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Water Quality Assessment of Ayeyarwaddy River Basin in Mandalay: Environmental
Implications

Khin Myo Sat Aye, Staff Officer
Environmental Conservation Department

Abstract

Ayeyarwaddy River, the largest river of Myanmar, has not only become degraded in
water quality but is now, shallower and its fish population has decreased. Mandalay District
is located at the bank of Ayeyarwaddy River and its Taungthaman Lake experienced mass
death of fish in 2015 due to eutrophication affected by wastewater entering nearby. Besides,
part of city water supply depends on the Ayeyarwaddy River and 2.26% of district’s
population relied on the river, stream, and lake for drinking purpose. In order to address the
water quality degradation problem in Ayeyarwaddy River basin this study conducted water
quality assessment in Mandalay district as case study. The main purpose of the water quality
monitoring was to identify wastewater sources of each township from upstream to
downstream, and to find out the possible solutions for controlling them. The study used
secondary data especially on-site water quality measurement results, pollutant sources data
and water-related regulations list. The results of temperature, dissolved oxygen (DO), pH,
turbidity and total dissolved solids (TDS) were selected for a period of eleven months
measured in twelve monitoring points on four water bodies and evaluated comparing with
Thailand Water Quality Criteria for Aquatic Living and drafted Myanmar National Drinking
Water Quality Standards considering water usage, respectively. This study analyzed the
quality of the water of Ayeyarwaddy River Basin in Mandalay by analyzing the data of five
parameters (Temperature, DO, pH, Turbidity and TDS) for a period of eleven months. The
study identified the wastewater sources of each township as domestic, manufacturing, industrial
enterprises, infrastructure and service industries, agriculture, livestock, forestry, and mining.
Finally, the study assessed the current water related regulation and enforcement activities.
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Water Quality Assessment of Ayeyarwaddy River Basin in Mandalay: Environmental
Implications

1. Introduction

Ayeyarwaddy River is the largest river of Myanmar crossing the country from north
to south. Its river basin was a home for around two-third of country’s population and around
1,400 mammal, bird and reptile species (World Wide Fund for Nature 2018). However the
quality of the water of the river has not only degraded but it now, shallower and its fish
population has decreased. Rapid urbanization and increasing industrialization have
significantly affected the water resources (Ghosh, 50 FAQs on Water Pollution, 2014).
Mandalay is the uppermost largest city of five biggest cities along the river. In addition, mass
fish deaths occurred in 2015 in Taungthaman Lake of Mandalay due to eutrophication as a
result of wastewater entering nearby. Study area was Mandalay District located in the central
part of country. Part of city water supply depended on the Ayeyarwaddy River and 2.26% of
district’s population relied on the river, stream and lake for drinking water. In order to
address this serious problem, this study conducts water quality assessment on the catchment
area of Ayeyarwaddy River in Mandalay, to identify the wastewater sources of each township
from upstream to downstream, and to find out the possible solutions for controlling
wastewater sources.

2. Materials and methods

Water quality assessment defined as the investigation and evaluation of water quality,
biological life, particulate matter and physical characteristic of water body (Ballance, 1996).
This study used secondary data especially on-site water quality measurement results,
pollutant sources data and water-related regulations list. Five parameters (Temperature,
Dissolved Oxygen (DO), pH, Turbidity and Total Dissolved Solids (TDS)) were selected for
a period of eleven months measured in twelve sampling points on Ayeyarwaddy River,
Dokehtawaddy River, Thingazar Creek and Taungthaman Lake in Mandalay District. Fish
health is mainly related to the levels of water temperature, DO, pH and turbidity parameters
(Svobodova, Lloyd, & Machova, 1993). It is important to consider the level of water pH for
water treatment and water distribution, as well as TDS for palatability of water and scaling of
water pipe. Turbidity indicates the possibility of microorganisms breeding and high concentration
of Turbidity can cause the gastrointestinal infection (WHO, 2011). Therefore, water quality
results were evaluated for aquatic life and drinking purpose comparing with Thailand Water
Quality Criteria for Aquatic Living and drafted Myanmar National Drinking Water Quality
Standards considering the water usage, respectively. Urban wastewater drainage, Thingazar
Creek, was considered for aquatic life only.

3. Results

The water quality results were influenced by both temporal and special changes. Almost
all of the results did not meet the standards during dry season. All the results of pH and DO
met the standards for aquatic living but temperature results were slightly lower than lower
standard limit in most points. Water pH and TDS values were under limits for drinking



purpose except Taungthaman Lake. Turbidity results of all water bodies were extremely high
(see Figure 1) but the results met the limit at the upstream Dokehtawaddy River.
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Figure 1 Comparing Turbidity Results and Standard Limit for Drinking Purpose

Thingazar Creek was generally acceptable for aquatic life but its upstream turbidity
results were higher than downstream. Besides, upstream water color was black and it changed
as moss green in the downstream. Taungthaman Lake was not suitable for drinking purpose
because its results of pH, turbidity and TDS did not meet the standards for drinking purpose
and high values of these parameters were found. Dokehtawaddy River water results were
quite good compared to others according to the results of turbidity. Water pH and TDS results
of the river water were higher than Ayeyarwaddy River. Upstream turbidity results of
Ayeyarwaddy River water were higher than downstream.
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Figure 2 Manufacturing Industries Number of each Township

Mandalay District occupies several wastewater sources including domestics, manufacturing
industrial enterprises, infrastructure and service industries, agricultural lands, livestock, forestry
and mining. Townships of Mandalay settle along the Ayeyarwaddy River from upstream to
downstream. Upstream townships have higher population density and more large, medium
and small industrial enterprises than downstream (see Figure 2). Three of upstream townships
have ports along the river. Mandalay Industrial Zone is located in Pyigyidagun Township
which also has many livestock farms. The downstream township, Amarapura, has a large
number of small-scale industries. Amarapura and Patheingyi Townships are rural areas so they
also have agricultural areas and livestock farms. Forestry areas and a gold mine are found in
Patheingyi Township.

4. Discussion

Thingazar Creek, wastewater channel, passed three upstream townships so its water
quality was influenced by domestic and industrial activities. There were three aerators
installed in the creek so the water color changed in the downstream. Taungthaman Lake is
bounded with Amarapura and Pyigyidagun Township so its water quality was affected by the
domestic, industrial, livestock and agricultural activities. Upstream Dokehtawaddy River
water is pretty good as there is no significant pollutant source but a number of households,
industrial enterprises and the wastewater discharge point of Industrial Zone are found near
middle stream. However, the river water could dilute the wastewater until now but it would
be definitely difficult for long-run. Dokehtawaddy River originates from the plateau
limestone so its TDS results are higher than Ayeyarwaddy River due to the mineral deposit of



the sedimentary rock. Ayeyarwaddy River water has higher turbidity content so it could be
the effect of upstream mining and agriculture area contributing with urban wastewater at
Mandalay. In addition, high total coliform and E.coli values were detected along the river
according to the past study. It could be the results of ships, boats and urban wastewater.
There were no specific law for water pollution control, water quality standards and sufficient
monitoring activities in Myanmar. And, direct wastewater discharge practices should be
controlled by regulations. Water quality standards and enforcement activities are required to
enhance the Ayeyarwaddy River water quality.

5. Conclusions

This study analyzed the quality of the water of Ayeyarwaddy River Basin in Mandalay by
analyzing the data of five parameters (Temperature, DO, pH, Turbidity and TDS) for a period
of eleven months. The study identified the wastewater sources of each township as domestic,
manufacturing, industrial enterprises, infrastructure and service industries, agriculture,
livestock, forestry and mining. Finally the study assessed the current water related regulation
and enforcement activities.
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