AIRBM

Project

AYEYARWADY INTEGRATED RIVER
BASIN MANAGEMENT PROJECT
(AIRBMP)

Mi cropbDo¢cement
for
Nyaulb\Wat er way
Navigation Enhancement

Report by Component 3 and Safeguard Unit, AIRBM Project Management Unit
AYEYARWADY INTEGRATED RIVER BASIN MANAGEMENT PROJECT
(P146482) - MYANMAR - (IBRD/IDA FINANCED)

February 2018



Table of Contents

TABLE OF CONTENTS ... eteittiie ittt e e e ettt et e e e e e e e bbbttt e e e e e e e e s bbb e e e e e e e e e e annnneeees Il
LIST OF FIGURES ..ottt ettt e e e e e ettt e e e e e e e e e e e e e e e aaae I
LIST OF TABLES. ...ttt ettt e e e e e e e e et e e e e e s e e e e e e e e aaan I
ABBREVIATIONS AND ACRONYMS ...ttt e e e e e et e e e e e e e e aaaas Vv
I.  DESCRIPTION AND RATIONALE .....ootttiiiiiiiii ettt e e 6
0 R 1oV oo [ o 1T o R 6
1.2.  Purpose, context and content of the ProjeCt............evvvvvviiiiiiiiiiiiiiiiieeeeeeeeee 6
1.3. DWIR, Ayeyarwady River Dredging and Public Safety ..........ccccooviieiiiiiiiiiii e, 6
1.4. AIRBMP Navigation Approach Objectives and DeSCriptioN............ccevvvveiiiiiiiiiiiiiiiiiiiiiiiieeeeee 7
1.4.1. Strategic and immediate ODJECHIVE ..........oouiiiiii e 7
1.4.2. Dynamic River Management Concept and AIRBMP implementation phased approach...7
Il. PROPOSED PROJECT DESCRIPTION ...ttt a e e 8
0 R = o 1= o o7 L o] o O 8
2.2 ProjeCt RALONAIE ... .. 8
2.3 Brief OVervieW Of the WOTK ......ccoooeioieeeeeeeeee e 10
2.4  Technical Descriptions for Proposed MICrOProjECE .........ceeiieiiiiiiiiiiiei e 12
241 Hydraulic Assessment fOr CUITENTt STALTUS .........uuuuuueueriiiiiiiiiiiiiiiiiiiiieiieeieieeeeeeneeeeeeeeeeeeees 12
2.5 Proposed Design and Work Methodology.......cc.coeviiiiiiiiiiiieeecceeee et 21
251 Dredging Methods (Hydraulic/ Mechanical Dredging) .................eeeeeeemmemiimiiieiiiiiniineennan. 21
252 (D E=To (o T o] [ 41T TSR 22
2.5.3  Methodology of the technical dredging Operations.............cccoeeeiiieeiiiiiiiiiie e, 24
2.5.4  Construction Methodology for Palm Post Groyne and 3 rows Wooden Groynes............ 25
2.5.5  Alternatives Considered for the Project ............ouviiiiiiiiiiiiiccce e 26
Il MYANMAR ENVIRONMENTAL IMPACT ASSESSMENT PROCEDURES .........ccccccceeeennne 30
3.1. Coordination between the ECD and the PMU..........ccoooiiiiiiiiiieeee e, 30
3.2.  Safeguards ManagEmENL .........uuuiiii e e e e e e e et e e e e e e e e e e e st a e e e e e eeraa 30
V. ENVIRONMENTAL AND SOCIAL BASELINE CONDITION ...cccviiiiiiiiiiieeci e 31
4.1. Baseline Environmental And Social CharacteristiCs...........coooveviiiiiiiii, 31
4.1.1. Physical Environment CharaCteriStiCS..........uuuuuuuuuriiiiiiiiiiiiiiiiiiiiieiiniineiieeeeeeenneeneeeeeeeens 31
4.1.2.  ECOIOQICAl CNAIACIEIISTICS ....vvvtvruerruenrreiitneettesteseaeesesseeseseseeassseseeeeeseneeeebeeeseeenesneenaneennnnes 33
I T S 1o Tox = I O g T = od 1= ] 11 34
V. STAKEHOLDER MEETING AND PUBLIC CONSULTATION ..ottt 36
5.1. Objective of Stakeholder and Public Consultation ...............ccoooviiiiiiii e, 37
5.2. Major Key Concerns of head of villages and village tract from preliminary consultation at
BONE TRAN VIIAGE ...ttt 37
5.3.  Major Key Concerns of local people from preliminary consultation at Ku Kyun village .......... 37
VI. ENVIRONMENTAL AND SOCIAL IMPACT ASSESSMENT ....ccuoiiiiiiiiieeeeiin et 38
6.1. Potential Environmental and Social IMPACES...........ooeuiiiiiiiiieii e 38
6.2. Methodology for IMPAaCt ASSESSIMENT.........uuuiiii e e e e e e e e e e eeeeennens 39
6.3. Environmental Impacts from Dredging Works and Dredged Material Placement .................. 40
6.4. Environmental Impacts from Construction of River Training Interventions ...............cccccccc..... 44
VIl.  ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN ...ttt 47
7.1.  Implementation ArTangEMENTS. ... . i e e et e e e e et a e e e e e e eeaeat e e e eaeeeeenennns 47
7.1.1. Directorate of Water Resources and Improvement of River Systems .............cccccvveennnn. 47
7.1.2.  Project Management Unit (PMU), AIRBM ... 47
7.2.  Environmental and Social Impacts and Mitigation Measures ...........ccooeveveeeeeiiiineeeeeeeeeiinnnn. 48
7.2.1. A Summary of Key Impacts from Dredging Activities and Mitigation Measures.............. 48
7.2.2. A Summary of Key Impacts from River Training Structures and Mitigation Measures....48
7.3. Environmental and Social Monitoring Program ..........cooooiooiooiioeeee e 49
7.3.1. Monitoring SUPErViSION PIan...........oouiiiiiiiii e 50



A T = LT oo £ 11T PSR 50

7.3.3.  Emergency ReSPONSE Plan ........cooooiiiiiiiiiieee et e e 51

7.3.4. Grievance Redness MeChaniSIMS .........cccuuuiiiiiiiiiiiiiee e 51
VIII. COST ESTIMATES . ...ttt ettt ettt ettt et ettt ettt ettt e et e e eeeeaeaeeaeeeeeeeeees 52
8.1. Comparison the costs With Market PriCeS .........ccoooiiieiieeeeeeeee e 52
8.2.  Summary of Construction and Dredging COStS...........uuiiiiiiiiiiiiiice e e 52
8.3.  ESMP IMPIEmMENtAtION COSTS ... .o 52
G @ ]\ [ @ 1815 [ ]\ PP 53
Annex-1 :List of Natural Habitat and Biodiversity (River Stretch from Mandalay to NyaungU)......... 54
Annex 2: Detail COSt Break DOWN .........coiiiiiiiiiieee et e ettt a e e e e e e et a e e e e e e e e e eeanen e e aeeaes 56
Annex 3: Minutes of Meeting for Mandalay Waterway Public Consultation....................ccecevvvviinnnnn. 62
Annex-4: Code of Practice for Dredging and Dredged Material Management ...........cccccvvvvvvveeennnnn. 68
Annex - 5: Environmental Code of Practice For Dredging and Construction Works.............ccccc....... 73
Annex 6: Hydraulic Model FOrmMUIAtIoN.............ouuiiiii e e e 82

List of Figures

Figure 1: Location of Nyaung U WaALEIWAY .........cccieeeeiiiiiiiiiiiie e eee et e e et es s e e e e e eeaaaan e e e e e e 8
Figure 2: Location Map for River Stretch between Pakokku and Nyaung U............cccccvvvviiiiiiiiinnnnnn. 9
Figure 3: Changes in River Alignment on Right Side Bank..............cccoeeiiiiiiiiiiiiii e, 9
Figure 4: Survey Maps iN 2015 & 2007 ....oooveiiiiiiiiiiiieeeeeeee ettt 10
Figure 5: Location Map of waterway proposed by DWIR ...........covvviiiiiiiiiiiiiiiiiiiiiiiieeieeeeeeeeeeeeeeeeeee 10
Figure 6: Location Map of Nyaung U MICrOPIOJECL..........uuuiiii et 11
Figure 7: Distribution of Water Depth for 20th Lowest Flow Condition ..............ccovvvviiiiiiiiiiiiiiiiiennne. 12
Figure 8: Location Map of Dredging Work at Nyaung U Waterway ..............c.cuuvieeiieeeeeeeiviniinneeeennn, 13
Figure 9: Bed Changes of Nyaung U WaterWaY ...........cuuuuiiiiieeiiiiiiiiiiie e eee e eeettsn e e e e e s s eanrin e e e e 14
Figure 10: Location Map of Groynes Installation at Nyaung U Waterway ............cccccevvvevvveieeeniiennnn. 15
Figure 11: Design for Palm Post Groyne with Geo-bag in Nyaung U Waterway .............ccccceeeeenen... 18
Figure 12 : Design for Wooden Groynes in Nyaung U Waterway ..............cceeveveeeiieiiiiiiiiiiiiiiiieeeeee, 19
Figure 13: Bed Changes near River Training Works in Nyaung U Waterway .............ccccccveeeeeeennnn. 20
Figure 14: Cutter Suction Dredger under operation in DWIR..........ccoooiiiiiiiiiiiiic e, 22
Figure 15: Example of Backhoe Dredger and DWIR Split barge ... 22
Figure 16: Palm POSE OIYONE .....couiiiiei i e e e e e e e e e ettt a e e e e e e e e e e ta b e e e e eaeeesasraaaaeaaaaes 25
Figure 17: Location fOr DISPOS@l SItE.........ccuiiiiiiiiiiiiiiiiiiiiiiiiieiie ettt 27
Figure 18 : Project Implementation CYCIE...........ooviiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeee e 31
Figure 19: River Planform Changes in Nyaung U Waterway ............cccceeeiiiieiiiiiiiiiiiie e 32
Figure 20 : Water Quality Sampling Points at Nyaung U ...........ccoovviiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeee 32
Figure 21 : Land Use Map for Nyaung U waterway (2018) .......ccoeeuiuimiiiiiieeiiiiiiieeee e 35
Figure 22: Major Fishing Ground in Nyaung U Waterway (2018) ........cccevvriiiiiiiiiiiiiiiiiiiiiiiiieeiiieeeenn 36
Figure 23: Location of Thu Kaung T& WALEIWAY ..........ceeuiriiiiiiiiiiiiiiiiiiiiieeiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees 38
Figure 24: Photos of Public Consultations at BoneThar and Ku Kyun Village.............ccccccceeeeieeee. 38
Figure 25: Overall ESMP Framework and Institutional Arrangement. ............ooevvvvviviiiiiiiiiiiiieieeeeenn, 48

List of Tables

Table 1: Navigation Channel Requirement by DWIR.........ooooiiiiiii 12
Table 2: Required Dredging Volume for Nyaung U Waterway ............ccooovveeeeiiiiiiiieeeeeeeeeeeeeeeeeeen 13
Table 3: LAD ASSESSMENT fOr 3 YEAIS ...ccoiiiiiii e 15
Table 4 : DWIR FIeet Of DIedQerS .....ccoooi e 21
Table 5 : Environmental aspects of standard of dredging equipment .............coooeiiiiniieeeereeniiennn. 21
Table 6: Detailed Estimate for Lower Section Dredging (Component AL)..........cccoeeiiiiiiiiiiieeeeeeen, 22
Table 7 : Detailed Estimate for Middle Section Dredging (Component A2)...........cccceeeeeieeeevieeniinnnnnn. 23
Table 8 : Detailed Estimate for Upper Section Dredging (Component A3).........ccoooeiiiiiiiiiiiiiennnnenn. 23


file:///D:/AIRBM/Microprojects/Draft%20Microproject%20Document-Nyaung%20U.docx%23_Toc508369600

Table 9 : Work Implementation Schedule for Nyaung U Dredging AcCtivites...........cccceeeieeeiiiieiiinnnnnn. 28

Table 10 : Baseline Water Quality Data of Nyaung U Waterway .............coooeeveiiiiiiieiieieeeeeeeeeeeeeeeen 33
Table 11: Baseline Sediment Quality of Nyaung U Waterway ..............cceeeeiieeeiivieiiiiiiiei e 33
Table 12: Common Fish Species found in Nyaung U waterway (2018) ..........cccooevvviiieiiieeeeeeeninnnnnnn. 34
Table 13: Determination of Magnitude MatriX: ..........oooiieiiiiieeee e 39
Table 14: Impact ASSESSMENT IMALIX ....uiiieieiiiiiiicie e e et e e e et e e e e e e e e et e e e e e e e e e eeraeaaes 39
Table 15: Summary of Anticipated Impacts from Dredging Activities and its Significance ............... 40
Table 16: Summary of Anticipated Impacts from Construction of River Training Interventions and
IMPACES SIGNIFICANCE......ceeiiiiiii e e e e e e e e ettt e e e e e e e e e aaataa s s e eeaaeeennees 44
Table 17 : Environmental and Social Monitoring Parameters ... 50
Table 18 : Summary of the ESMP Implementation COSES........ccooiiiiiiiiiiiiiiiii e 52
Table 19: Guidance on selection of appropriate dredges for maintenance dredging ....................... 69



Abbreviations and Acronyms

AIRBM  Ayeyarwady Integrated River Basin Management Project

ASEAN  Association of Southeast Asian Nations

BoQ Bills of Quantity

c3 Component 3

DG Director General

DGPS Digital Global Positioning System

DMH Department of Meteorology and Hydrology

DWIR Directorate of Water Resources and Improvement of River Systems
DWT Deadweight Ton

EIA Environmental Impact Assessment

EMP Environmental Management Plan

GDP Gross Domestic Product

GPS Global Positioning System

IBRD International Bank for Reconstruction and Development

IDA International Development Association

IWT Inland Waterway Transport

LAD Least Available Depth to determine the allowable vessel draft

LAW Least Available Width to determine the maximum vessel beam

LAR Least Available Radius in bends to determine maximum vessel length
LAC Least Available Air Clearance at bridges and cables to determine maximum aird r a -
MSL Mean Sea Level

NGO Non-Governmental Organization

NWRC National Water Resources Committee

PMU Project Management Unit

PSC Project Steering Committee

RAP Resettlement Assessment Plan

RVO Enterprise Agency Netherlands

SEA Strategic Environmental Assessment

SWL Safe Working Load

?\(/)VIST Strengths Weaknesses Opportunities Threats

WB Terms of Reference

World Bank



l. Description and Rationale
1.1.  Introduction
The Government of Myanmar has received a US$100 million credit from the Word Bank for the

Ayeyarwady Integrated River Basin Management Project (AIRBMP). The objective of the project is
to help Myanmar develop the institutions and tools needed to enable informed decision making in

the management of Myanmar 6s national water reso
management on the Ayeyarwa d vy , while immediately entlamditrhg fitl
regretso i nvest mmatebrslogidalnobsenfaton dysfechrand services (to support

agricultural productivity and water-related disaster risk management) and in navigation
enhancements (to promote sustainable transportation) on the Ayeyarwady. The project would also
support a prompt and effective response to potential crises and emergencies. The project will be
implemented over the period 2015-2020.

1.2.  Purpose, context and content of the project

As part of the project, the Directorate of Wa t
( DWI R) proposes to umMdertak otf mactin uwiblelr porfomot e s
i mprove public safety on the AyeWgmawd/Bya gRinv esre cli
whi ch under Al RBMP calMied oppiSogent<cihstl oaf Tshmeal | ,

reversible navigation enhancement i Nt eov &ntriedns
navigation cha3dMicelopdogemeititsdesca description al
proposed work as well as i mplementat Micrapabgge
applies theaeksafeduarndstruments as per t he Al R

Management Framewor k.

DWIR has been traditionally carrying out seasonal dredging for the last decades. Because of the
dynamic nature of the Ayeyarwaddy in the Pakokku and Nyaung U waterway section of
Ayeyarwaddy river, maintenance dredging has being carried out since 1989. In 2015-2016 DWIR
implemented the first AIRBMP microprojects including dredging and associated termporary river
structures in Nyaung U and Pakokku water way and continue so far in Nyaung U waterway for
temporary river structure in 2016-2017.Thus, the Pakokku and Nyaung U Waterway is generally
considered as high pritoriy for navigation improvement and maintainance activities. In this regards,
DWIR propose micro project for Pakokku and Nyaung U River navigation enhancement works to be
carried out in this 2017 ~ 2018 dry season considering environmental and social considerations.
The micro project document for Pakokku had been prepared separately.

These microprojects consists of small, temporary, and reversible navigation enhancement
interventions aimed at providing a safer and more reliable navigation access to NyaungU Port, in
the mid-section of the Ayeyarwady River in Myanmar. In this regard, DWIR/PMU will carry out the
proposed microproject activities of gryone construction and dredging activites in the Nyaung U
Waterway to concentrate the flow into the main north-south channel upstream of Nyaung U Port and
to secure suitable water depth of the navigation channel there.

1.3. DWIR, Ayeyarwady River Dredging and Public Safety

It is worth noting that the Ayeyarwady is the fifth largest river in terms of sediment load in the world.
Approximately 400 million tons of sediments come down the river every year. The slope of the river
is very little at the mid-section and downstream area making the river considerably meandering,
eroding and depositing sediments. Riverine communities have developed formal and informal
systems t o adapt-changingfeat@esr i ver 6 s ever

Because of these river dynamics, annual interventions (such as hotspot dredging and temporary
structures) are often necessary in the shallower parts of the river to provide users with a safe
navigation channel and DWIR has a long history of maintaining safe navigation in the Ayeyarwady
River. D WI Rmjasdate includes to:

improve the navigation channel and to stabilize the inland river ports;

protect the river banks from erosion;

cooperate with other organizations in demarcation of danger water level of the towns;
utilize the river water for domestic and agriculture all the year round;

protect bank erosion of border rivers;

=A =4 = -8 =9



1 observe the long term existence of the cross river bridges by river engineering point of
views;

1 manage the prevention of the river water pollution; and

1 Maintain adequate depth for maximum loading capacity of the vessels.

Compl wibntp that mandat e, DWI R fier rteb@powati &t way oir
and rivers i n.Thhee DWV&iR croinvneernsced dredging in 1
consi aneogparlogram sinchBt&Bat( off if mesitalrleyd) regqici dent
recoridnedt he river since 2011, including: collis
accidents i nvol ving ot her Aocftcoasi ngcttuor et hseu cBW
groundi ntglse almieghe st number of incidents and the
public safety.

1.4. AIRBMP Navigation Approach Objectives and Description
1.4.1. Strategic and immediate objective

Component 3 of the AIRBMP aims at facilitating the improvement of Ayeyarwady River navigation.
Component 3 contains 4 strategic and 15 immediate objectives, and outputs formulated. The
Microproject falls within Strategic Objective 2, and Immediate Objective 2.1:

Strategic Objective 2: As identified above, DWIR has a long history of dredging the Ayeyarwady
River. The proposed river enhancement works are part of a large component that will be
implemented in the stretch Mandalayi Bagan (Stretch 1). Stretch 1aims to achieve a Least Available
Depth (LAD) of 1.8 m for barges of 1000 DWT, and will serve as pilot projects for extension beyond
Stretch 1.The navigation improvements will allow vessels to pass and to be loaded more heavily
during dry seasons flow, thereby increasing the efficiency of passenger and cargo transport; and
moreover by increasing LAD, this significant improves the safety of the public using this stretch of the
river.

Immediate objective 2.1: Executi on of t Mé c wop Fejadth Isdoead rad a

environmentally sound removal o f-h arud | ervawit g apg h yog
Mandal ay and Bagan by conducting dr edgiimfgr ansotrrkus
neadNryaubgnBakoKlkhe Mijceoprvy®avemall , temporary, rev

1.4.2. Dynamic River Management Concept and AIRBMP implementation phased
approach

The Ayeyarwady River, being a very dynamic and sediment-laden river, can only be feasibly
permanently controlled in a few strategic locations. That is why the overall AIRBMP navigation
strategy is focusing on Adynamic river managemen
navigation maps, establishing and relocating sophisticated navigation aids, strategic seasonal
dredging, building temporary structures (such as wooden groynes), and in a few select strategic
places, building permanent river control structures.

At present, the AIRBMP is supporting the DWIR to carry out a Subproject-1 in the Mandalay
Waterway (KM901-KM998). Subproject-1 will be the first river navigation enhancement work utilizing
modern engineering technique and tools including sediment modeling for the design of permanent
structures. The final design for the subproject 1 was completed in 2017 and construction to be
commenced in 2018. DWIR will then scale up the scope of the dynamic river management approach
by focusing on the entire Stretch 1, between Mandalay and Nyaung U. In 2018, Stretch 1 dynamic
river management will likely include a set of interventions similar to the Microprojects and Subproject-
1.

DWIR has long-time experience with strategic seasonal dredging and building temporary structures
and with the support of AIRBMP; DWIR is mainstreaming environmental and social management into
its regular operations. The Microproject approach involves the following time-sensitive steps during
the dry season:

i)Hydrographic survey to identify the bottlenecks (October-November);
i) Engineering design and environmental/social assessment (November-December); and
ii)Commencement of construction/ dredging (December/January).

AIRBMP supported some Microprojects in the 2015-2016 and 2016-2017 in Pakokku and Nyaung U
and Mandalay, respectively. For 2017-2018 dry season, DWIR proposed the river enhancement
Microproject in Pakokku and Nyaung U waterway and the AIRBMP will support the DWIR Nyaung U.
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Il. Proposed Project Description
2.1 Project Location

For 2017-2018 dry season, the DWIR proposes the microproject to be carried out within Nyaung U
waterway, which lies between latitude 21°12'33.22"N to 21°15'24.18"N and longitude 94°56'14.44"E
to 94°58'17.73"E. The Nyaung U waterway is crucial for cruise boat business that laying over the
administrative boundaries of Pakokku township of Magway Region and Nyaung U township of
Mandalay region. The proposed project site is located at the north-west direction near to Pakokku
Township.

Because of the dynamic nature of the Ayeyarwady River in the Nyaung U section, maintenance
dredging has being carried out since 1989. The mid-channel bar in front of the Nyaung U Port has
become distinct and consequently causing limited accessibility to the Nyaung U port .In 2015-2016
DWIR implemented the first AIRBMP microprojects including dredging and associated temporary
river structures in the water way and will continue so in 2016-2017 and 2017-2018.

Thus, the Nyaung U Waterway will be considered as high priority for navigation improvement and
maintenance activities. Thus, proposed microproject of dredging and river enhancement work will
be carried out in Nyaung U waterway and the Microproject will be carried out by the Government of
Myanmar with its own personnel and equipment (under Force Account Procurement method).

B
wi L Lo
A4/>4 Sagaing :

Legend
Adminstrative State
Mandalay Magway

Mandalay

5 10 20 30 Sagaing

40
— Kilometers

Figailecat NgmauoWat er way
2.2 Project Rationale

The main morphol ogical f eRalolel®y aulhign stthreet Ayhe ybe
Ri vies the braided pFatgtuesrenwbaisc hs eiesn cilmar acteri zed

branching and reuniting with sandbars and i sl ar
been propagating to downstream and the main wat e
stretch had dypamiencbeéanges in river alignment ¢

Figureb8cause bank waseei § Magday) har e er Badsitbdren
bank (Mandal ay) are comprised of roeky nmaséer gal
Wesebank has been continuously eroding, which | ¢
of shall ow water depth during the dry season.



From the comparison between survey maps SsSan@®drns
but al so waterways have been propagat iNyga ubagndo wi
PakokhkushoRwngurneTHe right Bdldkdekledtainoare,)| wmhmi ch i s
channel , has been narerodiweado navnedy atnfte 1t dlr atuigh t hi
reduced from 53% to 39% while the central chann
i ncrease ofd rceolnavteiyvaencfel from 17% to 28%. From ¢t h
the centrwobulcthhabheebradually growiod uapneewnwancéu
future.

Therefore, DWIR intends to develop sustainably
increase achNeasWBodt tgnd ot o prevent coghatnnkednkwi alre
as shown in Figure 5, which motivated Al RBMP PM
the stretPhkbhRkdygaoWgt arting in August 2017.

Figalecati on Map for RPalkolhhiBblyauawd bet weer

(a) 1996 (b) 2016

FigB8rCdhanges in River Alignment on Righ



Surveyed (2015) Il 29 - 317 458.485
Elevation (EL.m) Il 318-34 5[ 486-513
177-205 [ se6- 373 514-541
1206-233 I 374-401 M 542-569
W 234260 W 402-420 W ST-597
W 252-289 [0143-457

Surveyed (2017) Il 29 - 31 7 458.485
Elevation (ELm) Il 318345 [ 486.513

17.7-205 BB 34s-37 3 514-541
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El2.280 143457

(a) Surveyed in Ogd (b) Surveyed in No

FigdrSeirvey Maps in 2015 & 2017

Pakokku
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v
Nyaung-U
Figbilrecati on Map of waterway proposed

2.3 Brief Overview of the Work

DWI R/ PMU recognized signifotanhamttimpabisemipiomh e ct
PakokiknuNy aubdvat erwhiych <creatioegst rsgiornltdser e DWI &,

propbbkmi cropect based on nngumeDWIcRadl s neoxdpeelr i ence wi
dredging and information from surveys, technic
Therefore2018rse¢d2@8bDNBWI R plans to carry oNytautdwo |
an&®akohkvieeir way to address the constraints for su
are prepared as the separate documdya uldmglhcirso pd oog
including the project rationale, technical speci

't should besmotedptbpescatrtepacKagest spi cpoped| bas
t he resuhumerfimocodk | i ng aslslees smenf ect i s compri s
componenthse: diredgi ngi igyoo krse sanidwbi ahkatpil@amni ng t c
bet wee-Remrdary and early Mappo 3@h& omri or to the

As il ludgtirgatepds@dat wo mai n cprnppanseend smiadrko pi dpdc i
si X sub component s.
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The dr edgi nNyy awddnglag efrovray had been il lustrated in
technical effectiveness of the proposed dredgi |
carried out as two components:

Hot ®petdgi hg as Component A

Component Al: iHog &pmx Dredg

Component A2: Hot%®m)Y Dredging (L=

Component A 3: Hotls9)t Dredging (L=1

Groynes I nstallation as Component B

Component B1l: Palm Post Groyne (L=350m)
Componet rBMvoen Groyne (L=260m)

Componemrt rBvsemdoogne (L=500m)

The proposed dredging works aims to induce natur
during high flow period. The works are consi der ¢
serve as a pil ot sproojieccatl isne alsiomea |l widtrte dlgii ng und «
DWI/RMU wi | | mo ni t obre hnaawm foh dlr egligeeall channel and ct
mi cr opsr oojnectthe proposed waterway as part of the

X V=
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w E %
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Component A
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2.4 Technical Descriptions for Proposed Microproject
2.4.1 Hydraulic Assessment for Current Status

Daily data of water l evel and flow discharge f
Nyauw@gMH Station and the discharge data were adj
by DMH with me2futbemant 20il7 &Asineédas drmiebad rian i on
derived and the 20th | owest waEkri46eg@ms6idag fwea
estimated for LAD assessment in the project site

S

I n the study, the 2D mhaed2vAsudiomgnus at ealy aicc i ma@
in 2017and it was cal i barsat stdo v nt éhx iag wr & haodw se  tdhe
di
ap

stribution of water depTbwést wheestleveh whd
pli Edguijtehe7 site where the water depth is | ess
as blue dotted Ilines.

Component A: Hotspot Dredging in Nyaung U Waterway

Component A is to enNyaanuddegoa d c edsrseidlgiilnigt yt hteo new w
Figur.e AA&r di ng t o t he di scussion bet ween DWI R
requirements were dleashilgenBPldedgi shoaneanal ong t he

defined asFighioten & ati sfy those channel reguithein
vol ume asFigeagamidébl| wer2e proposed by DWIRO6s tradi!
survey map because the method was found to | eac
model i ng.

Tabl:e Nawing £&th aRrergeuli r ement by DWI R

Channel Width Channel Slope Min. Bed Radius Remarks

72m 1:3 (V:H) 460m LAD=2m
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w é . |:| Dredging
|:] Waterway

.Yay Htal Zee

Htauk §har Pin Vlllagtil_at Pan Kyun Village

F:Thu Gaung Te Village

.Shar Pin Village

.Bone Thar Village

.Palin Village

~*Nyaung-U Water Supply PHTIP
e P Elevation (EL.m) [l 29-31.7 [ ]458-485
[ ]17.7-205 [ 31.8-345[  486-51.3
[ 206-233 [0 34.6-37.3 [ 51.4 - 54.1

B 234-261 [ ]37.4-40.1 M 54.2-56.9
B 25.2-289 [0 40.2-42.9 M 57 - 59.7
[ ]43-457

Fig@8lecati on Map okf BHYyraeuthiffio b @ r Way
Tab2:e Required DredyianpW¥okbumayf or

Division Component A1 | Component A2 | Component A3 Total
Target bed level (El.m) 43.4 43.4 44.8 -
Waterway length (m) 460 1,000 1,340 2,800
Dredging volume (m3) 65,700 84,800 105,700 256,200
Dredging Volume (M) @ | 45459 135680 169120 409920
1.6 tonnes/m

As mentioned above, Component NAyaauduge®r at bgnidamedig
temporary measur e. Hydraulic modeling was carri
target area after 3 ylemrki ghetk leglslistrbutientwasicomgdrdad| i t
among the current status, status after 3 years without dredging works and status after 3 years with

the dredging works. 1t was found that waterways and sandba

propagated to downstream. It is noted thas ¢tiel
stable in 3 years but the waterway has been dyna
| Tabl,e t3he LAD was assessed in the dredged water
was seen in the table that thtawae¢eeradepth bDhe?2
fact, dynamic changes in the main waterway wil
simul ati om da fsteears otnh e Tfhler ef or e, additional maint

of the dredged whéeé emwawywopfojeect .
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(acurrent

(b) aftewithowdartshe project

(c) afterwid hyetahres proj ect

Fi g9r eBed ChbBpgedWatfer way
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