JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)
PEOPLE'SCOMMITTEE OF HO CHI MINH CITY (PCHCMC)

MINISTRY OF PLANNING AND INVESTMENT (MPI)
THE SOCIALIST REPUBLIC OF VIET NAM

THE DETAILED DESIGN STUDY
ON
HO CHI MINH CITY
WATER ENVIRONMENT IMPROVEMENT PROJECT
IN
THE SOCIALIST REPUBLIC OF VIET NAM

FINAL REPORT

MAIN REPORT

VOLUME 2

JUNE 2001

PACIFIC CONSULTANTSINTERNATIONAL



Foreign Currency Exchange Rate Applied in this Report

Currency Exchange Rate/US$
Vietnamese Dong (VND) 14,500
Japanese Yen (JPY) 110.00

(As of December, 2000)




MAIN REPORT : VOLUME 2
DETAILED DESIGN

TABLE OF CONTENTS

Chapter 1 GENARAL

I 1< 1= = | SRR 1-1

Chapter 2 TAU HU-BEN NGHE CANAL IMPROVEMENT (PACKAGE A)

2.1 GENEE ...t ettt n et 2-1
2.2 SCOPE OF PrOJECT ...ttt nre s 2-1
2.3 Design of Channel IMProvement ..........cocooeeieieeeere e 2-1
PR I C 1= 0T - | SRS 2-1
2.3.2 Channel ATIGNMENT ......coviiriieeee e 2-2
2.3.3 Profile and Cross SECHION ........coeceiiiiee e 2-2
2.4 Design Of REVEIMENT ......coceiiiiiie ettt 2-3
241 GENEIA ...ttt bttt 2-3
2.4.2 Applicable Codes and Standards............ccceererereneneneeieeeesese s 2-3
2.4.3 Design Condition and Criteria........cccoeeieereeseesee e e e s e 2-4
2.4.4DeSign Of REVEIMENT ......ccviiieeiiiiee e s 2-6
2.4.5 Countermeasure for Sliding of Bank due to Filling ........ccccoovvvineiniencnene, 2-7
P G @) = g I - o S 2-10
2.5 Design Of SEWEr QULIEL .........cceeiieeece e 2-10
2.5.1 GENEIA ...oovieeieie ettt sttt re e e nes 2-10
2.5.2 EXiStiNg SEWEr OULIEL.......c.cceeeeeeseceseeeee e 2-10
2.5.3 Applicable Codes and Standards............cccceverrieeceeieesiee e 2-11
2.5.4 Design Condition and Criteria.........coceevereeieere e 2-11
2.5.5Design Of SEWEr OULIEL .........ocoiiiieeeeeere e 2-12
2.5.6 Temporary Coffer DamM .........cociiiiieeie et 2-13
2.6 Eart WOTKS.... ..ot 2-14
2.6.1 Earth Works for Revetment and Sewer Outlet Construction .............ccccveueee.. 2-14
2.6.2 Channel EXCAVALION. .......ccoeiueeeeeieeceesie et see st e e eeseesseenee e 2-14
2.7 New Road and Sewer Line Construction along Tau Hu Canal ..........ccccccecvveeeenene 2-15
2.7. L GENEIA ...ttt bbbt 2-15
A 5 (oo @0 1= 1 (1o {0 o T 2-16
2.7.3 Sewer Line CONSITUCION .....ccuiiuieieieieceie et 2-18
2.7.4 Other ULHILY SEIVICES....c.iieeiiitieee ettt st enn 2-21
2.8 LandSCaPE WOTK.......eoieieiieiieiisiesti sttt 2-21
2.9 Allotment of aPart of Canal Improvement Works to Ongoing Relevant Project.... 2-22
2. J0WOrK QUANLITY .....ecuveeieesieesieesiee st st e te e s e s e ee et e e e s e e sneesneeeteesteesneesneeeneeenns 2-23
2.11 Construction Plan and SChEAUIE .........c.ccoviieieieeese e 2-23
2.11.1 BasSiC CONQITIONS ...c.eeiuieieeieeiisieeie sttt ee e e e 2-23
2.11.2 Major WOrks of the Project .........cccoeceeiieenir e 2-24
2.11.3 Construction SChEAUIE ...........ooeieieirene s 2-27



Chapter 3 PUMP DRAINAGE INPROVEMENT (PACKAGE B)

31
3.2
33

34

35

3.6

3.7

3.8

39

(€1 1 TP 31
SCOPE OF PIOJECE ...ttt 31
Dike CONSITUCTION ...ttt s e e sneeeeseesneeneen 31
G N €T 1= o SRS 31
3.3.2 Applicable Codes and Standards...........ccccceevereeceseseesie s 32
3.3.3 Design Condition and Criteria.........ccoevreerereiere e 3-2
3.3.4 Dike Construction along Saigon River in Thanh DaArea.........cccocovevveveeenen. 35
3.3.5 Temporary Dike along Ring Road in Ben Me Coc (1) Area........cccceevvuvennenee. 35
3.3.6 Temporary Dike along Ring Road in Ben Me Coc (2) Area.........c.ccceeveenene. 37
SEWEr LiNe CONSIIUCTION......cccuiiieeeeiiieiee sttt eas 3-8
AL GENEIA ...t bttt 3-8
3.4.2 Applicable Codes and Standards...........ccceceverererenieneieeeesese e 39
3.4.3 Design Condition and Criteria.........ccovereerereieere e 39
3.4.4 Sewer Linein Thanh DA ATEA.......coo i 311
3.4.5 Sewer Linein BEN ME COC (1) AT€a.....c.ccveveiieeiese ettt 3-15
3.4.6 Sewer Linein BeN M@ COC (2) AT€a.......cccueueririeriiieieieesesie st 321
[R007=0 [ @al gL 1 (U Tox 1 o o FHU SRR 3-27
BB L GENEIA ...ttt 3-27
3.5.2 Applicable Codes and Standards............ccovveririererieienenesesese e 3-27
3.5.3 Design Condition and Criteria.........cceoererierrieee e 3-27
3.5.4 Design Layout, Profile and Cross Section of Proposed Road......................... 3-29
3.5.5 Pavement Structure and Concrete Curb ..........cooevereieieieneneseseeeeeeeee 3-30
Civil Works for Pumping Station and Other Structures...........cccoooveeeerieieeieneneenn. 331
B €= 11 - TS 331
3.6.2 Applicable Codes and Standards............cccveceeveieeceveceese e 331
3.6.3 Design Condition @and Criteria........coeeeeeererireresieeeeeese e 3-32
3.6.4 Civil Works of Pumping Station and Sluice Way and Control Gate............... 3-33
3.6.5 Retarding PON..........ccooiiiiee e s 3-37
Architectural Work for Operation and Maintenance Office and Guard House........ 3-39
5 €= 1= o SRS 3-39
3.7.2 Applicable Codes and Standards............cccceeveeveevievien s 3-39
3.7.3 Design Concept and Criteria......ccuiieeereieeie e 3-39

3.7.4 Design of Operation and Maintenance Office in Thanh Da Pumping Station 3-40
3.7.5 Design of Operation and Maintenance Office and Guard House in

Ben Me Coc (1) PUMPING SEatiON ......ccocveeeerieiiceececee e 341
3.7.6 Design of Guardhouse in Ben Me Coc (1) Control Gate............ccceoevveeeenene. 3-42
3.7.7 Design of Landscape WOIKS........ccooeeeeriniee e 3-42
Mechanical Works of Pumping Station Sluice Gate and Control Gate.................... 3-44
IR I R = 0 1= o SR 3-44
3.8.2 Applicable Codes and Standards..........c.cooeeeereieeneneecere e 3-45
3.8.3 Design Condition and Criteria........ccecvereereeneeree e see e e e e snees 3-45
3.8.4 System DESCHPLION ...c.viveeieciecee e ens 3-46
3.8.5 Key Specification of Mechanical EQUIPMENT.........c.cooereieierienineneseseeee 3-47
Electrical Works of Pumping Station, Sluice Gate and Control Gate..........ccccce...... 3-49
B0 L GENENA ...ttt 3-49
3.9.2 Applicable Codes and Standards.............coevereriererieienenese e 3-50
3.9.3 SIHE CONAIIONS ......ecueeieeeeeeeeeee ettt e e eseeens 3-50
R I B L= [o o WO ) = g T S 3-50
3.9.5 SyStEM DESCIIPLION ...ttt 3-53



3.9.6 Key Specification of Mechanical EqQUiPMENt.........ccccoeviirivineiineineesieenee 3-54

3. 10OWOrK QUANLITIES .....ccvicieciecseesee ettt e e et e te e ste e sne e sneesanesnnas 3-58
1IN e gt U T o N = 3-58
I I 7= o 0 1o [ 1T o) TR 3-58
3.11.2 Magjor Works of the Project ........cooeeieiiee e 3-59
3.11.3 Construction SCHEAUIE .......coooeveeie e 3-62

Chapter 4 INTERCEPTOR SEWER CONSTRUCTION (PACKAGE C)

R T 0 - | 4-1
VA S o/ o =X o (0] = o SR 4-1
4.3 Applicable Codes and Criteria..........cceveiiiieerisieieeseseese s 4-1
4.4 Design Condition aNd CritErTaL........curirerereieeieisie st 4-2
4.5 Design of Main Interceptor Sewer —Open Cut method ..........ccceeevviceneneecenene 4-3
A5 1 E@TNWOIK .ottt 4-3
A5, 2 PIPB..eieeeee et eehebeebee ettt n e 4-4
A5.3PIPEBEAAING -....eeeeeee e et 4-4
Y AV =g o) = TR 4-4
4.6 Design of Main Interceptor Sewer — Pipe Jacking Method...........ccccovvveveieieennenee. 4-5
N €= 1< SR 4-5
4.6.2 Alternative of Pipe JaCKING .......cccccviiieiecrec st 4-6
SRl o T 0 L=IN = o (] o TS 4-6
S 0 i SR 4-6
4.7 Design of Secondary INtErceptor SBWEN .........ccoiieeeieieere e 4-7
€= 1< S 4-7
A.7.2 EAITNWOIKS......cooeeciece ettt sttt 4-7
G T =PRI 4-7
TS = 1o [0 1 oo 4-8
.75 MANNOIE ..ot 4-8
4.7.6 DIVErSion ChambEY ........coceiieiee et seeens 4-8
4.8 Design of ROA0 RESLOIAON .......ccueeieeiieiirsieeiieesieestee e seesee e te e teesreesreesreesneesnneens 4-9
4.9 Bill Of QUANLITY.....ccueiiiiiiiieesie et r e e e re s neeneneas 4-10
v (0L @0 S 1 £ U Tox o] i = = 4-10
Vg (03 = =" Lo @ o o] o P 4-10
4.10.2 Major Works of the CONSITUCLION..........cccuveieeieeree e e 4-11
4.10.3 Construction SChEAUIE.............cceiririresi e 4-13

Chapter 5 INTERMEDIATE WASTEWATER PUMPING STATION
CONSTRUCTION (PACKAGE C)

5.1 GENEIE ...ttt ettt bbbttt nre s 5-1
5.2 SCOPE OF PrOJECT ...ttt 51
5.3 CIVII WOTKS ...ttt sttt st ene e ne e 5-1
5.3 L GENEIAL ...ttt bbbt 5-1
5.3.2 Applicable Codes and Standards............ccocveerererenenieieeeeesese e 51
5.3.3 Design Condition and Crteria........cccceeieereereesee e e e e 5-2
5.3.4 Site Preparation WOFK ........ccceciiiee ettt 5-2
5.3.5 Design of DigphragM Wall.........cccooieiiiiiee e 5-3
5.3.6 Design of Wastewater PUMPING StatioN..........c.cceveeveeriensiensiee e eseeseeseee e 57



54

55

5.6

5.7
58

5.3.7 Design Of Grit Chamber ..o 5-8

5.3.8 DESIGN Of SEWEN LiNE....oouiieiiiiiieiieeeieeee sttt 5-9
5.3.9Design of INNEr RO .......c.ccueeiiiiiee e 5-11
Architectural Works of Pump House and O/M Office and Guard House................ 5-13
Y €T 1 o S 5-13
5.4.2 SCOPE OF WOIK......veeiecieceeese ettt sttt st nas 5-13
5.4.3 Applicable Codes and Standards............ccovverirerenieneieeeeesese e 5-14
5.4.4 Design Condition and Criteria........ccoovieerereiere e 5-14
5.4.5 Design of Pump House and O/M OffiCe......cccvvvieviviiece e 5-14
5.4.6 Design of Generator BUilding .........cceoveeeiriniienesieeeeeses e 5-16
5.4.7 LandSCape WOIK........ccieeiiieiee e ecte et estee st s st eeeteeste e ste e e e e e snaesneeereenseenneas 5-17
MECHANICBl WOTKS......cuiiiiiiieieesese st 5-18
L R = 1= o RS 5-18
5.5.2 Applicable Codes and Standards............cccceverrieeieeiieesee e 5-18
5.5.3 Design Condition and Criteria.........ccceeveieeieere e 5-19
5.5.4 SyStem DESCIPLION ....cveviiiieieieiesiese st 5-20
5.5.5 Key Specification of Mechanical EQuipment..........ccccvvvv v s, 5-22
EIECIIC WOTKS. ...ttt 5-24
L S R = 1= o PSS 5-24
5.6.2 Applicable Codes and Standards............cccceverreerieeiiesiee e 5-25
5.6.3 SITE CONAITIONS ...ttt sttt 5-25
5.6.4 DESIGN CrITEITA ...c.vieeeeieeiieiesieste sttt e e 5-26
5.6.5 System DESCIIPLION ....ccveeiveeceecie e see ettt sre e e e e s 5-28
5.6.6 Key Specification of Electrical Equipment and Instrumentation..................... 5-29
WOIK QUENLITIES ...c.veieeeieiieeiese ettt eneeeesneenne s 5-36
Construction Plan and SChedule ...........oooiiiieie s 5-36
5.8.1 BasiC CONTITIONS ....c.coeruiriiriiieieieiesie e sttt s 5-36
5.8.2 Mg or WOrks of the PrOJECL ........cccuviiiriiiiieeeeer s 5-37
5.8.3 Construction SChEAUIE ..........ooeiiiieeeee e 5-39

Chapter 6 CONVEYANCE SEWER CONSTRUCTION (PACKAGEC, D & E)

(20 R €T 0 - RS PR 6-1
(SIS oo o LY o 0] = o S 6-1
6.3 Applicable Code and Criteria........ccoueveiiiieie e s 6-1
6.4 Design Condition aNd CritefiaL........cooureriririneneieeeese e 6-2
6.5 Design Of CONVEYANCE SEWEN .........eieerieieeeiesieeee et eee e stee e seeseesseeeeseesneenaeseeas 6-2
6.5.1 Soil and Groundwater CoNAitiONS...........ccceererirerenereeee e 6-2
6.5.2 Box Culvert and Manhol€sS...........cecvueiiiiieeiieceesee ettt 6-3
6.5.3 Earth Work for Trench EXCaVation ..........cccccveeeeereeeene e 6-3
B.5.4 FOUNABLION......coueiiiiieiiieeeee ettt st sbe e e e 6-4
6.6 Design Of PIPE JACKING ......ccciiieiiiiiieie sttt sae e 6-4
6.7 Design of Maintenance ChamDES ...........ccooiiiiriniiereeeees e 6-5
6.8 Design of Inspection/Maintenance Road ............cccoveeveeiriie e s e 6-5
6.9 Bill Of QUANTITY.......eceecie ettt sresre e 6-5
6.10 Construction Plan and SChedUIE...........ccoveiieii e 6-5
6.10.1 BasSiC CONQITION ......coueeieieeeeesee e eenes 6-5
6.10.2 Major Works of the CONSIIUCHION...........ccceeverreeeie e 6-6
6.10.3 Construction SChEAUIE..............ooii e 6-8



Chapter 7 EXISTING COMBINED SEWER IMPROVEMENT (PACKAGE D)

8 R €T -SSP 7-1
7.2 SCOPE OF PIOJECL ...ttt e e saeeeeseesaeenee s 7-1
7.3 Applicable Code and Criteria.......cccoeiirrieriieiie e see s e e s 7-1
7.4 Design Condition and Criterial.......ccueveiieieiiiieie et 7-1
7.5 Design Of ManhOlES .........cooiiiieie e 7-2
7.6 Design of Sewer Bedding.........cccoeieeieeiieriie et 7-3
7.7 Design of Inletsand ConNECtionN PIPES.........cccvieevieieceeiece et 7-3
7.8 DESIGN OF SEWET ...ttt b e 7-4
7.9 DeSIgN OF OULIELS.......eoiuieeieieeieee ettt neeeeseesaeeeeneeas 7-8
7.20DESIGN Of TIENCN....ccueei e sre e e 7-8
7.11 Design of ROGO RESIOMELION .......ccveiviriiieieieieeeesie e 7-9
7.12 CONSLIUCHION PLAN ...ttt e e seeseeeneen 7-9

7.12.1 BaSIC CONDITION ......ovieieiieieeieseee et e e 7-9

7.12.2 Major Works of the ConStrUCtioN...........ccccveveeiiieereseece e 7-10

7.12.3 Construction SChedule...........coov e 7-13

Chapter 8 WASTEWATER TREATMENT PLANT CONSTRUCTION

(PACKAGE E)

8.1 GENENEA .....oeiiieee ettt et e b et re e e reereetenrennaente s 8-1
8.2 SCOPE Of tNE PIOJECL..... .ot 8-1
8.3 Wastewater Treatment Plant ..........coooiiiieie e 81
8.3. 1 TreatmMeNt SYSEEIM.....ccciiieeeeiee et 8-1
8.3.2 DeSigN StANAArTS. ......ccveiueeeeieeeerie ettt een 8-2
8.3.3 Design Influent Quality and Removal Efficiency of Wastewater
TreatmMENt PLaNt......cc.ooveeiese e 8-3
8.3.4 Required Number of Train of Wastewater Treatment in Phasel .................... 8-4
8.3.5 Surface Loading in Primary and Final Sedimentation Tanks...........cccccceveeneen. 8-4
8.3.6 Summary of Wastewater Treatment Facilitiesin Phasel ..........ccccevvvvenennen. 8-5
8.4 Site Preparation WOTKS...........cooiiiiiieieieeese e 8-6
o €T 1= SRS 8-6
8.4.2 Applicable Codes and Standards...........ccccceeveeiervienvien s 8-6
B.4.3 SITE ACCESS ...ttt sttt sttt e ettt bbbt na e 8-7
8.4.4 Prevention of LandSlide...........ccceveiieiineneee e 8-7
8.4.5 Soft Soil Excavation and Filling .......c.cccvecveieeiieenes e 8-9
8.4.6 Site Settlement During Operation and Treatment Procedure.............cccceu..... 8-9
8.4.7 EXisting Power TOWEr ProteCHION. ......ccccveirieriiiieriesieee e 8-10
8.5 CIVIl WOTKS ... ettt ettt e ne et e sneeeeseesnneneeas 8-10
B.5. L GENENA ...ttt 8-10
8.5.2 Applicable Codes and Standards............ccovvererieniereeieninese e 8-11
8.5.3 Design Conditions and Criteria..........ccovvreerereiiere e 8-12
8.5.4 SLrUCKUIal DESIQN.......eeecieecieeiee et e ettt e te e e esre e sneeeareennas 8-12
8.5.5 FOUNdaLiON Of SIIUCIUIES .....c..ouviiciiriirie e 8-15
8.5.6 Temporary WOrKS DESIQN ......cceeieiieeerie e eee e 8-17
8.6 ArChiteCtUral DESION .....eeeee ettt e e et re e re e neeenes 8-17
8.6.1 ArchiteCtural WOIKS.........coiiiiiriiieeieee st 8-17
8.6.2 SITUCLUIEl WOTKS ...ttt s 8-33



8.7 MECNANICA WOTKS ...ttt ettt et e e ettt ee e e e e ea e eeeeeeeeesaaeenneeeeeesaaannns 8-39

I €T 1 o RS 8-39
8.7.2 Lift Pumping Station EQUIPMENT.........cccuviiieeecee e 8-39
8.7.3 Primary Sedimentation Tank EQUIPMENT ...........coerireieienineseseseeeeeeeeiee 8-40
8.7.4 Aeration Tank & Blower EQUIPMENT .........cooiiiiieii e 8-41
8.7.5 Final Sedimentation Tank EQUIPMENE..........cccceveriierieeseeree e e see e 8-42
8.7.6 Water Supply and Sodium Hypo Chlorite Feeding Equipment ...................... 8-44
8.7.7 Gravity Type & Centrifugal Type Thickening Equipment ...........c.cccceeeenene. 8-45
8.7.8 Dewatering EQUIPMENT.........coi et 8-46
8.7.9 Composting EQUIPMENL..........ccoviieceeieees et 8-47
8.8 EIECIICAl DESIGN...c.eivieeiieieeiieieste sttt sttt sr e ene e 8-47
TSI €T 1= SR 8-47
8.8.2 Applicable Codes and Standards............cccveveevieevienvee s 8-48
8.8.3 Design Condition and Criteria.........ccovieiiereiece s 8-48
8.8.4 System DESCHIPLION ...c.viieeeieieee et e e ees 8-52
8.8.5 Key Specification of Electrical Equipment and Instrumentation.................... 8-53
8.9 Road, Storm Water Drainage and Bridge DeSIgN .......cceevveviieeerieiieee et 8-62
8.9.1 Road and Car Park..........cceceiiieeiisi et 8-62
8.9.2 SOrM Water DIraiNagE........ceoveeueeieeeieeerie ettt s e e ees 8-69
8.9.3 Bridge DESIQN.....cceeceeeie ettt e reenn 8-72
8.10 Wastewater Treatment Plant: LandSCape.........cccoveeririererenierieieesesesee s 8-75
8.10.1 LandSCape DESIGN .....coviueeieieeeieeie et e e e 8-75
8.10.2 LandsCape FaCility........ccoeveeieeiee ettt 8-76
ROl . T o TP 8-76
8.11 Construction Plan and SCREAUIE ...........cceiieieieeesr e 8-77
8.11.1 BasiC CONAITIONS ....ccueeieieieiesieeiesie ettt eas 8-77
8.11.2 Major Works of the PrOjeCt ........cccvveeiiiicee e 8-78
8.11.3 ConStruction SCNEAUIE. ..........cceeeeeireeieeeee e 8-82

Chapter 9 PROCUREMENT OF SEWER CLEANING EQUIPMENT (PACKAGE C)

.1 GENENEL ...ttt b e ae et e bt et e neeeneeteseeeaeente s 9-1
9.2 SCOPE Of PIOJECL ...ttt et re e saesrn e 9-1
9.3 Design Condition and CriterTaL.........eeeeeiereereseeiese e seeeee 9-1
9.4 Selection of Sewer Cleaning EQUIPMENT..........ccccoeiievirvie e e 9-2

Chapter 10 CONSULTING SERVICES

O = 0T o USRS 10-1
10.2 Scope Of CONSUITING SEIVICE ...c.viiuieieieeese ettt e e seeenee s 10-1
10.2.1 Pre-CoNStrUCiON SLAQE........cccieeiieerieeiee e seeerte et e st st e see e ee e ee e e 10-1
10.2.2 CoNStruction SUPEIVISION SEAOE ........coveveueriiriiriirieseeseeseeese s 10-3
10.3Work Schedule, Reports and DOCUMENES.........coieerererieneseeie e eeeseeseee e seeeeeneens 10-7
10.4 Required EXPErtiSE INPUL.........coceeiieie ettt et e e e e enes 10-9
10.4.1 Pre-CONSLIUCLION SEAQE........ecieiieeeeeeie et steeee st ste s e ee st se et ae e snaenne s 10-10
10.4.2 CoNStruction SUPEIVISION SEAOE ........coveveerieriiriesiesiesie e 10-10

-V -



Chapter 11 ENVIRONMENT IMPACT ASSESSMENT

I o= (Y= USSP 11-1
0 T g1 oo 0T o o SRS 11-1
11.1.2 Objectives Of the STUAY .......ooveeeeee e 11-1
G = (0 1= ok N (= VS ORRRS 11-2
11.1.4 EIA REPOIt CONLENES.......eiueeieiiieieetesieeee sttt e e e n s s ne s 11-2

12.2 Law and REGUIBLTION ......c.oiieeeeeee et s nae e e 11-2
11.2.1 Vietnamese Laws and Requirement for EIA ..o 11-2
11.2.2 Environmental Standards .........ccoceeeveeieeneeie e 11-3

11.3 Description of The Project Phase | ..o 11-3
11.3. 1 ProjeCt Phasing .......cocceiiiieie ettt st snaenne 11-3
11.3.2 Implementation Program for Phase | Project ...........cccoveerinineneneneieenns 11-4

11.4 Significant Environmental IMPact ... 11-4

11.5 Pollution Prevention and Mitigation MEaSUFES.............cceveeeeieseerieseeiesiesieesie e 11-4

11.6 MONITOriNG PrOGIraIM......cc.ciuiiuiitirieieieieeeesieei et 11-5
11.6.1 Monitoring Program during Construction Stage of Phasel ........cccccecveee. 11-5
11.6.2 Monitoring Program during Operation Stage..........ccccevevveveeseieeseseeieennens 11-8
11.6.3 Cost Estimate for Monitoring Program ...........c.ccoeeieieneneneseseseseeeeeeiens 11-8

Chapter 12 RELOCATION AND RESETTLEMENT

12.1 Scale of REIOCatiON/RESELIEMENT .......ooiveiiiececeeeeee e 12-1
1211 Land Areato De ACQUITED .........ooeiiiieee e 12-1
12.1.2 Number of Houses and Households to be Affected ..........ccccevevvcvvivcceeinenns 12-1

12.2 Legal FrameWOTK .........cceeiiiiciesieee ettt ettt s e e e snesreenenne s 12-2
12.2. 1 NGHONA LEVEL ..ottt st 12-2
1222 City LEVEL ..o 12-2

12.3 INStitutional FramEWOIK ..........ccviieiieieeie et nne s 12-2

12.4 Procedure of Relocation and Resettlement ..........ccocvvvveeneveeceese e 12-3

12.5 COMPENSALION ....veenieieeieeie e esie st e e et e e eeeeeste e e e seesseensesaeeseensesseenseaseeneeseesneenseas 12-3

12.6 Resettlement SiteS DeVEIOPMENT .......cceiiiieiiiiicee e 12-3

12.7 Mitigation MEBSUIES .....c.coueeuieiieiiitc ettt 12-5
12.7.1 PUDIIC INVOIVEMENL .......eeciecee ettt et nnee 12-5
12.7.2 INCOME RESLOIALION .......veeieeieecieecie e erie e st e sessee e e e e e e s eeeeeeneeens 12-5
12.7.3 Supervision and MONItOING.......ccccciiierieiiie e 12-6
12.7.4 Participation of SOCial WOIKErS ........ccoieiieiireee e 12-7

Chapter 13 INSTITUTIONAL DEVELOPMENT PROGRAM

13.1 Training recommended for the PrOjECt.........ccoovice v 131
13.2 Staffs Required for New Machines Supplied for Cleaning Sewers...........cccoeeneee. 13-5
13.3 Number of Staffs Required for SDC.........ccooeiiiieereree e 13-7

Chapter 14 COST ESTIMATE

I 1< 1< = | O ERTORR 14-1
I O g T = o T T 0 = (TR 14-1

- Vil -



TA.3UNIt MELENTal COSES...cveeiieieiesieiieese e eie st e st e e te e eseesbesseeeesreeneeseessaensens 14-2
14.4 Unit EQUIpMENt RENTAl COSE ......ccueeeieeiese et 14-3
14.5 Project Cost fOr PhaSE | ......coceicece ettt et 14-3

Chapter 15 FINANCIAL ANALYSIS

15.1 BasiS Of SAWErage Charge.......ooeeeieeeere et see et e e see e 15-1
15.1.1 Introduction of Sewerage Charge........cocvvverceeveevee s 15-1
15.1.2 Sewerage and Drainage Company as Operator of Drainage and

SEWEIBZE SEIVICE. ...cueitiriiiti ittt bbbt n e eneas 15-3
15.1.3 WSC as Collector of Sewerage Charge..........ccoovveeeenereennseecese e 154

15.2 Financial Arrangements of the JICA Project and Other Project .........ccccevcvveeienene 154
15.2.1 Financia Arrangements of the JJICA Project ........cccovvveveierenienineneseieenens 154
15.2.2 Financia Arrangements of Other ProjectS........ccccovvverineeceneneee e 15-5

15.3 Identification of Cost to be Covered by Sewerage Charge.........cccoeeeevveveeveeveenen, 15-6

15.4 Financial Cost and OM/R Cost of the JJCA Project ........coveeeveiieceeceieeie e 15-7
15.4.1 Financial Cost Of the JICA ProjJECE........ccovviriiiririesereeee e 15-7
15.4.2 OM/R Cost Of the ProjeCt........ccccevcieeiieiiesee s 15-7

15.5 Methodology of FinanCial ANalYSiS.........cccvveeiiiieiese e 159

15.6 FINANCIAl ANAIYSIS....ciiiiieiiiiniesie ettt 15-12
15.6.1 Financial Analysis of UDC and Sewerage Tariff........ccccooeviienieinnceinnns 15-12
15.6.2 Affordability ANGIYSIS......ccoiviiceeseesn e 15-16
15.6.3 Repayment Ability Analysis of JBIC Loan by the Government of

VIBEINGIM .ttt e e ens 15-18

15.7 CONCIUSION ...ttt st b e st e st b et e s be et e s besseeeesbeeneeseesneennens 15-20

Chapter 16 RECOMMENDATIONS
16.1 Immediate Project Implementation ..o 16-1

16.2 Simultaneous Development of Sewerage System in Tan Hoa-Lo Gom Basin ........ 16-1
16.3 Cooperate with East-West Highway Project for Interceptor Sewer Construction ... 16-1

- viii -



Chapter 2

Table 2.1(1/4)
Table 2.1(2/4)
Table 2.1(3/4)
Table 2.1(4/4)
Table 2.2(1/7)
Table 2.2(2/7)
Table 2.2(3/7)
Table 2.2(4/7)
Table 2.2(5/7)
Table 2.2(6/7)
Table 2.2(7/7)
Table 2.3(1/4)
Table 2.3(2/4)
Table 2.3(3/4)
Table 2.3(4/4)
Table 2.4(1/2)

Table 2.4(2/2)
Table 2.5

Table 2.6(1/3)
Table 2.6(2/3)
Table 2.6(3/3)
Table 2.7

Chapter 3

Table 3.1 (1/4)
Table 3.1 (2/4)
Table 3.1 (3/4)
Table 3.1 (4/4)
Table 3.2

Chapter 4

Table4.1
Table 4.2
Table 4.3
Table4.4
Table 4.5

LIST OF TABLES

STUDY AREA

Proposed Longitudinal Profile of Tau Hu —Ben Nghe Candl................... 2-28
Proposed Longitudinal Profile of Tau Hu — Ben Nghe Candl................... 2-29
Proposed Longitudinal Profile of Tau Hu —Ben Nghe Candl ................... 2-30
Proposed Longitudinal Profile of Tau Hu —Ben Nghe Candl................... 2-31

Proposed Cross Section of Tau Hu — Ben Nghe Canal Improvement....... 2-32
Proposed Cross Section of Tau Hu — Ben Nghe Canal Improvement....... 2-33
Proposed Cross Section of Tau Hu — Ben Nghe Canal Improvement....... 2-34
Proposed Cross Section of Tau Hu — Ben Nghe Canal Improvement....... 2-35
Proposed Cross Section of Tau Hu — Ben Nghe Canal Improvement....... 2-36
Proposed Cross Section of Tau Hu — Ben Nghe Canal Improvement....... 2-37
Proposed Cross Section of Tau Hu — Ben Nghe Canal Improvement....... 2-38

Calculation of Prevention from Sliding—Case 1l ......ccccccvvvvievrieciecnnenne, 2-39
Calculation of Prevention from Sliding —Case 2 .......ccccccevvveeveveceenene, 2-40
Calculation of Prevention from Sliding —Case 3 .........cccvvvevereneeeene 2-41
Calculation of Prevention from Sliding —Case 4 .......cccccevevvcevrcveiieeneenn, 2-42
Replacement List of Existing Sewer Outlets along

Tau Hu —Ben Nghe Canal ... 2-43
Replacement List of Existing Sewer Outlets along

Tau Hu—Ben Nghe Canal ........cccccovivieii i 2-44
List of Construction of Revetment and Sewer Outlet along

Tau Hu — Ben Nghe Canal to be executed by Other Project..................... 2-45

Work Quantities of Tau Hu — Ben Nghe Canal Improvement Project...... 2-46
Work Quantities of Tau Hu — Ben Nghe Canal Improvement Project...... 2-47
Work Quantities of Tau Hu — Ben Nghe Canal Improvement Project ...... 2-48
Construction Schedule of Package A .......ooveeeeeiiceeeceee e 2-49

PUMP DRAINAGE INPROVEMENT (PACKAGE B)

Work Quantities of Package B (Pump Drainage Improvement) .............. 3-63
Work Quantities of Package B (Pump Drainage Improvement) .............. 3-64
Work Quantities of Package B (Pump Drainage Improvement) .............. 3-65
Work Quantities of Package B (Pump Drainage Improvement) .............. 3-66

Construction Schedule of Package B (Pump Drainage Improvement) .... 3-67

INTERCEPTOR SEWER CONSTRUCTION (PACKAGE C)

Alternatives of Excavation Method ...........ccocovivenencininineneseseeeniens 4-15
Excavation Width and Type of Pipe Bedding in Main Interceptor ........... 4-16
Alternatives of Pipe Jacking Tunneling Method..........cccccceeeveiieieeneenen, 4-17

Excavation Width and Type of Pipe Bedding in Secondary Interceptor... 4-18
Construction Schedule of Interceptor Sewer (Package C)........ccceevveenee. 4-19



Chapter 5

Table 5.1
Table 5.2 (1/3)
Table 5.2 (2/3)
Table 5.2 (3/3)
Table 5.3

Chapter 6

Table 6.1

Chapter 8

Table 8.1
Table 8.2
Table 8.3
Table 8.4
Table 8.5
Table 8.6
Table 8.7(1/2)
Table 8.7(2/2)
Table 8.8(1/2)
Table 8.8(2/2)
Table 8.9(1/2)
Table 8.9(2/2)
Table 8.10(1/4)
Table 8.10(2/4)
Table 8.10(3/4)
Table 8.10(4/4)
Table 8.11(1/3)
Table 8.11(2/3)
Table 8.11(3/3)
Table 8.12(1/3)
Table 8.12(2/3)
Table 8.12(3/3)
Table 8.13(1/3)
Table 8.13(2/3)
Table 8.13(3/3)
Table 8.14(1/3)
Table 8.14(2/3)
Table 8.14(3/3)
Table 8.15(1/8)
Table 8.15(2/8)
Table 8.15(3/8)

INTERMEDIATE WASTEWATER PUMPING STATION
CONSTRUCTION (PACKAGE C)

Comparative Table of Earth Retaining Wall ..., 5-40
Work Quantities of Intermediate Wastewater Pumping Station ............... 5-41
Work Quantities of Intermediate Wastewater Pumping Station ............... 5-42
Work Quantities of Intermediate Wastewater Pumping Station ............... 5-43
Construction Schedule of Package C

(Intermediate Wastewater Pumping Station) .......c.cccceeeeeevevieveeseseeneee. 5-44

CONVEYANCE SEWER CONSTRUCTION (PACKAGESC, D & E)

Construction Schedule of Conveyance Sewer
and Existing Combined Sewer Imrpovement (Package D) ..........c.cccc...... 6-10

WASTEWATER TREATMENT PLANT CONSTRUCTION
(PACKAGE E)

SOil PropertieS SUMIMANY ........cccviieiiesieeie et eee e se st ae e s ne s 8-83
Final Settlement by Self-Weight ..o 8-84
Final Settlement by Filling (EL +2.20)......cccccvviveiecieceeree e 8-85
Settlement by Time under Filling ........ccooevvieecii e 8-86
Settlement by Time under Self-Weight...........cooeeeieinnineee 8-87
Summary of Settlement by Time......ccocov e 8-88
Comparison of Sludge Collecting Equipment ...........cccoeceveieecececeennn, 8-89
Comparison of Sludge Collecting EQUIPMENt .........ccovvevinenereeeenne 8-90
Comparison of Sludge Pump and Chemical Pump Equipment ................ 8-91
Comparison of Sludge Pump and Chemical Pump Equipment ................ 8-92
Comparison of Aeration Tank EQUIPMENt .........cccovveiereeierr e 8-93
Comparison of Aeration Tank EQUIPMENt .......cccocevvieeceeie e 8-94
Comparison of Blower EqQUIPMEN ..........cccvvveeere e 8-95
Comparison of Blower EqQUIPMENt ..........coovieeienneeeereee e 8-96
Comparison of Blower EQUIPMENT .........cceevieiernee e 8-97
Comparison of Blower EqQUIPMENt ..........cccvvveeeri e 8-98
Comparison of Water Supply EqQUIipmMent .........ccccovveeeereniereseee e 8-99
Comparison of Water Supply EQUIPMENE ........ccecevviervceeie e 8-100
Comparison of Water Supply EqQUIpMeNt ..........cccovvveeeveceese e 8-101
Comparison of Sludge Thickening Equipment............ccoceiovveeiennieeenne 8-102
Comparison of Sludge Thickening Equipment.........ccccccevieeviee e vceceene, 8-103
Comparison of Sludge Thickening Equipment...........ccccceeeveveevece e, 8-104
Comparison of Sludge Dewatering EQUIPMENt .........cccooeeerereeieneeeeene 8-105
Comparison of Sludge Dewatering EQUIpMENt ..........ccccevievverveevceeeceeenn 8-106
Comparison of Sludge Dewatering EQUIPMENt .........ccceeeevereeiiesieceenne, 8-107
Comparison of Composting EqQUIPMENt............ccooieenieniere e 8-108
Comparison of Composting EqQUIpPMENt..........ccccevvveieiiece e 8-109
Comparison of Composting EQUIPMENT...........coeoiirinirenereseeeeeeee 8-110
Mechanical List of Wastewater Treatment Plant ...........cccccooeveeeivieennee. 8-111
Mechanical List of Wastewater Treatment Plant ............ccccoovveererecenene. 8-112
Mechanical List of Wastewater Treatment Plant ...........cccccoveveeevvieeienen. 8-113



Table 8.15(4/8)
Table 8.15(5/8)
Table 8.15(6/8)
Table 8.15(7/8)
Table 8.15(8/8)
Table 8.16

Table 8.17(1/4)
Table 8.17(2/4)
Table 8.17(3/4)
Table 8.17(4/4)
Table 8.18(1/9)
Table 8.18(2/9)
Table 8.18(3/9)
Table 8.18(4/9)
Table 8.18(5/9)
Table 8.18(6/9)
Table 8.18(7/9)
Table 8.18(8/9)
Table 8.18(9/9)
Table 8.19

Table 8.20

Table 8.21

Table 8.22

Table 8.23

Table 8.24

Chapter 10

Table 10.1

Chapter 12

Table12.1
Table 12.2
Table 12.3

Chapter 13

Table 13.1
Table 13.2
Table 13.3
Table 13.4
Table 13.5(1/9)
Table 13.5(2/9)
Table 13.5(3/9)
Table 13.5(4/9)
Table 13.5(5/9)

Mechanical List of Wastewater Treatment Plant ...........cccccovcvveeivieeienen. 8-114
Mechanical List of Wastewater Treatment Plant ...........ccocooooveeeivncecenee. 8-115
Mechanical List of Wastewater Treatment Plant ............ccocvovverereicnene. 8-116
Mechanical List of Wastewater Treatment Plant ...........cccccoveveeevvieneenen. 8-117
Mechanical List of Wastewater Treatment Plant ...........ccccoooeveeeieieenee. 8-118
Pipe Material for Each FaCiliti€s...........ccovvvieeieve s, 8-119
Comparison Table for Electric Equipment — 24kv Switchgear ................. 8-120
Comparison Table for Electric Equipment — 24kv Circuit Breaker .......... 8-121
Comparison Table for Electric Equipment — Main Transformer .............. 8-122
Comparison Table for Electric Equipment — Emergency Generator......... 8-123
Electrical Equipment List for Wastewater Treatment Plant...................... 8-124
Electrical Equipment List for Wastewater Treatment Plant...................... 8-125
Electrical Equipment List for Wastewater Treatment Plant...................... 8-126
Electrical Equipment List for Wastewater Treatment Plant...................... 8-127
Electrical Equipment List for Wastewater Treatment Plant...................... 8-128
Electrical Equipment List for Wastewater Treatment Plant..................... 8-129
Electrical Equipment List for Wastewater Treatment Plant...................... 8-130
Electrical Equipment List for Wastewater Treatment Plant...................... 8-131
Electrical Equipment List for Wastewater Treatment Plant...................... 8-132
Settlement of the Road under Embankment ... 8-133
Final Settlement by Self-Weight ..........cccooveieii e 8-134
Settlement by Time under Self-Weight.........c.cooeerinnnieeee 8-135
Settlement by Time of the Road .........ccceveeievie e 8-136
Calculating Water Volume of Outfall..........ccccovvveeiiiieie e, 8-137
Construction Schedule of Wastewater Treatment Plant Construction

(=0 o[ =) 8-138

CONSULTING SERVICES

Assignment Schedule for Construction ServiCes..........cceocvveeeenereecennne 10-12

ENVIRONMENTAL IMPACT ASSESSMENT

Compensation and Resettlement Cost ........cccceevevieceeveveece e 12-10
Housing Projects for Relocation and Resettlement...........cocoecevvieecene. 12-11
Cost for Resettlement Sites Development ..........ccccvvvevieevienvee e ciee e 12-12

INSTITUTIONAL DEVELOPMENT PROGRAM

Grouping Of TrAINEES ......cooiiieeee e 13-4
Training Schedule in Thailand............cccooeieiiience e, 134
Training Schedule of Level-3 at New Wastewater Treatment Plant ......... 13-8
Maintenance Times Required for SEWErS........ccceoerivieeieneneee e 13-6
Organization Plan for Phase | SDC Head Office (NO.1)........cccceevevvenene. 13-9
Organization Plan for Phase | SDC Head Office (N0O.2)........cccceevvvriennnne 13-10
Organization Plan for Phase | Drainage Group/Ben Me Coc 1 Station.... 13-11
Organization Plan for Phase | Drainage Group/Thanh Da Station............ 13-12

Organization Plan for Phase | Sewerage Group/

-Xi -



Table 13.5(6/9)
Table 13.5(7/9)
Table 13.5(8/9)

Table 13.5(9/9)

Chapter 14

Table 14.1

Table 14.2(1/5)
Table 14.2(2/5)
Table 14.2(3/5)
Table 14.2(4/5)
Table 14.2(5/5)
Table 14.3(1/3)
Table 14.3(2/3)
Table 14.3(3/3)

Chapter 15

Table 15.1(1)
Table 15.1(2)
Table 15.1(3)

Table 15.1(4)
Table 15.1(5)
Table 15.1(6)
Table 15.1(7)
Table 15.1(8)
Table 15.1(9)
Table 15.1(10)
Table 15.1(11)
Table 15.1(12)
Table 15.1(13)
Table 15.1(14)
Table 15.1(15)
Table 15.1(16)
Table 15.1(17)
Table 15.2
Table 15.3

Wastewater Treatment Plant (NO.L) .......ccoovererireieiciseecse e
Organization Plan for Phase | Sewerage Group/
Wastewater Treatment Plant (NO.2) ........cccveeeveieeeerieseeee e see e
Organization Plan for Phase | Sewerage Group/
Wastewater Treatment Plant (NO.3) ......covveeeiiiieeeeeeees e
Organization Plan for Phase | Sewerage Group/
Intermediate Wastewater Pumping Station (N0.2).........cocvvererenieieniennens
Organization Plan for Phase | Sewerage Group/
for controlling Inflow into Intermediate Wastewater Pumping Station....

FINANCIAL ANALYSIS

Unit Labor Cost for Normal Construction WOrkS........cccceeeveeeievciere e,
List of UNit Material COSt ......cociieeiiiiieiee et
List of Unit Material COSt........oooivcueieiiiiiie ettt
List of Unit Material COSt........ocoivvieieiiiiiee et
List of UNit Material COSE........ooiivceieiiiieie ettt e
List of Unit Material COSt........oooivcueieiieieie et
List of Unit Equipment Rental CoSt.........cccocvveevinieiese e
List of Unit Equipment Rental COSL..........coovveirerinininiesieseeeeeeeeseees
List of Unit Equipment Rental COSt.........cccoivioeernneeiese e

FINANCIAL ANALYSIS

Summary of Operation and Maintenance Cost
Operation and Maintenance Direct Cost for Tau Hu Ben Nghe Candl ...
Operation and Maintenance Direct Cost for

Pump Drainage Improvement DireCt (1/4) .......ccceveveiinenenereeeeeee
Pump Drainage Improvement Direct Cost (2/4) ......ccccecvevieevieeveeviencienn,
Pump Drainage Improvement Direct Cost (3/4) ......cccvevrerenereneeieeenennes
Pump Drainage Improvement Direct Cost (4/4) .......ccoovereneneieeieeienennn
Sewer DIreCt COSt (1/4) ...ueveeeeeecee e
SeWer DIreCt COSt (2/4) ..ot
SEWEr DIreCt COSE (3/4) ...oveeeieeeeeeeeee e
SeWer DIreCt COSt (A/4) ..ot
Intermediate Pumping Station Direct Cost (1/3).....ccevrerirerenierienieeenens
Intermediate Pumping Station Direct Cost (2/3).....ccocvveeverercennseeiennens
Intermediate Pumping Station Direct Cost (3/3)......cccccvvvveveereeveeseennnn,
Wastewater Treatment Plant (1/3).......cccooeirerinienineseseseeeee e
Wastewater Treatment Plant (2/3)......c.coovveeieiieiereeere e
Wastewater Treatment Plant (3/3).....cccccvvvvcviiecieccee e
Head Office INIreCt COSL ......ccveceerereieeese st
UDC Profit and Loss Projection (Current Price) .......cooeeeeeeveereneneene.
UDC Fund Flow Projection (Current Price) .......ccecceveeeeveiecceese e,

- Xil -



Chapter 2

Fig.
Fig.

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Fig.
Fig.
Fig.

Fig.

Chapter 3

Fig.
Fig.
Fig.
Fig.

Fig.
Fig.

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Chapter 4

2.1
2.2

2.3
24
2.5
2.6
2.7
2.8
2.9
2.10

211
212
2.13

214

31
3.2
33
34

35
3.6

3.7
3.8
39
3.10
311
3.12
3.13
314

Fig. 4.1
Fig. 4.2
Fig. 4.3
Fig. 4.4
Fig. 4.5

LIST OF FIGURES

TAU HU —BEN NGHE CANAL IMPROVEMENT

Tau Hu — Ben Nghe Canal Improvement for Phase | Project ................... 2-50
Proposed Longitudinal Profile of Tau Hu — Ben Nghe Canal

[MPIOVEIMENT ...ttt s ee e sbe e 2-51
Geologica Profile dong Tau Hu—Ben Nghe Canal .............ccccceevveneeneee. 2-52
Typical Revetments for Tau Hu—Ben Nghe Canal ...........ccccevevveeenee. 2-53
Prevention Work from Sliding due to Filing........cccccvvvvvciiie v, 2-54
Prevention Work from Sliding dueto Filing..........cccccvvveveveiieieceeienen, 2-55
Coffer Dam Arrangement for Revetment Construction............cccccceevenene. 2-56
Typical Sewer Pipeand OULIEL...........c.ccocveeeiee e 2-57
Typical Box Culvert and OQULIEL ...........cccvvieveseiiese e 2-58
Location of Dumping Site for Tau Hu — Ben Nghe Canal

IMProvement PrOJECL.........ccoiii et 2-59
L ocation of Proposed Tam Thon Hiep Dumping Site..........cccccevvvveennenee. 2-60
Location of Proposed Hiep Phuoc DUmpIing Site..........ccocvvevenieneieeennnns 2-61
Proposed Landscape Devel opment Scheme along

Tau Hu—Ben Nghe Canal .........cccccovvveeiiii et 2-62
Construction Plan of Revetment WOrk ..........ccccooveveviencevnseee e 2-63

PUMP DRAINAGE IMPROVEMENT (PACKAGE B)

Pump Drainage Improvement for Phase | Project .........ccocvveeeeivcienne, 3-68
Dike along SAigON RIVET ......c..ooiieiieeseeresese et 3-69
Typical Cross Section of Temporary Dikein Ben Me Coc (1) ................. 3-70
Typical Cross Section and Details of Temporary Dike in

2T YN oo ) S 371
Typical Layout of Trunk Sewer and Collection System.........cccccoeveeeenne 372
Typica Cross Section of Road in Thanh Da, Ben Me Coc (1)

ANA BENME COC (2) eeveeeieieeieeiesie ettt 3-73
General Layout of Thanh DaPumping Station ........ccccceevvevvervcecciecieene, 3-74
Plan and Section of Thanh Da Pumping Station...........ccccceeeeeveveiienienen. 3-75
Plan and Section of Sluice Way of Thanh Da Pumping Station .............. 3-76
General Layout of Ben Me Coc (1) Pumping Station and Control Gate . 3-77
Plan and Section of Ben Me Coc (1) Pumping Station ...........cccceeveeuenee. 3-78
Section of Ben Me Coc (1) Pumping Station ..........cccoceveeereveeieennseeene 3-79
Plan and Section of Ben Me Coc (1) Control Gate.........cccoeveeveerenenenne 3-80
Typical Bank Cross Section of Retarding Pond...........cccccooeeveeveivceenee, 3-81

INTERCEPTOR SEWER CONSTRUCTION (PACKAGE C)

Interceptor in West Area of Left Bank of Tau Hu, Ben Nghe Cand ........ 4-20
Longitudinal Profile of Interceptor and Conveyance Sewers................... 4-21
Typica Manhole in Main INterCeptor .........ccoocvveeeevereeee e 4-22
Typical Manhole in Secondary INterceptor ..........occvveeeveieceecece e, 4-23
Typical Plan and Section of Diversion Chamber in Main Interceptor ...... 4-24

- Xiii -



Fig. 4.6

Fig. 4.7
Fig. 4.8
Fig. 4.9
Fig. 4.10

Chapter 5

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

5.1
52
53
5.4
55
5.6
5.7
5.8

Chapter 6

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

6.1
6.2
6.3
6.4
6.5
6.6
6.7
6.8

Chapter 7

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

7.1
7.2(2)
7.2(2)
7.2(3)
7.2(4)
7.3(2)
7.3(2)
7.3(3)
7.3(4)
7.3(5)
7.3(6)
7.4

75

76

7.7(2)
7.7(2)

Typical Plan and Section of Diversion Chamber in

Secondary INEErCEPLON .......ooiie e 4-25
Trench Depth of Main Interceptor Sewer by Open Cut Method............... 4-26
Construction Plan 0f SEWer PIPe ... 4-27
Location of Launching and Reception Shafts.........ccoceeevvveecenniceenne 4-28
Construction Plan of Pipe Jacking WorkK ..........cccocevvvienieie e 4-29

INTERMEDIATE WASTEWATER PUMPING STATION
CONSTRUCTION (PACKAGE C)

Proposed Location of Intermediate Wastewater Pumping Station ........... 5-45
Plan Of IWPS ...t st 5-46
Plan and Section of IWPS..........ccooiie e 5-47
Plan and Section of Grit Chamber ... 5-48
Inner Road Storm Water Drainage Plan...........cooeeeineninencneeeeeiens 5-49
Plan and Section of Manhole and OUtIet ............ccoccoierieniiiniene e, 5-50
Proposed Landscape Work of IWPS...........cccoooiiieveiecece e 5-51
Construction Method of Diaphragm Wall ... 5-52

CONVEYANCE SEWER CONSTRUCTION (PACKAGESC, D & E)

Location of Conveyance Sewer CONStIUCLION..........ccceveveeriesieeiesesieenns 6-11
Geologic Profile Along Conveyance Sewer Line.........ccovvvveveneeneeennenn 6-12
Typical Plan and Section of Box Culvert and Manhole..........c.ccccccveenneene 6-13
Longitudinal Profile of Interceptor and Conveyance Sewers................... 6-14
Typical Plan and Section of Timber Wall and Braced Sheeting ............... 6-15
Proposed Braced Sheeting of Shaft for Pipe Jacking........cccccevveveevnennen. 6-16
Typical Plan and Section of Maintenance Chamber .............ccccceevveeenee. 6-17
Typica Cross Section of Inspection/Maintenance Road .......................... 6-18

EXISTING COMBINED SEWER IMPROVEMENT (PACKAGE D)

Location of Existing Combined Sewer Improvement ............ccccceeeevienen. 7-14
Typical Manhole for Circular PIPeS.......cooviieieieiere e 7-15
Typical Manhole for Circular PIPES.......cccccvviveiievee e eie e 7-16
Typical Manhole for Circular PIPeS.......cccoveveieieese e 7-17
Typical Manhole for Circular PIPeS.......cooviieieieiere e 7-18
Typical Manhole for Box CUlVErT ... 7-19
Typical Manhole for Box CUIVENT ...........ccccovieiieve e 7-20
Typical Manholefor BoX CUIVEIT ..o 7-21
Typical Manhole for Box CUIVENT ..........cccoiiiiieie e, 7-22
Typical Manhole for Box CUIVENT ...........cccoviiieie e, 7-23
Typical Manholefor BoX CUIVEIT ..........cccoiiiiiee e 7-24
Typical Sewer Pipe Bedding.......cccocvvieiiiiciece e 7-25
Typical Layout of Trunk Sewer and Collection System..........cc.ccccvevvenene. 7-26
Typical Timber Wall SLrUCLUre...........oooiiiiieeeee e 7-27
Typical Braced Sheeting StrUCIUrE.........coecvieieieieece e 7-28
Typical Braced Sheeting SIrUCLUre............ccoeveieieiecnee e 7-29

- XV -



Fig. 7.8

Chapter 8

Fig. 8.1
Fig. 8.2
Fig. 8.3
Fig. 8.4
Fig. 85
Fig. 8.6
Fig. 8.7
Fig. 8.8
Fig. 8.9
Fig. 8.10
Fig. 8.11
Fig. 8.12
Fig. 8.13
Fig. 8.14
Fig. 8.15

Chapter 11

Fig. 11.1

Chapter 12

Fig. 12.1
Fig. 12.2

Fig. 12.3
Fig. 12.4

Fig. 125
Fig. 12.6
Chapter 13
Fig. 13.1

Fig. 13.2
Fig. 13.3

Typical ROad RESIOIaLiON.......cc.crveriiieicieesieses e 7-30

WASTEWATER TREATMENT PLANT CONSTRUCTION
(PACKAGE E)

General Layout of THBNDT Wastewater Treatment Plant ...................... 8-139
General Layout of Wastewater Treatment Plant ..........cccccoooeeeeiiieeienene 8-140
Hydraulic Profile of THBNDT Wastewater Treatment Plant ................... 8-141
Wastewater Treatment Plant System FIOW..........ccceovnininenineneeens 8-142
Flow Sheet of Water Treatment Plant FaCility ........c.cccoccvvivviivcceccecceenee, 8-143
Flow Sheet of Sludge Treatment FaCility..........ccccocvevevierieeveieee e, 8-144
Flow Sheet of Compost FaCility .........ccoiririreriieres e 8-145
Existing Slope Stability .....ccccceveriiecieecere e 8-146
Safe Distance Of FilliNG .....cocveieiieeceee e 8-146
Bamboo Reinforced Netting Method............ccooeiiinenincneneeeeeeeeee 8-147
Relation Between CU / PC — [P........ccoiiiieneeeeeeeeese s 8-148
Soil Improvement by Vacuum Preloading Method...........cccocoeeeeiecieenee 8-148
Soil Cement Mixing Improvement — Option 1 ........ccoovvevireneneeneeeenene 8-149
Soil Improvement along Canal Side.......ccccovcveceeceeneesee e 8-150
Existing Power Tower ProteCtion .........cccccveveveieeienecee e 8-151

ENVIRONMENTAL IMPACT ASSESSMENT

Steps in Environmental Impact ASSESSMENt ......cccveceeveereeveeseesee e 11-10

ENVIRONMENTAL IMPACT ASSESSMENT

Procedure Process of Relocation/Resettlement...........coocevvveeieieicennee. 12-13
Relocation/Resettlement  Schedule for Tau Hu — Ben Nghe Cana
IMPIOVEMENT ...ttt re e nreesnaesnes 12-14
Rel ocation/Resettlement Schedule for Drainage Pumping Stations......... 12-14
Relocation/Resettlement Schedule for Interceptor and

Intermediate PUMPING StatioN..........cccoceeveieeieseceece e 12-15
Relocation/Resettlement Schedule for Conveyance Sewer ...........c..c...... 12-15
Rel ocation/Resettlement Schedule for Wastewater Treatment Plant......... 12-16

INSTITUTIONAL DEVELOPMENT PROGRAM

Organization of Wastewater Treatment Plant ..........cccccceviev e e e e 13-18
Organization of SDC Head Office (Phase 1) .....cccccovveeveevieevien e 13-19
Number of Staffsfor New Facilities (Phase 1) .....ccccceevvveecevi e, 13-20

- XV -



MAIN REPORT : VOLUME 1
DEFINITIVE PLAN

TABLE OF CONTENTS

Chapter 1 INTRODUCTION

11
12
1.3

Background Of the SHUAY .........covieee e 1-1
Objectives of the StUAY .......ccceevei e 1-2
Organization of the STUAY ........ccceeeeiiiiee e s 1-2

Chapter 2 STUDY AREA

21
22
2.3
24

[0 1 L= T 2-1
0] 0 U1 = 1 o) o S 2-2
Present Situation of Inundation and Water Environment..........cccoeveeeeveeevveeieveeesnnen, 2-3
Relevant ONn-going PrOJECES .......ooeiiiieeeie et 2-5

Chapter 3 TAU HU -BEN NGHE CANAL IMPROVEMENT

31
3.2
33
34
3.5
3.6
3.7

Present Condition of the Canal............ocveeernnsee s 3-1
Related ON-going PrOJECT.........coiiiiieiiireisiese et 3-6
Planning Concept and DeSigN Criteria........covvierieeiie e e see e e eee e eneeens 3-10
AREINELIVE SIUAY ..ot b e sae e 312
Proposed DefiNitive Plan..........coooirieeeeesese e 3-14
Evaluation of Proposed Canal Improvement Plan by Hydrodynamic Model .......... 321
Bill Of QUANTITIES......cciuieiieciecte ettt et et et e e sar e e ar e e areebeenree e 3-24

Chapter 4 PUMP DRAINAGE IMPROVEMENT

4.1
4.2
4.3
44
4.5

Present Condition of PUMP DraiNage Ar€a........cccccuriiirerienieneeeseseseese e 4-1
Planning Concept and DeSign Criteria .......ccueveeiceeeieeree e see e e ese e seeens 4-2
Proposed Definitive Plan ...........cceociiiieee e 4-4
Hydraulic Evaluation by Hydrodynamic Simulation Model ...........ccccoooveeevvneennnne 4-17
Bill Of QUANLITIES......eiiiiei ettt ettt e e are e e b e e sabeeeareas 4-19

Chapter 5 EXISTING MAIN COMBINED SEWER IMPROVEMENT

51
5.2
53

Present Conditions of Main CombiNEd SEWET ......cveeeeveveeei e eieee e seee e rereee e 51
Planning Concept and DeSIgN Criteria........coeeveeriririresieseesesese e 5-4
(@000t 1= T o] o TR 5-4

Chapter 6 SEWER SYSTEM IN SOUTHERN NEW URBAN AREA

6.1
6.2
6.3

Present CONTITION ........ooiieieiiiese e 6-1
SANITANY SEWES SYSEEIM......iieieieie ettt e e sneeeesneeneeneas 6-1
SEOIM SEWEN SYSEEIM ..ot e e e e e e ree e sre e e nneeeennes 6-2

- XVi -



Chapter 7 INTERCEPTOR SEWER DEVELOPMENT

4% T [ 1 T [N o1 o o OSSPSR 7-1
7.2 Planning Concept and DeSIgN Critelia........coeveerireriiniereeeeeeeeesie s 7-1
7.3 DiViSiON Of SAWEIAJE ATEA .....eeueeeeeeeee ettt eeseesaeeee e 7-2
7.4 Design Wastewaler DISCharQe........ccveieeieeieeiiee e sieesie e seesteesteesre s sreeseesee e enas 7-4
7.5 Outline of Each Sewerage SUD-ZONE.........cccoovieeie e 7-5
7.6 Construction MEthOd..........ccoiie e 7-6
7.7 Proposed Interceptor Sewers and Construction Cost..........cccvvveeceeveeseesessieeseeens 7-6
7.8 DIVErsion ChamDES .........ccoiiiiiiiiieen st 7-9

Chapter 8 |INTERMEDIATE WASTEWATER PUMPING STATION (IWPS)

8.1 Necessity of Intermediate Wastewater Pumping Station and Its Proposed Site....... 8-1
8.2 Planning Concept and DeSIgN Criteria........ccccvieeiieeieeieeiie e cieeseeesee e ses e s 8-1
8.3 ARENELVE SHULY ..ottt et sresaeeaenre s 8-3
8.4 Proposed DEfiNitiVe Plan.........ociiiieeineeee e 8-5
8.5 Bill Of QUANTITIES.....ccciieciecee et e sre e s e e e ennas 8-15

Chapter 9 CONVEYANCE SEWER DEVELOPMENT

9.1 Planning Concept and DeSign CrtEria .....cccceveeiieereese e s 9-1
9.2 Present Conditions along the Conveyance Sewer ROULE...........cccccevveceevecieeciecieenen, 9-1
9.3 SOIl IMPrOVEMENE ...ttt sttt ae et et sseeseeseeeneeseeseeeneens 9-3
9.4 Alternative Study for CONVEYaNCE SEWEY .........ccceeveeieerieiee et erie et e e 9-4
0.5 CONCIUSION.....cuiiniicieee ettt sttt nn e 9-10

Chapter 10 WASTEWATER TREATMENT PLANT

10.1 Location of Wastewater Treatment Plant Site .........ccccevivveeeenivnieereseece s 10-1
10.2 Planning Concept and DeSigN Criteria.......cccocveceeieeneeniee e e siee e sseeesee e e 10-7
10.3 Design of Wastewater Treatment Plant............ccooveveveiiene e 10-9

Chapter 11 RELOCATION AND RESETTLEMENT

11.1 Boundary Of the PrOJECT ........ccoviiiieieieeeeesere e 11-1
11.2 Present Situation and Plan of Relocation and Resettlement .......cccevveeveeeevvecninee, 11-3

Chapter 12 INSTITUTIONAL DEVELOPMENT PROGRAM

12.1 Present Situation of Operation and MainNteNanCe...........cccoeeeeevieceeneseesesesiennens 12-1
12.2 Proposed Operation and Maintenance SYSIem .........ccocvevereieinene e 12-4
12.3 Sewerage Tariff and Collection System ..., 12-10
12.4 Accounting / FinanCiNg SYSIEM.........cccueiiiiieiiiieiee e ceese et s e e sae s 12-13
12.5 UDC REOIQANIZALION .....eouveieeiieiieicstesteste ettt nn e 12-14
12.6 Activities during Construction, Required for Operation and Maintenance........... 12-20

Chapter 13 LEGAL FRAMEWORK

13.1 Principles of Setting Legiglation..........cccccveeeiiiieie s 13-1
13.2 Legidation Relating to Sewerage System in Japan .........ccocceeeveeeeeneneeneseseins 13-2

- XVii -



13.3 Present Situation of Legislation in VIietnam ...
134 Legidation REEiNG t0 SDC.......coiiiieieieeiereeie e
135 Legidation REating to OthersS.......ccoiiiiieiiiiee e
13.6  SUPPOITING SYSIEM.....ooiuiiiiiiiteie et

Chapter 14 COST ESTIMATE AND IMPLEMENTATION SCHEDULE

141 COSt ESHMELE. ... ccueeeeeeeeieeee ettt ste e ae e e teseeeneesseeneeseeseeeneens
14.2 Implementation SChEAUIE .........coeeiiiiiee et

Chapter 15 ECONOMY AND FINANCE

15.1 SOCIO - ECONOIMY....cuiiiuieiieiieiisieste sttt st ss e st bbb s s e
15.2 Economic Evaluation of Urban Drainage Improvement ..........cccccceveevveeveeneennn,
15.3 FiNanCial ANAlYSIS .....ccouiiicee ettt

Chapter 16 WATER ENVIRONMENT IMPROVEMENT

T €= o 1= - T
16.2 Pollution Load GENEratioN ..........ccccoeeierireeiinieie e e
16.3 Existing Hydraulic and Water Quality Condition ............cccceevevieieeveiiesesesiennns
16.4 Modeling of Hydraulic and Water Quality Simulation ...........ccccevveeveveneenennnns
16.5 Simulation of the Present Condition ...........ccccieeiiieneneneee e
16.6 Future Prediction of Hydraulic and Water Quality Condition ............ccccceeeecienene
ST V7 1V (o] o RSSO

Chapter 17 ENVIRONMENTAL IMPACT ASSESSMENT

0 R g oo U o1 oo PSR
17.2 Environmental Legislation and POlICIES .........ccccevvveeceieciece e
17.3 EIA Resultsfor Tau Hu Ben Nghe Doi Te Project in F/S Stage.........ccovcvveeeenee
17.4 EIA for the Detailed Design Study on Ho Chi Minh City Water Environment

17.5 Monitoring Program (draft) .........ccceceeieeiieieeiese e
17.6 Subjectsin the Next Step of Detailed Design Study..........cccoeoveeerenenceneneeieins

Chapter 18 PILOT PLANT EXPERIMENTAL WORK

RS R C = o 1 TSRS
18.2 Purpose of EXPEIMENT ......ccoviiieiececeese ettt s
18.3 Contents Of EXPEITMENT ......ooiiiiee et
18.4 ResUlts Of EXPEIMENT ....occeeiie ettt
ST @0 o o 11 T o OSSPSR

- Xviii -



ABBREVIATIONS

1. ORGANIZATIONS

ADB
CDM
CEC
CITENCO
DARD
DFP
DHI
DOF
DOSTE
DPI
DTPW
ENCO

GQOJ
GOV
HCMC
IDA
JCA
JBIC

MARD
MOC
MOF
MOSTE
MPI
OECF

OWM

PC
PCHCMC
PMU
SDC

SOE
ubC

UPI
URENCO
USAID
wWB

WSC

Asian Development Bank

Camp Dresser & MaKee International Inc.

City Environment Company

Ho Chi Minh City Environmental Company
Department of Agriculture and Rural Devel opment
Department of Finance-Pricing

Danish Hydraulics Institute

Department of Finance

Department of Science, Technology, and Environment
Department of Planning and Investment

Department of Transport and Public Works
Environmental Committee (renamed recently to the Environmental Management
Section)

Government of Japan

Government of Viet Nam

Ho Chi Minh City

International Development Association

Japan International Cooperation Agency

Japan Bank for International Cooperation (previous name: Overseas Economic
Cooperation Fund: OECF)

Ministry of Agriculture and Rural Development
Ministry of Construction

Ministry of Finance

Ministry of Science, Technology, and Environment
Ministry of Planning and Investment

Overseas Economic Cooperation Fund (renamed to Japan Bank for International
Cooperation: JBIC)

Office of Waterway Management

People' s Committee

People’ s Committee of Ho Chi Minh City

Project Management Unit

Sewerage and Drainage Company

State Owned Enterprise

Urban Drainage Company

Urban Planning Institute

Urban Environment Company

United State International Assistance Department
World Bank

Water Supply Company

- XiX -



2. TERMINOLOGY

ATP Affordability to Pay BOD Biochemical Oxygen Demand
B/C Benefit by Cost Ratio cm Centimeter

CIF Cost, Insurance and Freight COD Chemical Oxygen Demand
DHWL Design High Water Level DLWL Design Low Water Level
DO Dissolved Oxygen FC Foreign Currency

EIRR Economic Internal Rate of Return ~ FOB Free on Board

FIRR Financial Internal Rate of Return GIS Geographic Information System
GRDP Gross Regional Domestic Products  GDP Gross Domestic Products
ha Hectare HH/HHs  Household or Households
IDF Intensity-Duration-Fregquency kg Kilogram

km Kilometer km? Square kilometer

kw Kilowatt I Litter

m Meter m/s Meter per second

m? Square meter m? Cubic meter

m/s Cubic meter per second mg Milligram

mg/| Milligram per litter mm Millimeter

LC Local Currency NLTN Nhieu Loc Thi Nghe

NPV Net Present Vaue OM or O/M Operation and Maintenance
S Second SCF Standard Conversion Factor
SE South East SS Suspended Solid

SAPROF Specia Assistance for Project Formation

THBNDT Tau Hu Ben Nghe Doi Te THLG Tan HoaLo Gom

TLBC Thanh Long Binh chang TQC Tota Quality Control

Uss$ United States Dollar VND Vietnamese Dong

% Percent

- XX -



Chapter 1
GENERAL



The Detailed Design Study on HCMC Water Environment Improvement Project Final Report

_J"E?—R Sﬁ:%?ﬁ @ Main : Volume 2

CHAPTER 1 GENERAL

1.1 General

Construction works for HCMC Water Environment Improvement Project in Phase | are
divided into following five (5) packages;

Package A: Tau Hu-Ben Nghe Canal Improvement

Package B: Pump Drainage Improvement

Package C: Interceptor Sewer Construction, Intermediate Wastewater Pumping
Station Construction and Procurement of Sewer Cleaning Equipment

Package D: Conveyance Sewer Construction and Existing Combined Sewer
Improvement

Package E: Wastewater Treatment Plant Construction

Detailed design report is compiled based on the construction packages mentioned above.

Detailed design report consists of (1) Summary report, (2) Main report, (3) Design report,
(4) Data book, and (5) Draft bidding documents.

Main report indicates the applicable design code and standard, design condition and
criteria, and design concept of each facility. In the design report, all structural calculation
sheets and basic data are compiled. Topographic survey data is complied in data book.
And bidding document is composed of (i) Vol. 1: Invitation of bid, Instruction of bidders,
Conditions of contract, Bill of quantities and etc, (ii) Vol. 2 Specification and (iii) Vol. 3
Tender drawings.

The following shows the composition of the detail for the report.

(1) Summary
Japanese
English

(2) Main Report
Volume 1 (Definitive Design)
Volume 2 (Detailed Design)

(3) Design Report
Volume 1 (Structural Calculation)
Volume 2 (Structural Calculation)
Volume 3 (Quantity Estimation)

(4) DataBook
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Volume 1 (Water quality survey, EIA, etc)
Volume 2 (Topographic Survey and Soil Investigation)

(5) Draft Bidding Documents
Package A Prequalification Documents
Volume 1
\Volume 2 (Specification)
\olume 3 (Tender Drawings)

Package B Prequalification Documents
Volume 1
\Volume 2 (Specification)
\olume 3 (Tender Drawings)

Package C Prequalification Documents
Volume 1
\Volume 2 (Specification)
\olume 3 (Tender Drawings)

Package D Prequalification Documents
\Volume 1
\Volume 2 (Specification)
Volume 3 (Tender Drawings)

Package E Prequalification Documents
\Volume 1
\Volume 2 (Specification)
Volume 3 (Tender Drawings 1/3)
Volume 3 (Tender Drawings 2/3)
Volume 3 (Tender Drawings 3/3)
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CHAPTER 2 TAU HU - BEN NGHE CANAL IMPROVEMENT
(PACKAGE A)

General

Tau Hu- Ben Nghe Canal locates along southern edge of the central business area of
HCMC and flow into Saigon River to the east. Total length of the canal is more than
12.0km. The canal formerly had three functions, such as urban drainage for storm water
and sewer from 8 Districts of the city, waterway transportation between Mekong Delta
and HCMC, and water body open space. Due to the recent rapid growth of the city,
however, these functions have being deteriorated drastically by much sedimentation of
garbage, waste disposal and soil deposit, encroachment of illegal houses and buildings
on/along the canal, and direct inflow of domestic and home industry wastewater from its
basin. The canal improvement work is necessary to create its primary functions.

This report covers the further study of Basic Design on Tau Hu — Ben Nghe Canal
Improvement Project (Phase I).

Scope of Project

Package A: Tau Hu — Ben Nghe Canal Improvement Project (Phase I) (hereinafter
referred to as “THBNCIP”) consists of the following components:

(a) Ben Nghe canal improvement: L=3,158m

(b) Tau Hu canal improvement: L=4,128m

(c) Landscape work on both banks of Tau Hu — Ben Nghe canals

(d) New road construction of about 360m long including replacement of utility services,
sewer, water supply pipe, electricity and telecommunication line along south bank
of Tau Hu canal

Design of Channel Improvement
General

In the previous study stage, channel improvement plan of Tau Hu — Ben Nghe canal
system of about 13.38km including Lo Gom and Ngang No.1 to No.3 canals, which was
formulated in the feasibility study, has been reviewed based on the recent additional data
and information.

This study stage includes the detailed design on Tau Hu — Ban Nghe Canal Improvement
Project (Phase I), of which channel section is between the junctions with Saigon River to
the east and Ngang No.l1 Canal to the west. Objective channel length for the detailed
design is about 7.3km in total as shown in Fig. 2.1.
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2.3.3

Channel Alignment

Through several meetings between JICA Study Team and PMU of HCMC East-West
Highway Project (EWHP), the channel alignment of Tau Hu — Ben Nghe Canal has been
revised and finalized Main revised channel alignments in Phase I project are mentioned

below:

(a)

(b)

(©)

Total length of canal improvement of Ben Nghe and Tau Hu (Downstream) canals
in the feasibility study is revised as follows:

Ben Nghe Canal: 3,140m in F/S to 3,158m in D/D
Tau Hu (Dowenstream): 4,220m in F/S to 4,128m in D/D

Alignment of Ben Nghe Canal between Khan Hoi and Mong bridges is shifted
about 10m to the south in order to acquire the additional land for relocation of
existing access road of Mong Bridge, which is to be left as a historical structure.

Radii of previous S-curve alignment of Tau Hu canal nearby Cho Quan Hospital is
revised from 100 and 175m to 160 and 250m in order to acquire the minimum road
curb radius of 200m, which is proposed in EWHP. Accordingly, the existing city
road (Ben Ba Dinh Road) of about 350m located along south bank (right bank) of
Tau Hu Canal is necessary to replace. Existing public utility services, such as sewer,
water supply pipe, electricity and telecommunication line are also simultaneously
required to replace.

Proposed channel alignment is shown in Fig. 2.1. Detailed channel alignments with scale
of 1:1000 are compiled as PA-THBNCI-201 to 214 in Tender Document, Volume III
Tender Drawing (Package B Tau Hu — Ben Nghe Canal Improvement).

Profile and Cross Section

The canal bed elevation, bed slope and cross sections designed in Definitive Plan are

basically not changed. Namely,

(a)

(®)

(©)

Canal bed elevation is designed to meet the requirements of navigation boat of 100
— 200ton. So, highest canal bed elevation of Ben Nghe and Tau Hu (Downstream)
canals shall be EL. -3.30m.

Canal bed slope is designed at 1:20,000 to be more gentle hydraulic gradient of
DHWL, which is principally almost the same or lower than the existing ground

elevation along the canals not to create newly drainage problems.

Following two (2) types of single cross sections are designed mainly in view of
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difficulty of land acquisition.

- Type A: Trapezoidal in shape channel with 1:1.5 in slope lined by revetment
of stone masonry

- Type B: Trapezoidal in shape channel with 1:0.5 in slope lined by revetment
of stone masonry

Table 2.1 (1/4) to (4/4) and Fig.2.2 show the proposed profile of THBNCI (Phase I).
Table 2.2 (1/7) to (7/7) show the Proposed cross section of THBCI (Phase I). Detailed
profile (1:100 in vertical, 1:1000 in horizontal scale) and cross sections with scale of
1:200 are also compiled as PA-THBNCI 201 to 214 and PA-THBNCI-215 to 244
respectively in Tender Document, Volume I1I Tender Drawing (Package B Tau Hu — Ben
Nghe Canal Improvement).

Design of Revetment
General

Revetments along Tau Hu — Ben Nghe canal have been constructed at some sections along in
different times to develop waterway transport facility and to prevent scouring and sliding of
the canal banks as well as to improve the landscape of the canal. Execution agency of these
constructions was Office of Water Management (OWM). However, the discontinuous
revetment has created negative effects to protection purpose and landscape. On the other
hand, there are still many portions without any bank protection facility, so that the
construction of revetment for Tau Hu — Ben Nghe canal is necessary.

Revetment construction is an important component of Tau Hu — Ben Nghe Canal
improvement project. It is carries out to create the following functions:

- Prevent the scouring and sliding for both banks of the canal

- Clean the canal banks caused by dumping waste along both bank of the canal

- Improve general landscape in line with the City Development

- Decrease roughness coefficient of the canal banks (to increase discharge capacity)

Applicable Codes and Standards

The detailed design of channel revetment is conducted based on the following
Vietnamese codes and standards:

- Flood Control Embankments, Design Procedure: 14 TNC 84-91, Ministry of
Agriculture and Rural Development

- TCVN 4612-1998 and TCVN 5574-1991 Vietnamese design standard for
reinforced concrete structure

- TCVN 5573 — 1991 Vietnamese design standard for masonry structures

2-3



The Detailed Design Study on HCMC Water Environment Improvement Project Final Report

JIE oy @

Main : Volume 2

243

()

(@)

(€))

- Bearing capacity of wooden pile, concrete material is referred on available
Vietnamese hand books

As reference information, the following Japanese standards are also applied.

- Manual for River Works in Japan: Published by River Bureau, Ministry of
Construction, Japan

- Standard Specification for Design and Construction of Concrete Structures, 1996,
Japan Society of Civil Engineering

Design Condition and Criteria

Design Length in Phase I Project

Design length in Phase I project includes Ben Nghe Canal of 3.16km from confluence
with Saigon River to Chu Y Bridge and Tau Hu (Downstream) Canal of 4.12km from
Chu Y bridge to T-junction with Ngang No.1 Canal. Total design length is about 7.28km.

Hydraulic Parameter

Design water levels (DHHWL, DHWL, DLWL) of Tau Hu — Ben Nghe canal system are
as follows:

Canal DHHWL (m) DHWL (m) DLWL (m)
Ben Nghe +1.54 +1.35 -2.05
Tau Hu +1.54 +1.42 -2.00

Note: 1. DHHWL: Design highest high water level in Mui Nai benchmark (recorded
historical maximum water level at Phu An station at Saigon River):
2. DHWL: Design high water level in Mui Nai benchmark (Average of monthly
maximum water levels for the month August and November)
3. DLWL: Design low water level in Mui Nai benchmark (Average of annual
minimum water level)

Geological Condition
Soil condition along Tau Hu — Ben Nghe canal was surveyed and analyzed for 14
boreholes. Geologic stratum at each borehole is very similar except thickness of each

layer, as shown in Fig.2.3. Soil characteristics of each layer are summarized below

(a) Layer 1: Made ground — clay sand or gravelly sand with cobbles of stone, brick,
concrete (OH layer)

This layer is occurred at all boreholes with the thickness ranging from 0.7m (borehole
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SC-08) to 3.0m (borehole SS-11).

(b) Layer2: Very soft, high plasticity blackish or gravelly sand with cobble of stone,
brick and concrete

This layer is occurred at most boreholes with the thickness from 1.5m (boreholes DBN — 04)

to 6.4m (borehole SC-02). Main soil characteristics of this layer is as follows:

- Wet density: Yo = 1.461g/cm;

- Natural moisture: 95%

- Unconfined compressive strength: qu = 0.175kg/cm2
- Compression index: Cc=1.274

- Coefficient of consolidation: Cv=3.65x10-4

(c) Layer4: Stiff, low plasticity yellowish brown, grey clay (CL)

It is also found at most boreholes with the thickness from 1.5m (borehole DBN-02) to
5.0m (borehole SC-09). The main characteristics are as follows:

- Wet density: yw = 1.963g/cm3
- Natural moisture: 20 - 35%

- Unconfined compressive strength: qu = 1.202kg/cm2
- Compression index: Cc=0.181

- Coefficient of consolidation: Cv=6.88x10-4

(d) Layerd4b: Medium dense, whitish gray, yellowish brown clayey sand (SC)

This is occurred at most boreholes with the thickness from 4.0m (borehole DBN-04) to
14.0m (borehole SC-01). The main characteristics are mentioned below:

- Wet density: yw = 1.98g/cm3

- Natural moisture: 12 -25%

- Unconfined compressive strength: qu = 0.928kg/cm2
- Compression index: Cc=0.155

- Coefficient of consolidation: Cv=9.28x10-4

Lower layers does not concern to stability of revetment. The above soil data are used for
analysis of anti-sliding of the revetment and the canal banks

Bank elevation

Top elevation of the bank (EL.+2.00m) proposed in the feasibility study is revised at
EL.+2.20m in Mui Nai benchmark to harmonize the future road improvement plan
(HCMC East-West Highway Project). Accordingly, freeboard of the canal is able to
ensure about 0.6 to 0.9m.

Quality requirement for materials
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The following requirements for quality of materials are applied.

- Concrete block of revetment foundation: Cast-in situ reinforced concrete
blocks are made using Concrete Class E (cylinder 28 days compressive
strength is 210 kgf/cm?)

Cast in-situ reinforced concrete: Concrete Class E is applied for apron, wing wall,

headwall of outlets

Concrete class F (cylinder 28 days compressive strength is approximately 180
kgf/cm?2) is used for plain concrete of revetment including stone masonry

Concrete class G (cylinder 28 days compressive strength is approximately 100
kgf/cm?2) is applied for leveling of foundation and outlets

Cobble stone of average diameter 250mm — 300mm is acceptable for stone
masonry
Timber pile of @80mm - @ 100mm and 4.5m long is applied.

Design of Revetment
Revetment Type A
Revetment type A is designed to satisfy the following requirement

- To harmonize with proposed canal cross section

- To be strong structure and economical

- To be easy for land acquisition and house evacuation
- To be easy construction

- To Beautify

As shown in Fig.2.4, this type is lined by stone masonry with 1:1.5 slope, which is the
most typical type revetment in HCMC and applied for bank protection having no land
acquisition and house relocation problems. Stone with mortal of 300mm thick is
supported and fixed by plain concrete layer with thickness of 100mm. Free draining
gravel of 300mm thick in average is placed between plain concrete layer and sandy soil
filling. In front of sandy soil filling, geotextile sheet is provided to protect outflow of
filling material. PVC pipe of 100mm diameter (weep hole) is provided at 2.0m interval in
3 stages to drain out groundwater to the canal in short term during low tide. These weep
holes are utilized for stability of revetment. The foundation of revetment is made of
cast-in-situ reinforced concrete block of 600mm wide, 400mm high and 4.0m long. This
foundation concrete block is supported by wooden piles of @80 - @100mm diameter, | =
4.50 and 25pcs/m’. For some low-lying area to be filled up more than 2.0m, the same
wooden piles are also driven with density of 9 pcs/m2 to prevent from sliding risk due to
filling. To avoid the cracks by expansion and contraction due to temperature variation,
elastic joint filer of 10mm thick is designed to provide in front and behind of one lot
revetment of 26m long.
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2.4.5

As shown in Fig.2.1, this type is applied for all along Ben Nghe canal of about 3.16km
and downstream channel of Tau Hu canal of about 2.69km. The construction of
revetment is carried out under dry condition. Therefore, cofferdam is required for drying
up construction site.

Revetment type B
As shown in Fig.2.4, This type is lined by stone masonry with slope of 1:0.5 and is

applied for channel having land restriction. The structure of this type is basically the
same as that of Type A except the following some changes:

Thickness of stone masonry is 450mm

Thickness of concrete layer is 150mm
Dimension of RC block foundation is 800mmW x 400mmH x 4mL
Thickness of free draining gravel layer is 300 — 375mm

This type revetment is applied for up and downstream channel of about 1.34km long at
Cha Ba Bridge of Tau Hu canal, as shown in Fig.2.1.

Proposed Length of Revetment to be Newly Constructed

Length of Type A and B revetments by left and right bank of Tau Hu — Ben Nghe canal is
summarized in the table below:

REVETMENT LENGTH BY REVETMENT TYPE

Canal Ben Ngeh (m) Tau Hu (m)

Revetment type  Left Bank Right Bank Total Left Bank  Right Bank  Total
Type A 2,777 2,910 5,687 2,654 2,539 5,193
Type B 0 0 0 1,343 1,389 2,732

Total 2,777 2910 5,687 3.997 3.928 7.925

Note: All figures are not included revetment length of 223m to be constructed by other related
projects, such as HCMC East-West Highway Project, Hang Bang Drainage Improvement
and Package D in JBIC Project.

Countermeasure for Sliding of Bank due to Filling

Prevention work for sliding of the canal banks due to filling work is studied based on the
following conditions

- Existing soil condition along Tau Hu — Ben Nghe canal
- Filling volume
- Filling materials
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Existing soil condition used on this study is based on the results of soil investigation for 4
boreholes, SS-02, SS-09, SS-08, SC-01 along Tau Hu canal and 10 boreholes, SC-01,
DBN-03, DNB-02, DBN-01, SS-10, SS-12, SS-11, DBN-04 along Tau Hu (Downstream)

Filling volume of each section is estimated based on the channel alignment, profile and
cross section plan, which are compiled in Data Book. Soil characteristics for filling
material of sandy soil/clay (mixing soil with black sand and clay) are as follows:

Item Sandy Soil/Clay
- Specific gravity: y= 1.6 (t/m3)
- Cohesion: Cu=1.5 (t/m2)
- Internal friction angle: ¢=00

Selection of typical section
Typical risky sections for filling work are selected based on the following conditions:

- Weak soil condition. It is the most important factor.

- Big filling volume, especially high depth and large width
- Steep slope revetment

- All above conditions

Weak soil layer, according to soil investigation report, is confirmed to be OH layer (Very
soft, high plasticity blackish gray organic clay). The main soil characteristics of OH layer
are shown below:

- Wet density yw = 1.4 — 1.7 (t/m3)
- Cohesion Cu=0.65—1.10 (t/m2)

With these requirements, there are four (4) cases can be selected to evaluate for
prevention of sliding. These are:

(a) Casel (Cross section No7):  This case is very weak soil condition and high depth
of filling. As mentioned in Fig.2.5, this case is for
soil condition at boreholes SS-02 and SC-01.

(b) Case 2 (Cross section No.24): This case is weak soil condition and high depth of
filling. As shown in Fig.2.5, This case is for soil
condition at borehole SS-08.

(c) Case 3 (Cross section No.82): This case is weak soil condition and very high depth
of filling. As shown in Fig.2.6, this case is soil
condition at borehole SS-10.

(d) Case 4 (Cross section No.120): This case is stiff revetment and high depth of filling.
As shown in Fig.2.6, this case is for soil condition at
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borehole SS-11
Sliding Analysis

Wooden pile of @80 — 100mm, 1 = 4.50m is driven to strengthen the soil condition. The
cohesion coefficient of OH Layer depend on number of wooden pile is indicated below:

Number of pile (Pcs/m?) 0 6 9 16 25
C, of 1:1.5slope Revetment 0.65 0.90 0.995 1.225 1.50
C, of 1:0.5slope Revetment 0.65 0.70 0.80 0.90 1.02

Note: The above cohesion coefficient was proposed by Dr. CHAU NGOC, Technical University.

Software FORUM-8, which was developed in Japan, is used for sliding analysis of canal
banks due to filling work.

Wooden pile driven is separated into two parts

(a) Partl: Wooden pile driven for revetment foundation with the density of 25pcs/m*
is constant

(b) Part2: Penetration of wooden pile in filling area with the various pile density of 0,
6,9, 16 and 25 pcs/m’

Calculation Result

The canal banks are stable when Fs = (M1: M2) >1.2
Where, M1 is anti-sliding moment
M2 is sliding moment respectively

According to the results of several sliding calculation cases, if the wooden piles with 9
pes/m” are penetrate in the part 2 area, it is found that safety value of Fs is more than 1.2,
as shown in Table 2.3 (1/4) to (4/4).

Conclusion
Base on the result of sliding analysis, it is concluded as follows:

- In case of more than 2.0m filling height, it is necessary to penetrate wooden pile
before filling to strengthen the subsoil for sliding.

- Penetration of wooden pile is separated into two parts: Foundation of revetment
with density of 25pcs/m2 and filling area with density of 9 pcs/m2. Penetration
boundary is limited by outer edge of O/M road

- Wooden pile of @80 - @100, L = 4.5m is applicable.
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2.5

25.1

2.5.2

Temporary Coffer Dam

Tau Hu — Ben Nghe Canal is always affected by tidal effect occurring two times per day.
Considering the low excavation level of EL.-2.40m for construction of concrete
foundation of revetment, temporary cofferdam is necessary to provide in order to obtain a
sufficient dry construction condition. Top elevation of cofferdam is designed at
EL.+2.00m, which is about 60cm higher than average monthly maximum water levels of
Tau Hu — Ben Nghe Canal.

Temporary cofferdam is designed to use steel sheet pile of PU 8, 1 = 8.0m, and H section
steel beam of 200x200x8x12, 1 = 3 to 8.5m. The proposed temporary cofferdam is shown
in Fig.2.7.

One lot length of revetment construction is designed at 26.0m due consideration of
easiness for making dry up condition in the construction site. Accordingly, length of one
lot cofferdam is designed at 30.0m to get 2.0m allowance in front and behind of
revetment.

Design of Sewer Outlet
General

Rainwater, domestic and industrial wastewater from districts 1, 4, 5, 6, 8, 10, 11 and Binh
Chanh is discharged into Tau Hu — Ben Nghe canal system through a large number of
existing sewer outlets. The existing canal banks are designed to move right and left and to
be protected by stone masonry revetment in the canal improvement works. Therefore,
existing sewer outlets were proposed to reconstruct in Definitive Plan.

Some existing sewers connecting with outlet are clogged, encroached or broken. These
are also designed to simultaneously replace.

Existing Sewer Outlet

There are about 96 existing sewer outlets along both banks of Tau Hu — Ben Nghe canal.
They are connected with some kinds of sewers, such as concrete pipes of D400mm —
D1500mm, box culverts from dimension 1000mmW x 1000mmH to 2800mmW x
2500mmH single cell, double cell or brick arch sewers. Many of them have been
constructed long time ago. Some sewers made from brick have been collapsed already.
All of sewers and outlets are managed and maintained by Urban Drainage Company
(UDC).
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Some sewers have been clogged by soil and debris and out of work and some others are
under the illegal houses occupying both bank of the channel. Most of outlets are broken
or damaged. Existing sewers and outlets is listed in Table 2.4.

Applicable Codes and Standards
The following codes and standards are applied for design of sewer outlet including sewer.

- Flood Control Embankments, Design Procedure: 14 TNC 84-91, Ministry of
Agriculture and Rural Development

- Vietnamese Design Standard 20 TCN — 51 — 84 from Ministry of Construction on
“Outside Sewer Network™ .

- Proceedings of Vietnam Construction Standards, Volume III (Ministry of
Construction 1997)

- TCVN 4612-1998 and TCVN 5574-1991 Vietnamese design standard for
reinforced concrete structure

- Standard Specification for Design and Construction of Concrete Structure (The

Japan Society of Civil Engineers 1996)

- Standard Specification for Design and Construction of Concrete Structure (The
Japan Society of Civil Engineers 1996)

Design Condition and Criteria

Hydraulic Conditions

(a) Design water levels

Design water levels (DHHWL, DHWL, DLWL) of Tau Hu — Ben Nghe canal system are
as follows:

Canal DHHWL (m) DHWL (m) DIWL (m)
Ben Nghe +1.54 +1.35 -2.05
Tau Hu +1.54 +1.42 -2.00

Note: 1. DHHWL: Design highest high water level (recorded historical maximum water
level at Phu An station at Saigon River)
4. DHWL: Design high water level (Average of monthly maximum water levels
for the month August and November)

5. DLWL: Design low water level (Average of annual minimum water level)

(b) Minimum velocity in drainage pipe
Velocity in additional pipe is not lower than 0.8m/s in case of maximum discharge flow.
It is consist with criteria in package C and D
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2.5.5

Geological Condition

Geological conditions are explained in the previous Section 2.4.3 (2).

Structural Design Condition and Criteria

(a) Allowable Stress

Concrete
Concrete Type | Concrete Concrete Concrete Concrete
Item Type D Type E Type F Type G
28-day compressive strength by 250 210 180 100
cylinder test (300mmx150mm dia.)
Bending compressive stress (Oca) 83.3 70 60 -
Shearing stress (Tca) 4.0 3.6 33 -

Note: 1. Unit: kg/ em’

2. Concrete Type D: Precast concrete,
Concrete Type F: Plain concrete,

Reinforcing Bar

Concrete Type E: Reinforced concrete
Concrete Type G: Leveling concrete

Reinforcing Bar

Deformed Bar

Tensile and compressive stress (Tca)

1,600 kg/cm’

(b) Design Loads

- Design ground level:

- Design ground water level:

- Unit weight of soil: y’ =

Under ground water Yy =

(Backfill is used sandy soil, locally called “black sand”)
Pw (unit weight is 1.0t/m’)

Under ground water load:
Soil pressure:

Horizontal load pressure:
Surcharge

Others

+2.200 m
+0.200 m

1.8(t/m%),
0.8(t/m”)

friction angle @= 35 °

P = (vertical soil load) x Ko

Ko= 0.5 (Earth pressure at rest)
Pv = (Vertical load) x Ko
Pa = 1.0t/m’

Navigation requirements are considered in the detailed design, other criteria reported in
definitive plan report is also considered

Design of Sewer Outlet

Generally, sewers to be replaced are designed to provide the same shape and dimension
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as existing one. All of additional sewers are made of pre-cast reinforced concrete pipe.
Centrifugal RC pipes are supplied from factories while box culvert could be pre-cast in
construction site to reduce transportation cost. The main comparison between cast —on
—situ and pre-cast concrete box culvert has been done and shown in the table below:

COMPARISON OF BOX CULVERT

Item Cast —on —situ box culvert Pre-cast box culvert

Advantage Low transportation cost, low | Economize materials, time for

material and machinery cost easy to | construction easy to mechanize,

adjust the length low labor cost, good quality
production
Disadvantage High labor cost, long construction | High transportation, labor and
time, quality is unstable machinery cost. Difficult to adjust
the length,
Construction cost 2,455,000 VND 2,100,000 VND

for 1m® Concrete

Based on the above comparison result, the pre-cast box culverts fabricated at the project
site is applied for additional sewer box culvert along Tau Hu — Ben Nghe canal.

Drainage pipe: As shown in Fig.2.8, 4m long centrifugal RC pipes with cup end are laid
on sand bedding of 350mm in thickness, which supported by 100mm thick leveling
concrete layer. Wooden piles @ 80mm — 100mm, 4,5m long are penetrated under the
additional sewers with the density of 16pcs/m2. The second sanding layer covers pilling
area with the thickness of 200mm.

Box culvert: As shown in Fig. 2.9, pre-cast box culverts are laid on a leveling concrete,
which is supported by wooden piles @ 80mm — 100mm, 4,5m, penetrated under the box
culverts with the density of 16pcs/m2. Yellow sand is compacted on top of pilling area
with the thickness of 200mm.

Outlet structures are designed to construct using cast —on —situ reinforced concrete
(Concrete Type E). Outlet structure is likely U channel. It is constructed with head wall of
300mm thick, wing wall of 300mm thick and apron (bottom slab) of 350mm thick.
Wooden piles of @ 80mm — 100mm, 4,5m and 25pcs./m2 are driven to support the outlet.
100mm thick leveling concrete and 200mm thick yellow sand should be placed.

Temporary Coffer Dam

Because of low invert level of sewers and high tidal effect of canal, temporary cofferdam
is necessary for construction of the outlets. Generally, sewer outlet is completed before
the construction of revetment. Temporary cofferdam is provided by steel sheet pile of
PUS, 8.0m long and H section steel beam of 200x200x8x12, L= 3 to 8m as shown in Fig.
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2.6.1

2.6.2

2.7, and is installed around the outlet to make dry up condition in the site. Top elevation
of cofferdam is designed at EL.+2.00m. It is larger than outlet width about 1m. After
completion of sewer outlet, temporary cofferdam shall be removed to construct the canal
revetment

Earth Works
Earth Works for Revetment and Sewer Outlet Construction

Earth works for the construction of revetment and sewer outlet shall be conducted under
the dry condition after construction of the temporary cofferdam along the canal, which
was mentioned in previous Section 2.5 and 2.6. Mud Soil, sludge, low quality soil and
surplus soil excavated by clamshell, backhoe or other excavator are loaded to the barge
with capacity of 200 to 500ton moored near the site and transported to the designed
dumping site, which will be mentioned later. If the quality of excavated soil is available
for filling to both low banks of the canal, these are directly used as filling materials or
hauled to stockpile provided in vicinity of the site.

Filling material along both low banks of the canal is basically used the sandy soil, which
shall be adequate for the requirement mentioned in technical specification. This material
is locally known as “black sand”, which is cheaper than natural sand (locally called as
“yellow sand”) for sand bedding. Before filling the sandy soil for some sections, timber
piles of 80 — 100mm in diameter and 4,500mm long shall be penetrated to

Channel Excavation

After completion of the construction of revetment and sewer outlet, channel excavation
shall be commenced to increase waterway channel of Tau Hu and Ben Nghe canals.
Channel excavation shall be conducted below water level. There are many types of
dredger; pump type, bucket type, grab type and dipper type. In Ho Chi Minh City and its
outskirts, ordinary barge (200 to 500ton) with clamshell or grab equipment is generally
used for canal dredging. Grab bucket capacity is 1.2m3. Excavation around the existing
bridge pier is proposed to use a suction cutter.

Dredged and dug soil and materials are loaded into the barge, of which capacity is from
140 — 300m3 and its bottom can be opened to dump. The fully loaded barge is towed to
the designed dumping site by a tugboat with capacity of 150 to 250hp. During the barge is
being towed to dump site, it should be covered by sheet to prevent from odor and
dropping of soil.

Joint meeting with DTPW, OWM, PMU of WEIP and JICA Study Team held on 18th
October 2000, OWM agree that the dumping sites in Can Gio and Nha Be districts shown
in Fig. 2.10 can be used for dumping sludge dredged in THBNCIP. The proposed
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dumping sites are summarized below:
(a) Tam Thon Hiep, Can Gio District

This dumping site with area of about 50ha is located at the right bank of Long Tau River,
nearby T-junction with Tac Roi Canal. This site is also surrounded with Cha La and Duoc
canals of 2 to 3m depth and 10 to 12m wide, as shown in Fig. 2.11. The site is low-lying
area consisting of mixed land use with paddy field, papyrus field and water coconut palm
field. The average tidal inundation depth is surveyed to be 0.5 to 0.7m. This dumping site
has potential to receive a great amount of dredged soil and sludge. People’s Committee of
Tam Thon Hiep commune agree to receive light polluted dredged soil and sludge of
maximum 480,000m3 from Tau Hu — Ben Nghe canals for filling up the low-lying site in
order to construct the resettlement site for the residents from Tac Roi Island in line with
relocation program of Can Gio District.

This dumping site is about 45 to 50km far from Chu-Y Bridge. Two navigation routes
will be considered: (i) Saigon River — Nhabe River — Long Tau River, (ii) Rach Ong —
rach Dia — Nha Be river — Long Tau River. Distance of both routes is not so different.

(b) Hiep Phuoc Commune, Nha Be District

This dumping site of about 25ha is located along the right bank of Lo Canal, which is a
tributary of Nha Be River. It is 30 to 35km far from Chu Y-Bridge as shown in Fig. 2.12.
Land use of the site is mixed one with resident and garden in filling up land, paddy field
and water coconut palm field in low-lying area. An average tidal inundation depth is only
0.2 to 0.5m. People’s Committee of Hiep Phuoc Commune and other households agreed
to fill up light polluted dredged sludge of 50,000m3 each from Tau Hu — Bne Nghe
canals.

There are also two considerable navigation routes: (i) Rach Can Guioc — Raci Doi — Dong
Dien Canal — Nha Be River, (ii) Rach Can Guioc — Rach Dua — Giong River — Lo Canal.

New Road and Sewer Line Construction along Tau Hu Canal
General

The existing Tau Hu canal alignment of about 340m long between Section 77 and 85 is
planned to shift to the south with the maximum length of about 60m in order to obtain the
minimum curve length of 200m for East-West Highway. As a result, the existing city road
of Ben Ba Dinh Road including water supply pipe, small sewers electricity and
telecommunication line shall be replaced. 74 houses shall be relocated and 30 households
shall be acquitted a part of building and land. In this Section, detailed design of new Ben
Ba Dinh Road and sewer line construction are mentioned below.
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Future Plan of Ben Ba Dinh Road

Existing Ben Ba Dinh Road is classified into “Collection Street (secondary street)”,
however, it is very narrow (only 4.0 to 5.0m) and no sidewalk. According to the City
Master Plan prepared by Urban Planning Institute (UPI), Ben Ba Dinh Road between
Chu Y-Bridge and U Cay Canal is planned to expand to 8.0m of roadway and 4.0m of
both sidewalk as shown below:

CROSS SECTION OF BEN BA DINH ROAD PROPOSED BY UPI

Sidewalk Sidewalk
4.0m Roadwav B = 8.0m 4.0m

- - - Tau Hu

A A A ] Canal

Replacement of Ben Ba Dinh Road is to be designed under the future plan prepared by
UPL

Applicable Codes and Standards

The following Codes and Standard of Vietnam are applied:

(a) 20 TCN 104-83 “Standard for Urban Highway Design” approved by Ministry of
Construction, (MOC)

(b) TCVN 4054-98 “Standard for Rural Highway Design” approved by Ministry of
Transportation, (MOT)

(c) 22 TCN 211-93 “Standard for Flexible Pavement Design” approved by MOT

(d) TCVN 2201-1993 “ Soil for Construction — Testing method for compacting index in
laboratory” approved by MOC

(e) 22 TCN 249-98 “Specification for asphalt concrete construction, hot laid* approved
by MOT

References have been made to the following publication additionally:
(a) A policy on Geometric Design of Highways and Streets — AASHTO 1990
(b) Guide for Design of Pavement Structures — AASHTO 1986

(c) Standard specification for transportation materials and methods of sampling and
testing. AASHTO 1990

Design Conditions and Parameters

According to 20 TCN 104-83, Ben Ba Dong Road is classified into “Collection Street”.
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(a) Basic Design Parameters.

- Design load for pavement:  Axle load
Tire pressure

12 ton

6 Kg/cm?2

Diameter of tire mark

- Design Traffic Volume (H10):
- Design speed:
- Pavement structure:

(b) Basic Design Geometric Parameters

36 cm
300 vehicle/Day

60 Km/h

Asphalt concrete Type P4

Existing Ground Level: EL.+1.50 ~+1.70 m
Design new pavement level: EL.#+1.60 ~ +1.80 m
DHWL of Tau Hu canal: EL.+1.50 m
Road bed width: 17.00 m
Design width of pavement: 8.00 m
Sidewalk width: North side: 5.00m and south side: 4.00 m
Total Length of Road: 362m
Profile slope: 0007

(¢) Geological Condition

According to the soil survey results based on borehole number DBN-01 conducted
on June 2000, geological conditions of Ben Ba Donh Street are summarized in the

table below:

Geological Condition near Ben Ba Dong Road Replacement Site

Properties Unit Layer Layer Layer Layer
2 2a 2b 4
Thickness of layer m 1.8-3.5 2.0 1.5 1.2-4.0
Wet density , Ve | glem’ 1.481 1.728 1.979 2.059
Unconfined compressive strength GQu Kg/cm’ 0.241 0.371 0.621 1.198
Compression index , Cec | em’Kg 0.866 | 0.3935 | 0.1946 0.194
Coefficient of consolidation, Cv| em’s | 3.5*10% | 3.7¢10" | 7.8*10" | 5.9*10
Coefficient of volume compressibility, m, cm?/ s 9.3%10° | 5.9%10° | 2.3*10° | 3.7%107
Standard penetration resistance, SPT, N Blow 0-2 4-5 4 7-15

Note: Soil classification of each layer is as follows:

- Layer 1: right on surface, thickness is from 1.00 to 3.00m.
- Layer2: Blackish gray, ORGANIC CLAY (OH)

- Layer2a: Yellowish brow CLAY (CH)

- Layer 2b: Blackish gray CLAYEY SAND (SC)

- Layer4: Stiff, yellowish gray SANDY CLAY (CL)

(4)  Design Layout, Profile and Cross Section

(a) Layout

Local road in THBNCI project location on a curve with radius R = 126 m. Road bed
wide is 17 m, compose 8 m asphalt concrete pavement and 5+4 m sidewalk.
Elevation of concrete curb at both side of pavement is 20 cm higher than that of

pavement surface.
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(b) Longitudinal Slope

Following existing level, profile of road designed 0.07%. Drainage water will
concentrated by cross section slop 2% to raining inlet at both side.

(c) Cross Section

Cross section of road compose:

- Asphalt concrete Pavement, between two concrete curb, have cross slope of
2%

- Design wide of pavement surface 8.00 m

- Side walk at two side pavement, (5 + 4 m) of wide

(5) Pavement Structure and Concrete Curb

(a) Pavement structure

The following asphalt concrete pavement (Type P4) is designed for the replacement of
Ben Ba Dong Road.

- Scm Wearing course, Asphalt concrete (gravel is small size)
- Emulsified asphalt Tack coat 0.2 ~ 0.7 I/m2

- 7cm Binder course, Asphalt concrete (gravel is middle size)
- Emulsified asphalt Prime coat 1.0 ~ 2.0 I/m2

- 26¢cm Base course, crush aggregate (size 2 ~ 4 cm)

- 15¢m Sub-base course, mixture sand + 10% cement

Total thickness of pavement is 53cm.

(b) Concrete Curb

Both sides of asphalt concrete pavement are connected with concrete curve with 180W
x 260H and 180W x 300H, which is constructed by cast-in-situ concrete (Concrete
Type E). Top elevation of curb is 20cm higher than that of pavement surface.

2.7.3  Sewer Line Construction

(1)  General

Tau Hu canal alignment will be improved in the section of nearly 400m belongs District 8
in the south and District 5 in the north. In this section of canal, a part of the existing road
— Ben Ba Dinh — will be omitted. It is necessary to construct a new road in order to
replace the omitted road as mentioned above. This new road will be also constructed with
the attached infrastructure, such as electric, water supply, telephone, drainage, etc. For
the drainage of the new road, a sewer line is designed.
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Applicable Codes and Standards.
The following codes and standards are applied for this detailed design.

(a) Vietnamese Design Standard 20 TCN — 51 — 84 from Ministry of Construction on
“Outside Sewer Network™ .

(b) Standard Specification for Design and Construction of Concrete Structure (The
Japan Society of Civil Engineers 1996)

(c) Proceedings of Vietnam Construction Standards, Volume III (Ministry of
Construction 1997)

(d) Japanese Industrial Standard (Japan Standards Association 2000)

(e) Typical Sewer Design from HCMC Urban Drainage Company for reference.

(f) Japanese Typical Sewer Design Sample for reference.

Design Conditions and Parameters.

(a) Design Conditions:

There is no existing sewer pipes along the omitted road. But there are many small pipes
with the size from 200mm to 400mm, which drain storm water and wastewater for the
small inner road in the area. They discharge directly into Tau Hu canal. Therefore, the
designed sewer on the new road has to connect with all these small existing sewer pipes.

(b) Design Parameters:
Design parameters applied in this design are as follows:

- Service Area: 3,9 ha, including the area of 1.7ha, which is outside this section will be
connected in the future.

- Flow system: Gravity flow

- Sewer system: Combined system

- Flow equation: Manning formula

- Design velocity: 1,4m/s.

- Design flows of storm water and wastewater: 1.28m3/s.

- High water tide level on Tau Hu canal: +1.320

- Pipesize: 2¢800, i =2.5%0, ¢1,200,1=1.2%0

- Length of pipe : @300, L=362m, ¢1200, L= 11m

Design for Layout, Profile of Sewer Line:

(a) Layout Design: (refer to DWGNo PA-THBNCI-260,261 in Tender Drawings)

Because the sidewalk has no space enough to install for all facilities; the center of sewer
line @800is defined under the road, in the side which is opposite Tau Hu canal bank, and
about 0 — 1.3m far from the curb based on the radius of the new road.

There are 14 manholes above this line with the step from 20m to 37m, based on the radius
of the new road. The first and the last manhole will use grid cover to collect surface water
because there is no inlet installed here.

There are 12 inlets on the sidewalk, which is opposite Tau Hu canal bank because the new
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road is 1-slope road. They are connected with the 12 remain new manholes by connection
pipes @400 and connected with all the existing crossing small pipes of the area

Center of sewer line @1200 is perpendicularly with the road, nearly at the middle of the
line @300.

An outlet for the pipe ©1200 will be constructed.

(b) Profile Design: (refer to DWG.No PA-THBNCI-260,261 in Volume III, Tender
Drawings)

Based on (i) The design elevation of the new road mentioned in previous section, (ii) The
hydraulic calculation results, (iii) The preparation of the future connection for the 100m —
150m existing continuously pipes both sides of this designed section.

Profile is designed as follow:

- Invert elevation at the manhole M1: IE =-0.200

- Invert elevation at the manhole M7: IE = -0.695 for the pipe ¢800and IE = -1.100
for the pipe @1200.

- Invert elevation at the manhole M14: IE = -0.206

- Gradient for @800: 2.5%0

- Gradient for ¢120: 1.2%o0

Design for Structure

(a) Pipes: Precast centrifugal reinforced concrete Type D — 250kg/cm?2.

(b) Foundation of sewer pipes: Driving timber piles @30 - @100with 16trees/m2, L =
4.5m/tree, Cast in situ concrete Type G — 100kg/cm?2

(c) Manholes: Cast in situ reinforced concrete Type E — 210kg/cm?2. (refer to DWG. No.
PA - THBNCI-264)

(d) Inlets: Cast in situ reinforced concrete Type E — 210kg/cm2. (refer to DWG. No. PA
- THBNCI-264

(e) Manhole cover: 12 circle cast iron covers with the load 30 Tons (Type A) and 02
grid cast Iron cover with the load 30 Tons (Type C). (refer to Drawing DWG.
No.PA-THBNCI-265)

() Inlet cover: 12 square cast iron covers with the load 6 Tons (Type E). (refer to DWG.
No. PA-THBNCI-265)

(g) Outlet: Cast in situ reinforced concrete Type E — 210kg/cm Drawing DWG. No. PA
- THBNCI-264)

After installation of the pipes, the trench will be backfilled by yellow sand until 0.2m
higher than the top of pipes and by sandy soil until the layers of new road.

Construction method: using machine in combination with manual.

Cutting the road first by road cutter, then excavate the soil by using backhoe, because the
excavation depth is below 6.0m. Installation of the pipes is to be conducted by the
suitable crane. The trench in this section is lower than 4.0m deep, so, the trench shall be
shored by the timber and the timber board. Timber board pile with section of 30mm x
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2.7.4

300mm and timber strut and wailing of 60mm x 120mm (double) are to be used.

The excavation width is proposed as follows:

Diameter (mm) @300 91200

Width (m) 2.0 2.6

The works, such as construction of the manholes, inlets, outlets, adjustment work for the
position of pipes will be conducted mostly by manual.

Other Utility Services

There are three utility services to be replaced simultaneously with the reconstruction of
Ben Ba Dinh Road. These are water supply pipe of 150mm diameter, electric line of low
voltage and 15kv in voltage and telecommunication line.

Water supply pipe of 150mm diameter is planned to install at 1.0m from the road
boundary and 1.2m below ground along the southern sidewalk. 12 electric RC poles shall
be newly provided at 1.0m from the edge of the roadway along the southern sidewalk to
install low voltage and 15kv cables. Telecommunication lines are to be install at same
time to electric RC poles.

Construction of these public utility services will be executed by the agency concerned,
Ho chi Minh City Water Supply Company, Power Company and Telecommunication
Company.

2.8 Landscape Work

@)

2

For establishment of beautiful canal side scenery, objective area for landscaping is 7.4km
in Tau Hu — Ben Nghe canal section and 6.0km in up-stream of Tau Hu canal section and
total length becomes to 13.4km in length.

Landscape facility

Paving of operation and maintenance space shall be colored concrete block. Concrete
curb of the planting area is 1.8m square type and rectangular type of 1.8m x 9.8m. The
curb rises 20cm in height from the paving level and width of top to be 20cm.

Plantings

Medium size canopy trees are planted along the revetment top of operation / maintenance
space. Interval of each planting tree is 8.0 m in general for consideration of future growth
of crown of the trees. 1.8m x 1.8m square planting shall be applied for each planting
location. Each interval of 24.0m rectangular formed planting areas is to be as for a visual
accent though the O/M space, in which grass sods is planted. Introduced plants species
are shown as follows.

(a) Medium size canopy tree:

2-21



The Detailed Design Study on HCMC Water Environment Improvement Project Final Report

JIE oy @

Main : Volume 2

Lagaestromea tomentosa 710 Nos. and Mimusops elengi 990 Nos shall be planted in total.
Both species are H=4.0m, stem diameter is 4cm in 1.2m height from the ground. All
trees shall be supported by tripod type support with pole individually to sustain trees in
stable.

(b) Flowering shrub:

Ixora chinensis rosa 497 m2, Ixora macropthysa 497m2, Hibiscus rosa - chinensis
693m2, and Musaenda erythrophylla 693m?2 shall be planted in total.

All flowering shrub is 40cm in height and crown width is 25¢m, they are planted in group
with 10 Nos/m2.

(c) Ground cover plant:

Wederia trilobata 1,645m2 shall be planted in total. Lower growing plants with yellow
flower, height of plant is about 10cm, and 16 Nos/ m2 shall be applied when planted.

(d) Grass sods:

Axonopus compressus 1,611.6m2 shall be planted in total. Broad leafed type grass is
planted with sods within the square planting area.

All planting work shall required proper size of planting hole and existing soil to be
replaced agriculture soil.

Proposed Landscape Development Scheme along Tau Hu — Ben Nghe Canal is shown in
Fig.2.13.

2.9 Allotment of a Part of Canal Improvement Works to Ongoing Relevant Project

Q)

There are three ongoing projects related to THBNCIP, such as

(a) Dredge and Rehabilitation Project on Ben Nghe - Tau Hu - Lo Gom for Navigation
managed by Office of Waterway Management (OWM)

(b) Ho Chi Minh City East-West Highway Project (EWHP) managed by Department of
Transportation and Public Works (DTPW)

(c) Ho Chi Minh City Environmental Improvement Project (Hang Bang Canal
Rehabilitation: HBCRP) assisted by Asian development Bank (ADB)

Channel Excavation

According to OWM, Ben Nghe and Tau Hu canals between the junctions with Saigon
River and Ngang No.1 Canal will be commenced to dredge from the end of 2000 without
any house relocation along the canal. Total dredging volume of Ben Nghe (Saigon River
to Chu Y-Bridge) and Tau Hu (Chu Y-Bridge to Junction with Ngang No.1 Canal) is
estimated at about 192,000 and 158,000m3 respectively.
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2.10

2.11

2111

(0

Through the meeting with PMU, OWM and JICA Study Team, it has been concluded that
total dredging volume of about 350,000m3 estimated by OWM for Tau Hu — Ben Nghe
canals shall be deducted from the estimated volume of about 700,000m3 in THBNCIP.

Construction of Sewer Outlet and Revetment

For existing four road bridges along the canal of THBNCIP, such as Khanh Hoi, Calmette,
Chu Y and Cha Ba bridges, are recommended to reconstruct in EWHP. Therefore,
construction of revetment and sewer outlet proposed in up and downstream stretch of 20
to 25m from the center of the existing bridge is planned to implement in EWHP.

Moreover, six combined sewers including their outlets, which exist from Section 130 to
146 of Tau Hu Canal are proposed to reconstruct. So, construction of the revetment from
5 to 10m shall be executed simultaneously with these outlet constructions.
Table 2.5 Shows the construction works to be executed by other relevant projects.

Work Quantity
Work Quantities of Tau Hu — Ben Nghe Canal Improvement Project (Package A) are
summarized in Table 2.6 (1/3) to (3/3). Details of Work Quantities are compiled in
Design Report, Volume II1.

Construction Plan and Schedule

This section deals with the construction plan and schedule of Package A :Tau Hu — Ben
Nghe Canal Improvement.

Basic Condition

For preparation of construction plan and schedule, the following considerations have
been taken as a basic concept of construction works.

Scope of Package A Project

Package A: Tau Hu — Ben Nghe Canal Improvement Project consists of the following
main construction component:

(a) Construction of revetment
- Type A: 5,687m for Ben Nghe canal, 5,193m for Tau Hu canal
- Type B: Om for Ben Nghe canal, 2,735m for tau Hu canal
- Excavation for revetment: V = 177,860m’
- Bank filling: V =207,640 m’
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(®)

- Timber piling: L = 3,102,350m for foundation of revetment and sliding
protection
Channel Excavation: V =201,310 m’

(2) Other Conditions

2.11.2

Q)

(a)

(®)

(©)

(d)

Mode of construction:
The construction shall be carried out by sufficient contractor(s) selected through
international competitive bidding (ICB).

Auvailability of Construction Plant and Equipment:

The major construction work shall be conducted by applying heavy equipment,
which mostly procured locally, due to limited construction period and keeping good
quality of construction.

Construction Materials
Most of basic construction materials could be found available in this country. Some
particular processed materials (steel sheet pile, H type steel beam, etc) are to be
procured from outside.

Pattern of Construction Method

Main work comprises of temporary cofferdam work, earth work, concrete work and
stone masonry work. Temporary coffer dam and earth works are planned to conduct
by heavy machinery (pile driver, clamshell, backhoe, barge, tug boat, etc.) in
combination with manpower. While, concrete and stonemasonry works will be
conducted by mainly manpower.

Major Works of the Project

Major works of Tau Hu — Ben Nghe Canal Improvement Project consists of the

followings:

(a) Construction of Sewer Outlet

(b) Construction of Revetment including Landscape Work
(¢) Channel Excavation

The construction methods for the above major works are designed as follows:

Sewer Outlet Construction

Out of 96 existing sewer outlet along the canal, 87 sewer outlet connecting with concrete
pipe from @00mm to @2000mm and box culvert from 1000mmW x 1000mmH to
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2800mmW x 2500mmH, shall be reconstructed in this project. Basically, sewer outlet
construction consists of outlet construction and sewer line construction to connect with
outlet and the existing sewer.

Sewer outlet construction shall be conducted prior to revetment works. Firstly, steel sheet
pile of PUS, 1 = 8.0m shall be driven in the canal in front of the outlet to be constructed in
order to provide the temporary coffer dam. The steel sheet piles, of which top elevation is
1.5 t02.0m, shall be fixed rigidly by H section steel beam of 200x200x8x12. Then,
excavation work could be conducted under the dry condition. After completion of the
excavation around the designed outlet, foundation piling (wooded pile of @30 — @100, 1 =
4.5m, 25 pcs/m?) and reinforced concrete work shall be conducted. While, sewer pipe or
box culvert shall be constructed simultaneously by open cut method shoring steel sheet
pile and connected between the existing sewer and newly constructed outlet.

Construction of Revetment

In succession of sewer outlet construction, the revetment construction would be
commenced. Main works of revetment construction are (i) temporary coffer dam work,
(i1) earth work, (iii) foundation work, (iv) revetment work, and (v) crest treatment work
(landscape work). Fig. 2.14 shows the construction plan of revetment work.

(a) Temporary Coffer Dam Work:

As mentioned in Section 2.4.6, at the commencement of the revetment work,
temporary coffer dam, which is designed by steel sheet pile of PU 8, 1 = 8.0m, shall
be constructed to protect the construction site from the tidal effect occurring two
times per day and to obtain a sufficient dry condition. Steel sheet piles are driven by
pile driver on barge and shall be supported and fixed rigidly by H section steel
beam of 200x200 and 260x260. One lot length of the temporary coffer dam is
designed at 30m to be able to construct the revetment of one lot length of 26.0m.

(b) Earth Work:

After completion of the coffer dam, earth work, such as cutting and filling for bank
slope preparation and excavation of canal bed for revetment foundation work shall
be conducted. Earth work would be conducted by backhoe, clamshell, bulldozer in
combination with man power. As shown in Section 2.6.1, mud soil, low quality soil
and surplus soil excavated are loaded to the barge (200 — 500 ton) and transported
to the proposed dumping sites. Filling materials shall be used good quality of sandy
soil/clay (mixed soil with black sand and clay).

(¢) Foundation Work:
After completion of excavation of canal bed up to the design elevation, foundation
piling (wooden pile of @80 —@100, 1 = 4.5m, n = 25pcs/m”) shall be conducted.
Wooden piles are driven by mainly manpower wooden driver. Simultaneously,
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wooden piles for protection from sliding by filling are also to be driven. After
piling, gravel bedding and leveling concrete work shall be conducted. Foundation
of revetment is provided by reinforced concrete block (600W x 400H x 4000L for
Type A revetment and 800W x 400H x 4000L for Type B revetment), which are
made at the construction site in advance to shorten the construction period. Rip rap
work shall be also done.

(d) Revetment Work:

In succession of foundation work, revetment work consisting of geotextile sheet,
stone masonry and gravel filling works including installation of weep hole.
Geotextile sheet shall be laid out uniformly taking care not to puncture the cloth.
The mortal shall be well driven into gaps between stones. Gravel shall be placed
between plain concrete behind stone masonry and geotextile cloth and compacted
in continuous horizontal layers. During stone masonry work, weep hole shall be
provided at the designated place. Sandy soil/clay filling shall be simultaneously
conducted. Filling adjacent to revetment shall be placed and compacted to avoid
damage to such structure. Compaction adjacent to revetment shall be carried out by
suitable hand operated equipment.

(e) Crest Treatment Work (Landscape Work):
After completion of the revetment work including filling work of both banks, crest
treatment works (landscape works). This work consists of the followings:
- Cable wiring and lighting work
- Concrete block pavement work including sand bedding and concrete curb works
- Planting works

Channel Excavation

After completion of construction of sewer outlet and revetment in some section, channel
excavation shall be commenced to increase the flow area of Tau Hu — Ben Nghe canal.
Channel excavation volume is estimated at more than 71,000m’ for Ben Nghe canal and
about 130,000 m’ for Tau Hu canal. (Note: This figure excludes the dredging volume of
Tau Hu — Ben Nghe rehabilitation project by OWM)

As described in Section 2.6.2, channel excavation method is designed to apply local
dredging method. For ordinary channel excavation, 200 to 500 ton barge with clamshell
or grab equipment (bucket capacity is 1.2m’) shall be employed. Excavation around the
existing bridge pier is proposed to use a suction cutter. Dredged and dug soil and
materials are loaded into the barge, of which capacity is from 140 —300m3 and its bottom
can be opened to dump. The fully loaded barge is towed to the designed dumping site by
a tugboat with capacity of 150 to 250hp. During the barge is being towed to dump site, it
should be covered by sheet to prevent from odor and dropping of soil. The dumping site
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is planned to use two places, Tam Thon Hiep (480,000m’) , Can Gio District and Hiep
Phuoc Commun (100,000m”) , Nha Be District.

Construction Schedule
Construction schedule is prepared based on the following assumptions:

(a) Construction could be commenced at the beginning of February 2002 after due
consideration of extended over a long period of relocation implementation and
tender process for construction.

(b) Preparatory work period is considered at least two (2) months.

(c¢) Construction of sewer outlet shall be commenced first, then revetment construction,
of which total construction period would be 26 months, is to be followed. Channel
excavation work could be commenced the beginning of the year 2004.

(d) The Project will be completed at the end of July 2005.

The proposed construction schedule is shown in Table 2.7.
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TABLE 2.1 (1/4) PROPOSED LONGITUDINAL PROFILE OF TAU HU - BEN NGHE CANAL

Existing Design

Station Distance A(I:;:iusr:;lrjl;::te Bed Elevati Left Bank Right Bank Canal Bed High Water Léﬂ Dike Right Dike

(m) m) eEL lezlr:)lon Elevation |Elevation EL3| Elevation | Level EL5 Eler\?;:lign Crown Elevation
EL2 (m) (m) EL4 (m) (m) EL6(m) EL7(m)

No.0 (BP) 0.00 0.00 -8.75 - - -3.450 1.320 - E
No.1 50.00 50.00 -2.68 2.15 1.98 -3.448 1.321 2.150 1.980
No.2 50.00 100.00 -2.57 2.20 1.52 -3.445 1.321 2.200 1.520
No.3 50.00 150.00 -2.35 2.20 1.96 -3.443 1.322 2.350 1.960
BC1 19.47 169.47 -2.27 2.13 2.19 -3.442 1.322 2.350 1.960
SP1 20.33 189.80 -2.19 2.06 2.42 -3.441 1.322 2.350 1.960
No.4 10.20 200.00 -2.15 2.02 2.54 -3.440 1.323 2.200 2.200
EC1 10.13 210.13 -2.11 2.02 2.43 -3.439 1.323 2.200 2.200
No.5 39.87 250.00 -1.97 2.04 1.99 -3.438 1.323 2.200 2.200
No.6 50.00 300.00 -2.04 2.04 1.98 -3.435 1.324 2.200 2.200
No.7 50.00 350.00 -1.95 1.98 2.09 -3.433 1.324 2.200 2.200
No.8 50.00 400.00 -2.28 2.10 2.03 -3.430 1.325 2.200 2.200
BC2 39.47 439.47 -2.25 2.07 1.99 -3.428 1.326 2.200 2.200
No.9 10.53 450.00 -2.24 2.06 1.98 -3.428 1.326 2.200 2.200
SP2 49.78 499.78 -1.98 2.00 2.00 -3.425 1.326 2.200 2.200
No.10 0.23 500.00 -1.98 2.00 2.00 -3.425 1.326 2.200 2.200
No.11 50.00 550.00 -1.75 2.08 2.01 -3.423 1.327 2.200 2.200,
EC2 10.08 560.08 -1.82 2.09 2.02 -3.422 1.327 2.200 2.200
No.12 39.92 600.00 -2.12 2.13 2.04 -3.420 1.328 2.200 2.200,
No.13 50.00 650.00 -2.06 2.12 1.99 -3.418 1.328 2.200 2.200
No.14 50.00 700.00 -1.66 2.08 1.94 -3.415 1.329 2.200 2.200,
No.15 50.00 750.00 -2.15 1.84 1.92 -3.413 1.330 2.200 2.200
BC3 10.73 760.73 -2.19 1.86 1.91 -3.412 1.330 2.200 2.200
No.16 39.27 800.00 -2.32 1.91 1.86 -3.410 1.330 2.200 2.200
SP3 4.44 804.44 -2.29 1.92 1.91 -3.410 1.330 2.200 2.200
EC3 43.71 848.14 -2.02 2.04 2.40 -3.408 1.331 2.200 2.200
No.17 1.86 850.00 -2.01 2.04 2.42 -3.408 1.331 2.200 2.200,
No.18 50.00 900.00 -1.93 2.08 2.38 -3.405 1.332 2.200 2.200
No.19 50.00 950.00 -1.83 2.04 1.96 -3.403 1.332 2.200 2.200
BC4 6.69 956.69 -1.83 2.03 1.95 -3.402 1.332 2.200 2.200
SP4 12.90 969.59 -1.82 2.00 1.94 -3.402 1.332 2.200 2.200
EC4 12.90 982.49 -1.81 1.98 1.92 -3.401 1.333 2.200 2.200
No0.20 17.51 1,000.00 -1.80 1.94 1.90 -3.400 1.333 2.200 2.200
No.21 50.00 1,050.00 -1.85 2.04 1.94 -3.398 1.333 2.200 2.200
No.22 50.00 1,100.00 -1.82 2.06 1.78 -3.395 1.334 2.200 2.200
BC5 13.28 1,113.28 -1.90 2.06 1.77 -3.394 1.334 2.200 2.200
No0.23 36.72 1,150.00 -2.14 2.06 1.76 -3.393 1.335 2.200 2.200
SP5 18.23 1,168.23 -2.02 1.96 1.78 -3.392 1.335 2.200 2.200
No.24 31.77 1,200.00 -1.82 1.78 1.82 -3.390 1.335 2.200 2.200
EC5 23.18 1,223.18 -1.82 1.81 1.82 -3.389 1.336 2.200 2.200
No0.25 26.82 1,250.00 -1.83 1.84 1.82 -3.388 1.336 2.200 2.200
No.26 50.00 1,300.00 -1.74 1.84 1.73 -3.385 1.337 2.200 2.200
No.27 50.00 1,350.00 -1.86 1.82 1.80 -3.383 1.337 2.200 2.200
1P6 47.66 1,397.66 -1.87 1.76 1.91 -3.380 1.338 2.200 2.200
No0.28 2.34 1,400.00 -1.87 1.76 1.92 -3.380 1.338 2.200 2.200
No.29 50.00 1,450.00 -1.84 1.76 1.96 -3.378 1.339 2.200 2.200
No.30 50.00 1,500.00 -1.97 1.63 2.06 -3.375 1.339 2.200 2.200
No.31 50.00 1,550.00 -1.70 1.64 1.99 -3.373 1.340 2.200 2.200
No0.32 50.00 1,600.00 -1.73 1.75 2.03 -3.370 1.341 2.200 2.200
BC7 1.07 1,601.07 -1.73 1.75 2.03 -3.370 1.341 2.200 2.200
No.33 48.93 1,650.00 -1.73 1.79 1.95 -3.368 1.341 2.200 2.200
SP7 8.43 1,658.43 -1.70 1.81 1.96 -3.367 1.341 2.200 2.200
No.34 41,57 1,700.00 -1.53 1.93 2.01 -3.365 1.342 2.200 2.200
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TABLE 2.1 (2/4) PROPOSED LONGITUDINAL PROFILE OF TAU HU - BEN NGHE CANAL

Existing Design

Station Di?;i;me Ac;iusrt\;lrjl;:lste Bed Elevation Left Bz?mk Right Bank Canal Bed High Water Léfrtoa;:e Right Dike_

(m) EL1 (m) Elevation | Elevation EL3 Elevation Level EL5 Elevation Crown Elevation
EL2 (m) (m) EL4 (m) (m) EL6(m) EL7(m)

EC7 15.79 1,715.79 -1.51 1.99 2.12 -3.364 1.342 2.200 2.200
No.35 34.21 1,750.00 -1.46 2.13 2.34 -3.363 1.342 2.200 2.200
No.36 50.00 1,800.00 -1.41 2.28 2.07 -3.360 1.343 2.200 2.200
No.37 50.00 1,850.00 -1.44 2.40 1.89 -3.358 1.344 2.200 2.200
No.38 50.00 1,900.00 -1.43 2.34 1.93 -3.355 1.344 2.200 2.200
No.39 50.00 1,950.00 -1.44 2.01 1.77 -3.353 1.345 2.200 2.200
BC8 24.33 1,974.33 -1.55 2.04 1.77 -3.351 1.345 2.200 2.200
No.40 25.67 2,000.00 -1.66 2.07 1.78 -3.350 1.346 2.200 2.200
No.41 50.00 2,050.00 -1.53 1.98 1.78 -3.348 1.346 2.200 2.200
SP7 46.09 2,096.09 -1.64 2.12 1.95 -3.345 1.347 2.200 2.200
No.42 3.92 2,100.00 -1.65 2.13 1.96 -3.345 1.347 2.200 2.200
No.43 50.00 2,150.00 -1.78 2.27 2.15 -3.343 1.348 2.200 2.200
No.44 50.00 2,200.00 -1.72 2.16 2.00 -3.340 1.348 2.200 2.200
EC8 17.84 2,217.84 -1.69 2.20 1.98 -3.339 1.348 2.200 2.200
No0.45 32.16 2,250.00 -1.62 2.25 1.95 -3.338 1.349 2.200 2.200
No.46 50.00 2,300.00 -1.63 2.04 1.97 -3.335 1.349 2.200 2.200
No.47 50.00 2,350.00 -1.88 2.10 1.89 -3.333 1.350 2.200 2.200
No.48 50.00 2,400.00 -1.77 2.06 1.95 -3.330 1.351 2.200 2.200
No0.49 50.00 2,450.00 -1.73 1.92 2.02 -3.328 1.351 2.200 2.200
BC9 8.00 2,458.00 -1.72 1.93 2.00 -3.327 1.352 2.200 2.200
No0.50 42.00 2,500.00 -1.62 1.98 1.92 -3.325 1.352 2.200 2.200
SP9 1.94 2,501.94 -1.64 1.98 1.92 -3.325 1.352 2.200 2.200
EC9 43.94 2,545.87 -1.91 1.85 1.83 -3.323 1.353 2.200 2.200
No.51 4.13 2,550.00 -1.93 1.84 1.82 -3.323 1.353 2.200 2.200
No.52 50.00 2,600.00 -1.86 1.83 1.93 -3.320 1.353 2.200 2.200
No.53 50.00 2,650.00 -1.84 1.83 - -3.318 1.354 2.200 2.200
No.54 50.00 2,700.00 -1.87 1.90 1.60 -3.315 1.355 2.200 2.200
No.55 50.00 2,750.00 -2.04 1.95 1.58 -3.313 1.355 2.200 2.200
No.56 50.00 2,800.00 -2.07 2.15 1.62 -3.310 1.356 2.200 2.200
No.57 50.00 2,850.00 -2.22 2.39 1.91 -3.308 1.357 2.200 2.200
BC10 26.36 2,876.36 -2.34 2.84 1.71 -3.306 1.357 2.200 2.200
No.58 23.64 2,900.00 -2.45 3.24 1.53 -3.305 1.357 2.200 2.200
SP10 21.77 2,921.77 -2.52 2.85 1.50 -3.304 1.357 2.200 2.200
No.59 28.24 2,950.00 -2.63 2.34 1.45 -3.303 1.358 2.200 2.200
EC10 17.17 2,967.17 -3.42 2.24 - -3.302 1.358 2.200 2.200
BC11 9.84 2,977.01 -3.88 2.18 - -3.301 1.358 2.200 2.200
No.60 22.99 3,000.00 -4.94 2.04 - -3.300 1.358 2.200 2.200
No.61 50.00 3,050.00 -6.66 1.93 - -3.564 1.360 2.200 -
No.62 50.00 3,100.00 -7.04 1.88 - -5.042 1.361 2.200 -
No.63 50.00 3,150.00 -7.46 1.85 - -5.664 1.363 2.200 -
SP11(EP,BP) 7.42 3,157.42 -7.68 1.90 - -7.462 1.363 2.200 -
No.64 42.58 3,200.00 -10.23 1.90 - -5.532 1.364 2.200 -
No.65 50.00 3,250.00 -10.24 1.89 - -5.840 1.366 2.200 -
No.66 50.00 3,300.00 -8.62 2.02 - -4.624 1.368 2.200 -
EC11 37.83 3,337.83 -4.39 2.17 1.56 -3.497 1.368 2.200 2.200
No.67 12.17 3,350.00 -3.03 2.22 1.56 -3.497 1.369 2.200 2.200
No.68 50.00 3,400.00 -2.53 2.10 1.53 -3.494 1.369 2.200 2.200
No.69 50.00 3,450.00 -2.73 2.10 1.53 -3.492 1.370 2.200 2.200
No.70 50.00 3,500.00 -2.74 2.08 1.50 -3.489 1.370 2.200 2.200
No.71 50.00 3,550.00 -2.94 2.18 1.70 -3.487 1.371 2.200 2.200
BC12 38.95 3,588.95 -2.55 2.31 1.68 -3.485 1.371 2.200 2.200
No.72 11.05 3,600.00 -2.43 2.35 1.67 -3.484 1.371 2.200 2.200,
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TABLE 2.1 (3/4) PROPOSED LONGITUDINAL PROFILE OF TAU HU - BEN NGHE CANAL

Existing Design

Station Di?:;l;lce Ac;iusrt\;lrjl;::te Bed Elevation Left Bz?mk Right Bank Canal Bed High Water Léfrtoa;:e Right Dike_

(m) EL1 (m) Elevation | Elevation EL3 Elevation Level EL5 Elevation Crown Elevation

EL2 (m) (m) EL4 (m) (m) EL6(m) EL7(m)

SP12 44.98 3,644.98 -2.35 2.08 1.50 -3.482 1.371 2.200 2.200
No.73 5.03 3,650.00 -2.34 2.05 1.48 -3.482 1.372 2.200 2.200
No.74 50.00 3,700.00 -2.66 2.04 1.50 -3.479 1.372 2.200 2.200
EC12 1.00 3,701.00 -2.66 2.04 1.50 -3.479 1.372 2.200 2.200
No0.75 49.00 3,750.00 -2.34 2.04 1.54 -3.477 1.373 2.200 2.200
No.76 50.00 3,800.00 -3.26 2.10 1.75 -3.474 1.373 2.200 2.200
No.77 50.00 3,850.00 -2.78 2.13 1.70 -3.472 1.374 2.200 2.200
BC13 19.28 3,869.28 -2.63 2.12 1.67 -3.471 1.374 2.200 2.200
SP13 23.04 3,892.32 -2.45 2.11 1.63 -3.470 1.374 2.200 2.200
No.78 7.68 3,900.00 -2.38 2.10 1.62 -3.469 1.374 2.200 2.200
EC13 15.36 3,915.36 -2.41 2.16 1.64 -3.469 1.374 2.200 2.200
No.79 34.64 3,950.00 -2.45 2.28 1.68 -3.467 1.375 2.200 2.200
BC14 23.09 3,973.09 -2.60 2.25 1.59 -3.466 1.375 2.200 2.200
No.80 26.91 4,000.00 -2.77 2.21 1.49 -3.464 1.375 2.200 2.200
No.81 50.00 4,050.00 -2.94 2.17 1.56 -3.462 1.376 2.200 2.200
SP14 31.69 4,081.69 -2.87 2.06 1.65 -3.460 1.376 2.200 2.200
No0.82 18.32 4,100.00 -2.83 2.00 1.70 -3.459 1.376 2.200 2.200
No.83 50.00 4,150.00 -2.44 2.07 1.72 -3.457 1.377 2.200 2.200
EC14 40.28 4,190.28 -2.23 2.15 1.55 -3.455 1.377 2.200 2.200
No.84 9.72 4,200.00 -2.18 2.17 1.51 -3.454 1.377 2.200 2.200
BC15 8.82 4,208.82 -2.21 2.12 1.53 -3.454 1.377 2.200 2.200
No.85 41.18 4,250.00 -2.33 1.86 1.60 -3.452 1.378 2.200 2.200
No0.86 50.00 4,300.00 -2.44 1.89 1.49 -3.449 1.378 2.200 2.200
No.87 50.00 4,350.00 -2.45 1.78 1.42 -3.447 1.379 2.200 2.200
SP15 23.32 4,373.32 -2.35 1.76 1.40 -3.446 1.379 2.200 2.200
No.88 26.68 4,400.00 -2.25 1.74 1.38 -3.444 1.379 2.200 2.200
No0.89 50.00 4,450.00 -2.23 1.78 1.39 -3.442 1.380 2.200 2.200
No.90 50.00 4,500.00 -2.13 1.72 1.49 -3.439 1.380 2.200 2.200
EC15 37.82 4,537.82 -2.23 1.80 1.43 -3.437 1.380 2.200 2.200
No.91 12.18 4,550.00 -2.26 1.83 1.41 -3.437 1.381 2.200 2.200
No0.92 50.00 4,600.00 -2.04 1.97 1.40 -3.434 1.381 2.200 2.200
BC16 4.60 4,604.60 -2.02 1.96 1.41 -3.434 1.381 2.200 2.200
SP16 42.12 4,646.72 -1.85 1.83 1.51 -3.432 1.381 2.200 2.200
No.93 3.29 4,650.00 -1.83 1.82 1.51 -3.432 1.382 2.200 2.200
EC16 38.83 4,688.83 -1.86 1.99 1.52 -3.430 1.382 2.200 2.200
No.94 11.17 4,700.00 -1.86 2.03 1.52 -3.429 1.382 2.200 2.200
No.95 50.00 4,750.00 -1.83 2.02 1.80 -3.427 1.383 2.200 2.200
No.96 50.00 4,800.00 -1.94 2.08 1.43 -3.424 1.383 2.200 2.200
No0.97 50.00 4,850.00 -1.83 1.99 1.46 -3.422 1.384 2.200 2.200
BC17 0.40 4,850.40 -1.83 1.99 1.47 -3.422 1.384 2.200 2.200
SP17 35.54 4,885.94 -1.87 2.19 1.57 -3.420 1.384 2.200 2.200
No.98 14.06 4,900.00 -1.88 2.27 1.61 -3.419 1.384 2.200 2.200
EC17 21.48 4,921.48 -1.75 2.15 1.87 -3.418 1.384 2.200 2.200
No.99 28.52 4,950.00 -1.57 2.00 2.20 -3.417 1.385 2.200 2.200
BC18 14.79 4,964.79 -1.65 2.00 2.03 -3.416 1.385 2.200 2.200
SP18 20.09 4,984.88 -1.76 2.00 1.80 -3.415 1.385 2.200 2.200
No.100 15.12 5,000.00 -1.83 2.00 1.62 -3.414 1.385 2.200 2.200
EC18 4.97 5,004.97 -1.83 2.01 1.62 -3.414 1.385 2.200 2.200
No.101 45.03 5,050.00 -1.77 211 1.58 -3.412 1.386 2.200 2.200
No.102 50.00 5,100.00 -1.47 2.33 1.60 -3.409 1.386 2.200 2.200
No.103 50.00 5,150.00 -1.51 2.34 1.30 -3.407 1.387 2.200 2.200
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TABLE 2.1 (4/4) PROPOSED LONGITUDINAL PROFILE OF TAU HU - BEN NGHE CANAL

Existing Design

Station Distance Ac;iusrt\;lrjl;:lste Bed Elevati Left Bank Right Bank Canal Bed High Water Léﬂ Dike Right Dike

(m) m) eEL lezlr:)lon Elevation |Elevation EL3| Elevation | Level EL5 Eler\?;:lign Crown Elevation
EL2 (m) (m) EL4 (m) (m) EL6(m) EL7(m)

No.104 50.00 5,200.00 -1.13 2.10 1.53 -3.404 1.387 2.200 2.200
No.105 50.00 5,250.00 -1.42 2.28 1.57 -3.402 1.388 2.200 2.200
No.106 50.00 5,300.00 -1.16 2.17 1.83 -3.399 1.388 2.200 2.200
No.107 50.00 5,350.00 -1.21 2.11 1.78 -3.397 1.389 2.200 2.200
No.108 50.00 5,400.00 -1.43 1.89 1.77 -3.394 1.389 2.200 2.200
BC19 18.57 5,418.57 -1.45 1.84 1.78 -3.393 1.389 2.200 2.200
No.109 31.43 5,450.00 -1.46 1.75 1.79 -3.392 1.390 2.200 2.200
No.110 50.00 5,500.00 -1.53 1.61 1.90 -3.389 1.390 2.200 2.200
SP19 22.36 5,522.36 -1.59 1.70 1.89 -3.388 1.390 2.200 2.200
No.111 27.64 5,550.00 -1.66 1.81 1.87 -3.387 1.391 2.200 2.200
No.112 50.00 5,600.00 -1.55 1.97 1.65 -3.384 1.391 2.200 2.200
EC19 26.15 5,626.15 -1.57 1.99 1.66 -3.383 1.391 2.200 2.200
No.113 23.85 5,650.00 -1.59 2.00 1.68 -3.382 1.392 2.200 2.200
No.114 50.00 5,700.00 -1.58 2.28 1.73 -3.379 1.392 2.200 2.200
No.115 50.00 5,750.00 -1.66 2.14 1.70 -3.377 1.393 2.200 2.200
No.116 50.00 5,800.00 -1.73 2.07 1.80 -3.374 1.393 2.200 2.200
No.117 50.00 5,850.00 -1.64 2.06 1.78 -3.372 1.394 2.200 2.200
No.118 50.00 5,900.00 -1.52 2.06 1.65 -3.369 1.394 2.200 2.200
No.119 50.00 5,950.00 -1.56 2.05 1.78 -3.367 1.395 2.200 2.200
No.120 50.00 6,000.00 -1.54 2.13 1.75 -3.364 1.395 2.200 2.200
No.121 50.00 6,050.00 -1.57 2.43 2.09 -3.362 1.396 2.200 2.200
1P20 35.05 6,085.05 -1.55 2.38 2.31 -3.360 1.396 2.200 2.200
No.122 14.95 6,100.00 -1.55 2.35 2.40 -3.359 1.396 2.200 2.200
No.123 50.00 6,150.00 -1.52 3.24 2.63 -3.357 1.397 2.200 2.200
No.124 50.00 6,200.00 -1.55 2.37 2.15 -3.354 1.397 2.200 2.200
No.125 50.00 6,250.00 -1.39 1.80 1.94 -3.352 1.398 2.200 2.200
No.126 50.00 6,300.00 -1.46 1.90 1.95 -3.349 1.398 2.200 2.200
No.127 50.00 6,350.00 -1.37 1.92 1.75 -3.347 1.399 2.200 2.200
P21 21.98 6,371.98 -1.40 1.95 1.84 -3.346 1.399 2.200 2.200
No.128 28.02 6,400.00 -1.43 1.98 1.96 -3.344 1.399 2.200 2.200
No.129 50.00 6,450.00 -1.55 2.05 1.86 -3.342 1.400 2.200 2.200
BC22 25.37 6,475.37 -1.61 2.12 1.80 -3.341 1.400 2.200 2.200
No.130 24.63 6,500.00 -1.66 2.18 1.75 -3.339 1.400 2.200 2.200
SP22 25.28 6,525.28 -1.50 2.21 1.79 -3.338 1.400 2.200 2.200
No.131 24.73 6,550.00 -1.34 2.23 1.83 -3.337 1.401 2.200 2.200
EC22 25.18 6,575.18 -1.34 2.26 1.83 -3.336 1.401 2.200 2.200
No.132 24.82 6,600.00 -1.33 2.28 1.84 -3.334 1.401 2.200 2.200
No.133 50.00 6,650.00 -1.55 2.02 1.86 -3.332 1.402 2.200 2.200
No.134 50.00 6,700.00 -1.66 1.68 1.70 -3.329 1.402 2.200 2.200
No.135 50.00 6,750.00 -1.65 1.68 1.83 -3.327 1.403 2.200 2.200
No.136 50.00 6,800.00 -1.73 1.87 1.74 -3.324 1.403 2.200 2.200
No.137 50.00 6,850.00 -1.61 1.90 1.70 -3.322 1.404 2.200 2.200
No.138 50.00 6,900.00 -1.88 1.91 1.64 -3.319 1.404 2.200 2.200
No.139 50.00 6,950.00 -1.82 1.92 1.69 -3.317 1.405 2.200 2.200
No.140 50.00 7,000.00 -1.73 1.86 1.70 -3.314 1.405 2.200 2.200
No.141 50.00 7,050.00 -1.85 1.90 1.67 -3.312 1.406 2.200 2.200
No.142 50.00 7,100.00 -1.86 1.98 1.61 -3.309 1.406 2.200 2.200
No.143 50.00 7,150.00 -1.93 1.96 1.75 -3.307 1.407 2.200 2.200
No.144 50.00 7,200.00 -2.14 191 1.90 -3.304 1.407 2.200 2.200
No.145 50.00 7,250.00 -2.75 1.95 3.44 -3.302 1.408 2.200 2.200
1P24 (EP) 36.72 7,286.72 -2.75 1.95 3.44 -3.300 1.408 - -

2-31




- ogs |orT 0z'y - |eotz [e919 |oos o9 [|zovT 00Tz |zovT |o€9 00°S - [oozz |oooz- | zove- |ooo'z- |o0z'Z - |es696 0621 dS
- logs JorT 0z'y - |v912  |v979 [oos  [oe9 [zovT 00Tz [20vT |oe9 [oo's - [ooz'z ooo'z- | zove- |ooo'e- |00Z'C - |69°956 699 09
v2'0 09s [or'T 2% 9T'0 69’1, [59T9 [o0s  |og€'9 [eovT 00'TZ  [€0vT |0€9 |00'G |096'T [00Z2'Z |000°2- | €0v'E- |0002- |00Z'C [0V0°Z [00°0S6 0005 6TON
8T0- 195 |[1¥'T 0z'y ZT0 0.T.  [oT9 [o0s |og€'9 |SO¥T |00'TZ  |[SO'¥T |0€'9 |00'G |08e'Z [00Z'Z |000°2- | SOv'E- |000°2- |00Z'C (080 [00°006 0005 8TON
zzo-  [195 |1vT 0z'y 9T'0 6.1, [s2T9 [oos  |og€'9 [80'vT |00'TZ  [80°¥T |0€9 |00'G |oZk'e [00Z'Z |000°2- | 8Ov'E- |0002- |00Z'C [0¥0°Z [000S8 98'T ITON
- t9s v 0z'y - lsztz |sz19 foos  foe9 [sovT 00Tz [sovT |oe9 [o0'S - [ooz'z |ooo'z- | sove- |000'C- |00Z'C - |vrsws TLey FRE
- t9s [vT 0z'y - Jogtz [o0819 [oos foe9 [otvr 00Tz [oTvT [oe9 [oos - [ooz'z |oooz- | oTve- |o00'C- |00Z'C - |vrvos vy £dS
ve0 196 |1v'7T 2% 620 08'T. [08T9 [0o0G |o€'9 [0T¥T 00'TZ [OT'¥T [0€9 |00'G [098'T [00Z2'Z |000°2- | OTY'E- |0002- |002'C |[0T6°T (00008 1768 9TON
- t9s v 0z'y - |¥812 |v8719 [oos foe9 [ztvr 00Tz [2TvT |oe9 [oo's - [ooz'z oooz- | zive- |ooo'e- |00Z'C - lecoos €01 €od
820 196 |1v'7T 2% 9e'0 68'T.  [$8'T9 [00'G |o€'9 [ETYT |00'Te [ETYT |0€9 |00'G |0Z6'T [00Z'Z |000°2- | €T¥'€- |0002- |00Z'C [0¥8'T [00°0SL 0005 STON
920 295 [erT 2% AN 06T, |06T9 [00s [og9 [sTvT [o0Tz  |sTvT |og9 |oos |ove'T |oozz [0002- | sTve- |ooo'z- [ooz'z  |osoz [ooooz 0005 YTON
12°0 295 |zrT 2% 80'T ar'9L  |sy99 |oos |og9 [sTvT [ossz  [sTvT o9 |oos |066'T |oozz [0002- | 8Tve- |ooo'z- [oozz |ozT'T [oo0s9 0005 €TON
9T'0 295 [erT 2% 100 00T8 [00TL [0o0's |og€'9 |ozvT 000E  |0Z¥T |0€9 |00'G |ov0'Z [00Z'Z |000°2- | OzZv'e- |0002- |00Z'C [OET'Z (007009 26'6€ ZTON
- Jegs |erT 0zy - |vot8 |v0o12 [oos  [oe9 [zzvr [o00e  [2zvT |oe9 [oos - [ooz'z ooo'z- | zzve- |oooe- |00zC - |80095 80°0T 203
6T°0 295 [erT 2% AN G018  [s0'TL [00'S |09 |€gvT 000 [€2¥T |0€9 |00'G |0TO'C [002'C |000°2- | €2v'e- |0002- |00Z'C (080 [00°0SS 0005 TTON
020 €95 [er'T 2% 0z'0 oT't8  [oTTL [00'S |09 |SevT 000 |GevT |0€9 |00'G |000'C [00Z'Z |000°2- | Sev'e- |0002- |00Z'C (000 [00°00S £2°0 oToN | PUON
- legs erT 0z'y - Jorte |or1z [oos foe9 |szvr 000  [szvT |oe9 [oo's - [ooz'z ooo'z- | seve- |ooo'e- |00Z'C - |sLesy 8.6 zds ues
220 €95 |ev'T 2% ¥T°0 GT'T8 [ST'TL [00G  |0€'9 [82¥T [000€ [82¥T [0€9 [00'G |086'T [002'Z |000°2- | 8zZ¥e- |0002- [00ZC (090 [000Sw €501 60N
- legs erT 0zy - Jorte |91z [oos [oe9 [szvT 000 [sz¥T |oe9 [o0'S - [ooz'z oooz- | szve- |oo0'C- |00Z'C - |ureer Lv'6€E zog
LT €95 [er'T 2% 0T'0 0218 [0zt [o0's |09 |oevT 000 [o€vT |0€'9 [00'G |0€0'C [00Z2'Z |000°2- | OEv'e- |000'¢- |00Z'C [00T'Z [0000¥ 0005 gON
1T°0 €95 |ev'T 2% 220 GZ'18  [szTL [oos  |og'9 |eevT 000 [eevT |0€9 |00'G |060°C [002'Z |000°2- | €€v'e- |000°2- |00Z'C [086°T [00°0SE 0005 L'ON
220 v9s  [vr'T 2% 9T'0 oe't8  [oeTL [oos  |oge'9 |sevT 000 [SEVT |0€9 |00'G |086'T [002'Z |000°2- | GEY'E- |0002- |00Z'C [0¥0°Z [00°00€ 0005 90N
12°0 v9's w1 0z'y 9T'0 €716 [er'T8 [00G |09 |2v'6T 00°0€  [2r'6T [0€9 |00G |066'T [00Z2'Z |000°2- | 8E¥'E- |0002- |00Z'C [0¥0°Z [00°0SC 18'6€ GON
- |vos vt 0z'y - |sr'e6  [sv'e8 [00'G  |0€9 |vv0C 000 |v¥0Z |OE9 |00°G - [ooz'z |oooz- | eeve- |000'C- |00Z°C - lerore €Tt 103
veo-  |v9s |vr'T 0zy 870 9G'T0T [95°T6 [00'G |0€'9 [8F'¥2 000 [8F'¥2 |0€9 |00'G |ovSe [00Z'Z |0002- | Ovy'e- |0002- |002'C (020 [00°00C 0z'0T v'ON
- |vos vt 0z'y - - - - - |evvz [oo0e |6z - - - [ooz'z |oooz- | Tvve- (0002 0z - |oseer €0z TdS
- |vos vt 0z'y - - - - - [tsve [oo0e  [18ve - - - [ooz'z |oooz- | evve- |0002- 0z - |69t V6T 109
800 8y’ |ov'e 80°€ 9T'0- - - - - o000z [o00E  |00°S2 - - |loe't] |[voel |ovso- | evve- |ovoT- |[[voel |[loz'el [ooost 0005 £ON
000 695 [svz IT€ 110 - - - - |oovT [0o00E 0082 - - |leod |leoal |ovT- | svve- [os60- [[tez]l [lozz] |ooooT 0005 ZON
900~ [09'G |ST€E Gv'e S0'0 - - - - |ooze [oo0e  |ooee - - |[8e'1] |[e6T] Joteo | svve- |ooe'o- |[[sT'el ([oTel [oo0s 0005 TON
- 000 (000 - - - - - - - - - - - - - - - - - - |oo0 000 (dg) ooN
(w) (w) (w) (w) (w) (W) (w)y | (W) [ () [ (w) (w) (W) | (w) | (w) [ (w) (w) (w) (w) (w)  f(w) (w) (w) (w)
SH 7H €H ZH TH 64 8d 19 |99 | sg ¥4 ed |ea |19 |73 |93 | s13 | v13a | €13 273 113 [eueD
yueg-y | ol | ‘ueyd-1 [ ‘ueyo-H [ queg-1 | e | reloL | peoy wbry | wonog | ye1 peoy | »ueg | umoid [ peg-d [ peg-o | peg-1 [umosd [>ueg | ybue 10
b1y Jauueyd ya b1y |lsuuey)d ya ale|NWNJoYy WbuaT | uonoss aweN
wbIsH UIPIA [eueD (IS anoge w) uonens|3

ININIAOHAINI TYNVYD FHON N34 - NH NV.L 40 NOILO3S SSOH¥D A3S0d0dd (Z/T) 22 31avL

2-32



- 65'G  |se'T 0z'y - |osoz fos09 [oos o9 |syeT 00Tz |svET |0€9 007G - [oozz |oooz- | svee- |oo0z- |o0z'Z - |60'960'z 6097 LdS
- g5's  |se'T 0z'y - |ss0L [s509 [00'G  |0€9 [8FET |00'TZ  |8F'ET |0€9 |00 |08LT (0022 [0002- | 8vee- [0002- |002C [086°T [000S0°C 0005 Ty'ON
o 666 |S€'T 0Cy €T'0 0902 [0909 [00's |o€'9 [0SE€ET |00Te [0SE€ET |0€'9 [00°G |08L'T [00Z2Z |000'C- | 0GE'€- |000'C- [002'C [0L0°C {00000 1952 0v'ON
- g5's  |se'T 0z - |egoL  [€909 006 |o€9 |TSET |00'TZ  |TSET O€9 |00°G - [ooz'z oooz- | tsee- |oo0'C- |00Z'C - leere'T eeve 8og
€70 65s  [seT 0Cy 6T0 G9'0. [5909 [00's |o€'9 |eSE€T |00Te [€S€T |0€'9 [00G |0.2°T [002C |000'C- | €Se€- |000'¢- [00Z'C [0TOZ {00056 0005 60N
120 956G |9€'T ozy yT'0-  [02°0. [0209 [0o0's |0€'9 [SSET |00'Te  [SSET |0€'9 [00°G |0€6'T [002C |000'C- | SGE'€- |000'¢c- |002C [ovez [007006'T 0005 8E'ON
1€0 956G |9€'T ozy 020- [S2'0. [s209 [oo's |oe'9 [8SET |00'Te  [8SET |0€'9 [00°G |068'T [002C |000'¢- [ 8SE'€- |000'¢- [002C [oovZ [000s8T 0005 JEON
€T0 956G |9€'T ozy 80'0- |08'0L (0809 [00'G |0€9 |09°€T [00TZ |09'€T |0€9 |00'G [0.0C [00Z'Z [000°2- | 09€€- [0002- |00Z'C [08Z'C |00°008'T 0005 9g'ON
yT°0- |95 [9eT 0Cy 100 G8'0. [s8'09 [00'S |0€'9 [€9€T |00Te [€9€T |0€'9 |00G |ovE'e [00Z2Z |000'C- | €9g€- |000'Cc- [00ZC [0€TZ [000sLT TZvE SEON
- 956G |9€'T 0zy - |880L [88'09 [00G |0€9 |v9'€T |00'TZ |V9'ET [OE9Q |00°G - [ooz'z oooz- | ¥9e€- |000'C- |00Z'C - |esstL'T 6.'ST 103
6T°0 1SG |7 0Cy 120 06'0. [06'09 [00'S |0€'9 [S9ET |00'Te [S9€T |0€'9 [00°G |0TO'C [00Z2C |000'C- | S9€'€- |000'¢- [00ZC [0€6°'T [0000LT 15Ty VEON
- 1SS |7 0z'y - |ve0L  [r6'09 [00°G  |0€'9 [L9°€T 00'TZ |L9€T [0O€9 |00°G - [ooz'z oooz- | 29g€- |o00'C- |00Z'C - |ev'eso'T er's 1dS
G20 1SS |7 0z 70 G6'0. [s6'09 [00'S |09 [89°€T |00'Te [89'€T |0€'9 [00°G |0S6'T [002C |000'C- | 89€€- |000'c- [002C [062°T [00059°T £6'8Y €EON
- 1SS [T 0z'y - lootz  [00'T9 [00°G  |0€'9 [|0L°€T 00'TZ |0L€T |OE9 |00°G - [ooz'z |oooz- | ole€- |oooe- |00ZC - |20709'T 10T 109
LT 1SS |7 0z'y S0 00T, [00T9 [00's |o€'9 [0L€T |00Te [0L°€T |0€'9 |00°G |0€0'C [00Z2C |000'C- | 0l£°€- |000'C- [002'C [0GL°T [00°009°T 0005 ZEON
12°0 1SS |7 0z 950 G0'T.  [S0T9 [00'S |09 [€L€T |00Te [€L€T |0€'9 |00'G |066'T [002C |000'C- | €l£€- |000C- [002C [0v9°T [000sST 0005 TEON | ayfN
vT°0 855 [8e'T 0z'y LS0 oT'T.  [0TT9 [00'S |09 |GL€T |00Te [GL'€T |0€'9 [00°G |090'C [00Z2Z |000'C- | SlE€- |000'C- [002C [0€9°T [0000sT 0005 00N usg
¥2'0 855 [8e'T 0z 770 GT'T.  [STT9 [00S |0€'9 [8L°€T |00Te [8L°€T |0€'9 [00G |096'T [002C ]000'¢- |[8l€€- |000C- 0022 [0927T [000Sw'T 0005 620N
820 856G [8€'T 0Cy 770 02T, [0zT9 [o0's |oe'9 |08'€T |00'Te [08°€T |0€'9 [00°G |0Z6'T [002C |000'C- | 08€'€- |000'¢- [002C [092°7T [0000v'T ve'T 820N
- 856G [8€'T 0zy - loztz fozT9 |00°G  |o€'9 |08'€T |00'TZ |08'€T [O€9 |00°G - [ooz'z |oooz- | 08e'€- |000'C- |00Z°C - |996€'T 99'L¥ odl
or'0 856G [8€'T 0Cy 8€'0 GZ'T.  [s2’T9 [00's |09 |€8'€T |00'Te  [€8°€T |0€'9 [00°G |008'T [002C |000'C- | €8e'€- |000'Cc- [002C [028°T [000sET 0005 1ZON
L¥'0 656G |6€'T 0Cy 9e'0 0e'T.  [oeT9 [o0's |09 |S8'ET |00'Te  [S8'ET |0€'9 [00°G |0EL'T [002C |000'C- | S8e'€- |000'¢- [002C [ov8'T [0000eT 0005 9Z'O0N
8€'0 656G |6€'T 0Cy 9e'0 Ge'T.  [se'T9 [00'S |09 [88°€T |00'Te  [88°€T [0€'9 [00°G |0Z8'T [002C |000'C- | 88e€- |000'¢c- [00ZC [ov8'T [000seT 7892 SZON
- 656G |6€'T 0zy - |8e't2  [8€'T9 [00'G  |0€'9 [68°€T |00'TZ |68°€T [0O€9 |00°G - [ooz'z |oooz- | 68e€- |000'C- |00Z°C - |sTee'T 8T'ee 503
8€'0 656G |6€'T 0Cy 2o or't.  [ov'T9 [0o0's |o€'9 |06°€T |00'T¢ [06'€T |0€'9 [00°G |0Z8'T [002C |000'C- | 06€°€- |000¢- [002'C [08L°T [0000ZT 11T vZ'ON
- 65'S [6£°T 0zy - lerts  [ev'T9 |00G  |0€'9 [26°€T |00'TZ  |26°€T |O€9 |00°G - [ooz'z ooo'z- | zeee- |000C- |00Z'C - |ezear'T €z'81 Gds
70 65'S [6£°T 0z'y v1°0 Gy'T.  [sv'T9 [00'S |09 [€6'€T |00'Te  [€6'€T |0€'9 [00°G |09L°T [002C |000'C- | €6£€- |000c- [002'C [090°Z [000ST'T zL9e €ZON
- 65'S [6£°T 0z - 6V'T. [6¥'T9 |00G |0€9 |V6'ET |00TZ |V6'ET |0€9 [00°G - [oozz oooz- | vee€- |000C- |00Z°C - |szerT'T 8Z'€T 5og
o 09 |ov'T 0Cy vT'0 05T, [05T9 [00'S |09 |SE6'ET |00'Te  [S6'ET |0€'9 [00°G |08L'T [002C |000'C- | S6€°€- |000'C- [002'C [090°Z [0000T'T 0005 ZZON
920 096 |ov'T 0Cy 9T'0 65T, [s5T9 [00'S |09 [86°ET |00'Te [86'€T |0€'9 [00G |ov6'T [002C |000'C- | 86£€- |000¢- [002C [ov0'Z [000s0°'T 0005 TZON
0€0 096 |ov'T 0Cy 92'0 09T, [09T9 [o0's |oe'9 [o0¥T |00'Te  [00'¥T |0€'9 [00°G |006'T (002 |000'C- | 0OF'€- |000'C- [002C [0v6'T [00°000°T 1541 0Z'ON
- 096 |ov'T 0zy - 29T. [29T9 [00G |0€9 |TOVT 00Tz |TOYT |O€9 [00°S - [ooz'z |oooz- | Tove- |oo0'C- |00Z'C - |evzss 0621 23
(W) (W) (W) (W) (W) () (w) [ (w) [ (w) [ (w) (W) (w) | (w) | (w) [ (w) (w) (w) (W) (w)  f(w) (w) (w) (W)
SH 7H €H ZH TH 64 8d 19 |99 | sg ¥4 ed |ea |19 |73 |93 | s13 | v13a | €13 273 113 [eueD
yueg-y | [elol | ‘ueyd-1 [ ‘ueyd-H [ xueg-1 | reo-o | reol | peoy wbry | wonog | ye1 peoy | dueg | umoiD [ pag-d | peg-O | pag-1 |umoiDd [>ueg | pbue 10
b1y Jauueyd ya b1y |]suuey)d ya ale|NWNJoYy WbuaTT | uonoss aweN
wbIsH UIPIA [eueD (IS anoge w) uonens|3

ININIAOHAINI TYNVYD FHON N34 - NH NV.L 40 NOILO3S SSOH¥D A3S0d0dd (Z/2) 22 31avL

2-33



- 99'6 |9r'S 0z'y 0€'0 85z¢ | 8512 - - - 050T [82°0T [0g9 [00°G - - - Z9t'.- [000z- [oozz  |oo6'T [eriste vl [d9'dI)TIds
- 98',L |99°€ 0zy GE'0 89'¢¢ | 89/ - - - 0S'0T [88°0T [0€9 [00°G - - - ¥99's- [000'z- |00zZz |0s8'T |ooosT'E 0005 €9'0N
- |ver ot 0zy 2€0 6E€E | 682 - - - 0S'0T [6S'TT [0€9 [00°G - - - Zv0's- [0002- [00zz |oss'T oooot'E 0005 290N
- 9/'G |9S°T 0zy 120 60'vE | 60'6C - - - 0S'0T [62°2T |0€9 |00°G - - - ¥95°¢- [000'Z- |002Z |o0e6'T |oo0so'E 0005 T9ON
- 05'G |07 0zy 9T'0 - - - - - |oo'te  [00'€T |0€'9 [00'S - - - 0og'e- [000z- |00zZz |ovo'z |ooooo'e 6622 090N
- 05'G |07 0zy - - - - - - |oo'te  [t0'€T |0€'9 [00°S - - - T0€'e- [0002- [002Z'Z - |towe'e 86 1109
- 0S'G  |0€'T 0zy - - - - - - |oote  [20'€T |o€'9 [00'S - - - zoee- oo0z- [oozZ - |iT9e'e ITLT 0103
G0 0S'G |07 ozy yT'0-  [G9'69 [59'6G [00'S |0€'9 [€0'€T |00'Te  [€0°€T |0€'9 [00°G |oSv'T [002C |000'C- | €0e€- |000'Cc- [002C [ovez [000s6C vz'8z 650N
- 0S'G |0€'T 0zy - |8969 [89'65 [00'G |0€9 |vO'€T |00'TZ |VO'ET |OE9 |00°G - [ooz'z oooz- | voee- |o00'C- |00Z'C - |uwtes'e 10T 0TdS
190 156 |1€°7T 0z v0'T-  [0269 [06G [00'S |0€'9 [SO'ET |00'Te  [SO'ET |0€'9 [00°G |0€ST [002C |000'C- [ S0€'€- |000'¢- [002C [ovee (00006 v9'€z 850N
- 156 |1€°7T 0z'y - 2/69 [22'6S |00G  |O€9 |90°€T |00'TZ  [90°€T [0€9 [00°G - [ooz'z oooz- | 90e€- |000C- |00Z'C - |ograss'z 9g'9z 01og
62°0 156 (17T ozy 6T0- |GL69 [G2'65 |00°G |O€9 [|80°€T [00TZ |80'€T |0€9 |00'S |OT6'T [002'Z [000°2- | 80€€- [0002- |002C [06EC |000S8'C 0005 /G0N
850 166 |1€T 0Cy S0'0 0869 [08'65 [00'S |0€'9 [OT'ET |00'Tc [OT'ET [0€'9 [00°G |029'T [00Z2C ]000'¢- | OT€'€- |000'Cc- [002'C [0Stz [00008C 0005 950N
290 166 |1€T 0Cy G20 G869 [98'65 [00'G |0€'9 [ET'ET |00'Te [ET'ET |0€'9 [00°G |08S'T [002Z ]000'¢- | €T€€- |000C- [002C [0S6'T [000sLE 0005 550N
09°0 258  |2€T 0Cy 0€0 0669 [06'6G [00'G |0€'9 |ST'ET |00'T¢ [ST'ET [0€'9 [00°G |009'T [002Z ]000'C- [ STE'€- |000'C- [002'C [006°T [0000LC 0005 ¥GON
- 258  |2eT 0Cy LE0 - - - - |ster [ooTz  |sTeT [oe9 [oo'S - [ooz'z |oooz- | 8T€€- |0002- |00Z'C [0€8'T [00°0S9°C 0005 sgon | 240N
120 258  |2€T 0Cy LE0 0002 [0009 [0o0's |o€'9 |0Z€T |00Te [0Z€T |0€'9 [00°G |0€6'T [002Z |000'C- | OZe€- |000'¢c- [00ZC [0€8°T [00009C 0005 250N ved
8€'0 258  |2€T 0Cy 9e'0 G0'0. [s0'09 [0o0's |09 [€z’€T |00Te [€2’€T |0€'9 [00°G |0Z8'T [002C |000'C- | €ze€- |000'Cc- [00ZC [ov8'T [o00ssE €Ty TGON
- 2§S  |2eT 0zy - |so0L [s0'09 [00'G  |0€9 [|€€T |00'TZ  |€2°€T 0€9 |00°G - [oozz |oooz- | €zee- |oooe- |00ZC - |i8ave'e vy 603
- 2§S  |2eT 0zy - lotoz [oT'09 [00°G |0€9 |SC'€T |00°'TZ |GC'€T O€9 |00°G - [ooz'z ooo'z- | seee- |oooe- |00Z'C - |v6T0S'C v6'T 6dS
820 €66 |ee'T 0Cy 220 0T'0. [0T'09 [00'S |09 |SZ’€T |00Te [SZ’€T |0€'9 |00°G |0Z6'T [002C |000'C- | Gee€- |000'c- [002'C [086'T [0000sC 00°Zy 050N
- €55 |eeT 0z - |vToL  [yT'09 [00°G  |0€9 [L2'€T |00'TZ  |L2'€T |O€9 |00°G - [ooz'z ooo'z- | Zzee- |ooo'e- |00Z'C - |oosst'z 00'8 609
8T'0 €66 |ee'T 0Cy 82°0 GT'0. [sT'09 [00'S |09 [82°€T |00Te [82°€T |0€'9 [00°G |020'C [00Z2C |000'C- | 8ze€- |000'¢- [002C [026°'T [o00svE 0005 670N
G20 €66 |ee'T 0Cy vT'0 020, [oz'09 [oo's |oe'9 |o€€T |00'Te [0€€T |0€'9 [00°G |0S6'T [002C |000'C- | 0€e'€- |000'¢- [002'C [090°2 [o000v'E 0005 8v'ON
1€0 €56 |ee'T 0Cy 0T'0 Ge'0. [sz09 [0o0's |09 |e€€T |00'Te  [€€€T |0€'9 [00'G |068'T [002C |000'C- | €€e€- |000'c- [002'C [00T'Z [o00sET 0005 LV'ON
€20 vS'S  |vE'T 0Cy 9T'0 0e'0. [oe09 [o0's |09 |SEET |00'Te  [SE'ET |0€'9 [00'G |06'T [002C |000'C- | Se€€- |000'¢c- [00Z'C [ov0z [oo00eT 0005 9v'ON
G20 vSS  [veT ozy G0'0-  |G€0L [S€'09 |00'G  |O€9 [|8E'ET 00Tz  |8E'ET |0€9 |00'S |0S6'T [002'Z [000°2- | 8e€€- [0002- |002C [0Sz |000See 9T'ZEe SyON
- vs's  |ve'T 0zy - |8e0L [8€'09 [00'G |0€9 [6E€E€T |00'TZ |6E€ET [OE9Q |00°G - [ooz'z oooz- | eeee- |000C- |00Z°C - |v8LrEe v8LT 803
020 vS'S  |vE'T 0Cy ¥0'0 ov'0o. [ov'09 [o0's |oe'9 |o¥'E€ET |00'Te [O¥'E€T |0€'9 |00°G |000C [00Z2C |000'C- | Ove'€- |000'Cc- [00Z'C [09TZ [0000zE 0005 vrON
- vs's  |ve'T 0z'y - |svoL  [st'09 [00°G  |0€9 |ev'€T 00Tz |e'ET |0€9 |00 |06T'C (0022 [000°2- | €vee- [0002- |002C |0L2'C [o00ST'E 0005 £r'ON
¥2'0 g5's  |se'T 0z 100 0502 [0s09 [00's |o€'9 |SFET |00Te [SPET |0€'9 |00°G |096'T [002C |000'C- | Sve'€- |000'c- [002'C [0€TZ [0000T'Z z6°€ ZVoN
(W) (W) (W) (W) (W) () (w) [ (w) [ (w) [ (w) (W) (w) | (w) | (w) [ (w) (w) (w) (W) (w)  f(w) (w) (w) (W)
SH 7H €H ZH TH 64 8d 19 |99 | sg ¥4 ed |ea |19 |73 |93 | s13 | v13a | €13 273 113 [eueD
yueg-y | [elol | ‘ueyd-1 [ ‘ueyd-H [ xueg-1 | reo-o | reol | peoy wbry | wonog | ye1 peoy | dueg | umoiD [ pag-d | peg-O | pag-1 |umoiDd [>ueg | pbue 10
b1y Jauueyd ya b1y |]suuey)d ya ale|NWNJoYy WbuaTT | uonoss aweN
wbIsH UIPIA [eueD (IS anoge w) uonens|3

ININIAOHAINI TVYNVYD FHON N34 - NH NV.L 40 NOILO3S SSO¥D A3S0d0dd (Z/€) 22 31avL

2-34



- 595 |sv'T 0z'y - 6565 [6567 |00  [og9 oo [o0Tz |00  [og9 [o0s |- 00zz |[oooz- | vsve- [oo0z- |oozz |- 28'802'7 z8'8 5109
690 895 |sv'T 0zy €00 0965 [oo6r [oos [oeo |oos ootz [o08 o9 |oos [otsT [ooz'z |o00'z- | vSve- |oo0'z- |00z'e |v2T°2 [ooo0et 26 ¥8ON
- 696 |s¥'T 0y - |oges [oo6r |00 |oco |oogs 00Tz |00 [0g9 006 |- 00z [oo0z- | asve- [oooz- |oozz |- 820617 8z'0v ¥103
870 99's  |ov'T 0zy €T’ €965 [eo6r [oos oeo [to8 ootz  [t0'8 o9 |oos [ozzT [ooz'z |oo0'z- | 2sve- |oo0'z- |o0z'e  [v20°2 [ooosTY 0005 €8'ON
050 996 |9v'T 0y 0Z'0 G965 [so6r [0o's |oco |08 |o0Tz |08 o9 oo [oo2T [oozz [0002- | 6sve- |000'z- |00z [000°Z [oo00Tt ze8t Z8'ON
- 99's  |ov'T 0z'y - |o96s [996v [o0's oo |eo8 00Tz |e0'8  [og9 [o0G |- 00z'z [oooz- | oove- [oo0z- |oozz |- 697807 69'TE v1dS
¥9'0 996 |9v'T 0y €00 8965 [89'6v [00's [oc9 |v0'8 00Tz [v0'8 o9 oo 095 T [ooz'z [000'2- | cove- |ooo'z- |o0z'e [o21°Z [oo0sot 000§ T8'0N
1.0 99's  |ov'T 0z'y 100- 1265 [t267 |0o0s [oc9 |s08 00Tz |08 [og9 [oos [wev'T [ooz'z  [000'z- | vove- [000'z- [oozz otz [ooooot 16'92 080N
- 196 7T 0y - 2.6 [erev |oos o9 |908 00Tz  [908 [oc9 006 |- 00z'c [oo0z- | 99ve- [oo0z- |oozz |- 60°'€L6'C 60'€Z ¥109
250 196 7T 0z'y 800- |v26S [v26y |oos  [oco .08 00Tz |08 [og9 oo [089'T [ooz'z [o000'z- | Love- [000'2- [oozz [osz'z [ooose'e vove 60N
- 196 |7'T 0y - |azes |[szer |oos  |oco |80'8 00Tz [80'8 [0£9 [00G |- 00z'z [oooz- | eove- [o00z- |oozz |- 9E'ST6'S 9g'ST €103
850 196 7T 0zy 0] 9265 [9s6v [oos |oeo [g80'8 ootz  [80'8  |og9 |oo's [ozot [ooz'z [000'z- | 69ve- |000'z- |00z'2 [vOT'Z [00006'€ 89°2 8L ON
- 196 7T 0y - L1165 [L267 |oos o9 808 [00Tz [80'8 [oc9 [o0G |- 00zz [oooz- | ozve- [oo0z- |oozz |- Ze'268's v0'€2 €1dS
- 196 7T 0z'y - |szes [szer |oos  |oco 608 00Tz |60 [0g9 [00G |- o0zz [oooz- | tive- [oo0z- |oozz |- 82698 8z'6T €109
050 196 7T 0y 80°0 6,65 [6267 |00G [oc9 [oT'8 [00Tz |oT'8 [oc9 oo [002T [oozz [000z- | 2ive- [0002- |oozz |seTz |oooss'e 000§ 1L ON
Sv'0 196 7T 0zy 0] Z865 |e86r |0o0s Joco 1T [00TZz [1T'8  |og9 oo [os2T [oozz [000'z- | vive- [000'z- |ooz'z |00tz [oo00s'e 0005 90N |(weens
- - - - - |as6s [ss6r |oos |oco |zTgs 00Tz  [eT8  [og9 |oos |ovsT [oozz | oooc- | Live- | 000°2- |o0zz |ovoz [ooosie 006 SLON  |-umoq)
- 89S [8¥'T 0z'y - /865 [/867 |0o0s [og9 |vT'8 |o0TZz |vT'8  [og9 [o0G |- o0zz [oooz- | 6ive- [o00z- |oozz |- 00T0L'E 00T 2103 |nHney
0.0 89'G [8¥'T 0y 9T'0 1865 [/867 |00 [oc9 [|vT'8 [00TZz |vT8  |oc9 |00 [v0sT [ooz'z [0002- | 6.v°€- [0002- [o0zz |ovoZ [ooooLe 000§ VL 'ON
2.0 89's [8¥'T 0zy ST'0 0665 [o6'6v [00's |oe9 [sT'8 ootz [sT'8 o9 |oos [osy'T [ooz'z [000'z- | 28ye- |000'z- |00z'2 [0S0°Z [oo0s9'e €0'S €LON
- 89'G [8Y'T 0y - |oees [oe'6r |00 o9 |sT8 00Tz |sT'8  [0g9 006 |- 00zz [oooz- | zsve- [oo0z- |oozz |- 86779’ 86'vv Z1dS
€50 89's [8¥'T 0z'y GTo- |e665 [e667 [00S  [oco [|or'8 00Tz |9t [og9 [oos [o9T [oozz [oo0'z- | v8ve- [000'z- [o0z'z |ivez [oo009'e S0TT ZLON
- 89'G [8¥'T 0y - |ee6s  [e6'6v |00 oo .18 00Tz [LT'8  [og9 006 |- 00z [oooz- | asve- [oo0z- |oozz |- 56885 56'8€ Z108
050 69'S |6v'T 0z'y 200 9665 [96'6v [00's |oc9 [81'8 00Tz [81'8 o9 |oos [oorT [ooz'z [o00'z- | 28¥€- |000'z- |00z'2 [08T'Z [000ss'e 0005 TLON
0.0 69G |6v'T 0y ZTo 86'65 [s6'6v [00'G [oc9 618 [o0Tc [6T8 o9 |oo's |oosT [oozz |ooo'z- | 68te- |ooo'z- [ooz'z [v80°z [oo0ose 000§ 0L'ON
890 69'S |6v'T 0zy 0] 1009 [to0s [oos [og9o |tz8 |00TZz 128  |og9 [o0s [sesT [oozz [000'z- | zeve- [000'z- ooz'z ootz [ooosv'e 0005 690N
190 69G |6v'T 0y 0T'0 v0'09 [ro'0s [0o0's og9 [zz8 00Tz [2z8 |og9 |oos |vesT [oozz |ooo'z- | veve- |ooo'z- [ooz'z [oorz [oooore 000§ 890N
or'0 0.5 |os'T 0zy 8€'0 L009 [s008 |oos Jog9o |ezg 00Tz |ez8  |og9 oo [008'T [ooz'z [o000z- | l6ve- [000'2- [00z'z [028°T [ooose'e ITTT /90N
- 0.6 05T 0y - L0009 L0005 |o0s [oc9 |vg8 |00Tz |v28  |oc9 |o0G |- 00z'z [oooz- | L6ve- [o00z- |oozz |- eg'/ee's €8/ 1103
- 289 |29 0zy 8T'0 150¢ | 1952 - - - 0s0T [22'8 |og9 |00'S - - - vz9'v- [0002- [oozz [0zo'z |ooooee 0005 990N
- |vos |vse 0y 1€0 121e | 129z - - - 050T |6 |oc9 |00°G - - - 0v8'6- [0002- [0ozz [068T |ooosee 000§ G9'ON
- 156|187 00t 0€'0 86’1 | 86'9¢2 - - - 050T [8T'0T [og9 |00°S - - - 2€9'6- |000'2- |o0oz'z  |006°T [oo00z'e 85z ¥9'ON
- 196 |18°7T 00t 0£'0 85ze | 8922 - - - 0S0T [82°0T [og9 |00°G - - - 9v6°.- |0002- [00zZ |006°T [eriste 000 fg9'd3) T1d
(w) (w) (w) (w) (w) (w) (w) | (w) [ (w) [ (w) (w) (w) | (w) | (w)y [ (w) (w) (w) (w) (w) [(w) (w) (w) (w)
SH 7H €H ZH TH 64 8d 19 |99 | sg ¥4 ed [ea |19 (273913 | g3 | v13 | ¢73 [¢73 113 [eue)
yueg-y | reol | ‘ueyd-1 | ueyd-H [ yueg-1 | reo-o | feroL | peoy whry | wonog [ ue7 peoy | yueg [ umoid [ pag-y | peg-O | peg-1 |umoid [dueg | bus jo
Wby Jauueyd ey oy [auueyd ey a1e|NWNJoY pbuaT| - uono3s aweN
wbr1eH UIPIM [eueD (IS anoqe w) uonens|3

ININIAOHAINI TYNVYD FHON N34 - NH NV.L 40 NOILO3S SSOH¥D A3S0d0dd (/) 22 31avL

2-35



060 195 [T 0z v10-  |p212 [p279 |oos foc9 [zovT |ooTz  z0vT [og9 [oos ooeT [oozz |oooz- | Love- [oooz- |oozz |ovez [ooosT's 0005 | €OTON
09°0 196 (17T 0z 500 6.1, 6219 [006 |oe9 |60vT [00Tz |60¥T [0e9 [oos [865T [oozz [oooz- | 6ove- [000z- [oozz [zvTz |ooooT's 0005 | ZOTON
290 196 [Tv'T 0z 600 v8TL  |¥8T9 [oos |og9 [zTvT [o0Tz  [eTvT [oe9 [oos [ossT |oozz [oooz- | zive- |oooz- [oozz [oTTz [oooso's €0Gy | TOTON
- ros vt 0z - 8812 [88T9 [oos [og9 [vT¥T [ooTz  [vTwT Joe9 oos |- 00zz |oooz- | vive- [oooz- ooz |- 16'700' 167 8103
850 196 (17T 0z 020 68T, [68T9 (006 |oe9 [¥TvT [00Tz [|vT¥T [oe9 [oos [ve9T [oozz [oooz- | vive- (o002 [oozz [vooz |oooo0's ZUST | OOTON
- eos et 0z - loeTs o619 [oos [og9 [sTvT [ooTz  [sTvT oe9 [oos |- 00zz |oooz- | stve- [oooz- ooz |- 88'786'Y 6002 8TdS
- eos et 0z - |61 |zeT9 [oos  |og9 [otvT [o0Tz  [9T¥T Joe9 [oos |- 00zz |oooz- | 9tve- [oooz- ooz |- 6.'796'Y 6LvT 8108
000 296 [T 0z 020 v61L  |v6T9 [o0s og9 |sTvT [o0Tz  [zTvT |oe9 [oos [vozz [oozz [oooz- | zTve- |oooz- [oozz  [866'T [oo0set 7582 660N
- Jeos et 0z - |61 |6T9 [oos  og9 [sT¥T [o0Tz  [sT¥T [oe9 [oos |- 00zz |oooz- | stve- [oooz- ooz |- 8r'1Z6'Y 8r'1e /103
650 296 et 0z 100- [ooTz [66T9 [tov [og9 [6T¥T |ooTe [6TvT |oe9 |oos [0T9T [oozz |000C- | 6Tve- |000Z- |o0ze [0zz'e [oo006w 90'¥T 860N
- [eos JevT 0z - [totz |ooze [tov  |og9 [ozvT [o0Tz  [ozvT Joe9 [oos |- 00zz |oooz- | ozwe- [oooz- ooz |- v6'G88'7 vS'Se /TdS
- Jeos et 0z - [so12 w09 [tov  |og9 [zzvr |00tz  [ezvT oe9 oos |- 00zz |oooz- | zewe- [oooz- ooz |- 0v'058'Y 0v'0 1108
VL0 296 |t 0z 120 voz,  |voc9 [oos og9 |zzvT [ooTz  [ezvT |oe9 [oos [vorT [oozz [oooz- | zzve- |oooz- [oozz [z66'T [oo0ssy 0005 60N
8.0 296 [T 0z zro 1969|2968 [o0s Joe9 [eoTT [00Tz [e0TT [oe9 [oos [serT [oozz [oooz- | vzve- [oooz- [oozz |vsoz [oooosy 0005 960N
or'0 €96 [evT 0z 8T0 0c6s |ocer [oos oe9 |s8z [ooTz  [ssz  |oe9 [oos [oosT [oozz [oooz- | zzve- |oooz- [oozz |veoz [ooossy 0008 seoN | (ureens
890 |e95 |evT  |ocw /T0  |ce65 |ce6v |00G |0e9 [98Z |00Tz  [98Z |0€9 |00'S [02GT |00cz |0002- | 6eve- |000c- 002 |veOc |0000z7  |TTT | ¥6ON :_,_U_\,”mw
- eos Jevt 0z - leees  |ecer [oos  |oe9 |98z [ooTz  [9sz  oe9 Joos |- 00zz |oooz- |oere- [oooz- ooz |- £8'889'7 €8'8¢ 9103
69°0 €96 [evT 0z 80 ge6S  |seer 0o Joe9 |ssz  [ooTz  [882 |oe9 [oos [v1sT [oozz [oooz- | zeve- |oooz- [oozz [ozsT [oo0s9y 62°€ 60N
- [e9s JevT 0z - |se6s  |seevr [oos  |oe9 [8sz [ooTz  [ssz  oe9 [oos |- 00zz |oooz- | zewe- [oooz- ooz |- ZL9v9'Y Ty 9TdS
- eos Jevt 0z - 6985 [seev [tev |oc9 682 [ooTz [68z oe9 [oos |- 00zz |oooz- | vere- [oooz- ooz |- 09'709'7 09'Y 9108
08°0 €96 [evT 0z €20 6985 [sc6v [tev |oe9 |68 [o0Tz 682 [oe9 [oos [vorT [oozz [oooz- | veve- [oo0z- [oozz  [oz6'T [oo009Y 0005 Z6ON
6.0 v9s [T 0z 180 128s |tver [ose Joe9 o6z [0o0Tz o6z [oe9 [oos [otrT [oozz [oooz- | zeve- [oo0z- [oozz [oesT [oo0ssy 8Tzl T6ON
- vos Jwrt 0z - |wres |twer [oos o9 162 [ooTz [t6z  oe9 Joos |- 00zz |oooz- | leve- [oooz- ooz |- 78185y 8'E 5103
TL0 v9s [T 0z 870 ev6s  |ever [00s o9 |z6z [ooTz  [e62  |oe9 [oos [oevT [oozz [oooz- | esve- |oooz- [oozz [ozzT [oooosy 0005 060N
180 v9s [T 0z o ores |over [oos oc9 ez [ooTz  [e62  |oe9 [oos [eseT [oozz [oo0z- | zvve- |oooz- [oozz |08zt [ooosyy 0005 680N
280 v9s T 0z w0 6v'6s |6v6r (006 |oe9 [|w6L [00Tz |v62 [oe9 [oos [veeT [oozz [oooz- | vwie- [oo0z- [oozz [evzT [oooovy 89°02 880N
- [eos svt 0z - loses |oser [oos |oc9 g6z [ooTz [s6z  oe9 Joos |- 00zz |oooz- | ovwe- [oooz- ooz |- ZeelEY zeee STdS
8.0 G9's [sp'T 0z o zs6s  |eser |00 oeo |96z [o0Tz  |962  [oe9 [oos [ozrT [oozz [oooz- | zvve- [oo0z- [oozz |v8zT [oooser 0005 80N
TL0 G9's [sp'T 0z €0 vs6S  |vser [00s  |og9 |62 [ooTz  [z62 |oe9 |oos [oevT [oozz [oooz- | evve- |oooz- [oozz  [o68T [ooooey 0005 980N
09°0 G9's [sp'T R4 ve0 1565 |/567 [00G Joe9 |66 [00Tz 662 [oe9 [oos [009T [oozz [oooz- | zsve- [oo0z- [oozz  [098T [ooosey 8Ty G8'ON
(W) (W) (W) (W) (W) () (w) [ (w) [ (w) [ (w) (W) (w) | (w) | (w) [ (w) (w) (w) (W) (w)  f(w) (w) (w) (W)
GH vH €H ZH TH 69 8d 19 [og | sq ve ed [ea|t1a [ ]oma | e3 [via | e13 [¢13 713 [euen
nueg-y | relol | ueyd-1 | ueyd-H [ pueg-7 | jeior-o | eoL | peoy Whry | wonog | ue peoyd | >ueg | umoid | peg-d | peg-O | ped-1 |umoid [>ueg [  yBuen J0
wbry Jauueyd ITER by [auueyd TR 81e|NWN2dY pbuaT | uonoss aweN
wbr1eH UIPIM [eueD (IS anoqe w) uonens|3

ININIAOHAINI TYNVYD FHON N34 - NH NV.L 40 NOILD3S SSOH¥D A3S0d0dd (Z/9) 22 31avL

2-36



v2'0 vss  [veT 0y 220 1865 |80 [oo's otz [so0r [ootz  [sooT otz [oo's o961 [oozz [oooz- | vvee- |oooz- [oozz  |vee'T [oooor'e 2082 8ZTON
- |ess |seT 0z'y - |eess [eesy [oos  [orz |600T 00Tz [60°0T [oTz [00°S - |oozz f[oooz- | 9vee- |oooz- [oozz - [esTE% 8612 Tedl
Sv'0 g5's  |se'T 0z'y 82°0 orss |ovsy |oos otz [oror [ootz  [oToT [oTz |oos [oszT oozz [0002- | ivee- |oooz- [oozz |vze'T [ooose’d 0005 LZTON
G20 65's  |se'T 0z'y 0£'0 zres  |pwsy [sze otz [erot [ootz  [zToT otz [o0's |oseT |oozz [ooo0'z- | evee- |o00z- [oozz |v06'T [ooooe'e 0005 9ZT'ON
92'0 65's  |se'T 0z'y or'o v.25  |sv'sy |9z otz [rTOoT [ooTtz  [vTOT [oTz |oo's |ove'T |oozz [0002- | zsee- |oooz- [oozz |vosT [oooseio 0005 SZTON
500 65's  |se'T 0z'y 110~ [orvs  [essy vy otz [9toT [oo'tz  |oToT [oTz |oo's [osTz |oozz [oooz- | vsee- |oooz- [oozz  |ozez [ooooz'e 0005 vZTON
er'0- |95 [9g'T 0z'y v0'T-  [sses  |sasy |00 [oTz [sT0T 00Tz  [sT0T [oTz |oos [seoz [oozz |oooz- | 2se€- [000'2- |oozz [evze ooosT' 0005 €ZTON
0z0- [9s's [oeT 0zy 6T0- [6sss |6ssy |oos otz [ozor [ootz [ozor otz |oos |vor'z |oozz [oo0z- | esee- |oooz- [oozz [1sez [oooot'e 56T ZZTON
- |oss o't 2% - Jooss [o9sy [oos [orz |ozor [o0Tz  [ozoT [oTz [oo'S - |oozz [oooz- | o09ge- |oooz- [oozz - [soss09 S0°Ge 0zdl
1T°0 95’5 |9g'T 0zy €20- [e9ss |eosy oos otz [tzor [ootz [tzor otz |oos [z60z |oozz [o002- | zoge- |oooz- [oozz |verz [oooso'o 0005 TZTON
Sv'0 95’5 |9g'T 0z'y 100 1966 |29 [oo's otz [ezor [ootz |ezor otz [oo's [svzT |oozz [oo0'z- | v9ee- |oooz- [oozz |oeTz [ooooo'e 0005 0ZTON
o 1SS |7 0z'y ST'0 0,65 |orsy |oos otz [szor [ootz |szor otz oos [#82T |oozz [o002- | 29g7€- |ooo'z- [oozz [|8v0z [ooose's 0005 6TTON
850 156 |£7T 0z'y vT°0 v.'ss  |vrsy |oos otz [zzot [ootz  [zzot otz oos [#S9'T [oozz [o002- | 69ge- |ooo'z- [oozz |v90'z [ooooe's 0005 8TTON
o 1SS |7 0zy ¥T°0 6985 [698r [00's [oe9 [ssz [ootz |ssz  |oe9 [oo's [¥82T |oozz [o00'z- | zz€e- |oooz- [oozz |€90z [oooss's 0005 LTTON
ov'0 166 [T 0zy v1°0 2085 [ersr foos Joeo |osz  footz  [osz  oeo oos [s62T Joozz oooz- | viee- Joooz- [oozz [s90z [oooos's 0005 | 9TTON A_Emem
050 853G [8e'T 0y 900 G185 |suev |oos  |og9 (262 footz |25z |og9 |oos [869'T |oozz [o002- | zi€€- |ooo'z- [oozz |ovTz [ooosz's 0005 STTON :,_U_\,”mw
870 853G [8e'T 2% 80°0- [2285 |i28v |oos og9 [esz [ootz |65z o9 |oos |szzT |oozz  [oooz- | 6€€- |oooz- [oozz [v8zz [ooooz's 0005 VITON
250 853G [8e'T 0y 0z'0 0885 |ogsy |00s [og9 [o9z footz |09z |og9 |oos [089'T |oozz [o002- | zsee- |oooz- [ooz'z |oooz [ooose's 58'€T €TTON
- |sss [se'T 2% - |tges [t8sr [oos foe9 192 |00tz  [192  |oe9 [oos - |oozz [oooz- | esee- |oooz- [oozz - [sr9ze's ST'9z 6103
G50 853G [8e'T 0y €20 €885 |egsy 00 [og9 [toz footz |19z o9 |oos [8v9'T |oozz [o002- | v8ee- |oo0'z- [oozz |oz6'T [oo009's 0005 ZITON
€€0 635G [6€T 0y 60 9885|988y |00 [oc9 [e9r ootz €9z o9 |oos [oz8T |oozz [o00z- | z8€€- |ooo'z- [oozz |otsT [oooss's v9'l2 TITON
- |ess [6g°T 2% - |88 [s88r [oos foe9 |v92 ootz [v92  |oe9 [ooS - |oozz [oooz- | ssee- |oooz- [oozz - [oezess 9gee 61dS
0€0 653G [6€T 0y 650 v7'9s |88y |95z |og9 [r9z [ootz |v9z  |og9 |oos [ooe'T |oozz [o002- | esee- |oo0z- [oozz |ot9T [oooos's 0005 OTTON
70 65'S  [6£°T 0y S7'0 16'8S [t6'87 [00's  [oe9 [992 [ootz |99z |og9 [oos [¥62T |oozz [0o00'2- | zeee- |oo0z- [oozz |oszT [ooost's er'Te 60T°ON
- [ess [6eT 2% - |eess [eesr [oos  [oe9 |99z ootz |99z |oe9 [oo's - |oozz [oooz- | e6ee- |oooz- [oozz - [esstr's 15'8T 6109
€70 653G [6€T 0y €0 7685 |v6'87 006 [og9 (292 ootz |92 [og9 |oos [ozzT |oozz [oooz- | veee- |oooz- [oozz |oes'T [oooor's 0005 80T°ON
70 09s [or'T 2% 600 9269 |9z'ss |oos |oc9 [esor [ooTz [esor o9 |oos [#82T |oozz [o002- | z6€€- |oo0'z- [oozz |otTz [ooose’s 0005 L0T'ON
1€0 09s [or'T 2% €00 65T, [65T9 [00s |oe9 [e6€T [oo'Tz  |66°€T [o€9 [00's [oes'T |oozz [oo0'z- | e6€€- |o00z- [oozz |viTz [ooooe's 0005 90T°ON
€9°0 09s [or'T 0zy 800- [v9TL [¥9T9 |oos |og9 [eovT [o0Tz  [zovT o9 |oos 2951 |oozz [o002- | zove- |oooz- [oozz [v8zz [ooose's 0005 SOT'ON
89°0 09 [or'T 2% 0T'0 69T, [69T9 [o0s |oe9 [rovT [oo'Tz  [vO¥T |og9 [00's |szsT |oozz  [0o00'z- | vove- |oooz- [oozz |voT'z [ooooz's 0005 ¥OT'ON
(W) (W) (W) (W) (W) () (w) [ (w) [ (w) [ (w) (W) (w) | (w) | (w) [ (w) (w) (w) (W) (w)  f(w) (w) (w) (W)
SH 7H €H ZH TH 6d 8d (9 [ 9a | sa vd ed [za |1 273|973 | s13a | v13 | €73 |23 713 [eue)
yueg-y | ol | ‘ueyd-1 [ ‘ueyo-H [ queg-1 | e | reloL | peoy Wby | wonog | ye peoy | »ueg | umoid [ peg-d [ peg-o | peg-1 [umosd [>ueg | ybue 10
b1y Jauueyd ya b1y |]suuey)d ya ale|NWNJoYy WbuaTT | uonoss aweN
wbIsH UIPIM [eueD (IS anoge w) uonens|3

ININIAOHAINI TYNVYD FHON N34 - NH NV.L 40 NOILO3S SSOH¥D A3S0d0dd (£/9) 22 31avL

2-37



- - - - - - - - - - ootz [sz6 otz [o0's - - |oooz- | ooge- |000z- [o0zz | v06°7T [eL98zs 229e | (d3) ved
v2'1-  |os's |og'T 0z'v 520 €Lvs  [eLvy [00's  |oT'z [926 |00'Te  [926 |oT'Z |00G |ovb'Ee [002C |000'C- | 20€'€- |000'¢- [00ZC [8v6°T [o00szz 0005 SYTON
0€0 05'G |07 0zy 620 LLvS |y |00G |0T'Z |86 00T |8L6 |0T'Z |00'S [¥06'T [002'Z [0002- | vO€'€- [0002- |002C [2T6°T [00002'L 0005 YYTON
Sv'0 156 |1€°7T 0z'v v2°0 08'vs [o8¥y [00'S |oT'z |086 |00'Te [08'6 |0T'Z [00G |87Z'T [00C2'C |000'C- | L0€°€- |000'C- [002C [¥96°'T [000sT'Z 0005 €YTON
650 156 |1€°7T 0z'v 220 rvs  |v8'vy |8Gv  |0T'Z 286 00T [286 |0T'Z |00'S [¥I9T [002'Z [000°2- | 60€€- [0002- |00Z'C [¥86°T [00°00T'. 0005 ZVTON
€50 156 (17T 0z'v 0€'0 v'es  [88¥y [95€  |0T'C |v8'6 |00Te [¥8'6 0T [00G |v9'T [002C |000'C- | 2TE€- |000'¢c- [002'C [006°T {00050z 0005 TYTON
050 156 |1€°7T 0z'v ve'0 or'es [e6vy [vSe€  |0T'c |986 |00Te [98'6 |0T'Z [00G |vOL'T [002C |000'C- | ¥I€'€- |000'C- [002C [¥98°'T {00000z 0005 OVTON
15°0 2ss  [eeT 0zy 82°0 LV'eS |S6'vy |26€  |0T'Z |88'6 |00TZ 886 |0T'Z |00'S [069'T [002'Z [0002- | LTE€€- [0002- 002 |v26'T |000S6'9 0005 6ETON
950 256 |2€T 0zy 620 6Y'€S |66y |0S€ |0T'Z |06'6 |00TZ |06'6 |0T'Z |00 [€v9'T [00Z'Z [000°2- | 6TE€'€- [0002- 002 |vT6°T [00°006'9 0005 8ET'ON
050 258 |2€T 0zy 0€'0 25€S  [eosy |ev'e  |0T'Z |T6'6 00T |166 |0T'CZ |00'S [869'T [002'Z [000°2- | ¢zee- [0002- |002'C |v06'T [00°0S8'9 0005 LETON | (weans
90 2§S  |2€T 0zy €€'0 vSes [Losy [iv'€ |oT'z |€66 |00'Te  [€6'6 |0T'Z [00G |evZ'T [002C |000'C- | ¥2e'€- |000'¢c- [002C [v28°T [00008'9 0005 9€TON  |-umoq)
LE0 €5s et 0zy 250 oTss [orsy [oos |oTz |66 |00'Te [S6'6 |0T'Z [00'G |0€8'T [002C |000'C- | Zze'€- |000'¢c- [00Z'C [089°T [000sL'9 0005 GET'ON  |NH nel|
050 €5s  |eeT 0z'v 250 vI'ss  [pT'sy [00'Ss  |oT'c |66 |00Te |66 |0T'Z [00°G |00L'T [00Z2C |000'C- | 62e€- |000'Cc- [002'C [089°T [0000L'9 0005 VET'ON
V€0 €5s et 0zy 8T'0 8T'GS [sT'sy [00S |0TCz |666 |00Tc [666 |0T'Z [00°G |098'T [00Z2C ]000'C- | ceee- |000'c- [002C [€20°Z [00059'9 0005 €ETON
LE0 €56 |ee'T ozy 80'0- |2¢'SS [¢z'sy |00'G  |oT'Z |TOOT |00'TZ  |TOOT |0T'Z |00'S |S€8'T [002'Z [0002- | veee- [0002- |002C 0822 |00°009' 8 ZETON
- vs's  |ve'T 0z'y - |eess [ezsy |0o0s  |oT'Z [200T |00°'TZ  [200T [OT'Z |00°S - [ooz'z oooz- | 9eee- |oo0e- |00Z'C - |sT'ase 8T’z zzo3
LE0 vS's  |ve'T 0z'v €00- |G¢'SS [Sg'sk |00'G  |0T'Z |€0'0T |00'TZ  |€0'0T |0T'Z |00'S |¥E8'T [002'Z [000°2- | L€€€- [0002- 002 |vEZ'C |000SS'9 elve TETON
- vs's  |ve'T 0z'y - 128S [lLz’sy |00G  |oT'Z |vO0T |00'TZ  [vO'OT [0T'Z [00°G - [ooz'z |oooz- | seee- |o00C- |00ZC - |szazs'e 8752 zzds
Sv'0 vS's  |ve'T 0z'y 100 6265 [62'Gy [00'G |0T'Z |SO'0T [00TZ [|SO0T [0T'Z |00'S |[8vL'T [002'Z [0002- | 6€€e- [0002- |002C [06T°C [00°00S'9 €972 0STON
- vs's  |ve'T 0z'y - T€65 [1€6y [00G  |0T'Z |SO00T |00'TZ [S00T [0T'Z [00°G - [oozz oooz- | Tve'e- |ooo'e- |00Z'C - |iea'e 15T zzog
ve0 vs's  |ve'T 0z ST0 €865 [eesy [00'S  |0T'2 [90°0T |00'T¢  [90°0T [0T'Z [00'G |8S8'T [002C ]000'¢- | evee- |000¢c- [002C |[rS0°2 [000S+'9 0005 62T 0N
(W) (W) (W) (W) (W) () (w) [ (w) [ (w) [ (w) (W) (w) | (w) | (w) [ (w) (w) (w) (W) (w)  f(w) (w) (w) (W)
SH 7H €H ZH TH 64 8d 19 |99 | sg ¥4 ed |ea |19 |73 |93 | s13 | v13a | €13 273 113 [eueD
yueg-y | [elol | ‘ueyd-1 [ ‘ueyd-H [ xueg-1 | reo-o | reol | peoy wbry | wonog | ye1 peoy | dueg | umoiD [ pag-d | peg-O | pag-1 |umoiDd [>ueg | pbue 10
b1y Jauueyd ya b1y |]suuey)d ya ale|NWNJoYy WbuaTT | uonoss aweN
wbIsH UIPIA [eueD (IS anoge w) uonens|3

ININIAOHAINI TYNVYD FHON N34 - NH NV.L 40 NOILO3S SSOH¥D A3S0d0dd (Z/2) 22 31avL

2-38



TABLE 2.3 (1/4) CALCULATION OF PREVENTION FROM SLIDING - CASE 1

Safety Factor Fs 1.20
Central Coordination of Critical Circle (Horizontal Axis) X(m) 5.00
Central Coordination of Critical Circle (Vertical Axis) Y(m) 7.00
Radius of Critical Circle R(m) 15.00
Resisting Force SR(tf) 38.85
Resisting Moment MR(tf ) 582.74
Sliding Force SD(tf) 35.41
Sliding Moment MD(tf [h) 485.25
No | Name of Block Yt (tf/m3) Co (tf/m2) K1 (tf/md) @ (°)
1 | Fill 1.60 1.50 0.00 0.00
2 |OH 1.45 1.10 0.00 0.00
3 |S 1.84 0.00 0.00 26.00
4 | Timber 1.70 2.60 0.00 0.00
5 | OH1 1.45 1.10 0.00 0.00
6 |C 2.20 4.00 0.00 0.00
7 | Timber 2 1.70 1.80 0.00 0.00
] |# 1
‘ ST T
Ty
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TABLE 2.3 (2/4) CALCULATION OF PREVENTION FROM SLIDING - CASE 2

Safety Factor Fs 1.20
Central Coordination of Critical Circle (Horizontal Axis) X(m) 4.00
Central Coordination of Critical Circle (Vertical Axis) Y(m) 7.00
Radius of Critical Circle R(m) 15.00
Resisting Force SR(tf) 37.53
Resisting Moment MR(tf [th) 562.94
Sliding Force SD(tf) 34.52
Sliding Moment MD(tf [h) 470.44
No | Name of Block Yt (tf/m3) Co (tf/m2) K1 (tf/md) @ (°)
1 | Fill 1.60 1.50 0.00 0.00
2 |OH 1.55 0.95 0.00 0.00
3 |S 191 0.00 0.00 27.00
4 | Timber 1.70 2.60 0.00 0.00
5 | OH1 1.55 0.95 0.00 0.00
6 |C 2.20 2.00 0.00 0.00
7 | Timber 2 1.70 1.60 0.00 0.00
f{\f
P . AR 5
w111}z
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TABLE 2.3 (3/4) CALCULATION OF PREVENTION FROM SLIDING - CASE 3

Safety Factor Fs 1.24
Central Coordination of Critical Circle (Horizontal Axis) X(m) 4.00
Central Coordination of Critical Circle (Vertical Axis) Y(m) 7.00
Radius of Critical Circle R(m) 13.50
Resisting Force SR(tf) 29.78
Resisting Moment MR(tf ) 401.99
Sliding Force SD(tf) 25.89
Sliding Moment MD(tf [h) 324.35
No | Name of Block Vt (tf/m3) Co (tf/m?) ki (tf/m?) w(°)

1 | Fill 1.60 1.50 0.00 0.00

2 |OH 1.45 0.65 0.00 0.00

3 |S 1.91 0.00 0.00 27.00

4 | Timber 1.70 2.60 0.00 0.00

5 | OH1 1.45 0.65 0.00 0.00

6 |C 2.20 2.00 0.00 0.00

7 | Timber 2 1.70 1.60 0.00 0.00
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TABLE 2.3 (4/4) CALCULATION OF PREVENTION FROM SLIDING - CASE 4

Safety Factor Fs 1.82
Central Coordination of Critical Circle (Horizontal Axis) X(m) 4.92
Central Coordination of Critical Circle (Vertical Axis) Y(m) 2.00
Radius of Critical Circle R(m) 10.00
Resisting Force SR(tf) 46.42
Resisting Moment MR(tf [h) 464.16
Sliding Force SD(tf) 29.14
Sliding Moment MD(tf [h) 255.29
No | Name of Block Yt (tf/m3) Co (tf/m2) K1 (tf/md) @ (°)
1 | Fill 1.70 1.50 0.00 0.00
2 |OH 1.46 3.00 0.00 0.00
3 |C 1.90 4.20 0.00 0.00
4 1.98 0.00 0.00 29.00
-. s \
2 i
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TABLE 2.4 (1/2)

TAU HU - BEN NGHE CANAL

REPLACEMENT LIST OF EXISTING SEWER OUTLETS ALONG

No.of Outlet Dimension Additional
(New) | (o1gy| 02" Material | Width (m) | Height (m) '”"%E"' P'pe(;e)ngth Remarks
BN-L1 [ 61 |[No.4+9.1m RC Pipe 1,000 1,000 -1.65 EWHP
BN-L2 | 60 [No.5+48.4m RC Pipe 1,000 1,000 -0.72 14.0
BN-L3 | 59 [No.7+42.3m RC Pipe 1,000 1,000 -0.50 24.0
Brick 800 1,500 -1.22 6.0|Arch
BN-L4 [ 58 |N0.9+48.9m RC (Precast) 1,600 2,000 -1.75 Box Culvert
Brick 1,800 2,000 -0.99 26.0|Arch
BN-L5 [ 57 |No0.12+42.6 m RC (Precast) 1,800 2,000 -1.05 Box Culvert
BN-L6 | 56 [No.15+49.3m RC Pipe 2,000 2,000 -1.45 EWHP
BN-L7 [ 55 [N0.18 +2.4m RC 1,500 1,500 -1.85 26.0|Box Culvert
BN-L8 | 54 [No.21+8.4m RC Pipe 1,000 1,000 -1.77 30.0
BN-L9 | 53 [N0.23+28.2m RC Pipe 1,000 1,000 -1.32 10.0
BN-L10[ 52 |N0.33+19.0m RC Pipe 1,000 1,000 -0.95 14.0
BN-L11| 51 [No0.36+39.1m RC 2,000 2,000 -1.56 14.0(Box Culvert
BN-L12[ 50 |No0.40+452m RC Pipe 1,500 1,500 -1.56 22.0
BN-L13|Addi. RC(Precast) 2,000 2,000 -2.10 Box Culvert
BN-L14[ 49 |N0.48+39m RC Pipe 1,000 1,000 -1.18 24.0
BN-L15[ 48 |No.51+354m RC Pipe 800 800 -0.30 10.0
BN-L16| 47 |No.56+17.0m RC Pipe 1,000 1,000 0.63 30.0
BN-L17 [ Addi.|(Ba Do Bridge) RC(Precast) 2,000 2,000 -2.10 Box Culvert
Brick 800 1,400 -1.35 Arch 800 x 1,400
BN-R1 | 62 |No.3+18.6m RC (Precast) 1,500 1,500 -1.50 Box Culvert, EWHP
BN-R2 | 63 |No.4+82m RC Pipe 600 600 -1.55 EWHP
BN-R3 | 64 |N0.9+44.7m RC Pipe 600 600 -0.16 6.0
BN-R4 | 65 |N0.10 +23.6 m RC Pipe 600 600 -0.18 16.0
BN-R5 | 66 |No.12+30.0m RC Pipe 400 400 8.0|Clogged up with soil
BN-R6 | 67 |No0.13+34.2m RC Pipe 400 400 10.0{Clogged up with soil
BN-R7 | 68 |N0.14+4.0m RC Pipe 1,200 1,200 -0.76 4.0
BN-R8 | 69 |N0.15+35.1m RC Pipe 800 800 -1.43 10.0
BN-R9 | 70 |N0.17+5.5m RC 3,000 1,500 -0.75 26.0[Box Culvert
BN-R10| 71 [No.20+3.0m RC Pipe 1,000 1,000 -1.14 2.0
BN-R11| 72 [No.21+14m RC Pipe 400 400 0.65 2.0|Clogged up with soil
BN-R12| 73 [No0.25+28.2m RC Pipe 800 800 -0.97 12.0
BN-R13| 74 [N0.28 +28.2m RC Pipe 800 800 10.0|Clogged up with soil
BN-R14| 75 [N0.32+25.9m RC Pipe 800 800 4.0|Clogged up with soil
BN-R15| 76 [N0.36+47.2m RC Pipe 600 600 0.20 26.0
BN-R16| 77 [N0.38+24.9m RC Pipe 800 800 -0.46 18.0
BN-R17| 78 [No0.40+452m RC Pipe 1,000 1,000 -0.16 14.0
BN-R18| 79 [N0.43+19.2m RC Pipe 600 600 -0.47 12.0
BN-R19| 80 [No0.44+5.3m RC Pipe 400 400 12.0|Clogged up with soil
BN-R20| 81 [No.44+45.7m RC Pipe 400 400 -0.17 6.0
BN-R21| 82 [No.46+15.8m RC Pipe 400 400 0.79 14.0|Clogged up with soil
BN-R22| 83 [N0.46 +35.7m RC Pipe 400 400 0.99 24.0|Clogged up with soil
RC Pipe 1,000 1,000 -0.31
TH-L1 | 46 |No0.67+5.7m RC Pipe 2,000 2,000 -2.00 EWHP & Pac.-D
Brick 2,500 2,000 -1.01 Arch 2,500 x 2,000
TH-L2 | 45 |No.70 +35.9m RC (Precast) 2 x 2,000 2,000 -3.20 Box Culvert, Pac.-D
TH-L3 | 44 |No0.75+0.0 m RC Pipe 1,000 1,000 0.06 14.0
TH-L4 | 43 |N0.80 +43.4m RC Pipe 1,000 1,000 -0.39 32.0
TH-L5 | 42 |N0.81+4.3m RC Pipe 1,000 1,000 -0.40 44.0
Brick 800 1,400 -1.03 48.0{Arch 800 x 1,400
TH-L6 | 41 |No0.82+48.8m RC (Precast) 1,500 1,500 -1.10 Box Culvert
TH-L7 | 40 |N0.90 +30.8 m RC Pipe 1,000 1,000 -0.27 26.0
TH-L8 | 39 |N0.93+8.1m RC Pipe 800 800 -0.90 34.0
Brick 800 1,400 Arch, Clogged up with
TH-L9 | 38 [N0.93+329m RC (Precast) 1,200 1,200 -1.40 Box Culvert
Brick 2,500 2,200 Arch
TH-L10 [ Addi| NT Phuong Bridge |RC (Precast) 2,800 2,400 -2.10 Box Culvert
Brick 800 1,400 -1.28 26.0|Arch
TH-L11] 37 |No0.110+11.3m |[RCPipe 1,500 1,500 -1.43
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TABLE 2.4 (2/2) REPLACEMENT LIST OF EXISTING SEWER OUTLETS ALONG
TAU HU - BEN NGHE CANAL

No.of Outlet Dimension Additional
(New) | oty |-°"" Material | Width (m) | Height (m) '”"%E"' P'pe(;e)ngth Remarks
TH-L12| 36 [N0.110+41.4m RC Pipe 1,000 1,000 -0.65 10.0
TH-L13| 35 [No.111+20.3m |RC Pipe 1,000 1,000 -0.50 20.0
Brick 600 1,200 -0.63 18.0|Arch 600 x 1,200
TH-L14| 34 [No.112+14.1m [RC (Precast) 1,200 1,200 -0.70 Box Culvert
TH-L15( 33 |N0.113+42.2m RC(Precast) 2 x 2,000 2,000 -0.89 3.0|Box Culvert
TH-L16| 32 [No.115+42.3m |RC Pipe 600 600 -0.22 3.0
TH-L17( 31 [N0.117+14.1m RC Pipe 1,000 1,000 -0.06 2.0
Brick 600 1,200 -0.30 2.0|Arch 600 x 1,200
TH-L18| 30 |N0.120 +25.9m RC (Precast) 1,500 1,500 -0.60 Box Culvert
TH-L19| 29 [No.121+37.3m |RC Pipe 600 600 -0.45 2.0|[EWHP
Brick 800 1,400 -1.91 Arch 800 x 1,400
TH-L20| 28 [No.122+19.9m [RC (Precast) 1,200 1,200 -2.00 Box Culvert, EWHP
Brick 600 1,200 -0.71 4.0[{Arch 600 x 1,200
TH-L21| 27 [No.123+114m [RC 2,500 2,500 -3.30 Box Culvert, Pac.-D
Brick 600 1,200 -0.02 12.0|Arch 600 x 1,200
TH-L22| 26 [No.125+38.0m [RC (Precast) 1,000 1,000 -0.10 Box Culvert
TH-L23| 25 [No0.126 +48.0m |RC Pipe 1,000 1,000 -0.03 7.0
TH-L24| 24 [No.128+29.1m |RC Pipe 600 600 -0.13 2.0
TH-L25 [Addi.|N0.130 + 26.1m RC (Precast) 2,000 2,000 -2.09 Box Culvert, HBP
RC Pipe 800 800 -0.79 1.0
TH-L26| 23 [No0.133+350m [RC Pipe 1,200 1,200 -1.00 HBP
TH-L27| 22 [N0.134+21.4m RC Pipe 400 400 0.89 Clogged up with soil
TH-L28| 21 [No0.135+7.4m RC Pipe 400 400 0.49
RC Pipe 800 800 -0.41
TH-L29| 20 |No.135+258m |RC 2,800 2,400 -1.86 HBP
TH-L30| 19 [N0.135+48.7m RC Pipe 400 400 0.81 Clogged up with soil
TH-L31| 18 [No0.136+39.8m |RC Pipe 800 800 0.47
TH-L32| 17 [No.137+37.6m |RC Pipe 400 400 0.62
RC Pipe 600 600 0.79
TH-L33| 16 [No.138+13.2m [RC Pipe 1,200 1,200 -1.30 HBP
TH-L34| 15 [No0.139+4.4m RC Pipe 400 400 0.73
TH-L35( 14 [No0.140 + 16.6 m RC Pipe 400 400 0.78 Clogged up with soil
TH-L36| 13 [No.140+41.9m |RC Pipe 400 400 0.85
RC Pipe 1,000 1,000 -1.17
TH-L37| 12 [No.141+448m [RC Pipe 1,200 1,200 -1.22 HBP
TH-L38| 11 [No.142+17.7m |RC Pipe 400 400 0.85
TH-L39| 10 [No.143+23.3m |RC Pipe 400 400 0.85
TH-L40| 9 [No.144+21.6m |RC Pipe 400 400 0.92
RC Pipe 400 400 Clogged up with soil
TH-L41| 8 [No.145+113m [RC 4,000 2,000 -2.51 Box Culvert, HBP
TH-L42| 7 [No0.145+28.8m RC Pipe 400 400 0.60 Clogged up with soil
TH-R1 | Addi.[N0.80 + 35.3m RC Pipe 1,200 1,200 -1.12 Package B
TH-R2 [ 84 |No0.106 +10.0m [RC Pipe 1,000 1,000 -0.03 28.0
TH-R3 [ 85 |No.115+324m [RC Pipe 400 400 0.11 6.0
TH-R4 [ 86 |No0.116 +49.2m [RC Pipe 400 400 0.00 6.0
TH-R5 [ 87 |No.118+11.2m [RC Pipe 1,000 1,000 -1.28 5.0
TH-R6 [ 88 |N0.119+343m [RC Pipe 800 800 -2.36 4.0
TH-R7 | 89 |N0.120+10.4m [RC Pipe 800 800 -2.42 4.0
TH-R8 [ 90 |N0.120+31.9m [RC Pipe 600 600 -1.58 3.0
TH-R9 [ 91 |No0.121+354m [RC Pipe 600 600 -0.13 EWHP
TH-R10| 92 [No.124 +43.7m |RC Pipe 1,000 1,000 -0.42
TH-R11| 93 |[No0.128+27.3m |RC Pipe 600 600 0.17
TH-R12| 94 [No.128+34.2m |RC Pipe 800 800 -0.12
TH-R13| 95 |No.135+41.7m |RC Pipe 400 400 0.30
TH-R14| 96 [No0.137+35.8m |RC Pipe 400 400 -0.41
TH-R15| 97 |[N0.138+34.6 m |RC Pipe 400 400 -0.12
TH-R16| 98 [No0.139 +25.6 m |RC Pipe 400 400 0.31
TH-R17| 99 [No.140 +27.8 RC Pipe 400 400 0.36
TH-R18| 100 [No0.141+19.0m |RC Pipe 400 400 0.20
TH-R19| 101 [No.141+19.5m |RC Pipe 1,000 1,000 -0.45
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TABLE 2.6 (1/3) B/Q OF TAU HU - BEN NGHE CANAL IMPROVEMENT PROJECT

No. [ Item Unit Ben Nghe Canal Tau Hu Canal Total
1. Clearing and Grubbing m2 28,435 39,624 68,059
[ | B/Q 29,290 40,810 70,100
2. Demolition of Existing Revetment m3 0 1,735 1,735
B/Q 0 1,790 1,790
3. Earth Work
3.1 Excavation
3.1.1 Channel Excavation 71,090 130,220 201,310
3.1.2 Revetment Type A m3 75,390 58,050 133,440
3.1.3 Revetment Type B 0 44,420 44,420
Total 146,480 232,690 379,170
B/Q 146,480 232,690 379,170
3.2 Filling
3.2.1 Channel 0 0 0
3.2.2 Revetment Type A m3 95,590 104,830 200,420
3.2.3 Revetment Type B 0 7,220 7,220
Total 95,590 112,050 207,640
B/Q 95,590 112,050 207,640
4. Timber Piling
4.1 Foundation of Revetment
4.1.1 Revetment Type A 512,100 467,350 979,450
4.1.2 Revetment Type B m 0 307,500 307,500
Sub-total 512,100 774,850 1,286,950
4.2 Bank Protection for Sliding
4.1.1 Revetment Type A 929,462 885,938 1,815,400
4.1.2 Revetment Type B 0 0 0
Sub-total m 929,462 885,938 1,815,400
Total 1,441,562 1,660,788 3,102,350
B/Q 1,456,140 1,677,410 3,102,350
5. Gravel Bedding
5.1.1 Revetment Type A 455 415 870
5.1.2 Revetment Type B m3 0 273 273
Total 455 638 1,143
B/Q 470 710 1,180
6. Free Draining Gravel
6.1.1 Revetment Type A 13,308 12,151 25,459
6.1.2 Revetment Type B m3 0 4,699 4,699
Total 13,308 16,850 30,158
B/Q 13,700 17,360 31,060
7. Geotexitile Cloth
7.1.1 Revetment Type A 48,934 44,660 93,594
7.1.2 Revetment Type B m2 0 15,578 15,578
Total 48,934 60,238 109,172
B/Q 50,400 62,050 112,450
8. Precast Concrete Toe Block
8.1.1 Revetment Type A 1,423 1,298 2,721
8.1.2 Revetment Type B No. 0 683 683
Total 1,423 1,981 3,404
B/Q 1,570 2,000 3,570
9. Concrete Type F (Backfill Concrete for Stone Masonry)
9.1.1 Revetment Type A 4,609 4,206 8,815
9.1.2 Revetment Type B m3 0 1,968 1,968
Total 4,609 6,174 10,783
B/Q 4,750 6,360 11,110
10. Concrete type G (Leveling Concrtete)
10.1.1 Revetment Type A 436 415 851
10.1.2 Revetment Type B m3 0 273 273
Total 436 638 1,124
B/Q 450 710 1,160
11. Wet Stone Masonry
11.1.1 Revetment Type A 14,111 12,879 26,990
11.1.2 Revetment Type B m3 0 5,931 5,931
Total 14,111 18,810 32,921
B/Q 14,530 19,380 33,910
12. Weep Holes
12.1.1 Revetment Type A 4,552 4,155 8,707
11.1.2 Revetment Type B No 0 2,186 2,186
Total ' 4,552 6,341 10,893
B/Q 4,600 6,400 11,000
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TABLE 2.6 (2/3) B/Q OF TAU HU - BEN NGHE CANAL IMPROVEMENT PROJECT

No. [ Item Unit Ben Nghe Canal Tau Hu Canal Total
13. Joint Filler
13.1.1 Revetment Type A 783 715 1,498
13.1.2 Revetment Type B m2 0 343 343
Total 783 1,058 1,841
B/Q 810 1,090 1,900
14. Rip Rap
14.1.1 Revetment Type A 8,679 7,817 16,496
14.1.2 Revetment Type B m3 0 4,100 4,100
Total 8,679 11,917 20,596
B/Q 8,770 12,030 20,800
15. Road Construction
15.1 Excavation m3 0 1,047 1,047
B/Q 0 1,100 1,100
15.2 Pavement
15.2.1 Subgrade Preparation m3 0 2,500 2,500
B/Q 0 2,530 2,530
15.2.2 Sub Base Course m3 0 375 375
B/Q 0 420 420
15.2.3 Base Course m3 0 650 650
B/Q 0 660 660
15.2.4 Asphalt Binder Course ton 0 464 464
B/Q 0 470 470
15.2.5 Asphalt Surface Course ton 0 330 330
B/Q 0 340 340
15.2.6 Prime Coat liter 0 3,750 3,750
B/Q 0 3,790 3,790
15.2.7 Tac Coat liter 0 1,125 1,125
B/Q 0 1,140 1,140
15.3 Concrete Curb m 0 362 362
B/Q 0 365 365
15.4 Sand Bed for Foot Path m3 0 145 145
[ B/Q 0 145 145
15.5 Precasdt Concrete Block m2 0 1,444 1,444
B/Q 0 1,460 1,460
16. Storm Water Drainage System
16.1 Earth Work m3 0 1839 1,839
B/Q 0 1930 1,930
16.2 Pipe Installation
Precast RC Pipe (400dia) 0 25 25
Precast RC Pipe (800dia) m 0 346 346
Precast RC Pipe (1200dia) 0 12 12
16.3 Construction of Manhole
16.3.1 Concrete Type E m3 0 84.4 84
B/Q 0 90 90
16.3.2 Concrete Type F m3 0 11.3 11
B/Q 0 12 12
16.3.3 Concrete Type G m3 0 8.7 9
B/Q 0 10 10
16.3.4 Sand Bedding m3 0 17.4 17.4
B/Q 0 18 18
16.3.5 Granolitic Topping m2 0 28.2 28.2
B/Q 0 30 30
16.3.6 Ladder Rungs No 0 155 155
B/Q ) 0 160 160
16.3.7 Deformed Reinforcing Bars kg 0 5454 5454
B/Q 0 5,620 5,620
16 3.8 C.I Manhole Cover (Type A) 0 12 12
16 3.8 C.I Manhole Cover (Type C) No. 0 2 2
16 3.8 C.1 Manhole Cover (Type E) 0 12 12
17. Sewer Outlet
17.1 Excavation m3 5,655 3,818 9,473
B/Q 5,940 4,010 9,950
17.2 Sandy Soil Backfill m3 4,414 3,108 7,522
B/Q 4,640 3,270 7,910
17.3 Foundation Pile m 71,224 51,917 123,141
B/O 71,940 52,440 124,380

2-47




TABLE 2.6 (3/3) B/Q OF TAU HU - BEN NGHE CANAL IMPROVEMENT PROJECT

No. | ltem Unit Ben Nghe Canal Tau Hu Canal Total
17.4 Sand Bedding m3 185 153 338
[ B/Q 190 160 350
17.5 Reinforced Concrete (Concrete Type E) m3 243 258 501
B/Q 250 270 520
17.6 Leveling Concrete (Concrete Type G) m3 92 77 169
B/Q 100 80 180
17.7 Precast RC Pipe
17.7.1 400 dia 77 124 201
17.7.2 600 dia 49 17 66
17.7.3 800 dia m 69 105 174
17.7.4 1000 dia 170 206 376
17.7.5 1200 dia 5 0 5
17.7. 1500 dia 25 5 30
17.8 Precast RC Box Culvert
17.8.1 1000 x 1000 0 6 6
17.8.2 1200 x 1200 0 16 16
17.8.3 1500 x 1500 26 12 38
17.8.4 1600 x 2000 7 0 7
17.8.5 1800 x 2000 m 7 0 7
17.8.6 2000 x 2000 15 0 15
17.8.7 2000 x 2000 x 2 9 0 9
17.8.8 2800 x 2400 0 7 7
17.8.9 3000 x 1500 27 0 27
18. Landscape Work
18.1 Excavation m3 2,278 3,170 5,448
B/Q 2,390 3,330 5,720
18.2 Sandy Soil Backfill m3 1,481 2,061 3,542
B/Q 1,550 2,160 3,710
18.3 Curb (Concrete Type E) m3 1,281 1,784 3,065
B/Q 1,320 1,840 3,160
18.4 Deformed Reinforcing Bars k 10,231 14,235 24,466
[ BIO g 10,540 14,660 25,200
18.5 Leveling Concrete (Concrete Type G) m3 249 347 596
B/Q 260 360 620
18.6 Sand Bedding m3 1,735 2,280 4,015
B/Q 1,790 2,350 4,140
18.7 Precast Concrete Block m2 17,348 22,800 40,148
B/Q 17,520 23,030 40,550
18.8 Gravel Bedding m3 498 694 1,192
B/Q 510 715 1,225
18.9 Sodding m2 673 939 1,612
B/Q 680 950 1,630
18.10 Flowering Shurabs/Ground Cover Plan m2 1,562 2,178 3,740
| B/Q 1,580 2,200 3,780
18.11 Tree No 710 990 1,700
B/Q ) 710 990 1,700
19. Electric Work 0
19.1 Installation of Power Pole No 2 2 4
B/Q ' 2 2 4
19.2 Installation of Lighting Pole 145 200 345
B/Q 145 200 345
19.3 Installation of Cable m 5,710 7,930 13,640
| B/Q 5,880 8,170 14,050
19.4 Cable Connection
19.4.1 Number of Connection Site No. 2 2 4
19.4.2 Transformer set 2 2 2
19.4.3 Metering Cubicle set 2 2 4
19.4.4 Cable m 200 200 400

Note: Bold-faced figures in the above tables include some allowance (3 to 5 % of the estimated quantity), which are applied

Bill of Quantity in Tender Document.
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FIG 2.10 LOCATION OF DUMPING SITE FOR
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