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NATIONAL ENVIRONMENTAL QUALITY (EMISSION) GUIDELINES

CHAPTERI|
General Provisions
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Introduction

Definitions ~ 328gouSew3(0gIEoqpP:

2.

(d) Effluent means wastewater, treated or untreated, that is discharged to surface
waters from a treatment plant, sewer, or industrial outfall.
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Introduction

Over the past few vyears, the rapid growth of Myanmar's
population and economy had led to an increase in municipal
wastewater and industrial wastewater discharge volume.

The ineffective wastewater management had caused significant
environmental pollution in the major cities, especially Yangon
City.

Even though some of the wastewater treatment plant
Infrastructure had been constructed, the performance and quality
produced from the wastewater treatment plant (WWTP) are yet to
achieve the discharge standard stipulated in  National
Environmental Quality (Emission) Guideline.
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Introduction

« One of the main reasons is the lack of competent persons in the
wastewater treatment management supply chain such as system

designers, operation teams as well as the performance monitoring
team in WWTP.

* Nevertheless, many other factors also may affect the overall
performance of WWTP such as poor legislation and regulation

enforcement by local authorities, and lack of public awareness
among the industrial and community.




Introduction

« The right approach for the sustainability of wastewater
treatment & management will be shared with those
environmental practitioners to ensure that environmental
pollution can be minimized and provide a cleaner and safer
environment for the next generation.
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Wastewater Sources

Wastewater

Landfill
Effluent/
Leachate

Sewage/ Industrial

Municipal Effluent
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Wastewater Sources

Population Projection of Myanmar

For year 2020-2050
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Sources: United Nations Department of Economic and Social Affairs: Population
\Division for Myanmar, 2022
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Wastewater Sources

Population Projection of Yangon City
For Year 2020-2040

Population Projection (‘Million)

2020 6,003,820
2025 6,825,971
2030 7,760,706
2035 8,823,442
2040 10,031,707

Sources: JICA Study Team based on the Data Collection Survey for the Project for Updating
the Strategic Urban Development Plan of the Greater Yangon by JICA in 2017
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Wastewater Sources

Population Equivalent, PE

Population Equivalent = 242.5 L

» Sewage Volume generated per person per day
= 242.5 L/persons/day

Sources: The Republic of The Union of Myanmar: Data Collection Survey for Sewerage
System Development in Yangon City, Final Report, Japan International Cooperation Agency
JICA), 2019.
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Wastewater Sources

Sewage Generation of Yangon City
For Year 2017-2040

Year Population Sewage Generation
Projection m3/day

2020 6,003,820 1,455,926
2025 6,825,971 1,655,298
2030 7,760,706 1,881,971
2035 8,823,442 2,139,685
2040 10,031,707 2,432,689

Sources: JICA Study Team based on the Data Collection Survey for the Project for Updating
the Strategic Urban Development Plan of the Greater Yangon by JICA in 2017
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Wastewater Sources

Landfill
Effluent/Leachate




Wastewater Sources

Landfill Effluent/Leachate

> Definition: Liquid effluent generated from rainwater percolation
through solid waste disposed of in a landfill, the moisture
present in the waste, and the degradation products of residues.

» The leachate quantity is mainly determined by precipitation,
evapotranspiration, surface runoff, groundwater infiltration, and
the degree of compaction within a landfill.

» Leachate comprises of four major types of pollutants:
1. Dissolved organic matter (organic carbon, fatty acids)

2. Inorganic compounds (chloride, ammonium, phosphates,
nitrate)

3. Heavy metals (copper, zinc, lead, mercury)

4. Xenobiotic organic compounds (XOCs) (benzene, phenols,
phthalates)
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Wastewater Sources

Industrial Effluent




Wastewater Sources

I!ﬂ state/Region -m-

1 Yangon 1-47

2  Ayeyarwady 48 - 52 5
3 Bago 53-56 4
4  Kachin 57-59 3
5 Kayah 60 1
6 Kayin 61-62 2
7  Magway 63-65 3

Sources: Myanmar Management Information Unit: Industrial & Special Economic
Zone, 2019




Wastewater Sources

I!ﬂ state/Region -m-

Mandalay 66-72
9 Mon 73-75 3
10 Nay Pyi Taw 76 1
11 Rakhine 77-78 2
12 Sagaing 79-82 4
13 Shan 83-86 4
14 Tanintharyi 88-89 2

Sources: Myanmar Management Information Unit: Industrial & Special Economic
Zone, 2019
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Eutrophication in the drainage near Thein Phyu township, Yangon

Sources: Wastewater Management and Its Consequences; Interview With Si Thu
Tun — A Wastewater Expert. Myanmar Water Portal. 2020.
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Sustainability

Sustainability of
Wastewater
Treatment &
Management
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Sustainability

Education
» Formal education

» Informal Education

» Professional Training




Sustainability

» Formal education

— College/University (Environmental, pollution control related
courses)

9§ 7§ p5:0p020232935 ppdropogradS (w5a98)

YANGON TECHNOLOGICAL UNIVERSITY TECHNOLOGICAL UNIVERSITY (THANLYIN)




Sustainability

» Informal Education
- Seminar, conferences, social media (LinkedIn)

MCRB Contributes to Successful First International
Conference by Myanmar Environment Assessment Association

B January 09, 2020

‘ _ —
l’ ‘
The GFrst Tnternational Conference on

Environment and Sustainable Development

International
EIFC | o oo
» WORLD BANK GR35

E &thg Markets, Creating Opportunities




Sustainability

m @ I-Chem Solution Group of Companies

@\ i-Chem Solution Group of Companies

How well do you know about your #Protozoa in biological treatment?

#Amoeba are predominant under a young sludge age, could dominat: ...see more




Sustainability

» Professional Training

— Environmental Protection courses: Sewage Water Treatment,
Industrial Wastewater Treatment, etc.

- Theory and fundamental lecturing, hand-on practical training,
on-site training




Sustainability

Wastewater Treatment Training

Opening Ceremony of Total Water Treatment Training

Modules Program:
302 OPERATE, CONTROL AND MONITOR WASTE WATER

TREATMENT-BIOLOGICAL PROCESS COURSE
20-21 August, 2016

WWT

Jointly Coliaborated by
MES- WATER SUPPLY & SANITATION TECHNICAL DIVISION
&
i-Chem Academy Division, i-Chem Solution Sdn Bhd.

Date: 20th August, 2016 ;
M 3Dth Aughatly 2016 () Venue: Seminar Room, MES Bullding
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Sustainability

Hand-On Practical Training




Sustainability




Sustainability

Implementation
» Environmental Regulation

> Wastewater Treatment Plant
Design & Construction




Sustainability

Implementation

» Understanding and ensuring conformity with legislation,
regulations, standards, and codes
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NATIONAL ENVIRONMENTAL QUALITY
(EMISSION) GUIDELINES




Wastewater Sources

Sewage/Municipal




Sustainability

JG- g%o&aq oo%oéﬁ o?3c$: (Wastewater Treatment Facilities)
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This guideline applies to centralized wastewater treatment facilities receiving wastewater
from residential, commercial and industrial users. Guideline values are applicable to treated
sewage and contaminated storm water before being discharged to surface waters.




Sustainability

g%aao%mqémmcfmagqugqosqp: (Effluent Levels)

Parameter Unit Guideline Value
5-day Biochemical oxygen demand mg/I o0
Ammonia mg/I 10
Arsenic mg/I 0.1
Cadmium mg/I 0.1
Chemical oxygen demand mg/l 230
Chlorine (total residual) mg/l 0.2
Chromium (hexavalent) mg/l 0.1
Chromium (total) mg/l 0.5
Copper mg/l 0.5
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Sustainability

=%
Cyanide (free) mg/I 0.1
Cyanide (total) mg/I 1
Fluoride mg/I 20
Heavy metals (total) mg/I 10
Iron mg/I 3.9
Lead mg/I 0.1
Mercury mg/I 0.01
Nickel mg/I 0.5
Oil and grease mg/I 10
pH su-® 6-9
Phenols mg/I 0.5
Selenium mg/I 0.1
Silver mg/I 0.5
Sulphide mg/l 1
Temperature increase °C <3°
Total coliform bacteria 100 ml 400
Total phosphorus mg/I 2
Total suspended solids mg/I 50
Zinc mg/l 2

“/‘."0 /I vl
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Landfill
Effluent/Leachate




Sustainability

24  Waste Management
2.4.1 Solid Waste Management Facilities®®

This guideline applies to projects dedicated to the management of municipal solid waste and
industrial waste including waste receipt, unloading, processing, and storage; landfill disposal;
physico-chemical and biological treatment; and incineration projects. Industry-specific waste
management activities (e.g. medical waste) are covered in the relevant industry guidelines.

J-S g$_o5ogé: 84’99@_@3 (Waste Management)
J-Go >JC:pSgsodogpd: 8695§39c9Scs: (Solid Waste Management Facilities)?®
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*® Environmental, health, and safety guidelines for waste management facilities. 2007. International
Finance Corporation, World Bank Group.




Sustainability

Effluent Levels (for landfills) §8,0005336P53I0CIO0IYOIF|ADG:

Guideline Value
Hazardous Waste Municipal Solid Waste
Parameter Unit Landfills Landfills

Daily Monthly Daily Monthly

Max. Average Max. Average
5-day Biochemical oxygen me/L 520 56 140 37
demand
Ammonia mg/L 10 4.9 10 4.9
Aniline mg/L 0.024 0.015 - -
Arsenic mg/L 1.1 0.54 — —
a-Terpineol mg/L 0.042 0.019 0.033 0.016
Benzoic acid mg/L 0.119 0.073 0.12 0.071
Chromium (total) mg/L 1.1 0.46 - -
Naphthalene mg/L 0.059 0.022 — —
p-Cresol mg/L 0.024 0.015 0.025 0.014
pH S.uU.? 6-9 6-9 6-9 6-9
Phenol mg,/L 0.048 0.029 0.026 0.015
Pyridine mg/L 0.072 0.025 - -
Total Suspended Solids mg/L 88 27 88 27
Zinc mg/L 0.535 0.296 0.2 0.11

“Standard unit
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Industrial Effluent




Sustainability
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2.3 Manufacturing

2.3.1 Food and Beverages Manufacturing




Sustainability
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2.3.1.4 Food and Beverage Processing”

This guideline covers the processing of meat, vegetable, fruit, and other raw materials in
value-added food and non-fermented beverage products for human consumption

" Environmental, health, and safety guidelines for food and beverage processing. 2007. International
Finance Corporation, World Bank Group.
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2§0003BEPSIP0G003905g/054p: (Effluent Levels)

Parameter

Unit Guideline Value

5-day Biochemical oxygen demand

mg/l 50

Active ingredients / Antibiotics

To be determined on a case

specific basis
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Sustainability

=Sl
Chemical oxygen demand mg/l 250
Oil and grease mg/l 10
pH S.U.* 6-9
Temperature increase °C <3P
Total coliform bacteria 100 ml 400
Total nitrogen mg/l 10
Total phosphorus mg/l 2
Total suspended solids mg/l 50

* Standard unit

> At the edge of a scientifically established mixing zone which takes into account
ambient water quality, receiving water use, potential receptors and assimilative
capacity; when the zone 1s not defined, use 100 meters from the point of discharge




Sustainability

» Design and construct an appropriate Wastewater Treatment Plant
(WWTP).

Conduct Wastewater
Characteristic Study (WCS)

Calculate & Design the WWTP
according to Non-Compliance
Parameters in WCS Report

Construct the WWTP
according to the design
calculation




WWTP Design Calculation

Sustainability

AERATION TANK

Flowsrate per Day = 24 .00 m3nd Mo of Cycle per Day = 4 cyclefd
BODS = &S00 mgiL SBR Cycle = 12 hicycle
Mo of SBR = 2 unitz Leration Period = 2 h
Mo of Cycle/SBR = 2 cycles |F/M SBR = 0050 Md
MLWSS = 3000 mgil Filing Pericd = G h
F/M Ratio = 0.15 Flowsrate per Hour = 1.00 m3h
Settled MLSS Conc = 0.8 9% Inceming BODS/cycle = 3.6 kglcycle
Aeration Height = T.25 m MLVSS Reguired = 720 kg
Leration Wolume = 240 m3
Decant “Wolume = &0 m3
Cecant Lewvel (from ground) = S4m
MLSS Lewel (from ground) = 27 m
% Decant ower Aeration Vol = 250 %
AlIR BLOWER
O=ygen . BODS = 2.5 OTE @ 7.25mH = 29.0 %
OTE per meter height = 4.0 % Aijr Blower = 162 maih
Diffuser Air Speed = 5.0 m3h Aeration Area = .40 m2
Diffuser Diameter = 330 mm Mo of Diffusers per SBR = 3 unit
Diffuzer Eff Diameter = 300 mm Each Diffuzer Area = 0071 m2
Diffuser Coverage = 6.2 %
Air Blower Delivery Head = .0 m

|
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WWTP Design Drawing
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Sustainability

WWTP Design Drawing
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Construct a WWTP
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Sustainability

Monitoring
»Internal Monitoring

» External Monitoring




Sustainability

Monitoring
» Internal Monitoring

* Design a Performance Monitoring Program
according to the WWTP process design

e Set up an appropriate internal laboratory

e Carryout analysis testing according to the frequency
required
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Sustainability

Eg: Food & Beverage WWTP

Influent EQ Tank Chemical Treatment Dissolved Air Flotation

B~

Aeration Tank Secondary Clarifier Final Discharge
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Performance Monitoring Laboratory & Instrument
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Performance Monitoring Sheet
Bysiem Parameiers Onit Date
410 il ] 1T1M0 1410 1910 2210 210 a1l
[ Tnfluent Flow Hate miday 3080 3570 35 a0 3730 4ZF 40 3o 80 2950 37 a0
FH - L] ] o .0 =] o.h Fil| [
coD g1 1860 - 1744 - 1520 - 18592 -
B g/l 450 - dinn - 220 - 4494 -
155 gyl ] - 300 - 458 - 412 -
Temperature 2 el el 250 2o el iy L] 204 ] Ao
Aeranon FH - [ b.5 o oo [ 3R] oo [+ oo
Tank L) g/l J.0 3.4 i 3.0 N .o ] 3.7
S an sl 4700 A50 Al 450 520 TN a0 aal
oW - Yo 00 - o S - TOV. 9 - T£1.04 -
MLSS g1 4854 - A522 - 4824 - 782 -
WLNWSS g/l 4024 - Jobd - Jabd - Bl -
T Rafio - 0. 11 - o122 - 0. 14 - .10 -
(] ] g/l ab.l - BTN - T O - 11000 -
oOUUR mag/T.hr 43 89 - 37 95 - 30 8T - IR TE -
SOOR ma/g. hr 1050 - I - O 54 - O 31 -
[ Mifrogen a1 35.6 - 360 - 403 - 305 -
Fhosporus magT 10.8 - o8 - 107 - 10.7 -
BCOD 100 - 100 - 100 - 100 -
N - T3 o748 T S 8.0
‘P 22 o2 t2A1 i 22
Fimal Flow Hate m-iday R S R0 EI“H ] kTN 44 10 Ja_ 20 2190 25 a0
Discharge FH - o5 0.0 o0 0.8 o0 o5 o5 o4
(] ] g/l e oY ] o ok T ok i3]
B gyl 14 - 18 - 25 - 20 -
Ol & Grease g/l 2.4 - eyl - el - 2.4 -
155 magyl T8 - el - 20 - 3b -
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23 el
Performance Monitoring — Control Chart
COD Final Discharge for January 2022
300
250
< 200 AN\
(oT]
% 150
(]
S 100
50
0
30-12-21 04-01-22 09-01-22 14-01-22 19-01-22 24-01-22 29-01-22 03-02-22

Date

—---COD FD Upper Control Limit —NDischarge Standard
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» External Monitoring

* Wastewater sampling and testing are carried out by
the external laboratory with the ISO/IEC 17025
Accredited Status.

* ISO — International Organization for Standardization
* |EC — International Electrotechnical Commission
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23 el
(RED/),
ND
<S’ORN Qt\
v" General requirements for the competence of testing and calibration laboratories
v" The management system has been approved
v" The methods used for calibration are validated
v" The calibration results have been independently compared to the results of other

accredited labs
The claimed uncertainties have been verified.

Procedures for the entire calibration process are in place, making sure all
instruments get a proper, correct calibration and constant quality will be delivered

AN
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Management requirements are
related to the ability to provide quality
products and services that meet
customer requirements as well as
applicable statutory and regulatory
requirements consistently. It also aims
to enhance customer satisfaction
through the effective application of
the system, including processes for
improvement of the system and the
assurance of conformity to customer
and applicable statutory and

regulatory requirements.

« Management requirements are
related to the operation and
effectiveness of the quality

management system within the
laboratory.

* Technical requirements address the
competence of staff, testing
methodology, equipment and
quality, and reporting of test and
calibration results.

| i il ~|’i|ﬂ " N
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Enforcement
> Execute the enforcement

» Provide guidance for industrial to
comply with  environmental
regulation
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Enforcement

» Execute the enforcement according to the
Myanmar environmental regulation, National
Environmental Quality (Emission) Guideline.
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3 NOVEMBER 2013

Factories to set up wastewater treatment facilities in Yangon, Myanmar

WATER

Yangon City Development Committee (YCDC) of Myanmar has ordered around 80
factories in the city to set up wastewater treatment facilities by the end of the year.

The agency has warned that it will seize business licenses for all factories that fail to have proper
water treatment facilities in place by 2014.

YCDC's pollution control and cleaning department head Than Lwin Oo said that 207 out of 3,264
factories within the city’s industrial zones release wastewater into waterways.

/“o //\”
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Among the 207 factories, 109 ensure proper treatment while 78 are not following YCDC standards.

Untreated wastewater creates bad odours and water pollution for residents near the industrial
zone.

The agency instructed the 78 firms to initiate the process of water treatment earlier in September.
However, only 49 of them have responded to say that they would complete the installation of
treatment equipment by November.

A recent survey by YCDC has revealed that among those that did not respond to the order, 19
factories are due to initiate work, while some have stopped operations and some are already
complying with the set standards.
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» Provide guidance for industrial to comply with
environmental regulation

Explain the Myanmar environmental
regulation, National Environmental Quality
(Emission) Guideline

Listen to the industrial voice and provide
guidance in environmental regulation
compliance

Recommend a qualified environmental
consultant in WWTP desigh & construction
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Conclusion




Conclusion

v'With cooperation and support from stakeholders
(education center, industrial owner,
environmental practitioner, and government),
the sustainability of wastewater treatment and

management can be achieved.




Conclusion

Clean Water in Myanmar







