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Chapter 3 Assessment of the Future Environmental Conditions without Counter-

3.1

measures

Predicied Water-Related Sanitation Environment in the Future without
Counter-measures

As mentioned in Section 1.2, the urban area is scriously affected by flooding, which
causes various kinds of damage to the sociocconomic life of the residents.

Direct damage (o houses, household goods, shops, merchandise,
public/government buildings, factories, farms, and fisherics is identified in the
report of the Study on Urban Drainage and Wastewater Disposal System in Hanoi
City prepared by JICA in 1995. Indircct damage is also taken into account,
including damage to fransporlation, communication, industry, and business.

In light of the above, this scclion describes the flood frequencics including
inundation periods and water levels that are predicted for the future if counter-
measures are nol laken.

Natura! drainage from the To Lich River basin to the Nhue River is totally
inadequate for large-scalc floods, but not for small-scale floods. The maximum
discharge from To Lich to Nhuc should, even during small-scale flaods, be limited
to 0.6 m¥%s/km’. This is judged by MOARD to be adequate for keeping the
protection level at a 10-year return period to the Nhue River.  For the Nhue River
basin, on the other hand, discharge must always be conlfined to less than 0.6
m¥/sfkm?, whether natural or mechanical drainage methods are applied.

During flood periods in the urban area, it is nearly impossible to drain storm-water
in the urban area by gravity to the Nhue River since the Than Lict [loodgate
located in the downstream siretch of the To Lich River is closed at a water level of
EL.3.5m. The watcr level of the Nhue River rapidly rises above EL.5.0m in case
of intensive heavy rainfall and remains higher than EL.3.5m for over 10 days.
This causes the water level to rise in the city rivers, flooding thc urban arca as
shown in Figure 1.2.5 of Part 2,

Flood probability of the city rivers is summarized as follows:
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Flood Prohability

Drainage Systems

Flood Probabilitics

(Withoul measures)

"o Lich River 3.year lo 5-yearr
Lu River 1.2-year
Kim Ngun River 1.6-year
Set River 1.1-yearr
Overall To Lich River System 1.2-yearr
Nhuc River System Less than S-year
Red River Syslem More than 100-year
Flood plain arca 10-year lo 25-year

Other Maia Rivers

5-year lo 10-year

Chanuels

Sewers

0.5-year lo 5-year

Less than 1-year

The urban area has suffered from floods every year, since flood probability of

urban drainage facilities, such as drainage channcls and sewers, is less than 1.0-year

duc to the lack of flow capacily. Figure 3.1.1 shows the flooding condition of

roads in the urban area classified by rainfall per hour (mm/hr), on the assumption %
that the concentration time of the main sewer is 60 minutes.



West Lake

-

b
e

oy,
L

’A

i
e s ¥
e MR .
] : HEs N : H
'!.Iq N .'. '_'l-.. e ')_" ‘: K r H
: il Fopm g mp oE L [
Iy, g

v’; ) -
Rl ‘_‘ _;‘-gr{‘f . b""-'l % ‘ ‘e .-...:‘l
M AN ,z.’ o .;:?;_ - .: %
H A ] M A o XY ‘-""l.‘._._._,. p .n
RO [ i [:e, . . .!‘ e,

Ay \4.

+ ép dvh b
- ' ‘_-"t'-'n : ] \ i
? ?. :'.; E - “ Vs
v i

LEGEND

Jlll_lllllllllll'l

River/
Orainage Channel .
t.ake/Pond

Existing Trunk Sewer

Out Let

Inundation Area
( <40 mm/hr)
Inundation Area
(< 60 mm/hr)
Inundation Ar¢a
{> 60 mm/hr)

311

Fig.

FLOODING CONDITION OF ROAD (1994)

JAPAN INTERNATIONAL COOPERATION AGENCY

-3




The Study on Environmental Improvement FINAL REPORT
for Hanoi City in Main Report, Volume 2
The Socialist Republic of Vietnam

3.2 Expected Water Quality in the Future without Counter-Mcasures

This scction presents eslimates of future water pollution in 2010 and 2020 without
any counler-measures.

3.2.1 Estimation of the Pollution Load Generated
(1) Pollution Source
1)  Domestic Pollution Load

Among of domestic wastewater generated and pollution load arc estimated by
using the same formula as shown in section 1.3.4(2), using data concerning
the estimated unit wastewater gencration amount, unit BOD poltution load,
and predicted population.

Unit BOD pollution load and unit water consumplion were estimated in the
Hanoi Drainage JICA Study (1995) and Hanoi Water Master Plan JICA
Study (1997) as shown below.

Unit Pollution Load and Unit Water Consumplion
Assumed in Previous JICA Study in Hanoi

Unit Unit Water Consumplion* 1 Unii Water Consumption*2
Year | Pollution 1 b ibtic Water fndevidual Ut D* R*
1992 40p/p/day 90 50
1996 120 70 50
2000 150 105 60
2005 ' 165 135 75
2010 60g/p/day 180 100 180 165 90

Data Sousce *1: Hanoi Drainage JHCA Study (1995)
*2: Hanoi Water Master Plan JICA Study (1997)
Nole *U: urban area, D: dcvcl('tpmcnt arca, R: rural area

As family incomes increase, unit BOD pollution load per capita will increase
gradually up to a certain level and then remain at that level.  In the Study, it
is assumcd that the level of unit BOD pollution load per capita will increase
to 60 g/p/day in 2010, and then maintain this level until 2020, The ceiling
level is almosi the same as in Japan. On the other hand, unil water
consumption is assumecd to increase gradually until 2020. Based upon
results of the previous studies, unit ‘BOD pollution load and wastewater
generalion per capita are assumed in the Study as shown below.
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Basc Data in the Study

Year Unit Pollution Load Wastewater Generation (L/p/day)
(BOD g/p/day) Urban Area Rura¥ Area
1997 40 120 50
2005 50 160 80
2010 60 180 %
2020 60 200 100

It was assumed that all water consumed is subsequently discharged as
waslcwaler,

2) Commercial and Inslitutional Pollution Load

It is assumed that commcrcial and institutional pollution load and wastewater
generation of commercial and institutional wastewater are 30% of the case of
domgstic pollution wastewater, as described in section 1.3.4.

3) Industrial Pollution Load

At present, industrial zones occupy about 440 ha. Industrial zones and
estates are planned to expand to 1,240 ha in 2005, 1680 ha in 2010, and 2540
ha in 2020.

Planned industrial cstates are expecled lo prepare central wastewater
treatment facilities. According to the Victnamese Industrial Eftluent Standard,
the required level of treatment process will be BOD 20 mg/l.. However, for
the purposc of ¢slimation for the wors! case scenario, construction of central
treatment processes in new industrial zones arc omitled here.  This means
that unit pollution loads and waslewater generation raies in future years are
assumed to be the same as at present.

Industrial development plans for cach environmental zone are shown in Table
3.2.1
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(2) Estimation of of Pollution Loads

Based on this data, BOD pollution loads gencrated in cach environmental zone are
calculaicd as below,

BOD Pollution Load Gencrated in each Environmental Zone

(kg/day)

Basin 1997 2010 2020

Area

(ha)
Zoue 1 Old City Center 3,499 47,946 59,082 62,400
Zone 2 Red River Right Bank -~ 5,590 143N 26,920 35,46
North West .
Zone 3 Red River Right Bank - 2,695 17,062 21,574 26,118
South
Zone 4 Dong Anh Urban Arca 8,525 7,044 30,479 66,736
Zone 5 Gia Lam Urban Area 4,295 9,272 15,932 33,744
Zone 6 Suburban Area 62,988 40,753 66,194 80,218
Zone 7 Ho Tay Area 410 1,067 1,986 2,496
Total Study Area 88,0602 137,535 222,366 307,458

For the purpose of comparison with cach envirenmental zone, unit BOD pollution
load generation per area is also calculated as shown below.

Unit BOD Pollution Load Generated in cach Environmental Zone

(kg/ha/day)
Basin 1997 2010 2020
Arca
Zone 1 Old City Center 3,499 13,70 16.89 17.83
Zone 2 Red River Right Bank - 5,590 2.57 4.82 6.39
North West
Zone 3 Red River Right Bank —| ~ 2,695 6.33 8.01 9.69
| South ' ] :
Zone 4 Dong Anh Urban Area 8,525 0.83 3.58 7.83
Zone 5 Gia Lam Urban Area ' 4,295 2.16 3.71 7.86
Zone 6 Suburban Ar¢a 62,988 (.65 1.05 1.27
Zone 7 Ho Tay Area | 410 2.60 . 4.83 6.09
Tolal Study Area 88,002 1.56 2.53 349

Based on these calculations, the following conclusions can be reached:.

+  The pOpu!'alio'n.in the Study Area is expected lo increase rapidly from 2.47
million in 1997 to 3.51 million in 2020, and living standards arc also expected
g to become higher. AcCordineg, total BOD Pollution load in the Study Area
is estimated at 136,564 kg/day in 1997, 226,409 kg/day in 2010 and 309,421
kg/day in 2020.
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*  Regarding the arca with the greatest pollution, i.c., Environmental Zone 1 (the @
Old City Center), the population is expected to decrease from 922,000 in 1997
to 800,000 in 2020 due to the restriction of the development.  However, the
increase in unit BOD load generation will make the BOD Pollution Load in
Environmental Zone 1 increase from 47,946 kg/day in 1997 to 62,400 kg/day
in 2020. Zone 1 with 3,499 ha, which is 4% of the area of Hanci Citly
generates 35% of the total pollution load in 1997 and will generate 20 % in
2020. Bccause of the high increase in pollution load generation in other areas,
especially Gia Lam and Dong Anh, the proportion of pollution generated in
Zone 1 will become relatively low.  Nevertheless, unit BOD generation per ha
in the area is extremely high, compared with other areas.

*  Due to drastic development described in the Master Plan, unit BOD pollution
generation in Zone 4 Dong Anh Urban Area and Zone 5 Gia Lam Urban Arca
are cxpected to increase rapidly, i.e. more than 9 times and 3 times,
respectively, from 1997 10 2020. The waler environment in these areas is
therefore expected to be changed drastically. '

*  Domestic pollution load accounts for 72% of tolal pollution load in 1997, and
is predicted to be 68% in 2010, 68% in 2020. Indusirial pollution load
accounts for 6% in 1997, rising 1o 11% in 2010, 12% in 2020. The ratc of
Industrial pollution load in Gia Lam and Dong Anh Urban Area is relatively
high. The rates in Gia Lam and Dong Anh Urban Arca in 2020 will be 21%
and 27%. 35% of the industrial zones will be located in Dong Anh Urban
Arca, and 20% is to be located in Gia Lam Urban Area. Treatment of
industrial cffluent in these arcas is very important parl of the pollution
countcrmeasurcs in the area,

3.2.2  Assessment of the Receiving Waler Quality

To predict the quality of water bodies, the runoff pollution load must be estimated.
Runoff pollution load depends on pollution foad generation and land use. Land
use in néw development areas is expected to change considerably. In the casc of
Dong Anh Urban Area and Gia Lam Urban Arca, the exisling agriculture land
which is about 50% of the tolal area is expecled to disappear, and change 1o urban
use including housing and industrial development. Because of the lack of data and
time, it is assumed the runofl of pollution is the same in this area as in the Study
Arca. The water pollution runoft model described in section 1.3.4 (4) is used to
cstimate future water pollution.
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(1) Major Rivers

The method of predicting the water quality of the major rivers is described in
section 1.3.4.

1) Cau River

The basin of Cau River in the Study Area is 54,400 ha, which consists of
Dong Anh and Soc Son district and parl of Gia Lam district. For the
prediction, BOD pollution load, wastewater generation and river flow amount
are estimated as shown below.

According to the river flow record, ycarly average flow of Cu River is
recorded between 180 m¥/day and 270 m'/day between 1965 and 1973, Hall
of the minimum yearly average flow, 90 m'%day (15,552,000 m’/day) is
adopted as Cau River Flow for the calculation.  The results of the prediction
is as shown below.

Prediction of BOD Concentration in Cau River

1997 2010 2020

BOD Pollution Leoad ke/d 31,215 76,700 121,577
Wastcwater Generation m*/d 51,743 167,267 309,865
River Flow m¥/d 4,752,000 4,752,000 4,752,000
Incremental BOD mg/L 0 +1.9 +3.6
concentration from 1997

Expecied BOD concentration mg/L 28-3.2* 47-51 64638
Evaluatiea U U u

Note: U: unpo]lﬁtcd, SP: slightly polluled; P: polluted
BOD valucs measured under the Study in 1999,

Even if no countermcasures are taken, water quality in Cau River will still be
clean because of the large amount of river flow with unpolluted water quality.
Outside of the Study Arca, induslrial aclivities in Bac Can, Thai Nguyen, Bac
Ninh, Hai Duong, Bac Giang and Vinh Phuc Disirict may have some impacl
on Cau River downstrcam of the Study Area.

2) CalLo River

The basin of Ca Lo River in the Study Arca is about 32,600 ha, which
consists of Dong Anh and Soc Son disiricl. Duc lo the drastic urban
development expected in Dong Anh urban area, the drainage system should
be changed. At present, the arca of agricultural land, especially paddy field,
accounts lor aboul the half of the arca in Donh Anh. Therclore, the
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drainage system and irrigation system are combined, and large part of
wastewaler gencrated in the arca is consumed in agriculture land. 1t is
assumed for the future prediction that all watcr in the arca is discharged to Ca
Lo River because of the dyke along Red River. However, some of the area
would be drained to Red River by the new drainage system, because it is
difficull to construct a drainage channel to Cau River far from Dong Anh
urban area.

According 10 the river flow record, yearly average flow of Ca Lo River is
recorded between 19.1 m*/day and 36.2 m¥/day between 1965 and 1973. Half
of the minimum ycarly average flow, 9.6 m*/day (829,440 m%/day) is adopted
as Ca Lo River Flow for the calculation.  ‘Fhe results of calculation are as
shown below.

Prediction of BOD Concentration in Ca Lo River

1997 2010 2020

BOD Pollution Load kg/d 19,359 54,425 94,940
Wastcwater Generation m¥/d 35,965 131,167 260,393
River Flow m/d 829,440 829,440 829,440
Incremental BOD _ mg/L 0 +7.3 +13.9
concentration from $997

Expected BOD Concentration | mg/L 2.8-4.8* 10.1 - 12.1 16.7 - 18.7
Evaluation u S S

Note:  U: unpolluted, SP: slightly polluted, P: polluted

BOD values measured under the Study in 1999.

Du¢ 1o development in Dong Anh Urban Area, Ca Lo River will become
“Slightly Polluted”.

3) Red River & Duong River

Only 305 ha of “Outside Red River Dyke Area” is located in the basin of Red
‘River in the Study Arca. According to the evaluation as shown below,
“Qutside Red River Dyke Area” will not have a serious impact on Red River.
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Calculation of Incremental BOD Concentration in Red River

1997 2010 2020

BOD Pollution Lead kg/d 3,568 4,028 3,900
Wastewater Generation m’/d 4,461 6,042 6,500
River Flow m’*Ad 143 million 143 million 143 million
Incremental BOD mg/L H +0.0006 +0.0005
concentration form 1997

Expecied BOD concenlration | mg/L 28-52 28-52 28-52
Evaluation u u U

Note:  U: uopolluted, SP: slightly polluted, P: polluted

“Red River Right Bank” may have an impact on Red River through Nhue
River at the junction between Red River and Nhue River about 100 km
downstream of the Study Area. However, this impact cannot be mentioned
in the study.

Duong River basin is not included in the Study Arca because long dykes are
consiructed along both sides of Duong River.  Water quality of Duong River
would not be affccied by activity in the Study Area.

4) Nhue River upsiream

Nhue River upstream is defined as the route from the beginning of the river to
the points of the junction with To Lich River. The basin of Nhue River
upsiream of the Study Area consists of 5850 including Environmental Zone 2
“Red River Right Bank — North West”. The BOD concentration caused by
other areas is calculated as below.

Incremental BOP Concentration of Nhue River Upsiream

1997 2010 2020

BOD Pollution Load kg/d 21,088 37,791 42,236

Wastewaler Generation m*d 55,745 109,653 139,791
1 River Flow _ m’/d 691,200 691,200 691,200

Incremental BOD mgl 0 +4.2 16.2

concentration from 1997

Expected BOD concentration | mg/L 32-58 74-10.0 9.4-12.0

Evaluation mg/L u u S

Note:  U: unpoliuted, SP: slightly polluted, P: polluted
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Present BOD value of Nhue River upstream is about 3.2 - 5.8 mg/l..  The
river waler quality will deteriorate gradually until 2020, and expected to be in
the level of “Slightly-polluted” in 2020,

Water Bodies in Red River Right Bank
1) To Lich River System

To Lich River System consists of To Lich River, Lu River, Set River and Kim
NgU River. The basin of the To Lich River System is divided into six arcas,
and calculations for the prediclion are carried out at six points on the rivers.
BOD poilution load generation and wastlewaler gencration amount for cach
arca are calculated as shown below,

BOﬁ Pollution Load Gencration and Wastewater Genceration in To Lich River System

Cn‘:l;t:_ BOD Pollution Load Wastewater Amount
(ba) (BOD kg/day) (m%/day)
1997 | 2010 | 2020 | 1997 | 2010 | 2020
7o Lich(Upper) 1.69| 19,226] 24,558] 26434 57.678] 80371 88114
Lu(Upper) so0| 8,181 10029 10592 24,544] 32,823] 35308
Set&Kim (Upper) | 1,033| 15,521] 18832 198%0| 46564] 61,633 66,300
To Lich(middlc) 770, 49000 6833 8427 144000 21,877 27568
Kim(middle) 18171 7,750, 9.6%| 11522 2003 26411 32,009
To Lich(down) noto]  3760] 4751 4812] 10717] 14661 14910

BOD concentration for cach point is predicted as shown below.

BOD Concentration of To Lich River System

(BOD mg/L)
1997 2010 2020
Up Stream '
Ul (To Lich River) M 44 45
U2 (Lu River) . . _ 49 - 48 48
U3 (Set River) _ 48 : 47 47
U4 (Kim NgU River) - 48 47 47
Middle Stream _ : _
M1 (To Lich River) 43 44 45
M2 (Kim River) 40 C 41 42
Downstream ‘
DI (To Lich River) 40 a2 2

All points of To Lich River System are classilied as definitely “Polluted”.
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2) Nhue River Lower

Water quality prediction of Nhue River upsiream was carried oul above. At
the junction between Nhue River and To Lich River, the water of two rivers
arc mixed. BOD concentration of Nhue River aller mixture with To Lich
River is calcutated as shown below.

BOD Conceniration of Nhue River afler Junction with To Lich River

1997 2010 2020
To Lich River*
BOD Concentration mg/L 40 42 42
River Flow n’/d 310,356 374,179 400,605
Nhue River*
BOD Councentralion mg/L. 32-58 108 -13.4 14.3 - 16.9
River Flow m’/d 1,290,000 1,290,000 1,290,000
Nhue River '
Expected BOD concentration | mp/L 10.9-13.6 202-22.8 24.2-26.8
Lvaluation : S S P

Note:  U: unpolluted, SP: slightly polluted, P: poliuted
As caleulated above.

3) Other Area

The average BOD concentration in water bodies such as small rivers and
canals in the basin of Nhue River upper is calculated as shown below.

Average BOD Concentration in Urban Area in the Basin of Upper Nhue River

1997 2010 2020
BOD Pollution 1.oad kg/d 19,290 29,086 37,473
Wastewater Geweration | mid 50,350 101,092 128,832
Natural Flow md 199,520 199,520 199,520
Expected BOD concentration | mg/L. 18 21 25
Evaluation ' S ) S S

Note:  U: unpolluted, SP: slightly polluted, P: polluted

The area in Red River Right includes “Tu Liem Suburban Area” and “Thank
Tri Suburban Arca”. Predictions for both arcas are as shown below.,
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Average BOD Concentration in Tu Liem Suburban Areca

1997 2010 2020
BOD Pollution Load kg/d 3,663 5,776 6,157
Wastewater Generalion m*/d 4,578 9,452 11,261
Natural Flow md 75,7120 75,720 75,720
Expected BOD concentration | mg/l. 12 16 18
Evaluation S S S

Note:  U: unpolluied, SP: slightly polluted, F: polluted
Average BOD Concentration in Thanh Tri Suburban Area

1997 2010 2020
BOD PoHution Load ke/d 8,695 14,309 17,752
Wastewaler Generation m'/d 11,668 24,106 30,254
Natural Flow mYd 159,780 159,780 159,780
Expected BOD concentration | mg/l 13 18 21
Lvaluation S S S

Note:  U: unpolluted, SP: slightly polluted, P: polluted

Water bodics in these suburban arcas are expected o deteriorale gradually,
but still be within “Slightly polluted” in 2020.

(3) Water Bodics in Red River / Duong River Left Bank

The area covers “Environmental Zone 4: Dong Anh Urban Arca”.
developing, the existing irrigation and drainage channels will be reconstructed to
meet the new development requirements. Therctore, the condition of water bodies
cannot be expected to be maintained. It is assumed that pollution runoff in the
arca is same as that of the To Lich River Basin. Predicted water qualily is as

shown below.

As the area is

Calculation of Average BOD Values in Red River/Duong River LeR Bank Area

unit 1997 2010 2020
BOD Load ke/day 19,090 51,689 91,181
Wastewater Generation m*/day 35,588 ]26,391 253471
Natural River Flow m’/day 496,900 496,900 496,900
Expected BOD Concentration m’/day 10 19 26
Evaluation u S P

Note: U unpolluted, SP: slightly polluted, P; polhuted

3-13
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% As shown below, the water environment in the area is cxpected Lo deteriorate
rapidly until 2020, if no countcrmeasures are taken.

(4) Walcr Bodies in Duong River Right Bank

The area covers “Environmental Zone 5: Gia Lam Urban Arca”.  As the arca is
developing, the existing irrigation drainage channcls will be reconstrueted to meet
the ncw development requirements. Therefore, the condition of water bodics
cannol be expected 1o be maintained. Predicted water quality is as shown below.

Calculation of Average BOD Values in Duong River Right Bank Area

upit 1997 2010 2020
BOD Load kg/day 11,145 23,384 40,692
Wastewater Generalion m/day 25,587 60,538 115,050
Natural River Flow m*/day 193,340 193,340 193,340
Expected BOD Concentration m’/day 13 21 2
Evaluation : S S P

Note:  U: unpoliuted, SP: slightly polluted, P: polluied

As shown below, walter environment in the area is expecled to deteriorate rapidly
until 2020, if no countermeasures are taken.

(5) Water Bodies in Soc Son

It is expected that the Unit BOD Load generation rate will increase from 0.41
kg/hafday in 1997 1o 1.03 kg/ha/day. The BOD load generation will still be low
in comparison with the present condition in Dong Anh Urban Area (0.83
kg/ha/day) and Gia Lam Urban Areca (2.16 kg/hafday). The water bodies would

f;i

be “Unpolluted”. _
L unit 1997 2010 2020
BOD Load - kg/day 12,125 25011 19,157
Wastewater Generation m’/day 25,587 60,538 115,050
Natural River Flow mYday 590,420 590,420 590,420
Expected BOD Conceniration m’/day 7! 9 10
I Evalualion U U U

Note: Uz unpolluted, SP: slightly polluted, P: polluted
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(6) Wosl Lake

Duc to Jack of detailed information about environmental mechanisms in West Lake,
prediction of future lake water quality is difficult. According to the estimate of
BOD pollution load generation in Ho Tay area, the generation amount will increase
about 1.9 times in 2010 and 2.3 times in 2020, compared with generation in 1997,
Later on, thc quality of the lake is expected to deteriorate rapidly, if no
countermeasures are taken.

(7) Overall Estimates

The resulls of the estimates of future water pollution prediction are summarizcd

below:;
Prediction without Countermeasures
1997 2010 2020

Zone 1 QM City Center ToLich River P P P

Lu River

Set River

: Kim Rivee

Zone 2 Red River Righ Bank — | Nhue River (upper) U S S
North Wesl _ & Other S S P
Zone 3 Red River Right Bank -~ ] To Lich River P P P
South Lu River

Set River

Kim River
Zone 4 Dong Anh Urban Area Van Tri Lake & Gther U S P
Zone 5 Gia Lam Urban Area Bac Hong River & Other S S P
Zone 6 Sub-Urban Arca
Soc Song U U u
Dong Anh U S P
Gia Lam S S P
Tu Licm S S S
Thaoh Tri S - 8 S
Zone 7 Ho Tay Area S P P
Major River Cau River U U U

: Ca Lo River U S S

Red River U U u

Duong River U u U

Nhue River (Lower) S S S

Note:Un-polluted, S: Stightly Polluted, P: Polluted

Figure 3.2.1 and 3.2.2 present Future Water Pollution Maps showing the
prediction of BOD pollution condition of major rivers and urban rivers in 2010 and
2020, respectively.  Figure 3.2.3 and 3.2.4 present Future Water Pollution Maps
showing the prediction of water pdllution condition in each arca in 2020 and 2020,
respectively.



The Study on Environmental fmprovement

for Hanoi City in
The Socialist Republic of Vietnam

FINAL REPORT
Main Report, Volume 2

Table 3.2.1

Future Development Plan of Industrial Zone

Ul;:.;‘n Name of Indusirial Zone Present 2005 2010 2020
Zone 2 98.6 256.0 316.0 426.0
16 Cau Dien Mai Dich Indvstrial Zone 27.0 71.0 110 710
16 Chem Industrial Zone 15.0 20.0 20.0 20.0
16 Sourth Thang Long Indusirial Zone 0.0 100.0 160.0 2700
19 Thuong Dink Read No. 6 Industrial 56.6 59.0 59.0 59.0
Zone
Zone 3 190.7 226.7 226.7 226.7
21 Thuong Dink Road No. 6 ludustrial 37 39.2 39.2 39.2
Zone
23 Minh Khbai, Vioh Tuy, Mai Dong 81.04 1015 101.5 101.5
Industrial Zone
23 Truong Dish, Hoang Mai Iudusirial 32,0 320 320 320
Zoue
22 Cau Buou lodustrial Zone 40.0 54.0 54.0 54.0}
Zone 4 700 300.0 500.0 895.0
37 Dong Anh Industiial Zone 70.0 150.0 280.0 545.0
30 North Thang Long Industrial Zone 0.0 150.0 2200 350.0
Zone 5 42.0 310.0 380.0 510.0
26 Duc Giang, Gia Lam, Cau Duong, i8.0 80.0 80.0 80.0
Yen Vien Industrial Zoae
26 Sai Don A 24.0 80.0 80.0 80.0
26 Sai Don B 150.0 2200 3500
Rural 40.0 150.0 260.0 480.0
Van Dien, Phap Van lndustrial Zone 40.0 50.0 500 50.0
Noi Bai Indusirial Zone 0.0 100.0 210.0 430.0
TOTAL 441.3 §,242.7 1,682.7 2,531.7
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3.3.1

Expected Air Quality in the Future without Counter-mcasure

This section presents the estimates of future air pollution loads for 2010 and 2020
and their potential impacts on air quality. No countermeasures were considered
and the same basic air cmission factors used to evalualed present air emission were
used. ‘This represents somewhat a worse case situation especially for industrial
cmissions since improvements to existing facililics arc alrcady planned and new
sources will be less polluting than the existing ones.

Estimation of the Pollution Load Generation and Emission
(1) Domeslic cmissions

Total emissions from household was estimated by simply increasing the amount of
fuel used by the same proportion as population increased in each environmental
zonc. As family income increases, it is belicved thal cnergy consumption per
capita for cooking will remain the same. I is also reasonable to assume that as
family income increases, many familics will prefer the use of electricity or gas over
coal for cooking purposes. This means that even without countermeasures, the
actual emissions of air pollutants will increase at a slower rate than population.
For purposes of estimating for a worst case scenario, fucl lype swilching in relation
to family income is neglected here.  The same pollutant emission factors and the
same fuel use frequency by environmental zone than in the scction presenting the
actual loads were used in the estimation of pollutant loads for 2010 and 2020.
The Old City Center Environmental zone and especially the Ancient Quarler Area
population unit has the highest emission density (V/y/km?), with values cqual to 10
and 25 times the overall average for all the siudy area. Resulis for present and
future conditions for 2010 and 2020 are presented in Tables 3.3.1 and 3.3.2.

(2)  Indusirial emissions

Future air emissions load cstimates from industrial sources have a large potential of
~increase.  In addition to emissions from existing sources, there will be a large

number of new sources. The majorily of these new sources will be located in

‘existing industrial zoncs that will cxpand or in new industrial zones to be developed.

For each existing and planned industrial zone, the 2020 Master Plan for Hanoi City
defines cstimated number of employees and the type of industrial production.  As
for most of the existing industry, none of the planned industrial installations can be
quahhed as heavy industry i in telation (o almosphcm emissions, such'as: cement

 (clinker) manutacturmg, petroleum refining, primary metal smelting, thermal power

electricity production.. Most of the planned industrics are manufacturing plants
that usually do not require large amounts of energy. Individually, e each of these
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new industrial sources can be qualified as a minor source, butl as a whole they
could still be a significant contributor to atmospheric emissions, especially for
particulate matter and sulfur dioxide if coal and heavy oil remain the privileged
sources of encrgy.

Based on the coal and oil consumption from actual industries and arca of present
industrial zones, an average cmission factor per unit area (1/y/ha) was calculated for
each contaminant {CO, NOx, TSP and SO,). Emission factors arc presented in
Table 3.3.3. Total suspended particulate (TSP) from brick and tile factorics were
cxcluded from the calculation of emission factors per unit area.

These emission factors, with the planned area of new industrial zones, were then
applicd 1o estimate industrial air pollution loads for 2010 and 2020. Results arc .
presented in Tables 3.3.4 and 3.3.5.  Almost all the increase in industrial emissions
with occur in the new industrial zones: North and South Thang Long, Sai Dong B,
Dong Anh, and Soc Son. Industrial cmissions in the present urban arca should
remain practically the same.  Globally, industrial ¢cmissions from fuel combustion
could increase by a factor of 5 to 6 belween 1997 and 2020 if no reduction
measures are implemented.

(3) Motor vehicles cmissions

Mobile sources are already the dominant source of carbon monoxide, nitrogen
oxides, and lead in Hanoi. They arc also a major emitter of sulfur dioxide and
dust (resuspension) to the atmosphere. The transportation scctor is already the
most important source of regional air poliution in Hanoi.  With economic growth,
atmospheric emissions from the transportation sector have a large increase
potential. Total running kilometers by motor vehicles is estimated 1o incrcase by
3.5 between 1997 and 2020. '

Prediction of future cmission loads without countermeasures are based on the “The
Master Plan of Urban Transport for Hanoi Cily in Viet Nam (MPUT)” sponsored
by JICA in 1997 and on the same emission factors used for estimating 1997
pollution toads from motor vehicles. The population and land use frameworks in
the transporl study and in this Study are quite different.  For population, the urban
iransport master plan used a total population for Hanot of 4.7 millions in 2018,
including the town of Ha Deng. This town, even if not in the administrative
boundaries of Hanoi, is in fact a suburb of Hanoi. '

In this Study, the suburb of Ha Dong is not included in the Study area and the
population of Hanoi is considered to b¢ 2.82 millions in 2010 and 3.51 millions in
2020, according to the Hanoi Cily Master Plan for 2020. Compared o the
MPUT for 2015, the total number of trips per year in our predictions for 2010 and
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2020 must, therefore, be smaller. The average trip length should be slightly
shorter because of a smaller urban expansion.  Also, the trip share [or molor
vehicles should be slightly higher in 2020 than in the MPUT because of a longer
cconomic growth period.

The following assumptions were used to eslimated total kilometers traveled by
transport mode in Hanoi in 2010 and 2020, based on the figurcs of the MPUT for
2015:

* total number of trips is proportional to population.

» molor vehicle trip share is lower in 2010 and higher in 2020 than in the MPUT
for 2015.

+ average trip length is smaller than in the MPUT in 2010 and 2020 becausc of
smaller urban expansion.

+ vehicle occupancy is unchanged.

« share of bus tiips and average bus trip length remain the same (no promotion of
public transport).

The share of trips for cars and motorcycles was estimated by interpolation and
extrapolation from the estimates given in the MPUT for 1995 and 2015.
Thercfore, the share of trip by personnel motor vehicle (motorcycle, car) increases
from 2010 to 2020, mainly because of economic growth. MPUT does not give
the average trip length by mode. The average all mode trip length for 2010 and
2020 were sel in between the MPUT estimates for 1995 and 2015, because of a
much smaller urban expansion in our macro frame compared to the one used in the
MPUT. Trips length by mode were then delermined by trial and crror until the
average all mode trip length matches the previously set value.

Results from theses calculations are presented in Table 3.3.6 for the 1997, 2010
and 2020 cases. The 1995 and 2015 sccnarios of the MPUT are presented for
comparison. The 1995 MPUT and our 1997 cases were already discussed from
the present siluation of air emission.

Future pollution loads predictions withoul countermeasures are presented in Table
3.3.7. They only considér the estimated changes in running kilometers per transport
modeé and an increase in fuel consumption of 5% for 2010 and 10% for 2020
because of slower traflic and congestion. This load estimate has also the
followmg limitations:

¢ changcs in the vehicle {leet age dlslnbunon are nol considered: as a vehicle gets
older, air emissions increase; ' :
* traffic llow COﬂdlliOﬂS are considered only by mueasmg by 5% or 10% |
rg‘ ‘consumption: in congested traffic were vehicles stop and go, air emissions
' per kilometer traveled arc higher. |
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+ for buscs, the estimated running kilometers undcerestimaltes the actual distance
traveled by the buses, For example, if on their routes the buses make long
distances with very few passengers, then the distance traveled is not entirely
accounted lor.

* changes in fuel consumption of vchicles are not considercd. For example, it
motorcycle engines become more powerful, their fuel consumption will
increase and so will their air cmissions.

(4) Summary of future prediction loads without countermeasurcs

Table 8 presents the summary of future emissions loads for Hanoi. Emission loads
will increase between 2 and 4.8 times the present levels.  Domeslic emissions will
increase but will become much less important compared to transport and industrial
emissions. Domestic emissions will increase by a factor of 1.43 by 2020, while
industrial and transport emissions will increase, respectively, by a factor of 5.7 and
4.2. 'The increase from mobile sources could get much larger if the proportion of
old vehicles in the flect increases or if motorcycles become more powerful.

Asscessment of the Amhicnl.Envirohmcnt Conditions

In other to asscss future gencral air qualily in Hanoi, an air dispersion mode!l was
used for the estimated atmospheric cmissions presented in the previous section.
As in Pant 2 (Section 1.2.1) of this Reporl, domestic and transport ¢missions were
distributed in cach environmental zone following the population distribution by
zone. Industrial fuel combustion emissions were distributed in cach industrial
zone according 1o arca ol cach industrial zone. The model was ran for all
contaminants for years 2010 and 2020.

As for the assessment of present conditions, resulls are representative of general air
quality in an arca. Concenlrations near industrial zoncs or isofated industrial
sources, major roadways or high density residential areas using coal should be
higher than presented here.

Table 3.3.9 presents (he maximum calculated concéntrations over one year for the
whole Study arca for years 2010 and 2020 without applying countcrmeasures.
When a maximum calculated concentration occurs in an indusirial zone (1Z) and is
above a standard value, the highest calculated value outside an 1Z is also indicated.
In general, maximum calculated lead, CO and NO, occur in the central area while
maximums for SO,, TSP, and PM10 occur near industrial zones.

‘For 2020, maximum resuifs, occurring mostly in the central area, are about two
“times higher than those calculated for the present (1997) situation, even if



The Study on Environmental mprovement FINAL REPORT
for Hanoi City in Main Report, Volume 2
The Socialist Republic of Vietnam

cmissions increase by a factor of almost five. This is bccause emissions are
distributed over a larger arca.

Bascd on the calculations, the following conclusions can be made for 2020:

*  Annual TSP levels now reach values close to four times the annual standard in
the central area and short term average are even higher ncar industrial zones
when compared to standard,  Same conclusion can be made for PM10.

* SO, could reach values over standards for all averaging periods in the ceniral
arca and around industrial zones.

*  NO, levels could also be above standard in the central arca.

¢  CO levcls are getting closer 1o the 8 hours standard in the central area. This
mcan they could somctimes exceed the standard values locally near heavy
traffic roadways.

*  Lead is below standard with values remaining at about 40% of standards.

The resulting air pollulion maps for TSP and PM10 for 2010 and 2020 without
countermeasures are presented in Figures 1 and 2, with the pollution for the
present siluation.  The maps clearly show the expansion of the polluted zone.
Results of air pollution classification per pollutant for 2010 and 2020 are presented
by Environmental zonc in the following tablcs.

Evaluation of Air Qualily by Environmental Zene in 2010

Environmental Zone CcO NO, S0, TSP PMI10 Icad All
1 Old City Center U P-SP U P P U P
2 Red River Right Bank U u U P pP-Sp U P
North-Wesl :
3 Red River Right Bank U .| USP U P P U r
South
4 Dong Anh urbap aréa U U U P Sp-U U P
5 Gia L.am urban area U U U-Sp P-SP | P-SP-U U P-SP
6 Rural Arcas _
Tu Liem U U u P-SP | SP-P-U u P-SP
~ Soc¢ Son U U USP | UP-SP| USP-P} U U-Sp-p
Dong Anb v U u U.p jusepr| U |uUsPPp
Thanh Tri u - u U [ SP-U-P| USP-P U | SPU-P
Gia Lam U U U SP-U { USP u sr-u
7 Ho Tayarea U -Sp U P P-Sp U P

Note:  U: unpoliuted, SP: slightly polluted, P: polluted _
When scveral classes are indicated for the same enviroumental zone, (he first oue covers the
largest area in the zone. ' '
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Evaluation of Air Quality by Environmental Zone in 2020

Environmental Zone CO NO, SO, TSP PMI0 | iead All
1 Old City Center U P P-U P P U P
2 Red River Right Bank U SP U.SP P P U P
North-Wesl _ .
3 Red River Right Bank U Sp-P ] U-SP-P P P U P
South .
4 Dong Anh urban arca U U-SP | U-S5P P P U P
5 Gia Lam wiban area U U-SP | U-SP-P P P U P
6 Rural Areas :
Th Licm U U-SP | U-SP-P P P-SP U |4
Soc Son U USP | U-SP-P | P-SP-U | SP-P-U U P-SP-U
Dong Anh U u-sr | USSP SP-p Sp-p U SP-P
Thaoh Tri U U-Sp U P-SP SP-p U P-SP
Gia Lam U U-Sp U-SP P-SP SP-P U P-5p
7Ho Tay arca U sp U P P U P

Note:  U: unpolluted, SP: slightly polluted, P: polluted
When several classes are indicated for the same environmental zone, the frst one covers the
largesl arca in the zone.

The evolution (deterioration) of air quality from 1997 to 2010 and 2020 for cach
environmental zone is presented as below.

Air Quatlity by Environmental Zone for 1997, 2010 and 2020 without countermeasures

Environmcnlal Zone : 1997 2010 2020
1 OM City Center P P P
2 Red River Right Bank  North-West U-P-SP P P
3 Red River Right Bank  South P-U-5P P P
4 Dong Ach urban arca U P P
5 Gia Lam urban arca U-spP P-SP . r
6 Rural Arca :
Tu Liem U P.SP P
So¢ Son U-Sp-p U-Sp-pP P-SP-U
Dong Ash USP u-sp-p Sp-p
Thanh Tri u-p SP-U.P P-SP
Gia Lam u SP-U P-SP
7 o Tay area ' u.p P P

Note:  U: unpolluted, SP: slightly polluted, P: polluted
When scveral classes are indicated for the same environmental zone, the first oné covers the
largest area in the zone.

As scen in this table and figures 3.3.1 and 3.3.2, the polluted Zones cover a niu_ch
larger arca in 2010 and 2020 compared to 1997.  For 2010 and 2020, most of the
Study arca is considered as polluted by TSP and PM10.  NO, pollution remains in
the Old City Center and a slightly potluted” zone cxpands in the surrounding
zones from 2010 10 2020,
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Table 33,1 Estimated domeslic fucl consumption and
atmospheric emissions for 2010 and 2020

1997 2010 | 2020
Fucl Estimated Fuel Consumption (Uy)
Coal 125,000 145,688 185,631
Wood 38,430 44,301 55,970
Kerosene 19,371 20,409 23,716
Gas 7,639 8,096 9,427
Pollutant Estimated Pollutant Emission Load  (U/y)
502 1,335 1,547 1,962
NOX 315 360 450
CO 8,908 10,339 13,131
TSP 1,483 1,721 2,185
Table 3.3.2 Estimated domestic atmospheric emissions
for 2010 and 2020 by Environmental Zone _
. {Unit: 1/y)
Environmental 1997 2010 2020
Zone so, [ nox | co [ 1se | so, [ wox | co | tse | so, | nox | co | TSP
1- 0ld City 425 115] 2,192 466 381 103] 2,502 418 368 100 2,422 404
Cenler
2- Red River 156 4 1,049 174 196 43 1,322 220 226 500 1,523 253
Right Bank -
NW
3. Red River 152 331 1,025 170 146 Ky 084 164 168 37 1,134 188
Right Bank -
South
4- Deng Anh 61 15 453 75 136 411 1,250 208 397 87 2,673 444
5- Gia Lam 76 17 515 86 91 20 610 101 194 43] 1,305 217
6- Rural Area 451 99| 3,032 S04 537 118] 3,613 601 596 131] 4,009 667
7- HoTay 8 2 42 7 11 3 57 10 12 4 66 11
Total Hanoi 1,335 315] 8908f 1,483] 1,547 360{ 10,339] 1,721 1,962 450] 13,1317 2,185
Table 3.3.3 Emission factors for 17 fuel combustion _
. (Unit: t/fy/ha
50, NOx CO TSP PM10
633 4.29 i1l 18.38 13.78

Table 3.3.4 Estimalcd almospheric emissions from industrial fucl combustion
for 2010 and 2020 without countermeasures

(unifs: {ons/year)

Year |Areaolindustrial | g o, co TSP PMIO
. . zones (ha) - : :
1997 4413 2794 1893 189 g1 6083
¢ ) 2010 16427 10 400 7047 1820 30192 22 644
2020 2537.7 16 067 10 886 2812 46 642 14 982

Excluding TSP emissions from brick factories (82 000 tfy in 1995)
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Table 3.3.5Estimated Atmospheric Emissions by Industrial Zone for 2010

and 2020 (fuel only)

1997 {unit:fy)
ludustsial Zene Area (ha)  |SO, NOx cO TSp PMI10
Thuong Binh 943 597 405 104 1733 1300
Mioh Khai - Vinh Tuy 81 513 347 20 1 489 1117
Truong Dinh - Hoang Mai 32 203 137 35 588 441
Van Dicn - Phap Van 40 253 172 4 735 551
Cau Dien - Mai Dich 27 171 116 30 496 n
Chem 15 95 &4 17 276 207
Cau Buou 40 253 172 44 735 551
Duc Giang - Gia Lam -Yen Vien 18 114 n 20 kX! 248
North Thang Long
South Thaeg Long .
Sai Dong A 24 152 103 27 441 331
Sai Dong B
Deng Anh 70 443 300 78 1287 965
Soc Son
Tolal 441 2 794 1893 489 8111 6 083
2010
Indusirial Zone Area (ha) {50, NOx Co TSP PMI10
Thuong Dinh ) 98.2 622 421 109 1805 1354
Mih Khai - Vioh Tuy 101.5 643 435 112 1 866 1399
Truong Dinh - Hoang Mai i2 203 137 35 588 441
Vau Dien - Phap Van 50 in 214 35 919 689
Cau Dica - Mai Dich 71 488 330 85 1415 1061
Chem 20 127 86 22 368 276
Cau Buou 54 42 232 60 993 744
Duc Giang - Gia Lam -Yen Vien 80 507 343 89 1470 1103
North Thang Long 220 1393 944 244 4 044 3033
Sonth Thang Long 160 1013 686 177 2941 2206
Sai Dong A 80 507 43 89 1470 1103
Sai Dong B 220 1393 944 244 4 044 3033
Dong Anh 280 1773 1201 310 5146 3 860
Soc Sen 210 1330 901 233 3 860 2895
Total 1683 10 654 7218 1 865 30928 23196
2020 :
Indusirial Zone Area (ha) |50, NOx cO TSP PM10
Thueng Dinh 98.2 622 421 109 1 805 1354
Minh Khai - Vinh Tuy . 101.5 643 435 112 1 866 1399
Truong Dinh - Hoang Maij kY 203 137 KM - 1588 441
Van Dicn - Phap Van 50 i1 214 55 919 689
Cau Dien - Mai Dich 77 488 330 85 {1415 1061
Chem 20 127 86 22 368 276
Cau Buou 54 42 {232 60 993 744
Duc Giang - Gia Lam -Yen Vien 80 507 343 89 1470 1103
North Thang Long 350 2216 1501 388 6433 4 825
South Thang Long 270 1709 1158 299 4 963 3722
Sai Dong A 80 507 KPR} 89 1470 1103
Sai Dong B 350 2216 1501 388 6433 4825
Dong Aunh 545 - 3451 2338 604 10017 7513
Soc Sun 430 2722 1845 476 7903 5927
Tolal 2518 16 067 10 886 2812 46 642 34982
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Table 3.3.6 Summary of running kilometers and fucl consumplion estimales

1995 1997 2015 2010 2020 .
urmr uTrMmMpr
Population in Ilanoi (millions) 2.4 2.48 4.68 2.32 3.51
Number of trips (10%y) 3,294 3,408 3,929 5,500 6,699
Average trip length by mode (km)
All modes 5.27 547 6.47 578 6.32
Bicycle 2.5 2.5 2.5 2.0 20
Motorcycle 8.0 8.0 8.0 6.5 6.5
Car 11.0 11.0 11.0 10.0 10.0
Bus 18.0 18.0 80 18.0 18.0
Truck 15.0 150 15.0 15.0 150
Trip share by mode (%)
Bicycle 61.3 57.9 318 350 250
Motorcycle 316 35.0 49.6 55.7 64.1
Car 0.7 0.8 27 2.0 3.0
Bus : 5.6 5.6 14.0] 5.6 5.6
Truck : _ ¢.8 0.8 2.0 1.7 2.3
Running Kilometers per year 11,312 . 12,102 35,640 19,689 26,060
(10° kmyy) |
Bicycle 4,808 4,698 6,759 3,667 3,190
Motorcycle 5,948 6,816 25,286 14,223 19,937
Car 88 103 G502 379 693
Bus 139 144 417 231 281
Truck 329 _ 340 2,277 1,189 1,959
‘Total motor vehicles . " 6,504 7,403 28,881 16,022 22,870
Estimated fuel consumption (I/y) '
Gasoline : - 97,190 111,591 467,700 262,233 403,544
Diesel o o 119,284 123,413 686,768 380,087 628,310
Basic fuel consumption (/100 km}  Moloreycle 2
Car 14
Bu.s 30
Trock KlH]
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Table 3.3.7 Estimated Running kilometers and Air Emissions from transporl sector

Base case - 1997

Transport Running km $02 HOx o TSP PM10
. Mode (10°kmy) | gxm W |gkmj] ty | gxm t gkm | ty jgkm]| ty
Gasoline vehlcies
Moto 6816 0.0074 50 03] 2045 20] 136320 0.14 9541 009 611
Car 103 0.052 5 3 310F 502 5191 0.30 31] 0.19 20
Total gasoline vehicles 6919 56 2355 141 511 945 : 631
Diesel vehicles :
Bus 144 25 360 15.7 2258 7.4 1064 29 A7 29 417
Truck 340 25 850 157} 5340 74 2517 29 986 29 986
Tolal diesel vehicles 484 1210 7598 3581 1404 1404
Tolal all vehicles 7403 1266 9953 145 093] 2389 2034
Road resuspension]  294| 21766] 056] 4173
Total 24 155 & 207
2010 without countermeasures
Transport Running km 502 NOx co TSP PM10
Mode (10°kmiy) | gm W fgkm | tw | axm ty gxm ! vy |akm]| ty
Gasoline vehicles :
Moto ) 14 223] 00078 111} 0315 4480 2§} 20869i]| 0.147) 2091 009 1338
Car : 379 0.055 21 3.15 1 195] 5271 19 993 0.32 1 19 0.20 76ﬂ
Tolal gasoline vehlcles 14 603 131 5 675 318 685 2210 1415
Diesel vehicles . )
Bus 231 2625 606] 16.485 3808 1.77 1795] 3045 703 30 703
Truck 1189 2625 3120] 16.485] 19593 7.77 9235 3.045] 3619 3.0 3619
Total diesel vehicles 1420 3726 23 401 11030 4323 4323
Total all vehicles 16 022 858 29 077 329715 6533 - 5737
Aoad resuspension 294] 47105 056 903
Including a 5% increase if emission factors because of slower traffic and congestion Total 53 638 14767
2020 without countermeasures
Transport Running km 502 NOx co TSP PMi0
Mode (10°kmiy) | aqxkm | ty laxm| ty Jakm] ty lakm| ty Jaxm]| ty
Gasoline vehicles
Moto 19937 0.0081 162 0.33 6579 221 438607 0.154 3070] 0.10] 1965
Car 593 0.057 40 3.3 2287] 5522 38 267 0.33 2291 021 146
Tolal gasoline vehicles 20 630 202 ) 8 866 476 875 3299 211
Diesel vehicles ’
Bus 281 275 4] 172.27 4853] 814 2290 319] . 838 32 898
Truck 1959 275| s386] 17.27] 33825) s814] 15943 39| 6248 32| 6248
Total diesel vehicles 2240 6 160 .1 38684 18 233 7145| 7145
Total all vehicles 22 870 6362 47 550 495 108 10 444 9 257
fload resuspension 294 67237] 056] 12889
Including a 10% increase in emission factors because of slower Uaffic and congestion  Total 77 681 22 148
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Table 3.3.8 Estimated air pollutant emissions (1/y) by scctor of activily in Hanei for 2010 and

2020
Units: tonsfyear
Base case ! 1997
Scctor of Activity S0, NOx cO TSP PM10 lead
Industry(fuet combustion only) 27H 1893 489 8111 6083 -
lndustry(process)* -- - - 82 000 16 400 -
Transport 1266 9953 145093 2389 2034 22
Road dust f¢suspension - - - 21766 4173 --
Domeéstic {fuel combustion) 1335 315 8 908 1483 1483 -
Total 5395 121621 154490 115749 30173 22
Without countermeasures: 2010
Sector of Activity 50, NOx CO TSP PMI0 lead
[ndustry{fucl combustion only) 10 654 7218 1865 30928 23 196 --
[ndustry{process)* -- -- -- 82 000 16 400/ -
Transport 3858 29071 329715 6533 5737 52
Road dust resuspension -- - - 47 105 9030 --
Domestic (fuel combustion) 1 547 360 10339 1721 1721 --
Total 16059) 36655 341918] 168287 56 084 52
Without countermeasures; 2020
| Sector of Activity S0, NOx co TSP | PMI0_| ILead
Industry(fuel combustion .only) 16 067 10 886 2812 46 642 34982 --
Induélry(pr‘ocess)‘ -- -l -} 82000 16 400 -
Transporl 6362]  475s0] 495108] 10444] 9257 8l
Road dusl resuspension -- -- - 67 237 12 389 -
Damestic (fucl combuslion) 1962 450 13 131 2 185 2185 --
Total 24 391 58886] 511051] 208 508 75 113 81

" Noté ;

* from the estimated TSP emissions for 1995 for tile and brick manufacturing cited in  "Report on the
Current Condition of Air .

Eovitonment in Hanoi City" (in Vielnamese), Center for Lnvironmental Technology Coasultancy, July
1998,
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2010 without countermeasures

Table 3.3.9  Maximum calculated air pollutant concentrations in ambicat air

Units: mg/m’

Air
Contaminant
CO

NO,

SO,

TSP

PM10

Lead

1 hour
14.4 - Cenlral
below standard
0.510 - Ceatral
above standard
-1Z
0.500 - Central
above standard

Avcraging Period

8 hours
5.6 - Central
below standard

24 hours

0.135 - Central
above standard
0.198 - 1Z
0.080- Central
below standard
- 17
0.652 - Central
above standard

0.448- 17
0.223 - Central
above standard

1 year

0.071 -1Z
0.033 - Central
above standard

-1Z
0.297 - Central
above standard

0.160 - 1Z
0.096 - Cenlral
above standard

0.00030
below standard

2020 without counlermeasures

Units: mg/m’

Air
Contaminant
CO

NO,

S0,

TSP

PMI10

Lead

1 hour
17.5 - Central
below standard
0.684 - Central
above standard

1.1-1Z
0.55 - Central
above standard

Avcraging Period

8 hours
6.6 - Central
below standard

24 hours

0.175 - Central
above standard
0.260 -1DZ
0.2 - Central
below standard
0.9 -IDZ
0.7 - Central
above standard
0.580 - IDZ
0.250 - Central
above standard

1 year

0.099 - IDZ
0.040 - Ceniral
above standard

0.355
Central - IDZ
above standard

0.219 - IDZ
0.100 - Central
above standard

0.00036
below standard

Noltes:

(1) 1Z: in or near industrial zose in urban area; Central: in urban area
(2) These resulls are the maximum calculated values over the whole study area for a one year period,  All
these maximums occurs in the urban arca of Hanoi or in the proximity of a 1Z.
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34 Expected Cleanliness of the City in the Future without Counter-measures
3.4.1 Freedom from Scatiered Solid Wasie
(1) Solid Waste
1) Measures Proposed

The main measures proposed by Study Tecam are:

» Increases in capacity and efliciency of wasle collection and transport by a)
devclopment of waste transfer system, b) replacement of old equipment
and construction of garages, and ¢) changing to dircct collection with
trucks,

+ application of sanitary landlill at disposal site

(a) Situation Anticipated without the Measurcs for the Increases in Capacity
and Efliciency of Waste Collection and Transporl

The distance from the collection area to the new Nam Son landfill site is more
than three times longer than the distance from the collection area (o the
previous landfill site in Tay Mo. Under this condition, if HPC does not
implement the proposed measures a) and b) above, URENCO’s capacity for
regular collection and transport will decrease from 1,000 to/day to about 500
ton/day. If this condition continues, citizens’ daily life will be affected in a
few days. In onc week or so, scrious sanitary and hygicnic problems will
occur, and cconomic activitics will be affected scriously.

For a few days in mid September 1999, URENCO was unable lo collect and
transport waste to either Nam Son landfill or Tay Mo landfill site due to
opposition by locat residents living near the two landfill sites. If this situation
continucd a few more days, il would have altected citizens’ life seriously, and
became a social and political problem. This incidence shows how important
the regular wasle collection is for the city.

If HPC do not implement the measure ¢) above (shifting to direct collection
with trucks), HPC will lose opportunity of reducing cosls of waste colicction
by at least 25%.

(b) Situation Anticipated without Application of the Proposed Sanilary
Landfill

If HPC confinues to practice open dumping, the following problems will
occur:

5

s Deterioration of the environment of arcas adjacent to the landlill sites due
to leachate, smokes and lires, scallered waste, bad odor, insccts that are
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all gencrated on sites.

* HPC will have a serious difficulty in oblaining consent from local
residents for construction of new landlill sites.

* Leachate may contaminate groundwater used as drinking water.
(Groundwater contaminated by leachate gencrated trom fandfill sites may
allect groundwater of urban areas duc to flow of groundwater.)

Freedom from Scatfered Nightsoil

(1) Mcasures proposed
The main measures proposed by the Study Team are:

* ‘FTemporary septage disposal ponds in Gia Lam to treat septage collected from
Hanoi and Gia Lam

*  Procurcment of vehicles 1o improvement collection capacity

* Regulations for mandatory cleaning of seplic tanks

* Regulations and monitoring of collection and disposal activilics

* Disconnection of septic tanks when public sewerage is developed

{2) Septage amounts withoul counter-measures

The majority of residential, commercial and institntional sanitation installations use
seplic tanks as a form of pre-treatment before discharging wastewater to drains.
Scptic tanks are currently maintained infrequently. Inadequate maintenance results
in the accumulation and overllow of organic solids to drains thereby increasing
pollutant loads on the environment.

URENCQO presently collects scptage atl the request of owners and doces not have
suflicient capacity to collect septage Irom all the instaltations more frequently.
Even il URENCO had the extra capacity, customers have no incentive to have their
tanks clcancd and prefer 1o avoid paying for the cost of services until they
absolutcly need them.  Also URENCO cannot collect more septage because it has
no disposal and (reatment facility. Septage collected by URENCO is now disposed
ol at Cau Dicn composting facility. Composting is only effective in treating the
solids in scptage. Liquids that scep through the compost pile receive no treatment.

Privaic sector contractors are also aclively involved in collection and disposal of
septage. Their activities are complelcly unregulated and there is a public health

concern because septage and raw human waste collected by private contraclors is
used Lo lertilize vegetables, feed fish and sometimes discharged indiscriminately.

As shown in the tigure below, the number of people using septic tanks will remain
relatively large even with the planncd development of public sewerage. If collection
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@ and disposal improvements are not implemented the role of the private scctor will
likely increase. In the absence of rcgulations governing their activities and
appropriatc  cnforcement, septage disposal will continuc 1o have ncgative
cnvironmental and health impacts.

2. .
g Sel treatment and dsposal
= {suburbany
§ 200 .
K
2
& 1500
1.000
500
o ; i
1597 2065 2010 2020
Trends in planned seplage collection and municipal sewage populalion
{Total Study Area)

(3) Environmental conditions without improved scptage management

If septage management is not improved, the organic load from seplic tanks will
increase in dircct proportion to population growth. The situation will get worse if
the implementation of sewerage systems is delayed or septic tanks are not taken
out of service.
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3.5

3.5.1

Expected Noisc and Vibration Levels in the Future without Counter-
neasures

Traffic Predictions for 2010 and 2020

It is clear that noise and vibration mainly result from traflic congestion and factlory
activitics. Vehicular traffic in Hanoi City is expected to continue to grow and lo
change in composition. The table below shows the expected changes in
transporlation estimated by the JICA Study Tecam based on the Master Plan for
Urban Transport for Hanoi City (MPUT) prepared by JICA in 1997.

Expected Growth of Transportation in Ianoi City

1995 2015
MPUT 1997 2010 MPUT 2020

Number of trips (%)

100] 103] 167 271 203
Kitomelers traveled per year (%) '
Bicycle 160 98 76 141 66
Motorcycle 100 115 239 425 335
Car 100 117 431 1025 788
Bus 100 104 166 N0 202
Truck 100 103 361 692 595
Total 100 107 174 315 230

Growth rates for the number of trips and distance travelled per year for 2015
cstimated by MPUT arc much higher than the JICA Study Team predicied for
2010 and 2020. The reason is that the JICA Study Team estimated these growth
ralcs adopling a lower economic growth rate for the futurc than the one that
MPUT used. '

By 2020, the number of trips is expected to be more than double that in 1995.
And also an increase in distances traveled will occur for the motorized vehicles
such as motoreycles, cars, and trucks, Especially concerning cars, kilometers
traveled are estimated to increase to about cight times that in 1995, Not only the
sound of the engine, but also 1he noisc of horns will coniribute to the increase in
noise. The noise level of old cars at 40 km/h is cstimated at 97 dB, while the noise
level of motorbikes at the same speed is cstimated at 93 dB. It means that the
noisc of a car is cquivalent to that of 2-3 motorbikes as shown in the expressions
below. '

10 log (10" = 93 dB
10 log (2.5 * 10°¥'% = 97 dB
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Expecled noisc and vibration levels for 2010 and 2020 in the absence of
counfer-measures

The JICA Study Team cstimated noise and vibration levels for 2010 and 2020 for
cach environmental zone without counter-measures based on the maximum
permissible noise level, which is provided by Vielnamese law,  kilometers traveled
by vehicles, and current noise levels.  The Study Team assumed that the vibration
level is almost in direct proportion to the change of noise level, since both noise
and vibration are closely related to motorized vehicles and the basic data for the
estimate were oblained at roadsides. The flow of estimate is shown below.  The
estimatcd noise and vibration values arc those only produced by motorized vehicles.

*  Kilometets traveled per
vehicle Estimate of Potential

——p,

¢ Maximum Permissible Noise Power
Noise Level

Estimate of Noise and
Vibration Level for 2010 and
2020 for each Environmentat
Zone

The Now of estimate of noise and vibration level

Polential noisc power was ecstimated by multiplying kilometcrs traveled by
cocllicients, which were calculated based on maximum permissible noisc level as
shown in formulas below.  In our forecast, all vehicles are considered to produce
the noise cqual to the maximum permissible level.

10 fog (10°%"%) = 80 dB '

10 fog (3.1 * 10%") =85 dB

The adopted maximum permissible noisc levels arc shown in the following table.
'_Pcrmissiblc levels for cars and motorbikes with engines less than 125cc are the
same. Buscs and trucks, with weights of less than 3.5 fons, also have same
permissible levels. There are looser permission noise levels for motorbikes with
engines of more than 125cc and frucks whose weight is more than 3.5 tons.
Thercfore, estimated potential noisc power is thought to show the lowest value
assuming that each vehicle produces the noise same as ihe permissible level.
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. Noise Power Level for Each Type of Vehicle

e Maximum permissible .
Category of vehicles Noise Level (d13) Cocflicient

Motorcycle 80 \
Cylinder capacity of Enginc: not exceeding 125 cm3
Car 80 1
Bus

' 3
With more than 12 passeagers 8 !
Truck : 85 3.1
Maximum weight: not exceeding3.5 tons

Noise and vibration surveys were both conducted at five points. As these points did
not correspond to the seven environmental zones which were proposed by the
JICA Study Team, correspondence was assumed as shown in the table below.
The data collected at Bach Mai were utilized to eslimate the noise and vibration
levels at Old City Center and Ho Tay Area, for example.

Environmental Zones Type of Area ?E:;iﬁ::;‘;i 'l:
1, Old City Centes Commercial arca Bach Maij
2, Red River Right Bank North- West  |Residential arca Thuong Dinh
3, Red River Right Bank South Industrial arca Thuong Dinh %
4, Dong Anh vrban area Residential arca Dong Anh
5, Gia Lam utban area Indusirial area Sai Dong
6, Sub-urban Area Residential arca Soc Son
7, Ho Tay Arca Residential area Bach Mai

- The results of the cstimate are shown in Table 3.5.1 — Table 3.5.3. At present,
noise and vibration is not a serious problem in rural arcas except noise pollution
during the daytime. Until the year 2020, all the environmental zones are expected
10 remain polluted and the noise level will exceed 70 dB in five zones. = With
regard lo the vibration level in years 2010 and 2020, all the zoncs ‘are estimated Lo
be poltuted al night, while live will be po"uled all day, 1In the Dong Anh urban
area, where there is no vibration pollution al present, pollution will occur in 10
years.

Estimates of noise and vibration levels for 2010 and 2020 taken by the JICA Study

Tcam are based on the distance traveled by vehicles.  However, the sources of

noisc and vibration arc not only trallic but commercial activities and faclorics.

Therefore, noisc and vibration pollution will be more serious than the cstimated

leve!l without counter-measures.  If no counter-measures are taken, the degree of

pollution is expected to be even worse because of the rapid increase of motorized ;
vehicles, especially in the urban area.
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Table 3.5.1 Expected Noise and Vibration Level without Counter-measures

[ Present | 2010 | 2020
Running Kiltometers (106km/y) o .

[Motoreycte - 6,816 14,223 19,937
Car 103 379 693
Bus 144 231 281
Truck 340 1,189 1,959

_ [Potential Noise Power (running kilometers * coefficient)

Motorcycle (coefficient: 1.0) 6,816 14,223 19,937
Car (coefficient: 1.0)- 103 379 693
Bus (coefficient: 3.1) 446 716 871
Truck (coefficient: 3.1) 1,054 3,686 6,073
Total Power (%) 100 226 328
Expected Noise Level (dB)

1, Old City Center 69.1 72.6 74.3

12, Red River Right Bank North- West - 68.9 72.4 4.1
3, Red River Right Bank South 68.9 124 74.1
4 , Dong Anh urban area 62.6 66.1 67.8.
5, Gia Lam urban area 67.7 7.2 72.9

|6, Sub-urban Area 59.8 63.3 65.0
7,Ho Tay Area 69.1 72.6 74.3
Expected Vibration Level (dB) '

- 11, Old City Center 80.8 84.3 86.0
2, Red River Right Bank North- West 78.1 81.6 83.3
3, Red River Right Bank South 178.1 81.6 83.3
4 , Dong Anh urban area 623 65.8 67.5

. |5, Gia Lam urban area 62.0 65.5 67.2
6 , Sub-urban Area - 58,7 62,2 63.9
7, Ho Tay Area 80.8 84.3 86.0

3.42




Table 3.5.2 Noise Pollution for the Present, 2010 and 2020
without Counter-measures

“Environmental Zones _ _ Present 2010 2020

Moring P
1, Old City Center | Daytime

Nighttime

Moming

2, Red River Right Bank -
North- West Daytime
Nighttime

_ Moming
3, Red River Right Bank South | paytime

Nighttime

. | Moming
4, Dong Anh urban area Daytime .

Nighttime

Moming
5, Gia Lam urban area Daytime

Nighttime

: Mornihg
6, Sub-urban Area Daytime-

Nighttime

Moming
7, Ho Tay Area Daytime

L I el L I - B Nl - B e - B Tl - A e E - I T - B - B e - - B R~ B

Nighttime

Note: P: Polluted  U: Unpolluted -
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Table 3.5.3 Vibration Pollution for the Present, 2010 and 2020
without Counter-measures '

Environmental Zones Present 2010 2020
1, Old City Center Daytime P 1 b p
Nighttime P .
2, Red River Right Bank Daytime P
_ P P
North- West Nighttime p
3, Red River Right Bank South | 22time P p p
' Nightiime P
4, Dong Anh urban area Daytime v P P
' Nighttime U
5, Gia Lam urban area Daytime U SP 'SP
' - Nighttime U :
6, Sub-urban Area Daytime u SP . SP
_ Nighttime U
7, Ho Tay Area Daytime P
p P
Nighttime P

Note: P:Polluted  U: Unpolluted _
SP: Stightly Polluted (Not being poliuted whole day)

3.4



The Study on Environmental Improvement FINAL REPORT
for Hanoi City in Main Report, Volume 2
The Socialist Republic of Vietham

3.6

Expected Level of Co-existing with Nalure and I'rovision of Amenity without
Counter-measures

It is expected easily that the green and water zone will decrease drastically in the
center of the city and the amenity facilities will be build here and there until the
year of 2020 in case there arc no counter-measures taken. The conditions of
naturc and amenity in Hanoi by cach environmental zone are expected as shown in
Table 3.6.1.

As described in the Table 3.6.1, the level of co-¢xisting with nature and provision
of amenity without counter-measures is expected as shown in the table below.
Natural environment and amenily in almost all environmental zones will be
deteriorated until 2020 without any countermeasures.

Level of Co-existing with Nature and Amenity at Present,
2010 and 2020 without Counter-measures

Environmental Zones Present 2010 2020

1. Oid City Cenler - B C C
2. Red River Right Bank -

North- West B B ¢
3. Red River Right Bank South B B C
4. Dong Auoh urban area B B C
5. Gia Lam urban area B B C
6. Suburban Area A B B
7. Ho Tay Arca B C C

Note:  A: Fully satisfied, B: Pastially satisfied, C: Not satisfied
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Table 3.6.1Expected Conditions of Nature and Amenity up to 2020
without Counter-measures (1/2)

Environmental Zones Expeceted conditions of naturc and amenity

1. Old City Center This zone is in the cemter of Hanoi and

characterized by condensed buildings, inhabitants
and amenity facilities at present, with small. In
this area, development will take precedence over
co-existence with nature, and before 2010 it will
be artilicially areas with little green and water
zonc. Hoan Kiem Lake, which is the symbolic
lake in Hanoi, is supposed lo be smaller and
polluted.

2. Red River Right Bank
North- West

This zone locates in the weslern bank of Lich
River and West Lake, and is mostly flat land uscd
for agricultural purpose at this moment. By the
year of 2020, the type of the land use will be
gradually changed into commercial and
residential use by the connection of Thang Long
South highway to Hoa Lac¢ highway and Route
No.6, which are in this area.

3. Red River Right Bank South The richness of water surface is the feature of

this zone. Yen So Lake, which is one of the
biggest lakes in Hanoi, is also in this zone.

There is a possibility of the decrease of walter
arca and the number of lakes, to mecl the
increase of the population in the future.

4. Dong Anh urban arca © | It is estimated in the Urban Master Plan for 2020
that nearly half of the land will be green/park and
recreational use, and more than 1,600 ha will be
industrial use. Residential use will not have high
density in the zone.

But the development of the indusirial zone will
have the priorily over ensuring the recrcational

space withoul countermeasures,
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Table 3.6.1 Expected Conditions of Nature and Amenity up to 2020 without Counter-

measures (2/2)

Environmental Zones

Expecled conditions of nature and amenity

5. Gia Lam urban arca

This zone is characterized by industrial land use.
Existing industrial arca will be renovated by the
introduction of the modern technology. By
building the [actory, quality of water will be
worsencd and natural arca will also decrease
before 2020.

6. Suburban Area

The total area of this zone reaches 657 km’ and
the population is estimated to be almost 1 miilion
in 2020. Most of the arca will be agricultural
land, while gradual renovation and cconomic
improvement will be done by ways of non-
agricultural activities in this zone. The land usc
type could be maintained with small change.
Nature area, such as walcr and green zone will
not change so much but small decrease will
happen because of the increase of population.

7. Ho Fay Arca

Ho Tay lake (West Lake ) lies within the Ho Tay
district which is adjacent 1o the Old City Center.
The spacious water surface together with long
waterfront fringed with green attracts residents
as visitors, both Viclnamese and foreign.
However, the shore of the lake has been
recliimed for residential and commercial
purposes and raw sewage is being discharged
into the lake. As a consequence, the waler
surface has been reduced continuously these
years and the quality of water as well as the
bottom material has been deteriorated.

Although this area is planned as rccreational
center with friendly water and green to prove
amenily to the Hanoi citizens as well as for
visitors, this zone would seriously be polluted
and unable to play its rolc as recreational center,
if effective counter-measures are not taken.
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3.7 Expected Level of Prescrving Cultural and Ilistorical Assets without

Counter-measures

Many of the cultural assets and historical assets are located in Old City Center and
Ho Tay Area, thercfore, the JICA Study Tcam has limited the estimation of future
conditions of assets 1o these two environmental zonces as shown in Table 3.7.1.

As described in Table 3.7.1, the level of the preservation of cultural and historical

assets is cxpected as shown below. By 2010, the level is projecied to be “Not

Salisficd” for 1wo environmental zones.

Level of Preserving Cultural and llistorical Assets
at Present, 2010 and 2020 without Counter-measures

Eavironmental Zones

Present

2010

2020

1. Ol City Center

B

C

C

2. Red River Right Bank
North- West

3. Red River Right Bank South

4. Doug Anh urban area

5. Gia Lam urban area

6. Suburban Area

7. Ho Tay Area

B

C

Note:  A: Fully satisficd, B: Partially satisfied, C: Not satisfied
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Table 3.7.1 Expected Conditions of Cultural and Historical Assets
up to 2020 without Counter-mceasures

Environmental Zones | Expected Conditions of Cultural and Historical Asscts

The Ancient Quarter is the densely built-up area and
lypical historical relic in Hanoi City. Though the area is
valuable as a relic, many of the buildings in the Quarter
ar¢ over age for people to live and sanitary environment
is not satisfactory one.

The Ancient Quarter will not be preserved any more and
modern high buildings or shop will replace without
counter measures. EBven at present, there arc somec
buildings, which do not suit the old cultural streets much
because of their showy color of the walls or windows,
1. Old City Center modern shape and outsianding height, are consiructed
very close to the center of the Ancient Quarler.

There are precious pagodas (Den Ngoc Son), museums
(Military Muscum, History Museum cle) and
archifeclures, some of them are relics of the colonial
periods and used daily now (Opera House, Long Bien
Bridge, Nha Tho Lon), in this arca. If nothing will be
taken for prescrving them, we would not be able to use
these precious  architectures any more, and the
conditions of pagodas and exhibitions in the muscums
would be terrible by the year of 2010.

There are precious pagodas, some of them are built
almost 1000 ycars ago (Van Micu, Chua Mot Cot).
They nced to be maintained carefully, and if nothing will
be taken for preserving them, the level of preservation
will be “not satisfied” by the year of 2010,

The facilitics in Ho Chi Minh Mausoleum will be out of
7. Ho Tay Areca date in 2010 and it will be hard to kecp the remain of
Uncle Ho salely. '

There are old French-style houses and buildings getting
together, which arca is onc of the historical relics,
around Ho Chi Minh Mausoleum. There “are
possibilitics for them to be rcbuill to modern-style
houscs or buildings without development regulations.
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Chapter 4. Zoning of the Hanoi City for Effective Environmental Management

4.1
4.1.1

4.1.2

Environmental Zoning
Ohjectives of Environmental Zoning

Environmental Zoning is a tool for effective management of the environment in
order 1o achieve the set targets of the environmental improvement and management
of the Hanoi cily in line with the environmental principles. Within each
environmental zone, same level of environmental quality should be sought. Each
zone has peculiar characterislics in terms of land use, population density, industrial
structure and others and can be recognized as onc unit of area with similar
characteristics.

Criteria for Establishing Environmen(al Zones

With a view to carrying out effective management of the environment,
environmenial zones are established based on the following criteria.

a) Current and future land use pattern and intensity

b) Current conditions of the environmenial pollution and danger of future
degradation

¢) Physical continuity of natural environment

d) Administrative boundaries

(}) Land Use

Similarity of land use pattern, intensity and popul'alion densily requires similar
characteristics and level of environmental quality and should be a principle factor
for determining environmental zoning. Besides the current land use, the expected
land use and sbciocconbmi’c characteristics stated in the Hanoi Urban Master Plan
for 2020 which has been approved by the Prime Mlmsler of the Government, are
referred to as fulure perspeclwc of the city.

(2) Current Conditions and Future Danger of Environmental Pollution

Currently, environmental pollution is signircanl or even serious in some areas of
the currcnlly urbam?cd area in the seven urban districts and easlem part of Tu
Liem district and northern part of Thanh Tri district in terms of water pollution.
For these areas, qmck actions are neéded from the viewpoint of improving the
already deteriorated environment, including the implementation of environmental
infrastructures, strengthening of enforcement of environmental laws and
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regulations, etc.

In the Hanoi Urban Master Plan for 2020, rapid urbanization is envisaged, by
which urbanized arca will be about tripled, from the current 84 km?® to 245 km®
comprising 37 urban units. Notably, urbanization will be expanded to the north
across the Red River. In the newly urbanized areas, pollution load generation and
discharge will quickly bec increased and without cffeclive cnvironmental
management, the current good environment will rapidly be degraded. In these arcas
to be urbanized in the coming ycars where currenily environmental pollution is not
significant, prevention of the cxpecled danger of environmental delcrioration
should be the principle stance for the environmental management,

Adler the year 2020, majority of the land of about 70% in the city will remain rural
with major land use of agricuiture and nature-oricnted land use of forest, green and
watcr surface. Currently, pollution is negligible in these areas and conservation of
the nature should be the stance for the environmental management.

These difference in the current pollution levels and future danger of environmental
deterioration should also be taken into account.

(3) Physical continuity of natural environment

Discharged poliutants of effluents, exhaust gas, noise and others, will reach
receiving bodics of watcer, air, and carth. These bodies are partly continuous and
partly discontinued or contined. The reccived pollutants flow according the natural
divisions including water and air regimes, being aftecied by climatic and flow
conditions. In the case of Hanoi, river catchment arcas should be of major concern,
considering that water pollution in the urban rivers are the moslt serious.

(4) Administrative boundarics

Administrative boundaries and units should be considered for establishing
appropriated environmental zones for the effective administrative management and
cllicient provision of public services as follows.

a)  Effective environmental planning and implementation
b) Effective conduct of monitoring, inspection and law enforcement

¢) Implementation of public underiaking for environmental lmprovcmcnl and
cflicient operation and mamtcnancc thercof

d) Efficient provision ol public services including solid waste collection, septage
collection and sewerage scrvice

“In the case of the Hanoi cily, there are three major administrative levels, i.c., city,
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4.1.3

district and subdistrict (precincts in the case of urban district). Major
responsibilitics of the administrative works within the city lic in the City
Government and a little is dclegated to the lower levels. Execution and
management of environmental services are provided across the district boundarics
by exccuting bodics. In the casc of solid waste collection, URENCO covers the
major portion of the seven urban districts, while environmental companies are
providing services by district outside the urban districts. Hanoi Sewerage and
Drainage Company has the responsibility for the operation and maintenance of
sewerage and drainage facility installed in the city. In the case of the Hanoi city
where wide arca administration is in practice, therefore, city boundary is the major
concern for the consideration of the environmental zoning.

Adopted Environmental Zoncs

Based on the this criteria, seven environmental zones are adopted in the JICA
study. Red river is flowing down through the cily from north-west to south-east
with about 17.2 km? of arca, significantly affccling the waler environment of the
city. However, the river is a inter-provincial as well as international river and full
control of the river is beyond the jurisdiction of Hanoi City. Red river area is,
thercfore, designated as a quasi zone for which only desirous environmental targets
will be set and no concrete measures for cnvironmental improvement will be
formulated in this Study, except monitoring system. The established environmental
zones are summarized below and illustrated in Figure 4.1.1.

Established Environmental Zones

. . Population
513:" Name (’;’n';i‘) in 2020
(persons)

| Old City Cenler . ' 35.0 §00,000

2 Red River Right Bank North-West 55.9 383,000

3 | Red River Right Baok South 27.6 285,000

4 Dong Ash urban area 853 672,000

5 Gia Lam urban area _ 43.0 328,000

6 Suburban area : 657.6 1,007,922

7 16 Tay area 4.1 32,000

| Total 901.9 3,507,922
8 Red iiver quasi zone 19.6 -
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4.2

Future Prospects of Environmental Zones

Desirous prospects tor the cily and cach zone from the viewpoint of environment
arc worked out as given.

(1) Hanoi City

Hanoi Cily as a whole has dual faces in various senses at present and in the future
as well. The city has the old quarters developed since French period with orderly
streets and classy buildings together with the nature of green and trees and lakes,
located in the northeasiern part of the existing urbanized area, mainly Hoan Kiem
district and a part of Ba Dinh district. New urban areas will be built both on the
right bank of the Red river in Tu Liem and Thanh Tri districts as well as on the left
bank in Don Anh and Gia Lam districts. Currently, urbanized arca accounts only
for less than 10% of the 927 km? of the city area. There remains vast rural areas.
At present, nature-oriented land use comprising agricultural land, forest and green
and water surface, accounts for about three-fourths of the wholc arca. In the ycar
2020, 70% of the land is still planned to be uscd under these categorics.

From cnvironmental viewpoint, adequate natural environment should be reserved
in parallel with the strengthening of the urban function of the city as the state
capital for public administration, economic development, and culiural development.
Namely, future prospects of Hanoi Cily toward 2020 should be “Modern City with
Country Scenery”. ‘To be specific, the prospects should be as follows.

1) Safe and healthy lite

Safe and healthy environment will be maintained for the Hanoi cilizens,
preventing public nuisance.

2) Human living eavironment for the future gencration

Human environment where nature with green and waler and man-made
structures with modern strects and landscaping and cultural and historical
assets will be co-existing, will be created for the future generation.

3) Comfortable and convenient urban énvironment

Urban cnvironment with wcll-developed urban infrastructures which assures
comfortable and convenient urban life for the citizens, assuring shorl
commuling time between living and working places, will be created.

(2} Environmental zones

 Fulure prospeets of the socioeconomic development and Jand use of the cstablished
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environmental zones comprising seven zones and one quasi zonc Ilrom ihe %
environmental viewpoint, are given below.  The details are given from Table 4.2.1
through Table 4.2.15.  Environmental zoning is illustrated in Figure 4.1.1.

Environmental Zones

Zone No. Name Environmental Prospects

1 0O1d City Cenfer Zone with cullural and historical
heritage
2 Red River Right Baak North-West International cily with comfostable space
3 Red River Right Bank Seuth Gateway zoue with clean industries
4 Dong Anh urban area Super eco-cily
5 Gia Lam urban area New industrial city
B 6 Suburban area Fresh sub-urban zone with gentle nature
7 Ho Tay area Waterfronl amenitly zone
8 Red river quasi zone _ Motherly romantic river front
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