
Bago River Sub-basin  
Management Plan

Summary: The Bago Sub-basin Area Committee consists of sector and environmental authorities, 
and the Non-governmental Stakeholder Group consists of NGOs, politicians, private actors and 
civil society. These two institutions have been central discussion and decision-making arenas for 
the development of the Bago Sub-basin Area Management Plan. Systematic water management 
tasks have been undertaken according to the following steps; characterization and identification 
of pressures, classification of ecological status of water bodies, discussion of environmental 
objectives, and prioritization of abatement measures.  Abatement measures have been identified 
by each sector authority for reaching the environmental objectives in the Bago River Sub-basin 
area, and are presented in this folder. The complete Sub-basin management plan is available at 
https://www.niva.no/en/projectweb/myanmar



Introduction 
The “Bago River Sub-basin Management Plan” was developed between 2016 and 2018 by the Bago River Sub-basin 
Committee, with input from the Bago Non-governmental Stakeholder Group. The Committee was established in 2016 
as an arena for coordination and decision making among Bago authorities with the mandate to develop the Bago 
River Sub-basin Management Plan. The same year, a Non-governmental Stakeholder Group was established as a 
parallel platform for discussion of water related issues, with the purpose of providing input to the work of developing 
the Management Plan. The Myanmar National Water Framework Directive (NWFD, 2014) developed by the National 
Water Resources Committee has been the reference document for the process of pilot implementing the River Basin 
Management Approach in Bago.

The rationale of the River Basin Management Approach is that water flows through the catchment from lakes, rivers 
and groundwaters towards estuaries and to the seas. It follows from this, that water usage upstream for discharge 
or abstraction has impact on the situation downstream. Under this context, the overall long term sustainable 
development goal defined is “safeguarding living oceans, rivers and lakes for the benefit, safety and enjoyment of 
present and future generations” (Figure 1). 

Figure 1. Left, the figure illustrates how the Sustainable Development Goal links to the specific objectives of 
the NWFD and to the environmental objectives discussed in the project; Right, the figure presents the different 
normative ecological status classes as referred to in the EU WFD.

Photos (from left): A group photo from a meeting in the Non-governmental Stakeholder Group, 2016; From a Committee 
meeting in 2016; Meeting between the Group and the Committee in 2018 (Sources: Watershed Management Division Forest 
Department). 

The aim of the Sub-basin Management Plan is to present actions for improved ecological status of the Bago River 
Sub-basin, based on the natural environmental situation, considering history, economic activities, as well as 
development trends in the sub-basin, it’s stakeholders and the options available. The plan is based on a compilation 
of knowledge of ecological status of waters in the sub-basin, discussion of possible abatement measures considering 
pressures, social and political willingness to implement measures, and funding options for reaching the NWFD’s goal 
of good ecological status (Table 2). 
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The process of developing the Bago Sub-basin Area Management Plan
The overall purpose of the Bago Sub-basin Area Committee’s effort to develop a Sub-basin Management Plan is to 
contribute to the long term sustainable development goal of “safeguarding living oceans, rivers and lakes for the 
benefit, safety and enjoyment of present and future generations”. The Committee chair person was elected to be the 
MONREC Minister; this was first Kyaw Min San, and following him it has been Saw Nyo Win. Zaw Win Myint (Bago FD) 
has been the head secretary, Ko Ko Oo (Bago IWUMD) and Htay Aung (Bago DWIR) are co-secretaries. About eleven 
departments have provided input, seven departments are authors to the plan. 

Participation of stakeholders is central to governance of natural resources, as it legitimates the approach. A 
successful stakeholder participation is dependent on trust and experience of meaningful former interaction. 
The Bago Non-governmental Stakeholder Group have been established as the arena for dialogue and discussion 
among politicians, NGOs, CBOs and private actors. U Aung Myo Htut is the main secretary, and Dr. Hein Thant Zaw 
and U Mg Mg Kyi are co-secretaries in this group. The main responsibility of these secretaries has been to invite 
interested parties and parties impacted by interventions, and to be the main channel of communication between the 
Committee and the Non-governmental Stakeholder Group. 

Systematic Water Management. 
Monthly sampling according to a 
monitoring program at 17 stations 
within the sub-basin have been 
undertaken by a team consisting of 
staff from WMD FD, IWUMD, and NIVA. 
Analysis of chemical parameters, and of 
invertebrates as indicators of ecological 
status, have been undertaken at the 
Water Quality laboratory at the Forest 
Research Institute in Nay Pyi Taw, at the 
IWUMD laboratory in Yangon and at 
NIVA in Oslo. 

The Bago Sub-basin Area Management Plan is based on two reports, the Characterization Report (Eriksen 
et al. 2017) and the Environmental objectives and abatement measures (Nesheim et al. 2018.). Both 
reports are available for download at the project website: https://www.niva.no/en/projectweb/myanmar

National Water Framework Directive in Myanmar (NWFD): The combination of an administrative setup 
including a Sub-basin Area Committee and a Non-governmental Stakeholder Group, and, - practical water 
management tasks for development of a Sub-basin Management Plan, represent the first initiative for 
implementing the NWFD in Myanmar. 

Figure 2. Systematic water management as implemented in the 
Bago River Sub-basin Area

The Committee and the Group have had regularly meetings in the planning process. In total ten meetings have been 
organized during the two-year period of developing this plan. Decision-making processes have been supported 
by a common understanding of pressures and ecological status enabled by presentations of monitoring results 
from the Bago Sub-basin prepared by FD, IWUMD and NIVA. The Committee and the Group discussed long term 
environmental objectives (Figure 1), including: No eutrophication; Water bodies free of contamination, Healthy river, 
lakes and streams, Sufficient water flow, and No soil erosion = Good ecological status. 

Abatement measures have been discussed relative to five water body group types identified: 
(i) Upstream Bago city water bodies
(ii) Bago City area water bodies 
(iii) Downstream Bago City water bodies 
(iv) Reservoirs used for drinking water and irrigation
(v) Water bodies protected for biodiversity. 
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Bago River Sub-basin; pressures and trends
The Bago River Sub-basin refers to the catchment of the 
Bago River, running south from the Pegu Yoma mountain 
range at an elevation of 800 m.a.s.l. to the Yangon River. 
It is connected to the Sittaung River Basin by a 61-km 
long canal. Administratively and politically, the sub-basin 
primarily falls under the Bago District in the Bago Region. 

Main pollution sources in the Bago River Sub-basin 
are run-off from farmland and sewage from scattered 
dwellings and urban areas. A major run-off typically 
follows the monsoon as heavy precipitation acts as 
surface wash-off for various pollutants. Identified 
industries in the catchment are mainly saw mills, and 
brick production industries in the Bago Township, but 
diffuse rather than point source pollution is associated. 

Sand mining was emphasized as an important problem 
in Committee and Bago Non-Governmental Stakeholder 
Group meetings. Related problems include riverbank 
erosion, river bed degradation, river buffer zone 
encroachment, and deterioration of water quality. 

Other pressures mentioned are electro shock and 
chemical fishing, and invasive shell species. Increased 
development and industrialization are expected.

Table 1. Meeting for the discussion of prioritized management issues in Bago (September 2016). 

Upstream in the Bago River catchment; the main pressure is deforestation causing erosion and increased turbidity. 
Erosion increases the leaching of nitrogen and phosphorus, affecting the nutrient situation downstream. Increased 
turbidity causes downstream sedimentation. The impacts of erosion and salt water intrusion are particularly high in 
Kawa and Thanatpin. 

The ecological status assessment, i.e., a consideration of chemical, biological and hydromorphological water quality 
elements, demonstrate that the upper parts of the sub-basin system upstream of Bago city are mostly not at risk 
(Figure 3). The “no erosions objective” is challenged in deforested areas. There is increased sediment and nutrient 
transport during the rainy season. 

The Bago City area and township centers; In areas of dense settlements, e.g. the Bago City Area, Waw, Thanatpin 
and Kawa Township centers, main environmental pressures are garbage and sewage. Inappropriate disposal of 
garbage block drains, and sewage and waste water are harmful for domestic water purposes. Bacteria such as E. coli 
and faecal coliforms are detected, indicating sewage or animal waste contamination. 

There is a 3-times increase in phosphorous concentration and there is a doubling for nitrogen concentration, 
in around the Bago City Area, compared with measurements taken in upstream of the Bago City. The high 
concentrations of phosphorous likely stem from waste water and sewage from settlement areas, while nitrogen stem 
from agricultural areas (application of fertilizers). These water bodies do not reach good ecological status (Figure 4).

Bago Township Thanatpin Township Kawa Township Waw Township

Sewage 
Garbage
Sand mining
Industrial waste
River Bank Erosion and 
sedimentation

Salt water intrusion
Invasive shell species 
High concentration of 
phosphorus and nitrogen
Groundwater pollution 
Riverbank erosion and 
sedimentation

Salt water intrusion
Invasive shell species destroying 
paddy fields
High concentration of 
phosphorus and nitrogen
Riverbank erosion and 
sedimentation

Salt water intrusion
Invasive shell species destroying 
paddy fields
High concentration of 
phosphorus and nitrogen
Riverbank erosion and 
sedimentation
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Figure 3. Land use map Bago District (Source: GIS and 
remote sensing section Forest Department). 



Agricultural plains downstream the Bago City area 
Downstream erosion and runoff form agricultural areas are main impacts downstream the Bago City area. Fertilizers 
used on agricultural plains alongside the Bago River increase the loading of nitrogen and phosphorus into the river, 
with runoffs particularly high in the rainy season. Animal husbandry alongside the river, or close to reservoirs, 
are destructive as trampling by animals destroys vegetation cover and increase runoff to water bodies, and their 
dumping is a source of faecal microbes and nutrients. Concentrations of nitrogen and phosphorous in this area are 
very high compared to upper parts of the sub-basin. High nutrient levels may cause toxic algal blooms and reduce 
oxygen levels in the water; both harmful for aquatic organisms. The water bodies below Bago City are not fulfilling 
the environmental criteria of good ecological status (Figure 4). 

Reservoirs used for drinking water and irrigation
Kandawgyi and Mazin reservoirs have been investigated regarding water quality. The Kandawgyi reservoir, an 
important drinking water source for the Bago City, drains an area of protected public forest. In addition, more than 
50 % of the catchment area is occupied by a private rubber plantation. Generally, the water quality in the reservoir 
is good, with a low concentration of phosphorous and only trace amounts of other chemical substances. However, 
nitrogen concentrations were fairly high compared to other places in the Bago sub-basin. The Myanmar Drinking 
Water Standard is the relevant reference document. 
The Mazin reservoir is primarily used for irrigation purposes. The catchment is also partly covered by rubber 
plantations. Chemistry is very similar to that of Kandawgyi, fairly low in phsophosrous, while nitrogen concentrations 
are comparatively higher. There are only trace amounts of other substances. 

Water bodies protected for biodiversity; Moeyungyi Wetland Wildlife 
The Moeyungyi Wetland area was established as a Wildlife Sanctuary in 1988 and became the first Ramsar site in 
Myanmar in 2004. Protection of Moeyungyi is important and should be prioritized as an integrated part of the Bago 
Sub-basin Area Management Plan (Draft management plan for the Moeyungyi Ramsar site, MONREC, 2017). The 
wetland consists of a shallow and turbid lake which could be in danger of eutrophication as well as impacts from 
pesticides and various toxic compounds that enters the wetland from the surrounding areas. The dry season shows 
higher phosphorus and nitrogen concentrations than in the rainy season, likely a diluting effect of refilling of the 
reservoir.

Photos (from upper left): Represent upper part of the Bago catchment; The Bago River along Bago City; From restoration 
of drains within the City; Agricultural areas downstreal Bago City; Kandawgyi Reserovir; Moeyungyi Ramsar site. 
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Figure 4. Left: Qualitative assessment of streams of the Bago-Sittaung river basin based on macroinvertebrates. 
Green color of stream segment denotes no or low degradation, yellow possible degradation and red 
high degradation (Developed by T.E. Eriksen, 2018). Right: Assessment of ecological status based on the 
physicochemical water quality elements; Green color of stream segment denotes no or low degradation, 
yellow possible degradation and red high degradation (Developed by T.E. Eriksen, 2018). White color denotes 
no available data. Land cover of agriculture, deciduous forest, evergreen forest and scrubland is shown based 
on open GIS data from the Myanmar Information Management Unit (http://www.themimu.info).
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Table 2. The table presents abatement measures for reaching good ecological status of the Bago River Sub-basin identified by sector authorities. 
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Final remarks 
The River Basin Management Approach has been pilot implemented with the long term aim of improving 
the ecological status in the Bago River Sub-basin. The tool for reaching this aim is the developed “Bago 
River Sub-basin Area Management Plan”. This folder represents a short version of this plan; a full version 
can be accessed through contact with Bago FD. The IWRM project funded by the Norwegian Embassy in 
Yangon, a collaboration between WMD- FD, IWUMD, DWIR and NIVA has supported and facilitated this 
pilot. The national reference for this pilot is the National Water Framework Directive (NWFD), and the 
final approval of the plan will be in the form of a stamp and a signature by the secretariat of the NWRC. 

The authors hope that the development of the plan and the plan itself motivate for greater environmental 
awareness in the government, and among civil society at large. The construction of the fence along the 
Bago market and the planting of a buffer zone on the riparian zone alongside the market, are examples of 
efforts which represent local engagement for improving the ecological status of the Bago River. 

The authors will follow the progress towards reaching the environmental objectives specified in this 
document by means of producing yearly progress reports, and by organizing half year Committee and 
Group meetings - to discuss status, measures and progress. The Terms of reference for the Committee and 
the Non-governmental Stakeholder Group is available in the complete Plan. 

Bago, September 2018
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