road
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6.4 Proposed Non-structural Measures

According to the city development master plan in 2020, the present population of about
4.3 mitlion in the study area is projected at about 7 million in 2020. Consequently the
existing built-up area of about 170 km? will be c:{panded at about 340 km’
Urbanization of high land in N and NE zones and low-lying agricultural fand in W, S
and SE zones will increase the amount of flood run-offand peak discharge, resulting in
expansion of flood risk to the surrounding areas. Since structural measures will take
much investinent and time in rapidly urbanizing city of TICM, it is recommended to
employ the comprehensive urban drainage plan including non-structural measures. The
proposed non-structural measures are as follows:

(a) Identification and publication of flood-prone area

Inundation map is the essential tool for the publication of information on floods.
This serves as a guide for stabilizing the living conditions of the peoples and
future development, resulting in mitigation on flood damages.

{b) Preservation of low-lying agriculturat land in surrounding arcas

A large scale ﬁlling—up of the low-lying paddy fields for land development will
impact instantly to deteriorate the surrounding drainage condition and bring the
necessity of much investment for drainage improvement by structural measures.
So, it is proposed to preserve these low lands for land dcve!bpment as much as
possible and ulitize these areas as a natural retarding basin. PCHCMC has to
prepare an appropriate guideline of land use regulation for low-lying arcas and to
provide the administrative organization as a practical implementation agency.

(c) Prescrvation of future fand requirement of canal improvement

A large scale of land acquisition (total arca: 4. 49 km ) m!l be requnred for the
future canal improvement consisting of mdcnmg/deepemng, bank protection
work and O/M road construction. §t is proposed to preserve the future land -
requirement for canal i improvement as fast as possible to reduce the cost and time
for the land acqmsmon and house compensation. PCHCMC will need to prepare
an appropriate guideline and to strengthen the organization in order to strictly
contro! and regulate these future required land. '

(d) Flood proofing measures in flood-prone area

PCHCMC shall pravide guidance to the residents, who are livihg in flood-prone
areas, that houses/buildin gs shall provide individual flood proofing measures such
as a partial land fill, flood-proof wall, piloti style house, etc. to mitigate the flood
damage by themselves. Because it will be necessary to take much time to
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complete the drainage improvement works.
() Flood control regulation for new development in high land

New devetopments in high lands, such as Hoc Mon district in N-zone and Thu
Duc district in NE-zone, will increase the flood risk in downstream low-lying
areas and the cosl of canal improvement. So, these developers shall construct a
retarding pond to regulate flood run-off increased by the new development.
PCHCMC shall prepare a regulation law of flood control for new development in
high land and establish an organization having technical development,
investigation and inspection sections.

() Sirengthening of the existing Mood forecasting and waming system

Establishment of sufficient hydro-meteorological monitoring system is necessary
to mitigate a flood damage in the city. The existing monitoring system managed

by Southermn Region Hydro Meteorological Center (SRHMC) is proposed to
improve as follows:

- Manual rain gauge of six stations in and around the study area shall be
replaced by an automatic one.
- Water level station network for inland main rivers/canals shall be established.

{g) Strengthening of the existing standing office for flood prevention

~ The branch office of Water Management and Flood Prevention/Fighting was
established in Department of Agriculture and Rural Development in 1996 as a
standing office to support the Steering Committee of Flood and Storm Prevention
in PCHCMC. Organization of this office shall be strengthened to carry out
sufficiently its function and responsibilities including the smooth implementation
of the proposed non-structural measures,

6.5 Project Cost
6.5.1 Basic Conditions of Cost Estipate

The project cost and operatidn and maintenance cost are estimated based on the
following basic conditions:

(a) The project cost consists of (i) construction cost, (ii) administration cost, (iit) land
acquisition and house compensation cost, (iv) engineering cost and (v) physical
contingency. The price contingency is excluded froni this estimation.

(b) All base costs are estimated under the economic conditions in February 1999.
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{c) The exchange rate of foreign currencies are applied as follows:
US$ 1.00 = Yen 111 VND 13,332

(d) Imported tax for machinery, equipment and materials to be imported are
excluded.

{€) Anuual O/M cost is assumed at 0.3% of the construction cost for can"ul onsite
detention pond and drainage pipe and 0.5% of the construction cost for pumping
station.

6.52 Estimated Cost

Total project cost is estimated at 16,423 billion VND. The estimated project cost by
zone is shown in the table below:

Project Cost
{unit: Billion VND)
Cost - Zone c N W s NE SE | Total
1. Construction TUgsed| 26491 12437 8834 1,506 o3z w2234
(1} Canal lmp. eno| menl cwon| ens| esy| ans| 6322
(2} Pump Drainage 7 (262.1) (0} D) (0} {0} (0) (262.1)
(3} Onsite De-Pord () © (©) o @ny | @29
(4) Exist. SewerImp. | (118.4) © o] © 0 @ (18]
[ (5) Comb. Sewer Imp. | (2,369.0)| (7850 @3so8)| ) ©) ©] G.5018)
(6) StormSewer Imp. | @129)| (L0781 28| 6110 @8a)|  @51.4)| (.1445)
2. Land Acqtfouse C. 13862 6313|2505 1836 2356 1s1.7|  2.8690
3. Administration - 1573 98.4 us| 320 53.9 64| 4223
4. Engineering - 269.9 1854 87i 618 092) 722 785.9
5. Contingancy 3sse| 0 2639 0 1248 883 1560 ¢ 1o33] nLi1223
B Total 60555]  38293] 1sos| n2e90] 21133] ra2a6| 164233
Note: 1. Administration cost is assumed at 3 © 7o of a total cost of construction and fand acquns:horu’houce

com pensauon
2. Engineering costs is assumed at 7 % ofthe conclrucnon cost
3. Physical contingency cost is assumed at 30 %% of the construction cost.

Total annual operation and maintenance cost is esllmated at 33.8 billion VND Annual
- O/M cost by zone is as follows:

Operation and Maintenance Cost

{unit: Billion VND)
W ) NE SE Total 1
OM Cost 12,1 19 37 27" 47 31 By |

Cost  Zone C

z
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6.6 Feonomic Project Evaluation
6.6.1  Fconomic Benefit

An cconomic analysis appraises the project in terms of a national and/or a regional
socio- economy by comparing and measuring its economic costs and benefits. Inother
words, cconomic analysis evaluates the degree of economic impacts of the project that
would bring about in the national and/or regional socio-cconomy.

Damages and/or losses estimated in previous Chapter are to be regarded as economic
benefits in case of with the Urban Drainage System tmpravement Works. In this case,
such damages as to buildings/indoor movables and to agricultural crops estimated by
flood scale should firstly be converted into the average annual flood damages by
calculation of probability.

For estimation of the economic benefit in future urbanized sitwation in 2020,
distribution level of the Project to the urbanization of each Zone is to be taken into
account for direct benefits. Following Table shows a summary of benefits by Zone
consisting of dircct and indirect ones at base year and in 2020 respectively.

Annual average benefit (billion VND)

Zone Directbenefit  Indirect benefit

Bas¢ year 2020  Baseyear 2020
CZone 366.5 4399 107.7 120.0
N Zone 2181 2734 32 221
W Zone 409 117.5 6.7 14.6
S Zone 19.4 117.9 40 13.6
NE Zone 3.7 64.7 3.7 12.5
SE Zone 394 0215 67 4.7
Whole area 7077 11409 137.0 2175

6.6.2 Econemic Cest

A project cost consists of foreign currency portion and local currency portion.

Foreign Currency Portion

Using the financial construction cost estimated b}"Cosl Estimator, economic cost of the
Project is estimated. In this study, the net éons!ruclion cost includes labour _cdsl, costs
for materials and equipment. For the foreign currency portion, these costs for labour,
materials and equipment are estimated in either Cost Insurance Freight (CIF) price.
These international prices are assumed to reflect economic cost directly. -
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Because it is presumed that local markets in developing countries are distorted by price
controls and other regulations, prices in the domestic markets do not reflect economic
scarcity of goods and services. This means that the prices can not be used to identify
cconomic costs of local procurement and have to be converted into economic prices.
In cconomic analysis of a project, conversion factors are used to convert the costs in
domestic markets into economic costs of a project.

Using export and import statistics, a standard conversion factor (SCF) is estimated at a
rate of 0.90195. The SCF converts the domestic commodity prices into the economic

prices thal can be assumed to reflect the economie scarcity of the locat equipment and
materials.

However, the SCF is applied to only tradable goods. The economic cost of non-tradable
goods and services has to be separately evaluated. Conversion factors of land, skilled
and non-skilted labours arc respectively estimated.

Economic wage of unskilled laborers to be employed for the construction works is
assumed to be 70 % of the actuat market wage, taking of the employment opportunity of
laborers in the study area. ' '

Economic cost of land compensation including other compensation cost such as the
cost for removal of houses is assurned to be 100 %5 of the financial cost, taking account
of the opportunity cost of land use.

Total Economic Cost

Fotlowing table shows a summary of economic construction cost estimates by Zone

{from the financial cost together with operation and maintenance cost (OM cost) and
replacement cost. '

(unit: Biltion VND)

7 on-e _ : Whole
Cost CZone NZone WZone SZone NEZone SE Zone project
' S . ‘ area -

Financial cost 56,0555 38284 L7504 12495 21446 1,4242 164526
Economic cost 50289 3,1229 14196 10138 ‘ 16992 1,1322 13,4166
‘Economic cost _
oM I_0.0 : 6.4 3.0 22 38 25 279

Replacement 104.5 00 0.0 0.0 0.0 0.0 104.5
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