Besides wastewater treatment and dramage iakes are used for fish: farrmng_
and recreation, The importance of recreation is growing all the time and more
attention has to be paid to the water quality. All waterbodies- are also tmportant in

: creatmg an aesthetrc, comfortable hvmg envrronment

43 The Pro;ect‘s Impact on the Envrronment

_ The exact numbers and work, whrch mcludes the ﬁrst stage of Hanoz Clty
o Drainage_and Env_lro_nment Improvement_PrOJect_ are presentc_cl in Table F4;1.

43.1 Yen So Pumpmg Statlon and Connectmg Channels

 The capacrty of the. pumping station duung the first stage wrll be 45, m3is and”
it will be.doubled during the second stage: The total length of the channels will be
4,700 m (Inlet chanrel 1,200 m, ‘Ordinary drainage channel 1,900 m and Outlet
channel 1,600 m),. There will be. maintenance roads on the both sides of the channel
.and at least two bndges crossrng the channel (see thure F4.1). R '

The pumping statton wn]l create ‘small envrronmental 1mpact -and the area
required is relatively small. - At least, according. to the present mformatlon the
bulldmgs will not drsturb and alter the landscape greatly -

Instead, the channel connecting the reservoir to the pumpmg station (Inlet
channel), and the pumping station to the Red River (Outlet channel) are totally new
structures, cutting the natural connection from area to area. Also, the outlet channel
will be’ constructed outside the Red:River levee, and should:be provided with
embankments on both sides, The construction work wrll also have an 1mpact on the
environment, :

432 ‘Yen' So Regulating Reservoir
hH Area and Constructton

The total area of the Yen So regulallon reServoir is 203 ha, of whtch the lake
area is 130 ha consisting of three different reservoirs. Reservoirs are partly located in
the same area as the present fish ponds. The reservoirs, besides being used for
drainage will also be used for fish farming and recreation.” The surrounding areas will
be parks and/or green arcas. For recreation purpose there wrll be aesthetle
arrangements and islands.

The construction work will last about three years and dunng that trme about
3,500,000 m?3 soil will be excavated. The difference between the maximum and the
- minimum water level in the reservoir is 3.0:meters, which creates a large impact on

vegetation and fauna, and causés erosion on the banks if the. changes of water level
happen very qunckly and often
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(2).' ‘Water Quality .

“The degree and duration of disturbances by storm water discharge depends on
the type of receiving water. In isolated, small and stagnant waters, such as ponds, the
effects are the most severe, due to their Iong exposure to. pollut:on

, It is very. probabie that in the reservoirs the amoun_t of suspended solids,

" nutrients and bacteria will increase after the discharge of storm water. It has been

noticed that a large part of the suspen_ded solid load will settle near the outiet, at least

- the heaviest particles. The reservoir is quite far from the inundation areas, and the
-quality of storm water discharged to the reservoir depends very much on the condition

of the dmnage channels

Water pumped from the feSErvOir (o the Red Rlver may also. further decrease

‘the water quality in the Red River. The impact will probably be qulte small, because
-during the wet season the volume of water and dilution condmon in the Red River are
“high. ‘ . _ . _ .

) (3) " Fish farmmg

In the Yen So area, the presen( Iakes are used for fish farmmg, and are
emptied and dredged every year. The needs of fish farming and flood controlling,
especially concerning water Jevels, can conflict. The water level will be higher than
present, and of different parts of reservoir will be enlarged. This will cause some

- changes for fish farming methods, and the maintenance of the reservoir. Water level

demand for flood regulatron and fish. farnnng are different, but a combination of these

two modes of reservoir use has to be devised,

(4)  Groundwater

- The groundwater level and the quality of the Phap. Van well field adjacent to-
the regulauon reservoir has to be considered to avoid groundwater pollution and soil

subsidence. .

~ Area around the proposed Yen So regulating reservoir is also one of wellfield
areas for water supply of Hanoi. There are also proposals to investigate new
groundwater areas, and groundwater exploitation may be feasible if the water quality

- fu_lﬁlls the standards

Ah‘eady now there has been notlced mitigation of groundwater quality also in

‘Jower aduifer, and amount of ammonia and phosphate has increased. Therefore in

th:s area all possxble further contammatlon of groundwater should be prevented.

Because the groundwater sources are limited, serious attention should be paid

" to protect the aquifer from deterioration. Protection zones should be established for
~the wellfields and wells, Actwmes wh:ch can be a risk for water quahty should be
3 comrolled or prohlbﬂed Lo ‘ .

The planmng of the depth and constructlon of regu]atmg reservoir has to be

'_ _done without any disturbance to upper or lower aquifers. Itis possxble to discharge
- the most polluted storm water along channels straight to pumping station. The

retention time in reservoir has to be so short that there will no accumulation of

' wastewater This is also recommended for recr eatlonal and fish farming reasons.
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" The Quality and level of grohndwai_er has to be monitoredrcontimiolm during
the construction and use of regulating reservoir-in co-opetation with Hanoi Water

‘Business Company and Hydrogeological Division K2, -+
_(5).' Site-clearing and Resettlement . .

* There are only a few houses in the proposed ‘new reservoir area, and site-
clearing and resettlement willnotbe aproblem, -~ 1.0 e

‘433 Linh Dam and Dinh Cong Lakes and Channels e e

Linh Dam (Hoang Liet) and Dinh Cong lakes are proposed to be excavated to -
‘complete the regulation function of the Yen So reservoir.: The capacity of the lakes 1s.
small ‘compared with the capacity of Yen So. Linh Dam and Dinh:Cong will be used
to distribute the storm water. - In the first stage there will not be any impact on the -

lakes as the excavation will be done during the second stage,

~ According to the City Master Plan, Linh Dam lake will be used fdr;-recreat'io:i
in the future and demand of water quality will be high. There are also many pagodas
around the lake. =~ .o R S T R

"7 “Linh Dam channel is proposed to be constructed- during the first stage and
" Dinh Cong chaniel during the second stage. -The impact of the channels depends on
how wide they ‘are and where they are situated. - Also‘the:channels will be. newly
“constructed, there will be temporary impact during the constru¢tion work. " :

43.4 _Floodgatéé and Control Gates -

" With gates it is possible to control the amount of flow, and keep the water
level stable. -1t is good to-have several gates to regulate the amount.of water in
different places to avoid large and rapid changes in water level, which distarbs the
water ecosystem. ' : - '

435  River Improvément

Planned improvements consist of small dredging upstream and downstream,
and some bridge re-construction.- Resettlement will not be a problem, as there are no
“houses on the river banks. T R T R AT BN o

4.3.6 Drainage Channel Improvement

Planned improvements concern mostly the re-construction -of bridges to-
increase the flow in the charinels. Insufficient culveits collect floating garbage and -
clogged culverts prevent the flow. Improvement of the flow is especially obvious if
the channels are cleaned. ' The water quality doesn't improve- if waste waters are
discharged untredted into channels. =~ 0 ho e T



Resettlement will be the biggest: problem along the channels, because the

' number of ‘houses, which have to be moved is great, especially, 1f the three meter
‘ wrde mamtenance road is constructed along the channels

437 Lake Improvement and Aeranon

A total of 18 lakes are planned to be dredged to regulate storm waters and

. - improve the envrronment around the lakes Four lakes will be dredged during the ﬁrst
stage. : :

" There will be an aeration pilot project in two lakes, “This will attempt to
prevent the lack of oxygen caused by eutrophication, fo reduce the internal
phosphorus load from sediment, and to improve the whole condition of lake.:

_ There is no reliable data about water quality and sediment from most of the
lakes, but even with some measurements and visual analyzing it is obvious that these

~ lakes need restoration. There are several methods to conserve and restore lakes
‘including’ aeratton mcreasmg of depth and controlllng of nuisance algae and
:'macrophytes o :

Many lake bottoms seem to be hfeless $0O dledgmg will not cause harm to the
lake ecosystem. One of the biggest environmental problems is the storage of the

~sludge: wrthout harmmg any other lal-.e or rlver or. the hvmg envtronment of the
people : :

At the same time as lake dredgmg, attention should also be patd to the banks
and surrounding areas to 1mprove the whole arca and use of the lakes. The.lakes
which are used for recreation should be conserved for that reason. Well- mamtalned
lake parks increase the value of the ltvmg environment and welfare. ©

- There is also a proposal for the conservanon of 11 environmentally valuable
lakes. Proposed conservation methods are, the excavation of sludge from the
bottoms, the construction of revetment on the slopes, and aeration of selected lakes.

‘Implementation will be during the second stage.

438 Sewer Rehabilitation and Construction

" The ‘main target of the proposed work is to increase the existing sewer

- capacrty in the most sérious inundation areas in the inner city area, where the need is
--the greatest and the need for rmprovement is evrdent : : '

The work consists mamly of constructlon of new pipes. The replacement of
old- pipes will be:determinated only- after the inspection of: the condition of the
existing pipes made during the cleamng “The work will start in the trunk sewer lines

_ dunng the ﬁrst stage

Scwer rehabrhtal:on and conshbctton is- also hlghly recommended for

=envtronmental reasons. Especially if it is possible to change from open channels to
- pipes, as there wrll be less odor and the health situation wrll be 1mproved '

R4l



A problem is. thc small amount of sewer constructton, especrally dunng the .

: ﬁrst stage, and it will- be mostly for the needs of drainage. To obtain enyironmental

and socio-economic improvement, the séwer and wastewater treatment construcnon _

should be tmplemented earlier than proposed

. 4 3. 9 Equrpment Supply for Cleanup of Dramage Channels and Sewers

Cleamng of the sewers has a very posmve envrronmental 1mpact and is hrghly :

recommended because clogged sewers cause sernous env:ronmental problems
' 'especxally dunng the wet season. . _

4..4_:' Mitigetion _of A_dverse Irnpncts e

44.1 Yen So Pumpmg Statton and Connectmg Channels

S Channels should be constructed and paved to ensure there is no eros:on durmg:
use. If there are great and frequent changes in the water level, or the intensity of the -

flow changes raprdly, eroslon is possrb]e Erosron mcreases the amount of suspended
_sclrds S _ o R L

Erosron in the channel can- be checked by vrsual controlhng and w1th turbtdxty
and/or suspended solid measurements. - Water level and flow should be measured
from all channels, not only for the needs of operation, but also for controlhng water
' qualrty and assessmg the rmpact on the possnble ecosystem :

4 4 2 Yen So Regulatmg Reservotr

- To minimize transportation and other: extra work dunng the: construction

work, excavated soil should be used near thc constructton area as matenal for dlkes
etC.. . : f

The location, area and depth of the- reservoir has to be designed' with care fo .

eliminate groundwater contamination, lowering of the groundwater level and soil
subsidence in Phap Van well ﬁeld which is located just next to the reservoir.

The present situation in the Yen So area has to be studled with care, and
possrbrhty for fish farming guarantecd in the future. The most important thing is that
the use and maintenance of reservoirs is arranged. effecuvely, and there will not be

any eutrophtcated foul- smellmg water bodies.  This can be prevented if the ~

retardation in the reservoir is not long enough 1o cause sedimentation.  Bottom
sediment has to be dredged frequently to keep the water level in its planned elevauon
To prevent erosion, banks have to be- covered wrth grass or other matenal

Because the reservoir is also planned . for recreatton, the shape and'
surroundings are designed in naturally. 1f maintenance is arranged in properly in the -

future it will become a convenient, recreational area. To keep the water quality in:the
reservoir as clean as possible, there will be.an ordinary drainage channel provrded to
connect the river system drrectly to the pumping station.- :
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The operation and maintenance of the reservoir should also cover water
quality and sediment measurements, especially during the rainy season. Turbidity
and/or suspended solids should be measured as frequently as the water level. The
thickness. of the sediment should be observed from selected points to follow the
sedimentation. If “possible studies should be done concering the sedimentation rate,
to help wrth the mamtenance :

443 Lmh Dam and Dmh Cong Lakes and Channels

| The surroundmgs and shape of the present lakes have to be cons1dered during
plannmg and constructlon of the reservoir capacnty

After constructton and durmg the opetatlon, specnal attention has to be patd to
the preventton of erosion, especnally in the channels.  The impact and rate of erosion
* can be controlled from the critical points, by visual checkmg and measuréments.
Breakdowns have to be detected and repaired.

4 4 4 Floodgates and Control Gates

Operation and maintenance have to be arranged properly, including water
level and flow measurements. Gates-and- surroundmgs of gates have to be kept clean
and garbage collected _

4 4 5 Rtver lmprovement

Impacts of the Pt‘OjCC[ can be controlled and measured at selected ponnts
downstream Presently, there are already some water quality sampling points, which
include the Wastewater Monitoring Programme carried out by HSDC. If necessary
more sampling points can be added to the program. -

- Impacts may. mostly oceur during the constr uction, and can be limited in small
areas, 1f the work is donc properly

4, 4 6 Dramage Channel Improvement

- The dramage channel lmprovement will be a long lasttng project, and its
impact can extend to a large area, if conmderatron is not given,

Constructton work has to done to prevent the water quality. from changing
downstream Special attention has to be paid to the preventton of erosion during and
after the construction. - At the same time there should also be an improvement in
garbage collection. Revetment of the banks prevents erosion and helps to keep the
banks clean.

It is very possnble that the sorl in the channel banks and bottom sediment is
polluted and has to.be re-moved, Channels and banks are used as illegal dumping
" sites, so it would be.important to conduct heavy metal analyses from the soil. The

" increase. of erosion and amount of suspended soltds have to be measured and

- prevented durmg the constructton work.



.4 4. 7 Lake Improvement and Aeratton SR

: " Water quahty the amount and type of sedlment cspcctally the amount of

' phosphorus, and possible bottom fauna and vegetation have 1o be studied before and 3.
- after dredging to discover the real impact of the dredging. Mitigation of the waste .
water load, especially the phosphorus load, to the lakes has to occur before dnedgmg,-‘
otherwise the dredging w1ll not have any long lasting mﬂuence -

The impact of dredgtng can be mtttgated through good planmng The
~ treatment and location of the sedtmcnt has to, be arranged so the problem is not only -
‘moved from place to place. _ : :

The amount of sediment W|ll 50 great that the ttmtng of the work has to be
done carefully “The implementation has to be done during the dry season to mitigate
the i impacts, "There. has to be control also dunng the constmctton work to prevent any
: surpnsmg and unforeseen changcs ' : . : _ o

- Aeration is a long lasting process and in senous cases it can take years to
reach the satisfactory oxygen level, Initially, water quality can even decrease before -
the system settles down. Aeration doesn't limit or prevent any other use of the lakes.

443 'Sew_er_Rehab_ilitation and Construction

-~ During the first stage, the work will be done in limited areas in the most
densely populated inner city. Special attention has to be paid to safely and protection
during the work, because of the health risks caused by wastewater and contaminated -
soil. Excavated soil and sludge has to be sto:ed wnthout causmg harm to the
envnronment and people : : .

4, 4 9 Equtpment Supply and Clcanup of the Dramage Channels

" Sludge and garbage removed from the channels and sewers have to’ be handled

with care because it can consist of a lot of bacteria and other harmful matter. Special

attention has to be paid to the safe use of equipment and protection dunng the work. .
The treatment and the final location of the sludge have to be arranged without

causing any health or environmental problem. Transportation of sludge has to be
done carefully. If vacuum tanks are not used the load must bc covered

45 'Pr'op(ised_Stu'dies and Conclusions

4.5.1 Proposed Studies
(1 Wastewater Momtonng Progtam o e
Wastewater Monitoring Program camed out by HSDC and supported by

' FINNIDA started in 1993. Thére are sampling points in the main rivers, channels and
factories. For the needs of planning a sewer network and waste water treatmcnt




plants, it is esséntial to continue and support this monitoring program in order to get
long -term’ background tnformatton about waste water quality, quantrty and polluters

(2) Envrronmental Momtonng Progtam

There is very Itttle rehable data and studtes avarlable concernmg the
" environment in general, water quality and bottom fauna. Long-term series of
“sampling and analyzing have not been done. -Therefore it is necessary to start an
environmental monitoring program, which.also includes .visual checking of the
eondttion of drfferent water bodtes and surroundtng areas. : :

A momtonng program should be started as soon as possrble for lakes which
are proposed to be dredged or where there will be some other restoration or
_ conservatton There will be a separate proleet for the restoration of West Lake

The monttormg program should consrst of studies concermng physrcal and
chemtcal water quality, algae, bottom fauna, vegetation, amount and quality of
_ sediment, and the general condition of surroundings. It should be continuous so that
it is possrble to control the rmpact of dredgmg and other restoration methods

The Envrronmental Momtormg Progtam has been planned separately for
different sub-projects, whrch have the btggest envrronmental 1mpact and need long-
term momtonng : R : : .

(a) Yen So Pumptng Statton Connectmg Channels and l..tnh Dam Channel

'-The Yen So pumpmg statton and connectmg channels are totally new
structures, and will have impact on the cnvironment during the construction
work. Monitoring is needed during the construction work. Water qualtty and .
erosion monitoring is needed after the construction..

- (b) - Yen So Regulatton Reservorr

-Water qualtty of the present ﬁsh ponds has to be studted before excavatton to
- find out the present situation. This data is needed to evaluate the impact of the

construction work, and especially the impact of storm water on the water
7 quahty in the reservorr after construction. - : Lo

5 There should be samphng pomts in every mlet near the reservoir to establish

" the quality of water discharged into the reservoir, and sampling points in every

‘part of the reservoir. -Water samples should be taken about once per month

‘during the dry season, and especially during the wet season. pH, conductivity,

dissolved oxygen,. nutrlents, tu1btdtty, suspended soltds, BOD and COD
: should be analyzed

- Fish ponds are already now emptred and dredged every ye'n' resultmg in no
.. - original bottom fauna or- vegetatton Development of the bottom fauna, after
_constructton should be stadied, S

Data from the groundwater level and qualrty of the Phap Van well ﬁeld has to
be: collected to_ensure the construction and. operation of the regulating
© . reservoir doesn't cause.any: lowering of the groundwater level,. pollutron of
groundwater or sonl subsrdence T AT TRUTIRN T : '



(C)

Lthamand DthongLakes e -.?: ER R I PP

Durmg lhe ﬁrst stage there wrll be no dredgmg of these ]akes, but the water'- o

quality, sediment and bottom fauna has to be studied to establish the present.
situation. Data is needed to compare the. |mpact of storm water on the water

R iqualrty of the lakes

" There shoutd be samplmg pomts in every mlet fhear the lakes to evaluate thef |

quality of water discharged into the lakes, and also sampling points in

| different parts of the lakes. Samples should be taken about once per month- -

* during the dry season, and éspecially during the wet season. pH, conductmty,
-+ - dissolved oxygen, nutnents turbtdlty, suspended soltds, BOD and COD '
shou]d be analyzed

'Parts of these two lakes are presently used as ﬁsh ponds and emptred and
"¢ dredged yearly. Sediment and bottom fauna should be studied from the ponds .

B which are not dredged frequently, to ﬁnd out rf there is any llfe on the
'-_bottoms - g R

@

Rrver Improvement and I)ramage Channels Improvement _

_Rlver and channel lmprovement dunng the ﬁrst stage consrsts matnly of

bridge re-construction. Momtonng during the construction is necessary, -

' Checkmg and controlhng of eroston is needed after constructron

The water qualtty of the rivers and channets is studled in the Wastewater

Monitoring Program carried out by HSDC More samphng pomts ¢an be

g 'added if necessary.
6]

Lake Improvement

During the first stage four lakes are proposed: to be dredged ‘and two lakes
will have an aeration pilot project. Fourteen lakes are proposed to be dredged

“during the second stage, but the momtonng of- the all the lakes must be started

during the ﬁrst stage.

The details of the lake momtonng program depend on what kmd of restoration

_and conservation methods have been selected. There should be sampling

points near the main inlets and outlets; and if possible also in the middle of the
lake, to find out the potential self-punﬁcanon process of the lake. Samples

; should be taken during the dry and rmny season about once per rnonth

The followmg physical- chemlcal water ana!yses should be done: pH
conduetwrty, dissolved oxygen in different layers {on-site analyzmg)
nutnents turbidity, suspended sohds coior BOD and COD

Sedrment qualtty and bottom fauna should be studled at least twice per year, -
and more frequently just before dredging. Nutrients, and some heavy metals .

Should be anaiyzed from the sedtment

e Vrsual checkmg of the general condmon of lakes and surroundmgs has to be

-done during the samplmg, including odor and color ot’ the water and the

amount of garbage in the water and banks. "
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“

4.5.2 Conclusions

The two main objectives of the Hanoi City Dramage and Environment

Improvement Project aré to improve the drainage system in the city and to reduce the
3 dlsadvantages and damages caused by floods, and to improve the lwmg environment
“in the cnty, particularly concemmg heaith and hygnene

The first stage of Project will compos_e of construction of drainage facilities in
the To Lich River Basin, the urgent supply of dredging equipment to clean sewers and
channels, and engmeenng services to cover the detailed design and construction
superwswn :

The 1mplement|ng of thns pl‘OjeC{ wxll espec1ally improve socio- economic

- aspects.’ ‘Only resettlement from the channels will have a negative impact.. Most of
* the construction work relating to the drainage and flood controlling system will have

a positive impact in the long run; on the environment (See Table F4.2). During the
construction work there may be temporary p:oblems, Wthh can be mlmmlzed by
using proper working methods. - ' :

The discharge of storm waters to the reservoirs can decrease the water quality
temporarily. Planned river and channel nnprovements wnll only have a small effect
on the water quailty . :

The dredging of lakes eventually, will increase water quality, if the
wastewater load is decreased at the same time. Dredging can have a negative impact
on fauna, which must be studied before starting the work. The living environment

“and hea]th will i 1mprove and there will be more pOSS|bll|t|es for recreatton

Unfortunately, especially during the first stage, there is not a lot of sewer .
construction, so, the water quality, especially in the inner city area, will not improve.

_ The environmental situation in Hanoi is so serious that any kind of
improvement will increase the level of the living environment. During the first stage,
the proposed -imiprovements concern mainly drainage and the mitigation of the

-inundation ‘areas. To really improve the environment, emphasis should be placed on

the development of the wastewater treatment system -and the collection and re-

cyclmg of soltd waste
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¥5. LAKE I'MPROVE.MENT |

The study on water quallty has’ becn made for twenly lakes in Hancu czty Oof
’_these twenty, three lakes have been excluded from examinations because their
conditions -do not r_ncet the criteria for the examination. Two pilot-lakes for
improving water quality, were selected after the examination. = o :

5_:. 1 PrescntState o'f.- I:.:.elgées;'in Haudi R

The quallty of water in the lakes is constantly changmg due to the mﬂow of .

untreated - sewage. water and drainage. Inflow materials. physically change
. (sedimentation--and adsorpnon), chemically - change (decomposmon and

* - degeneration), and blologlcally change. (assnmllauon) in the lake, and nesult in the

overtroph:canon of the lake water
The lakes in Hanm cxty play the followmg six roles

..Flood control _ e
- Dilution:and spontanéous omdatmn of waste water s

- Fish culture :
Aqua plant culture

. Washing places

.,Recreatlon '

meacoe

Because of the heavy pollutmn load, the ]akes are. not able to sufﬁclently

achieve thelr expected roles.

52 Iinprovemeni of Lakes- o

“The fundamental principlc' in controliing. the eutrophicutiou and. .organic
contamination of the lake, is to reduce the inflow of nutrients and organic materials

that are the sources: of contamination, In order to: dchieve the above results, the

reduction of point pollution sources by regulating industrial waste water, extension.of
sewerage systems, and the establishment of countermeasures to control domestic
waste water are necessary. Further, countermeasures have to be established to reduce
the non-point pollution sources such as ﬂood and drainage by rainfalls.

In addition to the above preventive countermeasures to reduce the pollution

load at water catchment areas, some of the direct countermeasures to remove nutrients
that have flowed into the lakes may be necessary.

Typical measures to reduce eutrophication and orgamc polluuon of the lakes '

are as fotlows:
a. Dredging of mud at the lake bed

b. Collection and removal of nutnents ploduced by water hyacmths and'
water spinach :
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Engineer, [] marks indicate the preference given by the HSDC.' Slmpic
+utilization of the lakes confirmed by the Study Team,

C. 3Collectxon and ‘removal of phyto -plankton (mlcrocytes and other
mlcrobes) and suspended solids. :

“'d. ‘Prevention of the dissolution of nutrients from the bottom layer of mud

- by covering the mud with sand, gr’avel etc., and prevention of nutrients

~solution’ from the mud by ensurmg suffncxent d:ssolved oxygen in: the
lake. _ :

e, 'Dllutlon of polluted lake water by mtroducmg fresh water

f, ,' Control method of algal productlon by managing the- quantxty and quahty
of chenncal biological circulation and change (Biomanipulation).

Using the two pilot lakes, purification facilities that are considered the most
effective, and ¢conomical countermeasures sc]ected fsom the above measures will be
planned. : :

537 Ex’amination and Selection of Target Lakes

(1) Lakes for exammanon

"The seventeen lakes are selected and examlned These are supposed to be

‘considerably contaminated with sewage inflows. Nevertheless, they serve as pleasure
' resorts with beautiful v1ews (refer to Tablc Fs.1) : :

The O and |___| marks in the above mentioned table indicate the preference
gwen by authormes concemed

The O marks mdlcate the prefelence glven by the Department of Civil
n "S Sh()w the
(2) - Lakes excluded from the examination

For the reasons descnbed below the following eight lakes have been excluded

from the examination.

" Dong Da; Used only for fish culture

Thanh Nham:  Used only for fish culture
Truc Bach: The lake is too large

Ngoc Khanh:  Used for drainage and fish culture |
Trung Tu: - Used for drainage and fishing
Hoan,lg_iem:_ o _-Many monuments are alound the lake and any changes in.
: A kS L .the area. are prohibited by: nanonal gmdelmes
o _Vah' Chung | Used for water plant culture and fish culture’
© Kim Lien: Used for sewage accepuon and water plant culture



The selectlon of the ptlot lakes from the remammg nine lakes has been made-
based on the six criterion shown i m Table F5. 2 : Co

o Flgure F5.2 is prepared to evaluate the Cllglblllt}' of the nine lakes as the pllot
: lakes The higher the total points, the higher the priority as a pilot lake. The lakes
-that -are given higher priorities are: Thien Quang, Bay Mau Thanh. Cong, Ba Mau,
and Thanh Nhan-1, in that ranking,

From the above ﬁve lakes, lake Bay Mau shall be excluded because the lakeis
too large for a pilot lake. Accordingly, the first choice will be Thlen Quang, the -

second Thanh Cong, and the thtrd Ba‘Mau and Thanh Nhan 1

' Thlen Quang and Thanh Cong have been selected as pllOl lakes o

54 lmprovement of the Selected Two Lakes
As menttoned in the prevnous section, there are several techmcs to improve the

quality of lake water, but the most effective- and economlcal lmprovement methods
should be adopted for the pilot lakes.

: One method is to remove suspended solids, mcludmg phyto plankton, from
the lake- water by coagulation and sedimentation. - Another is to prevent the- excessive
increase in phyto-plankton: and-to- stop the dtssoluuon of nutrients from the lake
_ bottom mud. 7 S . N
5.4.1  Improvement of Thién Quang Lake

One of the above two methods wnll be applled for lake Thlen Quang to
' xmplove lts condttton - : -

However a conceptual desagn and cost esttmate wnll be prepared for both
methods -

. (1)  Description of the Lake -

Area: 5.0 l-la |

Water Depth:  3.5m

Volume: ©175,000m3
(2)  Coagulation and Sedimentation Facilities
(Ref. Fig. FS.l) |
(a) Facilities
Sewage and lake water are taken into a tank"as showi in the figure, then o
neutralizer, coagulant and ‘organic flocculent: are added by.a pump to

flocculate the suspended solid in the water. The sludge settles by |

sedimentation i m a settlement pond The clean supernatant wtll be retumed to
the lake. ' : _ -




®

(@)

(b)

542

Puriﬁcatlion effect

"‘Removal of phyto-plankton produced in the lake. Because phyto-plankton

absorbs nitrogen and phosphate that flow into lakes, the removal of the
plankion indirectly cleans the water. The organic pollutants in the inflowing
sewage generally adhere to the suspended solid. Therefore, the removal of the
suspended solids will' eventually remove the organic pollutants from the
sewage. . ' '

Aeration facility (Ref. Figure F5.2) |
Facilities . '

As shown in the figure, three floating aerators will be constructed in the pond,
aerating the surface water. ' L

Purification effect

Neutratization of lake water

‘Reduce BOD and COD (oxidation of organic matters by O of aeration)

Homogenization of DO content -

Destruction of plankton cells -

Prevention of the growth of plankton by stirring the lake water
Prevention from dissolution of nutrients from the lake bed helped by DO
supply R -

Improvement of fish habitat

Prevention of odors

Improvement of outlook

Purification of Thanh Cong Lake -

This lake is also lécated.in Hdnoi city. The description of the lake is as

follows. - L

for this lake.

543

Area: - 6.8ha

Depth:  20m

' Volu_rhc: 136,000n_13 .

The aeration mcthod that is :é'xpia'_inéd in the previous section will be applied

Specification of Purification Plants

To pur_ify Thien Quang Lake, floating aerators and a suspended solid removal

o plan't will be adopted as shown in Figure F5.3. This is able to be used in individual
- plants and both plants: - For Thanh Cong Lake, only aerators are recommended.

_S_péciﬁcations of plants are shown as follows.

PS5



1) | Speéiﬁc'ati()ns of Floatih'g Aerator

(a)f_fFloatmg Acrator for Thlen Quang Lake il : @
' _Quannty 3 o et T T -
Type . Standard typc/submers:blc motor
" Motor . f"':“ :f2mTVx3Hmmx50Hzx37kW
CMaterials ¢ - Casing - 88304
- o Impeller - : . Synthetic Resin -
| Shaft $8420
Dimensions .~ B930x I, 100H
02 Transfer Efﬁciency- 5.2 kg 02/hr (20°C, dlssolved oxygen level
. 02 mg/l) : .
_ -E_Water Travelmg Dlstance Sl
' . (radlus) ' S
- Discharge Watcr Volume 15 m3/min,

Accessones Standard accessories

(b) Floatmg Aerator for Thanh Cong Lake. -

Quantity. - - o3 L ; ;
Type : Sha!low Iake type!submersnb]e motor .
Motor . : .200VA3Phascx50Hzx37kW
Materjals. .- - & Casing - 1 S8304. S
T Impeller. : Synthetlc Resm I
Shaft 88420 ﬂ):A, S s
Dimensions . : Q)Q’&O x 1,IOOH =~ - . :
O2 Transfer Efficiency . : - 5.2kg Oy/hr (20° C dlssolved oxygen level = - @
0y mgf) B '
Water Trave]ing Distance : 7m
(radius) .
Discharge Water Volume 15 m¥/min,- :
Acccssones . : Standard aécessorics
(2) Spccxﬁcations of Water Treatment Facﬂny fon Thlcn Quang Lake
(Suspended Solids Removal) _
(a) Intake Pump
Quantity 2 -
Type ' Cultufugal/submemblc
Capacity : 4.7 m¥min xTm
Motor :. 200V x3 Phase x S0 Hz x 11 kw
Materials : Casing '~ FC20 =
Impeller :  FC20-
Shaft 88403
~ (b) Measuring Tank -
Quantity... 1
Structure 'RC -
Dimensions 200 W X 'i 800 L X 2 500 H
Fittings

: Wc:rplale :
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(c)

| (d)

- ®

Coagulation Tank
Quantity
Structure
Effective Volume
Retention Time

- Dimensions

Fittings

Flocculation Tank
Quantity

Structure

Effective Volume -
Retention Time -
Dimensions
Fittings

Sedimentation Tank
Quantity

Type |
Structure " 7

- Effective Yolume

4

(g)

Retention Time
Dimensions -
Fittings

Treated Water P:t
Quantity -
Structure

Effective Volume

" Retention Time
“Dimensions

Sludge Pit.
Quantity -

~ Structure

Effective Volume
.Dimensions

Fittings

l .
RC
16 m3

3.4 min.

2,000 W x2,300 L x4,500H
;> Rapid Mixer
* Quantity S|

Rotation : 295 pm
Motor : 37kwW
pH meter A

1
RC

£ 70m3
¢ - 15 min,
D 2300WxiOlOOLx4SOOH '

Slow Mixer .
Quantity 4

- Rotation : S0 rpm

Motor 1 22kW

i
Clarifier

. ‘RC
S 484m3
¢ 104 min.

12,700 W x 12700Lx5200H
Scraper (0.75 kW) '
Weir plates

e

7 RC
227 md
© 5 min,

3,000 W x 3,600 L x4,500 H

RC

98 m3

3600Wx9 100 Lx 4,500 H
Sludge measuring tank
Quantity . ol

* Material . FRP
. Dnmens:ons

450wi800Lx400H

: F-%’; :



- (h) Sludge Transfcr Pump

(i)

G

(k)

@

- Quantity -

Type

Capacity

Motor . -, 0
Materials of Casmg

~Materials of Impeller

Materials of Shaft

Blower
Quantity
Capacity
Motor =
Materials : -

Sludgc Thlckener
Quantity

Type
Structure _
Effective Volume
Retention Time

- Dimensions -

Fittings

Sludge Stéragc Tank

Quantity
Structure -
Effective Volume
Dimensions
Fittings

H2S04 D()Sing Unit

H2804 Storage Tank

Quantity
Material
Effective Volume
Dimensions

. RC

~Sludge sd_ction pump: -
Quantity - 2

Type . Airlift
Centnfugalfsubmerslble

0.5 m3/min. x10 m

::-200Vx3Phasex50Hzx37kW o
. RC20.
. FC20

$S403

: |
1.0 m3/mm x35m

. 200 Vx 3 Phase x 50 Hz x | SkWA
¢ Casing : FC20 L
- .~ Housing : FC20

L

Clarifier
RC
50 m3

: . 3days

4000Wx4000Lx3500H
Scmper(04kW)

~Weir plates -

]_
17 m3 | L
1,500 W x 4,000 L x 3,500 H

- Sludge measuring tank

Quantity ¢

~Material . FRP .

Dimensions 450 W x 800'1, x 400 H
Sludge suction pump
Quantity 2

Type © o AiCdift

o

: " Polyethylene
i |
L @I065x 1255H

F-54




(m) Aluminum Sulfoto'Dosing Unit

Fittings

‘H2804 Feeding Pump

Quantity
Type
Capacity
Motor -
Materials

: PVC

SS supporting frame

i .
Oil pressure/diaphragm

© 2.41hx100m

200Vx3PhasexSOHzx02kW

Aluminum Sulfate(l()%) Storage Tank
' 1

Quantity
Material

Effective Volume

Dimensions

Fittings

:' ‘Polyethylene - -
o2md

v @ 1,425x 1,LST0OH
D ’Steel supporting frame

Alummum Sulfatc Feeding Pump

Quantity
Type

. Capacity

Motor

. Materials

)

'NaOH Dosing Unit

'NaOH(20%) Storage Tank

Quantity
Material

Effective Volume
. Dimensions

. Motor
__Materials

@
' Polymer Dlssolvmg Tank
_ Quantlty

. Fittings

'NaOH Feeding Pu_in.p' |

Quantity

Type
Capacity

Polymer Do"Sing Unit

~ Type

~“Tank Material

Dissolving Rate.
Tank Volume

Dimensions

. |

» 7 QOil pressure/diaphragm

8.71/h x {00 m

;"200Vx3Phasex_50Hzx0.2kW'

PVC

|

Polyethylene

1 m3

@ 1,065x 1,255 H

. Steel supporting frame

t

-1 0il pressure/diaphragm :
c 421hx 100m
oo 200V x ’5Phaqex50Hzx02kW
i PVC

A_thomatic.po‘Wdcr" dosing
15kgh - |

L3 md

Carbon -stéel

F55



{p)

' Fitt'ings : : e HOPPéf

Polymer Solutlon Fecdmg Pump

Quantity _ : 1 : ST
Type coecr e Ol pressure/diaphragm
Capacity © 4 3.0min. x 100m- L
 Motor e ‘_r'200Vx3Phascx50Hzx04kW
-~ Materials . - . - PVC
Plpmg
: RawWaterPlpe - S sl U ek i, O
250A flexible pressure tube ~ @ Totallength= 50m . .. -
250A PVC pressure pipes - © ;" Total length =200 m
Treated Watér Pipe:: .

55

)

(2)

3

“4)

250A flexible pressure tube. :  Total length =200m

250A PVC pressure pipes  :  Total length =800 m

Project Cost Estimate . . - (Unit: US$)

Floating Aeration Facnhnes for Thlen ‘Quang Lake

90,000

a} Floating Aerators _ ' Bunits

b) Electrical Eqmpment I set - 70,000

c¢) Instatlation Cost 1 set 50,000
Total B US$ 210,000

Floating Aeration Facilities for Thanh Cong Lake i

a) Floating Aerators = = 3 units | 3_"8;5,000

b) Electrical Equipment. - 1 set 70,000

¢} InstallationCost = - Iset - 150,000

"~ Total - R - US$ 205,000

Water Treatment Facility for Thien Quan§ Lake

(Suspcndcd Solids Removal Capacxty-—fx 00) ST

a) Floatmg Aclatms : "3 units . 650000

b) Electrical Equipment 1 set 350,000

¢) Instailation Cost I set o 50,000
Total US$ L 050 000 _

Running Cost of Floating A.en_'ators per One Lake |
a) Electrical Consumptioh e

Total Power  37kwx 3 set= 11.1kw
10 hrs / day run 11, 1kw.x 10 hrs {day-

365 days run / year i 11kwh x 365 days = 40 SiSkwh / yeax

;:F_ 56



b) Personal Expenditure

@ R o 'lmanlmlonth=12men/year.
: (check and greasing the machine)

c) Annual O&M cost : US$ 2,400/ year / lake

- Electric Charge  : 40,515kwh x $0.04 = 1,620

- - Personnel expenses ;12 M/M x $40/MM = 480

- - Miscellaneous . 15% of the above = 300
Total US$ 2,400/year/lake

56  Impacts of Lake Aeration

The targets of aeration are to prevent the lack of oxygen caused by
eutrophication and to improve the whole condition of the lake. Oxidation influences
the water and sediment and causes changes in the chemical water quality. The living.
conditions of fish and their food will improve. In the long-run the level of
eutrophication will reduce, and the surface of the sediment will be oxidized gradually.

It is most important to increase the amount of oxygen in the water, realizing
many other targets. It is also important to reduce the phosphorus concentration in the
bottom layer and the internal phosphorus load from the sediment, and thus reduce
¢utrophication. With aeration, it is also possible to reduce anaerobic productions

@ ' : including, ammonium, hydrogen sulphide, methane, and the concentration of
- ' dissolved iron and manganese. The maintenance of a toxic environment overlying
lake sediments with sufficiently available iron, can reduce phosphorus cycling, which

will have an impact on the reduction of algae biomass.

With aeration, it is possible, to prevent the death, increase the growth and
production of, fishes, zooplankton and bottom fauna. Aecration also has an impact on
the prevention of odor, slime and fungus.

Aeration is usually a long lasting process, in serious cases it can take years to
reach satisfactory oxygen levels. In the beginning, water quality can even decrease
and the amount of algae increase, before the system settles down. To evaluate the
success of aeration, dissolved oxygen, temperature, algal biomass, phosphorus and
ammonium concentrations should be monitored.
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Table m RESULTS OF HEAVY METALS m mvm wnm:n o
DURING DRY SEASON 1993 - 94 (uz)i- : :

05 TeuBayBidge - o '

@ BayMawLake |

o1 -thmBridge
.Ol_?-.(huSonBnge

T [Tolia [Lure [Sather |KimNgo |Twmlia]

00-2-05 |00-2.06 |05-1-02 @40 lma-o1f

|.opecos. - o104 1o | 200 zz,o | oase |
OANSS . | oms | om3 | 20 | oaue | i |
AVERM}B s 200 b 20 | 230 | 1985 |

DEC.9} - |' 020 042 | 045 |- 060 ] 020 |
JANSY | 040 637 | 045 |- O042-] 028 |-
CAVERAGE. |1 030:[ 040 | o045 | osii]| 022

0 -1 - N ;oow e pe el e
JAN94 10003 0008 |- "0005] 0005
Avmon' et 0 0004 0002] 0002

bt

e ower | | | |
| peCS . | 006 0,07 008 | 010 | o008
LJAN. 94 008 0,05 008 | 0121 006
J AVERAGE -~ |- 007 | - 006 008 | ot | 007
DEC, 93 © o040 | o032 022 | o6 024
JAN. 94 1221 135 | 033 | o064 | os2.f. .
AVERAGE. o8t | ©93. | o2 | o6 | ‘03 |

Total Chromium (CY)

DEC. 93" "0 o | o
|__JAN.94 00 o S
AVERAGE | o 0.0t o | o LR M

oo
oo

o
L]

Hexavakent chromium |
-1 0" 0 6 [0
JAN. 94 0 o o 1 o L
AVBRAGB_' 2 ) 0 0 | o | o

<

<

°
i-
o

Amnicw)m , BT T
bEC® - ] 005 | oos | o005 | o028 | . 005
JaNos | om )t oonr | o0 007 | ot |
AVBRAGE ] opi | o0 | oo4 | oas | -oos




'l‘able F22  RESULTS OF HEAYY METALS IN RIVER WATER
: DUR]NG DRY SEASON 1993 - 94 (?J2)

Tolikh L river Sciriver | Kim Nguu { Thanh Liet
Sysem  |System |System  |river Sysem -
00-2-05 {00-2-06 105-4-02 103-4-01 [00-2.01

Total Meroury (Hg)
| DBE:9 0. 0
_JAN.O4. - '- _0 :
AVERAGE 0 | o -0 oo 0

o

o
o=
oo
L= 2N -]

Copper (Cu) mgh - _ SRR -
. DEC.Y3 0f0 | oor | 005 | o005 | 004

JAN. 54 003 | o002 005 | o005.] o008
AVERAGE - | 007 | o001 - 005 0,05 0,06

Oil (N - Hexane _
peces - |3 | s 80 110 30
N L oso. | o4 L 4 p sl 41

AVERAGE &0 . | 41 65 96 - 36

. _ _ ANALYSED IN THE LABORATORY OF INSTITUTE OF MINING
‘t : ' © -AND MEI‘ALIMGRY



Table. F2.3 RESULTS OF HEAVY MEI‘ALS IN RIVER SLUDGE _
DURING DRY SEASON 1993 % (1/2}
smnmo POINTS: ; .

-

CnnMoandge
*TmBaandge
- BayMau Lake:

' hc'n'mgdege

L3 21

2
W28
L1
4,
2.

‘88&8#
isssaa

.Tou_eh' Luriver - |Setriver | KimNguu | Thanh Liet |
System " | System  iSysem . |river | [Symem.

S e 100-2-05 |00-2-06|05-2-02 |03.4.01.]00-2-01.
Dépthof studgeem |~ ¢ 1 IS D
- DECS3 |- 3 | 80 |
JAN, 94 40 50 .

' _AVBRAGB 35 65

38{8‘
3

Moisunmm% : : 3 SRR |
oBC93 |4 | wr ) om | se |om-
JIANS4: | 20 | s2 | 4 | 87 L

AVERAGE ~ | " 36 50 4 |8 | 4|

Votlteotiss g | N bl o]
DEC.93 7 160 280 | 168 1. .50 T '
JAN. 94 120 | 140 150 1 100 | o |- ' . 3

 AVERAGE 95 150 215 134 - 95 '

| Total sclids gfkg :
DEC. 93 538 - 678
JAN.9¢ |- 457 723
AVERAGE 498 701
Appareat Density
DEC, 93 150 | {400 1370 1170 | 1640
JAN. %4 1610 | 1615 M35 | 1s10 1485
AVERAGE" 1600 1508 1403 | 1m0 | 1563

810 412
750 665
780 3%

1333

TN m ‘ . .
- DBEC.93 1m0 1220 1400 | 1960 1610
JAN. 94 1143 1108 | 1450 2150 1080 -
AVERAGE Hus 1ed | 4 2085 | 130

T-P mghg
DBC. 93
JAN. 94

AVERAGE

1200 1400 1400
1500 | 1200 | 1500
1350 | 1300 | 160 |

R
8jgs

Cadmium (Cd) mp/ig : B : .
DEC.93 043 0,50 088 |  290{ 142
JAN. 94 048f - 083 223} . 056

AVERAGE 047 067] _o0s0} . 287 - o




Table F2.3 RESULTS OF HEAVY METALS IN RIVER SLUDGE
_ 'DURING DRY SEASON 1993 - 94 (2!2)

'rom_ Luriver | Settiver I{imNguw Thanh Liet
Sysem {Sysem ISysem |river System
00-2.05 100-2-06 {05.1.02103-4-01 |00-2-01

i‘ -}:'s”

cmu(cn)m 11T
DEC.93 30 s | 5 6 | 28
TR N DN T IR Nt 51 25
AVERAGE 31 39 | s 58 27

DEC.93 k'3 m | 83 52
[_JAN.9¢ 52 65 |13 110 38
AVERAGE e | 138 91 .| a5

DEC. 9 :
JAN. 94
AVERAGE

| 24 212 88
214 287 n Y1
182 268 302 83

8RR 2

Tota! Chromium
(o) mehe : 1 .
DEC.93 . - S PN U - S U L N B 7 B
JAN. 94 L S | 33 _86 __48
| AVERAGE % 22 | 2 60 33
(Cofympg _ : . - RRE
b3 | o o | o 0 0
JAN. 94 0 : ' 0
AVERAGB- | -0 | o0 | o | o 0

L= ]
<
<o
o

Ansenic (AY) mghg. | -- _
peces. | u | 1. 5. |- 50 | 13
JAN.O4 - 719 1 _26 4

rryrou Rl EREPT TR E e IEETI B

Total Méecury (Hp)
mghy ﬁ : : B :

DRC.93 0 0 0 0. o .
N o ' :
Amch o 0 o 0 .0 0

L=
o
?1
o

(Gl)mtflr: : , R B I R
pecos.. o] | mn 89 5T | -
N ol e ] s 101 ) 48
AVBRAGB o '29'_ 1 e ] uy |44
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© TableF25 ' RESULTS OF OXYGEN STRATIFICATION IN LAKES IN SEPTEMBER 1994

- ‘ _ - COLOUR .
Temp. | DO | COND [NH3-N| SS | TURB. |NOT FILT|FILTERED

°C | mo/t |pnfem | mgd | mod | NTU | PtCo | PtCo
s 287 - 18 240} - 17[ 10 16| 74 23
HAIBATRUNG (M| =288/ 18/ 240f 03l = 8 14 88 13
' - B| - © 1.3 230 1,0 8 13 - 68 13
N = 284] . 78 Mo 35 26 37 186 54
|TRUCBACH - [M| 279 49| 340 221 . 28 37( . - 108) 20
' - B 279 360 340] 43 22 3 72 35
S s | 283]- . 28] 410 8.9 23 30 139 61
GIANGVO M| @ 283 25 410 9.2 22 29 - 142 70
- By - -] 4200 152|139 51 147 a1
' 181 290 32| - 200f 09 30f 35 .. 176 6
THULE - M| 287 22 - 300 .12{ 25 29 71| 36
" B 18 - 290 1.1 71 - 18| - 308 = 55
S st o283 32| 340 47| 25 32 - 157 87
THANHLONG |M| 281 1.7 350 40 - 231 29 = 180f . 61
BRI |- | os| as0 4.3| 45| 51| 238 - 61
S os | 294 6.3]  370| 8.2| 24 32| - 168 107
' THUYEN QUANGIM |~ 29.1) - 63 3o 87 . 286 32f . 185 105
t S B 286 11} 370] 83 17 25 134 72
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Table F4.1

PRINCIPAL FEATURES OF HANOI CITY DRAINAGE AND
' ENVIRONMENT IMPROVEMENT PROJECT (12)

-~ ttem .

First Stage Project

Second Stage Project

-

Yen So Pumping Station

(1) _Purhpin_g‘" Station
{2) Iniet Structure
{

(3) Inlet Channel

{4 Orcimary Drainage Channel

. (5) OQutlet. Slmceway

2.

‘(2) Yen So Channel

(6) Outlet Channel
Yen So Regulating Reservoir
(1) Regulating Reservoir

(3). Spoil Bank - -

- Linh Dam and Dinh Cong Lakes -

(1) Linh Dam Channel
(2) Linh Dam Lake
(3). Dinh Cong Channel

(4) Dinh Cong Lake

Floodgates and Coéntroi Gates

River Improve_méng _
(1) To Lich and Lower Lu River System

(2) Set and Upper Lu River Syéter_n

'(3) Kim NgUu River System

Drainage Channel Improvement

(1} To Lich and Lower Lu River Basin

(2) Set and Upper Lu River Basin

- (3) Kim Nguu River Basin

Q= 45 m3ls

B =200 m
L = 1,200 m
{L = 1,900 m
A =30 m2
L'= 1,600 m

A = 203ha (130ha)

|t = 3400 m
A =40 ha

L= 1,000 m

7 places

L =22.1km
L = 7.5km

L= 34km

Bridges/Box Culverts
(21 places)

Bridges/Box Culverts
(13 places)

Bridges/Box Culvers
(20 places)

(Lower Lu = 3.2km) - '

~(Upper Lu = 3.1km)

Q=45 m3/s
= 30 mg_
A=107ha
L-400m
"25ha

Channel Works

(L = 18.4 km) and
Bridge/Box Culverts
(24 places)
Channel Works

(L= 3.7 km) and
Bridge/Box Culverts
( 2 places)

Channel Works

(L. = 10.7 km) and
Bridge/Box Culverts

{1 places)




Table Fa1

PR]NCIPAL FEATURES OF HANOI CI'I'Y DRAINAGE AND

ENVIRONMENT IMPROVEMENT PROJECI‘ (2!2)

tem

Lake Improvement - -

(1) Lake Dredging
(2) Lake Conservation

Sewer Rehabilitation and

‘Construction

(1) West Lake Basin
(2) To Lich River Basin

" (3) Lower Lu River Basin

{(4) Hoang Liet Drainage Basin
(5) Set River Basin _

(6) Upper Lu River Basin

(7) Kim Nguu River Basin

(8) Yen So Drainage Basin
Equipment Supply for

Cleanup of Drainage Channels
and Sewers

First Stagé Project‘ o

4 Fakes ' e
} Aeratton in 2 lakes as a
pltot prOject

' |Rehabilitation
_ | Rehabilitation

Rehabilitation
Rehabilitation/
New construction
Rehabilitation/
New construction

water {et cleaner, etc.

Grab bucket excavator,

Sécohd S_iaﬁqéP_rbject _

14 lakes
1 Overall enwronmental

measures for 11 lakes

New construcnon

' Rehabllltatlon/ _
_New constructlon

New c_onstr'uctior.l' _
New - construction

-|New constructlon_

New’ constructlon.'

“|New construction

_ New construction - .

Crr

s .
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Table F5.2 COMPARISON OF LAKES

L ®

®@eo

Level! of Contamination
Distance from Center of €

@ Uytilization Level for Rec

@&

Dredging _ _
Recommended by Department

Lake Name @ ; @ ®@ 6 § ® |Total
S-1 Thien Quang 3 2 ¢ 3 30 1 2 14
" T-4  Thu Le S U | 30 1 3 10
-2 Bay Mau - T 300 2 1 2 14
L-5 Ba Nau 3 ;2 ¢ 3 L1212
T~9 Thanh Cong A 2 2 3 2 2 13
T-16 Nahia Do 2 2 5 Lo 3 1
K-3 Thanh Nhan-1 2 2 . 2 2 1 3 12
K-2 Hy Ba Trung 3 2 2 2 1 1 11
T-T Gian Vo 302 12 2 1 i i1
Area 3{< 5ha), 2(5~10ha) , 1{=10ha)

3(Heavy), 2(Moderate), 1{Light)

ity

3(Near Center), 2(Middle Distance)
1(Long Distance)

reation

3(High), -

2(Middle),

1{Low)

2(Finished), 1 {Not Finished)
of €ivil Engineer and HSDC
2(®or®), 1(X)

(&),

.. FI-15
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‘Fig. ¥3,1 MASTER PLAN - IMPLEMENTATION

A1, Yen So Pump Sation (®mda)

SCHEDULE (112)
No. Propoted Propct Cost " Femark
} . -J\esnug]_zo
(Additionsl kstalaton in paratiel . 181 Stage Prupc: ptopnud br
. R : with the_constnuciion of rew city road) JOECF loan program’
A. |TO LIGH RIVER BASIN DRAINAGE PROJECT

A2 Reguixing Reservoir (1300}
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Fﬁ. F3l1 MASI‘ER PLAN IMPLEMENTATION

SCHEDULE (zvz)

Mol . Propoesd Promet -

Comt

YEAR

[T wesTewaTen oisPosa prosecT

et i u c.ﬂ!dﬂo 'nalé' oo iorqdoil!uﬂuuz:. 1o 1]

il

M1 Zone-2 Wasseweler Diey Png!cl

{1} Wamiwwater Trestment Plant

(1)%1‘%(_?@@

110

(2] Wastrwaier Sewsrs

____—ﬁd;ﬁd-cti

1) Wirkawwater Tmmnm Phiind

ey

[2} Wanseweter Sov Sewery -

©__{1) Wastwwater Treatment Plairt -

118

12 Wantpwidin Sewn

kL]

(Zongi-i]__-. '

{1} Wastowater Tromtment Plars :

2 w-m Sewecs’

ON-SITE WASTEWATER TREATMENT PROJECT .

i_‘-

71,

+ 81

J2. Zoow:7 i Tesatment

J1. Zow-1_ Comenumie-besed Trestrme Project

20

T T G I ey

K. {PROT WASTEWATER TREATMENT PROJECT

22

K1.1Gm Lisn Rehabiftmion Projeci

K2, True Bach Washrwawi Treatman]
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o
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| e
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G1.  Project Implementation Schedule

1.1 Implementanon Schedule

. The overall p(‘OjCCt 1mplementat10n schedule of the To Rich Basin Drainage
Pro_lcct is shown on Flgure Gl 1.

In v1ew of the amount of cost and llmltatlon of time, the Project is

recommended to be divided into two stages, compnscd of respective work items

lzstcd in Table Gl.1.

i Upon approval of the project fund, selection of a consultants for the detailed
design and'construction super'vision 'will be carried out

Following the above deta:led des1gn selection of contractors through pre-
qualification and the international and local competitive blddmg, and land acqmsxtlon

‘and compensatlon w1ll be commenced.

The Project will be divided into two stages: the Flrst Stage Construction and

" the Second Stage Construction,

The works for each Stage are scheduled to be divided into the following

- packages.

~ The First Stage Construction:
A.  Construction Works -

Al Site Preparatory Works (access road rehabilitation, land
- preparation for camp and spoil bank, etc.)

A2: Main Civil Works (construction of pumping station, regulating
reservoir, floodgates and control gates, river improvement, hydro-
mechanical equipment, flood forecasting system, etc.)

A3: Drainage Channel Improvement (To Rich, Lu, Set and Kim Nguu
River Basin)

‘Ad4: Lake Improvement (lake dredging and lake conservation)

AS: Sewer Rehabilitation and Construction (Wést Lake, To Rich River,
S Set River, Upper Lu River and Kim Nguu River Basins)

'B.  Procurement of Equ:pment and Materials
BI: Dredgmg Eqmpment and Materials(for the Urgent PrOJect)

- Notes: Of the above works, package Al and B1 will be completed
- within the construction period of the First Stage.

G



The Second Stage Cbnstruct_ion:
A ConstrucuonWorks R 7' .7 . o o ‘

A2 Main le Works (constructlon of remammg part of pumpmg i
S 'statlon hydro- mechamcal equlpment etc) e '

- A3:__Dramagc Channel Improvement (To Rlch Lu, Set and Klm Nguu.‘
A RlverBasm) : : e i

A4 'Lake Improvemcnt (lake dredgmg and lakc conservatlon)

A5 rrSewer Rehiabilitation and Constructlon (West Lake To RlCh Rwer
Set River, Upper Lu vaer and Klm Nguu Rlvcr Basms) '

The above mentxoned works. wrll be lmplcmented during the penod of 4 years - N

~ and 5 months from- 1995'to 2000 for the First Stage Construction and 2 years and 6--
months from 2001 to 2004 for the Second Stage Constmcnon : : PR
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G2 ‘Construction- Plan

20 Condltrons for Constructlon Plannmg

The construction plans for the above mentroned works were prepared based on

the following conditions:

(1 Workable__Days s

The annual workable days are estimated assuming that the works’ will be
suspended on Sunday, nauonal hohdays and ramy days

1) Ramy season. . ’ S "¢ From May to October
2) Non workable days o S . S
-~ Sunday ' . 52 days
"+ - National Hohday f : . 8 days
<~ Suspended day due to ramfall more than 3 mm : 83 day .
-~ more than 5 mm S . 176 days
- more than 10 mm . 64 days

3) Average annual workable days o

SV _ For earth work = 365-52- 8-86=222 = 220 days -
. § For dredging work ' = 365-52-8-76=229 = 230.days -
-~ 'For structural work = 365-52-8:64=241 = 240 days

I| II

(2) Workmg Hours

_ Actual dally workmg hours are assumed to be 8 hours mcludmg 1.5 hours
overtime. Two shifts of actual working hour of 6.5 hours each will be adopted for
some works earth excavauon of reservoir and structural works in the dry season. .

(3) - Labor Force

Skrlled and common laborers for the works wrll be recrmted from the
surroundmg area of the project, in Hanoi City.

4y Constructlon Matenals |

Major constructron matenals requnred are earth sand gravel stone 1umber
cement, reinforcement bar, precast RC and PC pile;: precast PC sewer pipe, structural
steel, steel pipe/sheet piles, etc. and are available in Hanoi or surrounding areas

. except the structural steel, steel pipe/sheet piles, which will be imported.. - -

' (5) Constructron Equrpment

Major coastructron works mclude excavatlon/dredglng of rivers, channels :

- lakes, and reservoirs, foundation for pumping station and related structures, piling and

concreting for its foundation, . concrete’ and steel works: for structures, bndges

. culverts and sewer constructron and embankments
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