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PREFACE

In response to a request from the Government of the Socialist Republic of Viet Nam,
the Government of Japan decided to conduct a master plan and a feasibility study on
Urban Drainage and Sewerage System for Ho Chi Minh City in the Socialist Republic
of Viet Nam and entrusted the study to Japan International Cooperation Agency (JICA).

HCA sclected and dispatched a study team headed by Mr. Rywji Yanai, Pacilic
Consultants International (PCI) to Viet Nam, three times between July 1998 and
December 1999, In addition, JICA sct up an advisory committee headed by Mr. Kenji
Tonuzawa, Managing Dircctor of Japan Sewer Collection System Maintenance
Association, between July 1998 and December 1999, which examined the study from
specialist and technical points of view.

The team held discussions with the oflicials concerned of the Government of Viet

Nam and conducted field surveys at the study arca.  Upon returning to Japan, the tcam
conducted further studies and prepared this final report.

I hope that this report will contribute to the promotion of the project and to the
enhancement of friendly relationship between our two countries.

Finally, [ wish to express my sincere appreciation to the officials concerned of the
Government of Viet Nam for their close cooperation extended to the team.

December, 1999

~ Kimio Fujita

. - President
- Japan International Cooperation Agency






THESTUDY ON URBAN DRAINAGE AND SEWEARGE SYSTEM
FOR
HO CHI MINH CITY
IN
THE SOCIALIST REPUBLIC OF VIET NAM

December, 1999
Mr. Kimio Fujita

President
Japan International Coopcration Agency

LETTER OV TRANSMITTAL

Dear Sir,

We are pleased to submit to you the final report entitled “The Study on Urban Drainage
and Sewerage System for Ho Chi Minh City in the Socialist Republic of Viet Nam”,
This report has been prepared by the Study Team in accordance with the contracts
signed on 3 July 1998 and 13 May 1999 between the Japan International Cooperation
Agency and the Pacific Consultants International.

The report examines the ¢xisting conditions of urban drainage and wastewater disposal
in about 650 km’ of Ho Chi Minh City and presents the results of master plan of urban
drainage and sewerage system and feasibility study for priority projects concluded in
the master plan.

The report consists of the Summary, Main Report, Supporting Report and Data Book.

“The Summary summarizes the results of all studies. The Main Report contains the

existing conditions, the master plan, the [easibility study, and conclusions and
recommendations.  The Supporting Report includes technical details of conteats ol the
Main Report.  In addition, Data Book has been prepared and is submitted herewith.

All members of the Study Team wish ta express grateful acknowledgement to the
personnel of your Agency, Advisory Comimittee, Ministry of Foreign Affairs, Ministry
of Construction and Embassy of Japan in Vict Nam, and also to officials and individuals
of the Socialist Republic of Viet Nam for their assistance extended to the Study Team.
The Study Team sincerely hopes that the results of the study will contribute to the
improvement of urban drainage and sewerage system in the Sociatist Republic of Viet
Nam and that fricndly relations of both countries be promoted further by this occasion.

Yours 'failhfuﬂy,

A ) TG =
] Ryuji YANAI
Team Leader
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ABSTRACT
1. Introduction

The objectives of this study are to establish the master plan on wrban drainage improvement
and sewerage development covering the urbanized arca of about 650 kin” in 1o Chi Minls
City and to conduct the feasibility study of priorily project sclected from the master plon.

The study, which conmimenced on July 1998, was conducted in co-operation with People’s
Committee of Ho Chi Minh Cily (PCHCMC), the exccuting agency of the Government of
Viet Nam.

2. Master Plan

An outline of the master plan on the urban drainage improvement and sewerage development
with the target year of 2020 is summarized below.

Urban Drainage Improvement

Both structural and non-structural measures are proposed according to the land development
condition.

(I} Structural Measures
4 C'inal lmpmvemcnt
Canal improvement of 27 dramagc sy:.lems with a total length of 3073 km is
proposed. The canal improvement includes dredging/excavation, slop protection
W orks, and construction of operation and maintenance roads, box culverts and bridges.

(2) Nalural Retarding Basin
‘ Prmlde the low-lying paddy fi eld for the natural n.tardmg basin to rcgulalc the flood
run-off and te minimize the cost of channel improvement. Three (3} areas of Ben
Da-Ba Hong of 1.1 km?, Rach Dai Ham of 3.7 km’ and R. Cua Nuoc Len of 5.0 km’
are proposed. '

(3} Pump Drainage Improv ement : ,
Pump drainage system with retarding pond for three (3) relatncl} lm\ -lying arcas
located in the fringe of C drainage zone is proposed as follows.

5 tocation | ThanhDa  { BenMeCoc(l) | BenMe'Coc(2) |
| Drainage Area (km) o 0as P08 | 0.460 !
t Pump Capacity (m’fmm) i 210 . %00 27.6
' Retarding Pond (m’) 22900 33000 . 21,400

{4) Drainage Pipe/Channel Development . :
Proposed drainage pipe/channel development by drainage zone is summarized below.
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(unil :km)

; Drainage Zone | C N w o § i NE SE - ¢ Total
} Area (ha) roen | 13,620 1 7291 | EATE D bA91 | 11936 | 58153
Existing Sewer 15.2 . - - - - 152
Rehabtll!atlo‘i e e .. P - - e - . T R -
Mam Combincd 3758 2632 533 1491 255.9 2943 1,446.8
Sccond'{fyffcmary Cers T el 230 615 1 106 . 1272 625.6
Sc“ef - T . T [ ‘, .
Storm sewer 138 59.7 19.5 338 A T 2074
Open Channt | 2104 10854 352 | ersa | Tens | ssr2) am02]
Total 1 7797 1 1SM9 1 4SLU | 8626 | L0446 | 13259 | 60651

{I1) Non-structural Measures

Following non-structural measures are proposcd.
« Identification and publication of flood arca
+  Preservation of low-lying arca for natural retarding basin
+  Preservation of future land requirement for canal improvement
s+ Introduction of flood prooﬁng weasures by residents
« Fiood control regulation for new devetopment in high land area
+ Improvement of existing hydrological monitoring system

Sewerage Development

Both sewerage system and on-site sanitation system are proposed for wastewater dispos'al in
Ho Chi Minh City. :

Based on the comparative slud) of umt pmject cost of on- -site samtatmn systcm and
sewerage system, the fo!lomng treatment systen is proposed.

Sewerage system is proposed for the area w ith populauon densll) of mare lhan 200
person/ha. Remaining area is covered by on-site sanitation system.
Scwerage development area and population in 2020 are as follows:
Sewerage Development Area ¢ 189,78 km® or 30 % of the Study Area
Population in 2020 ' oo  §.774,748 or 78 % of the Study Arca

On-site sanitation dcxelopmenl area and population in 2020 are as follows:
On-site sanitation Dev e!opmcnt Area :  445.96 km® or 70 % of the Study Area
]’opu!auon in 2020 ' : 1,653,867 or 22 % of the Study Area

The sewcrage development area is divided into nine (9) individual scwerage zones as shown
below.
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Sewerage Zone Arca - Population

, C(ha) | Existing (1997 Future (2020)
Tham Luong - Ben Cat AR .-~ T 185,696 354,857
Nhicu Loc — Thi Nghe 393 1,217,258 i 1,359, 569
Tan loa - Lo Gom 2447 542, IDS _ 655 540
Tau Hu - Bm Nghe, Doi-Te | 3,065 | 1,468 703 1,390,282
Saigon West R A 1 1 - DU v .7 R /398,000

| Saigon & South L35S 180,960 - 320, 000
SaigonNorh=f | 2328 . 174165 500,000
SaigonNotth—11 o2 e 63410 1 196,500
Saigon last I S X< [ 68,100 ) 600 000
S CTotal 1 18978 3,895,182 5,774,748

The total projccl cost for the Master Plan of Urban Drainage Improvement and Sewerage
Development in HCMC is estimated at 40,381 billion VIND (16,423 biilion VNI for Urban
Drainage Improvenent and 23,958 billion VND for Sewerage Development). Annual total
operation and maintenance (O/M) cost is estimated at 156.9 billion VND (33.8 billion VND
for Urban Drainage and 123.1 billion VND for Sewerage Development).

As a result of cconomic analysis, the Urban Drainage Project would have the EIRR of
16.97%. The recommendable sewerage tarill described below assumed from the willingness

and the affordability of people to pay for the sewerage services was examined covering O/M
cost including replacement cost with about 10 % of surplus.

Recommended Sewerage Tarifl CO\ ering ARl Nine (9) Sc“eragc Zones

' l For Residence  : 15,000  VND/HH/month |
: For Cmnmerual o 6] 320 VNI).shop’momh o
1 For lndustr) L 21350 VNDifactory/month |

" 3. Priority Project

' Urban Drainage Improve *ne'n

‘with a length of 12.2 km

Ben Me Coc (1) of 0.46 km®
_(Pump capacity of 27.6 m'/min.}

Set of chrecking and repairing tool
for each dislrict

T e | o (iion Vi)
: ‘ Forgign | tocal | Total

(3) Drainage Pipe Rehabilitation : ' 76.9 179.4 2563
System Additional pipe = 10,272m oo o
Improvement Replacement = 1,320 m -

. .. Newdiainage pipe T 52.4 km B R S

(4) Cleaning/Dredging H:gh COMPressor car, Vacuum car, 27.7 64.5 922

Equipmeat Bucket-type sewer cleaning car, Van,

) To!al of Urban Drairage Improvement [ (Dto (4] | v 29631 6913 9876

]
i

(1) Canal Improvement Tau Hu - Ben NgheCanal lmpm\emem 1486 3468 4954,

(2) Pump Drainage Thank Daarcaof 0154 km® b 43 1006 1437 |
" Improvement ~(Pump capacity of 21 m*/min.) ;
Ben Me Coc (1) 0f 0.709 km? :
(Pump capacity of 90 m*/min.) i
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Scmrage Developmenl L o . ' ' S
5) lmcrc»plor Scm'r"_ ‘Left bank area of Tau Hu-Ben Nghe: |~ 28547 7 23351 7 5189
5,480 m with a diameler ranging from ¢ o : '
700 Mmoo 1,500 mm - .
Isolated areas by Tau Hu-Ben Nghe,
Doi-Te canals : 18,469 m with a
diameter ranging from o 400 mm te
1,200 mm S
| (8) Diversion Chamber | 103 units of dm,rsmn Chamber )T 861 70] 156
(7) Intermediate = | Pump capacity of 444.5m¥min. T} {1341 92 8’ 2062
Sewage Pumping : : ' . : '
Station R L S ' ' -
"(8) Conveyance Sewer | 2,500 mm:5400m - 1 2253|1842 4094
- $2,000 mm : 500 m
‘ ¢1500mm SOOm : 1 - .
"(9) Separate Sewer | Right bank area (537 !:a) ofDoite | TSiE] T dad | 942
. - canal : Total length of sewer of 60,844 : o
m (¢ 300mm~ b 600mm) with
o .1 151,838 numbers of house connection C L .
T (10)Wastewater . .| Modificd activated sludge system witha | 1,339.4 { 1,095.9 ,2 435 3
_ Treatmem Plant - capacity of 469,000 m’.’day ' N R A
T T Total of- Seweragéiiéve“lopmem [ (Yo (10y) T 202387 1,6558 3 679 6
(11} Administration Cost _ R 15451 1545
 (12)Engingering Cost .~ T S 787 980t "_:__'3?“6.?7“ .
“(13)Land Acquisition and Compensatlon T i 0yTTa836 | 4836
"(14)Pﬂy’§16‘afl’CHﬁtnﬁgency o T 2. 2531 4667
N L Sub-total of (ll)to(M) : ‘M""m_"___"El'ii:f'” 98927 143151}
: (15) Price Escalation S UTTUTUTTI6RT L 66031 105835
o (_ignd'!‘otat P | 3,160.6 | 39966 T 1572

The total cost of the pnonty pro;ect is csnmated at 7,157. 2 billion VND (S 12.8 mllhon USD)
with an annual O/M cost of 73.4 bililon VND (? 4 biltion VND for Urban Dramage and 66 0:
billion VND for Sewerage system)

As a resuh of economlcal and f' nanctal analysns the Urban Drainage Imprcwement pro;ect

would have the EIRR of 18. 77%, and the Sewerage Dcve!opment project would have the

~ FIRR of 1 20% with the monthly. sewerage tariff of 12,500 VND/HH for residence, 51,100
VND/shop for commercial. and 22,300 VNDIfactory for mdustr) This sewerage charge
system recovers 26. 6% of the total loan repayment including the interest. -

While in the case of monthly sewerage tanff can be mcreased to 27, 400 VNDIHH for
residence, 111,800 VND/shop for commercnal and 49,900 VNDIfactory for mduslzy, the
revenue from the sewerage charge can cover the all repayment of loan wnh it$ interest and
O/M cost. And this tariff system is stil} lower than the aﬁordablhty of people to pay the
sewerage services. .

-4
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I,

Summary

SUMMARY

INTRODUCTION

‘The Government of the Socialist Republic of Viet Nam (hereinafier referred to as “GOV™)
approved the “Viet Nam National Plan for Environmental and Sustainable Development” in
1992. The Plan emphasizes the necessity of preparation and exccution of environmental
protection and improvement measures for the major cities in Vict Nam. Ho Chi Minh City
(hereinafier referred to as “HCMC™), that is the largest city of the nation as well as the
socio-economic center in the southern region of the country, was also nominated on the
Plan with the highest priority. 'The Plan indicated the current environmental deterioration
problem, particularly urban drainage and sewerage problems, which affects the health of a

huge number of people. The improvement of exisling environmentat condition in 1HICMC is
required very usgently.

In response to the request of GOV, the Government of Japan (hereinafler referred to as
“GO¥’) decided to implement the Study on Urban Drainage and Sewerage System for Ho

Chi Minh City in the Socialist Republic of Vietnam (hercinafler referred to as © the Study”).

Japan Intemational Cooperation Agency (hereinafter referred to as “ JICA”™), the official
agency responsible for the execution of technical cooperation program of GOJ, is
conducting the Study in close cooperation with the authorities concerned of GOV.

This is the Suminary of Final Report covering the Master Plan and the Feasibility Study on
Lirban Drainage and Sewerage System for Ho Chi Mish City.

MASTER PLAN
The Stdd}' Area

The Study arca of about 650 km’ located in the central part of HCMC covers the existing

- wbanized area (the inner city arca) of about 140 km’ and the surrounding area of about 510
- km? (rcfcr to Fig. 1}. According to the Adjustment Master Plan prepared by UPI in 1998,

the poputation of the Study area of about 4.4 million in 1997 is projected at about 7.6
million in the year 2020. Duc to the rapid population growth, the present built-up area of
about 174 knfT will be expanded to about 430 km? (almost 70% of the Study arca).

infrastructure services of the centrai ‘part of HCMC were considered to be fairly good
within the country. Due to the current rcmarl-.ab[e economic dev elopmem and population
increase of the city, the urbanized arca was rapidly expanded without a dnc!opmenl of
infrastrecture, especially urban dramagc and sewerage system. The Study arca is prone to
flooding due to its geographic feature with low ground elevation, high prcciﬁilatiou and
high tide. The original tiban drainage and sewerage system (combined system) constructed
in 1870s has been improved from 1950s to 1975, However, these old facilitics have been

S-1
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designed for a population of 1.5 willion. Therefore, during the monseon season, floods
have been occurred several times in the existing urbanized area of about 35 km? and
agricultusal kand of about 230 ki, Annual flood lasses arc estimated at about 845 biltion
VND/year. In addition, the domestic and industrial wastewater of 729,000 m® with a
poltution load of more than 193,000 kg in terms of BOD; is discharged daily to rivers and
canals in the Study Area without any treatment. This pollution load deteriorates the water
quality of rivers and canals to an unacceptable lovel. Water qualily of main canals in the
inner city arca of Nhicu Loc - Thi Nghe, Tan tloa - Lo Gom, Tau Hu - Ben Nghe and Doi
- Te is apgravated more than 100 mg/l in terms of BOD;. And some portion of Tan Hoa -
Lo Gom canal, water quality is worse {han 400 mg/l in terms of BOD;. Furthermore,
domestic solid waste dumped to the canal from the illegal houses along the waterway,
unsatisfactory dredging of the drainage canals, and insuflicicnt maintenance works for
these canals aggravate remarkably the water pollution with an untolerable smell. This
deteriorated water condition much affects the people's sanitary environment. Considering
the continuous rapid urbanization of the city, the water environment will be getting worse,
il any countermeasures for environmental improvement will not be properly implemented.

2.  Planning Concepl

Planning concepts in formulating a Master Plan of Urban Drainage hmprovement and
Sewerage Development are as follows:

- The target completion ycar of the Plan is sct at 2020 on the premise that the proposed
stepwise project implementation will be taken up at least 20 years.

- Existing urban drainage and sewerage facilities are to be fully utilized to minimize the
investment cost and allocate the budget effectively. _

- The integrated urban drainage measures, which consist of structural and non-structural
measures are proposed to limit the flood damage to an acceptable level in all the basins,
to minimize the projcctﬂ cost and to facilitate the smooth implementation of the project.

- Ihe urban drainage improvement plan is formulated to meet the appropriate design
scale between 2 and 10-year return period for each drainage facitity and the projected
land use in the year 2020,

- Both On-site Sanitation lmproxemcnl and Scwerage De\.clopment are proposed for
wastewaler mamgcmcm ' :

- In principle, the industrial \\as!c:\satcr is to be treated individually by each
corresponding factory itself. : : '

- The Plan should be compatible and LOOI‘dlI]’i(\,d with the on-going environmental

improvenment projects in the region assisted by World Bank, Belgium Government,
Asian Development Bank, ete.
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3.

Urban Dyainage Improvement

3.1 Outline of the Proposed Optimum Urban Prainage Improvement

3.2

{1) Zoning

The Study area is divided into six (6) drainage zones (C, N, W, S, NI}, and S zones)
as shown in Fig. 2. Fach zone has different physical, social and living cnvironmental
conditions, such as topography, geology, land use, urbanization, urban drainage system,
flood situation, etc. Firstly, these conditions and flood mechanism have been analyzed
by zone, then it has found out that seriows inundation arca will be expanded to -
surrounding area duc to urbanization and urban drainage condition will be more
deteriorated, if no countermeasure are implemented.

Integrated Urban Dvainage Improvement Plan

Considering the rapid urbanization and scrious flood situation of each drainage zone,
the integrated urban drainage measwres consisting of structural and non-structural
measures are praposed. Basic concept for selecting adequate measures is as follows:

(3) For existing urbanized area : Storm water is to be draincd out as soon as
: possible by applicable structural measures and
intensive O/M works to decrease flood losses

(b) For future urbanized arca  : Flood losses are to be minimized by combination
. of structura!l and non-structural measures.
(¢} For non-urbanized area . Rainwater storage potential 1o be preserved by

non-structural measures. In principle, no structural
measures are proposed.

The optimum urban drainage improvement plan consisting of short, mid. and long tern
programs is proposed for each drainage zone as shown in Fig. 3.

Structural Measures
The proposed structural measures consist of (i) canal improvement, (i) natural retarding
basin, (iii) pump drainage application, (iv) on-sitc detention pond, and (v) drainage

pipe/channet development. These are shown in Fig. 4 and summarized below.

(1) Canal lmprdﬁ‘cmcm

Canal improvement is the main structural measures to improve urban drainage and city
environmental condition including city landscape. Channel improvements of 27 canal
systems with a total length of 3073 km are proposed. The channel im'prov_cmem .
includes dredging/excavation, slope protection works, and construction of operation

5-3
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(2)

(3)

Swmmary

and maintenance roads, box culverts and road bridges. Five (§) types cross seclion are
proposed to be able to apply casily under the different site conditions. linprovement of
the canal with its catchment arca of more than 30 km’ located out of the inner city is to
be implemented on S-year return periad as a short or mid-term plan and to be graded
up to 10-year return period as tong-term plan. Canal improvement by drainage zone is
as follows;

CANAL IMPROVEMENT WORKS BY ZONE

o Mem T TN [Tw [S T NE | SE_ | Towl

Channe! Improvement (ki) 374 462) 5851 407 493) 3073
Box Culvert {place} 41 0] o o] Op 4]
Bridge {place) 7y 31 ¢f sp 00  19]

Proposed canal improvement in C drainage zone is shown in Fig. 4.

Natural Retarding Basin

Preservation of low-lying agricuftural land having a potential of rainwater storage is
essential to contro} the peak discharge of storm run-off. It was proposed that some
low-lying paddy fields in N and W zones utilize as a natural retarding basin with an
allowable inundation (depth: max. 0.3 m, duration: within one day) to regulate the
ftood run-off and to minimize the cost of downstream channe! improvenent, Location
and area of the proposed natural retarding basin are as follows:

PROPOSEDR NATURAL RETARDING BASIN

[ Location __Dimension |
No. Drainage Zone Name of Canal Arca (km’) Capacily {xlﬂfml)
I N BenDaBaHMong { 1t 220
%ﬁ 2 | N Rach Dai Han 37 1,110
3 W R. Cua-Nuoc Len 5.0 3,000

Pump Drainage Application

The application of pump drainage system was proposed to three (3) relatively
low-lying arcas situated on the fringe of C-zone in inner city, which has being
developed but annually threatened by seasonal inundations, due to the difficulty of
relocation to carry out land filling Up. In order to minimize the pump drainage cost, it
has planned to make small pumip capacity in association with a retarding pond. The ‘ ‘
proposed pump drainage plan is shown below:
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PROPOSED PUMPING DRAINAGE PLAN

T location|  Thashba Ben Me Coc{1) | BenMe Coc (2)
fiem T T B
Draivage Area(km®) | 0495 ) U009 | odeb
_Pump Capacity (m's) KO T
RetardingPoad ) | 22900 | 33000 21400

(4}

(5)

On-site Detention Pond

New developments in high land, such as Hoc Mon in N zone and Thu Due in NE zone,
will increase a flood risk for downstream low lands and a nceessity of canal
improvement. So, it was proposed to establish the regulation that the developers
should construct the on-site detention pond, of which specific storage requirement is
estimated at 17,000 - 19,000 m’/km’. In casc of small tew development, the developer
can select the alternative to pay a part of the future canal improvement cost as a
compensation fee. PCHCMC shall start to have a study of its legal aspect, technical

development of the said pond, investigation and inspection of the documents from the
developer, ele.

Drainage Pipe/Channel Development

Drainage pipefchannel development plan has been formulated taking into the
following considerations:

- 1o utilize the existing combined scwers with intensive O™ (0 minimize
investment costs
- toapply the existing combined sewer pipe network system for the inner city area

and the separate system with pipe/ open channel network in drainage for newly
developed areas

- toutilize the existing natural drainage system in undeveloped areas

- to harmonize the drainage pipe/channel installation with sewerage development in
newly developed area '

The proposed drainage pipe/channel development by zone is summarized below.
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PROPOSED DRAINAGE PIPF/CHANNEL DEVELOPMENT
{Unit : km)

(e zeme} € | N ] W [7S T N& | SE ] Total |
Arca (b 0611 | 136207 7IHN|TTRIR| T 600 | Ties |7 581
Rehabilitation of 152 - - - - - 152

Luisting Sewer
Main Combined Sewer

CamsR) 2652 |  s3Y

Second’Tetiary L62s| md 230

CombinedSewer. |V b I I S
Storm Sewer R 59.7 145 k33 334 471 207.4

'6;5{'&]}5,}}15[ | ruaqessa| ass2| es2 | e28| w72 3Tw02

T | varre L st were | rodie 350 | enesa

_ Total

3.3 Non-structural Measurcs

4.1

In order to complement the structural measures, of which implementation will take much
investment and time, to minimize the project cost and to [facilitate the smooth
implementation of the project, the following noa-structural measures have been proposed.

- Identification and publication of flood area for the residents

- Preservation of low-lying arca for utilization of the natural retarding basin
- Preservation of future land requirement of canal improvement

- Tloed proofing measures by residents in flood plain

- Flood controf regulation for new develepment in high land

- Improvement of the existing hydrological monitoring system

In addition to these non-sicuctural measures, the introduction of a new O/M framework
with sophisticated equipment and mutual cooperation among concerned organizations
{UDC, District Public Service Enterprises and local comnumities), the strengthening of the
Steering Committee of Flood and Storm Prevention in PCHCMC were proposed
accordingly, defining the corrcsponding functional organizations and responsibilities for the
preparation of an elliciency in total management, a sufficient regulationflaw for the
environmental conservation at local basis. ‘

Sewemge Development

Delincation of Ou-site Sanitation and Sewerage Development Areas

(N General
For treatment of domeslié, con.]mcrcial and institutional \\‘éstc“émr consisting of both
toilet wastewater and gray water, the following three (3) systems are considered to be

appropriate.

- Septic tank with anaerobic up-flow filter (On-site treatment system)
- Package trcatment plant with extended aeration tank (On-sile treatiment system)
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- Sewerage system with treatiment plant

(2) Required Wastewater Treatment Level

(

3

)

The Victnamese standard of TCVN3242-1995 stipulates the water quality of civers and
canals bascd on ils respective water uses. The water quality of rivers and canals in the
Study Area are specilied as follows:

Water Supply Source (Upper Stream of Pong Nai River} @ BOD; less than 4 mg/l
Other Water Uses (Other Rivers and Canals) o BOD; less than 25 mg/l

Victnamese Government alse regulates the efttuent induesirial water quality by the
industrial wastewater discharge standard (TCVN3945-19935). All industrial wastewater
should be treated to the appropriate level before discharging to the public water bodies.
The required effluent industrial water quality is stipulated based on the respective
water use of the reeciving water bodics.

EMtuent water quality to rivers and canals in the Study Areca are as follows:

Water Supply Source (Upper Stecam of Dong Nai River) - BODs less than 20 mg/l
Other Water Uses (Other Rivers and Canals) : BOD; less than 50 mg/t

The cffluent water quality of the wastewater treatment plant is regards as the industrial
wastewaler discharge standard. Then, the required wastewater treatment level is
proposed 1o be less than 56 mg/l for the Urgent Stage. While, for the Master Plan
Stage of year 2020, the required treatment level is proposed at 20 mg/l in terms of
BOD:;.

Wastewater Treatment System

Based on the required treatment level in Urgent Stage and Master Plan Stage, unit
project cost consisting of construction cost and operation and nwintenance cost per
capita of both On-site Sanitation system and Scwerage system are compared. Unit cost
of the Sewerage system varies according to magnitude of service arca and its
population density. While unit cost of the On-sitec Sanitation system is refatively

constant,

~ As evidence from the comparative study of unit project cost of On-site Sanitation

system and Sewerage system, the following Ireatment system is proposed for the
Master Plan. '

Sewerage system is proposed to (reat both toilet waste and gray water for the area with
population deusity of more than 200 person/ha. Remaining area will be covered by
oi-site sanitation system of septic tank with anacrobic up-flow filter.
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{4) Zoning
Sewerage development area is delineated on the following criteria.
- Wards with a population density of more than 200 person/ha
- Wards surrounded by or located in the vicinity of other high population density
arca and Wards in which the combined sewer developed arca even where
pepulation density of less than 200 person/ha

Proposed sewerage development area and population in the year 2020 are as follows:

Sewerage Developmient Area : 189.78 km’ or 30% of the Study Avea
I"opulation in 2020 ¢ 5,774,748 or 78% of the Sfudy Avea

On-site Sanitation development arca and population in the year 2020 arc as follows:

On-site Sanitation Development Avea : 445.96 km'® or 70% of the Study Area
Poputation in 2020 1 1,653,867 or 22% of the Study Avea

Delineation of proposed  sewerage Development arca and  on-site  sanitation
development area is shown in Fig. 5.

4.2 Short Term Sanitation Improvement Plan

FoHowing structural and non-structural measures are proposed to improve the existing
sanitary condition as the short term solution.

- Promotion of industrial wastewater treatment and on-site sanilation improvement
- Public campaign for environment protection

- Construction of public totlet

- River and canal environment improvement by dndgmg and acration

4.3 Proposed Sewerage De\'eiopmem

Proposed sewerage development arca of 18,978 ha is divided mto nine (9 individual
sewerage zones. Area and population ofrnspecmc sewerage zones are as shown below.
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* Sewerage Zone Aca | __Population

R | A ] Existing (1997) | Future (2020) |
1. Tham Luong - Ben Cat (TLBC) 1495 | 185696 | 354,857
2. Nhiculoc-ThiNghe (NLTN) | 3935 } 1217258 | = 1,359,569
3. Tan lloa - Lo Gem (THI.G) 2,447 542,108 655,540 |
4. Taulln —~ Ben Nghe - Doi - Te (]_H_BN[H) ____‘_3__,_Q§_§__ V468703 | 1,390,282
5.SaigonWest(SW) oy L3} 97,782 398,000
6. Saigon South (SS) ] nsss | 80960 f 320,000
7. Saigon North — 1 (SN-1) |23 | 7n1eS | 500,000 |
_B__S_Sj_;ﬂon North B (SN-I) | 1152} 63410 [ 196,500
[ 9. S'ugonlas! {sI) L 1,690 1 68 00 | 600,000
ot 1 18918 | 3895182 | 5774748

Proposcd sewerage system of the nine {9) respective sewerage zones along with ils
treatinent plant site are shown in Fig. 6 and outline of cach sewerage system is deseribed as
below.

(M

(2)

(3)

()

(5)

Tham Luong -- Ben Cat Zone

This zone covers B Go Vap and D. Binh Thanh. Combined sewer system with
interceptor sewer is proposed for collection of wastewater. Conventional activated
sludge treatment plant with an wtimate capacity of 131,000 m*/day is proposed in
Ward 17 of D12,

Nhieu Loc ~ Thi Nghe Zone _
This zone covers whole or part of seven (7) districts of 1. 1, 3, 10, Binh Thanh, Go
Vap, Phu Nhuan and Tan Binh. Combined sewer system with interceptor sewer is
proposed. Wastewater trealment plant with an ultimate capacity of 501,000 m*/day is
proposed in Ward Phuoc Loc in D. Nha Be.

Tan Hoa — Lo Gom Zone |
This zone covers 32 wards in five (3) districts of D. 6, 8, 11, Tan Binh and Binh Chanh.
Combined sewer system with interceptor sewer along Tan lloa — Lo Gom canal is
proposed.. Wastewater treatment plant with an ultimate capacity of 242,000 m/day is
proposed in ward Tan Kien in D. Binh Chanh.

Tau Hit — Ben Nghe -- Doi - Te Zone

This zong covers the central part of the inner city arca consisting of nine {(9) districts of
0. 1,3,4,5,6,8,10,11 and Tan Binh with totally 88 wards. 80% of this scwerage vone is
covered by the existing combined sewer system. Interceptor sewer is proposed along
Ham Nghi, Tran Hung Doa Rds and roads along Tau 1u, Ben Nghe Dot and Te canals.

Treatment plant with an ultimate capacity of 512 000 m fdu.) is proposed in ward
Phuoc Loc in D. Nha Be.

Saigon West Zone _ .
This zone covers seven (7) wards in D. 12. Separate system is proposed to collect

wastewater in this zone. Wastewater treatment with an ultimate capacity of 111,000 o
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(6)

(7

(8)

)
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m3/day is proposcd ncarby May 19 canal.

Saigon South Zone

This zone covers D. 7 consisting 11 wards. Scparate system is proposed. Conventional
activated sludge treatment plant with an ultimate capacity of 89,000 wm'fday is
proposed in ward Phuoc Kicn in . Nha Be.

Saigon North — 1 Zone
This zone covers 12 wards in ). Thu Duc. Scparate system is proposed to collect

wastewater in this zone. Treatment plant with an ultimate capacity of 139,000 m*day
is proposed in ward Truong Tho in D, Thu Due.

Saigon North - I Zone

This zone covers cight (8) wards in ). 2, Separate system is proposed for wastewater
collection. Wastewater treatment plant with an ultimate capacity of 55,000 m/day is
proposcd in Ward Binh Khanh in 2. 2.

Saigon last Zone
This zone covers 12 wards in D. 9. Separate system is proposed. Wastewater treatment

plant with an ultimate capacity of 167,000 m*/day is proposed in Ward Tang Nhon Phu
in 9.

Master Pian Project Cost

‘The total project cost for the Master Plan of Urban Drainage Improvement and Scwerage
Development in FICMC is estimated at 40,381 billion VND (16,423 biition VND for Urban
Drainage Improvement, 23,958 billion VND for Sewerage Development} in February 1999
price. Breakdown of the Master Plan project cost is shown in Table 1.

Evaluation of Master Plan Project

For

the cconomic evaluation of the part of the urban drainage improvement for six (6)

drainage zoncs, existing and future amwal direct and indirect economic bcnchis of
respective drainage zoncs are smnmarued as shown below

| _ 7 Annual A\erage Beneft{Btlllon VND) -
Drainage Zone | Direct Benefit . Indirect Benefit
o ees | a020 11998 F 2020
ACzone | 3665 | 4399 . 107.7 1200
[ NZone T 21811 2134 | 82 224
WZone : P 409 IS 6.7 _ 14.6
| S Zone . 39.1 onre 1 40 p 136
' NE Zone NN Y 37 | 02s
SEZone 194 | 1275 6.7 347 |
Whole Area | 707.7 _1,1409 1370 | 21713
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Based on the above-mentioned cconomical benefits, cconomical evaluation is comducted
with project costs of construction cost and 50 year’s O/M costs including replacement cost
of 20 years interval. The EIRR of cach drainage zone ranges from 13.07% of C Zone to
2.19% of NE Zone with an average of 10.97%. The B/C vanges from 1.25 of C zone t0 0.23
of NE Zone with an average of 1.08. The EIRR and B/C of respective drainage zoncs are
shown below.

indicator  CZonc NZone  WZone SZonc  NEZone SE Zone ’shld} Arca

CIRR 1367 1063 6.83 8.70 219 9.28 10.97

BC 125 105 066 085 023 091 108

Sewerage charge was assumed based on the willingness of people to pay and the
affordability of people to pay for sewerage developrment. Based on the assumed sewerage
charge, availability to cover the construction cost and O/M cost by sewerage charge was
discussed. It is quite obvious that the sewcerage development project is not viable by the
expected sewerage charge only and it is required the Governmental support for the capital
investment,  The recommended sewerage tariff system described below was examined
covering only O/M cost including replacement cost with about 10% of suwiplus.

RECOMNMENDED SEWERAGE TARIFF

For Residence : 15,000 VNEYHEE month

For Commergial _ 61,320 VND'shop momh | _____

For Industry_ : __22.350 VND/factery: _month

1. Selection of the Priority Preject

Priority sequences for implementation of urban dramagc and sewerage dev clopmcnt project
were determined from the aspects of {1) demands /benefits, (2) adverse cffects and (3)
constraints of the respective development zoues. Major evaluation indexes for the proposed
projeets are as follows.

(Demands/Benefits)

- Population density

- Present flood condition

- Pollution load generation

~ * Damage to commercial and lmhluuonal activitics
< —  Waterborng dlscase contraction rate

- Public tand usc
{Adverse Effccts)

- Reqguired construction cost and O/M cost
(Constraints)

—  Required land acquisition and availability of wasiewater treatment plant site
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Drainage Zone C and Tau 1lu, Ben Nghe -- Doi, Te zone were sclécied as the priority

project of urban drainage improvement and sewerage development for the subsequent
feasibility study respectively.

PRIORITY PROJECT
Priovily Projeet Arca

The Project Area covers the central pottion of Hlo Chi Minh City with an area of 3,065 ha,
defined as Tau Hu, Ben Nghe - Doi, Te Basin. The Project Area also covers the isolated
area of Thanh Da arca of 15.4 ha, Ben Me Coc (1) of 70.9 ha and Ben Me Coc {2} of 46.0
ha for pump drainage development areas (refer to Fig. 7). The Project Arca encompasses

10 Districts with a total existing and future population of 1,468,703 in 1997, 1,421,778 in
2010 and 1,390,282 in 2020.

Urban Drainage Improvement Plan

‘The priority urban drainage impmvcment project consists of the following three (3) project
compenents; 1} Tau {lu, Ben Nghe canal improvement, 2) Pump drainage improvement,
and 3) Existing drainage pipe improvement.

2,1 Tau Hu - Ben Nghe Canal Improvement

Tau 1lu - Ben Nghe canals sitvated along southern edge of the central business area of
HCMC with a total length of the canal is about 12.2 km. The canals have three functions,
urban drainage for 8 Districis of about 61.7 km’, waterway transportation between Mekong
Delta and HCMC and water op'en space including landscape for the city life. However,
much sedimentation of garbage, waste disposal and soil dcbdsit, encroachment of illegal
houses and buildings along the canals, and dircct inflow of domestic wastewater from their
basins have promoted the necessity of the canal inprovement to create prim'ary functions.

Design scale of the canal improvement is applicd 10-year frequency flood for urban
drainage and 100 - 300 tonnage boat navigation for waterway transportation.

Aligameit of the courses of Tau Hu - Ben Nghe is proposed to coincide with the existing
chanael alignment as much as possible, to consider the navigation requirements, and to
harmonize with the road alignment proposed in Ben Chung Duong — Ben Ham Tu - Tran

Van Kicu Road Improvement Project. Fig. 8 shows the proposed alignment of Ta Huo - Ben -
Nghe canals. ' '

The canal bed is designed priﬁcipally to _mécl the réquiremcnt of waterway transport. As
shown in Fig. 9, canal bed slope is planned at 1/20,000 to be gentler hydrauwlic gradient of
design high water level not to create drainage problem inside the embankment.
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Main features of the canal improvement are as follows:

[ Name of Canal i Length Top Width Depth S'ops. Protection
_ (my o fm) g m
Iicn Nghe o 3,440 | 60120 | 530-548 ‘Stom masom} -
Tau Hu 4,220 40 -- 60 530-548 | Stone masonry,
(Downstream) concrete pile
. e S P I Cprevelment |
TawHu(Upstream) |~ 4,810 [ 45-50 | 630-6.54 | Stone masonry

Ngang Ne.11o3 1,210 45-60 77_767;87 -6.54 | Stone masonry
2.2 Pump Drainage [Improvement

Pump drainage improvement is proposed to three low-lying arcas situaled on the fringe of
inner city, Thanh Da of 15.4 ha, Ben Me Coc (1) of 70.9 ha and Ben Me Coc (2) 0f 46.0 ha.
‘The proposed improvement works consist of the construction of dike, pumping station with
retarding pond and sewer network. Fig. 10 shows the proposed drainage system in
combination with these facilities. The salient features of respective pump drainage
improvements arc shown as below:

Location Thanh Da Ben Me Coc (1) Ben h_{éma)_
ftem
| Drainage Area (km )] e 0.154 0.70%  hds0
| Pump Capacuy (nv'/s) . . Q.35 | - 1.0
Retarding Pond Capacity (m’) 22500 . 33,000 21,400
Dike construction & rehabilitation MHm 2, 590 m+ 1,360 m 1,760 m + 1,350 m
[ Construction & Rchablhtalmn of | & 800~ & 1,200 6900~ & 1,800 ¢ 800~ 51,800
| Drainage Pipe (kin’) 655 m_ 4607w | 4.206m

2.3 Drainage Pipe System Improvement

@ To economize on an investment in sewer construction and achieve immediate resulis,
existing combined sewer improvement is proposed to the central area of HCMC, consisting
of 5 sewer catchments, which are C, D, Rach Ong, Pham The Hien and Binh Dang
catchments as shm\n in Fig. 11.  According to an evatuation of discharge capacity by

~ using a hydrodynamic model, the proposed drainage pipe improvement in 2 catchments of
C and D are summarized as below:

“Zone [ Areathay | Cendition | - Sewer Type/Size -  Length
] Additional 1000106 2,500mm 1.912m
C 442 | | Dox:24mx2dm-24mx30m | 3.600m |
Sub Total e 552m
- Rej@ﬂ.‘i o a2 0{}0 to ¢ 2,500mm 1,320 m
| D | 619 | Additional Box:24mx24m-24mx3.0m | 470m _

However, combined sewer system has been partially developed to the reniailliilg 3
catchments of Rach Ong, Pham The Hien and Binh Dang. Thus separate system is
proposed to these catchments with new drainage main pipes of about 52.4 km length witha

513
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3.1

(1)

(2)

diameter ranging fiom 600 m to 3,000 mm.
Sewerage Development Project

The proposed sewerage development system covers entire project arca other than rivers,
canals, parks and other open spaces. Accordingly, the arca covered by sowcerage
development system becomes at 2,791.6 ha. The proposed sewcerage development area is
divided into three (3) independent zones as (1) left bank arca of Tau Hu, Ben Nghe canal
(1,693.4 ha), (2) isolated arca by Tau Hu, Ben Nghe, Doi, Te canals (561.4 ha), and (3}
right bank area of Doi, Te canals (536.8 ha). These three (3) independent zones are further
divided into 24 sub-zones by existing drainage system and canals as showa in Fig. 12

Proposed sewerage development project consists of (1) Interceptor sewer including
diversion chamber, (2) intermediate sewage pumping station, (3) conveyance sewer and (4)
treatment plant.

Intcreeptor Sewer
Interceptor Sewer of Left Bank Arca of Tau Hu, Ben Nghe Canals

The interceptor sewer is proposed at the south end of cach combmcd sewer along river and

canals just before discharging wastewater into them. While, Bea C huong Duong road along
Ben Nghe canal will be reconstructed by the future road cxpansion plan and tunnel
construction plan ¢rossing Saigon River to Thu Thiem area. To avoid the adverse affect of
the future road reconstruction, the interceptor sewer is proposed along Ton Duc Thang —
Ham Nghi — Tran Hung Dao roads instead of along Ben Nghe canal for the eastern portion
of the arca. This scction is expected to construct in the lirst phasc. Interceptor sewers with a
total length of 5,480 m are proposed with the diameter ranging from 700 mm to 1,500 mm.
While, the interceptor sewer for the western portion of left bank area of Tau Hu, Ben Nghc
canals is proposed atong Taw Hu canal under futurc expansion road. This section is
expeeted to consteuct simultancously with the road expansion project. The tota! length of
proposed interceptor sewer for the western portion is 4,990 m with a diameter of ranging
from 900 mm to 1,500 mm. The proposed interceptor sewer route and its Iongltudmal
profile are shown in Fig. 13 and Fig. ¥4 respectively.

[nterceptor Sewer for Isolated Areas by Tau Hu, Ben Nghe — Doi, Te Canals
These isolated areas are divided into fovr {4) sub-zones as Khanh Hoi sub-zone, Hung Phu |

sub-zone, Tung Thien Vuong sub-zone and Binh Dong sub-zone by canals. "The interceptor

sewers are proposed both sides of these isolated areas along Tau Hu, Ben Nghe -- Doi, Te
canals as shown in Fig. 15,

The main features of the interceptor sewers of respective sub-zones are as follow,
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(3)

3.2

33

Sunzirary

T8ubizene | Service Area | Lengthof Sewer | Diamcter of Sewer ]
(ha) {m) {mm)

KRanh ¥loi™ 77 17 3302 T UGSy L U s4s0~ 41,200

CHlung Pha T T TS T 00~ 6500

| Tung Thicn Vuong B 0. R (R % /| D B &'{jb_;“a"ﬁ}bwﬁ

Biﬁhhong R [ T . & kS 100««0 150

All wastewater discharged from these isolated areas are collected by the interceptor sewers
and transferred to the intermediate pumping station located at Ward 4 in District 8.

Diversion Chambey

To intercept wastewater from the existing combined sewers, diversion chamber is required
nearby their outlets. 103 units of the outlet exist in the project arca. AN outlets are affected
by tide. Hence designing diversion chamber, high water level of the rivers and canals
should be taken into consideration.

The proposcd l}'pica'l diversion chamber is shown in Fig. 16. The orifice is proposed to
divert the wastewater to the interceptor sewer. The weir with orifice and flap gate is
installed at the center of the diversion cliamber to avoid the river and canal water intrusion
in the interecplor sewer at high tide.

From the maintenance reason, typical plang internal dimension of 20 m x 22 m is
proposed.

Intermediate Sewage Pumping Station

Intennediate sewage pumping station is proposed at Ward 4 in District 8. The area of about
0.6 ha is located in the swampy area enclosed by Dong Dien road and Ong Nho canal.

Demgn capacn} Df intermediate sews age pumping station is 640,000 m*/day (445.0 i’ /min.}.
Five (5) units of axial flow vertical type pump with a design capacity of 133.3 m¥/imin.funit

(2 units) and §05.0 m}f_mm.hmlt (3 units) arc installed. Grit chamber and screen are
proposed after pumping up.

The proposed location and layout of intermediate sewage pumping station is shown in Fig.
13 and Fig. 17. ‘

Conveyance Sewer

The proposed site of wastewater treatment plant is located about § km far from the project
area in Phuoc L.oc Ward in Nha Be District. To transfer the wastewater to the treatment
plant site, conveyance sewer is required. The conveyance sewer is proposed under the road, -
which is planed to construct leading to the new prisen in the same Ward as the treatment
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plant. The conveyance sewer with a diameter of between ¢ 1,500 and ¢ 2,500 mm is
proposed to construct in the first phase. The alignment and longitudinal profile of the
praposed conveyance sewer are shown in Fig. 13 and Fig. 14 respectively.

Wastewater and Studge Freatment Plant

The proposed treatment plant site is tocated in Phuoe Loc Ward in Nha Be District. The
arca of about 50 ha is allocated as the treatment plant site by PCHCM. The arca is enclosed
by Can Kho canal to the cast and Go Nai canal to the west,

Modified activated sladge treatment consisting of (1) inflow pump, (2) primary
scdimentation basin, (3) aeration tank, (4) sccondary scdim'c-ntalion basin, and (5)
disinfection tank is proposcd for the wastewater treatment. Sludge treatment consisting (1)
gravity thickener, (2) contrifugal thickencr, (3) belt Rlter press, and (4) composting plant is
proposcd. The proposcd location and layout of wastewater and sludge treatment plant are

shown in Fig. 13 and ¥ig 18. Required treatment capacity is decided to meet the wastewater
discharge of 469,000 m*/day in the year 2010,

Design inflow wastewater quality is 180 mg/l in terms of BOD; and 200 mg/l of SS.
Design effluent water quality is proposed at 50 mg/l in terms of BOD;.

The main features of the proposed facilities are shown below.

W-zstc“ atcr Treatment Plant

Facilittes — 777717 — 7 Main Féatures ‘ N
TTiffow Fomp T T Capaciiy - 435.0 m7ann, ]
~ Primary Scdimentafton Basin™ | Dimenston: Tm{Wix STm (1Y x 43 m{D) x 36 units™ |

Flight chain type sludge coll;ctor 36 units

Sludge drawing pump :'0.2 m*min. x 13 units

Agration Tank - Dimcnston: 7_(W) X 63m{LY X6 m(DYX 36 units |
Blower: 580 m*/min. x 6.3 mAq x 800 kw x 3 units

" Becondary Sedimentation Nasin Dimension: Tm{Wyx 76.5 m{Ly X 5.23 m(¥) x 36 umits

Flight chain fype studge collecior : 36 uniis

Studge drawing pump: 153m*min. x 18 units

~Disinfeciion Tank 3 m{WY N 56 m{LYX 473m{D) x T unit

Siudgo Treatment Plant T
[~ F'aullties - ~ 7T Main Feaiores

~ Gravity Thickener ™~ [T Diménsion : Storage tank 5 m XSmxSmx{uni

' Thickener ¢24m X 4 m(l)) X 2 umts
" Céntrifugal Thickéner 77T "Decanter type thickener B I

: Capacity: 1,067 kg/hr/unit x 2 units :
- Dewatéring™™ T Belt fifter type ' _‘
- ' | Capacity : 157 m*/day/unit x 12 units
" Composting Plart™ Rolary Kiln type dewatering’
eremauon tank : 1811 x 72 m X 2 uaits
‘ 2 fennentauon yard : 150 m x 40 m x 2 units

5-16



The Sty on Lrbon Draivage and Sewerage System gor HCMC
HCA-POHCMC

4.
4.1

4.2

5.

Sumimrary

Preposcd O/M Framework

Proposed Institutional Organization

Concerning the O/M aspect, two (2) parts are subject to be organized: 1) the overall
management organization for O/M, and 2} the O/M for specific facilitics at field fevel
cnvisaged in the Project.

UDC representatives are recommended to wark at district fevel for conducting the proper
schedule of maintepance of the sewer network in each district. On this basis, the schedules
of sewer cleaning, dredging and rehabilitation works are to be controlled by the overall
management organization for proceeding works with the same tarifl system and same
techaical work specifications.

Introduction of Sophisticated Equipment for the Project

For the maintenance works, the introduction of sophisticated maintenance ¢quipment at
each district is proposed. The maintenance team to be set up with an UDC representative at
each district shall be cquipped with a High Compressor car, a Vacuum car, a Bucket-type
Sewer Cleaning Car, a Van, and a Sct of Checking and Repairing Tools. The invested
equipment eost is estimated at about 4.1 billion VND/ district,

With the introduction of new maintenance equipment, a team of about 5 persons can
effectively perform the cleaning of 500 m of sewers per day. At present, a group of about
10 workers can do about 100 m per day only by manual cleaning.

Proposed Organizations

Integration of Water Supply Company (WSC) and Urban Drainage Company (UDC), and
assign the management of water supply, sewerage and d-fainagc services to the integrated
company. This institutional alignment scems theoretically ideal. In actuality, however,
historical remoteness and very difficult organizational climates of two companies would be
the immediate hazard against the integration in the near future.

Single management for the sewerage and drainage services, therefore, would be a practical
option. " The existing UDC should be reorganized to build a 'sewerage and srainage
corporation that sheuld be the ménégémcm center of the city’s sector service. This new
institution should provide with and consist of the following lunctional organizétion. |




Ihe Studdy on Drban Drainage and Sewerage Syste for HOMC

Supmiary

HEA - PCHCMC ) SR _ } ; o
B Org,am?:ﬂmn Man'\(‘;mmt b bivision [ I‘uncnoml Unit
Sewerage 'lop Technical Op ration o
Drainage Management Operation Maintenanee & repair o
Corporation 7T'rocunnl<_'_i_1t&sior;hmm o
(3DC) laboratory |
Design
& copstruction _manwcmcni
Planning | Planning
z‘\dmlmslrauon “Public & customer relation
Support fluman resources administration
& development
Supply & assct administration
777777777 General administration |
“Financial Financial adminiskration
Control Keosteonmrob
] Accounting o
Commercial Customer registration
Operation | Billing & collection
R R I Markedng ]
6. Reclocation and Resetitement

Total number of the houses to be relocated in case of implementation of the Priority Project
is cstimated at 1,754 as shown in table below.

.......

Location o No. of Houses
Drainage Pumping Station Site
I _Thanh Da Arca (Binh Thanh District} .
Bcn Me Coc 1 and 2 Y
" “Wastewater Treatment Plant Site
(Nha Be Distric) Y
Wastewater Pumping Station Site
(District §/Dong Dieu) 20
Tau Hu-Ben Nghe Canal Improvement Site
1. District 4 735
o 2Vmes o | 802
o Total 1,754

estimated at VND 79.3 biilion.

Based on the governmental decree No. 22/1998/ND-CP, compensation for relocation is

[hcn, are 11 housmg conslrucllon pmjccis uuh total unit of 15 ,234 are proposed in l)}%trlct
4, 7, 8 and Binh Thanh as shown in Flg 19. 0 case of implementation of the Project, about
70% of the total households ta be relocated require new houses in the rescitlement site.
Therefore, it is not difticult for PCHCMC to provide dwellings for the inhabitants to be
resetiled. The detaifed altocation for relocatees to cach proposed housing construction site
and the implementation schedule will be decided by the Land and Housing Department of
PCHICMC harmonizing with the implementation schedule of the Priority Project.
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Suuimany

7. Project Cost for the Priority Project

The priority project cost for urban drainage improvement and sewcerage development is
estimated at 7,157.2 billion VNI under the cconomic cendition in July 1999, lis
breakdown is shown below,

BREAKDOWN OF PRIORITY PROJECT

Ieemy . I osl(ﬂ:ihon V\ll))

Foreign Portion .ocal Portion loml ( ost

A. Construction (‘osl

(1) Imoprovement of Existing

Combincd Sewer 40.3 o941 1344

(2} WNew drainage system 36.6 §5.3 121.9

{3) Drainage Pumping Station 431 100.6 1137

{(4) Canal Improvenicnt 148.6 1468 495.4

{5) Cleaning/Dredging Equipment 213 64.5 922

{6) [Interceptor Sewer 285.4 2335 5189

{7 Con\'ej'ance Sewer 2252 1842 409.4

(8) Diversion Chamber . 8§56 7.0 15.6

(9) Separate Sewer L8 324 94.2

(10) Sewage Pumping Station 134 92.8 206.2
(11) Sewage Treatmenm Plant 13394 10959 _2A353

Sub-total of (A) 2,320.% 2,347.1 4,667.2

B. Land Acquisition & Compensation o 483.6 483.6

C. Engincering Service 228.7 98.0 3269

D. Administration Cost 0 154.5 1545

E._Physical Contingency 2136 253.1 _A466.7

___ Subtotalof B)to(E) .. 442.3 9892 143LS

F. Price Escalation 3982 660.3 1,058.5

Grand Total 31606 389656 _7.1587.2

Note : Exchange rate : USS 1=VYND13,956=¥11339(Y | = VND 123. 08)
Engineering scrvice : 7% of construction cost
Administration cost 3% ofconsuucuon cost and land acquisition & compensation cost

Physical contingeney @ 10% of construction cost

Price escalalion . Forcign portion = 2 % per annuwm, Local portion = 3% per annum

Annual operation and mairitenance cost in the year of 2010 is estimated about 73.4 billion
- VND consisting of 7.4 billion VND for urban drainage and 66.0 bl"lDl’I VND For SCWCIage
management.

Anaval disbursement schedule of the Priority Project is shown in Table 2.
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8. Project Evaluation
8.1 Econontic Evaluation of Urban Drainage Improvement

Following table shows a summary of cconomic benefit for the Urban Drainage System
Improvement Works as a priority Project in HCMC.,

Average Annual Benefit of Tavgeted Zone of Priority Proj'ccl
e L o (Billion VNI

Dircct benefit Indirect benetit
__Benefititems Basg year 2020 ____Benefit items Baseycar 2020
Buildings/imovables 118.66 18580 Business suspension losses 1790 1734
Public facilities L4 2,19 Income losses of workers 0.63 1.22
Agricultural crops 0.51 (.26 Saving amount of medical cost 0.64 1.28
o Navigation benefit 1079 18.16
Total 1971 188.25 Total 2096  38.00

The cstimated annual cconomic costs for construction is summarized as below:

Fconomic Cost for Urban Drainage System Improvement Works

) . B i {Billion VND)
T Year 2000 2001 2002 2003 2007 2005 2006 2007 2008  Total
Economic cost

l“p]‘rasc 1659 131.8 1784 1784 1784 3543 8817.2
_2%phase 307 1609 1574 358 4448
el 13320

‘The evaluation is made vsing cash flows based on the above benefit and cost, and results ace
swinmarized below:

Results of Economic Fvaluation for Urban Drainage System Improvement

Zong Net present value(VND10%) EIRR{%) B/C

Targeted Zone of Priority Project 557.0 18.77 1.66

The EIRR resulted at 18.77 % as shown in the above Table has cleared the level of 10% of
discount rate applied in this study with enough allowauce, so it may say that the priority
Project has a viability to be executed from an economical viewpoint. '

Therelore, a sensitivity analysis is made for 16 combined cases including base case under
the benefit of --5 %, -10 % and ~15 %, and the cost of +5 %, +10 % and +15 % taking into
account of fluctuation of the benefit and the cost.

Under the most critical case of the benelit of 15 % decrease and the cost of 15 % increase,
the EIRR is caleulated as 12.89 %.
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8.2 Economic and Financial Evaluations for Sewerage System Development

From the socio-cconomic point of view, the benelit of this sewerage development project is
expecied to be tremendous, but it is rather difficult to quantify them while it is surc and
visible,  Some of them are identificd as Tollows:

¢ To improve water cavironments of Tau Hu, Ben Nghe and Doi, Te canals
* To improve water quality of Saigon River
+ To contribute reduction of waterborne diseases contraction ratio

For the Minancial evaluation of the sewerage system development by the revenue of
following sewerage tariff system under a condition of its annual increasing rate of 2.5%,
the FIRR of 1.20% was obtained.

i} Forresidence : 12,500 VND/HIH- month
ii} For commercial 51,100 VND/shop month
iil) For industry : 22,800 VND/faclery- month

This tarill system is recommended based on the cxisting water supply charge, and
willingness and affordability of people to pay the sewerage service.

The mosi oplimistic case in benelit of 10% increase and cost of 10% decrease, the FIRR is
still low 0f 2.33%.

This sewerage charge for residence is cquivalent to 0.6% of the average monthly income of
VND 1,950,000/HH. This charge is constdered bearable, compared to 3.0% of water supply
charge.

Under the above mientioned tariff condition, the revenue from sewerage charge can cover
the O/M cost including replacement cost with B/C rate of 1.81. However, the initial
investment cost should be bora by the subsidy of the government.

8.3 Repayability of Loan Amount [ncluding Its Interest
In a case under the condition as:

i) An interest rate of 1.3 % is assumed for repayment of loan amount, and
i} Total repayment period of the loan is as:.umcd at 30 years including 10 )cara grace
period

If the following sewerage tarifl system can be established, the revenue only from the
sewerage charge can cover all expenditure cons:s[mg of repay men! of loan mcludmg its
interest and O/M cost with replacement cost,

iv) Forresidence : 27,400 VND/HH month
v) Forcommercial : 111,800 VND/shop month
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2.1

9.2

vi) For industry ;49,900 VND/Tactory month

"fhis tarif¥ system for residence is still lower than the affordability of people to pay for the
sewerage service of VND 30,000/ Lmonth.

Tmplementation Program lor Phase | Project
Project Phasing

Puc to the large number of ¢nvisaged works to be carried out in a large area of the Priority
Project are ( more than 3,600 ha ), the Priority Project is made to be implemented through
two (2) phiases, Phase 1 and Phase 11, as shown below,

In Phase ¥ ( 2000 - 2005 ), along with the detailed design warks of the basic structures
relating 10 this Phase to be started firstly, the subjected construction works and the related

institutional programs will be orderly carricd out in the Phase [ part of the Priority Project
arca..

In Phase 1 ( 2006 - 2010 ), al! the rest of thci’riorily Project, the expanded works in the
Phase M part of the Priority Project area and the prolonged institutional programs, will be

carried out to achieve completely all components envisaged in the Priority Project by the
end of 2010,

Implementation Program for Phase I Project

The Phase 1 Project consisting of detailed design and construction of Phase ! Project will be
implemented within 70 months from March, 2000 to December 2005, The detaited design
will be accomplished within 13 months between March, 2000 and Macch, 2001, The
prequalification and tendering of contractor will be done within 6 months from April, 2001
to September, 2001. The construction works will be conducted within 51 months from
Cetober, 2001 to December, 2005. '

The Phase 1 project consists of:

+ Existing combined sewer improvement

+ Pump drainage improvement

» Canal improvement .

. lnlcrc:cptor' sé\\"cr én.d convéyancc sewer construction
« Intermediate sewage pumping station and

» Wastewater treatment plant construction

The salient features of Phase 1 Project are summarized as follows.
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PI’O_]L_C_(_AI’\& ~ o
Existing combined sewer tmpm\um nt

I’ump draina ¢ im prmum nt

Susrnnny

[ 914.7 ha {refer to Fig. 20)
Additional
10,272 m { & 1,000 -
Replace
L1320 m (92,600 - $2,500 mm})
Thanh Da arca: 15.4 ha
Pump capacity = 21 m*/min.
Concrete pile revetmeot = 74 m
Retarding pond = 7,600 m*
Drainage pipe = 655m (¢ 800 -
Ben Me Coc (D) area: 70.9ha
Pump capacity = 42 m’/min.
Temporary carth dike = 3,950 m
Retarding pond = 16,700 n’
Contral Gate
Drainage pipe == 4,607m (6 900 -
Ben Me Coe (1) arca 1 460 ha
Temporary earth dike = 3,290 m
I)rainsg;ﬁgpip» = 4,206 m (¢ 800 - 2,000 min)

[ 72 400 x 3,000 mm)

o 1,200 mm)

& LS00 mm)

Canal improvement

Ben Nghe canal
Type A @ 3,140 m
Tau Hu canal
Type A @ 2,490 m
TypeC 1 525m

Type B @ 1,205m

Inlerceptor sewer

Interceptor sewer _
Main 870m (o 700 nvm)

1,970m (¢ 1,000 mm)

1,070m (¢ 1,200 mm)

1,570m (¢ 1,500 mm)
Secondary @ 6,050 m (& 300 --¢ 700 )

Diversion chamber  Typel : 32 uaits

Intenmediate sewage pumping station

Pump capacity : 1333 mz'fmin x Funit

| Conv eyance sewcr

Conveyance scwver

S00m { & 1,500 mm)
500m (62,000 mm)
5400m (62,500 mm)

Wastewater treatiment plant

Wastewater treatment
tnflow pumip : 133.3 m’/min. X 20 m x 40 Okw x
1 unit (+1 unit as stand by)
Primary . sedimentation basin : 7 m(W) x 31
m(L) x 4.5 m(D) x § units with flight chain type
sludge colfector
Acration tank : 7 m(W) x 63 m{l) x 6 m{D} x
Sunits with blower of 580 m’/min. x 6.3 mAq x
800 kw x 1} units (¢ 1 unit as stand by)
Secondary sedimentation basin : 7 m{(W} x 76.5
m{l.) x 5.25 m (7 x & units with flight chain
" type sludge collector
Disinfection tank @ 25 m{W) x 56 m(L) x 4.5
m( 1), dosing chlorine of 450 Lg’dA}
Studge treatment

— Gravity thickener : 24 m x <4 m{]l)\ tunit

— Dewatering : Belt fibter press with a capacity of

157 m /da)mml X 6 units
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Swimary

- Composting plant
Rotary kiln type dcwa:cnniq l“ fermeantation
tank of 18 m x 36 m and 2™ fermentation yard

LofdbmxISm

‘Wastewater tecatment phnl -

9.3 Cost Estimation of Phasc 1 Preject

The Phase | Project cost for Urban Drainage Improvement and Sewerage Development is
o

estimated at 3,162 billion VND under the economic condition in July, 1999, Its breakdown
is shown below.

BREAKDOWN OF PHASE I PROJECT COST

_ CosyBifionVND) |
ftem Voreign local Total
e __Portion |  Popion |
A Construction Cost

1) Improvement of Combined Sewer 40.3 S 941 1344

2) Drainage Pumping Station 27.0 - 6830 o0
3) Canal lmpm\enn.m 89.2 W82 2914

4) Cleaning/Dredging Lquipment 1N 258 369

5) Interceptor Sewer 886 126 161.2
6) Conveyance Sewer 2252 1842 4094
73 Diversion Chamber 23 18 4.1
%) Intermediate Sewage Pumpmg 581 475 1056

~ Statien ) - o
~ 9) Wastewater Treatment Plant 4305 | 3522 1 7827
- Sub-total of (A) _‘2’[2 3| 10494 2,021.7
- B. land Acqlusmon & Compensation 0 o 433.9 433.9

| C. Engincering Cost 990 ) 425 |} 141.6 |
_ D. Administration Cost o 0 3.7 137

E. Physical Contingency $9.9 ~H23 2022 |

 Subtolof (B) o (F) _ 80 a2 | T ss1a |
| . Price Escalation 96.9 1923 | 280.2
Grand Total 1,258.2 19041 31623

Noh Exchanee rate
Engineering service
Administration cost

Physical contingency : 109

% of construction cost

SUSS 1 = VND 13,956 = ¥ 11339 (Y | = VND 123.08)
%% of construction cost

: 3% of construction cost and tand acquisition & compensation cost

Price escalation : Foreign portion = 2 % per annum, Local portion = 3% per annum
Annual np«.ranon and maintenance cost in the year of 2005 is estimated about 27.0 billion

VNI consisting of? ! biftion VND for urban draumsu and 19.9 billion VND for sewerage
management.
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10. Recommendations

(1) Tmmediate Project Imptementation
It is concluded that the Priority Projeet is technically and economically feasible. Besides,
financial viability and positive social and cnvironmerntal impacts are observed from the
intcgrated project evaluation results. So, it is justified that implementation of the Priority
Project, especially Phase | Project shall be commenced as soon as possible to improve the
deteriorating environmental conditions in the central part of Ho Chi Minh City.

(2) Harmonization with Closely Related Project
Rehabilitation and widening project of Ben Chuong Dueng - Ben Ham Tu - Tran Van Kieu
Road is on-going by the assistance of JBIC. Engincering Service (Detailed Design) of the
project is appraised by JBIC in October 1999. This project is closely related with the canal
improvement of Tau Hu - Ben Nghe. So, it is rccommended that the detailed design of both
projects is to be undertaken in paradlel as same timing as.

{3} New Organization
‘o operate sufficiently the urban drainage and sewerage scrvice, it is recommended to
establish a new organization, which provisional name is Sewerage and Drainage Company
(SDC). This new company should have a strong leadership and delegaled power to exercise
the professional service.

(4) Strengthening of Project Management Unit {PMU)
For a smooth implementation of the Projeet, the existing PMU should be strengthened. The
PMU should be made directly under the PCHCMC to avoid any idling time required for
consultation with other related authorities in PCHCMC. The PMU should have the right to
report directly the vice chairman of PCHCMC,

(5) Minimization of Reloca!ron
The number of the relocated houses on canal and half canal/half fand should be minimized
as far as the project implementation is not disturbed. Also, since the moving too many
people ina short time to farge sites is fikely to have serious social consequences, a whole of
small community or some divided groups of community are considered to avoid breakup of
the existing communily.

In addition to the mentioned-above, the following items shall be considered.

(6) Strengthening of Existing Hydrological Monitaring System
(7) Establish of Environmental Monitoring System

(8) Introduction of Sophisticated Maintenance E qulfnncnt

(9) Introduction of Environmental Education Program

(10) Establish of Environmental Sanitation Center

(11) Pilot Project of Wastewater Treatment Plant




Urban Drainage Development

ABLE 1 PROJECTY COST

(Unit: Biflion VND)

Exchange Rate

10,000 VND = 90‘( en, 120 Yen'US$

i
2.
3. Fngincerng coit and physical contingoney is assumaed at 7 and 10 %4 of the construction cost.
3

[ Cou  zene | c V| ON | W | s [ N St | Tow
1. Constrction 138564 | 26191 1,243.7 8834 | 1,5596 | 10312 11,2234
| (D Canallp. | @EHO} (@D | G0OL ) @2R4 (648, 8) (179.8) (3321.2)
{2) Pump Drainiage ey On ©0 0RO S (1) (00) | (262.1) |
{3) OnsiteRe-Pond ] (0.0) {0.0) (0.0) 2724) (0.0) (2724)
() Existiny L\Mnno Sem‘r lmp_ - (184 {0.0 ©o | 00 (0.0) 0.0) (L8
[6) Conbined Sever 23690y [ (7850) | (350.8) o0 | 09 00) | (3,5018) |
(6) Storm Sewer 129 | Qu81) {352.8) 6I1.0) | (638 A @A (s
2 Land Acquisiion and | 300 6313 | 2505 1836 | 2356 1817 | 28689
House Compensation | ™7 3 -
_}__Mmmﬁnnm N 1N U84 48 ) 32 0 539 364 | 4_2_28_
4. EnginceringService | 2699 | 1854 812 618 1092 722 1859
5. Contingency 3837 | 2648 1243 883 1560 103.1 1,1223
o Toab 6,055.5 38293 1,750.5 12491 21143 1 14246 | 164233
Note 1. Cos (‘04’1\ of Febnuwy 1999
2. ExchangeRate: 10000 VND =90 Yin, 120YWeaUSE
3. Engincoring cost and physical contingency is assumad il 7 and 10 95 of the consinuction cost.
A Adminigration cos is assrned a8 3 % of atotad cost of construction and Tand acguisition and house compensation.
5. Breakdown of the construction costs isshown in Tables 11 2 o B LS.
6. DBreakdown of the kand aoquisition costs is shownin Table 11 2,
Sewerage Development
- . (Unit: Billion VIND)
Cost Zone TLBC | NUIN | THLG [¥HBNDT| SS SE SN SN-I SW Tota}
1. Construction 1050 | 3260 18820 34560) 19323 25700 27085] 14551 19394 199161 |
2. Land Acquisition _ :
and House 22 137 21 14.6 22 24 20 14 109 515
| Compemsation 3 |} ' '
3. Administration 316 9722|569} 952 580 772 813 434 85| 593
3. Frginocring 36| 2258 1321 2209 1353 1799 1896 1012 13581 13942
e ) IR N
s, Ehyma] 105.1 3226 138.7 3156 1932 2570 2709 1461 1919 19916
- Contingency
) Total 12638 | 38853 22729 3se23| 23210 30s6s]| 32323 1m6t| 23850 239587
Note Cot Costas of February 1999, ' ' ' '

Adminstration oot is assumad a 3 %0 of a total cost of constristion and land acquisition ard house mmmmhon
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