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L1i. INTRODUCTION

' Hanor the capital city of Viet Nam, is the political and economic center of the
country, developed on an alluvial plain between the middle reaches of the Red Rrver and
the Nhue River.- :

Most of the 01ty area s located on low and flat lands below EL, 6 m, ,and-in. the
rainy season is subject to. frequent flood damages due to. poor rain water drainage. -

To protect the city fromy inundation caused by flooding of the Red and Nhue
Rivers, levees were constructed along the rivers, Rivers and drainage canals in the city
area have been provided to improve drainage conditions of the city area. These rivers and
drainage canals, however, are poorly maintained due mainly to lack of eqmpment and
materials, and do not work at their full capacrty L

: In view of the above srtuanon the Government of Viet Nam applrcd to the
Government of Japan a grant aid for the provision of equipment and materials to improve
the drainage facilities in Hanoi City and for technical guidance to operate, maintain and
- repalr such equrpment and materials, as an urgent prolect

: In response to the request of the Government of Viet Nam the Govemment of
' Japan decided to conduct a basic design study as a part of the Study on Urban Dramage
and Wastewater Drsposal System in Hanoi City. :

. The Study Team conﬁrmed the ob;ectrve and the scope of the requested urgent
project and made studies and investigations on the existing drainage conditions and the
_ project-executing method. . In this. report, are presented: the results of the studies on the.
project justification, scale and scope of the project and institutional aspectq for project
executron : _



L2. BACKGROUND OF THE PROJECT

2, 1 Background of the Proy:ct :

The proposed pro;ect area located in the heart of the capntal Hanon C:ty, has an
extremely high population density and its populatlon is increasing rapidly due to recent

“reurbanization. Moreover, the project area is subject to frequent flooding: due to the low _‘ .
altitude of major parts of lhe pro;ect arca where the’ hlghest altltude is six meters above

sea level

The prOJect area is dramed through a network of sewers (combmed type, some

120 kmiin total length), then through: dramage canals, then through four:(4) rivers-and

finally into the Nhue River.: As there is no waste water treatment, the water is heavﬂy
polluted : : A o g

I spite of the 1mplementat10n of the river 1mprovement and- ﬂood protecnon :
projects, Hanoi City still habitually faces serious ﬂoodmg ‘Approximately 80 % of -

‘Hanoi area was inundated due to flooding in 1984, causing formidable damage. About

70 % of households are affected by frequent floods 2 - § times per year, of which the

majority (50 %) are affected more than 5 times a year. This flooding was largely
attributed to the poor maintenance of the existing drainage system, impeding it's normal

functions, This means that the major parts of the drainage system are clogged due largely - |

to soil and stonc sedlmentatlon causmg the reduction of the ongmal dramage capauty

: Dramage and sewerage issues are directly related to sanitation and to the

coﬁservahon of the city's natural environment. As has been defined in many prevrous :
studies (e.g. UNDP/IBRD's Sanitation Sector Study, 1990), the exlstmg condmon :s '

~ already at-an intolerable level, unable to sustain hygienic conditions. -

With due consideration of the above, the Government of Viet Nam fo_rmu!ated a
retrieval plan for the existing drainage system in Hanoi. In order to materialize this plan,
the Government officially requested Grant Aid to the Government of Japan for the
purpose of purchasmg necessary equipment and materials for the prolec{ and technology
transfer for its operation and maintenance. :

2.2 Oultline of the Request
The contents of the request by the Government of Viet Nam are as follows:

4} Objectives

a) Procurement of equipment and materials necessary for the retrieval of the

existing dramage system (cleaning and dredging of sedlmentauon in sewers_ ;

'md canals).

b) Technical guidance services for operation, mamtenance and repa:r of the
equipment and civil work operation. -

¢y Consulting adwsory services for procurcment on-site _]Ob tralnmg and ﬁeld'

work superwsxon

.
i
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2.3

._Exec'uting Agency

- Hanoi Sewerage and Drainage Company under the supemsnon of Hanoi People's

Commlttee

,Pm;ect Area

4 dlstncts in the center of Hanm Clty, Ba Dmh Hoan K1em Dong Da and Hai Ba

' Trung DlSmCtS

qupment and Matenals Requested

The equipment and materials requested are for the retrieval work of the sewers and

“canals existing in the project area. This will take 3 to 4 years, including the most -

urgent work which will completed in one year. The equipment and materials are
listed in Table L2.1.

Project and/or Program of Other Donors

- No request has been made to other donors to closely assist with this project.



L3. Outline of t’he_ Project

3.1. ObjectweofthePro_]ect -

The short-term ObJCCtIVCS of the PmJect are a) to a]lewate habntual ﬂoodmg in the
c:ty urban area and b) to 1mprove the unhyglemc envrronment aiong the dramage canals.

The med:um and long term ObjeCtIVCS are to upgrade the Cltys samtauon
environment through sustammg the efforts used in achlevmg the above short terms
objectives. o i - _

; _-The proposed pro_lect compnses the followmg three componems . |
‘:.'_;_a) Supply of eqmpment and matcnals | L
(i)  Equipment for cleanmg the ex1sting Sewe_rs
(i) - quipnrent for dredging the eﬁisting urben canals
: ..(i.ii)= sspare'paﬂs,-repair tools arid-som_e hasic eOnsuroablee_ .
b) Technicall guidance services (at technician level) for'equipme.nt operatioﬁ,

equipment maintenance/repair and civil works operation associated with the
supplied equipment, for about one and half years duration on the site.

c) Consultmg adv:sory services for procurement, on-site job planning and field

work supemston for about two years duration on the site.

3.2 Study and Examination of the Request

As the l'apld urbanization progresses in and around Hanoi City, flood damage has

tended to increase in recent years.

By means of the removal of sedimentation deposited in sewers and drainage
canals, it is expected that the flood damage will be substantially reduced or dissolved.
Moreover, without the removal of sedimentation, it is unlikely that the new construction

of a drainage pumping plant at Yen So in the future, will not greatly improve the overail _

drainage capacuy

In view of the above situation, it is strongly urged to remove sedunentanon
deposited in sewer and canals.

Moreover, it is also indispensable to mobilize equipment and materials toremovea .
q

large amount of sediment totaling as much as 115,000 m3.

So far, Hanoi Sewerage and Drainage Company -(HSDC or SDC) has bee_n

implementing operation and maintenance works for sewers and drainage canals.

However, due to the acute shortage of the necessary machinery and equipmient, dredging -
works have long been implemented manuatly. With this situation, the works have been

implemented with marginal progress due to an extremely low work efficiency. Table
L3.1 demonstrates equipment owned by HSDC at present. However, most of them are

almost out of use since lhey are already beyond their llfe expectancy Takmg the above o

L4




into account, it is extremely useful to procure equipment and material necessary for the
retrieval of the sewers and drainage canals.

~ Although procurement should cover a variety of and a large number of equipment,
and this is the first case of mechanized dredging works in Viet Nam, this scheme is
widely applied in Japan and with the appropriate technology transfer by experts related to
operation and maintenance, continuous operation will be secured. In addition, though the
project is not budgeted, HSDC is ready to earmark the necessary budget for the works in
case the official Request is approved by the Government of Japan. a

33 'Prgjec_t_Dés_cﬁptioﬁ'é; N

33.1° Executing Agency :ahd’(_)perational Structure
(1) Organizﬁtion

HSDC will be in charge of operation and maintenance for the supplied equipment.
During the implementation, the Planning Section, and the Operation and Maintenance
Section will be responsible for the formulation of an explicit O & M- schedule,
superintended by the executive director.’ S oL EER

"The project is to be implemented by HSDC under the supervision of
Transportation and Urban Public Works Service (TUPWS) under the Hanoi People's
Comnittee, and the Construction Equipment Division in the Ministry of Construction.
The Structure of the Hanoi Transportation and Urban Public- Works Service and the
organization chart of HSDC are shown in Figure L3.3 and L34 respectively, - -

'HSDC has been rendéring operation and maintenance work on a small scale for
the dredging equipment necessary for the improvement works in Hanol.. At present
HSDC has the following personnel available for the works and has a plan to reinforce its
staffing for the purpose of operation, maintenance and repair to be required for the newly
supplied equipment. Given the condition that transfer for the said personnel concerning
the operation and maintenance is to be undertaken in the course of the training, it is highly
* likely that HSDC will be able to effectively deal with proper operation and maintenance in
a year, . _ . ‘ _

Position. -~ Staffing

* Management engineers _ - 10 persons
« Senior Engineers in charge of - 30 persons
OM planning and implementation. .-
+ QOutdoor workers 330 persons.
* OM and repair workers 70 persons
@ Budget

_ Hanoi People's ‘Committee and HSDC:budget the routine operation and
~maintenance cost, but not for this project. They are, however, committed to earmark the
- necessary budget in case the Official Request is approved by the Governiment of Japan.

L-3



* The budget for HSDC during the past four years is as-fQIIQW's (million _Dong)'.;

o bidget LS00 3613 943 12,000
jCapltalcxpendltures S 400 900 .:'_2_,300:-_"' 2900
:_10peratlon&mazntenance L7 2713 7033 9,300

Latest forengn exchange rate US$ 1 = Dong IO 810 (January 1994)

Thc Muinicipality of Hanoi intends to increase its budget for the 1mprovement of
sewerage and drainage facilities in order to mitigate flood damage. However, the present
level of budget cannot afford to bear the cost necessary for the Pro;ect estimated at
around Dong 7,324 million, and it is urgently roqu:red to allocate the 1 necessary budget to-
include the cost forO& M of equipment and sccurmg a motorpool for the equlpment

3_.32 Plan'of ()pératioo i

The proposed PI'O_ICCl is intended to remove the sed1mentatlon depomted in the-_
sewers and drainage canals in Hanoi by the use of equipment. Based on the life time of
the equipment, as well as the contents of the Request from the Government of Viet Nam,
‘a3-year time period is planned for the entire implementation.. Sewers are, subject to the -
work schedule, largely classified into 3 groups: 300 ~ 800 mm, 900 ~ 1,200 mm, and
1,300 mm and over. Respectwo :mprovement plans of the: sewage system and the
planned sewage capacity using the equipment, are prescntcd below. On the other hand, -
the drainage system, also subject to the work schedule, is also grouped into 3 categones _
in terms of canal bottom width: less than 2 meters, 2 - 5 meters, and 5 meters and over.
Respcctlve :mprovement plans of the drainage system and the pIanned dramage capacnty
usmg the equlpment are as below - _ _ : B

The project arca proposed by Viet Nam s1de and the locatlon of the sewcrs are
presented in Figure L3, 2. :

The data for the cxisting sewer and sediment are listcd in Table L3. 2 andL33.

The total length of thc sewer and the total sediment volume to be rcmoved areas
follows: . . .

1) Totallength : 120,009 m
2) Total volume : 25,887 m3

E ’l ! |'|q !I . ! . C ’ ]
The data from the results of the site survey, are summarized in Table L.3.4 and

L.3.5, and the tolal length of the drainage canal and its total sediment volumc are as
follows: :

1) Total length : 31,300 m - ¢
~ 2) Total volume ;- 89,544 m3-.



3.3.3 -Location and Condition of Project Site -

- .Th.e Proposed Projec't.sﬂe is l.ocat.e:d n the.heart of Hanoi City, and covers Ba

o Dmh Hoan Kiem, Dong Da and Hai Ba Trung. The habitually inundated area within the

projcct site is shown in Flgure L3.5, and explamed as below.

Two disposal sites for the sediment are planned outside of the project site, but are
not yet exactly identified. The proposed dlspoeal sites are situated around 7 km from the
drainage work sites in Hanoi. Since there is very little settlement in the vicinity of the
proposed disposal sites, it will be unlikely to cause serious sanitary problems. - Hauling

~ time from the work sites to the disposal sites ranges between 40 and 60 minutes. with an
) average tlme of 50 minutes. The: proposed sues are shown in Flgure L3 1

o .. Bt m
 Two motorpools for the equipmént are planned, as illustrated in Figure L3.1.

(1) Motorpool A: " Approximately 0.1 ha of land is already secured for the depot.

(2) Motorpool B: Approx1mately 0.4 ha of land i is planned:

Out of the above two sites, motorpool A Wthh is closer to the work 31te, is
planned to be used as the stationery depot for special purpose equipment, while
miscellaneous vehicles including dump trucks, will be stationed in motorpool B. - It is
also planned that regular inspections as well as necessary repair works for the procured
equ1pmcnt will be undertaken at a new repair shop set up in the quarters of motorpool B.
3.3.4 Outline of the Equipment and Materials

.. The equnpment and materials to be procured under the Project involves the
followmg and i is summarized in Table L.2.1,

(1) For cleaning and dredging o_f.sewera_ge o
(2) For clemling.im'd dredging of drainage canals
e 'Fo‘r_‘dispoé,ﬁl sites

(4) For motorpools, including maintenance and repair shop

3. 3'-5_ Maintenance and Management Plan

" With the highés't.su'penhtendent of HSDC, the executive director, the Operation

_ | and Mamtenancc Section of HSDC will be responSIble for O & M of the’ eqmpment
' usxng the stafﬁng mcntloned in Flgure L3 4. .



The O & M Dmsxon is dlrcctly in chargc of the lmplcmcntatlon of the Pro;ect by.
mobilizing the equipment and materials. In relation to this, the O & M Division is also

responsible for the construction supervision (progress control, quality control etc.);
safety control, personnel. management and construction cost control for the entire project.

In. addmon thc O & M Dms:on is ln charge of fuel and watcr supply for the cqulpmcnt _

The Vch:cle Management wasnon on the other hand controls the two planned. :

motorpools and is responsible for the operation and maintenance of the equipment to be

used for the drainage improvement works. For this, equipment management covers a.
wide range including planning, maintenance (site maintenance and overhaul) and repairs. -

ainten

Takmg mto account thc ‘suspension pcrlod duc to- ramfall holldays and
mamtenance as 'well ‘as repalnng the equipment, the possible workable days are estimated: .
at around 220 days/ year, Tt is planned to mobilize units of constniction equipment and

vessels, in parallel with the labor works. Given the above condmons work umts for thc
Project are estlmalcd as follows: s

. Daxly fuel consumpt_lon‘(_!i'ght oil}. 2,700 l/day';f. _ '. S
- Foreman oo el G 15 héads/day..
‘_O'perator(including assistant) .+ 130 héads/_day___'_ |
- " Civil workers (lncludmg ) r200 headq;’day ) |

trafﬁc control)

In order to reduce the unit cost through the improvement of work efﬁciency and to

avoid potential accidents in the course of the works, the Engmeermg Dwtsxon lS to be
responsible for the following undertakings. - ,

(1) Progress Control To supervise the work progrcss based on the annual work
plan.- -

(2) Construction Management To for mulale a work plan for the equnpment and
{abor, and to supervise thc works at site, _ :

(3) Construction Cost Control: To control the constructlon cost based on the
anrual budget and exp«.ndnum plans.

(4) Equipment Control: To undcrtake spare parts managemcnt mamtenance '

control and repair and repair contro! for the equtpmcnt

(5) Safety Control: To carry out plcvenuon measures durmg the constructlon
works and saft.ty measures for the equnpment :

(6) Personnel Control: To securetho 1equmd numbcr of workcrs and to carry '_ -

out workers' health control

Among the above duties, the Pl‘O_]eCt calls for the Equipment COntrol in pamcular - :

as listed below.

L8



() Daily-_Inspection » Damage check by appearance inspection
' | : Measurement of abrasion for abrasive parts

" Inspection and adj.ustment of clearance for adjustable
parts

. Inspection of slackness for fastening parts
(2) Weekly Inspection - ;- The above inspection and greasing supply

~(3) Monthly Inspection : The above inspection and replacement of engine oil -
o . and oil filters or their cleaning '

*_(4) Annual Inspection - : Annual maintenance/overhaul

It is-alsb intended that such parts as undercarriages, engine filter elements, wire

- ropes and other consumables, all of which are of high abrasion, are procured under the
"~ Project. o o i ' ' '

Operation and Ma intenance Cost -

'Th_‘er'operation and maintenance cost, which is to be borne by the Viet Nam side
for the operation and maintenance necessary for the equipment, is estimated at around .
Dong 3.7 billion annually. Therefore, the total cost amounts to Dong 25.5 billion for the

- entire period of 3.5 years up to the project completion. The annual cost requirement is

broken down as follows:



(1) Labor -

"'+ Foreman

. Opefator of ecjuipmcnt_ =

+ Assist, Oper. & driver "+

¢ Skilled tabour .

. Common'iabé_ur .

(@) Fuel (diesel)
(Including lubricant)

)] _Mainlenam;elat'}gi Repair :

(4} Others
Measures for safety-
Sdrveying

Preparatory work

(5) Administration

;2,700 livday x 220 day

ISP x 400,000 Dong/month

~ S0P x. 400,000 Dong/month

80P x 300,000 Dongfionth

50 P x 300,000 .l_it;)n'gfﬁwmh' '

150 P x - 250,000 Dong/inonth’

5 % of the oqu'ipmcr_.:t cost

12 % 5,000,000 Dong/ycar

20km x l.500.ﬁ)()(j Dong_'

. Lump Sum

H % of (1), () &(3)

Total:

110

.

L

»

950 Miltion Dong

1,230.0 Million Dong

2monh = 72.0 Million Dong
_}2 monlh = 2400 Millio.n Dong
12 month = QSS.Q_Milliqn Dbng
' .1.2 iﬁonlﬁ = lBIO.Ol:Mi]']ion Dong -
12 ﬁ_xm’m " = . 4500 Miltion Dong |
31()0 Ddh._gnil" = 1.,84'}.4 I_;l-ill.iqn'Dbng

3,500.0 Million Dong_

- 60.0 Million Dong

30.0 Million Dong

5.0 Million Dong

657.1 Million Dong

7,323.5 Million Dong
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- 4.1

()

" BASIC DESIGN

" Basic Design Concept_- .

Basic design 'co:n'eept for the procurement of equipment is as follows.

It is assumed that the incrément of flood discharge during the wet season (from

June to September) will hinder the progress of removing the sediment in the

o dramage canals, if the selection of equipment is incorrect. To achieve the annual

@

3

4

work guantity, continuous operation even during the wet season should be
considered when selecung the equipment.

_Regardmg canal dredgmg in residential districts, relocation of a part of the houses
- along the canal'is advantageous in accessing the work sites.. However these

methods should not be introduced considering the encountered problems, and thxs
should be con31dered dunng the selection of the dredging equipment .

Alternation should be pald to the prevention of sanitary problems such as odors,
during the canal dredging-and the transpoﬂat:on of the sludge when preparing

‘ spec1ﬁcat10ns of the eqmpment

There is a possibility that accidents such as the occurrence of hau mfuj gas dunng

the removal of the sediments in the sewers may occur. Safety measutes for the

_ operation should be considered i in addmon to the efficiency of the equipment in the
o .selectlon of the equ:pment '

“The clearance under the ex1stmg crossing structures over the canals such as
bndges and' water supply pipes, is less than 2 m, and grab bucket dredgers can

ot pass through these structures. Therefore dredgmg equipment should be

(6)

assembled and dismantled with ease at these crossing points.

Since Viet Nam has not had experience in applying these types of cleaning and

" dredging equipment for removing sediment in sewers and drainage canals,

technical transfer is necessary for the management and maintenance of the.

~ equipment to be supplied. Spare parts for the required eqmpment are COllSIdCI‘Cd
- to be procuned for this prO}ect _

4.2

421

S

- Design Conditions

Conditions for Equipment Use -
Requiréd conditions for'the equ'iprnent use are assumed as follows.,

Dredging works of the dramage canals that use equ:pment set up on the banks are
difficult because almost all the canal banks do not have maintenance roads.

. Therefore, the dredgmg equlpment will approach the s1te from the drainage canal

)

tobe dredged

~The illegal dumpmg of garbage is observed in the dramage canal. A grab bucket
dnedger is recommended for this canal because a large quantity of solid wastes are

E -;L_-'l:*l



' rmxed in the deposit. However vacuum trucks thh hlgh vacuum and manpower
are used for the narrow canals where the grab bucket dredger can not approach

3y A large quantxty of plastic bags and solid waste are mlxed in the SeWers, Smce the

large of sewers are not very long, the dimensions of these sewers are 2 min depth
and 2 m in width and water depth is approximately-1 m at some sections, even in

the dry season. Judging from these conditions, sediment removal by manpower :

| method, which is apphed by HSDC should now. be apphed

4 The daxly requrred water for the water Jet cleaner is esnmated at approx1mately 40

. m3lday “The water will be supplled from some of the large reservmrs of the
exxstmg seven dlstnbut:on reservmrs m the City. s :

(5) _Judgmg from the exlstlng road width and present trafﬁc conditions from the '
. project sites to the sludge disposal site; a 4- ton class truck is recommendable even -

- though large class trucks are accessible to some project sntes -

4220 Workmg Hours '

Workmg hours, Whlch are the basic conditlons for determmmg the requ:red o

~ number of equrpment are estimated as follows: -
:(l.) “ Average dally workmg hours .

Judgmg from the fi e!d workmg condlt;ons a one shift system is mcommended for
this project. The average daily working hours are assumed at 8.5 hours which is average
in Viet Nam.. Included in this 8.5 hours, 2.5 hours are required for the preparation of the
works, maintenance of equipment, rest and clearing of the daily work site. Therefore the
net working hours, without loss time due to the weather condmons are assumed tobe 6
hours. , . ‘ : . . :

(2) . Annual workable 'days.

Workable days of the equlpment are affected by rainfall amount and intensity
because they will be used for the sewers and dramage canals. -Judging from the

expenence of canal dredging works, and the cleaning the sewers in. Japan and the rainfall

pattern in Hanoi City, the following loss (waiting) time with relation to the rainfall
amount is assumed: _

- Daily Rainfall Amount and Loss (Waiting) Time

Range of Daily Rainfall - Loss(Waiting) Time
~ 3mm 0 cday oo
3mm.~ 10mm - | 02 day
Smm ~ 10mm - 10 day
10mm ~ 20mm. . 10 day
20mm ~ 50 mm- 1.5 days
50mm ~ 100mm 25 days :
l0mm 40 days
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Reviewing the hydrometeorologlcal data obtained at Lang station in the project
area dunng the years 1885 and 1986, it is found the daily rainfall pattern is analyzed as
shown in Table L4.1. Working hours of equ1pment are closely related to the daily

- rainfall depth, and the annual unworkable days is estimated to be 83 days. Moreover

national holidays and Sundays will be about 60 days per year, then the annual workable

i days are estimated to be 220. [365-(52+8+83)=222£220]

(3)  Total Working Hours of Equipment

HSDC has prepared a plan that the retricval work will be completed within 3.5
years, including one year for the most urgent area. In this case, the working hours of
equipment for 3.5 years are estimated to be 4,620 hours in total. {3.5%220%6=4,620]
On the other hand, the life of equipment (such as bulldozers, dump trucks, water jet
cleaners, mobiles etc.) are 5 to 6 years (6,500 to 7,800 hours).. Accordingly, the
equipment will be further utilized for other places in the c1ty and for re-dredging and re-

. cleamng after the completlon of thm project.

4.2.3 Work Volume

-Existing sewer pipes and drainage canals are categorized as follow in

- consideration of the work procedure and the scale of the sewers and canals. The volume

of sediments to be removed from those sewers and canals are also shown in the

' fo}lowmg table .

(. 1y - Sewer : :

Size (m) _ Total Lenglh (m) Volume of Dredging(m?)
10.3-0.8 (BW<0.8) 91,874 12,992
- 09-1.2(BW 09 12) - 18,094 - 5,266
BW>1.3 10,041 7,629

Total: 120,009 25,887

(2)  Drainage Canal:

31300

: Size(m) . Total Length (m) Volume of Dredgmg(m3)
‘BW<30 | ) 10,650 17,724
BW3.1-49 8,350 24,495

BW 5.0- 89 : 9,550 33,598

CBW90. 2,750, 4727

- Total: . -

89,544
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4.3

431

(l)-"

Equipmem_ Plan i

Selection of Work Methods

Removal Method of Sedlment in Sewers (See Figure L4 1 and Table L4 2)

frfl)

size.

2)

3)

4)

There are four 4 typlcal removal methods of se_dlme_nt in‘sewers

Remova] method wnth bucket machme

B 'Thxs method is to remove sed:ment ina block between manholes by droppmg _
“.a bucket into the sewer and drawing it by a winch set near the manhole.  In
- the case of maximum sediment deposited in the sewer; it is difficult to apply
- this method because of the tinie spent changmg buckets from-smiall to large -
-size, and the low efficiency. This melhod 1§ only appllcable for bloeks with

suitably sized manholes.

‘Removal method with manpower-

“This ‘method can_ be applied for sections:of sewers which: have a
comparatively large size space of more than 0.9m in height and width, to
enable workers to enter. At present the removal of some sections of sewers

in Hanoi is carried out by this method. It needs a drainage pump for the
working section and is extremely inefficient. However, it has some
advantages such as low investment costs for equipment and encourages
emp]oyment

Remov:ll methods'with high' vaehmn truck

This method is most recommendable for sewers. s:zed 0.8t01.2 min
diameter, although a number of wo I\CIS are necessary to ‘handle the suction
hose.

Removal method with water jet clcaner

The sediment in sewers less than 0.8 m in diameter, but not limited to this, is
removed by high pressure water jetting from nozzle through high pressure .
hose after muddling by its jet water, This method is applicable regardless of
the size of the sewer and the kind of sediment, although 2 large amount of

water, 20 m3/unit/day, is required for lhe daily operation of this eqmpment '

Considering the present condition (avcrage sediment rate of 32 %) mH_anon, and
the size and location of manholes, the bucket machine method is not recommendable.,
The cleaning of sewers with a diameter less than 0.8 m should be carried out using the -
water jet cleaner method which provides an efficient work rate. For the section with
dimensions greater than 0.9 m, the combined method of high vacuum truck and
manpower and the combined method of portable winch and manpower are applicable and
recommendable, because of the decrement ot efﬁmency against the increment of sewer

_ _"'.L-l4. o




(2)

Rcrnoval method of sedlmcnts in drainage canals (See Figure 1.4.1 and Table

2

3

L4 2)
Thcre are three (3) typ1cal removal mcthods of sediments in drainage canals

_ ‘.])

Removal method wnth pump (water pump Or vacuum pump)

This method, using a submersible sand pump or vacuum pump, is one of the
most efficient, it is unnecessary for water shuttering and is applicable even
during the rainy season. On the other hand, some disadvantages of this
‘method are floating trash and solid sediments can easily cause clogging of the
‘suction ‘head and it is-unable to pump/suck up a large amount of water with
dredged materials. However, the vacuum suction method is recommendable
for drcdgmg narrow and shallow canal sections with more mud than water.

_Removal method with grab buckct excavator

A combined dredging method usmg_a grab bucket excavator and hauling
equipment such as a barge, a dump truck and a vacuum truck is a common
method for canal dredging. It is efficient, but not as efficient as the pumping
methods, and is applicable for all types and volume of sediment.

Removal method with manpower .

This method is not applicable for wide and deep sections of canals, but is

_-recommendable for narrow and shallow secnons

: Clcamng and dredgmg is carried oul usmg manpower and a small barge, a

submersible pump, and a generator. The collected materials are hauled by
dump trucks to the disposal site. I

“The combined method of manpower and high vacuum truck is also
o -recommendable-for natrow and shatlow sections with high sedimentation.

Consxdermg the present condition of d:amaEc canals in Hanoi, thrcc removal
methods are recommendable

4, 3 2 Selecnon of Eqmpmcnt

)]

The equipment and materials requucd for the works stlpulatcd in the previous
clause and thelr purpose of use are summarized as below

: Eqmpment for clear_ung an_d dledgmg the sewer |

Water jet cleaner'

- The water Jet cleaner is equ1pped w1th a water tank a hlgh prcssurc water

e pump and necessary accessories on the truck chassis. The cleaner dredges the
- sediment by jetting high pressure water into the sewer using high pressure

hose and nozzle, muddling the sediment and directing it to a suction pomt

_ under the manhole
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.+ Lift type vacuum truck:wi'th dehy_dra(or-

" This vacuum-truck is equipped with a vacgum tank, a vacuum pump, a
- -dehydrator, lifting mechanism, and necessary accessories on the truck chassis.
The vacuum truck sucks the muddied sediment collected by. the water. jet

cleaner, dehydrates.and discharges it to the dump truck and the extracted water
into the sewer. .- . s

Watertank truck R

" The water tank truck 'su'ppli'eé water to .the':_watér_ jéf CIcaner!-'-Tﬁe.watér' will be

e + - supplied from the distribution reservo_irs__in the city by the Hanoi Water Supply

 Dump truck

_ Thls frﬁ_ck is for hhgfing the d:’cdgcd and déhydfa"ted scdrments to the disposal . |

site.:
e _-:V'acuum truck with high vacuum o

This vacuum truck is equipped with a vacuum tank; a vacuum pump with a
high vacuum and a large air flow, and necessary accessories on the truck

“chassis. There are two methods for sucking; direct sucking and ‘assisted

sucking through a sludge tank. The former method suck the sediment through
a suction hose and hauls it to'the disposal site and the latter assists the sludge
- tank truck to suck the sediments through a suction hose and a.connection hose
- between the sludge tank-and vacuum truck. ST

~ Sludge tank truck

The sludge tank truck is equipped with vacuum tank for hauling the muddled

sediment on the truck chassis. The loading (sucking) of the sediment will be
made by the above vacuum truck and discharged by a self-dumping device.

Portable winch for sewer cleaning

* This is a portable and light type winch for assisting sludge collecting work by

manpower in sewers with a width of 1.3 m or more and set up near manholes

or the sewer outlels. _ :

Blower

The portable blower is powered by a diesel generator and used for ventilating "

air to protect workers from harmful gases in the sewer.

Submersible purp for construction use -

- This submersible pump is powered. by a :di'csélgge_h_ératldr;:jhd _is_'uscd-for '
- diverting sewage during the clcaning by water jet cleaners or in draining the -

sewage from blocks during the dredging by manpower. -«

LIG
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+ Floodlight

& | o L The ﬂoodlxght is:powered by a diesel gencrator and is used for hghtmg up the
' ' - sewer during dredging by manpower.

« Diescl generator

‘This generator supplies electric power for the submchJble pump, the blower,
lighting, etc.. o _ _

+ Handy gas detcctor '

This gas detector is used for detecting harinful gases in sewers and drainage
canals dunng cleaning and dredging.

* Truck _with crane

This truck is necessary for handling and transporting a lot of equipment, tools,
and materials required foreach working group.

+ Pick up truck

This small truck is used for field work supervision and communication
between work sites, and for transporting light weight equ1pment and materials
if necessary.

* (2) Equipmeni for dredging the drﬁinagc canals
oo Cr'lwler type hydrauhc grab bucket excavator

ThlS is a comimon grab buckct excavator and is used for dredging in canals

from the bank or on a working barge.

When dredging from a working barge, the excavator must be removed from

the barge when passing under low clearance bridges. A rough terrain crane
- will be used to load or unload the excavator, which will then be driven to the
_ next site or moved by a trailer,

*  Working barge
.. This barge is a portable typé work_ing platform for a grab bucket excavator and
~_is moved using towing ropes hauled by manpower on the bank.- The launching
and landing will be done using a rough terrain crane and the transportation will
be by (railer.
.. Sludge haulmg barge
- .ThIS bargc is used tor haulmg the sedunents dredged by the grab bucket
excavator to the vacuum truck on the bank. The launching and landing, and

_ towing methods are the same as above,

. Vacuum truck

| "Thls vacuum truck is used for suckmg siudge from the abovu ba;gc, and
: transpomng to the disposal site.
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"« Dump truck

This truck is used for. haulmg the’ dredged sedlments (S{)lld or low water
content) to the disposal snte IR .

. Vacuum truck with h:gh vacuum

" ThlS is a same type vacuum truck menuoned in the item for sewer cleamng, but
used for suck dredging in thc narrow canal. : _

i Sludge tank truck
““This is the sanje as mentiohéd for Sc_wc_f 'cl‘eanin'g.*“ EREE
K _Shbmersible pump for construction use o
' The same as mcntloned for sewer cleanmg
. Dlesel generator ' |
The same as mentioned for sewer cieaning.’
. Handy gas detector ' |
’I‘he same as mcntloncd for sewer clcanmg

: . .Rough ten‘am crane

This crane is selected for work in narrow sbaées due to it's gbod
maneuverabihty and is used for handling the cxcavator barge and other
cnamng work in the field and motor poolv. -

. Tractorand trailer

* This set is used for transporting the t.qmpment and hcavy matcnals for the ﬁeld
works. _

* Small sludge batge . .

: Thls is used for cleaning and dredging the smail c'mals by manpower. The
+ transfer of sediments fmm batge to dump truck is also made by. mdnpower

4.3.3 List of Equipment

The list of equlpment wnh quanmy sciccted in accordance wuh the requu‘emcnts is
shown in Table L4, ‘5 . :

4.3.4 Specifications of the Equipment

The specifications of the equipment and _maleﬁarl_ selected are as follpw's':
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Specification for Equipment and Materials

PURPOSE OF USE

QUANTITY

GROUP

A0l

A-02

A-03

A4

A0S

A-06

A07

A-08

A-09 -

EQUIPMENT/SPECIFICATION

Swampdozer, 7t

Ground pressure : <0.15 kgfem?
Total operating weight : >7
Engine output : 70 PS
W/Canopy & other accessories

Excavator, grab bucket, 0.2 m3
Crawler type hydraulic excavator
Qutreach of grab bucket : >6.0m
Engine output : >33 PS '
Wfﬁxtra backhoe attachment

Working barge for bucket dredger

Steel made portable type _
Size: 5(B)x8 (L) x 1.3 (H)x 0.8 (D) m
Max. unit piece : 2.5x4x 1.3 m -
Accessories : bollards, winches

Sludge hauling barge, 6 m>
Steel made, for bucket dredger
Size:-25(B)x3(L)xLlm

" Towing by manpower on shore

Accessories : bollards, rope (200m)

Sludge hauling barge, 2 m?
Steel made, for manpower cleaning

Size : L5 (BY)x 3.5 (Lyx 0.7 (H) x 0.5(D)m

Pushing/towing by manpower
Accessones bollards, rope (50 m)

Siudge settling vessel, 6 m3
Steel made, for bucket dredger on grmmd
Size: 2(B)x3(L)x 15 (H) m

" Wislide gate for water draining and sling wires for relocation

Dump truck, 4 t

. Capacity : >2.6 m3 (standard)

Vessel : w/extension & rear gate
Engine output : >170 P5/2900 rpm

Water jet cleaner, 4  truck

Water pressure : >200 kg/em?
Discharge volume: 200 litymm
High pressure hose : 3/8" x 90 m
Prime mover ; 170 PS, thru PTO
Water tank capacity : >2.5 m>

Water tanker, 4 m>

Water tank capacity : >4 m_3
Suction/detivery pump : 0.3 m3/mm
Suction/delivery hose : >80 mm dia..
Prime mover : 170 PS, thru PTO
Accessories : suction hose (80 mm x 5 m)
and delivery hoses (80 mm x 5 mx 2 pes.)

Disposal sites

Canal dredging

Canal dredging

Canal dredging '

Canal .
cleaning/dredging

Canal
cleaning/dredging

Canal and sewer
cleaning/dredging

Sewer cleaning

Sewer cleaning

2 units

2 units

2 units

4 units

8 units

2 units

12 units

2 units

5 units



A-11

A-12

A-13

A-14

A-15

A-16

A-11

A-18

. For excavating sludge m sewer and canal lhru p:pc.hne &
. sludge tank truck - :n s

Vacuum Iruck 8 (.

Yacuum pressure 5740 min Hg
Air flow : 38 m¥/min
Tank ; >4.5 m3, w/dumping system

Prime mover : 5210 P§, thru PTO

Vacuum truck 4 1 wldehydrator

For sucking sludge excavated by hi gh pressurc waler jet

cleaner .

- Vacuum pressure >740 mm Hg

Air flow : 18 m3/min

Tank : >2.8 m3, w/dehydrator, lift and dumping system .

Prime mover ; 170 PS thru PFO
Accessones suction hose w/quick connector, elc,

Vacuum truck ay
For sucking & hauling $ludge excavated by bucket dredger

- Vacuum pressure >700 min Hg

Air flow : 18 m3/min :
Tank : >3.0 m3 w/dumping system

* Prime mover ;: 170 PS, PTO -

Accessoncs ‘Suction hose w/quick connector, etc, .

bludge tank truck 4 1

For hauling sludge sucked by assisting of 8 ¢ vacuwm truck
Tank ; >2.8 m3, w/dumping system

Prime mover : 170 PS

Accessories suction hose w/quick connector, elc

Portable winch for sewer
Engine (5 PS) driven winch for sewer clc'mmg
Control : by levers for forward and reverse, and brakes

Accessories 1 wire rope adjuster, anchor weight, wire rope

(100 m), canopy, etc.

Truck 4 t wicrane 3¢

Steel flat bed truck, 4 | wiside & rear g'uus
Crane ;- hydraulic, 3 /2.5 m, PTO

wimax, reach not less than 7 m

Engine output : >170 PS

Accessories ; outriggers and other safely devices

Rough texrain crane, 30 t
Capacity 1 30 t/3.0 m w/30 i boom
Engine output : 250 P3 :

* Accessories ; outrigger and safety devices

Tractor & trailer, 201

Tractor : 4 x 2, wheel base . 3.2 m

Engine ; Diesel, 210 PS5

Traiter : lowbed (1.0m)29x52m
Accessories : parking jacks and safety devices

Pick-up truck, 1t

Capacity : >1t :
Cargo vessel : 1.8 (B) x 2.3 (LY x 0.6 (1)
Engine owtput : 110 PS :
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.- Canal and sewer dredging

' .Séw'er cléaning-

Canal dredging

| ‘Canal and scwer d_rédg‘ing
. Sewer 9_1eahit1_g

Canal and sewer cleaning

and dredging

Dredgingfetc.

: Equip; !rdnépori :

Suixzrvi#imi and ;

- field service

2 unit

2 units

" 14 units

6 units

2 units

7 units

1 unit

-1 upit

~ 8 units




. A-19

' A-20

A-21

Submersiblé pump, 150 mm
Bore : 150 mm dia.

Motor ; 3-phase, 220 V, 5.5 kW

Accessories : delivery hose (30 m),

- wiquick connector_s‘& cable (20 m)

Submersible pump, 100 mm
Bore: 100 mmdia. -

Motor : 3-phase, 220 v, 3.7 kW
Accessories : delivery hose (50 my),
wlguick connectors & cable {20 m}

Diesel generator, 30 kVA _
Skid mounted w/entire awning, w/contrel panel, distribution
switches and terminals

_Engine output : >40P5 . . -
- Generator 3-phase 4-wire syslem 380/220\/ 30 kVA or

. more”

A2

A23

B-01

B

‘D:l'esel'géner'ﬁor 20 kVA

- 8kid mounted w/entire awmng, wilcontrol panel, distribution
~ $witches and terminals = .

Engine output : >25 P§S

Generator + 3- phase 4-w1re system ?80/220 V 20 kVA or

more: ;-

Spare parts for the above

- For 2-years operation

Portable gas detector, 3 gases

~ Oxygen, hydiogen sulfate and co_nib'us(ible gases

Floodlight, 300 W, w/uipod

“Water-proof type reflector lanip, smglc phase, 220V, 300 W

- - Wiadjustable tripod and cabtyre cable of 10 m

B3

B.05

Blower, 300 mm dia,, .0.5 kW
For scavenging pases in sewer’
Single-phase, 220V, 0.5 kW

W/300 mm dia, x 5 m air duct

Transceiver:

f }{and Lools fo: dr(,dgmglcleamng of small connecnon plpes

Bl

i | C-—O.l"

Equipm_em_& tools for maintenance and repair shop

Dredge sucnon pipc (slee!) sef L
Spiral stéel pipe, 150 rim din; 6 mx 35 pcs w/ﬂ*ume

S jomts bolls nuts and packmgs _

c. 02'-
C 03

Sucuon hose 150 min x 5 m

Del:very hose 150 min dla X 50 m

- L21

Sewer and canal cleaning
and dredging

Sewer and canal cleaning
and dredging

Sewer and canal cleaning
and dredging

Sewer and canal cleaning
and dredging

15%

“Sewer and canal dredging

Sewer dredging

Sewer drédging

Sewer and canal dredging

Sewer cleaning

M & R shop

; :Cnn.ﬂl dredging

Canal dredging

. C]eani'ngldrcdging. o

6 units

9 units

6 sets

4 sets

1 lot

T nos.

10 sets

11 nos.

T sets

1ot

1 lot

. 3 sets

6 pcs.

-,: 30 sets



C-04- Delwery hose, 100 mm, d:a X 50 m. :- Lo Cle'anil"rglc‘h":ef'r.lging= . h 45 sets -
C-05  Cabtyre cable, 3 ¢ x 8 mm? x x 100 m with cable reel ) - Cleamng!dredgmg N 30 sets ' s

C-06 Fuel and ]ubncam ( for 1 year) : : e Cleaningldredgi_ng < 600 m3
Diesel oil for equipment B l
‘Engine oil, gear oil, hydrauhc o:l and grease

435 Techmcal Guldancc on Equrpment
(. Transfer of Technology

_ - Rehabilitation works of the existing drainage system, including- sewers and
drainage canals will consist of several kinds of work items, in which more than 60 nos.
of construction equipment are to be operated in parallel works.. This equrpment require
rather complicated operation and maintenance, such as adjustment in pressure of thc
water Jet cleaner {he overhaul and asscmblmg of the dredging equrpment and soforth. =

To date, HSDC has not had any expeuence in the operatlon and maintenance of
such equipment.” From this particular viewpoint, it is strongly recommended the téchnical
guidance on equipment will be well programimed in the frame of this project. Through
out this program, it is expected that work efficiency of the equipment will increase and
accidents during the operatron and maintenance of the equrpment wrll be avorded '

By rmplementmg this project, it is antlcrpated flood ddmage in the area where
retrieval work is urgently required, will largely be mitigated. It is also important to show
the effects of flood mmganon by implementing this retrieval work together w1rh the
technical gu1dance on the equipment mcntloncd above

(2) . Conditions of Transfer of Technology

Transfer of technology will be programmed by the Japanese Consultant.
Guidance engineers will be despatched from the manufactures and/or specialized
contractors who have had a lot of similar experiences in this field. Vretnamese cngmeers
and techmcrans in chfarge will be selected from the staff of HSDC '

(3)  Transfer of Technology

Working conditions in the drainage area greatly vary between the rainy season‘and
the dry season. During the rainy season (June to September), working conditions at the
drainage canals will worsen due to the increased dlscharge and the efﬁcrency of the
equipment will decrease remarkably. Moreover, it is rather difficult to carry out retrieval
work of the sewer on a large scale, with which workers must access the site after the
shuttering of the sewage flow. On the other hand, wo:kmg conditions dunng the dry
season (October to May) are much better than that of the rainy season. In consideration
of the working conditions during the scasons, the equipment schedule should be well .
programined to maximize the efficiency of he equipment introduced. Transfer of
technology is programmed to be made dunng both dry and rainy seasons as some special
equipment such as the water jet cleaner requires dlffelent opemtlon modes for all seasons.

As is descnbed hereafter, it is estimated that it wrll require about ten (10) months
until the major construction equipment and vehicles arrive at the site after the signing of -
the. Exchange of Note (E/N), In case the retrieval work is carried throughout the year,
even in the rainy season, the transfer of technology wrll total erghtcen (18) months (2dry. '
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seasons and 1 rainy scason). However, retrieval work by manual operation for large
- sewers is recommended to be done only in the dry season.

4.4 .Impieméht_ation plan -

_ ';4 4.1 Specnal Consideration in Implementation Plan

Thc work mamly consist of 1) procurement of equipment and materxals, and 2)
' techmcal guidance of equipment at the site. ' Broadly speaking, it will require about six
-(6) months until the equipment arrives at the site after the issuance of the purchasing
order, as most of the equipment is specmhzed Technical guidance of the equipment and
vehicles using a demonstration operation is very important, especially in the wet season.
The schedule of the techmcal gmdance and the procurement of this equlpment should be
well programmed o

Safety measures should be considered during technical guidance and the
succeeding retrieval works, as various kind of equipment are introduced and operated in
parallel works. Superintendents at the site are requested to consider safety precautions
and also to take appropriate measures to prevent dispersing bad odors from the excavated

- sediments and excessive noise from the construction. :

. Through the said technical gﬂidance the Vietnamese counterpart personnel will be
able to understand the operation and maintenance of the equipment, Close contact among
the parties concemed is essential to attain this purpose. :

4.4.2 Supervision of the Projecth

The Consultant, acting as an executing agency of HSDC, will announce the tender
- of this retrieval work. The Consultant will despatch well experienced engineers and
experts in the field of sewerage and drainage retrieval works, and also mechanical
engineers who are well acquainted with the equipment to be introduced. - The Consultant
- will be responsible for the construction supervision, operation and maintenance schedule
of the equipment, quality control, transfer of technology, safety control; and so forth.

4.4.3 Procurement Plan of the Equ1pment

It is observed that the ma_]onty of exxstmg construction equnpment in Viet Nam is
of Russian, German, and Chinese origin.  The. amount of construction equipment
recently imported from Japan, Russia, Germany, and Korea is limited.

It is planned that the major equipment, except a few dump trucks (6-ton class},
will be procured from outside of the country. This include special equipment such as
water jet cleaners, mobile cranes, vacuum trucks, dredging equipment, dump trucks, and
pumps. The total quant:tles of thls equipment w1ll be more than one hundrcd

Most of the equlpment and materials will be imported from Japan in consideration
of various conditions. After receiving an inspection by the Consultant at the factory, the
. manufactured eqmpment and materials will be shipped to Hanoi and transported to
HSDC $ motorpool ' :
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'4 4.4 Implemcntatlon Schedulc

Detanled dcsngn work wnll be commenced by the Japancsc Consultant 1mmed1ate]y
after the signing of E/N, and will take about three (3) months. Procurement of equipment
and materials and also technical guidance will follow. As was described her¢in above,
most of the equipment to be procured is specialized, and will take about six (6) months to
arrive at the site after contracting, Prior to the arrival of the equipment the Consultant
and Supplier of the equipment will despatch the guidance engineers to the site to prepare
“to receive the cargo and also to transfer technology. How to operate and maintain the
~equipment introduced will be demonstrated to the local staff: concerned, mtenswely '
dunng the ﬁrst month After trammg the aclual opcrat:on at the site wﬂl commence

The transfcr of technology by the guldancc engmeer w1ll be mtermmently
, cxtended over a penod of enghtocn (18) months ' R .

The Tentauve lmp!cmentatxon schedulc for wholc pFOjeCt is presented in Flgurc
1.4.2. _
4. 4 5 Scope of Works K

Thc scopc of works to be executed by the Japanese snde and by the V1et Nam snde
are suminarized below together w1th the requlred undcrtakmgs by the Govcmment of '
-Vlct Nam. - = -

(l) . Scope of the works to be executed by the Japancse sndc 7
I ggg;rgr_ngn; and su p_ply 0 f ;hg gquipment and malcnalg - :

o Equipmcnt md_malerials_fo’r cleaning the sewcmﬂ -

: Water jet clcaner-and others.as lislcd in ’l‘ablc 14, 4

. bqulpment and matcnals for dredgmg thc canals |

Grab bucket cxcavator and others as llSth in Table LA 4.

*  Equipment and materials for the dispos'al site
Swampdozer 'md o(hcrs as listed in Table L4. 4.

. Eqmpmcnt tools and matcnals for the molorpool
Mamtcnance equnpment and others as llstcd in Table L4.-4 |

. Stand by equlpment | | [ -_ 77 |
-Water tank truck and others as lmted in Table L4 4

* Spare parts for the above equipment -

L4




- Technical guidance semce for the opcmnon and maintenance of the equipment
to be supplied

) _S_cope of_works to be ekécuiéd by the Vietnamese side '
"+ Advising commission of Authorization to Pay

+ Tax exemptlon and custom clea:ancc of the equipment and materials at the port
of Haiphong _

"« Provision of necessary land for and construction of motorpool facilities
(See Flgure L4. 3) .

. Prov:swn of necessary land for chsposal s:te(s)
. Recrm_t_m_ent_ of opg:ranon and mamtcnanc_e statf for the spéc_ia_l equipiment

+ Expenditures in connection with the implementation of the project

_ ;4._5 Préjéct Benefit and Conclusion

4 5.1 Prolect Beneﬁt

When the ex:stmg dmmage and bewcmge fac:hucs are cleaned and dredged and
restored to their full drainage capacity by the use of the equipment and materials to be
provided to HSDC under the project, the following project benefits are expected. '
H Bconomlc Beneﬁt

Accordmg to the Study on Urban Drainage and W‘lstewater Disposal System in
Hanoi City currently. underway by the Japan International Cooperation Agency, the

~ drainage capacity of the existing facilities in the central part of Hanoi City is assessed to

be only sufficient to cope with rainfall intensity of a return period of a little less than one
year for the sewerage system, and to manage flood flows with a return period of 1 to 1.2
years. for the rivers and drainage canals. Actually, due to the accumulation of solid
waste, the drainage capacity of the exnstmg system is remarkably reduced and the. rain
water inundates the city area several times a year. This causes considerable flood

.damages to houses, offices and public famlmcs such as the communication network, and
n*ansportahon network _ .

The above mennoned study has emmatul the damagcs due to rain water

. mundatlon as follows

_ Relurn _Period ~ Estimated Damages
"~ in years . in 1,000 US$
08 630
200 7 5080
s 21840
o 41,600
Annual Average 12,800

L2s



“The Study on Urban Drainage and Wastewater Dlsposal System in Hanoi Clty :

aims to improve the drainage condition in the central part of the city to cope with a rainfall
intensity with a return period of 5 years, and to contribute to a considerable reduction in

the inundation damages The urgent project, as the first-step of the entife project, is '

~ formulated to retrieve the existing drainage facilities, Upon completion of the urgent
project, the existing system will be able to cope with a rairifall intensity with a return

period of about 0.8 years and wnll contribute to the reducnon of mundatlon damages of

- about US$ 400,000 annually

Q) Socral Beneﬂt

l) The habrtual rain water mundatron in Hanor Crty causes such eprdemrcs as

 diarrhea, and dysentery and Hanoi City. faces a serious health and sanitary

- problem. The proposed urgent project, when implemented, will imiprove the

_ - health and sanitary conditions of Hanoi City and, s a result, will contribute to
E the upgradmg of people s living standards and social stabrhty

2) Every year in the rainy season, Hanoi City is mundated with rain water for a
duration of several days, which seriously- affects the urban transportation
network. The project cxecution will ease the traffic. congestion due to
frequent mundatron and will enhance the economic activities of Hanoi Crty

3) Garbage accumulated in the drainage facilities causes detenoralron of the
‘water environment and generates foul odors, Cleaning of the drainage
facilities, including the removal of- garbage under the prolect wrll lmprove the
llvmg envrronmcnt of the Hanor people ' ' .

4.5.2 .Conclusion

The project execution through the Japanese Grant Aid will be justiﬁable_in-regard- '

to the great contribution to better living conditions and environment of the Hanoi people.
The Hanoi People's Committee and HSDC will assure a special budget to opernle and
mamtam the equlpment nnd materlals to be provrded by the prOJect :

HSDC also assures a sufficient staf ﬁng for the operanon and mamtenance of the

project. The executing agency of the project is, well prepared to operdte and. mamtam the -

project from the viewpoints of budgetmg and staf ﬁng

However Proper measures are recommended to be taken to conirol the 1liegal _
disposal of garbage into the drainage and sewerage system through education of the local
people and improvement of the solid waste management system, to ease future
maintenance of the drainage and sewerage system. 1t is, therefore, of vital importance to.

establish and execute such measures, as a parallel activity to the. project, through
coordination among the Governmental and pubhc lnsutunons concerned

The transfer of appropriate lcchnol_ogy to the Govemment of Vr_et Nam staff for
drainage and sewerage improvements, should be realized throughout. the project
exccution, This will enable the Vietnamese authorities to extend drainage and sewerage
improvements to the surrounding areas of the central 4 districts in Hanoi Clt)’ to-be .

improved by the project, and to other i lmportant cities in Vlet Nam.
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~TableL2.1 LIST OF EQUIPMENT AND MATERIALS REQUESTED

GROUP

'EQUIPMENT/SPECIFICATION PURPOSE OF USE  QUANTITY
A0 Siwézﬁpdozer. Tt Disposal sites 2 units
A-02  Excavator, grab bucket, 0.2 m3 _ Dredging - 2 units
A-03  Working barge for the above - ~ Dredging ‘2 units
A-04 - Sludge hauling barge, 6 m3 Sludge hauling 4 units
A-05  Sludge hauling barge, 2m3 Sludge hauling 8 units
A-06 :Sludge settling vessel, 6 m3 Sludge hauling 3 nos.
A-07 Dump truck, 4 t w/extension - ~ Clean/dredging 12 units
A-08  Water jet cleaner, 4 t truck Cleaning 2 units
A-09  Water tanker, 4 m3 | " Cleaning 4 units
A-10  Vacuum truck, 8 t w/high vacuum Dredging 1 unit
A-11  Vacuum truck, 4 t w/dchydrator ~ Cleaning 4 units
A-12 Vacuum {ruck, 4 t Dredging - 22 units
A-13  Sludge tank truck 4 t _ Dredging 5 units
A-14  Sewer cleaning winch set w/motor Dredging 2 sets
A-15 ~ Truck; 4 t wicrane 31 Clean/diedging 7 units
A-16 - Rough terrain crane, 30 t Dredging/etc. 1 unit
A-17 - Tractor & Trailer, 201 Dredging/etc. 1 unit
A-18  Pick-uptruck, 1t - SV/F-service 8 units
A9 Submersible pump, 150 mm dia. Clean/dredging B units
A-20 - Submersible pump, 100 mm dia. Clean/dredging 8 units
A-21  Diesel generator, 30 kVA Clean/dredging 3 sets
. A-22  Diesel generaior, 20 kVA Clgmﬂdredging 6 sets
A-23  Spare panis for the above 15 % of CIF 1 lot
B-01  Portable gas detector, 3 gases ~ Cleaning 5 nos.
B-02 . Floodlight, 300 W, W/tripod Cleaning 10 sets
B-03  Blower, 300 mm dia.. Cleaning 7 nos.
B-04 Transceiver ' Clean/dsredging 6 sets
B-05 Hand tools for Dredging/Cleaning
small canal, collector basin, small connection pipes, elc. Clean/dredging 1 lot
B-06  Equipment & tools for maintenance and repair shop M & R shop 1 lot
C-01  Dredge suction plpe (steel) set, 150 mm dia. x 200 m Dredging 3 sets
C02  Suction hose, 150 mm x 5 m _ Dredging 6 pes
C-03  Delivery hose, 150 mm dia. x 50 m ' Clean/dredging 30 sets
C-04 Delivery hose, 100 mm dia. x50m Clean/dredging 30 sets
C-05 = Cabiyre cable, 100 m w/cable reel Clean/dredging 30 sets
:'C—06 . Fuel and lubricant (for 1 year) Clean/dredging 600 m3
SV/F service: Supervision & field service for equipment

. :Remafks:_'



Table L 3.1

LIST OF MACHINERIES & EQUIPMENTS OWNED BY HSDC

. (Date: Dec,1993)

“

oz .

Item

- Quantity

Notes' .

O o N bW 1~..> —

[T a—

IFA - 50 truck 4.5 ton

MAZ truck 7 ton 5

Sludge transportatmn vehicle (Chma) 4ton '

Crane vemcle L -
HITACHI excavator vehicle (Japan) 0.45 m3

|TY 45 Excavator vehicle 0.15 m3 -

Sludge sucker vehicle (Japan) 2.6 m3
Sludge sﬁcker__Vehiélé {Russia)
TOYQOTA CA’MRY car 4 seats
TOYOTA 12 - seats car

"

- 2 brokendown -

" Brokendown

Brokéndo’Wh '

LADA car 4 seats
' . Total

2 -

: jBeren'down

12
13

14

Kim Lien Wastewater Pumping Station
Capacity" 28'- 30 kw/h, 160 m3/h

Kim Lien Stormwater Pumping Station |
Capac:ty 33 kwfh 960 m3/h

Tan Mal-Stormwater Pumping Station
Capacity: 28 kw/h

Ipumps. |, .
2pumps |

3 pumps |

Not.operating yet

- Total

T2
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_ Table 44

Table L44 LIST OF EQUIPMENT AND MATERIALS REQUIRED

GROUP

EQUIPMENT/SPECIF]CATION .

v
Q

PU:RPOSE OF USE. _QUANTITYf
~ A0l  Swampdozer, 7t Disposal sites 2 units -

" A-02  Excavator, grab bucket, 0.2 m3 Dredging 2 units
A-03 * Working barge for the above Dredging 2 units
A-04  Sludge hauling barge, 6 m3 Sludge hauling ** .. - 4 units

~A-05  Sludge hauling barge, 2m3 ' Slﬁdge hau'lin_g 8 unifs B
A-06 . Sludge seitlirig vessel, 6m3 Sludge hauling 2n0s. -
A-07 ~ Dump truck, 4 { wjextension - ' Clean/dredgmg 12 units !
A-08- . Water jet cleaner, 4 t truck ~ Cleaning = =~ 2 'u_nit':s )
A-09 - Water tanker, 4 m3 L 'Cleanmg 5 units, -
A-10 . Vacuum truck, 8 t whigh vacuum _' " Dredging 2unit - o

‘A-11 Vacuum truck, 4 w/dehydrator Cleaning. - 2 units -’

" A-12 . Vacuum truck, 4t . : ' Drédgiﬁg 14 units i

“A-13 " Sludge tank truck 4t Dredging 6 units
A-14 * Portable winch for sewer - Dredging © 2 sets o

" A-1S Truck, 4 ¢ w/erane 31 Clean/dredging - 7 units
A-16-  Rough terrain crane, 30t ' Dredgingfetc. L unit -

 A-17 " Tractor & Trailer, 20 t Dredging/etc. 1 unit -

~A-18" Pick-up truck, 1t ‘SV/F-service 8 units . @
A-19  Submersible pump, 150 mm dia. Clean/dredging - 6 units
A-20  Submersibie pump, 100 mm dia. Cleah!dredging 9 umls :

- A-21  Diesel generator, 30 kVA i Clean/dredging - 6 sets '_
A-22  Diesel generator, 20 kVA - Clean/dredging 4 sets
A-23" Spare parts for the above 15.% of CIF 1 lot .

B-01  Portable gas déteclor.B gases . Cleaning .- . “Tnos.
B-02  Floodlight, 300 W, W/iripod - Cleaning =~ =~ 10 sets
B-03  Blower, 300 mm dia... Cleéaning "." ©  1inos.
B-04  Transceiver - Clean/dredging’ = 7sets”
B-05 - Hand tools for DredgmglCleanmg _ L T
small canal, collector basin, small connection pipes, etc, - 'Clear_;fdredging © s 1ot
B-06  Equipment & tools for maintenance and repair shop M&Rshop - I lot
C-01  Dredge suction pipe (steel) set, 150 mm dia. x 200 m Dredging - 3sels |

C-02  Suction hose, 150 mmxS5m : Dredging - . . 6 pcs L
C-03  Delivery hose, 150 mm dia, x 50 m Clean/dredging .~ 30 sets

C04  Delivery hose, 100 mm dia, x 50 m Clean/dredging . 45 sets
C-05 . Cabtyre cable, iOOniw/cabl_e reet C[ean/dxédg'ing_: Lo 30 sets::
C-06 - Fuel'and lubricant (for 1 year) - Cleanidredging - " 600 m3_
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