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EXECUTIVE SUMMARY

i) Background and Purpose

The main objectives of the water quality survey are set to confirm the pollution statuses in the
target river basin and to examine the impacts of industrial wastewaters or other pollution
sources on Hlaing River in Yangon. The water quality survey was composed of total five times
surveys: in February 2016, June 2016, January - February 2017, September 2017 and February
2018 in order to cover the dry season and rain season from 2016 to early 2018. This water
quality survey report presents the results from 3" survey and 4"surveys focusing to check the
suitability of possible intake points for future water supply.

ii) Findings

The findings from 3™ and 4" water quality surveys at Kokkowa in the Hlaing River basin and 4™
water quality survey in Wataya are summarized as follows.

(1) Basic parameters of two sampling points are acceptable for water supply as new water
sources. However, turbidity was more than 200 times of WHO standards. Therefore
sedimentation treatment should be applied.

(2) Moderate level of organic substances at Kokkowa was indicated by COD. It was not an
elevated level, but slightly higher than desirable level for water supply source in the dry season.
It needs to be noted for the water supply plan and water treatment plant design.

(3) Pesticides values from both sampling points fall under the acceptable limit by comparing
with Japanese and Vietnamese standards. However pesticides should be monitored by season
because there is agricultural land along the river.

iii) Conclusions and Recommendations

The water quality monitoring results at Kokkowa and Wataya were analyzed. Overall, water
guality in the Kokkowa River, which will be used as the water supply source, is likely to be
suitable for water supply purposes. However, the pesticides, BOD and COD parameters etc.
should be monitored seasonally. Wataya point requires more surveys and examination to
confirm check the suitability as a drinking water source.
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1 INTRODUCTION AND OBJECTIVES

1.1 Background

JICA Expert Team, ECD Yangon and YCDC (WSD and PCCD) conducted water quality
surveys of the Hlaing River basin from February 2016 to February 2018. The primary purpose
of this study was to collect and analyze data to be used in the assessment on the condition of
surface water in the Hlaing River. In detail, Kokkowa is proposed for intake point of Kokkowa
Water treatment plant by YCDC. Wataya is considered to be potential intake point for water
supply to Hlawga Reservoir. The water quality of Kokkowa and Wataya analysis are very
important for future water supply in Yangon (see the target area in Figure 1.1-1).

The Project for Capacity Development in Basic Water Environment Management and EIA
System in the Republic of the Union of Myanmar, has been implemented cooperated with
Environmental Conservation Department (ECD), Pollution Control and Cleansing Department
(PCCD) and Engineering Department Water and Sanitation (EDWS) of Yangon City
Development Committee (YCDC), and JICA Expert Team. This project aims to get the
knowledge and information on the water quality survey for the current status of the Hlaing
River Basin through the on-site measurement and laboratory analysis.

The water quality survey was conducted for a total five times: in February 2016, June 2016,
January - February 2017, September 2017 and February 2018.

Target Area of Water Quality Survey
N
Wataya
Kokkowa
Legend
Hlaing River
0 25 5 7.5 10 km O Target Area

Source: EDWS, YCDC

Figure 1.1-1 Target Area of Water Quality Survey
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1.2 Objectives

The water quality data in Kokkowa and Wataya is collected and analyzed, focusing on physical,
biological and chemical contamination. Considering the design of Kokkowa Treatment Plant
and other water supply plan, the objectives of water quality survey for target area are developed
as follows,

(1) To investigate the seasonal changes of water quality in Kokkowa and Wataya which are the
upper parts of Hlaing River.

(2) To confirm water quality whether it is suitable for domestic water supply.

1.3 Legal basis of water quality survey

YCDC was initially established as a city municipal organization since Myanmar was under the
British to carry out municipal works, and its name was changed in history as Ran-goon City
Municipal Corporation in 1922, as Rangoon City Municipal Committee in 1972, as Rangoon
City Development Board in 1977, as Rangoon City Development Committee in 1985 (YCDC,
2014a).

According to the provisions of Yangon City Development Law (14 May 1990), YCDC
bestowed wide powers and authority, for instance, YCDC was authorized to implement its own
project by using its own funding resources. However, at present, YCDC needs to apply
permissions of projects to the national government, and the funding sources of YCDC are
incorporated into the national budget by the new policy. YCDC set up as a ministerial level and
comprises with 20 departments and one committee office, to create a modern city with the
features and characteristics of city while preserving its greenery and the intrinsic beauty for its
citizens by the guidance of the national government. YCDC is directly responsible for the
development and maintenance of Yangon City in all aspects.

According to Yangon City Development Law, YCDC must organize with minimum seven
members to maximum 15 members; the Chairman, Vice-Chairman (Vice-Mayor), Secretary,
Joint Secretary, and the other are Committee Members. Mayor of Yangon City is responsible
not only the Chairman of YCDC but also the minister of Development Affairs of Yangon
Region.

Engineering Department (Water & Sanitation) (EDWS) is one of the 20 departments under
YCDC, which is responsible to supply of clean and potable water to the citizens of Yangon City
and to serve sewerage and sanitation facilities of the city.

Department of engineering (Water& Sanitation) is trying to implement the duties &
responsibilities of department by doing the following five objectives activities-

To distribute daily clean and fresh drinking water to the people who are living in Yangon.

To collect the water tariff fully.

To protect the non-revenue water.

To develop and manage the water distribution and the system of sewage with the help of
modern technology.

PR

The Organization of Engineering Department (Water & Sanitation) has one Head of Department
as chief engineer and three Deputy Head of Department for three deputy chief engineers. There
are reservoir division, supporting division, water supply division, electrical and mechanical
division, pipe plant division, administration finance division, and sanitation division in
Engineering Department (Water and Sanitation). Water quality monitoring section is one of the
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sections under supporting division. Responsibility of water quality monitoring section is water
quality analyzing and monitoring of reservoir, tube well and water distribution pipeline which
supply by YCDC. Furthermore it monitors the Kokkowa River, new water source, for water
supply. EDWS laboratory can monitor 26 parameters which is physical, chemical and
bacteriological analysis. Water Quality Monitoring Section have to change of the existing
monitoring methods to the standardize methods which are recommended in Myanmar National
Drinking Water Quality Standard.
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2 SURVEY METHODS

2.1 Role and responsibility of survey team

Following tables show role and responsibility of 3" and 4™ survey team.

Table 2.1-1 Role and Responsibility of 3" survey team

Organization Responsibility
JICA Expert Team Supervisor of water quality survey
Environ Myanmar Co.,Ltd Surveyors
- Water quality sampling and onsite measurement
- Send water samples to Lab.
- Outsource the water quality analysis.
ECD (YYangon), YCDC Counterparts
(EDWS , PCCD) - Analyze water sample in EDWS Lab.
- Water quality sampling and onsite measurement

Source: EDWS, YCDC

Table 2.1-2 Role and Responsibility of 4" survey team

Organization Responsibility
JICA Expert Team Supervisor of water quality survey
- Outsource the water quality analysis to Japanese lab
Social & Environmental Surveyors
Associates-Myanmar - Water quality sampling and onsite measurement

- Send water samples to Lab.

- Outsource the water quality analysis to Myanmar lab
ECD (Yangon), YCDC Counterparts

(EDWS , PCCD) - Analyze water sample in EDWS Lab.

- Water quality sampling and onsite measurement

Source: EDWS, YCDC

2.2 Sampling schedule

The sampling schedule for 3™ water quality survey in Hlaing River Basin is listed below.

- 8:00-16:30, 30 January 2017: Sampling in the Hlaing River and Shwe Pyi Thar 1Z
- 8:00-16:30, 31 January 2017: Sampling in the Hlaing River and Pan Hlaing River
- 8:00-14:00, 1 February 2017: Sampling in Kokkowa

The sampling schedule for 4" Water quality survey in the Hlaing River Basin is listed below.

- 8:00-16:30, 18 September 2017: Sampling in the Hlaing River and Pan Hlaing River

- 8:00 — 16:30,19 September 2017: Sampling in the Hlaing River, Pan Hlaing River and
Shwe Pyi Thar 1Z

- 8:00-14:00, 20 September 2017: Sampling in Kokkowa

2.3 Sampling points

The surface water samples were taken from 10 points in the Hlaing River basin. Among them,
in the report, two points, namely, Kokkowa and Wataya were selected to evaluate the results
because YCDC has a plan or preliminary idea to take raw water for water treatment plant from
these points. See these two main sampling points in Figure 2.3-1.
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Sampling Points of Water Quality Survey
N

Wataya

‘(okkowa

Legend

Sampling Point
® Kokkowa
' Wataya
Hlaing River

0 25 5 7.5 10 km

Source: EDWS, YCDC

Figure 2.3-1 Sampling Points of Water Quality Survey
2.4 Survey parameter

24.1 Measurement parameter
Following parameters are analyzed for each water sample.

1) Onsite measurement parameters -
Air temperature, pH, EC, salinity, turbidity, water temperature, ORP, DO, TDS
2) Laboratory Analysis parameters -

Total coliform, TSS, BOD, COD, cyanide, oil and grease, phenols, total phosphorus, total
nitrogen, zinc (Zn), total chromium (T-Cr), chromium (hexavalent), arsenic (As), copper (Cu),
total mercury (Hg), cadmium (Cd), lead (Pb), pesticides and PCBs

This report will focus on eight parameters, i.e., BOD, COD, pesticides, turbidity, pH, salinity,
total phosphorus and total nitrogen of Kokkowa and Watayar sample. Among them, seasonal
changes between dry and wet season are examined for total phosphorus and total nitrogen data
of Kokkowa sampling point.

24.2 Guideline levels

In Myanmar, there is Environmental Quality (Emission) Guidelines (NEQG) (MOECAF, 2015)
to be applied for wastewater, storm water runoff, effluent and sanitary discharges and Myanmar
National Drinking Water Quality Standards by MOH. Moreover, EDWS central laboratory use
drinking water quality guideline values of WHO and Myanmar National Drinking Water
Quality Standards by MOH for domestic water supply. At the present, there has no river water
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quality standards in Myanmar. Therefore, Japanese Environment Standard. (Environment
Agency Notification No. 59) and Vietnamese environmental standard (QCVNO08:2015) are also
introduced for reference. To evaluate surface water quality in this surveys, Vietnamese
environmental standard was selected to be referred because Myanmar and Vietnam are
neighboring countries and water quality characteristic is similar.

Table 2.4-1 Water Quality Standards Guidelines

No | Parameter Unit | Japanese Vietnamese | Drinking | Drinking
Environment Environment | water water
Standard al  Standard | quality quality
(A1) guideline | Standard
used in | of MOH
EDWS
mainly
based on
WHO
guideline
1 BOD mg/l | < 1 - 10 mg/l (for | 4 <2 -
rivers)
2 COD mg/l | - 10 - -
3 Pesticides mg/l | - See Table See Table | See Table
3.1-1 3.1-1 3.1-1
4 Turbidity NTU | - - 5 5
5 pH mg/l | 6.0-85(ClassD: |6.0-85 6.0-85 |65-85
Water for
agricultural use in
rivers)
6 Salinity ppt - - 0.5
7 Total mg/l | <0.1 (Class V: - - -
phosphorus Fishery class for
(T-P) marine products
and agricultural use
in lakes)
8 Total nitrogen | mg/l | <1 (Class V: - - -
(T-N) Fishery class for
marine products
and agricultural use
in lakes)

Source: Environment Agency Notification No. 59 (Ministry of Environment in Japan, last
amended in 2016), Vietnamese national technical regulations on surface water quality (Al
Class: for domestic water supply) (QCVN 08-MT 2015/BTNMT), Draft national drinking water
quality standards (MOH superseded by MOHS, 2014), Guidelines for drinking-water quality
(fourth edition, WHO, 2011)

2.5 Sampling and Measurement

251

The water samples were taken from a boat or bridge. Firstly, a plastic bucket was rinsed three
times directly with sample water. Sample water was taken and mixed to be homogeneous water
in the bucket. Each sample bottle was rinsed three times with the homogeneous water and then

Sampling method
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filled by the sample water for laboratory analysis. After samples were collected, they were kept
in an ice-box and transported to laboratories.

Source: JICA Expert Team

Figure 2.5-1 Photos of Water Sampling
2.5.2 On-site measurement method

The pH, EC, DO and some other measurement parameters were analyzed by an on-site water
quality meter.

A‘i\\\\"

Source: JICA Expert Team

Figure 2.5-2 Photos of On-site Measurement at Kokkowa

The following Table shows a list of equipment used for on-site measurement.

Table 2.5-1 Field Measurement Equipment

No. | Manufacture Model Name Parameter
1 Horiba U52G Multiparameter Water pH, DO, conductivity (EC),
Quality Meter salinity, TDS, water temperature,
turbidity, ORP

Source: JICA Expert Team
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2.5.3

Laboratory analysis method

WATER QUALITY SURVEY REPORT

The following Tables show laboratory analysis methods of 3™ and 4" water quality survey.
Table 2.5-3 Analysis Method of 3rd Water Quality Survey

No. Parameter Method Name of laboratory
1 BOD In-house method based on Standard CLT(Thailand)
methods for the examination of water
and wastewater (APHA, AWWA, and
WEF) 22nd Edition, 2012, 5210 B
2 COD Cr In-house method based on Standard CLT(Thailand)
methods for the examination of water
and wastewater (APHA, AWWA, and
WEF) 22nd Edition, 2012, 5220 C
3 Total organic In-house method based on EPA Method | CLT(Thailand)
chlorine 508 by GC/u-ECD
pesticides
4 Total organic In-house method based on EPA Method | CLT(Thailand)
phosphorus 507 by GC/FPD
pesticides
5 Total nitrogen | In-house method based onStandard CLT(Thailand)
(T-N) methods for the examination of water
and wastewater (APHA, AWWA, and
WEF) 22nd Edition, 2012, 4500-N C
5 Total In-house method based on Standard CLT(Thailand)
phosphorus methods for the examination of water
(T-P) and wastewater (APHA, AWWA, and
WEF) 22nd Edition, 2012, 4500-P J
Source: JICA Expert Team
Table 2.5-4 Analysis Method of 4th Water Quality Survey
No. Parameter Method Name of laboratory
1 BOD Respirometric DOWA Eco-system—Myanmar Co., Ltd. for
method (HACH survey in Hlaing River basin
Method 10099)
2 COD Cr JIS K0102 (2016) OSUMI CO., Ltd.
20.1
3 Pesticides See below OSUMI CO., Ltd.
4 Total nitrogen | JIS K0102(2016) OSUMI CO., Ltd.
(T-N) 45.2
5 Total JIS K0102(2016) OSUMI CO., Ltd.
phosphorus 46.3.1
(T-P)

Source: JICA Expert Team
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3 RESULTS AND DISCUSSION

3.1 Water quality results

Overall, pH value as well as the concentration of salinity and BOD were acceptable for raw
water in the proposed area of water treatment plant for Kokkowa River water. The Wataya point
showed higher pollution level compared with Kokkowa with regard to turbidity, COD, total
phosphorus and total nitrogen.

3.1.1 Basic parameters

(i) pH

The figure illustrates the range of pH value at Kokkowa and Wataya water sampling point. The
pH range of the drinking water quality standard of MOH is 6.5 to 8.5. The values of Kokkowa
point and Wataya point in the 4™ survey are 7.8 and 7.61 respectively. Compared with Drinking
Water Quality Standard of MOH, these sampling results of pH value is acceptable for raw water
of proposed water treatment plant.

4 th Water Quality Survey ; pH
9
85
8 i == == MOH
Mini
7.5
T
o
7 MOH
Maxi
65 — e e - ———
55
Wataya Kokkowa
Sampling Point

Note: MOH line shows the acceptable range of draft national drinking water quality guideline value (MOH,
2014)
Source: EDWS, YCDC

Figure 3.1-1 pH Level of Kokkowa and Wataya
(ii) Turbidity
Figure 3.1-2 shows the turbidity of Wataya and Kokkowa sampling point. As the river water

character, turbidity is quite high in both points compared with the WHO guideline and MOH
standards.
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4 th Water Quality Survey ;Turbidity

1000
=)
EE 100
— @
Za I Turbidity
- a0
28 (NTU)
E 10 == == \WHO Standard

Wataya Kokkowa

Sampling Point

Note: 5 NTU is suggested by WHO Standard: Guidelines for drinking-water quality (fourth edition, WHO,
2011) as a requirement for small and rural water supplie
Source: EDWS, YCDC

Figure 3.1-2 Turbidity level of Kokkowa and Wataya
(iit) Salinity
Figure 3.1-3 provides the salinity of Wataya and Kokkowa sampling points. The salinity level

of both points at Wataya and Kokkowa are under the value of drinking water guideline applied
in EDWS.

4 th Water Quality Survey ;Salinity

0.8
0.7
0.6
=
205 S —

0.4
03 I Salinity

02 == == \WHO Standard
w1
0.0

Wataya Kokkowa

Salinity (

Sampling Point

Source: EDWS, YCDC
Figure 3.1-3  Salinity Level of Kokkowa and Wataya
3.1.2 Organic substances
(i) BOD

Figure 3.1-4 shows the BOD levels obtained from Wataya and Kokkowa. The amount of BOD
in Wataya and Kokkowa are 2.3 and 3.72 respectively while the Vietnamese environment
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standard of BOD is 4 mg/l. BOD levels in Wataya and Kokkowa points are lower than
Vietnamese standard.

4 th Water Quality Survey ; BOD

450
4.00 - - - - -
3.50

= 3.00

£ 250

‘é 2.00 50D

@ 1.50 == == \/jetnam Standard (A1)
1.00
0.50

0.00
Wataya Kokkowa

Sampling Point

Vietnam Standard (Al): Vietnamese national technical regulations on surface water quality (Al Class: for
domestic water supply) (QCVN 08-MT 2015/BTNMT)
Source: EDWS, YCDC

Figure 3.1-4 BOD level of Kokkowa and Wataya
(ii) COD
Figure 3.1-5 shows the COD levels obtained from Wataya and Kokkowa. The Vietnamese
environment standard of COD is 10 mg/L (Al Class for domestic water supply). The amount of
COD in Wataya and Kokkowa are 11 and 8.3 respectively. Wataya point shows slightly higher

COD than reference Vietnamese environment standard. The Kokkowa point’s valude is lower
than the Vietnamese standard.

4 th Water Quality Survey ; COD Cr
12

11

10 —

B COoDCr
m——\fjetnam Standard (A1)

Wataya Kokkowa

coD (mg/l)

~

=]

Sampling Point

Vietnam Standard (Al): Vietnamese national technical regulations on surface water quality (Al Class: for
domestic water supply) (QCVN 08-MT 2015/BTNMT)
Source: EDWS, YCDC

Figure 3.1-5 COD Level of Kokkowa and Wataya
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3.1.3 Nutrients
() Total phosphorus (T-P)

Total phosphorus concentrations were recorded during dry season by the 4" survey and wet
season by the 3" survey for the Kokkowa sampling point as well as during the dry season by the
4" quality survey for Wataya. Total phosphorus results of Wataya and Kokkowa in the dry
season exceeded the reference Japan Environment Standard. i.e., 0.1 mg/L for lakes, while it is
less than 0.1 mg/I of standard in the wet season.

The total phosphorus to be applied to the river water quality is not included in the reference
standard shown in Table 2.4-1. It is know that the high phosphorus values may trigger the
significant algae bloom in the enclosed water body and in general not much considered for
conservation of flowing river water. Although the possible adverse impact by phosphorus in
rivers could be limited, such moderate level of phosphate in the dry season indicates the
pollution impact from domestic wastewater, agricultural wastewater and others.

4 th Water Quality Survey ; Total Phosphorus 3rd and 4 th Water Quality Survey at Kokkowa;

02 Total Phosphorus (T-P)

0.8 03

0.25

02
e T0tal phosphorus (T-P)
0.15

0.1 s Japan Standard

Z o016
B
Eols
v
2 012

2 01 . Total phosphorus (T-P)
s O

g

2 008

§ 00

2 004 Japan Standard

Total Phosphorus{mg/1)

0.05

0
0.02
3rd Survey 4th Survey
0 Dry Season Wet Season

Wataya Kokkowa

Sampling Point Sampling Season

Note: “Japan Standard” shows Class V, fishery class for marine products and agricultural use in lakes,
Environment Agency Notification No. 59 (Ministry of Environment in Japan, last amended in 2016),
Source: EDWS, YCDC

Figure 3.1-6  T-P Results
(i) Total Nitrogen (T-N)

The figure 3.1.7 illustrates T- N level of Kokkowa between the dry and wet season. The T-N
concentration of dry season (6.58 mg/l) was sharply decreased in the wet season (1.1 mg/l). In
the 4" quality survey of Wataya, T —N concentration is slightly higher than the reference
standard; Japanese Environment Standard for lakes (1.1 mg/L).

As mentioned above for T-P, T-N is also not included in the reference standard shown in Table
2.4-1. In general, ammonia, nitrite and nitrate, not total nitrogen are specified in the surface
water quality standard for rivers. At this time such individual nitrogen forms were not
investigated because of unavailability of reliable laboratories. The laboratories that can analyze
a slight level of phosphorus with good precision in water environment were not found local area
and it was difficult to assure good preservation conditions to transport phosphorus samples to
overseas countries. In order to evaluate the nitrogen-related water quality status, each chemical
form of nitrogen needs to be checked.
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4 th Water Quality Survey ; Total Nitrogen (T-N) 3rd and 4 th Water Quality Survey at Kokkowa;
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Figure 3.1-7 T- N Results
3.14 Pesticides

The following table shows the concentration of pesticides at two sampling points. According to
results, any pesticides were not detected under this survey conditions. It was good in terms of
usage for water supply. However, the monitoring must be closely linked to periods of pesticide
use. In the excessive rainfall time or irrigation period, the water containing pollutants flushes
out from the land to the river. Therefore, pesticides and other residues including nitrates and
phosphates can be quickly transported and contaminate ground water and fresh water over a
large geographical area. The individual pesticides have unique properties and many variable
factors that determine the specific risk in terms of water pollution. Thus more monitoring data
targeting on the pesticides use period and flood season will be necessary.
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Table 3.1-1 Pesticides monitoring results of Wataya and Kokkowa

No. | No Unit | No.1 No.10 Reference Standard or
Guideline
Location name Wataya Kokkowa \SAt/Jrface Drinking Water
ater
Vietnam Myanmar
Left/Center/Right Center Center Env.Std MOH  Draft
(QCVNO8:2 | National
015) Drinking Water
Sampling Date 19/9/2017 | 20/9/2017 | A2 8%81'53/ Std
Sampling Time 11:16 9:46 For Domestic
water supply
with
treatment
1 Aldrin mg/L | < 0.0005 < 0.0005 0.1 <0.00003
(Aldrin+Diel
drin)
2 Atrazine mg/L | <0.0005 < 0.0005 - 0.1
3 4,4'-DDD mg/L | <0.0005 < 0.0005 - -
4 4,4'-DDE mg/L | < 0.0005 < 0.0005 - -
5 4,4-DDT mg/L | < 0.0005 < 0.0005 0.001(DD | 0.01(DDT)
1))
6 Endosulfan mg/L | <0.0005 < 0.0005 - 0.03
7 Endosulfan sulfate mg/L | <0.0005 < 0.0005 - -
8 Endrin mg/L | <0.0005 < 0.0005 - 0.0006
9 HCH-alpha (benzene mg/L | <0.0005 < 0.0005 0.00002 -
hexachloride-alpha) (BHC)
(alpha-BHC)
10 | HCH-beta(beta-BHC) mg/L | <0.0005 < 0.0005 -
11 | HCH-delta(delta-BHC) | mg/L | <0.0005 < 0.0005 -
12 | HCH-gamma(Lindane) | mg/L | <0.0005 < 0.0005 -
(ganma-BHC)
13 | Alachlor mg/L | < 0.0005 < 0.0005 - 0.02
14 | Diazinon mg/L | <0.0005 < 0.0005 - -
15 | Chlorpyrifos mg/L | < 0.0005 < 0.0005 - 0.03
16 | Dimethoate mg/L | <0.0005 < 0.0005 - 0.006
17 | Imidacloprid mg/L | < 0.0005 < 0.0005 - 0.01
Source: EDWS, YCDC
3.2 Discussion
3.2.1 Discussion of basic parameters results

(i)

pH is an important parameter for evaluating toxicity of an aquatic system. High

acidity (a low pH) can convert insoluble metal sulfides to soluble forms, which
increases the bioavailability. A high pH can also cause ammonia toxicity. The
surface measurements from the two sampling points showed the pH level fell in the
acceptable limit of drinking water quality standard of MOH. Therefore the pH level

of these sampling points are suitable for water supply.

3-6




Project for Capacity Development
in Basic Water Environment Management and EIA System WATER QUALITY SURVEY REPORT

(i)

Turbidity is the cloudiness of the water, which is related to the shape, size and
concentration of particles suspended in the water. Turbidity typically increases
during high flow events (e.g. heavy rain, snowmelt, etc.) as soil particles are
washed off from city streets, parking lots and agricultural fields. Resuspension of
river sediments under high flow conditions can also contribute to higher turbidity
levels. In the Hlaing river basin, turbidity is higher than twenty times of WHO
standards. As a result, if they are applied for water supply, sedimentation treatment
will be required.

2.5

Turbidity Level of Kokkowa and Wataya
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5 7.5 10 km Target value for Turbidity is 5 NTU (WHO Standard)

(i)

3.2.2
(i)

Source: EDWS, YCDC

Figure 3.2-1 Turbidity level of Kokkowa and Wataya sampling points

Salinity of the river water is the concentration of total salts dissolved in the water.
Rain falling over the river will add freshwater back to the surface and decrease the
salinity, although the salinity can increase in the blackish water or sea water
depending on the tidal effect. Salinity is typically expressed in units of “parts per
thousand” (ppt). Regarding samples taken in the raining season, salinity values
were under the guideline of WHO standards. Thus these sampling points were
suitable for water supply at the survey time. However, especially in Wataya, which
is closer to the sea, the change in salinity and behavior of saltwater intrusion should
be checked.

Discussion of organic substances results

Biochemical oxygen demand (BOD, also called biological oxygen demand) is the
amount of dissolved oxygen needed (i.e. demanded) by aerabic biological organisms to
break down organic material present in a given water sample at certain temperature
over a specific time period. The BOD value is commonly expressed in milligrams of
oxygen consumed per liter of sample during 5 days of incubation at 20 C. It is often
used as an indicator of organic pollution level in the water. BOD is similar in function

3-7


https://en.wikipedia.org/wiki/Oxygenation_%28environmental%29