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Atomic Absorption Spectroscopy

Biochemical Oxygen Demand

Chemical Oxygen Demand

Colony Forming Units per 100 milliliters

Dissolved Oxygen

DeciSiemens per meter

Environmental Conservation Department

Gas Chromatography

Gas Chromatography /Mass Spéctrometry

Nitrogen - Phosphorus Detectors (NPD) for Gas Chromatography
High Performance Liquid Chromatography

HPLC/ Electrochemical detection method

Inductively Coupled Plasma / Atomic Emission Spectrometry
Inductively Coupled Plasma/ Mass Spectrometry

Liquid Chromatography

Liquid Chromatography - Tandem Mass Spectrometry
Milligrams per Liter

Most Probable number per 100 milliliters

National Surface Water Quality Standards

Nephelometric Turbidity Unit

Potential of hydrogen
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USEPA

Standard Methods for the Examination of Water and Waste Water

2-(parasulfophenylazo)-1,8-dihydroxy-3,6-naphthalene-

disulfonate
Standard Units

True Colour Unit
Micrograms per Liter

United States Environmental Protection Agency
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Parameter Unit Class |-V
Chemical Parameter
Boron mg/L 24
Cyanide mg/L 0.07
Fluoride mg/L 1.5
Nitrate nitrogen mg/L 10
Nitrite nitrogen mg/L 1
Organics
Benzene mg/L 0:01
Phenol mg/L 0.05
Polychlorinated Biphenyls(PCB) ug/L 0.5
Heavy Metals
Arsenic mg/L 0.05
Cadmium mgy/L 0.003
Chromium (Hexavalent) mg/L 0.05
Lead mg/L 0.01
Mercury mg/L 0.001
Nickel mg/L 0.07
Selenium mg/L 0.04
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Parameter Unit Class| | Class |l | Classlll | ClassV | ClassV

Physical Parameter
Total Suspended

mg/L 25 50 75 100 150
Solids
Chemical Parameter
BOD mg/L 2 3 8 25 30
COoD mg/L 5 8 13 50 100
DO mg/L >6 >5 >4 >3 >2
pH 6.5-8.5 |76.5-8.5 6-9 5-9 _
Ammonium nitrogen mg/L 0.2 0.3 0.5 0.8 0.9
Organics
Oil & Grease No noticeably seen
Biological Parameter
Escherichia coli (E. MPN/100 mL (or)

20 300 1000 1000 _
coli) CFU/100 mL
Heavy Metals
Copper mg/L 0.1 0.3 0.5 _ _
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Parameter Unit Class| | Classll | Classlll | ClassIV | ClassV
Physical Parameter
Colour ycu ten 15 25 50 100 150

mg Pt/ L

Conductivity dS/m 1 1.5 1.5 3 6
Total Dissolved Solids mg/L 500 1000 1000 1500 2000
Turbidity NTU 5 25 25 50 100
Chemical Parameter
Chloride mg/L 250 250 250 350 400
Pesticides
Atrazine pg/L 100
Carbofuran pg/L 7
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Parameter Unit Class| | Classll | Classlll | ClassIV | ClassV
Chlorpyrifos pg/L 30
Fenitrothion pg/L 3
Glyphosate pg/L 370
Permethrin pg/L 300
Thiram pg/L 6
ol eoc%émo%cao:@éﬁé:mé:qps

6.0l §?_§DGO§’JO§O€[§88

338(586612@28883@@% GGISQGI 396382

. Q N .S @ Sre C 9¢..Q¢8
oG(TJD(D(Dﬁ%C\)(D@QiI’.)c.?QG’Q?_D' G&)DC&O‘DQ@&@@O OD[BII OU)O@ (YQIC ﬁ‘: 003

_e,,

—on

O

(D)

3

O
3»

g
@)
Qo

C
S,

(@)
—%n
8o
n —orn

° < < S Qg
o
L

%GOTSQG@Q@S @&Gwoc?§we@/ ooC GSCD[(T_TO_]Z/ @@@O\D OU)Oc? (T.HC(I)c? 08
8 0) 83§QP°Q? GGl 88(1)3"633’3 GO)OE@O@@%@ES&% 61’.) 39@39@8&{]0"?539

G(D’.)(DQRG]QIB U)@G@GTJI 39@@3966139%03?8 ODUS?U)SM(DQ{IDZGQDS 3{)8@03

o

[Bo {

GSO’.)(%&O%GIO’]G&CII

0.1 ©8:200(gCs/a:(god(gcs spdicudiqps

e 8 < Q0 o¢ < Q e _ ¢ c..0¢ °o ¢ Q
&)O)?ODQI(DQP:(Y?O?C:O)’JQ@SSO&(TJ eooogooeao:@czaqcep ®§(3_3'3C\)equ:

el

3 @0s - 5ewo[§ooo°<ﬂoo° Blo0056059105aP:0d 53006503 &
L : -6 R 20120001 32830120059 05gIMOqPID ©303300680:pPARCE
QC C C (] o (0] [ c
(2) saqgsgeagzmé',:qllog?g 356PO3BEIRTIIRT) [gquoqé',saogm eooogc»oeaoogco
CDE)CC° ﬁ C c c o [oJge] c C c Qo @ Co
>0CEEE] OEMERSE 03070303 GIOJPEOES eaoocaoo@co () =286Cd oé[qe

lel

< S Q S Q ° < < Q e . L(RS.-Q <
qp:orgc GlC\)SQﬂ’J:GlﬂG@GWSSO&(TJ 390?3@[&)@§83C\)83({p%0? ODOO?OO H{oplob)
DY < (~Q c c g ¢ Q__ < < c'] <
GD®§9§36{|’383908<T3 @[OOCGSO’JCSOOGW Q?SQOSHOOQP@ @@O :D&II
Q

C C C < Q _¢ C C
CDCD?CDQI(DCDO)?QICSS’BC\D(D :DO)?O)(I)’.)SG:DD @2

C°C\3§° 3 3935°[§ [§°03C°033'j@ &COD 32 C :)D(TQ)
FRECV0Y % || CEELIECEEN LA, PBQﬁOQ
Q e 0 0 0 Q
?§m§8§(} 030'{]?(7%0? 3900@@[00396309 '33@3093038006@
f)°0'o) '3335°[§ g.(%d]:l) C” 39[§D°GDU) ®®G@°@C°@C D C°C\)§°O’°) '3335°[§ [§°
QEI°L L’ I.L @ ° 8 ° ° 61§@° N | L°|.°

L

°G



[g§e0dqledp8:(¢(036:) DMMS XXXX:2023
Qg . e S e 9 Q Q 9 Q. . Q
0PC:0220Q|2:6302CHNIEI0YC §)§|AOI6I329 (IO SQU?oSQmDOSQGt?@gODD
320055 pS[gocloopd
QG N 2
Q C cSx_ ¢ N cx ¢ C < < ’] C
G $R$OQ[I) @COQDU)@@@SE{I%Q ©2000VE0:QQ[I:6I0ICHNIE Y III0YC
@80@308@9%3&{]93? G@OEQHSDD@SS@@G@G%SG%%SQI[&??& 39@396382 39’.)85&?
Q < C C < C cre ¢c.Q C _Oo¢
39@390)86{]92&?(}0(7)33(7’)[92 %@CSg’JZgOD@O)C\)O(ﬂOO/ GGSg§S§1C\D’J(S]O’) 0MINCED

390?)36]5’.)§Qﬂ’)2396§[§(§ @%}C\)é@()%ﬁ@é@é&?é 390)@@[@880%(708 G&)OE&(TQ)SI(SIG[D;,SII

@00Ds - §) $2005003000:600003 00066 §POV g

Parameter Unit Methods Reference
Physical Parameter
Visual Comparison Method "\, SMEWW 2120 B
TCU (or)
Colour Spectrophotometric
mg Pt/ L SMEWW 2120 C-F
Method
Conductivity dS/m Laboratory Method SMEWW 2510 B
Total Dissolved Total Dissolved Solids
mg/L SMEWW 2540 C
Solids Dried at 180°C
Total Suspended Total, Suspended Solids
mg/L SMEWW 2540 D
Solids Dried at 103-105°C
Turbidity NTU Nephelometric Method SMEWW 2130 B
Chemical Parameter
5-Day BOD Test SMEWW 5210 B
BOD mg/L
Respirometric Method SMEWW 5210 D
Curcumin Method SMEWW 4500-B B
Boron mg/L ICP-AES SMEWW 3120 B
ICP-MS SMEWW 3125 B
lon Chromatography SMEWW 4110 B,C
Chloride mg/L
Argentometric Method SMEWW 4500-Cl B
Closed Reflux, Titrimetric
SMEWW 5220 C
CcoD mg/L | Method
Closed Reflux, Colorimetric | SMEWW 5220 D

°J
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Parameter Unit Methods Reference
Method
Titrimetric Method SMEWW 4500-CN D
Colorimetric Method SMEWW 4500-CN E
Cyanide mg/L
Cyanide-Selective
SMEWW 4500-CN F
Electrode Method
Winkler (Azide
SMEWW 4500-0 B-F
modification)
Membrane Electrode
SMEWW 4500-0 G
DO mg/L | Method
Luminescence-Based SMEWW 4500-0 H
Sensor Method
lon Chromatography SMEWW 4110 B,C
lon-Selective Electrode
SMEWW 4500-F C
Fluoride mg/L | Method
SPABNS Method SMEWW 4500-F D
Complexone Method SMEWW 4500-F E
pH Electrometric Method SMEWW 4500-H B
Ammonia-Selective
SMEWW 4500-NH3  D,E
Ammonium Electrode Method
nitrogen M&/L [ bhenate Method SMEWW 4500-NH3 ~ F,G
Flow Injection Analysis SMEWW 4500-NH3 H
lon Chromatography SMEWW 4110 B,C
UV Spectrophotometric
SMEWW 4500-NO3 B
Screening Method
Nitrate nitrogen mg/L

Nitrate Electrode Method

SMEWW 4500-NO3 D

Cadmium Reduction

Method

SMEWW 4500-NO3 E

o
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Parameter Unit Methods Reference
lon Chromatography SMEWW 4110 B,C
Nitrite nitrogen mg/L
Colorimetric Method SMEWW 4500-N02 B
Organics
GC-MS SMEWW 6200 B
Benzene mg/L
GC SMEWW 6200 C
Chloroform Extraction
SMEWW 5530 C
Method
Phenol mg/L
D
Direct Photometric Method | SMEWW 5530
Polychlorinated ’ GC SMEWW 6431 B
Hg/L
Biphenyls (PCB) GC-MS SMEWW 6431 C
Biological Parameter
MPN/100
MPN Multiple-Tube SMEWW 9221 F
mL
Escherichia coli CFU/100 | MembraneFilter
SMEWW 9222 G
(E. coli) mL Procedure
MPN/100
Enzyme Substrate Test SMEWW 9223 B
mL
Heavy Metals
AAS (Furnace) SMEWW 3113 B
) AAS (Gaseous Hydride) SMEWW 3114 B,C
Arsenic mg/L
ICP-AES SMEWW 3120 B
ICP-MS SMEWW 3125 B
AAS (Direct Aspiration) SMEWW 3111 B,C
AAS (Furnace) SMEWW 3113 B
Cadmium mg/L
ICP-AES SMEWW 3120 B
ICP-MS SMEWW 3125 B
Chromium ’ AAS (Extraction) Method SMEWW 3111 C
mg/L
(Hexavalent) Colorimetric Method SMEWW 3500-Cr B

o?
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Parameter Unit Methods Reference

AAS (Direct Aspiration) SMEWW 3111 B,C
Copper

AAS (Furnace) SMEWW 3113 B

mg/L

ICP-AES SMEWW 3120 B

ICP-MS SMEWW 3125 B

AAS (Direct Aspiration) SMEWW 3111 B,C

AAS (Furnace) SMEWW 3113 B
Lead mg/L

ICP-AES SMEWW 3120 B

ICP-MS SMEWW 3125 B
Mercury mg/L | AAS (Cold-Vapor) SMEWW 3112 B

AAS (Direct Aspiration) SMEWW 3111 B,C

AAS (Furnace) SMEWW 3113 B
Nickel mg/L

ICP-AES SMEWW 3120 B

ICP-MS SMEWW 3125 B

AAS (Furnace) SMEWW 3113 B

AAS (Gaseous Hydride) SMEWW 3114 B,C
Selenium mg/L

ICP=AES SMEWW 3120 B

ICP-MS SMEWW 3125 B
Pesticides

GC SMEWW 6630 B,C
Atrazine Hg/L

GC-MS SMEWW 6630 D

HPLC SMEWW 6610 B
Carbofuran pg/L

GC SMEWW 6630 B
Chlorpyrifos pg/L GC SMEWW 6630 B,C
Fenitrothion pg/L GC-NPD (for Soil) MRID 40934501
Glyphosate pg/L LC SMEWW 6651 B
Permethrin pg/L LC/MS/MS MRID 49263701
Thiram ug/L HPLC/ELCD MRID 45228602

on
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National Surface Water Quality Standard

1. Introduction

Surface water is generally defined as any water that is existing at the surface
of the Earth. Usually, it is used specifically for terrestrial (inland) water bodies.
Precipitation and run-off from nearby higher areas are major causes of forming
surface water. Surface water is used not only for drinking purpose but also, for
irrigation, wastewater treatment, livestock, industrial uses, hydropower;, and

recreation.

The most common pollutants of surface water are heawy metals (arsenic,
cadmium, chromium (hexavalent), copper, lead, mercury,_ nickel.and selenium, etc.),
chemical substances (boron, cyanide, fluoride, chloridejnitrate & nitrite nitrogen and
ammonium nitrogen, etc.), organic substances (benzene, phenol, PCB, oil & grease,
etc.), microbiological indicators (£ coli, etc.) and, pesticides (atrazine, carbofuran,
chlorpyrifos, fenitrothion, glyphosate, permethrinsand thiram, etc.). Moreover, color,
conductivity, total dissolved solids and “turbidity, etc. are generally considered as

physical parameter of surface water:

Surface water pollution is mainly caused by nutrients, pathogens, plastics and
chemicals such as heavy metals'and pesticides. These pollutants can cause adverse
effects on both environment and human health. For instance, excess nutrients may
result in harmful,@algal*blooms and hypoxia in rivers and lakes, as well as coastal
seas. Health problems such as giardiasis, typhoid and hepatitis are also extremely
common when unfiltered contaminated water is drunk, even in the smallest doses.
Even_Swimming in polluted water can cause these health issues as the water can

easily_enter the mouth or infect the skin and eyes.

With the objective to enable clean and safe surface water for aquatic life and
human beings, national surface water quality standards and guidelines are necessary
to be established in order to minimize the surface water pollution in the country. The
National Standard Council was organized in 29th December 2014, and was reformed

in 25th June 2018 in order to set relevant standards for respective sectors in
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Myanmar. National Surface Water Quality Standard (NSWQS) has been formulated

with the guidance and supervision of the Environmental Quality Standard Technical
Sub-Committee under the National Standard Council since 2015. In addition,
considerable efforts and effective cooperation are being made among related
ministries and departments. Moreover, technical assistance has been received from
the Ministry of the Environment, Japan, through the Water Environment Partnership
in Asia (WEPA), and international organizations such as, the Asia Development-Bank
(ADB), the Institute for Global Environmental Strategies (IGES) and «the\Japan

International Cooperation Agency (JICA).
2. Objectives

(1)  To conserve surface water quality for the, protection of human health,
aquatic life and the living environment _through defining surface water
quality goals of a specific waterbody orportion thereof by designating
the uses of water and by setting friteria necessary to protect the

existing and designated uses/ofithe surface water.

(2)  To provide the water quality levels where attainable for the protection
on appropriate use ‘of water and for controlling effluents to ensure the
surface water isssuitable for the said analysis methods for water quality

assessment, enforcement and supervision of the standards.

3. Scope and\Coverage

This"standard shall apply to all waterbodies of the Republic of the Union of
Myanmar. ‘Parameters of these standards for environmental conservation reflect
intended current and future water usage of the waterbodies or a portion thereof. In
addition, different sets of standard values shall apply based on the designated water
classes.

4, Normative References

- Environmental Quality Standards in the field of Water Policy, European

Union

- Standard Methods for the Examination of Water and Wastewater



MYANMAR STANDARD(Draft) DMMS XXXX:2023
- WHO Drinking water Quality Guideline 4th Edition

- Water Quality Standards Handbook, USEPA

- Environmental Quality Standards for Water Pollution, Japan

- National Technical Regulation on Surface Water Quality, Vietnam

- Water Quality Standards, Thailand

- Water Quality Management in Thailand

- Surface Water Quality Standards, Thailand

- Drinking Water Quality Standard, Myanmar

- National Environmental Quality (Emission) Guidélines, Myanmar
5. Definitions

Acute toxicity means the adverse effects of a substance that result either from a
single exposure or from multiple exposures_insa jshort period of time (usually less
than 24 hours).

Chemical parameters mean boron, “cyanide, fluoride, nitrate nitrogen, nitrite
nitrogen, biological oxygen..demand (BOD), chemical oxygen demand (COD),

dissolved oxygen (DO), pH, ammonium nitrogen, and chloride.

Chronic toxicity means thefdevelopment of adverse effects as a result of long-term
exposure to a contaminant. Adverse effects associated with chronic toxicity can be
directly lethal butware more commonly sublethal, including changes in growth,

reproduction, or'behavior.

Conductivity means a measure of water's capability to pass electrical flow. This
ability jis directly related to the concentration of ions in the water. These conductive
ions come from dissolved salts and inorganic materials such as alkalis, chlorides,

sulfides and carbonate compounds.

Escherichia coli (E. col) mean a Gram-negative, facultative anaerobic, rod-shaped,
coliform bacterium of the genus Escherichia that is commonly found in the lower

intestine of warm-blooded organisms.
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Gas Chromatography (GC) means a common type of chromatography used in

analytical chemistry for separating and analyzing compounds that can be vaporized
without decomposition. Typical uses of GC include testing the purity of a particular

substance, or separating the different components of a mixture.

Inorganic parameters mean a measure of the amount of inorganic carbon

compounds.

Maximum Allowable Concentration (MAC) means the criteria for safe levels' of

concentrations that exposure to a hazardous or toxic process, chemicalyete.

Monitoring can be defined as repeated (with a defined frequency) ‘eollection and
analysis of water quality in permanent points, data processing’ and prognosis of
trends to support actions focused on interception andywremediation of adverse

anthropogenic impact on the aquatic environment.

Most Probable Number (MPN) means a statistical method of determining microbial
populations. A multiple dilution tube techniquesis utilized with a standard medium
and observations are made for specific individual tube effects. Resultant coding is

translated by mathematical probability tables into population numbers.

Monitoring parameters mean_some parameters that need continuous efforts of
monitoring to be able to know the current environmental situation by evaluating the

numerical values of monitoring parameters within considerable period of time.

Monitoring plan, for,_surface water means a process plan which describes defined
frequency of collecting surface water, analysis of surface water quality in permanent
monitoring points, data processing and prognosis of trends to support actions

focused on interception and remediation of adverse impacts on the environment.

Nephelometric Turbidity means a measure of the turbidity (cloudiness) of water as

measured by a nephelometric method.
Organic parameters mean a measure of the amount of organic carbon compound.

Physical parameters mean characteristics of water that can be detected by the

senses including taste, odor, color and turbidity.
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Priority parameters mean some parameters, which are designated based on their

measurability and analytical capacity of the country, that need regular monitoring

and assessment of water bodies in the country.

Pesticides mean agricultural chemicals used to eradicate or control pests such as

insects, snails, rodents and mites.

Standard methods mean official recommended measurement methods of analysis
prescribed by SMEWW (Standard Methods for the Examination of Water "and

Wastewater)

Surface water means a freshwater from rivers, streams, canals, springs, marshes,

swamps, lakes, reservoirs and other inland water sources of the public.

Total Dissolved Solids (TDS) mean the dissolved combinedicontent of all inorganic
and organic substances present in a liquid in molecular, ionized, or micro-granular

suspended form.

Total Suspended Solids (TSS) mean the dry=weight of suspended particles that are
not dissolved in a sample of water that‘cansbe trapped by a filter that is analyzed

using a filtration apparatus.

True Color Unit (TCU) means”a measure of color of filtered water sample that could

come from iron or dissolved ‘erganic substances also quoted in Hazen unit.

Turbidity means the cloudiness or haziness of a fluid caused by large numbers of

individual particles that-are generally invisible to the naked eye.

6. Water\Use Classification

Priority waterbodies shall be classified from Class | to Class V based on its
intended.water use. Table - 1 sets out the corresponding water use in the respective

water class. Different standards shall apply to different water classes.

Table - 1 Classification and Use of Surface Water

Water Class Water use

Class | (1) Conservation of the natural environment

(2) Water supply Grade 1 (conventional treatment)
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(3) Water uses listed in Class Il to V
Class II (1) Water supply Grade 2 (pre-treatment and conventional
treatment)
(2) Fisheries Grade 1
(3) Bathing & Swimming
(4) Water uses listed in Class lll to V
Class 11l (1) Water supply Grade 3 (advanced treatment)
(2) Fisheries Grade 2
(3) Industrial water Grade 1
(4) Agricultural water Grade 1
(5) Water uses listed in ClassilV'to V
Class IV (1) Industrial water Grade 2
(2) Agricultural water Grade 2
(3) Water uses.listed in Class V
Class V (1) Navigation/Transportation
(2) ‘Environmental conservation
Water supply Grade 1 applicable for water supply with sedimentation,
filtration and other comparable means
Water supply Grade 2 applicable for water supply with pre-treatment,
sedimentation, filtration and other comparable
means
Water supply Grade 3 applicable for water supply with pre-treatment and

Fisheries Grade 1

other advanced means

applicable for fisheries of oligotrophic species
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Fisheries Grade 2 applicable for fisheries of semi-eutrophic species

Industrial water Grade 1 applicable for industrial use with sedimentation and

other comparable means

Industrial water Grade 2 applicable for industrial use with chemical additives

and other advanced means

Agricultural water Grade 1 applicable for agricultural use with ordinary means

Agricultural water Grade 2 applicable for agricultural use with advanced means

Environmental Conservation maintained to the extent of not“€ausing discomfort

to citizens

7. Surface Water Quality Standard Criteria

The standard shall apply to 36 parametérsiconsisting of physical, chemical

and biological parameters, as well as organics,sheavy metals and pesticides.

Those parameters fall under two categories such as priority parameters and
monitoring parameters. In priority*parameters, there are (i) parameters for human
health and (ii) parameters for, éAvironmental conservation. In term of priority
parameters, regular monitoring”should be carried out in order to attain the desirable
achievements. Monitoring_parameters include those which monitoring data is not
sufficient or they” ares currently not analyzable by most of public and private
laboratories_in the ‘country. Monitoring parameters are subject to future review to
consider“their inclusion to priority parameters, as domestic analytical capacity

advances and more data accumulates.

7.1%,_Priority Parameters

Priority parameters are designated based on their significance for protection
of human health and the living environment, as well as measurability and data
availability in the country. Priority parameters include parameters for human health
and parameters for environmental conservation. They shall require regular
monitoring and assessment at priority waterbodies based on the respective
monitoring plans.
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7.1.1 Parameters for Human Health

DMMS XXXX:2023

Parameters with acute or chronic toxicity to human being are grouped as

Parameters for Human Health. The standard values in this category represent

maximum allowable concentrations that do not cause adverse effects on human

health. A single value is set for each parameter regardless of water use classification

taking into account the difficulty to remove those substances by conventional water

treatment as well as the possibility of intentional or accidental intake of surface

water. The standard values for respective parameters are given in Table-2.

Table - 2 Standard Values of Parameters for Human Health

Parameter Unit Class |-V
Chemical Parameter
Boron mg/L 2.4
Cyanide mg/L 0.07
Fluoride mg/L 1.5
Nitrate nitrogen mg/L 10
Nitrite nitrogen mg/L 1
Organics
Benzene mg/L 0.01
Phenol mg/L 0.05
Polychlorinated Biphenyls(PCB) ug/L 0.5
Heavy Metals
Arsenic mg/L 0.05
Cadmium mg/L 0.003
Chromium (Hexavalent) mg/L 0.05
Lead mg/L 0.01
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Parameter Unit Class |-V

Mercury mg/L 0.001

Nickel mg/L 0.07

Selenium mg/L 0.04

*

concentrations.

Standard values are recommended

7.1.2 Parameters for Environmental Conservation

to be expressed as annual average

Parameters mainly important for the conservation of the aquatic ecosystem

and the living environment are grouped as parameters( for environmental

conservation. Different standard values are applied tosrespéctive water classes,

taking into account desirable levels of surface water quality according to the

intended use of the waterbodies. The standard valués of respective parameters are

given in Table - 3.

Table - 3 Standard Values of Parameters for Environmental Conservation

Parameter Unit Class || Class | Class | Class | ClassV
Physical Parameter
Total Suspended mg/L 25 50 75 100 | 150
Solids
Chemical Parameter
BOD mg/L 2 3 8 25 30
COD mg/L 5 8 13 50 100
DO mg/L >6 >5 >4 >3 >2
pH S.U 6.5- |6.5-85| 6-9 5-9 _
Ammonium nitrogen mg/L 0.2 0.3 0.5 0.8 0.9
Organics
Oil & Grease No noticeably seen

Biological Parameter
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MPN/100 mL
Escherichia coli (E.
(or) CFU/100 20 300 1000 1000 _
coli)
mL
Heavy Metals
Copper mg/L 0.1 0.3 0.5 _ _

* Standard values are recommended to be expressed as daily average concentrations.
7.2  Monitoring Parameters

The monitoring parameters are those that are recommended for monitoring
and data accumulation. Continuous efforts shall be made{ to conduct their
monitoring and raise their analytical capacity in the country:

Some parameters are listed not because of their difect harmful effect to the
water environment but because of easy to monitoriand function for human health
and environmental conservation. Other parameters, including pesticides, require
advanced analytical equipment such as Gas Chromatography. Although their
monitoring data in the country ares~quite limited, efforts should be made to
accumulate monitoring data of those, parameters based on their toxicity and
potential usage in the country..Monitoring parameters are subject to future review to
consider their inclusion to, priority parameters, as domestic analytical capacity
advances and more dataraccumulates.

The standard values of respective parameters are given in Table - 4.

Table - 4 Standard Values of Monitoring Parameters

Parameter Unit Class| | Class Il | Class lll | Class IV | Class V

Physical Parameter

TCU (or)
Colour 15 25 50 100 150
mg Pt/
Conductivity dS/m 1 1.5 1.5 3 6

Total Dissolved Solids mg/L 500 1000 1000 1500 2000

Turbidity NTU 5 25 25 50 100

10
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Parameter Unit Class| | Class |l | Class Il | Class IV | Class V

Chemical Parameter

Chloride mg/L 250 250 250 350 400

Pesticides

Atrazine pg/L 100

Carbofuran pg/L 7

Chlorpyrifos pg/L 30

Fenitrothion pg/L 3

Glyphosate pg/L 370

Permethrin pg/L 300

Thiram pg/L 6

8. Analysis Methods

8.1 Sampling

Water sampling shall be econducted in accordance with water quality survey
manuals by ECD. Locations, frequency and parameters of sampling are decided in
accordance with the, monitoring plans of Union Territory/ Region/ State ECDs
develop, based an/detailed guidance on regular monitoring notified by ECD.

8.2 Methods of Test/Determination

The 'standard analytical methods for measuring the parameters are given in
Table,—5. In analyzing those parameters, it is prerequisite for laboratories (i) to
validate the accuracy and precision of analytical operations by conducting quality
control and quality assurance and (ii) to specify the methods used for obtaining the
results in their reports.

When designated analytical method is not measurable for a particular
parameter, alternative analytical methods of which accuracy and precision are
confirmed by the corresponding laboratories may be used. In case alternative

11
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analytical methods are applied in measurements, the obtained data shall be applied
for reference only.

The authorities shall review and confirm quality control and quality assurance
measures taken by the laboratory in question when they outsource the analysis of
water samples.

Table - 5 Standard Methodologies

Parameter Unit Methods Reference
Physical Parameter
Visual Comparison Method | SMEWW 2120 B
TCU (or)
Colour Spectrophotometric
mg Pt/ L SMEWW 2120 C-F
Method
B
Conductivity dS/m Laboratory Method SMEWW 2510
Total Dissolved Total Dissolved,Solids
mg/L SMEWW 2540 C
Solids Dried at-180°C
Total Suspended Total'Suspended Solids
mg/L SMEWW 2540 D
Solids Dried at 103-105°C
Turbidity NTU Nephelometric Method SMEWW 2130 B
Chemical Parameter
5-Day BOD Test SMEWW 5210 B
BOD mg/L
Respirometric Method SMEWW 5210 D
Curcumin Method SMEWW 4500-B B
Boron mg/L ICP-AES SMEWW 3120 B
ICP-MS SMEWW 3125 B
lon Chromatography SMEWW 4110 B,C
Chloride mg/L
Argentometric Method SMEWW 4500-Cl B
Closed Reflux, Titrimetric
SMEWW 5220 C
CcoD mg/L | Method
Closed Reflux, Colorimetric | SMEWW 5220 D

12




MYANMAR STANDARD(Draft) DMMS XXXX:2023
Parameter Unit Methods Reference
Method
Titrimetric Method SMEWW 4500-CN D
Colorimetric Method SMEWW 4500-CN E
Cyanide mg/L
Cyanide-Selective
SMEWW 4500-CN F
Electrode Method
Winkler (Azide
SMEWW 4500-0 B-F
modification)
Membrane Electrode
DO mg/L SMEWW 4500-0 G
Method
Luminescence-Based
SMEWW 4500-0 H
Sensor Method
lon Chromatography SMEWW 4110 B,C
lon-Selective Electrode
SMEWW 4500-F C
Fluoride mg/L | Method
SPADNS Method SMEWW 4500-F D
Complexone Method SMEWW 4500-F E
pH Electrometric Method SMEWW 4500-H B
Ammonia-Selective
SMEWW 4500-NH3 D,E
Ammonium Electrode Method
mg/L
nitrogen Phenate Method SMEWW 4500-NH3  F,G
Flow Injection Analysis SMEWW 4500-NH3  H
lon Chromatography SMEWW 4110 B,C
UV Spectrophotometric
SMEWW 4500-NO3 B
Screening Method
Nitrate nitrogen mg/L
Nitrate Electrode Method | SMEWW 4500-NO3 D
Cadmium Reduction
SMEWW 4500-NO3 E
Method
lon Chromatography SMEWW 4110 B,C
Nitrite nitrogen mg/L
Colorimetric Method SMEWW 4500-NO2 B
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Parameter Unit Methods Reference
Organics
GC-MS SMEWW 6200 B
Benzene mg/L
GC SMEWW 6200 C
Chloroform Extraction
SMEWW 5530 C
Method
Phenol mg/L
Direct Photometric Method | SMEWW 5530 D
Polychlorinated ’ GC SMEWW 6431 B
Hg/L
Biphenyls (PCB) GC-MS SMEWW 6431 C
Biological Parameter
MPN/100
MPN Multiple Tube SMEWW 9221 F
mL
Escherichia coli CFU/100 | Membrane Filter.
SMEWW 9222 G
(E. coli) mL Procedure
MPN/100
Enzyme Substrate Test SMEWW 9223 B
mL
Heavy Metals
AAS (Furnace) SMEWW 3113 B
AAS (Gaseous Hydride) SMEWW 3114 B,C
Arsenic mg/L
ICP-AES SMEWW 3120 B
ICP-MS SMEWW 3125 B
AAS (Direct Aspiration) SMEWW 3111 B,C
AAS (Furnace) SMEWW 3113 B
Cadmium mg/L
ICP-AES SMEWW 3120 B
ICP-MS SMEWW 3125 B
Chromium ’ AAS (Extraction) Method SMEWW 3111 C
mg/L
(Hexavalent) Colorimetric Method SMEWW 3500-Cr B
Copper ’ AAS (Direct Aspiration) SMEWW 3111 B,C
mg/L
AAS (Furnace) SMEWW 3113 B
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Parameter Unit Methods Reference

ICP-AES SMEWW 3120 B

ICP-MS SMEWW 3125 B

AAS (Direct Aspiration) SMEWW 3111 B,C

AAS (Furnace) SMEWW 3113 B
Lead mg/L

ICP-AES SMEWW 3120 B

ICP-MS SMEWW 3125 B
Mercury mg/L | AAS (Cold-Vapor) SMEWW 3112 B

AAS (Direct Aspiration) SMEWW 3111 B,C

AAS (Furnace) SMEWW,3113 B
Nickel mg/L

ICP-AES SMEWW 3120 B

ICP-MS SMEWW 3125 B

AAS (Furnace) SMEWW 3113 B

AAS (Gaseous Hydride) SMEWW 3114 B,C
Selenium mg/L

ICP-AES SMEWW 3120 B

ICP-MS SMEWW 3125 B
Pesticides

GC SMEWW 6630 B,C
Atrazine pg/L

GC-MS SMEWW 6630 D

HPLC SMEWW 6610 B
Carbofuran pg/L

GC SMEWW 6630 B
Chlorpyrifos pg/L GC SMEWW 6630 B,C
Fenitrothioh ug/L | GC-NPD (for Soil) MRID 40934501
Glyphosate pg/L LC SMEWW 6651 B
Permethrin pg/L LC/MS/MS MRID 49263701
Thiram pg/L HPLC/ELCD MRID 45228602
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