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I. 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 Myanmarôs national water resources and to implement integrated river basin 
management on the Ayeyarwady, while immediately enhancing the riverôs productivity with ñlow/no 
regretsò investments in the hydro-meteorological observation system and 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 Water Resources and Improvement of River Systems 
(DWIR) proposes to undertake a number of Microprojects that will promote safe navigation and 
improve public safety on the Ayeyarwady River between Mandalay and Nyaung U/ Bagan section 
which under AIRBMP called ñStretch 1ò. The Microprojects consist of small, temporary, and 
reversible navigation enhancement interventions aimed at providing a safer and more reliable 
navigation channel and this Microproject document includes a description and rationale of the 
proposed work as well as implementation arrangements and cost estimates. The Microproject also 
applies the safeguard-related instruments as per the AIRBMP Environmental and Social 
Management Framework. 

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 to adapt to the riverôs ever-changing features. 

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. DWIRôs mandate 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; 
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¶ observe the long term existence of the cross river bridges by river engineering point of 
views; 

¶ manage the prevention of the river water pollution; and 

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

Complying with that mandate, DWIR is responsible for dredging for the waterway in front of ports 
and rivers in the main rivers. The DWIR commenced dredging in 1972 and has undertaken a 
consistent annual program since that time. Total 78 (officially registered) incidents have been 
recorded in the river since 2011, including: collisions between vessels, groundings, sinking and 
accidents involving other infrastructure such as bridges according to the DWIR record and 
groundings are the highest number of incidents and therefore dredging is a key component for 
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 MandalayïBagan (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: Execution of the works of the Microproject. Feasible and social and 
environmentally sound removal of relevant physical barriers to long-haul navigation between 
Mandalay and Bagan by conducting dredging works, and by installing river training infrastructure 
near Nyaung U and Pakokku. The Microproject involves small, temporary, reversible interventions.  

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 ñdynamic river managementò. In practical terms, this means annual updating of 
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); 

ii) Engineering design and environmental/social assessment (November-December); and 

iii) 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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II. 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). 

 

Figure 1: Location of Nyaung U Waterway 

2.2 Project Rationale 

The main morphological feature of the stretch between Pakokku and Nyaung U in the Ayeyarwady 
River is the braided pattern as seen in Figure 2, which is characterized by multiple channels 
branching and reuniting with sandbars and islands. Moreover, the channels and sandbars have 
been propagating to downstream and the main waterway in use has been yearly changed. Also, this 
stretch has experienced dynamic changes in river alignment only on the right side bank as shown in 
Figure 3, because bank materials on the western side (Magway) are erodible while the Eastern 
bank (Mandalay) are comprised of rocky materials. According to DWIRôs site investigation, the 
Western bank has been continuously eroding, which leads to channel widening and finally potential 
of shallow water depth during the dry season. 
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From the comparison between survey maps in 2015 and 2017, it was found that not only sandbars 
but also waterways have been propagating to downstream over the stretch between Nyaung U and 
Pakokku as shown in Figure 4. The right side channel in Pakokku section, which is the current main 
channel, has been narrowed and the relative flood conveyance through this channel has been 
reduced from 53% to 39% while the central channel has been widened and deepened showing the 
increase of relative flood conveyance from 17% to 28%. From these findings, DWIR expected that 
the central channel would be gradually growing up contributing to more flood conveyance in near 
future. 

Therefore, DWIR intends to develop sustainably the proposed waterway as a main channel to 
increase accessibility to Nyaung U Port and to prevent channel widening due to right bank erosion 
as shown in Figure 5, which motivated AIRBMP PMUôs study on inland waterway improvement for 
the stretch between Pakokku and Nyaung U starting in August 2017. 

 

Figure 2: Location Map for River Stretch between Pakokku and Nyaung U 

 

 

(a) 1996 (b) 2016 

Figure 3: Changes in River Alignment on Right Side Bank 
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(a) Surveyed in October 2015 (b) Surveyed in November 2017 

Figure 4: Survey Maps in 2015 & 2017 

 

Figure 5: Location Map of waterway proposed by DWIR 

2.3 Brief Overview of the Work 

DWIR/PMU recognized significant morphological changes of the river after the raining season in the 
Pakokku and Nyaung U Waterway which creating the new constraints spots. Therefore, DWIR 
propose the microproject based on numerical modeling, DWIRôs experience with strategic seasonal 
dredging and information from surveys, technical advice, local experts and waterway users. 
Therefore, for 2017-2018 dry seasons, DWIR plans to carry out two microprojects in the Nyaung U 
and Pakokku waterway to address the constraints for sustaining the waterway. Two microprojects 
are prepared as the separate document. This document is prepared for the Nyaung U microproject 
including the project rationale, technical specifications and safeguard measures.  

It should be noted that these microproject packages are the first microprojects proposed based on 
the results from numerical modeling assessment. The project is comprised with two main 
components: i) the dredging works and  ii) groynes installation which are planning to carry out 
between mid-February and early May, 2018 prior to the monsoon season.  

As illustrated in Figure (6), these two main components of proposed microproject are divided into 
six sub components. 



11 

The dredging works for Nyaung U waterway had been illustrated in Figure 6. In order to achieve the 
technical effectiveness of the proposed dredging activities, the proposed micro project will be 
carried out as two components: 

Hot Spot Dredging as Component  A 

Component A1: Hotspot Dredging (L=600m) 

Component A2: Hotspot Dredging (L=950m) 

Component A 3: Hotspot Dredging (L=1190m) 

Groynes Installation as Component B 

Component B1: Palm Post Groyne (L=350m) 

Component B2: 3 rows Wooden Groyne (L=260m) 

Component B3: 3 rows wooden Groyne (L=500m) 

The proposed dredging works aims to induce natural scouring of the channel that will occur naturally 
during high flow period. The works are considered to be dynamic, temporary and reversible and will 
serve as a pilot project in line with historical seasonal dredging undertaken by DWIR since 1972. 
DWIR/PMU will monitor morphological behaviors of dredged channel and check the effect of the 
microprojects on the proposed waterway as part of the ESMP. 

 

Figure 6: Location Map of Nyaung U Microproject 

A1 

A2 

A3 

B1 

B2 

B3 

A 
B 
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Figure 7: Distribution of Water Depth for 20th Lowest Flow Condition 

2.4 Technical Descriptions for Proposed Microproject 

2.4.1 Hydraulic Assessment for Current Status 

Daily data of water level and flow discharge for 51 years from 1966 to 2016 were collected at 
Nyaung U DMH Station and the discharge data were adjusted based on the rating curve developed 
by DMH with measurements in 2016 and 2017 as described in Annex 6. The duration curve was 
derived and the 20th lowest water level and flow discharge (WL20=El.46.06m, Q20=1,640m

3/s) were 
estimated for LAD assessment in the project site. 

In the study, the 2D model was formulated using Nays2DH using surveyed map prepared by DWIR 
in 2017and it was calibrated with available data as shown in Annex6. Figure 7 shows the 
distribution of water depth for the stretch when the 20th lowest water level and flow discharge are 
applied. In Figure 7, the site where the water depth is less than 2.0m along waterways was marked 
as blue dotted lines. 

Component A: Hotspot Dredging in Nyaung U Waterway 

Component A is to enhance accessibility to Nyaung U Port dredging the new waterway as seen in 
Figure 8. According to the discussion between DWIR and PMU, the navigational channel 
requirements were designed as shown in Table 1. Dredging area along the proposed waterway was 
defined as shown in Figure 8 to satisfy those channel requirements. The dredging sites and their 
volume as seen in Figure 8 and Table 2 were proposed by DWIRôs traditional method based on the 
survey map because the method was found to lead to more conservative results than numerical 
modeling. 

Table 1: Navigation Channel Requirement by DWIR 

Channel Width Channel Slope Min. Bed Radius Remarks 

72m 1:3 (V:H) 460m LAD=2m 

Sites with LAD < 2.0m  
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Figure 8: Location Map of Dredging Work at Nyaung U Waterway 

Table 2: Required Dredging Volume for Nyaung U Waterway 

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 (Mt) @ 
1.6 tonnes/m3 

105120 135680 169120 409920 

As mentioned above, Component A aims at enhancing access to Nyaung U Port by dredging as a 
temporary measure. Hydraulic modeling was carried out to check morphological changes in the 
target area after 3 years and its sustainability. In Figure 9, the bed level distribution was compared 
among the current status, status after 3 years without dredging works and status after 3 years with 
the dredging works. It was found that waterways and sandbars near dredging site are predictably 
propagated to downstream. It is noted that the waterway near Component A1 & A2 sites is still 
stable in 3 years but the waterway has been dynamically changed near Component A3 site. 

In Table 3, the LAD was assessed in the dredged waterway for 3 years using hydraulic modeling. It 
was seen in the table that the water depth of 2m is almost maintained at all the dredging sites. In 
fact, dynamic changes in the main waterway will be monitored by the survey and numerical 
simulation after the flood season. Therefore, additional maintenance dredging will be needed for use 
of the dredged waterway after the microproject. 



14 

 

(a) current 

 

(b) after 3 years without the project 

 

(c) after 3 years with the project 

Figure 9: Bed Changes of Nyaung U Waterway 










































































































































