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Committee representation

The Industry Standards Committee on Environmental Management (ISC Z) under whose authority this Malaysian
Standard was developed, comprises representatives from the following organisations:

Association of Consulting Engineers Malaysia

Association of Environmental Consultants and Companies of Malaysia
Centre for Environment Technology and Development Malaysia
Department of Environment

Department of Standards Malaysia

Environmental Management and Research Association of Malaysia
Federation of Malaysian Manufacturers

Institut Kimia Malaysia

Malaysian Association of Standards Users

Malaysian Industry-Government Group for High Technology
Malaysian International Chamber of Commerce and Industry
Malaysian Palm QOil Board

Malaysian Palm QOil Council

Malaysian Plastics Manufacturers Association

Malaysian Rubber Board

Malaysian Rubber Glove Manufacturers Association

Malaysian Textile Manufacturers Association

Ministry of Energy, Green Technology and Water

Ministry of Natural Resources and Environment

Ministry of Plantation Industries and Commodities

Ministry of Science, Technology and Innovation

SIRIM Berhad (Environmental Technology Research Centre)
SIRIM Berhad (Secretariat)

The Electrical and Electronics Association of Malaysia

The Institution of Engineers, Malaysia

Universiti Malaya

Universiti Putra Malaysia

The Technical Committee on Air Quality which supervised the development of this Malaysian Standard consists
of representatives from the following organisations:

Alam Sekitar Malaysia Sdn Bhd

Association of Environmental Consultants and Companies of Malaysia
Department of Chemistry, Malaysia

Department of Environment

Department of Occupational Safety and Health Malaysia
Malaysian Industrial Hygiene Association

Malaysian Meteorological Department

Malaysian Nuclear Agency

Ministry of Health Malaysia (Engineering Services Division)
SIRIM Berhad (Secretariat)

Universiti Kebangsaan Malaysia

Universiti Putra Malaysia

The Working Group on General Aspects and Ambient Atmosphere which developed this Malaysian Standard
consists of representatives from the following organisations:

Alam Sekitar Malaysia Sdn Bhd
Department of Environment

Malaysian Meteorological Department
SIRIM Berhad (National Metrology Institute)
SIRIM Berhad (Secretariat)

Universiti Kebangsaan Malaysia

Universiti Malaya

Universiti Putra Malaysia

ii © STANDARDS MALAYSIA 2018 - All rights reserved



MS 2708:2018

Foreword

This Malaysian Standard was developed by the Working Group on General Aspects and
Ambient Atmosphere under the authority of the National Standards Committee on
Environmental Management.

Compliance with a Malaysian Standard does not of itself confer immunity from legal
obligations.
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Introduction

This Malaysian Standard is developed to ensure the quality assurance of the implementation
of Malaysian Ambient Air Quality Standard (MAAQS) by the national regulation body in terms
of reliability, validity, traceability, accuracy and precision of the ambient air quality monitoring
system, is achieved.
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Continuous ambient air quality monitoring system - Instrumentation and
methods of measurement - Specification

1 Scope

This Malaysian Standard specifies the specifications of instrument and methods of
measurement required in continuous ambient air quality monitoring that covers six
parameters of criteria pollutants as follows:

a) particulate matter with the size of less than 10 micron (PMo);

b) particulate matter with the size of less than 2.5 micron (PMz.5s);

¢) sulphur dioxide (SOz2);

d) nitrogen dioxide (NO2);

e) ground level ozone (O3); and

f)  carbon monoxide (CO).

2 Normative references

The following normative references are indispensable for the application of this standard. For
dated references, only the edition cited applies. For undated references, the latest edition of
the normative reference (including any amendments) applies.

ISO 10498, Ambient air - Determination of sulfur dioxide - Ultraviolet fluorescence method

ISO 13964, Air quality - Determination of ozone in ambient air - Ultraviolet photometric
method

Malaysian Air Pollutant Index (MAPI)

United States Environmental Protection Agency (US EPA), List of designated reference and
equivalent methods

US EPA, Electronic Code of Federal Regulations, 40 CFR Part 58 - Ambient air quality
surveillance

US EPA, Guidance on Environmental Data Verification and Data Validation, November 2002,
EPA QA/G-8

United States Environmental Protection Agency (US EPA), Quality Assurance Handbook for
Air Pollution Measurement Systems Volume Il Ambient Air Quality Monitoring Program

Environment Agency of England & Wales (EA), Monitoring certification scheme (MCERTS)
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3 Terms and definitions

For the purposes of this standard, the following terms and definitions apply.

3.1 ambient air

QOutdoor air to which people, plants, animals or material may be exposed.

[SOURCE: MS ISO 4225:2008, 3.6]

3.2 calibration

Operation that, under specified conditions, in a first step, established a relation between the
quantity values with measurement uncertainties provided by measurement standards and
corresponding indications with associated measurement uncertainties and, in a second step,
uses this information to establish a relation for obtaining a measurement result from an
indication.

[SOURCE: VIM 200:2012]

3.3 continuous ambient air quality monitoring system

System designed to measure data continuously with minimum 75 % quality data that includes
both gas and particulate parameters, by calibrated equipment, with controlled enclosure and
digitally logged which include telemetry system using pre-determined format.

3.4 controlled enclosure

Controlled enclosure environment maintains at temperature between 25 °C to 30 °C and
relative humidity at less than 50 % through proper ventilation.

3.5 new ambient air quality standard

Six air pollutants criteria that include five existing air pollutants which are particulate matter
with the size of less than 10 micron (PMio), sulphur dioxide (SOz), carbon monoxide (CO),
nitrogen dioxide (NOz2), and ground level ozone (Os) as well as one additional parameter
which is particulate matter with the size of less than 2.5 micron (PMz5).

3.6 pre-determined format

Minimum format used for reporting is comma separated value (CSV) format.

3.7 quality data

Reliable data that has been certified by competent person in terms of field calibration, data
accuracy and validation and quality check.

3.8 telemetry system

Automated communications system by which measurements and other data are collected at
remote or inaccessible points and transmitted to receiving equipment for monitoring.

[SOURCE: NASA report, 2014]

2 © STANDARDS MALAYSIA 2018 - All rights reserved



MS 2708:2018

3.9 validation

Analyte-specific and sample-specific processes that extends the evaluation of data beyond
method, procedural or contractual compliance (i.e., data verification) to determine the
analytical quality of a specific data set.

3.10 verification

Process of evaluating the completeness, correctness and conformance/compliance of a
specific data set against the method, procedural or contractual requirements.

4 Instrument and apparatus

For each instrument and apparatus, the following specification shall apply.

4.1 Specification

Instruments shall be accredited by international certification body. Specification for instrument
and apparatus for each parameter stated below shall comply to the US EPA, List of
designated reference and equivalent methods or MCERTS.

a) particulate matter with the size of less than 10 micron (PMo);

b) particulate matter with the size of less than 2.5 micron (PMzs);

c) sulphur dioxide (SO2);

d) nitrogen dioxide (NO2);

e) ground level ozone (O3); and

f)  carbon monoxide (CO).

5 Methods of measurement
The reference methods of measurement are given in Table 1.

Table 1. Reference methods of measurement

Parameter Reference

Particulate matter with the size | US EPA, List of designated reference and equivalent
of less than 10 micron (PM+o) methods or MCERTS

Particulate matter with the size | US EPA, List of designated reference and equivalent
of less than 2.5 micron (PMzs) | methods or MCERTS

Sulphur dioxide (SOz) ISO 10498, Ambient air - Determination of sulfur dioxide -
Ultraviolet fluorescence method or US EPA, List of
designated reference and equivalent methods or MCERTS

Nitrogen dioxide (NO2) US EPA, List of designated reference and equivalent
methods or MCERTS
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Table 1. Reference methods of measurement (continued)

Parameter Reference

Ground level ozone (Os) ISO 13964, Air quality - Determination of ozone in ambient
air - Ultraviolet photometric method or US EPA, List of
designated reference and equivalent methods or MCERTS

Carbon monoxide (CO) US EPA, List of designated reference and equivalent
methods or MCERTS

6 Performance requirements

The performance requirements of the following activities shall meet the requirements
indicated in the reference for methods of measurement.

6.1 Competency

The competence of all personnel who operate specific equipment, perform tests and/or
calibrations, evaluate results, and sign test reports and calibration certificates shall be
ensured by the equipment manufacturer or third party certification. Personnel performing
specific tasks shall be qualified on the basis of appropriate education, training, experience
and/or demonstrated skills as required.

6.2 Operation and maintenance

The competent personnel shall ensure that the environmental conditions do not adversely
affect the required quality of any measurement. Particular care shall be taken when sampling
and tests and/or calibrations are undertaken at sites other than a permanent laboratory
facility. The technical requirements for accommodation and environmental conditions that can
affect the results of tests and calibrations shall be documented and verified.

The competent personnel shall monitor, control and record environmental conditions as
required by the relevant specifications, methods and procedures or where they influence the
quality of the results. Due attention shall be paid, for example, to mold growth, dust,
electromagnetic disturbances, humidity, electrical supply, temperature and vibration levels, as
appropriate to the technical activities concerned. Tests and calibrations shall be stopped
when the environmental conditions jeopardise the results of the tests and/or calibrations.

Operation may be affected by disturbance of power supply, communication system failure and
instrument failure. The competent personnel shall take appropriate action to rectify the
disturbance and/or failures, and to ensure smooth operation and maintenance of the
equipment to achieve minimum 75 % quality data.

6.3 Calibration

The competent personnel and/or equipment manufacturer shall have instructions on the use
and operation of all relevant equipment, and on the handling and preparation of items for
testing and/or calibration, or both, where the absence of such instructions could jeopardise
the results of tests and/or calibrations. All instructions, standards, manuals and reference data
relevant to the work of the calibration shall be kept up to date and shall be made readily
available to competent personnel. Deviation from test and calibration methods shall occur
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only if the deviation has been documented, technically justified, authorised and accepted by
the customer.

6.4 Preventive and corrective actions
An organisation shall be responsible to establish a standard operating procedure (SOP) to

ensure that minimum 75 % quality data is achieved. An organisation needs to plan and
implement actions to address risks and opportunities to prevent or reduce undesired effects.

7 Monitoring network design

An organisation shall establish a monitoring network system with the following components as
described in US EPA 40 CFR Part 58 and Quality Assurance Handbook for Air Pollution
Measurement Systems Volume Il Ambient Air Quality Monitoring Program:

a) annual monitoring network plan and periodic network assessment;

b) network technical requirements;

c) operating schedules;

d) monitoring network completion;

e) system notification;

f) annual air monitoring data certification;and

g) data submittal and archiving requirements.

8 Data verification and validation

An organisation shall verify and validate data to achieve minimum 75 % quality data of
measurement. Data verification and validation shall be undertaken through a specific process
i.e. pre validation, hourly, daily and monthly validation, in accordance with US EPA QA/G-8.

9 Reporting

An organisation shall report the concentration of the criteria pollutant and/or Malaysian Air

Pollutant Index (MAPI) to customer. Format of the report shall contain information as agreed
in the work contract between the organisation and the customer.
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