16.6

16.6.1

Financial Revenue and Cost Analysis

Assum.ption' for Financial Analysis '

, Followmg umts were uscd as assumptton for fmancxal analysis. Amoum of toll col]cctlon

‘ post was thLlITlCd at 20 % of toll revenue. This is based on the dam lhat toll collectlon

cost is 22 %o of toll revenue of 'I‘hang Long Brldge and 15 km hlghwqy, and 15 % for

' _'Chnong Duong bridge. Refel to Appendix table A16.6.1 Rcvcnue 'md Fxpendllwe of
| :Chuong Duong & Thang Long Brldge

Fo_llowmg-fxgures are assumptlons rclatcd to cOst.

~» - Total capltal mvestmcnt cost 4586 589 mllhon Dong : _
- Yearly allocatlon of 1nvestment(l999 200'5) 3%, 8 %, 23 % 38 %, 28 % -

- Tolf collcctlon perlod 2(}04 2028 25 ycars after complet:on of the constructlon

Sl Peuodlc rcpanmg cost O 1 % of 1nvcstmcnt cost 5 years 1nterval 4, 587 mxihon

- Dong

' ._, _ Routlne mamten’mce cost 0 6 % of 1nvestment cost, 27 520 mllhon Dong
- _Opemtlon cost for toll collecnon 20 % of toll revenue

4Vmb|11ty of 1nvestment is proved by the compdri‘;on between toll revenue. and :

expendltme Expendltme consmts of 1) Cdplldl investment cost n) Facﬂlty mamtenance |
cost 111) Opclanon cost for toll colle(,non and of IV)TaX lcvxed on profxt

Amount of proﬁt can be obtamed from toll rwenue mmus (a) Deprecnaﬂon cost of ;

'Cdpltal above i) dnd 111) and (b) Intcrest

Following is the assumptions for éknendituro_for"calc:'u'l'z-ition of profit. -

- Dcp.rcc'i.ati.on' Redennptio_nnériod for'20.'yé:ai"s'with'same"rzjt‘e ':' L
_ ' "'.-Fundqources B R ' | S ,' L _
Govemmem b'ne 70 % of soft 1oan for 30 ycars repaymeni penod wnlh IO L
years grace perlod at 2. 3 % mterest dnd 30 P of g govemment
R cettificate bank loan for 15 years at ]O %o mlcrcst _ o
Pr_i\;zite base ;- 30 % of equxty and 70 % of bdnk !oan for 13 years at 10 % -
. interest . | : . _

- Interest dunng construction period Included in rcpaymcnt amount o

- Tax 10 % tax to prof;t R

: ""._3'1“6-' 18 __:: G



16.6.2 Comparison between Maintenance / Operation Cost and Toll Revenue

- Table 16.6.1 is the result of cdmpﬁrison of rdutine/periodic maintenance cost of project
road and operation cost for tolt cotlection, with toll revenue from 2004 to 2028. Costs
and revenue are c0mpdred by present value of 1998 price discounted by 15 %, aver age

_ 111tcrcst rate of market. Foilowmg Ievcnue and cost ratio were obtdmcd

((;lefging 45 9, éfBéneﬁt) | 234billion 779 billion . 3.32
Case2 .. - o - . ' o
(Chargmg 45 ofBeneflt in 1998 ~ 290 bllllO..n. 1,055 billion 3.64

70 % of Benefit in 2020)

-'_'Revenuc of both case 1 and ca%e 2 can cover the mamtenance and oper'mon cost, and
gets enough tevenue of morc than 3 umes Next chapter will _analyze revenue and
' mvestment LOSt ' ' '

| 16.6.3 Revenué and IhVestm_ent _Cost Anallys'is - F_inanci.nl Internal Rate of Retum '

- Thc financml mterml rate of return (FIRR) is the dlscount 1ate in Wthh totwl dlscountcd
' presenl value of toll revenue equals to the total dlscounted value of cost. If the FIRR

turns out hlghCI than the interest of m’nket investment is provcd to be feasible.

' Table 16 6 2 Shows thc result of calculallon of FIRR in Case l of government base and
' Table 16 6 3 shows Caqe 2 of governmcnt deC The result of FIRR of the pr watc base is
shown in Appendlx table Ai() 6.3 and A16.6.4. - Four cases of FIRR d]c summanzed as

: follows _
- _' Government base Soft loan 70 % and bank ioan 30 % | ) 2.83 % 564 %

g Prlvatc base . Equ1ty 30 % and bank loan70 % ~ 2.80 % 5.63 %
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- Table

16.6.4 shows that FIRR should be higher than 4.61 % in the case operated by the

Government. Therefore it should be higher than 8.50 % in the case operated by privale

'co'mpa'ny, which includes 10 % of interest, around 2 % of dividend and 3 % of profit.

Table 16.6.4 Average Intereqt Rates for Cases Implemented by the Government -

and Prwate Sector

Unit: Million Dohg.

Sources | Component |  Amount | Interest Rate - Amoutit Av. Interest Rate
1) Implementation by Government R R C
Soft Loan CT0% | 3,210,612 2.3 % 73,844
Bank Loan 30 % 1,375,977 L 10%] . 137,598
100 % 4,586,589 : 211,442 4.61 %
2) Imp]ementdtlon by Private Company S (D‘V“‘“"d*P'U“') R : '
Equity = - 0% 1375977 @%+3%)| - 68799
Bank Loan 0% 3210612 10% | -~ 321,061
: ' 100% ] - 4,586,589 : 389,860 8.50 %

'Financ_iz_l.l \.rlia'bility can be oohpl&ded as follows: :

)

. Case 2 is fmanmaliy feamblc since FIRR is 5 64 % Wthh is hlghel than the average

1nterest of 4.61 % in the case operdtcd by the Govcrnmcnt W1th soft loan providing

- ;' - gradual increase of toll charge from 45. 2 Jo of beneﬁt in year 1998 to 70 % in
2020 ' : _

' _FIRR of Case lis 2 83 % for thc case operdted by the Government and 2. 80 o for

the case opcrdted by a private company which ale less than 4.61 % dnd 8.50 %
rebpectlvely Thcrcforc lcvei of tolI needs to be dec1ded accordlng to Case 2 that

gradually mcrcases toll charge from 45.2 % of beneflt in year 1998 to 70 % in
- 2020. '

iii)

In both cases of prwate basc FIRRs are lower than thoqe of govemmem b’me and

o leeq than the avcrage mterest Tate 8. 50 %, lhat indicates the PFOJCCt by pnvate '
o paﬁlClpﬁthl‘l w111 not be fmancmlly feasxble even if a company’s cquity is utilized

" as much as 30 % of total mvestment
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16.6.4 Sensitivity Analysis

i)

iii)

~ Sensitivity analysis was done for the Case 2 which is financially feasible with

FIRR 5.64 %, operated by the Government. Increasc in capital investiment cost
reflects increase in ~ facility maintenance, depreciation and interest cost, and
decrease of profit and tax. On the other hand, decrease of toll revenue reflects

decrease of operation cost, profit and tax.

~ The result of sensitivity analysis between investment cost and toll revenue is as

follows:
- Base case: o S 5.64 % Feasible
- Revenue: 10 % decrease 491 % - Feasible
15 % decrease 452% ~ Not Feasible -
- Cost: 10 % increase - 497 % * Feasible
' 15 % increase 4.67 % - Feasible .
10 % decrease . 6.40% Feasible
- Rovenue decrease 10 % | _ o
and cost increase 10 % © | _ ' 426 % " Not Feasible

Project is financially feasible even if revenue decreases by 10 %, or cost increases
by 10-15 %. But project will not be feasible at 10 % decrease of revenue and at

10 % increase cost.

The percentage of toll to behéfit is preferable at around 70 % up to the year 2020.

The annual rate of increase of toll is preferable if less than 3.16 % on average.
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i7.1.1

CHAPTER 17 ENVIRONMENTAL IMPACT STUDY

Study'Objectives and Method

) Objectives of the Study

The Study consists of the initial elmronmental exammatlon (IEE) and the Envuonment"tl

.lmpact Assessment (EIA) The obJectwe of the IEE is to 1dcnt1fy the significant

env1ronmental elements f01 the followmg three altematwe routes

". . : Alternatrve 1 o (Short.e'r 'Bri'dge lscngth Sche.me)
e Altemattve 2b: (Least Affected Inhabttant Scheme)

L Altemattve 3 (Least Land Acqursttron Scheme)

The EIA of SH’l RR 1s camed out for the selected route of the pro_|ect The ob]ecttves of

the EIA are 1o analyze and to forecast the 1mpacts of the srgmftcant env1ronmental items

iz

' and also to cons1der the mxt1gat1on measures for the poss1ble serious adverse 1mpacts
_' Study Aree and Study hflethod o ”

i j'The Study area mcludes the three altetmllve routes of th1s propect and the adjacent area
of the southern sect1on of Ring Road No. 3 between the mtersectron of Natlonal Highway
" Route No 1 and the 1ntersectlon of Natlonal nghway Route No 5in Hanol Tho study
- area encompasses the same area as the project site of this teasrblhty study

The IEE was carned out for the ploposed three alternatlve toutes At frrst based on

"avarlable datafmformatlon by data collectton to relevant agencres and f;eld observahons

“an overall evaluanon of possmle envrronmental xmpacts for three 'tltematwe routes ‘was

| g carrled out by usmg a checkltst method Second based on the results of the IEE and the _

: other avallable mformatton the ex:stmg enwronmental condltrons in the selected route
and the adjacent area were 1dent1f1ed Thlrd the expectcd Slgmflcant envuonmental

_ 1mpacts at constructron phase and operauon/mamtenance phase were analyzed and wele

forecasted. Fourth based on the above ment1oned analyses countermeasures which

'mltlgate the posstble serious adverse xmpacts were proposed

o WIth respect to 1esett1ement 1ssues the detalled analyses and recommendahons are also :

P descrlbed in Chapter 18 as relocatlon plan
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17.2

17.2.1

- Description of the E'xisting Environment of the Study Area

Social Environment

'( ) | Popu]alion

In rural areas mclu(lmg the study arcas of the Hanoi City, the populatmn uendﬁ diverged

by dlStrlCl In Tu Liem and Gia Lam Dmtnct% the populalmn 1ncrea-=.e accekerated during

1989 to 1995 while in Soe Son Dong Anh and Thqnh Tr1 Diqtrlctq the rate of mcreasc'

slow down. Thanh Tri is a district located south- e’xsl corner of Hanoi and the major arca

of the propmed road section. This area reveals low populdnon densny e'ven though next _

- to the urbanized dlstrlcts since xt Is subject to frequent ﬂoodmg and lakeq/flshery ponds
* comprise a large ploportlon of the di%lrict

@ Employment

i _.The labor structure in Vletndm was nearly stdble from 1990 to 1994 7'3 % for primary

_ :sector 13 % for becenddry sector, and 14% for terudry sector However there is no

”currenl dam on labor ‘structure of Hanm An esumatlon mdlcates 8840 thousand :

cmploymcnt in 1989 and 1,133.2 thousand in 1996 (‘ompmitlon by qector in 1989

' reveals a qulle different feature from thdt of whoie country, 51.6% for pumary, 20.4%

for seconddl 'y and 28 O% for scrwce sector rcspcctwely Table 17.2.1 shows the number
of empluyment by province. The number of employment ha% gradually mmeased in every
province since l979 '

(3) Ecdnomie Aetivify : - |

- The p[‘OjCCI snc con51sts of two rural dlstrlcts (Thanh Tr1 dlStl‘lCt G1a Lam dlSlI‘lCt) in

Han01 Clty ldble 17 2 2 shows the latest Iabor structure of these dlstrlct Agrlculture is

sull dommam economlc sector m both dlStl‘lC{b



~ Table 17.2.1 Employment Trend by Province

Province : Employment - Population - Employment

‘ (thousand) {thousand) C /Population
1979 1996 1979 1996 1979 1996

Hanoi . : 7492 1,133.2 1,732.1 22684 043 . 0.50
Ha'Tay 422 1,161.8 1,708.0 2,330.5 043 0.50
Vinh Phuc C3023 525.6 7453 1,0663 041 - 049
Thai Nguyen ' 296.6 4934 720.0 - 9520 041 0.52

" Bac Ninh o T262.0 4713 6611 9251 - 040 0.51
* Hung Yen ' S 3195 569.0 . 847.1 0 10835 038 0.53
Tolal Study Arca ~ 2,671.8 43543  6413.6 8,625.8 042 0.50

Whole Country 23,035.5 35,397 . 52,742.0 75,3552 - 044 047
Source : General Slalist_ical Office :

~ Table 1722 ' Lal:?or' Structure of Thanh Tri dis_triet and Gia.'Lam__ district

~- Sector .. - ThanhTridistrict ~ . - Gia Lam district

I households workers . . . . households - workers -
Agriculture 29,767 122,046 945% 36,862 149,650 91.1%
TFishery C 477 1907 15% . 63 256 0.2%
Others . 2,581 = 5236 - 4.1% 7477 14354 . 8.7%

© Total -7~ .77 32,825 - 129,189  100% " -7 44,1062 . 164,269 100%

Sources: Thanh Tri District - District survey in July 1997 -
- Gia Lam District - District survey in December 1996

__However accordmg to a recent addmonal agrtcultuml househo!d survey, most of the |
agrlcultural households at both Thanh Tri dlstrlct and Gia Lam district ;ue dependent on -
non- agncultural employment for the major portlon of the i mcome In both dlstrtcts the

. agrlcultural income did not exceed non- agrlcultural mcome However the river p]am

- areali is usually fertile land due to yearly ﬂoodmg and more crops than in the area outsnde
of dikes can be expected.

o 'Thanh Tri dlqtrlct 3 also famous for aquaculture such as Ttldpla in lhe smdll flSh pond‘;
“ In Gia Lam du.tnct pottery ploductb handlcraflq and other products contubute for
: qubswtence in the re§1dents '

SRNCON Trafﬁc/Publie Facil'it_iesr
_ There are several kmds of transportatlon scrwces s.uch as :oad rallway, mland watet way

- and air transpont in Hanm Clty Each mode has a dlfferent zole and SIgmflcance The '
i network of Natlonal H:ghways (NHS) composed of NHl NH3 NHS and other NHs



cohtributeq significant iand fransportation and "majo'r local and regional economic
aciivmes In the project <;1te lhelc are some bus routes and stations, one domestic airport
in Gm Lam but it is seldom used it, and a river port as main traffic facrhtrcc;

Every commumty has a pumaay or primary/secondaiy school Partlculaxly, the Tran Phu
school consists of primary and %upplementary schools of the Thanh Tri Dlstucl at the
same placc Main qchool% are shown in Flgule 17.2. 1 '

5 Conimunili_es

Based on the data from these dlslrlct people S comm1ttee Thanh Tr; dlsmct is dmded
mto 25 communes which 111clude'§ one town Gia Lam dlstnct is divided into 36
communes whrch mcludcs four townq Thcsc communeq al‘;o have their people 5
commrtlcc as admlmstratwe organmatron Each commune can be further dlvrded into
smaller umls Each unit are conmsts of about 40 10 70 homcholds There are woman $

umon and vouth wmmumty in all communmeq

Generaily, thc rc:SIdents irve in the Yen So Tran Phu Lmh Nam commumtres with a -~
quite hlgh standard of llvmg " About 35% of the famxhes are the rlch (the average mcome
per person is about VYND 300 000/rn0nth) Bul the majorlty of them are mxddle chss (the
' average income per peison is about VND ]00 OOOImonth)

Most”of them use their big brick. tanks to stbre"'th'e rainfall {vatcr for cooking through
' year and well water only for cleanmg, washlng, etc. Howeve1 a few famrlles have to use
B wel! water Coal i is often burned for cookmg -

©6) Cultural Propérty .

In Vremam lhcr(, is a reguhuon for the pr cservatlon of herrtage There are several local
“cultural hcutagc ‘such as pdgodas and churches in the prcgect S}te Flgure 17 21 dlSO
| : shows the locatlon and drslrrbullon of the 1mp0rtant culturai plopertlcs in the pmject 51tc s
The data are collcctcd from thc C ultu;al Informatlon Division in the Hanon People s
committee at Thanh Tr1 district and Gia Lam district and flcld obacrvanons ' R
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contributes significant fand transportation and major local and regional  cconomic
activities. n the project site, there are some bus routes and stations, one domestic airport

in Gia Lam but it is seldom used i, and a river port as nwun traflic facilities.

Every community has a primary or primary/sccondary school. Particulatly, the Tran Phu
school consists of primary and supplementary schools of the Thanh Tri Dastriet at the

sante place. Main schoofs are shown in Figure 17.2.1,
{5 Communities

Based on the data from these distriet people’s committee, Thanh Tri district 1s divided
into 25 communes which includes one town. Gia Lam district is divided into 36
communes which includes four towns. These communes also have their people’s
commiilee as administrative organization. Each commune can be further divided into
smaller units. Lach unit are consists of about 40 to 70 houscholds. There are woman’s

union and youth community in all communities.

Generally, the residents five in the Yen So, Tran Phu, Linh Nam communities with a
quite high standard of living. About 35% of the familics arc the rich (the average income
per person is about VND 300,000/month). But the majority of them are middle class (the

average income per person is about VNI 100,000/month).

Most ol them vuse their big brick tanks to store the rainfall water for cooking through
vear, und wetl water only for cleaning, washing, ete. Fowever, a lew lamilies have to usc

well water. Coal is often burned for cooking,
{6)  Cultural Property

In Vietnam, there is a regudation for the preservation of heritage. There are several local
cultural heritage such as pagodas and churches in the project site. Figure 17.2.1 also
shows the tocation and distoibution of the important cultural properties in the project site.
The data we collected from the Cultural Information Division in the Tanoi People’s

conunitice at Thanh Tri distriet and Gia Lam district and lield observations.
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(7y Water Righls/Right of Common

In pune1ple all land is owned by the goyemment in V1etnam and the people have the
“right to use the land. There are no qpeerf;(, local 1egulall0ns for water and land resource
use in the project sites. All matters related to water and land reeources are under state
1egulat1on.s. For_ example, water rights in the proleet ’sxte are based on the “_Regulat_tons of -
Protection and Development of Aqu atic Products ;ind Resources” which was approved in
1989. In general water teeources in the ptolect site are mainly used for rrrrgatlon ‘tnd
small scale ﬁshery and other domestrc purposes : '

(8) ' Publlc Health Conditions e

: lt is 1ep0rted that pubhc health cond1t10ns have been 1mproved recently in Hanor Crty o
_ Waterborne diseases such as Drarrhea and Dysentery have been recently reduced mainly
~due to newly snpphed fresh water in the area. Accordmg to ‘the Mmlstry of the Health,
mfant mortahty rate in the Red Rtver Delta area was 4.4 % in 1996

5 Every commumty h'13 a dlepensary w1th some pat:ent beds and 5 doctors workmg there. ;
This is a plaee mamly for assrstmg 1n the birth, mfectmg vaccme and treatlng ‘;ome light
iliness. If it is a serious case, the pat1ent would be taken mto the hospttal in Han01 The
people living in the Gia Lam Dlstrrct are poorer than the people l1vmg in the Thanh Tr1

District.

(9) Waste

According to a recent 'study', the'municipal waqte in Hanoi accotlnted for 82% and the
industrial waste 18%. At present the amount of waste in Hanoi wae about 3, 000 m’ per .
day. The main compoqrnon is qtale fruits and waste from food shops and constructmn o

wastes. Waste volume has increased rapldly w1th the i mcrease of populahon

In the plOJect 91[8 there are two l'mdfrll qrte% at Tam Hlep in Thanh Tn dretrlet and at Bo

De in Gia Lam dmtrrct However, it is reported that none of them qatrsfres the

' 'reqmrement for technology and envrronmental hyg1ene The uncollected waqtee are o

scattered along the rivers and streams in re31dentral areas. They have a hlgh risk for L

polluuon to the surroundmg water and the harm of the Iand‘;cape of thc Clty
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(10) Hazards and Risks

Inundation is the one of the most c011<;idcrable hazards in Hanoi City. In the study arca,
B much ﬂoodmg has occurred dmmg 1amy seasons in the past. For example, heavy storm
' caused floods and heavy mundanon in most of the ’lhanh Tri district and a half of Gia
Lam district in 1994, s '

In terms of traffic safety, there is very llttle eultulal awareness of many safety issues in
- the wider populdtaon For examp!e blcycles motmcycles and vehicles are mlxed in the
| ) same traffic lane and most of the pcople do not follow the basic traffic rules. Very few
- motorcyellsts wear a 9afety helmct lravelmg from place to place in the major roads

5 mcludmg the exntmg roads in the prOJect site.”
(11) 'Land Use

At present, most of the land is agncultumt fleld'; and ﬁsh ponds in the prOJect site. Tabie

17.2.3 shows present land usc in the qtudy area. The categmy of “Others” mcludes '_

agncultural lands and water areas of river and lake‘;

Table 17 2 ‘5 Present Land Use in the Study Area

: Do ‘ ‘ : -~ unit: ha.
District Commeraa! Industrial Imtltullonal Re<;1dentml Othels - Total -
Thanh Tri _ 1 16 o1 20 - 10967 ¢ 11,005
~GiaLam . 03 0+ 36 0 ] oo 248 17,590 - 17,878
~ HanoiCity o 163 0 0 202 o 262 0 - 2729 90,335 - 93,691 °

" Sources: ‘Thanh Tri District survey in JuEy 1997
' - Gia Lam District survey in December 1996
T JICA Study 'I‘eam :

1722 Na:'m‘-amn'vi.-ona‘;m :

N¢)) .. .'To"po'graphy a'nd Geology

: The topography of the pI'O_]CCt blte is mostly flat w:th an aveiage elevatlon of five me[ers
The site is belong to the Red Rwer Dclta ferram The feature is siopmg from the No:th o

__ 'the South The Red Rwer Della is composed of depomtq mdmly transported by the Red
__RIVCI‘ in the perlod of Quatemary, from the Pletstone to the Holocene ages



(2) Soall

Thc soil of 1he Hanoi Clty consists of chy and silt in the uppoi 20 m layer and sand in
lower layer. The Red river and ihc tributaries genemted moslly soil ihat <;hows a little
acnl to nentml and rich in mud contcnl‘; and nutrients, suitable for glowmg many kinds of
trees. In the plOJCLt sne the alluvial sediments and soils alc lelauvely well str uctuled and
~are nol 1ead11y erochble '

(3) - .Gl‘OUlldWE_l.le_l'

G:oundwater beaung foxmahon in- Hano: C;ty conmts ot loose and alternatlng
quatcm"uy sednnents Gloundwaler 1'; one of the mam sources for water supply in the
project site, ln Hanoi City, groundwatcl is momto:ed by Lhe Hanoi Water Busmcas
"Company (HWBC) in dry season and ratny seaqon in each year Groundwalel quahty o
g,enc:ally meets the V;otnamese slandard% except for the l)lC%f:nCC of iron, ammonia in
. 'some areas of thc uly For example the gr oundwate1 contains hlgh iron especnally in Gia -
Lam area

(4) Hy(lrologicalSituation :

The RLd Rlvel passes thlough the cente] of the plOJect satc The pIO_]eCl site haq several o

_natu:a] and fish ponds and small lakes and a netwmk of small rivers and canals The ‘
.. lakes and ponds have advantagc to adjust ﬂow volumc to Leduce volume of water in

- flood season, and lo mcrease volumc of watcr in dry season

In [hc Red R:ver system ‘the annual rin- off varles llttle The Red R;ver and 1l:> trlbutarieq

have similar monlhly flow patlern (1 e., h1ghest flow in August and the loweat flow in
March). ' '

: ‘ln 1amy qeqson the d;scharge of the Red Rwer is qunc Iarge and the flow velocny of the_ ._ .

- river channel is swrft In terms of water lcvel I-Ian01 Measurmg ?tatxon have been__'._ o

_ momtmed annual maximum water levels of the Red Rwer for the past 52 yeals

(5 “Flora a_nd Fauna

In Vlelnam a lm of 87 protccted axf:as mcludmg 8 natlonal parks 50 nature reserves and c

29 cultu:al hlstorlcal and enwronmental reserves w1th total area of 956 585 ha wa‘;' S
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announced in 1993. Most of the precious and rare wildlife species arc found in thesc
protected area.

Accordmg to the list of the protected areas, there is no protected arca such as national
parks, nature reserves in the study area. The project sitc mainly compuses agucultu:al
fields of rice and other crops, and fish ponds. The trees are only found in a few villages.
There are no rare wildlife species and plants in the project site.

-_ In the p;oject site, a few of common w1ld birds are obsewed stitl alive on the river plam
“In the surloundrng lakcs and ponds, water hyacmth and waler spinach are very common,

but living mussels, snarls and smail crabs are very few.
o(6) Meteorology '

The locatron of thc sludy is undet the sub- AT oprcal monsoon regrme The chmate is humrd
' and hot from May to September The winter brings little rain and 1s cold from November
to March. Accordmg to the long-term momtormg meteorologxcal dala at Lang station in
Rt [he Hanor Crty, the mam features of meteorology at the study arca ate as follows: :

° Annual average temperature B L 2%4 T
R I Maxrmum average temperature of a month_:_ 288 T (July)
L. Maxrmum average temperature of 2 month': ' 16.6 -C (January) |

e ”Annual average humldlty : _ _'83 %
L " Annual average rainfall: - G 1680 mm
- . -_Maxrmum rnonthly average ramfall o 323 mm (August)
. ‘Mrmmum month]y average rarnfail 18 mm (January)
. :Average rainy day ina year R 142.2 days
e :Wmd dlrectlon frequency in summer o  East to South
. _ - Wmd drrectron frequency in wmter - Eastto North

o Landscape

Most ot the open spaces m the pregect site are paddy flelds and ponds for aguculture and '
: ﬁsherres actrvrtres Theses places provrde recreatton and telaxatron for the peoples who

mcludes tourlsts In terms of cultural landscape htstorrcal propemes such as pagodas

L :_' whrch are located at Trung Mau vr}!age in Gta Lam and at Van D1en in Thanh Tri also '

R provrde an mherrtance of local and tradmonal atmosphere
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17.2.3 Pollution
(1) Air Quality

Industrial plants and mixed transport are greal causes of air pollution in Hanoi City.
Vehicles always have to slow down, or idle for long time due to a large number of the
bicycles or motor cycles in the urban districts. The amount of gases discharged by
vehicles is greal. Air quality of the study area which is including the urban districts of
Hanoi City is changing towards worse. However, the project site is located in rural
districts which are consist of agricultural lands or rurai resident'ial. arcas, and few
industrial factories.

In order to collect the baseline data and to analyze the air quality impact, the air quality

sampling of the following pollution items were conducted:
i quali noling items

' SPM, CO, SO,, NO,, CO,' and Pb were monitored at each sampling p.o.int (see Figure
17.2.2).

Table 17.2.4  Concentration of SPM, SOz2, NOz,in the Project Site

Sampling Points SPM, mg/m3 SO,, mg/m° NO;, mg/m’
1 hr- 24 hy- I hr- 24 hr- ! hr- 24 hr-

max. ave. max. | avg. max. avg.
| 0.49 036] 0.2500( 0.1813 ) 0.0720 | 0.0511
2 0.35 0.25{ 0.0400| 0.0203| 0.0480( 0.0328
3 . 0.20 0.16 | 0.0120] 0.0041 | 0.0060| 0.0019
4 0.39 0.32] 025001 0.1850] 0.0670 | 0.043}
Viemamese 0.30| 0.20| 0.5000| 0.3000! 0.4000| 0.1000

Standards S : . :

Table 17.2.5  Concentration of CH, CO, Pbin the Project Site

Sampling Points CH, mg/m’ CO, mg/m’ Pb, mg/m’

Thr | 24hr- | The- | 240 | 1hr- | 24 b

: max. avg, max. avg, max. avg,

I 18200 1.2613|  355|  2.45770.0007 | 0.0004

2 12300 | 0.9063 | 1.75] _1.37] 0.0007 | 0.0003

3 0.0350 | 0.0139| 034 0.36] 0.0003 | 0.0001

4 6700 | 1.148871 7 2.87|  2.35| 0.0007 | 0.0004
\Qfmfﬁze 50000| 1.5000| 4000 500  -| 0.0050
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Compmmg observation data with dllowah}e values specified in the qtqndand TCVN 5937 7
- 95 and standard T(‘VN 5938 - 95, the LOllCCl]tlﬂthﬂ of SPM at the %ampimé points 3 is
lower than the standard value.

Howcvcl at the 1cmammg S'implmg points of the concentlatlon of SO, NO,, CO, and
CH dt all qamphng pomts were lowe1 than the standard valucs '

2) | .Wa(cr Quality 3

In Hanm CIty, the pol!unon level of the surface waters is not s0 serious, although some |
© rivers go thmugh b:g cmcs and towns such a<; Kim Nguu R1ve1 and Cau River. T hese
two rwerq which go through prOJect site, are hcawly pollulcd The pollutlon of the Red
River where Thanh Tri bridge w1ll be built ac1o~;e is not so serlous The followmg water
quallty samplmg was conducted in order to analyzc the waler pollulmn Ievel m the'
| project site: ' ' '

pH, TS, ss, Turbldity, CoD, BOD NO,, NO,, so PO . Cr Nf* Cu“ Pb“, and_'

' | 0119

:The water samplmg was conducted at each water samplmg pomt in ‘the pro;ect 31te (see N
Fig. 17. 2. 2) The samplmg was conducted on March, 1998. On the basis of the samplmg
the water quahty in the pro;ecl sne was aasesqed as follows: ' -

. 'Oi] and Grease B
The pO]luthll level of the lakes and small rivers do not exceed Vletnamese

Standard which allow us o con<;1der those lake‘; and I‘IVCI“S unpolluted 01] is
_ ohscrved al the only two samplmg pomts of the Red Rlver The oil concentr anon is

~ lower than permltted level: under 0,02 mg/l for all of 4 samples Thl.s can be S

' explamed by the low densny of motorlzed inland water way trafﬁc on the Red
River especmlly in dry season, when the mmphng was conducted

. Electl'ic 'C‘onduct_'ivity

i There is a ldrge dlfference between data on electrlc conductmty at dlstant samplmg
pomts The conduct1v1ty of the Red Rlver is the lowest whlch 1‘; dIOUHd 200 '

e



: ;,Lﬁfcln. That of the Kim N guu River is the highest over 700 pud/ cm, which proves
that this river is seriously polluled. Besides these Cau Bay River, Linh Dam and
- other lakes and ponds in Phap Van area have the pollution Jevel higher than the

bermiltcd level.

_ Toxlc lleavy metals such as Cr™, Ni2+ (conlflined in disposal water from electrical
plate factories) and Pb™, C u_2+_ ete. are found at all sampling points.  Their
_eoncentrdtrons are far lower than the pcrmrttcd value in comparison wrlh the
standard for dlspoml water while they are far higher than lhe standard value for

mtdke walter.
- The ‘;urfacc watcr dt Thanh Tri brldgc prolect slte for cxample Kim Nguu River is
‘ serrously polluted Such unhealthy water can only be used for irrigation 1ather than
- for human mtake

- (_3“) Ncié_e_ and Vib.ra'tio‘n

: In the prOJCCt sue it was observed that norse and vrbrauon are conccntrdted dlong the

- _existing roads near the NHI and the NHS and near the border river. In otrder Lo collect the

: nmsc and Vlbratlon level i in the pl‘Q]BCt site, the followmg background noise dnd vibration _

 level samplmg were conducted on Md[’Ch ]998

_L and Lm were used for nioise levels ‘while L, wa% u%ed for v1brat1on level at lhe same
'as the samplmg pomts of alr quallty survey (see Flg 17.2.2). The norsc levels are

o summauzed in Table 17 2 6

'Average backglound nome levels were at then maxrmum durmg the mommg and

e afternoon drop sl1ghtly dunng the lunch hour, “and drop markedly duung the nlght for

o four or five hours The norse value% near the NH i (Samplmg Pomts 1 and 2) and ClO‘SL
RERe _'to the NH- 5 (Samplmg Pomts 3) were hrgher than lhe one at the remcumng point
i (Samplmg Pomts 4) durmg all the day '

‘:' Nonse at the four samplmg pomts of the study area qu notlced hré,her than per. nntted |
i.‘ " value of thc Vretndmese Standard TCVN 5949 1995 ' '
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Table 17.2.6

Noise Level Data in the Projeet Sit_c

Leq [dBA]
Sampling Points night (22h-06h) ~day (06h-22h)

1 69.4 - 75.8

2 69.6 - 75.9
03 59.0 654
o0 4 : - 68.6 C. 749
Vietnamese Standard 3-45(1) 60l
(TCVN 5949-1995) 50(2) 70(2)

Notice: (1)- - For residential area: hotels admlmstratlons off;eeq houses apartment _
' " houses, etc.
(2)-  For commercml and service areas ‘md mix.

There was no Vlelnamese acceptable criteria for road v1brat10n In thls case the German
Standard [DIN 4150/2] was taken in the assessment of v1brat10n on people m resldentlal'
bu:ldmgs The measured value of (prmupal harmomc) v1brat10n together wnlh ‘the
frequeney was used to calculate a derwed mlensuy of perceptlon lactor KB usmg the

Lo formula

KB d*08f2/ 1+0.032 f2//1+003212

whefe:

'_:.(17."1)' o .

d -_—-'displaecment aﬁiplitude [mm]
f = principal_vibration freqtieney [H_:'z,] o

- lable 1727 shows values of vnblaixon at observauon sxtes measured in KB and
' calculated by the folmula 17 1.

" __'l‘able 1727 Per:ceptiohl'Factor"KB_ Valuee.-Calzcllilated I

- Sampling Point L KB

T i night EUETRETN B day EESTEI
iR 001218 S 0.1994
2 - 0.1084 0.1903
3 .- 0.0306 0.0810
4L ; 00982 - 0.1632

GCI man ’%tandald L %
DIN 4150/2 02000 03000

17-14



In cornparison with the standard DIN 415072, the vibration level is concluded tower than
the allowable values. ' '

) : Soi! Contamination

" The information of soil contamination in Hanoi City is very scarce. The amount of

herbicide use and their effects should be investigated more carefully due to present food
supply situations such as rice. and other crops in the study area. However, it Wa‘; not
observed that eorl contamination oecurred in the project site.

(5) Land Subsidence -

Groundwater explortatlon seems to h'tve lowered groundwater level and caused land :

subsidence in Hanoi Ctty However relatlonshlp between groundwater explortatron and

land quberdence has not been clarified yet. In the project site w1th1n a few krlometers

' along the Red Rtver and the othcr rivers there is a close relatloneh1p betwcen

173

1131

."groundwater 'md rtvers Groundwater Ievel has not been consrderably lowered by

'explonatron in the areas because the rrver water seems (0 recharge groundwater

" Envir(jnmental Imnect Ass_essrnent |

Socio-Economic Environment

| '(1_) R_'esettl'er'n’en‘t |

: 'Althou;,h the selected route was carefully eelected takmg into account resettlemenl issues

in the pI'OJBCt ertc eome qmall qcale rescttlement may be mevrtable at conetructlon ph’lbe _'

E Especrally in Thanh Tri dretrlct typlcal small housee and ‘;hope are located wrthm around
- 200 meters from the NH1. More than 100 houses and shops need to be relocated due to

the prOJect It s poesrble to be Ielocated along the ftontage road of SHTRR in order to

- suetam the present dally lrfe and rnamtam the present commercnl bu‘;mec;% opportunxtres

5 i Howevcr it w111 be drfﬂcult to provrde the present agrreultural ftelde euch as paddy field

T and ﬁsh pond due to the locatron of the srte

. In Gra Lam drqtrrct more than 10 houses and shops are located on the propoecd

| ‘ mterscctron of the NHS and the opt1mum route In this case it wrll be difficull to frnd the

relocat1on erte of the v.rmllar condrtlons because they are fully lmed wrth houses along'

. ~the NHS



ng.s].i onnaire and Interview Survey

In order to analyze and forecast the powble socro economrc 1mpqct<, otal 100
houscholds which may be resettled by the project were sclcctcd to be surveyed with a
questionnaire shcet The ques.ttonndne asked for 1nfonmt10n on family c;tructurc'
| occupatlonq employment status, household income, watel use, acccsq to public facrhtlcs

land ownershtp, affected land/property, burldmg structure and year hullt and qttttudes -
towards the ])I‘OJCCt ' ' '

Also, ‘;everal interviews were conducted with the drstrrct leadera of Gld Lam and Thanh
Tri and the leadc:s of the Ir’m Phu, Yen So and Linh Nam Communes

~Table 17.3.1 summarized the results of the Qu'cstionnaire'and Interyiew _Sm-vcy. '
(@ Beonomic activities

: After the brtdge is eompleted 'md put mto opcmtlon, the economrc aettvmes ot the -

prOJect site will be strongly devcloped The commumc’ttlon tiansportatmn wzll beneflt

the goods exchdnge of the {wo dmrrcte wrth Hanor wrll mcrcase Agrtcuituml products of

~ the district such as vegetables fruit and ﬂowers will be qulckly transported and sold in
Hanor th:s will encou;age development of gardenets in thlS area. '

On the other hand, farmers and fishermen in the pleeC[ stte w1ll Iose productton' B
opportumues such as paddy fields and ﬁqh ponds caused by the project 1mp]ementauon :

3) Traf_ﬁc/Pubtic_raciiiries

Dunng the constructton phase it is 1nev1table that the local temdents w1]1 be affected by
the fdctors WhtCh fne the increase of traffic volume by constluctlon vehrcles waste
materlal tmnsportqtron and other constructlon works.

' In or dCt to mm gate these 1mpdcts 1t js neccssaty to make a dlverted road sectron for the
road users, and to sel a 1casonable tnne table for consttuctlon vehtcles and waste mdterlal .

'tmmportatmn dnmng at avozdmg rush hours in the sectton w;th dense trafﬁc of the
meonal Road No.1 and Nanonal Road No.5 at the pl‘OjCCt v1c1n1ty - ‘
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17.3.2

(4) TImpacts on Cultural Heritage

In the project site, there are many places of historical‘and cultural value such as temples,
pagodas, and commune houses. At the time of settmg up plan more altcnt;on ‘should be

paid to avord these places, but impact during construct;on may be unavordable When the

route is put into operation, the -vibration of vehicle runmng on the route will affect
structurc of temples pagodas or commune houses. The noise will affect the people who
come to v1s1t pagodas lemples ctc ' '

It s predrcted that the noise level at area along the route w1ll greatly affeet tourrsm if
there is not a method for m1n1m1s1ng Increased dust volume and decreased quahty of air
at temples and pagodas along the route w1ll reduce attractiveness ' '

(5) _Pt{bnc Health Condition

Some minor adverse pubhc health 1mpacts need to be cons1dered A1r pollutron is mamly

caused by dust, Gases discharging from automobtle motorcycle rnay cause much
'_'dlseases to rcsp1ratory systems in people l1vmg near constructron site. Solid waste_
: produced durmg the constructton will acceleratc the water pollutron and may cause .
- digestive discases of residents living around thlS area.

Natural Environment
(1) Impact on Land and Soil

The alluvsal sedrments and soﬂs of the prOJcct srte are relattvely well structured and are
not 1ead11y etodtble Also the road and brrdge constructron methods are already takmg :
into cons1deratron ways to avoid soil crosron However, for the long term sustamabtlrty _
of the proposed bridge and Ioad 1t will be necessaly to ensure that the brldge approaches:'_ -
and associated roads are bullt to remam stable ' s

The arca outs1de the dyke whcre the access road 1s bllllt must be protected from losmg
fertility. The excavation and hl]mg work durmg constructton may mix the nutrmous

cultivated sorl on the surtace and the poorly nutr1t1ous below Consequently, when the:

_constructron and land 1ehab111tatton are completed the land may not be cultrvable

beeause most remammg soil may be clay sand or gravel
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(2)  Impact on Water Resources and Hydrological System

- Although the construction site must be used for some years, the construction can nof be

stopped in the wet and storm seasons. Therefore the drainage can hardly be prevented

~ from blockage, Waste materials may cause surface and ground water contamination.

- After the initial operation of the ‘bridge and road a hydrological c;y§tem can lessen

impacts. The dnectton modrﬁcatlon may appear al some small stream, which may

' poqsrb]y affect the eystem of sewage dt’umgc or ground watel tables in oecunenee of
‘ heavy long laqtmg rain. However, the rmpact 18 negllg1ble -

‘(3)  Impacton Terrestrial and Aqdatic Ecology

Cnlltivated lands, wher_e vegetables_ flowers and fruit trees are gown will be affected at the
project construction 'phnée Oil leaking or over flowing from boat, ship or equipment
used for bu11d1ng brrdge may deteriorate water quality and aquatic ecology system.

Howevet these nnpacts are meonsxderable in the project site.

(4) ;Impziet on Flora and Fauna

- Vegetatronal cover sueh as rice f1elds crop pldnts (e.g., “onion, g;trlrc tomato, potdto

vegetable) and flower gardens in Tho Kh01 commune, apple orchard and other fruit trees
will be mdrrectly atlected by some pollutants such as dust. Howover the 1mpaets are

' neglrg1ble

Pollutlon
N Impdet on Air Qdality

Durrng the eonstructlon phaee the aetual traf fic volume is genetally mc1eased due to the

B _ 'addltlonal trafﬁc of constr UC[IOH vehrcles whrch are powered with heavy diesel engmcs '

~In addmon heavy eonslructron vehicles runmng slowly at local narrow road would lower -

the average veloetty of the whole traffic flow. Theqe would generate higher level of air

pollutron noise, and vibration. The batehmg planl would generate a cons1derable volume
of duqt ' o ' '

' After the br1dge is completed the number of veh1cles usmg brrdge will mcrea‘;e It is

mev1table that the air quallty at the p1oposed brldge srte wrll be worse than nowaddys

17419



Suspended Particulate Matter (SPM) on the road is generétcd by friction belwcen such
surfaces as rubber ftyres - road, blake shoes - wheel rims and even by emission from
engme‘; etc.

In or dbl‘ to f01 ‘ecast thc SPM dcmlty on the pleect br!dgc for the years 2000 'md 2010 |
an cxpemncnml formula sct up by Center for Environmental Pr otectlon in Tramportauon.
- (CEPT) based on the ltAl]ll‘i of the studies on several roules in Vlclndm wa:: dpplled The
~method 1e<:.u!t would be acceptable as long as proporuon of types of Vt‘.hl(,lﬁb quallty of

vchlclcs and cllm'lle Londmom are not different much flom those existing ones '

Flgme 17. 3 1 desu le‘; lhe rclatlonshlp belwecn SPM denslty dlld the number Of vehlcle :

ina cerlam tlme 1nterval

CsPM

(mg/n’]
200 -
150 ] Equation: ) :
_ ] Y= 0000617993 * X +0 126706
100
_ 0.50
- 000 l 1 ' 1 — 1 ' l

' - vehicles/ 10 m_inutes -

Figure 17.3.1 Relatiqhship bélweeq S?M De';isity a;.'a' the Number of Vehicles
" On the ba%ls of lhc above ment;oned expenmental formula o
Y= 0. 000617993*X + O 126706 L (17-2) 3 L

whcre Y= SPM denmty, mgfm
X = vehxcle numbers per 10 mmutes
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The forcéastcd vehicle number which was estimated by the JICA Study Team is shown
~in T_ahle 17.3.2. The estimated SPM densities at each point are shown in Table 17.3.3

(Section 1) and Table 17.3.4 (Section 2).

Table 17.3.2  Traffic Volume Forecasted by Section

" Year

2010

: 2020
Type of Vehicle - Section 1 Section 2 Section | | Section 2
Motorcycle - 88,620 94,320 51,370 55,120
Passenger Car . 5,960 7,480 133,680 37,740
Bus - 3910 5,520 " 5,460 8,000
Truck . 8,610 13,160 - 13,210 - 20,700
Total - os 107,100 - 120,480 - 103,720 121,560
Total in PCU - - 57,580 73,130 86,430 | 111,680

Source: JICA Study Team

Table 17.3.3  Estimated SPM Density for the years 2010 and 2020 in Section 1

- 2010

2020

“Year -
. L | avg max - avg - max -
Forecasted number of vehicle - 743.8 2677.5 -} 7203 2593.0
[vehicles/10 minutes] C PR S Lo
Particulate matter [mg/m”] 059 | . 178 | 0.57 173
Vietnamese Standard 0.20 0.30 0.20 0.30
(TCVN 5937-95) ' ' S '

" Table I7 3 4 eqlmated QPM Densnty for the ycars 2010 and 2020 in Sectlon 2

Ycar 2010 - 2020
R T TN PSS S e N e T Cavg | o max | avg max.
Forecasted number of vehicle 836.7 : 3012.0 844.2 3039 0
. [vehicles/10 minutes} | - 0 oo ) o0 S
. Particulate matter [mgfm3] Sl r0.64 1.99 - | . 065 20]
Vletnamese Standard 0.20 0 030 - 0.20 0.30
(TCVN 593795} . : '

. w_hcrc

It must be notlced that ail thc estlmated SPM densxtlcs are 3 to 7 tlmes hlgher than the

Vxetnamese Standard values

avg avcragc day cqumated SPM densuy :
- max esumated SPM den31ty at rush hours -

e
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The concentration of the threc po_iso'.nous _comp.onen_ts of exhauélt' gas - CO, NO, and CH
- was 'forecaat'ed for the years 2010 and 2020 at two sections of the proposed bridge area. '
The forecast_applies the follcjwing formula :

r-og*E*[e (Z h) +e,5<p[-

(2 Y) 116, ) (17- 3
wher'e':_"' : : R
-C: the concenuatmn of CO or NOz (mg/m )
- E: ecmission source (mg/m.s)
-Z: height of forecasted point
. -h: the difference in helght between 1oad and the qunoundmg earth
.t surface(m) - . ¢ : : :
- -U: wind velocity (m/s)
S, factor of vertical diffusion

S, is an equation of the distance along wind direction and can be calculated as follows:
'S, = 0.53 *x"-”. o (17-4)-

where: ~ x (m) is the dntance from emm1on sourcc to thc forocasted pomt
. along Wmd dlrectlon : '

The quantlty of the po;sonous components (CO CH aud NO) from i kg fuel

consumption is shown in Table 17.3.5. The average fue] consumpuon and the average -

veloc:ty of veh1cles are Rhown in Table 17.3. 6.

‘ ...Also, The (,alculatmg factors E(CO) E(CI I) and E(NO) for the proposed brldge sue are |
shown m Table 17 3.7 and Table 17.3. 8 U :

Table 17.3.5 Pmsonous Componenls of Exhaust Gas (g) per 1 kg Fuel Consumptlon

Pms_onous Components _ Lt gl Kmd ot Fuel

- ofexhaustgas - | - "~ Gasoline - | - Dlesel Fuel
- CO : S 37800 o o 20.81
. CH - . oL 2010 e o 4.16
0 NOy ' - : - 14.50 - 18,01



Table 17.3.6  Average Fuel Consumption and Vclocity of Vehicle

Type of vehicle Average Fuel Consumption, litre/100 km Average
L Gasoline " Diesel Velocity
MC : 1.8 - 50 km/h
| PC R 8 . - 60 km/h
LB(50% Bus) : i5 o - 60 knm/h
HB(50% Bus) - .. | . <. : 30 60 knvh
LT(30% Truck) - Co- 15 55 knvh
MT+HT(70% Truck) .- ' 25 55 kivh
Note: -MC: motorcycle o
- -PC:  passenger car
-LB: light bus
- -HB: heavy bus
“-LT: - light truck
~-MT: medium truck

© -HT:  heavy truck

Table 17.3.7 Emission Soui‘ce_factor E of the CO, CH and NO (2(_)10) .'

B © . .7 Section 1. - Section 2 .
: ' cavg | - max avg ' max
T CO - 3,884 . 13.9841 | . 4.4488 - 16.0156
- CH - 0.2607 “0.9694 03259 1.1731
“NO - 0.3847 1.3848 | - 0.5234 1.8842

B ' Table '17.3..8' Einissidn Sourcé factor E of ﬂ'ié CO, 'C.H .am‘i NO (2020) _ |

" E - |- .. Sectionl Section 2
Lol Coavg max . Cavg max
L CO o= o0 7.2795 +26.2062 -8.3158 1 29.9367 -
CCH . 7| 04854 17476 | - 05859 | " 21094
_ NO . f 77 0.6233 2.2438 0.8652 - 3.1154
. where : avg - average-day e : '

| max - at rush-hours

* Designations E(CO), E(CH) and E(NO) ate respectively factor for the components CO, |
- CHand NO,. S B '

" Based on the .abc')vc:hle"ri.tiohed an-é'ly.s‘_as,cthc following can be concluded.
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s The concentrations of CH, in rnosl cases, are lower (han that regulated by the
Vietnamese Standard TCVN 5938-1995.

. The concentlatlom of CO al the dmtance n101e lhan 4m from the road centel
' hne are lower than permnled valuc statcd n the Vietnamese standard TCVN
5937- 1995 In some cases, the eoncennatlom of CO at the distance less than
- 4m from the road center hne and at the he;ght below Im are hlgher than

' permltled value stated in lhe Vletname% qlandard TCVN 593”}‘ 1995

Ce .‘ The concentranons of NO at the dlstanee more ihan 38m from the 1oad center
line are lower than permltted value stated in lhe V1ctnamese %tandard TCVN
15937-1995, © '

This proves that those pollution components do nol have cons1derable rnﬂuence on
roadside 1e91dents However, the poilution components such as CO and NO will have _

neganve nnpacts on road users such as drlvers passeng,ers
(2) Impacts 'on Water Qualily
Adverse nnpact on water by the construetlon work wrll occur over cultwated land lhe ;

y water detenoratlon 1esults from the followmg mam factors

o:  The work site eblabhqhmem w1]] create a hrgh densny of heavy lorues and
__j'_conslructron '1pplrances Thoqe construcuon vehicles, will 1nevatably dlop or
waste oil and grease to the' surroundmg area If lhey are not collected and

properly tr eated they wnll pollute thc surf ace water and ground water table

. . Another main factor resultmg the usk of water deleriorauon 15 ‘the clay - .

excavaled in embankment flllmg work Clay always contarn a small
propomon of ferrrta sulfurlc (l*eS) When expoeed to ramfall and oxygen
from blue air, 11 may generate sulfurlc aeld (H SO )Wthh pollute water"
resources o |

(3) Impaet of Construction Noise -

The constructron nome rmpaet is temporary The followrng conatructlon actrvrues and S

machmery are assocrated with poesrble norse
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s  Piling, sheet piling
¢ Vebhicles, other equipments, personnel on construction sites

During the bridge construction phase,'the' major noise source will be pile driving. The

- driving methods normal]y used for piling and sheet piling are:

¢  Ramming
e Vibration o
. Dulhng

*  After excavahon in situ- castmg in a tube or ground slol

. Eanhworks equrpment rnay also generate hlgh locahzed noise levels and will be
- “concentr ated where fill is requlred Workers and people hvmg near the proposed budgc
_srte and the approach roads would be affected by excessrve noise durmg construction

phase.

 One elementary school in Thanh Tri District, which is located close to the construction
site would be remarkable a_ffccted', But, on the Who_le,'.the'nnmber' of affected residents is

“small.
@ impact ofAC'on'struc:tion Vibraﬁon_ o

'The foliowmg eonstrucllon acthItles and machmery are ’v;‘;ocmted wrth possrble
vrbratrons ' '

. L Vehlcles on constructlon srtes o

. .Prlmg, sheet pllmg '

e B Vlbratory eompactxon : .
K _" - Excavatlon by heavy equ:pment N

(S) Impact of"Was_tefro.nl Cdnstruhtidn §|le

Most of qule eore 15 mmcellaneous materml such as rock s‘lnd "md gravel They' are
| not on!y unusable but also hamper trafﬁe and harm cultlvated sorl Thereiore the
o materrai storage s1te must be carefully planned The 1nev1table waste malermls should be
fully ut;hzed for example for fllhng road embankment Also they have a lngh mk for '

dlschargmg tox1c substances Wthh may cause 3011 contammat;on and water poilutron
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The above-mentioned wastes arc all forbidden from disposal to the river or the

surrounding area or from fixing in the ground without treatment, according to

Vietnamese Environmental Standards.

(6)  Tmpact of traffic noise -

The next 1tem9 are forecast on noise in the pI‘OjeCt brldge site when the br;dge will be pul

into oper anon The following lormula was med for calculating n01se level :

L,= 10lg (N +E N) +20 lgV - 10 lg (d+Wf”>) + 10* 9/180 -
+Arg+A + 14 ' . (17 5)
" where: - LA:' equrvalent noise level (dB ) at a pomt wh1ch is d (m) from the '
. . . borderof theroad. .

-N,: " number of vehlcles calculated 1n terms of number of cars per
" hour (vehicle). ' ' T

-N_:  number of vehlcleq calculated in terms of number of lorrles per -
o hour (vehicle). . : :

-E. multiplier for the effectweness of no1<;e generated by oars and '

- lorries. :

V. average velocity of the trafﬁc flow (km/h)

-W: road width (m). . S

-Arg: adjustment factor for road gradtent

- A : - =ad3u<‘.tment factor for road pavement

- 8

_ vmon d1rect10n from observatory pomt toward the road

'.qued on the above mentroned formula the result of the forecasted norse level for the o
- year 2010 and 202(} in the bridge s:te is shown in Table 17. 3 9 and Table 17, ’5 10

Tdble 17.3.9 Forecasted Norse Level for the years 2010 and 2020 Sectlon 1

" Year : 2010 2020 S
S L avg C max | cavg 0 max -
- Forecasted noise level 86.1 91.7 . 86.8 9273
Vietnamese Standard | (1) - 45 - 60 co45 oo 600
IR (2) - 50 70 050 1 70

All tho';e forecaqted norc;e lBVClb are hlghor thdn the maxmmm permrtted norse level ot
Vtctnamese Standdrd TC‘VN 5949 1995 (Maxrmum permltted noise level in pubhc and '

resrdontlal areds)
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Table 17.3.10 Forecasted Noise Level for the years 2010 and 2020, Section 2

Year 2010 2020
o - : avg - Max avg max
Forecasted noise level . 87.1 92.6 88.1 03.6
Vietnamese Standard | (D) 45 60 45 60 -
; (2) 50 70 50 70

where: (1) - for residential area: hotels, administration offices, houses, apartment, etc.

- (2) - for commercial and service areas and mix
avg - average-day noise level '
max - noise level at rush-hours

- The result of the foreeast makes it necea.sa;y for the p1 Q]CCI to take some measures for
- _reducmg noise leve! along the proposed bridge in the commg yeara espeetally for the
- sectmn near the %chool and resudent ] houqes etc.

o (7) _i Innpa'ct of vibration -

) _In the eourse of the tnne the spans of large budges have contmually mcxea‘;cd The

: fundamental frcquency of brldgc is in gencral rather low and depends of eourse strongly

: on the span }ength and the type of the brldge construchon F01 hlghway budge that

- 'fundamental frequency maybe 81mplv eslimated as:

f= lOOfr L [H.l.]
where L = span length in [m]

(17-6)

' Be31des thelr statlc welght the budge is bttongly affected by dynamlc actions This is due

'i'_'to the wind, to the vehicle movmg over a flexible structure and this gives rise to time

' _dependent vartab]e deflectlon Theqe forces act in different directions and at various

- _'locahons Many of the bridgeq he w;thln the frequency range of 2 o 4 Hz. Vibration of
‘ 'the brldge deck may cause the followmg effects '

B . ..endangermg the load—carrymg capac;ty of the brldge _
e _nnpamng the fattgue behav10ur of the budge and its 1nst'lllat10n |
.. n-npanmg the safety of the vehtcles _ o '
e }mpamng the serwceabthty of the brxdge and its mstai]anon

e 1mpa1r|ng the scrwceabﬂlty of adjacent c;tructures
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17.3.4 Fnvironmental Evaluation -

17.4

17.4.1

- ensure that IQCdl commumtles are able to understdnd the construction progress and can '

_ B'med on the abovc mcmloned malyses the followmg environmental evaiuauon at
© constr uction and operalmn/malntemnce phdSC could be summmsed as shown in Table
17311 o '

_ Mitigétioﬁ Measures and 'M.O'nitoring' B

Recommended Mitigation Measures

S (1y ‘Cllonstr.uction Plia;e

'All constructlon suppoﬂ aehvltles Qhould be set back behmd the level where poss.xble
'and should be deelgned to mxtlgate the dlstmbance to the banks and thelr dssoelated

eroslon comrol

A 1emdcnts halson g,roup 1n the local commumtxes near the conslructlon site should be '

7 estabhshed durlng the constmctmn phase Regular on- s;te meelmgs ehould be held 10 '

- be reassured concemmg thc durauon of temporaly negatwe 1mpacts The ex1stmg Vlllage

People’ s committeeq could be used to ldentlfy appropriate ‘sub- groups oi affected
residents. |

. The fol!owmg mmgatmn measures could be dlscussed by the exmlmg v1llage people s
~ committees and contractor. - ' SR

" Erosion an d. :szd‘ i ment control

T he foliowmg steps cou]d be pioposed to mmlmme : the nnpacts of sedunent dlsturbance

and er 031011 durmg the constructlon pha%e

17-28 o



Table 17.3.11 Environmental ivaluation

Nl)l

Envuonmcnlal liem iEvaiuauon l

Impacls and Rcasons

Social Environment

About 100 dwullmgs and about 12 llCClalbs of agmullurdl lands

1{Resettiement A (O
e . - |will be demolished by the project,
21Economic Activity A (C)  |Paddy ficlds and fish ponds will be lost in some portions by the
S O (0) project. However, regional economic 1cuvmcs will be vitalized by
e - |the project. e
3| Traific/Public Facilities A (C) - |The optimum route is designed (o pass vcry clo‘;o (o some public
e L s b acilities such as primary school, '
4iCommunity Severance - |The optimum route is planned o avolcl passing lh{, densely
N S ~. [inhabitant area . : : o
" 5|Cultural Property - The optimuim rouic is keep dlslancc to important cullural property,
6{Rights of Cominon - There are no governmenlt regulations for fishery right.
7{Public Hoallh Condluon - Public health issues will not occurred by the project.
. B{Wasle . A (C) - |Waste management at construclion phase should be considered.
-9 Ha?.ards(Risk) - Rlsk of hazards Wlll not mcreascd by the pro|ecl '
Natural Envitonment ‘ - : : : :
i0 Iopography and Geology - " [As the project scale is not large, change of lopography and gcology
- will not occurred by the project.
i1 Sml erosaon i A (0Q) [Mitigation measures for topsoﬂ erosion by ramtall dlter vegetation
' R ' removal will be needed. : :
12 Groundwalcr . -t [{Change of the distribution of groundwalor will not occurred
13{Hydrological Situation - - |Change of the erCl‘ dlscharbo and 1lvcrbed condition will not
: Lk L S . oecurred. e o . .o
14|Coastal Zone - The prolect site is not mcluded in coaqial ZONE. : :
15|Fauna and Flora - 2 |There is no endangeredfrare species in the project site and the
R impacts on the existing ecosystem by the project will be very few.
16|Metcorology - - Change of II’lClLUFOlOglLdl condluom wnll not occurtcd by the
. R project. © : R
17|Landscape A (C)y  |Although acsthelic  deterioration may occurred due to the
- O ©) corislruclion waslcs and etc., the bridge’s design 1% taking into
_ o account a har mony wuh local nalu[al view.
" |Pollulion .-+ R e T s i : - :
18[Air Pollution A (C)  |As the tralfic volume will be increased slighlly, air pollution caused
' R "A(O) by the project at conslrucuon and operation phase may sllghlly
S : " " |occurted. Mitigation measures should be considered. -
19[Waler Pollution . | A (C)  |Slight increase in water pollution by the project at construction
' o ' ' 0 |phase mamly due to conslrucllon waslm Mlllz,allon measures
- S should be considercd. S : -
20[Soil Contamination | -. ... |As the construction methods will bt.. consldcre(l the Louulermcasuws
g el L - |for soil contamination, the impact will be very few.
21[Noise and Vibration -~ A (C) ! |As the optimum route is designed to pass close to houses and
' I A (0') ~|existing properties in 'some sites, the slight traffic noise and

vibration impacts by the project should be considered.

22

Land Subsndence

As the construction methods will be considered the countermcaeurcs

" Ifor land subsidence, the impact will be very few.

23

Of] femwe ()dor

" |There is very fcw hclor% generalmg offenswe odor by the pro_]ec[

Note:

1) Evaluation Calegories ..
L J S]gmfu:ant favorable 1mpact is expeclcd
A Significant adverse impact is expected.

O Sllght favorable 1mpact is expeclcd
a¥: Slight advorso 1mpacl is expecled :

'2) (C) Conslructlon Phase (O) Operatlon/l\damtenance Phaee :
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*  All disturbed and urlp'lV(,d arcas should be re- veget’\ted within thnty days of
final land shaping. The construction works thcrefone should be phased so that _'
land disturbance is alway‘; limited to areas of a workable size;

e Construction should he scheduled 50 that large areas of qoll are not la1d bale

_ duung the wet qeaeon _
> Stor m wate1 1unoff from constructron areas should pa‘;q through a grosq
: pollutant trap (to filter plast:cs cans and othcr solid wastes) and a %ettlement
_ba<;1n before dmcharge Waler hyacmth plots should be conqxdered for use as a
final flltratron medtum, as they are already used locally for this purposc and
®  Storm water from non- comtrucnon areas should be dwerted alound the

ConsttucUon areas in order to keep natural ﬂow separate from conslructlon run
Coff. o ' - S '

- Control of Water Pollution

E ln order to ensure ‘water quahty and waste controls, ‘the followrng meaeures bc o
: unplemented at concrete batchmg plants and s1m11ar con%tructlon areas '

L The plant operatmg surfaces should be buﬂt up on a sedrment plattorm to
:"_'ensule that all runoff can be isolated from the regronal water table L
. ':(*lcan and dlrty runoff must be kept separately, Fhe dirty runoff area (from i
e truck washmg, batchmg area, matertals unloadmg area) must be isolated by a -
“bound or mounded bamer _ ' e 5
. Dnty runoff water l'ﬂUbt be channeled to a settlmg prt to colleet fme sedlrnent
:andslurly, R R T : _
e " Water from the settlmg pm could bc recycled by pumpmg back to the bathmg '
: orwaslungaleas g R L Coen
. Moxe than one plt will be 1eqn1red so Sedlmcnt could be dry out for rernoval -
- Some c;edlment and slurry could be reused S e :
e Susceptlble surhce should be plotected wrth mulch or fabrrc and to plant |
‘ erosron surfaces as soon as posmble to mmgate watcr degradatron by 1ncreased o
sedrment , .' FES ‘ : o _
B . Recyclable lubr1cants should be collected and qpllls avo1ded carefully to? ‘
mltlgate water contammat10n by oxl grea%e fuel and palnt in equ1pment yards | _
E ‘j' and asphalt plantq and . . '. Fa el '. . o
s Toxic waste from constructlon works Should be prevented from ﬂowmg mto '-
' the river by some temporary dyke‘; ' e
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~ For floating batching pidnts no contammaled water will be discharged to the river. The
water from this bdrged plant should be recycled where possrble and that waslewater
should be pumped ashore for applopnate disposal, or stored in containers on the barge

for fater dlsposal

In order to minimize the impact of sewage and waste disposal from construction camps
and to ensure the maintenance of environmental health during the bridge construction,

the following requirements will be recommended:

. Sewage should be disposed into hygienic pit latrines or into a septic tank
~system. In .eitherl case, it. may be necessary that the latrine areas will be
clevated, and be constructed on, “and septlc efﬂuents dramed into a mound of
. sandy scdlment and, BRI : '
& Solid waste ‘should be dlsposed ofina landiiil or slmlhr system

For concrete batchlng plants and other constructron areas, the followmg air pollution
1mpact mltlgatron measures should be taken pldce

. Sealmg of locai access roads ‘ .
. Supply ot ag reg'tte and sand in damp condrtlon in covered trucks in mder to
avoid anrbome dust :

J Flttmg the tipping pomt with water sprays in order to ailow the dampemng of
: materrals durmg dry weather condrtzon ' '

ce Enclosmg the conveyors that trdnsfer the raw mater:ais and,’
L Waste wood could be burned on- -site and chdy from preserved vegelatlon only
| :_when apphcable permﬂs have been secured Toxic and pollutmg matertals
should not be used (o start or mdmtdm fires. Burmng should be mam[dmed o

< produce mmlmum amounls of nursanees and alr pollutron

For coucrete batchmg phnts and olher consuuctlon sites, the followm;:, noise and
v1brdt|on Jmpdcls mltlgatron measures couid be pmposed

e Transportatron of as much raw materral as posslble by barge rather than ttuck
e Ensurmg the tlme schedule and plfrces (e g unloadmg of sand and aggregate



into storage bins should be conducted during daylight_hours. Loading trucks,
. mixing operations and pumping should be cartied out during normal working
hours); and : o ' _ o
e Utilization of low noisc/low- vlbxauon type of constluctlon cquxpment and
" work methods.

The following measures are recommendable for the residents around the construction
sites: '

e Installation of physical bérriers againstx noise in plants, and cr'lhancemcnt._ -

| pubhc transponatmn and. trdfﬁc managcmcnt in ordcl to mmgatc air "md noise
pollution from vehicle operatlon - , : _ :

. Durmg the conqtructlon phase, contmuos noise loggmg meaquremcnts should

~be taken at locations aiong the proposed brxdgehoadwork and, _

. 'thn the bndge and appioach route demgn is completed noise 1mpacts' '

-'duung the construction perlod ghould be cstlmated

'Mmmwﬂwmljmwmmmmm
Dulmg constructlon phase concrete bdtchmg plants wﬂl be requ1red oniy for thc'

const:uctlon of the bridge piles, plClS and secilons of thc roadway A dctcrmmatlon for_ :
the plant location mus( conform to the followmg condltlons ' '

e T ranspoitdtlon of raw material by bange is more convcmcnt and,

. Pi’Ohlblthﬂ of fishery on 1mmed1dto dowm[ream frorn the plant

Managcmcni of procuremcnt/dumpmg of con%trucuon materlals must conform to o
conditions as follow

. i _Loadmg t1 ucks mlxmg operatlon and pumpmg are camed out durmg n01 mal |
"workmg homs or away irom remdentxal aleas I _

» 'Supply of constructlon maternis in order to keep f01 damp condmon covcred o
ot ucks and bat ges in order to m1t1gate dust :

thn the bridge conslmctlon is completcd 1t wﬂl be 1mportant to retum all workmg o

: dleas lo a useful estate, and to ensure that no long -term env;ronmental 1mpacts of the
' COIISUUCUOH actlvmes Approprldte mea%urcs should be mcludcd m contract documcnt‘;
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. This will involve the removal of concrcte batching plants, and other facilities
which are not 1equ1red by the nationat or provmc:al governments;
. ThlS w111 involve the complcte removal of minor plant, waste materials from
Call construction sites, oil contamem discarded machine paits and fencing
atenalq Inorganlc waste should be disposed at landfill sites away from the
construction area. Any remalmng or gamc non-toxic wastes should be pluggcd
into the soﬂ layers

. Insiruction fic,-;m}m'km' Concerning he Importunce of the e ofthe Cultural Propestis

When a construction supcrvising consultant chose the qite'qupervisors and workers the
consultant should be instructed on the nature and Il'ﬂpOildI’lCG of existing archaeologlcal

matertal‘a which could be located during site excavations.

~ Workmen be zidviqed that if they locate any arehaeoiogical materials in the course of
iCOﬂSllUCthI] activities, these should be reported tmmedtately to the construction site -

: supeivmor who can arrange for thclr sc1cnt1ﬁc assessment by an alehaeologlst

If the bridge'constrﬁetien requires opening a new quarty or a major extemlon to an
ex:stmg quarry, the prOJect managmg contt actor should cnsure that a quatry management
plan is prepared This plan <;h0uld addreas enwronmental management and rehabt]ttatton

“and archaeologlcal slgmficance
. P . i e . . L ] . . ..

Thﬂe bOhs’tru'ctio:n' of the'bridge' Thanh Tri and Ring Reed Ne 3 will hatfe some p'otenti'dl '
ddverqe 1mpaets but all the potentlal adverse impacts can be etther eliminated, or
mgmﬁcantly reduced by careful plannmg Fhe following recommendations for their
: mltlgdtmn can be proposed o S ' |

. -'”In order to mmgate the :mpact on re‘;ldents who lose thetr dwellmg to the
| prcgect a resettlement plan qhould be prepaled durmg the detalled design
o '_stdge in advance of the constructton .' '
. Arrangement% should be negotxated for some ass:stance w1th the 1elocat10n
'proc,ess to be gwen to houqeholds In order to reduce the cost of tebmldmg,
L detaehable materlals should be brought from the house on the land to be
‘ acqutred ' ' '

e Prtor agreement should be reached Wlth farmers as to how much notlce they
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nced to be given to move, and this agreemc‘nt strictly adhered to. Since
families who will have to relocate will need money for dcposrtq on new land |
or houses, it is suggcsted that the full 'nnount of compensation should be paid
about four months before the households actually have to move

. Movmg of farming householdq 1equue careful planmng, and it is dgrced that
movmg in the dry season could reduce loss of crop‘; and d'undge to pr operty;

. All ltoueeholds interviewed claimed that they would never move famtly tombs

if even a very smiall piece of land could be retamed If necessary, a cemetery

should be consulered for resettlmg any tombs on land 1e9umed '

(2) . Operation and Maintenance Pha_se
In order to maintain the riverba_nk stability,' the followin'g'meesuree should bc considered.

¢  Re- vegetéltion of the river banks ‘using local shruhs 'er:td grdSSeS' S
Q_ : All hard structure be kept dway from the tmmedlate rtvcr banks wherever _ |
_:: possible; ' : . . .

"« - Traditional methods employed by local landowuers for bank eroston control '
'coulcl be used. '

In order to avoid contdmmdtton of the Red R:ver from accrdental sptlls, or pollutants o
deposited by vehicles on to the brtdge pavement the followmg measures should be tdken

. Runoff is collected in gutters dnd dlrected mto a rubble/sand dram (to ftlter' '

' 011';) before dmcharge via a grassed or vegetated channel (to ftlter nutrlents) '
The rubble drain should be ablc to be closed off to eontam major llqu1d sprlls
on the bndge S ' - e ' |

e Ifthis runoff control mechamsm is erCCtGd as bemg too expenswe the desrgn' _
";hould be modlfled to minimize the mevrtdble contammatton of the rlver In -
thls case dramage scupper outletq should dtrect o,torm water runoff to the qreaq
1mmedmtely downstream of the brtdge p;les mto the zones of maxnmum
water turbulence. - L e L |
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17.42

Air pdl:l_l.__ltidﬂ or noise/vibration along the p'roj'ect_'site will be caused by futurc
industriq]/qgricultural deVelopment around the site or increase of traffic on Riiag Road
No, 3 due to economic growth in the Whole LountIy Obviously, most of the future
environmental nnpacts in the operatlon pha%e are not purely due to Thanh Tii br 1dgc

.p10‘]eCt On the contr ary, the Pleect w;ll contribute to 1111p10vemenl of air quallty and 1o
. mitigation of n01sc/v1blat10n around the pmJecl site, because traffic flow will he

smoother.

In terms of noise 1mp'\ctq it is often demrable to mvolve the commumty in thc noise-
bamer selectlon process. Some homeowner‘; may have deflmte oplmom on materials,

patter_n, and other features which should be considered in the selection process.

| Monitoring Program a'nd.M_i.tig.atinn Measures |
(1) Monitoring Program

The followmg envuonmental momtormg plOgI am f01 the pr OJCCt is 1ecommcnded In the -

' mo_m_tormg systel_n, mformallon/datd on md1v1dual/famllles related to their living

standard is the b_aSellzlc to examine cffects_of the managerlal measures.
) Water Quality -

. _ Loc'atio_n N © 3 sites (at brldge on downstream 500m from the brldgc zmd'
e "j‘on upstream 500m from the bridge) _

' Perio_d ; ) 2 tlmeslday (dt ebb- tlde dnd at flow- ‘nde) the day for a week
EECE during conslructlon pha‘;e for a month during 2 years
S 'opcsatlon/mdmtenancc phase for 6 months on contmml time

| Sa'mj.)ling'lt'e'ms: . pH SS COD BOD DO P“m, Al Fe

: One Ume for momtormg ’3 sltes x8 1tems X US$ 3= US$ 72

. | Construchon Phase : for 5 year% ( a year mclude 12 month% or 52 weeks )

- US$ 72 X 2 tlme‘; x 52 weeks X 5 yearq = US$ 37 440
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Operatibn/Mainteuancc Phase for 5 years :

Durmg thc first two yeam one d'xy two umes watel quality samplmg, w111 be dOnc
- every month. During the 1emammg th;cc years, one day two times water quallty
' samplmg will be done every six months. The total cast is: |

US$ 72X [(2% 12%2) +(2x 12/6 x 3 )] = US $4,320

2) * Air Quality and Noise Level .
Location : 5 sites (Ihe lwo sites at brldge and the thlee sites at
o remdentlal area) . L L f
~Pertod: ... - 1 day/ month durmg constructlon phase 1 day/(i months_ -
e .. -1 during opcmllon/mamtenance phase after 5 years -

Sampling Items : ~ TSPM, soz, NO,, HC, CO, Pb and L, L, L
o _Onc time of momtormg for air quahty samplmg
B T ' ‘351tcsx61temstS$ 3= US$ 90
L One tlme of momtormg for noise sampling : - US$ 70

COHbII‘UCthH Phase. for 5 years ( a year mclude 12 months or 52 wecks )

An air quality monitoring is conducted 8 times per month. The cost for this item

US$ 90x 8 tnnes x 12 monthsxSyears=US$ 4'3200

A noise }:c;vél _m_éﬁi.tqriﬁg. wconductedforevqy month _ Thc .C(_).S:l. is: |
© Us$70x 12 months x 5 years . US$4200
40pIeIfal.iql.1/Mg.i.nl‘e.nan'ce Phdbc forl5 yt,ars '.

' For air qualxty momtorm;, durmg lhe ﬁrst 5 yeam at opcratlonfmamtenance phasc
it wxll be measured a day (8 timcs) for every 2 months The cost is: .' R

US$ 90 x 8 times 5{_2 .'m_th'_hs' X5 }?ear-s" _=.EUS'$' 7,200 :
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Noise level will be monitored during the first 5 years al operation/maintenance
phase, and will be measured one day cvery year. The cost is:

| US$70x2x 5= US$700
| Thehbb?eqneﬁtioned t0ta1 cost for the 111.0‘nil01‘ing.progr_ams :
37,440+ 4,320+ 43,200 + 4,200 + 7,200 + 700 = US$ 97,060 |
(2) | Envimeﬁehfdl Mi.tig'ati.(.)n Mcasurc

- Noise Bamer Wall fora School (Total 220 m length) along the TI an Phu Prlma;y School

' 'should be conmdered The cost is:
© US$ 680 x 220 m = US$ 149,600 -
" The grand _tofa_l (Monitoring ngram and Mitigation Measure Coét) is:

17237



	CHAPTER 16 ECONOMIC AND FINANCIAL ANALYSIS 
	16.6 Financial Revenue and cost Analysis 
	16.6.1 Assumption for Financial Analysis 
	16.6.2 Comparison between Maintenance/Operation Cost and Toll Revenue 
	16.6.3 Revenue and Investment Cost analysis-Financial Internal Rate of Return 
	16.6.4 Sensitivity Analysis 


	CHAPTER 17 ENVIRONMENTAL IMPACT STUDY 
	17.1 Study Objectives and Method 
	17.1.1 Objectives of the Study 
	17.1.2 Study Area and Study Method 

	17.2 Description of the Existing Environment of the Study Area 
	17.2.1 Social Environment 
	17.2.2 Natural Environment 
	17.2.3 Pollution 

	17.3 Environmental Impact Assessment 
	17.3.1 Socio-Economic Environment 
	17.3.2 Natural Environment 
	17.3.3 Pollution 
	17.3.4 Environmental Evaluation 

	17.4 Mitigation Measures and Monitoring 
	17.4.1 Recommended Mitigation Measures 
	17.4.2 Monitoring Program and Mitigation Measures 





