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Date/Day/Time:           19th September 2024, Thursday, 10:30 AM
Venue:                          Virtual Meeting
Chairperson:                 Dr. Gauri Pandit, In personal capacity
Member Secretary:       Ms. Preeti Prabha, Sc.C, CHD         

Please find below the details to attend the meeting through Webex.

1) URL:  https://bismanak.webex.com/bismanak/j.php?MTID=me7df3f8766fade23c782e49e7974e771 
2) Meeting ID: 2510 433 2434
    3) Password:  CHD35@123 

ITEM 0 WELCOME AND INTRODUCTORY REMARKS
0.1 Welcome of Chairperson & Members by BIS

0.2 Opening Remarks by the Chairperson

ITEM 1 CONFIRMATION OF THE MINUTES OF THE 18th MEETING
The minutes of the 18th meeting of CHD 35 held on 13th June 2024 via virtual mode (Webex) was circulated to the members of CHD 35 through BIS portal. No comments were received on the minutes.
The Committee may CONFIRM the minutes, as circulated.
ITEM 2 SCOPE AND COMPOSITION OF CHD 35
2.1 SCOPE 
To formulate India Standards for i) Terminology, methods of sampling and characterization of emissions from point and non-point sources, stationery and line sources including industrial emissions, ambient air, indoor air, workplace air, particularly measurement methods for air pollutants (particles, gases, odours, micro-organisms) ii)Terminology, methods of measurement of noise levels iii) Indoor air quality management system iii) Terminology, performance requirements and methods of test for air pollution monitoring devices iv) Terminology, performance requirements and methods of test for air purifier and control devices.
Liaison: ISO TC-146 SC-0 (P): Air quality ISO TC-146 SC-1 (P): Stationary source emissions ISO TC-146 SC-2 (P): Workplace atmospheres ISO TC-146 SC-3 (P): Ambient atmospheres ISO TC-146 SC-4 (P): General aspects ISO TC-146 SC-6 (P): Indoor air 

2.2 COMPOSITION OF THE SECTIONAL COMITTEE
2.2.1 The present composition of CHD 35, Panel 1, Panel 2, Panel 3 and Panel 4 along with the participation level of member organisation in last three meetings of CHD 35 is given in Annex I. 


2.2.2 As per the BIS’ guidelines, committees should represent all interest groups such as organized consumers/users, industry, technologist and regulatory bodies/NGOs etc. However, consumer interests shall as far as possible predominate. Where non-industry interests are less than 2/3, it may be reviewed.  Stakeholders such as manufacturers/service providers as well as consumer activists should as far as possible represent industries association and organizations and not individual companies.  Also, it may be desirable to induct and involve new people in the work of Sectional Committees with an aim to infuse fresh ideas and it is suggested that member organizations may like to keep this aspect in view while nominating their representations in the technical committees.
Also, the Committee may IDENTIFY and INVOLVE talent available in the country related to the subject of the Committee and also suggest methodology to involve them in the proceedings of the Committee.
Recently towards encouraging the participation of young professionals representing the member organizations on the Committee, it was decided by BIS that an additional member up to the age of 37 years may also be nominated by each organization.
2.2.3 Gender Responsive Standards Initiative
Bureau of Indian Standards is a signatory to the UNECE Gender Responsive Standards Declaration. The UNECE Gender Responsive Standards Initiative aims to provide a practical framework for standards bodies seeking to make the standards they develop, and the standards development process they follow, gender responsive. Established in 2016, the Initiative has the objectives of: 
(i) strengthening the use of standards and technical regulations as powerful tools to attain SDG 5 (Achieve Gender Equality and Empower all Women and Girls); 
(ii) integrating a gender lens in the development of both standards and technical regulations; and 
(iii) elaborating gender indicators and criteria that could be used in standards development.
In line with these objectives, BIS aims to work towards:
· gender responsive standards;
· gender balance at all levels in all Committees including leadership positions;
· enhanced expertise to create and deliver gender inclusivity;

The Committee members ARE REQUESTED to work in tandem with these aims to create a gender balance environment in all walks of life through standards.
2.6 Co-option Request
2.6.1 As discussed during the 17th meeting of CHD 35, the Committee decided that the co-option request received for Air Quality Sectional Committee will be reviewed by the Members of Panel 1. The decision of Panel 1 will be put up to the Main Committee during the meeting.
2.6.2 The following Co-option request has been received:
	Sno.
	Name of Organization/ Member
	CV received
	Panel Decision 

	i. 
	Mr. Ashish Shah, Ambetronics Engineers Private Limited
	

	The Co-option request has been circulated to the members of Panel 1 for their review.

	ii. 
	Mr. Manan Shah, Ambetronics Engineers Private Limited
	


	The Co-option request has been circulated to the members of Panel 1 for their review.

	iii. 
	IOCL, R&D Centre, Faridabad 
1) Dr. M Sithanathan, GM(AR) 
2) Mr. Sauhard Singh, CRM

	No proforma received from the organization.
	The Co-option request has been circulated to the members of Panel 1 for their review.


The Committee may DISCUSS.
[bookmark: _Hlk91248806]
3.2 RESEARCH ACTION PROJECTS
 Due to growing realisation in the context of the increasing diversification, innovation and complexities in the manufacturing sector and evolution of services and also due to the fast pace of changes in the manufacturing and services landscapes, research & development projects have to be made an integral part of the standardization process. BIS has taken initiative that standard should be developed with intensive and insightful research work, which is not confined only to the review of the existing literature and focus group discussions on the subject chosen for standardization, but also covers the detailed field level study of the existing processes and practices in product manufacturing and service delivery. This requires a large network of domain area experts to carry out the research & development work. These R& D work can be taken up by following:
 
a) Academic institutions & universities having MoU with BIS and faculties and research scholars thereof;
b) Member(s) of Technical Committees of BIS.
The R&D guidelines is attached below:



Committee has identified the following standards as of now which can be given as R&D projects :
	S No.
	IS No. and Title
	Term of Reference (ToRs)

	1. 
	IS 5182 (Part 15): 1974 Methods for measurement of air pollution: Part 15 mass concentration of particulate matter in the atmosphere 
	The ToR is under preparation.

	2. 
	IS 5182 (Part 16): 1980 Methods for measurement of air pollution: Part 16 recommended practice for collection by filtration and determination of mass, number and optical sizing of atmospheric particulates 
	The ToR is under preparation.

	3. 
	IS 5182 (Part 18): 1974 Methods for measurement of air pollution: Part 18 continuous analysis and automatic recording of the oxidant content of the atmosphere 
	The ToR is under preparation.

	4. 
	IS 5182 (Part 20): 1982 Methods for measurement of air pollution: Part carbon disulphide 
	The ToR is under preparation.

	5. 
	IS 13270: 1992 Test for gases by orsat and chromatographic methods 
	The ToR is under preparation.



The Committee may REVIEW and CONSIDER. 
ITEM 4 ACTIONS ARISING OUT OF THE MINUTES OF PREVIOUS MEETING

The decisions on summary of actions taken on the minutes of the 18th meeting are given below:



4.1 Revision of A5 and pre -2000 Published Standards  
	Sl no.
	IS No./Title
	Committee Decision
	Action Taken

	1.
	IS 5182 (Part 3): 1970 
Methods for measurement of air pollution: Part 3 Radioactivity (particulate in air)

	· The document was sent into wide circulation for 2 months.
· The Comments received on the WC draft were disposed of by the Committee during the meeting.
· The Committee after suggesting some changes in the draft requested Member Secretary to draft/format the clauses of the standard as per the new format adopted by Committee.
· Further, the Committee decided to finalize the draft for printing after making the corrections suggested and with approval of Chairperson.


	· The draft was prepared after incorporating the changes suggested by the Committee. 
· The draft will be sent to Chairperson for approval.
· After the approval of Chairperson, the draft will be sent for printing 
· The Committee may NOTE.

	2.
	IS 5182 (Part 4): 1999 
Methods for measurement of air pollution: Part 4 suspended - Particulate matter (First Revision)


	· The Committee decided to keep finalization of this document on hold until the results are announced for the R and D proposal received by BIS on this subject.

	· The R and D proposal pertaining to this subject has been allocated to Dr Dinesh Bhagavatula, IIT BHU, Varanasi.
· The Committee may NOTE.

	3.
	IS 5182 (Part 8): 1976 
Methods for measurement of air pollution: Part 8 Sulphation rate 
	· The inputs for the revision of the standard are still awaited from Dr. S.K. Tyagi.
· The Committee NOTED the status of the document and requested Dr. Tyagi to provide the Working document.

	· The document is still awaited from Dr. S.K Tyagi.
· The Committee may DISCUSS.

	4.
	IS 5182 ( Part 10) : 1999
Methods for measurement of air pollution: Part 10 carbon monoxide (First Revision)
	· The ToR approved by the Committee will be put up before Screening Committee.

· The Committee NOTED the status.

	· The ToR will be approved in the upcoming meeting of Screening Committee.

· The Committee may NOTE.

	5.
	IS 5182 (Part 13): 1991 
Methods of measurement of air pollution: Part 13 total 
fluorides in ambient air
	· The ToR approved by the Committee will be put up before Screening Committee.

· The Committee NOTED the status.

	· The ToR will be approved in the upcoming meeting of Screening Committee.

· The Committee may NOTE.

	6.
	IS 5182 (Part 15): 1974 
Methods for measurement of air pollution: Part 15 mass concentration of particulate matter in the atmosphere 

	· The Committee after discussion requested member secretary to draft the Terms of Reference (TOR) for R&D project pertaining to this subject.

	· The ToR is under preparation.

· The Committee may NOTE.


	7
	IS 5182 (Part 16): 1980 
Methods for measurement of air pollution: Part 16 recommended practice for collection by filtration and determination of mass, number and optical sizing of 
atmospheric particulates 
	· The Committee after discussion requested member secretary to draft the Terms of Reference (TOR) for R&D project pertaining to this subject.

	· The ToR is under preparation.

· The Committee may NOTE.


	8
	IS 5182 (Part 17): 1979 
Methods for measurement of air pollution: Part 17 C1 to C5 hydrocarbons in air by gas chromatography 
	· The ToR approved by the Committee will be put up before Screening Committee.

· The Committee NOTED the status of the ToR.

	· The ToR will be approved in the upcoming meeting of Screening Committee.

· The Committee may NOTE.

	9
	IS 5182 (Part 18): 1974 
Methods for measurement of air pollution: Part 18 continuous analysis and automatic recording of the oxidant content of the 
atmosphere
	· The Committee after discussion requested member secretary to draft the Terms of Reference (TOR) for R&D project pertaining to this subject.


	· The ToR is under preparation.

· The Committee may NOTE.


	10
	IS 5182 (Part 20): 1982 
Methods for measurement of air pollution: Part carbon disulphide 

	· The Committee after discussion requested member secretary to draft the Terms of Reference (TOR) for R&D project pertaining to this subject.

	· The ToR is under preparation.

· The Committee may NOTE.


	12
	IS 11255 (Part 1): 1985 
Methods for measurement of emissions from stationary sources: Part 1 particulate matter

	· The ToR pertaining to this subject was hosted on the BIS website.
· The Committee NOTED the status.
	· The proposals have been received for the R& D project pertaining to this subject.
· The proposals received will be evaluated by Research Evaluation Committee (REC).
· The Committee may NOTE .

	13
	IS 11255 (Part 2): 1985 
Methods for measurement of emissions from stationary sources: Part 2 sulphur dioxide 
	· The ToR pertaining to this subject was hosted on the BIS website.
· The Committee NOTED the status.
	· The R and D proposal pertaining to this subject has been allocated to Dr U.K. Arun Kumar, MNIT Jaipur.
· The Committee may NOTE.

	14.
	IS 11255 (Part 5): 1990 
Methods of measurement of emissions from stationary sources: Part 5 total fluoride 
	· The ToR pertaining to this subject was hosted on the BIS website.
· The Committee NOTED the status.
	· The R and D proposal pertaining to this subject has been allocated to Prof Vitthal L. Gole, MMMUT Gorakhpur.
· The Committee may NOTE.

	15.
	IS 11255 (Part 6): 1999 
Methods of measurement of emissions from stationary sources: Part 6 ammonia 
 
	· The ToR approved by the Committee will be put up before Screening Committee.
· The Committee NOTED the status.
	· The ToR will be approved in the upcoming meeting of Screening Committee.
· The Committee may NOTE.

	16.
	IS 13270: 1992 
Test for gases by orsat and chromatographic methods - Methods 
	· The Committee after discussion requested member secretary to draft the Terms of Reference (TOR) for R&D project pertaining to this subject.


	· The ToR is under preparation.
· The Committee may NOTE.


	17.
	IS 11255 (Part 7): Emission of Nitrogen oxides from stationary source emission
	· The ToR approved by the Committee will be put up before Screening Committee.
· The Committee NOTED the status..
	· The ToR will be approved in the upcoming meeting of Screening Committee.
· The Committee may NOTE.


ITEM 5 DRAFT STANDARD/AMENDMENTS SENT FOR PRINTING
	Sl No.
	IS No./Title
	Committee Decision
	Current Status

	1.
	
 IS 18637-1: 2024
(CHD/35/17328)
Cleanrooms and associated controlled environments Part 1: Classification of air cleanliness by particle concentration

	
· The Committee discussed the document and as no comments have received on the document, the committee finalized the document for printing.
	
· The document has been printed.
· The Committee may NOTE.

	2.
	IS 5182-27: 20XX 
CHD/35/19220
Methods for Measurement of Air Pollution Part 27 Vapour-phase organic chemicals vinyl chloride to nC22 hydrocarbons in air and gaseous emissions by diffusive passive sampling onto sorbent tubes or followed by thermal desorption TD 

	· The Comment received on the WC draft were disposed off by the task group meeting held on 13-03-2024.

· The draft recommended by task group has been finalized by the Committee for printing.
	· The document is under printing.
· The Committee may NOTE.

	3.
	 
IS 17148 : Part 1: 20XX/
 ISO 12039:2019
CHD/35/25059

	· The document has been sent into wide circulation for 2 months.
· No Comments have been received on the WC draft, so the Committee finalized the draft and sent it for printing.
	· The document is under printing.
· The Committee may NOTE.


ITEM 6 DRAFT DOCUMENT UNDER WIDE CIRCULATION 
	Sl No.
	IS No./Title
	Committee Decision
	Current Status

	1. 
	CHD/35/26456
IS 15309: 20XX/
ISO 8518:2022
Workplace Air Determination of Particulate Lead and Lead Compounds Flame or Electrothermal Atomic Absorption Spectrometric Method
	· The Committee discussed that IS 15309: 2003 is the adoption of ISO 8518: 2001. ISO 8518: 2001 has been revised and published as ISO 8518: 2022.
· The Committee after deliberation decided to revise the standard to adopt the latest published ISO 8518: 2022. 
· The draft will be sent into wide circulation for period of 60 days.
· If comments are received on the draft, the same will be discussed in the meeting.
· If no comments are received, the document will be finalized for printing .
	· The document has been sent into wide circulation for period of 60 days to seek public comments.
· The Committee members are requested to go through the draft and provide their inputs.
· The Committee may NOTE.


	2. 
	CHD/35/26441
IS 16139: Part 1: 20XX/ 
ISO 17734-1: 2013
Workplace Air Determination of Organonitrogen Compounds in Air Using Liquid Chromatography and Mass Spectrometry Part 1 Isocyanates Using Dibutylamine Derivatives
	· The Committee discussed that IS 16139 (Part 1):2014 is the adoption of ISO 17734-1: 2006. ISO 17734-1: 2006 has been revised and published as ISO 17734-1: 2013.
· The Committee after deliberation decided to revise the standard to adopt the latest published 17734-1: 2013. 
· The draft will be sent into wide circulation for period of 60 days.
· If comments are received on the draft, the same will be discussed in the meeting.
· If no comments are received, the document will be finalized for printing .
	· The document has been sent into wide circulation for period of 60 days to seek public comments.
· The Committee members are requested to go through the draft and provide their inputs.
· The Committee may NOTE.

	3. 
	CHD/35/26443
IS 16139: Part 2: 20XX/ 
ISO 17734-2: 2013
Workplace Air Determination of Organonitrogen Compounds in Air Using Liquid Chromatography and Mass Spectrometry Part 1 Isocyanates Using Dibutylamine Derivatives
	· The Committee discussed that IS 16139 (Part 2):2014 is the adoption of ISO 17734-2: 2006. ISO 17734-2: 2006 has been revised and published as ISO 17734-2: 2013.
· The Committee after deliberation decided to revise the standard to adopt the latest published ISO 17734-2: 2013. 
· The draft will be sent into wide circulation for period of 60 days.
· If comments are received on the draft, the same will be discussed in the meeting.
· If no comments are received, the document will be finalized for printing .
	· The document has been sent into wide circulation for period of 60 days to seek public comments.
· The Committee members are requested to go through the draft and provide their inputs.
· The Committee may NOTE.

	4. 
	CHD/35/25505 
IS 5182 (Part 29/Sec 1): 20XX
Methods for Measurement of Air Pollution Part 29 Vapor Phase Mercury in Ambient Air Sec 1 Cold-Vapor Atomic Fluorescence Spectrometer method by Amalgamation Principle
	· The document has been circulated as P- Draft through portal for period of 1 month on 01-05-2024.
· No Comments have been received on the draft, so the Committee decided to send the draft for wide circulation for period of 2 months.
· If comments are received on the draft, the same will be discussed in the meeting.
· If no comments are received, the document will be finalized for printing .
	· The document has been sent into wide circulation for period of 60 days to seek public comments.
· The Committee members are requested to go through the draft and provide their inputs.
· The Committee may NOTE.

	5. 
	CHD/35/25502 
IS 5182 (Part 29/Sec 2): 20XX
Method Measurement of air pollution Part 29 Vapor Phase Mercury in Ambient Air Sec 2 Cold-Vapor Atomic Absorption or Fluorescence Spectroscopy CVAFS Method Using Acidified solution of KMnO4
	· The document has been circulated as P- Draft through portal for period of 1 month on 01-05-2024.
· No Comments have been received on the draft, so the Committee decided to send the draft for wide circulation for period of 2 months.
· If comments are received on the draft, the same will be discussed in the meeting.
· If no comments are received, the document will be finalized for printing .
	· The document has been sent into wide circulation for period of 60 days to seek public comments.
· The Committee members are requested to go through the draft and provide their inputs.
· The Committee may NOTE.

	6. 
	CHD/35/26418 
IS 5182 (Part 30): 20XX
Methods For Measurement of Air Pollution Part 30 Metals in Particulate Matter in Ambient Air
	· The Committee deliberated on the draft received from the task group and after discussion Committee decide to circulate the draft as P draft for period of one month.
	· The document has been sent into wide circulation for period of 60 days to seek public comments.
· The Committee members are requested to go through the draft and provide their inputs.
· The Committee may NOTE.

	7. 
	CHD/35/26461
IS 17148: Part 3: 20XX/
ISO 7935: 2024
Performance Characteristics of Automated Measurement Systems Part 3 Sulfur Dioxides from stationary Sources
	· The Committee discussed that IS 17148 (Part 3) is the adoption of ISO 7935: 1992. ISO 7935: 1992 has been revised and published as ISO 7935: 2024.
· The Committee after deliberation decided to revise the standard to adopt the latest published ISO 7935: 2024. 
· The draft will be sent into wide circulation for period of 60 days.
· If comments are received on the draft, the same will be discussed in the meeting.
· If no comments are received, the document will be finalized for printing .
	· The document (CHD/35/26461) is being sent into wide circulation for period of 60 days to seek public comments.
· The Committee may NOTE.


	8. 
	IS 17148 (Part 4): 20XX/
ISO 10849: 1996
Performance Characteristics of Automated Measurement Systems Part 4 Nitrogen Oxides from Stationary Sources
	· The Committee discussed that IS 17148 (Part 4) is the adoption of ISO 10849: 1996. ISO 10849: 1996 has been revised and published as ISO 10849: 2022.
· The Committee after deliberation decided to revise the standard to adopt the latest published ISO 10849: 2022. 
· The draft will be sent into wide circulation for period of 60 days.
· If comments are received on the draft, the same will be discussed in the meeting.
· If no comments are received, the document will be finalized for printing .
	· The document is being sent into wide circulation for period of 60 days to seek public comments.
· The Committee may NOTE.



ITEM 7 DRAFT COMPLETED WIDE CIRCULATION
	Sl No.
	IS No./Title
	Committee Decision
	Current Status

	1.
	IS 5182 (Part 28): 20XX (19221) Methods for Measurement of Air Pollution Vapour phase organic chemicals C3 to nC30 hydrocarbons in air and gaseous emissions Sampling by pumped sorbent tubes followed by thermal desorption and capillary gas chromatography analysis.
	· The Committee after discussion decided that the document will be sent into Wide Circulation for period of 2 months after incorporating the changes suggested by Dr. S. K Tyagi.
· If comments are received on the document, the same will be discussed in the next sectional committee meeting.
· If no comments are received on the document, the document will be finalized for printing.

	· The document has been sent into wide circulation for 2 months.
· No comments have been received on the wide circulation draft.
· The Committee may FINALIZE the draft for printing.



ITEM 8 DRAFT UNDER PREPARATION
	Sl No.
	IS No./Title
	Committee Decision
	

	1. 
	ISO 16911-1:2013 Stationary source emissions -- Manual and automatic determination of velocity and volume flow rate in ducts -- Part 1: Manual reference Method
	· The Committee noted the status of the document and requested the task group to provide the working document.
· The members involved in the task group are as follows: 
➢Dr.Rajendra Prasad 
➢Dr. N Raveendhar 
➢Dr. S K Goyal 
➢Dr.Nandini Kumar 
➢Dr. R S Saini 

	· The working document is still awaited.
· The committee may DISCUSS.

	2. 
	IS 5182-25: 2018 Methods for Measurement of Air Pollution Part 25 Ammonia

	· The Committee deliberated on the draft received from the task group and after discussion Committee decide to circulate the draft as P draft for period of one month.

· The draft prepared by task group is attached below:


	· The document will be sent into wide circulation for period of 60 days to seek public comments.
· The Committee may NOTE

	3. 
	Specification for Sensor Based Particulate Matter (PM 10 & PM2.5) Instruments
	· The Committee deliberated on the framework received from Confederation of Indian Industry.

· The Committee requested BIS Secretariat to send the framework received from Confederation of Indian Industry to Dr. Shankar Aggarwal, so that Dr. Shankar Aggarwal can prepare and provide the draft for Specification for Sensor Based Particulate Matter (PM 10 & PM2.5) Instruments.

	· The framework received from Confederation of Indian Industry has been sent to Dr. Shankar Aggarwal for preparation of draft of Specification for Sensor Based Particulate Matter (PM 10 & PM2.5) Instruments.

· The Committee may DISCUSS.

	4. 
	EN 15267-1:2009 Certification of automated measuring systems. General principles
	· The Committee deliberated on the adoption of the EN standards and decided that to adopt/ rewrite the European Standards and send it as P-draft for comments. Further, Committee requested BIS secretariat to adopt/ rewrite these European Standards and send it to the Committee Members for their Inputs.
	· The drafts are under preparation.

· The Committee may NOTE.

	5. 
	
EN 15267-2:2009 Certification of automated measuring systems. Initial assessment of the AMS manufacturer's quality management system and post certification surveillance for the manufacturing process
	
	

	6. 
	EN 15267-3 Certification of automated measuring systems - Performance criteria and test procedures for automated measuring systems for monitoring emissions from stationary sources
	
	


ITEM 9 INTERNATIONAL ACTIVITY – 
9.1 Membership Status in ISO/TC/146/SC 1
CHD 35 holds the Secretariat of the following:
i) ISO/TC 146/SC 1 Stationary Source Emission
9.2 Participation as P Members:
BIS is a participating member of the following ISO technical committees and CHD 35 is the corresponding National committee dealing with their activities. The updated member/expert for ISO/TC 146, its SC’s and WGs is given below:
	Committee
	Working Group
	Committee Member/Expert

	ISO/TC 146 – Air Quality
	
	Head, CHD
Member Secretary, CHD 35

	ISO/TC 146/SC 1 – Stationary Source Emissions
	
	Head, CHD
Member Secretary, CHD 35
Dr. Gauri G. Pandit, In Personal Capacity

	
	WG 30 - GHG energy-intensive industries – Specific sectors
	Head, CHD (register as document monitor)
Member Secretary, CHD 35 (register as document monitor)
Dr. S K Tyagi - in personal capacity
Dr.Pinaki Sarkar - CIMFR
Shri Suresh Kumar (Retd. as GM, NTPC) – in personal capacity
Shri CBS Sengar – JSW Steel

	
	WG 34 – Revision of ISO 12039
	Head, CHD (register as document monitor)
Member Secretary, CHD 35 (register as document monitor)
Shri Vijay Pandey – UNIPHOS
Dr. A R Supate – Maharashtra Pollution Control Board
Dr. S K Goyal – NEERI
Dr.Rajendra Prasad - Ecotech

	ISO/TC 146/SC 2 – Workplace Atmospheres
	
	Head, CHD
Member Secretary, CHD 35

	
	WG 1 - Particle size-selective sampling and analysis
	None

	
	WG 2 - Inorganic particulate matter
	None

	
	WG 3 - Gases
	None

	
	WG 4 - Organic vapours
	None

	
	WG 7 - Silica
	None

	
	WG 8 - Assessment of contamination of skin and surfaces from airborne chemicals
	None

	
	WG 9 - Sampling pump performance
	None

	
	WG 10 - Terminology and Quality Control in Workplace Air
	None

	ISO/TC 146/SC 3 – Ambient Atmospheres
	
	Head, CHD
Member Secretary, CHD 35
Dr. Gauri G. Pandit, In Personal Capacity

	
	WG 1 - Determination of asbestos fibre content
	Head, CHD (register as document monitor)
Member Secretary, CHD 35 (register as document monitor)
Dr. S K Goyal, NEERI
Dr. R S Saini, Green Economy Initiatives Pvt. Ltd.

	
	WG 22 - Measurement of substances in ambient air from transportation sources
	

	ISO/TC 146/SC 4 – General Aspects
	
	Head, CHD
Member Secretary, CHD 35

	
	WG 1 - Terminology
	None

	
	WG 9 - Validation of measurement methods
	

	ISO/TC 146/SC 6 – Indoor Air
	
	Head, CHD
Member Secretary, CHD 35

	
	WG 3 - Determination of volatile organic compounds (VOCs) in indoor air
	Head, CHD (register as document monitor)
Member Secretary, CHD 35 (register as document monitor)
Dr. S K Goyal, NEERI
Dr.Anubha Mandal, DTU
Dr. R S Saini, Green Economy Initiatives

	
	WG 10 - Microbial contaminants
	Head, CHD (register as document monitor)
Member Secretary, CHD 35 (register as document monitor)
Dr. S K Goyal, NEERI
Dr.Anubha Mandal, DTU
Dr. R S Saini, Green Economy Initiatives
Dr Smita Agarwal, NEERI

	
	WG 13 - Joint ISO/TC 146/SC 6 - ISO/TC 22 WG; Determination of volatile organic compounds in car interiors
	Head, CHD (register as document monitor)
Member Secretary, CHD 35 (register as document monitor)
Dr. S K Goyal, NEERI
Dr.Anubha Mandal, DTU
Dr. R S Saini, Green Economy Initiatives
Dr Smita Agarwal, NEERI

	
	WG 17 - Sensory testing of indoor air
	None

	
	WG 20 - Determination of phthalates
	None

	
	WG 21 - Strategies for the measurement of airborne particles
	None

	
	WG 25 - Testing air cleaners by the assessment of perceived air quality
	None


The Committee may REVIEW.
9.3 Scope of ISO/TC 146 and its Sub Committees
The scope of ISO/TC 146 and the list of standards published by ISO/TC 146 and its SCs can be found at the following links:
https://www.iso.org/committee/52702/x/catalogue/p/1/u/0/w/0/d/0 
https://www.iso.org/committee/52704/x/catalogue/
https://www.iso.org/committee/52736/x/catalogue/
https://www.iso.org/committee/52750/x/catalogue/
https://www.iso.org/committee/52792/x/catalogue/
https://www.iso.org/committee/52810/x/catalogue/
https://www.iso.org/committee/52822/x/catalogue/
	The Committee may NOTE.
9.4 Standards Adopted by BIS and are being considered by ISO for Revision
No standard adopted by BIS is under revision in ISO.
The Committee may ADOPT the ISO standards in this field as necessary.
9.5 New standards under development at ISO/TC 146 and its Sub-committees
9.5.1 The Committee in the last meeting asked Member Secretary to provide the list of these standards to CPCB who will provide their input for the adoption of the standard.
9.5.2 The list of standard i.e. ‘new standards under development at ISO/TC 146 and its Sub-committees’ has been sent to CPCB for their Inputs.
	Sl No. 
	Document under development
	Remarks

	1
	ISO/DIS 7935 (Ed 2)
Stationary source emissions - Determination of the mass concentration of sulfur dioxide in flue gases - Performance characteristics of automated measuring systems
	· Suggestions/amendments are as follows:
1.       Under point 3.2 AMS
“or intermittently” may be omitted.
2.       Under section 8.1
“-Heating condensation” may also be included
3.       Point 9.2 Table 2
Zero drift
Once in the period of unattended/uninterrupted operation or period specified by national standard
4.       Interference section may also be included
 

	2
	ISO 15259:2023
Air quality — Measurement of stationary source emissions — Requirements for measurement sections and sites and for the measurement objective, plan and report
	· Inputs awaited

	3
	ISO/DIS 5409
Stationary source emissions — Chemical absorption method for sampling and determining mercury species in flue gas
	· May be Adopted Identically

	4
	ISO/FDIS 6323-1
Workplace air — Determination of arsenic and arsenic compounds by electrothermal atomic absorption spectrometry — Part 1: Arsenic and arsenic compounds, except arsine by ET-AAS
	· Inputs awaited

	5
	ISO 14382:2012 (vers 2)
Workplace atmospheres — Determination of toluene diisocyanate vapours using 1-(2-pyridyl)piperazine-coated glass fibre filters and analysis by high performance liquid chromatography with ultraviolet and fluorescence detectors
	· Inputs awaited

	6
	ISO/CD 6868
Workplace Air — Quantitative determination of quartz and cristobalite in bulk materials by X-ray powder diffraction methods
	· Suggestions are as follows:
Standard Reference materials for respirable quartz and respirable cristobalite with certified phase purity are available. The XRPD peak positions of cristobalite are given in Annexure-A; however, the phase of cristobalite, whether α or β, is not mentioned.


	7
	N1305 PWI request to develop an ISO TR
Workplace air – Quality control in workplace exposure measurements – Part 1: Analyses performed in the laboratory
	· Inputs awaited

	8
	ISO 4219:1979 (vers 6)
Air quality — Determination of gaseous sulphur compounds in ambient air — Sampling equipment
	· Inputs awaited

	9
	ISO 4220:1983 (vers 7)	
Ambient air — Determination of a gaseous acid air pollution index — Titrimetric method with indicator or potentiometric end-point detection
	· Inputs awaited

	10
	ISO 4221:1980 (vers 6)
Air quality — Determination of mass concentration of sulphur dioxide in ambient air — Thorin spectrophotometric method
	· Inputs awaited

	11
	ISO 6767:1990 (vers 6)
Ambient air — Determination of the mass concentration of sulfur dioxide — Tetrachloromercurate (TCM)/pararosaniline method
	· Inputs awaited

	12
	ISO 7996:1985 (vers 6)
Ambient air — Determination of the mass concentration of nitrogen oxides — Chemiluminescence method
	· Inputs awaited

	13
	ISO 8186:1989 (vers 6)
Ambient air — Determination of the mass concentration of carbon monoxide — Gas chromatographic method
	· Inputs awaited

	14
	ISO 13752:1998 (vers 4)
Air quality — Assessment of uncertainty of a measurement method under field conditions using a second method as reference
	· Inputs awaited

	15
	ISO/FDIS 16000-9 (Ed 2)
Indoor air — Part 9: Determination of the emission of volatile organic compounds from building products and furnishing - Emission test chamber method
	· Inputs awaited

	16

	ISO/FDIS 16000-11 (Ed 2)
Indoor air — Part 11: Determination of the emission of volatile organic compounds from building products and furnishing — Sampling, storage of samples and preparation of test specimens
	· Inputs awaited

	17
	ISO 16000-41: 2023

Indoor air — Part 41: Assessment and classification
	· May be Adopted Identically

	18
	ISO 16000-42: 2023
Indoor air — Part 42: Measurement of the particle number concentration by condensation particle counters
	· Inputs awaited


The Committee may NOTE.
9.6 Proposal of New Subject in ISO/TC 146/SC 3 'Ambient Air'
In the last meeting the Committee decided to provide the NWIP on IS 5182 (Part 15) for new standard in ISO under ISO/TC 146/SC 3 after revision of Indian Standard.
The Committee may NOTE.
9.7 Ballots circulated within Committee Members
India has, since the last meeting voted on the following international drafts/committee internal ballots/systematic review (list enclosed) of ISO/TC 146, SC1, SC2, SC3, SC 4 and SC 6:



The Committee may NOTE.
9.8 Upcoming Meetings 
Participation of India (BIS) in the meeting of ISO/TC 146. As you are aware, India (BIS) is 'P (Participating)' Member of ISO/TC 146' Air Quality’, it’s Sub committees and it’s Working Groups. ISO Secretariat has announced the following upcoming Meetings:

	Sno.
	Meeting
	Date & Mode 
	Notice/agenda

	1. 
	ISO/TC 146
	27th September 2024 in Virtual Mode
	


	2. 
	ISO/TC 146/SC 1
	25th September 2024 in Virtual Mode
	


	3. 
	ISO/TC 146/SC 1/WG 36
	18th September 2024 in Virtual Mode
	


	4. 
	ISO/TC 146/SC 2
	13th September 2024 in Virtual Mode
	


	5. 
	ISO/TC 146/SC 3
	23rd September 2024 in Virtual Mode
	


	6. 
	ISO/TC 146/SC 3/WG 1
	05th September 2024 in Virtual Mode
	



The Committee may Review the Experts registered and nominate experts for participation in the meeting.
ITEM 10 COMMENTS ON PUBLISHED STANDARDS

The following comments have been received on the published Indian Standards:

	S No.
	Standard no. and tittle
	Comments 
	Current Status

	i. 
	IS 15206:2002/
ISO 8760:1990 
Work - Place air - Determination of mass concentration of     carbon monoxide - Method using detector tubes for short-term sampling with direct indication
	· The Committee deliberated on the Comments received from Mr. Vinayak Valsangkar on the amendment has been circulated to members for their inputs.
· The Committee after discussion requested member secretary to send the amendment published to the following ISO standard along with the comments received from Mr. Vinayak Valsangkar to the Committee members for their inputs.
· The amendment published to ISO 8760 : 1990 is attached below along with the comments received from Mr. Mr. Vinayak Valsangkar :





	· The Amendment published to the ISO standard along with the comments received from Mr. Vinayak Valsangkar has been circulated to the Committee members for their inputs.
· The Committee may DISCUSS.


	ii. 
	IS 15209 : 2002 /
ISO 8761 : 1989
Work - Place air - Determination of mass concentration of nitrogen dioxide - Method using detector tubes for shortterm sampling with direct indication
	· The Committee deliberated on the Comments received from Mr. Vinayak Valsangkar on the amendment has been circulated to members for their inputs.
· The Committee after discussion requested member secretary to send the amendment published to the following ISO standard along with the comments received from Mr. Vinayak Valsangkar to the Committee members for their inputs.
· The amendment published to ISO 8761 : 1989 is attached below along with the comments received from Mr. Mr. Vinayak Valsangkar :







	· The Amendment published to the ISO standard along with the comments received from Mr. Vinayak Valsangkar has been circulated to the Committee members for their inputs.
· The Committee may DISCUSS.


	iii. 
	IS 15210 : 2002/
ISO 8762 : 1988
Workplace air - Determination of vinyl chloride - Charcoal tube/gas chromatographic method
	· The Committee discussed that IS 15210 : 2002 is the adoption of ISO 8762: 1988. However, ISO 8762: 1988 has been withdrawn and no new standard has been published by ISO for this subject. Therefore, the member secretary suggested ISO 9486 : 1991 for revision of this standard.
· The Committee after deliberation requested member secretary to follow up with Mr. Vinayak Valsangkar for his inputs whether ISO 9486:1991 can be adopted identically or need to be modified as per Indian requirements, for revision of IS 15210: 2002/ISO 8762: 1988.
· The copy of ISO 9486 : 1991 is attached below :



	· Mail has been sent to Mr. Vinayak Valsangkar for his inputs whether ISO 9486:1991 can be adopted identically or need to be modified as per Indian requirements, for revision of IS 15210: 2002/ISO 8762: 1988.
· The Committee may DISCUSS.







ITEM 11 PROGRAMME OF WORK 

11.1 The present position of work programme under the Committee CHD 35 is  given at Annex II.

	Annex II

	PDF
	


	Excel
	




The Committee may NOTE.

11.2 Standards Due for Review under 5 Year Criteria 
11.2.1 The Standards due for review by March 2024 was reviewed and reaffirmed by the Committee during 15th meeting of CHD 35. The standards given in table below are due for periodic review by March 2025 in line with the BIS Rules, i.e., published standards are to be reviewed at least once every five years with a view to reaffirm, revise, declare obsolescence or withdraw the same. Committee may critically review the standards due for review and any other standard felt necessary so as to ascertain the need for revision/updation/withdrawal/ declaring obsolescence of these standards in light of emerging technologies, experience in use, feedback received, etc.
11.2.2 The Committee in the last meeting reviewed all the standards that are Due for Review Under 5 Year Criteria.
11.3 FUTURE WORK PLAN AND STRATEGIES 
The Committee in the last meeting deliberated on future work plan and strategies to be adopted say in the next 5 years aiming at contribution in related standardization activity both at national and international level (if available, ISO) and decided following:
1. To adopt International standards related to Indoor Air and Ambient Air
i. The Committee discussed on the International standards related to Indoor Air and Ambient Air and requested Member Secretary to prepare list of the subject/standards on which ISO standards can be adopted.

The proposed list of standards to be adopted is as follows: 

a. ISO 16000-41: 2023 - Indoor air — Part 41: Assessment and classification
b. ISO 16000-33:2024 Indoor air — Part 33: Determination of phthalates with gas chromatography/mass spectrometry (GC/MS)
c. ISO 16000-39:2019 Indoor air — Part 39: Determination of amines — Analysis of amines by (ultra-) high-performance liquid chromatography coupled to high resolution or tandem mass spectrometry

2. Proposed the following two subjects for NWIP:

i. Standard on Micro Plastics proposed by Dr. Tuhin Kumar Mandal 

· The following manuscript entitled "The emergence of microplastics: charting the path from research to regulations" has been received from Dr. Tuhin Kumar Mandal.



The Committee may DISCUSS.

ii. Standard on Multi Channel sampler proposed by Dr. Rajendra Prasad

· No proposal has been received from Dr. Rajendra Prasad 

The Committee may DISCUSS.
ITEM 12 ANNUAL CALENDAR OF TECHNICAL COMMITTEE MEETINGS
The item on date and place for the next meeting of the committee may be replaced with the title “Annual Calendar of Technical Committee meetings’. 
The Committee in the last meeting discussed and finalize the tentative dates and place for the quarterly meetings of CHD 35 for the financial year 2024-2025. 
The tentative dates for the Upcoming meeting of CHD 35 are as follows:
19th Meeting                                                                                                16-20 September 2024
20th Meeting                                                                                                 09-13 December 2024
21st Meeting                                                                                                 10-14 March 2025         
                                          
ITEM 13 ANY OTHER BUSINESS

[bookmark: _GoBack]ITEM 14 VOTE OF THANKS
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Annex 1

COMPOSITION OF CHD 35

SCOPE 



‘To formulate India Standards for i) Terminology, methods of sampling and characterization of emissions from point and non-point sources, stationery and line sources including industrial emissions, ambient air, indoor air, workplace air, particularly measurement methods for air pollutants (particles, gases, odours, micro-organisms) ii)Terminology, methods of measurement of noise levels iii) Indoor air quality management system iii) Terminology, performance requirements and methods of test for air pollution monitoring devices iv) Terminology, performance requirements and methods of test for air purifier and control devices.’



		Meeting

		Date

		Place



		16th

		21-12-2023

		BIS Webex meeting



		17th

		21-03-2024

		BIS Webex meeting



		18th

		13-06-2024

		BIS Webex meeting









		Sl. No

		Organization Represented

		Principal / (Alternate)  Member

		Meeting Attended



		

		

		

		16th

		17th

		18th 

		Total



		1. 

		Chairperson

		Dr. Gauri Pandit, In Personal Capacity 

		

		

		

		3/3



		2. 

		Bhabha Atomic Research Centre, Mumbai

		Dr. A Vinod Kumar

Dr. S. K Sahu 

		

		

		X

		2/3



		3. 

		CSIR- National Physical Laboratory

		Dr. Shankar Agarwal 

Dr. Tuhin Kumar Mandal

		

		

		

		3/3



		4. 

		Central Pollution Control Board (MoEFCC), GoI, New Delhi

		Mr. Aditya Sharma

Dr. R C Srivastava

		X

		

		

		2/3



		5. 

		CSIR -National Environmental Engineering Research Institute, Nagpur

		Dr. S.K. Goyal 

Dr. Smitha Aggarwal

		

		



		

		3/3









		6. 

		Confederation of Indian Industry, New Delhi

		Mr. Mohit Sharma

Mr. Shubham Mishra

		

		





		

X

		2/3



		7. 

		Ecotech Instruments, Greater Noida

		Dr Rajendra Prasad 

		

		

		

		3/3



		8. 

		Envirotech Instruments Pvt. Ltd.

		Dr. Balbir Singh 

Mr. Ashish Gupta

		

		

		X

		2/3



		9. 

		Envirotech East Private Limited, Kolkata

		Mr. Asoke Kumar Banerjee

Mr. Sanjib Kumar Goswami

		-

		

C

		



		1/1



		10. 

		Green Economy Initiatives Pvt. Ltd., Mohali

		Dr. R S Saini

Ms. Sonika Pawar



		

		



		



		3/3



		11. 

		Indian Association for Air Pollution Control, New Delhi

		Dr. J S Sharma

		

		

X

		



		2/3



		12. 

		Indian Chemical Council, Mumbai

		Mr. Dhrumil Soni

Ms. Shraddha Rane

		X

		





		





		2/3



		13. 

		IIT, Delhi

		Nomination Awaited

		C

		-

		

-

		



		14. 

		Maharashtra State Pollution Control Board, Govt of Maharashtra, Mumbai

		Dr. P D Khadkikar

Mr. Kishore Gawankar

		

		

		



		3/3



		15. 

		NTPC Ltd, New Delhi

		Mr. Rajesh Malik

Mr. Rajiv Ranjan



		

		

		



		3/3



		16. 

		National Council for Cement and Building Materials, Ballabhgarh

		Mr.  Anand Bohra

Mr. K R P Nath

		

		

		



		3/3





		17. 

		The Fertilizer Association of India, New Delhi

		Mr. Manish Goswami 

Mr. Arun Kumar Mandal

		

		

		



		3/3



		18. 

		UNIPHOS Envirotronics Pvt. Ltd., Gujarat

		Mr.  Vijay Pandey 

Mr. Vinayaka Prabhakar Valsangkar

Dr. R C Naik

		

		

		



		3/3



		19. 

		In Personal Capacity

		Dr. N Raveendhar 

		X

		

		



		2/3



		20. 

		In Personal Capacity

		Dr. SNA Rizvi

		

		



		



		3/3



		21. 

		In Personal Capacity

		Dr. S K Tyagi



		

		



		

X

		2/3



		22. 

		In Personal Capacity 

		Mr.  Sanjib Kumar Goswami 

		

		

		

		W







 - Present, × - Absent, C – Co-opt, W – Withdrawn 





Composition of Panel 1 of CHD 35 – Panel for Revision of standards on determination of air pollutants in ambient, stationary, indoor and workplace atmospheres

Objective of the Panel:

While reviewing/prescribing a test method for a pollutant, the following shall be ensured:

i. To lay more emphasis on instrumentation methods with an objective to support Green Chemistry (including minimizing use of toxic chemicals for absorption and to move towards environmental friendly chemicals)

ii. Minimum detection limit and the range of test method along with corresponding accuracy, repeatability, precision and reproducibility aspects of test method

iii. Potential interference radicals and methods to mask the same

iv. Identification of a referee method in case where 2 or more methods are prescribed for measurement of one parameter

v. To incorporate any APHA/ISO/EPA procedure in the standards without carrying out trials

vi. To give reference to other standards providing test methods using AAS / ICP-MS / ICP-OES

vii. To suggest means of disposal of chemicals



		Sl. No.

		Organization

		Principal Member

		Mail ids

		Alternate Member

		Mail ids



		1 

		Convener

		Dr. S K Tyagi, in personal capacity (9868956529)

		cpcbskt@yahoo.co.in;

		

		



		2 

		Central Pollution Control Board (MoEFCC), GoI, New Delhi

		Mr. Aditya Sharma

(9911328120)

		adiman25sharma@gmail.com

		Dr. R C Srivastava (9968662589)

		dg.cpcb@gmail.com; rajeshcs.cpcb@nic.in; apathak.cpcb@nic.in;



		3 

		Delhi Technological University (formerly known as Delhi College of Engineering), New Delhi

		Dr Anubha Mandal (9868091872)

		anubha_mandal10@yahoo.co.in; anubhamandal@dce.ac.in;

		

		



		4 

		Ecotech Instruments, Greater Noida

		Dr Rajendra Prasad (9999575740)

		ecotechinstruments@gmail.com;

		

		



		5 

		Green Economy Initiatives Pvt. Ltd., Mohali

		Dr. R S Saini (8872061900)

		greeneconomyipl@gmail.com;

		

		



		6 

		In personal capacity 

		Shri Sanjib Kumar Goswami (9230426805)

		sanjib36@yahoo.com;

		

		



		7 

		Maharashtra State Pollution Control Board, Govt of Maharashtra, Mumbai

		Dr. P D Khadkikar



		padmanabh.khadkikar@mpcb.gov.in

		Mr. Kishore Gawankar

		kishorgawankar@mpcb.gov.in;



		8 

		National Physical Laboratory

		Dr. Shankar Agarwal (9868602917)

		aggarwalsg@nplindia.org; aggarwalshan@gmail.com;

		Mr. Tuhin Kumar Mandal

		tuhin@nplindia.org



		9 

		NTPC Ltd, New Delhi

		Shri V Ravi Babu (9440918213)

		vravibabu@ntpc.co.in,

		Dr. Sudhir Dahiya (9650998793)

		sudhirdahiya@ntpc.co.in;



		10 

		National Council for Cement and Building Materials, Ballabhgarh

		Shri M Selvarajan (9810074526)

		mselvarajan2001@gmail.com;

		Shri Anand Bohra (9650869315)

		andybohra@gmail.com; cme.env@gmail.com;



		11 

		National Environmental Engineering Research Institute, Nagpur

		Dr. S.K. Goyal (9423400470)   

		sk_goyal@neeri.res.in;

		Dr. P.K. Labhasetwar



		pk_labhasetwar@neeri.res.in;



		12 

		Telangana State Pollution Control Board, Hyderabad 

		Dr. D Prasad (9177303234)

		dprasad03@gmail.com;

		

		



		13 

		UNIPHOS Envirotronics Pvt. Ltd., Gujarat

		Shri Vijay Pandey (8238643074)

		vijay.pandey@uniphos-envirotronic.com;

		Dr. R C Naik 

		naikrc@uniphos.com;



		14 

		West Bengal Pollution Control Board, Dept of Environment, Govt of WB, Kolkata

		Dr Ujjal Kumar Mukhopadhyay (9830063508)



		ujjal@wbpcb.gov.in;

		Shri Shyam Kumar Adhikari

		shyamala@wbpcb.gov.in;







Composition of Panel 2 of CHD 35 – Panel for Formulation of Standard on Automated Measurement Systems



		Sl. No.

		Organization

		Principal Member

		Mail ids

		Alternate Member

		Mail ids



		1 

		Convener

		Dr. R S Saini, Green Economy Initiatives Pvt. Ltd. (8872061900)

		greeneconomyipl@gmail.com;

		

		



		2 

		Central Pollution Control Board (MoEFCC), GoI, New Delhi

		Mr. Aditya Sharma

(9911328120)

		adiman25sharma@gmail.com

		Dr. R C Srivastava (9968662589)

		dg.cpcb@gmail.com; rajeshcs.cpcb@nic.in; apathak.cpcb@nic.in;



		3 

		Confederation of Indian Industry, New Delhi

		Mr. Mohit Sharma

		mohit.shrama@cii.in

		Mr. Shubham Mishra

		shubham.mishra@cii.in



		4 

		Ecotech Instruments, Greater Noida

		Dr Rajendra Prasad (9999575740)

		ecotechinstruments@gmail.com;

		

		



		5 

		Envirotech Instruments Pvt. Ltd.

		Dr. Balbir Singh (9140542687)

		sbalbir058@gmail.com;

		Shri Ashish Gupta

		ashishgupta.envirotech@gmail.com;



		6 

		Gujarat Pollution Control Board

		Dr. D N Vansadia

		uma_dnv@yahoo.com; digvijaysinghpcb@gmail.com;

		

		



		7 

		In personal capacity

		Dr. S K Tyagi (9868956529)

		cpcbskt@yahoo.co.in;

		

		



		8 

		Indian Oil Corporation Ltd., R&D, Faridabad

		Nomination awaited

		

		

		



		9 

		Jindal Steel

		Shri M Vaidyanathan

		vaidyanathan.v@jsw.in;

		Dr. S Majumdar

		suman.majumdar@jsw.in;



		10 

		Maharashtra State Pollution Control Board, Govt of Maharashtra, Mumbai

		Dr. P D Khadkikar



		padmanabh.khadkikar@mpcb.gov.in

		Mr. Kishore Gawankar

		kishorgawankar@mpcb.gov.in;



		11 

		National Council for Cement and Building Materials, Ballabhgarh

		Shri M Selvarajan (9810074526)

		mselvarajan2001@gmail.com;

		Shri Anand Bohra (9650869315)

		andybohra@gmail.com; cme.env@gmail.com;



		12 

		National Physical Laboratory

		Dr. Shankar Agarwal (9868602917)

		aggarwalsg@nplindia.org; aggarwalshan@gmail.com;

		Mr. Tuhin Kumar Mandal

		tuhin@nplindia.org



		13 

		NTPC Ltd, New Delhi

		Shri V Ravi Babu (9440918213)

		vravibabu@ntpc.co.in,

		Dr. Sudhir Dahiya (9650998793)

		sudhirdahiya@ntpc.co.in;



		14 

		Steel Authority of India Ltd., R&D, Ranchi

		Nomination awaited

		

		

		



		15 

		The Fertilizer Association of India, New Delhi

		Mr. Manish Goswami (9810684373)

		tech@faidelhi.org;

		

		



		16 

		Thermofisher Scientific

		Ms. Jaya Nangia 

		jaya.nangia@thermofisher.com;

		Shri Anant Ghadigaonkar (9619182259)

		anant.ghadigaonkar@thermofisher.com;  archit.rastogi@thermofisher.com;



		17 

		UNIPHOS Envirotronics Pvt. Ltd., Gujarat

		Shri Vijay Pandey (8238643074)

		vijay.pandey@uniphos-envirotronic.com;

		Dr. R C Naik 

		naikrc@uniphos.com;



		18 

		West Bengal Pollution Control Board, Dept of Environment, Govt of WB, Kolkata

		Dr Ujjal Kumar Mukhopadhyay (9830063508)



		ujjal@wbpcb.gov.in;

		Shri Shyam Kumar Adhikari

		shyamala@wbpcb.gov.in;







Composition of Panel 3 of CHD 35 – Panel for Formulation of Standard on Indoor Electric Air Purifier



		Sl. No.

		Organization

		Principal Member

		Mail ids

		Alternate Member

		Mail ids



		1 

		Convener

		Dr. Shankar Agarwal, Sr. Pr. Scientist, NPL

(9868602917)

		aggarwalsg@nplindia.org; aggarwalshan@gmail.com;

		

		



		2 

		AirOK Technologies, New Delhi

		Shri Pavan Reddy

		cto@airoktech.com; 

		Shri Dixit Varaprasad

		vishesh@airoktech.com;



		3 

		Amway India Pvt. Ltd.

		Shri Abhinav Srivastava

		abhinav.srivastava@amway.com;

		

		



		4 

		Anchor Heating and Air Co.

		Shri Rajashekhar Reddy

		rajashekhar.reddy@anchor-world.com;

		

		



		5 

		Bluestar Ltd.

		Shri Jigar Patel

		jigarpatel@bluestarindia.com; 

		Shri Sunil K Jain

		suniljain@bluestarindia.com;



		6 

		Centre for Environmental Science and Engineering, IIT Mumbai

		Dr. Virendra Sethi

		vsethi@iitb.ac.in; 

		Dr. Harish Phuleria

		phuleria@iitb.ac.in;



		7 

		Crusaders

		Shri Ankur Chawla

		indiancrusaders@hotmail.com;

		Shri Kapil Chawla

		



		8 

		Daikin

		Ravi Taneja

		ravi.taneja@daikinindia.com;

		

		



		9 

		Delhi Technological University (formerly known as Delhi College of Engineering), New Delhi

		Dr Anubha Mandal (9868091872)

		anubha_mandal10@yahoo.co.in; anubhamandal@dce.ac.in;

		

		



		10 

		Dyson

		Shri Anirudh Pawa

		anirudh.pawa@dyson.com; ankur.wadhwa@dyson.com;

		Shri Faridi

		Shekh.Faridi@dyson.com;



		11 

		Godrej & Boyce Mfg. Co. Ltd.

		Shri Suhas Kulkarni

		rtone@godrej.com;

		

		



		12 

		Hitachi

		Mr.Ichio Iwai

		ichio.iwai@jci-hitachi.com;

		Mr. Rajesh Tiwari

		rajeshkumar.tiwari@jci-hitachi.com;



		13 

		In personal capacity

		Dr. Prasad Modak, Environment Management Centre (9820126074)

		prasad.modak@emcentre.com;

		

		



		14 

		In personal capacity

		Dr. Arun Srivastava, JNU Delhi

		a_srivastava@mail.jnu.ac.in; srivastava02@hotmail.com;

		

		



		15 

		In personal capacity

		Dr. Smita Aggarwal

		aggarwalsmita8@gmail.com;

		

		



		16 

		MED 3, Refrigeration and Air Conditioning Sectional Committee, BIS

		Ms. Khushbu Jyotsana Kindo

		med@bis.gov.in;

		

		



		17 

		National Environmental Engg. Research Institute, Nagpur

		Dr. S.K. Goyal

		sk_goyal@neeri.res.in; 

		

		



		18 

		National Institute of Occupational Health

		Nomination awaited

		

		

		



		19 

		Panasonic

		Shri Anil Mehta

		anil.mehta@in.panasonic.com;

		Shri Sachin Aswal

		sachin.aswal@in.panasonic.com ;



		20 

		PGI Chandigarh

		Nomination awaited

		

		

		



		21 

		Samsung India Electronics Pvt. Ltd.

		Shri Saurabh Nag

		saurabh.nag@samsung.com;

		

		



		22 

		Sharp

		Shri Kishalay Ray

		kray@sharp-oa.com; 

		Mr. Chyoda Yuki

		chiyoda.yuki@sharp.co.jp;



		23 

		

		

		

		Shuvendu Mazumdar

		smazumdar@sharp-oa.com;



		24 

		Sriram Institute for Industrial Research

		Shri Rajneesh Kumar Sharma

		qad@shriraminstitute.org;

		

		



		25 

		Unilever India Pvt. Ltd.

		Shri Surajit Gogoi

		surajit.gogoi@unilever.com; 

		Shri Alagiri Samy

		alagirisamy.nethaji@unilever.com;













Composition of Panel 4 of CHD 35 – Panel for Formulation of Standard on Low Cost Sensors



		Sl. No.

		Organization

		Principal Member

		Mail ids

		Alternate Member

		Mail ids



		1 

		Convener

		Dr. S K Tyagi, in personal capacity (9868956529)

		cpcbskt@yahoo.co.in;

		

		



		2 

		Bose Institute

		Soumendra Singh, Scientist D (9432926954)

		soumendras@gmail.com;

		

		



		3 

		Council on Energy, Environment and Water

		Ms Ishita Jalan, Research analyst (Risks and Adaptation) (9873849185)

		ishita.jalan@ceew.in;

		

		



		4 

		IIT Kanpur

		Dr. S N Tripathi (9415050540)

		sachchida.tripathi@gmail.com; snt@iitk.ac.in;

		

		



		5 

		In personal capacity

		Shri J S Kamyotra (9891300237)

		kamyotra@yahoo.co.in;

		

		



		6 

		In personal capacity

		Dr. S K Sharma, Professor, Energy Research Centre, Punjab University

		sks_erc@yahoo.com;

		

		



		7 

		National Physical Laboratory

		Mr. Tuhin Kumar Mandal

		tuhin@nplindia.org

		Dr. Shankar Aggarwal, Sr. Scientist (9868602917)

		aggarwalsg@nplindia.org; aggarwalshan@gmail.com;



		8 

		

		

		

		Dr. Rupesh M Das, Sr. Scientist (9350221948)

		rupesh@nplindia.org;



		9 

		

		

		

		Dr. Ashish Ranjan, Pr. Scientist (9310086400;

011-45608357)

		aranjan@nplindia.org;



		10 

		

		

		

		Dr. Senthil Kumar, Sr. Scientist (9717927838; 

011-42342435)

		senthilmk@nplindia.org;



		11 

		Physics Department, IIT Delhi

		Dr. B R Mehta, Professor (011-2659 1333)

		brmehta@physics.iitd.ac.in;

		

		



		12 

		Shakti Sustainable Energy Foundation

		Shri Arshpreet Kalsi, Program Associate (Climate Policy)

		arshpreet@shaktifoundation.in;

		

		



		13 

		Centre for Science and Environment

		Nivit Kumar Yadav, Sr. Program Manager (9968023535)

		nivit@cseindia.org;

		Digvijay Singh Bisht, Programme Officer (9891921959)

		digvijay@cseindia.org;



		14 

		

		

		

		Dr. D D Basu (9718517810)

		ddbasu52@gmail.com;



		15 

		Central Pollution Control Board, New Delhi

		Dr. Abhijit Pathak, Scientist C (9971566700)

		

		Mr. Aditya Sharma

(9911328120)

		adiman25sharma@gmail.com



		16 

		

		

		

		Dr. R C Srivastava, Scientist D (9968662589)

		rajeshcs.cpcb@nic.in;



		17 

		Telangana State Pollution Control Board, Hyderabad 

		Dr. D Prasad (9177303234)

		dprasad03@gmail.com;

		

		



		18 

		Ecotech Instruments, Greater Noida

		Dr Rajendra Prasad (9999575740)

		ecotechinstruments@gmail.com;

		

		



		19 

		Envirotech Instruments Pvt. Ltd.

		Dr. Balbir Singh (9140542687)

		sbalbir058@gmail.com;

		Shri Ashish Gupta

		ashishgupta.envirotech@gmail.com;



		20 

		UNIPHOS Envirotronics Pvt. Ltd., Gujarat

		Shri Vijay Pandey (8238643074)

		vijay.pandey@uniphos-envirotronic.com;

		Dr. R C Naik 

		naikrc@uniphos.com;



		21 

		Respirer Living Sciences Pvt. Ltd.

		Shri Ronak Sutaria (9619690020)

		rsutaria@urbansciences.com;

		

		



		22 

		Skymet Weather

		Shri Yogesh Patil

		sales@skymetweather.com;

		

		



		23 

		Airveda

		Ms. Namita Gupta, Founder and Director (9818955539)

		namita@airveda.com;

		

		



		24 

		Ambience Monitoring India

		Shri Amit Kumar Singh, Co-Founder and Engineering Manager (7982334287)

		amit@ambiencemonitoringindia.com;

		Ms. Brindha Srinivasan, CEO (9910455382)

		brindha@ambiencemonitoringindia.com;



		25 

		Bosch

		Shri Pradeep TP, DGM (9620212658)

		pradeep.tp@in.bosch.com;

		Shri Sathvik Ashok, Design Engineer (9845294202)

		sathvik1665@gmail.com; nagasathvik.ashokkumar@in.bosch.com;



		26 

		

		

		

		Shri Raveesha Nidugala, Architect (9844831390)

		raveesha.nidugala@bosch.com;



		27 

		OIZOM

		Shri Sohil Patel, CTO (942842428)

		sohil@oizom.com;

		Shri Ayyan Karmakar, Project Manager (9824839878)

		pm1@oizom.com; ayyan@oizom.com;



		28 

		Rave Innovations

		Dr. Rakesh Agarwal, President (9999992856)

		ra@raveinnovations.in;

		

		



		29 

		Personal Air Quality Systems Pvt. Ltd.

		Dr. Ragoth Sundararajan, Core Team Member (9790841565)

		ragoth.sundararajan@paqs.biz;

		

		



		30 

		Engineering and Environmental Solutions

		Shri Mohammad Misfer, Product Executive (R&D) (8428449553)

		mohamadmisfer@gmail.com;

		Shri Mohammad Hamza, Director (9540990415)

		enggenvsolution@gmail.com;



		31 

		Horiba India Pvt. Ltd.

		Ms. Aditi Mittal (9821681421)

		aditi.mittal@horiba.com;

		Shri Antriksh Singh Rajput (8826193008)

		antriksh.rajput@horiba.com;



		32 

		Techno Value Sol. Pvt. Ltd. 

(TSI India)

		Nikhil Sharma, Assistant Manager (9136912707)

		nikhilsharma@technovalue.in;

		

		



		33 

		TSI Instruments India Pvt Ltd

		Sachin Gokak, Country Manager (9850828151)

		sachin.gokak@tsi.com;

		Sanjeev Kumar, Regional Sales Manager (9810760232)

		sanjeev.kumar@tsi.com;



		34 

		Green Economy Initiatives Pvt. Ltd., Mohali

		Dr. R S Saini (8872061900)

		greeneconomyipl@gmail.com;

		

		



		35 

		Prima Equipment

		Shri Pritesh M Shah (9825007609)

		pritesh@primaequipment.com;

		

		



		36 

		Next ENR Engineering Pvt. Ltd.

		Shri Varun Patel (9978312492)

		varun@nextengineering.in;

		

		



		37 

		Lisamed Technologies Pvt. Ltd.

		Shri Shashin Shah, CTO & Sr. Gen. Manager (9967287636 9867032987)

		shashin.shah@lisamedasia.com;
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Ambetronics Engineers Pvt. Ltd.

Manufacturers of Gas Detection System & Process Control & Automation System Integrator

£ AMBETRONICS W:D

178, 16, 14A, Tarun Ind. Est., New Nagardas Road,
Mogra Pada, Andheri (E), Mumbai-400069, India.
Web : www.ambetronics.com

Q| +91-22-61673000 + +91-22-61673020/21 . CIN - U29253MH2008PTC 182791

= . * GSTNO. : 2TAAHCAOTB0B1Z2
L@ E-mail : salesB@ambetronics.com ¢ sales11@ambetronics.com « MSMENO. : UDYAM-MH-18-0002701

Date : 02.08.2024

To,

Bureau of Indian Standards
Manak Bhawan,

9, Bahadur Shah Zafar Marg,
New Delhi-110002.

Subject: Organization Authorization letter.
Dear Sir / Madam,

We hereby authorise Mr. Ashish Manharlal Shah S/o Mr. Manharlal Shah Working as
Managing Director at M/s. Ambetronics Engineers Private Limited, having office at 17-B,
Tarun Industrial Estate, New Nagardas Road, Mogra Pada, Andheri East, Mumbai -400069, are
authorised signatory of the organization to apply for the BIS Membership of Technical
Committee on behalf of the company.

(Applicants Signature and Photo) (Authorizing person sign and stamp)

Signature: : Signature :

Name : Ashish Shah Name : Rupal Shah
Designation : Director Designation : Director
DIN NO. 2115859 ' DIN NO. 2115914

Email ID : ashish@ambetronics.com Email ID : rupal@ambetronics.com
Contact No.: 9821062102 Contact No.: 022 61673000
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MANAN SHAH

Address: Mumbai

Phone: +91 - 9167418106

Email: manan@ambetronics.com
Website: www.ambetronics.com

SUMMARY

Visionary leader dedicated to establishing India as a global leader in gas and flame detection systems by
2025. A firm believer in the power of innovation, | aim to revolutionize technology and impact society. My
expertise spans digital marketing, team leadership, and business strategy, with a strong focus on safety

and compliance.

WORK EXPERIENCE

C.E.O., Ambetronics Engineers Private Limited
« Developed strategies to expand business and increase market share.
o Oversaw 13 service centers across India, ensuring timely customer support.
» Provided education and consultation on gas and flame detection systems.

Webmaster, California State University, Fullerton
» Built and maintained website modules using HTML, CSS, and JavaScript.
» Managed servers for Daily Titan and Titan TV.
» Developed websites per Section 508 accessibility standards.

IT Intern, Visteon Corporation, Van Buren, Ml

» Collected, organized and documented infrastructure project attributes, data
and project metrics. Performed data manipulation, transformation, and
cleansing.

EDUCATION

June 2019 - Present

May 2017- Dec 2018

May 2018 - Aug 2018

Master's degree, Computer Engineering
California State University, Fullerton

Bachelor of Technology in Electronics Engineering
SVKM's NMIMS Mukesh Patel School of Technology Management & Engineering

Diploma, Electrical and Electronics Engineering
Thakur Polytechnic

KEYNOTES

2016 - 2018

2013 - 2016

2010 - 2013

o Speaker at Green Hydrogen Expo
o Speaker at Connecting Green Hydrogen 2024
» Speaker at BBB EXPO & SUMMIT 2024

o Speaker at 5th Edition GOTECH 2024 - Gas & Qil Technology Showcase and Conference

o Speaker at 8th Annual Conference on IT & OT in OIL & GAS

» Speaker at Conference on Converging Green Solutions with Carbon Markets to Achieve India's

Net-Zero Targets

» Speaker at 4th Edition of International Oil & Gas Technology (IOGTC- Upstream 2024)

ADDITIONAL INFORMATION

« Languages: English, Hindi, Marathi, Gujarati.

o Awards/Activities: In Category Brand Excellence In Make In India Award, Winner of Product of
the year - Fire Detection, Best Speaker of the event at IOGTC UPSTEAM 2024, Gracious

presence as Eminent Speaker at CGDNG 2024
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2
4 AMBETRONICS @ b Ambetronics Engineers Pvt. Ltd.

Manufacturers of Gas Detection System & Process Control & Automation System Integrator

178, 16, 14A, Tarun Ind. Est., New Nagardas Road,
Mogra Pada, Andheri (E), Mumbai-400069, India.
Web : www.ambetronics.com

Q] +91-22-61673000 + +91-22-61673020/21 < CIN . U29253MH2008PTC182791
+GSTNO.  : 27AAHCAO780B1Z2
« MSMENO. : UDYAM-MH-18-0002701

@ E-mail : salesB@ambetronics.com « sales11@ambetronics.com

Date : 03.08.2024

To,

Bureau of Indian Standards
Manak Bhawan,

9, Bahadur Shah Zafar Marg,
New Delhi-110002.

Subject: Organization Authorization letter.

Dear Sir / Madam,

We hereby authorise Mr. Manan Ashish Shah S/o Mr. Ashish Shah Working as
CEO at M/s. Ambetronics Engineers Private Limited, having office at 17-B, Tarun
Industrial Estate, New Nagardas Road, Mogra Pada, Andheri East, Mumbai -
400069, are authorised signatory of the organization to apply for the BIS
Membership of Technical Committee on behalf of the company.

sk

(Authorizing person)
Mr. Ashish Shah
Managing Director
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R&D Guidelines















Research & Development Projects

















A project aimed at comprehensive, in depth and incisive study of a product, process or service or all taken together in respect of a subject under standardization, encompassing literature review, analysis of the data from secondary sources, collection and analysis of data from primary sources and stakeholder consultations. 





The duration of a project shall not exceed six months counted from the date of the award of the project to acceptance of the final report by the Sectional Committee concerned, provided that the Sectional Committee must not take more than one month to give its decision on the final report.  The Sectional Committee may extend the duration but for not more than 2 months in special circumstances, the reasons for which shall be recorded in the minutes of meeting of the Sectional Committee.





The upper limit for expenditure for a project shall be Rs 10 lakhs (including taxes) only. 





BIS will publish a list of research & development projects along with Terms of Reference (ToR) on Standardization portal or any other suitable digital platform.































Why  R&D?

















Support and commission





Support and commission research & development projects to generate knowledge, empirical data and insights that would help in formulating new standards and updating & upgrading the existing Indian standards; 





Expansion





Expand the network of domain area experts to carryout research & development projects in the areas related to standardization and conformity assessment; and





Enrichment





Enrich the research ecosystem in the educational institutions imparting technical and professional education. 





















Aspects to be Covered in Term of Reference (ToRs)

















Title, background and objectives of the study; 

Expected research methodology (brief information, for example, survey, testing, industry visits, etc.); 

Scope of study; 

Outline of the tasks and final deliverables expected from the Proposers; 

Methods of review, schedule for submitting the 1st draft report and project completion report; 

Any support or inputs to be provided to the Proposer; and 

Maximum duration of project and timelines for submission of proposal.





















Point to be considered while preparing ToRs













Secondary research based on internet or published information including authentic data sources; 



Survey based research (including industry visits) to ascertain prevailing market conditions and practices, standards in use, industry and consumer preferences, availability of infrastructure, technical capabilities, comparative trends, economic trends;



Ascertaining compliance to existing and proposed standards through testing, review of past test reports, other validation and verification checks; and



 Basic and innovative research to establish normative criteria. Criteria may include performance, health, safety, environmental impact.













Eligibility Criteria





Faculties and research scholars shall submit proposals through their institute. Members of technical committees belonging to any association/organization shall submit the proposals through their association/organization. Members of technical committees in personal capacity can submit their proposals directly to BIS, however if carrying out a research & development project requires collaboration with any institution/organization, concurrence of the same shall also be submitted. 













Academic institutions & universities having MoU with BIS and faculties and research scholars thereof; 





Member(s) of Technical Committees of BIS















Procedure For Application 

















Identification of R&D Projects by Sectional Committee.



ToR preparation and approval by Sectional Committee for the project identified.



Reviewing of projects as recommended by Sectional Committee by Reviewing Committee



Publishing approved projects on Standardization portal or any other suitable digital platform



Submission of Proposal by expert



“Single Stage - two envelope bid system” consisting of separately sealed “Technical and Financial proposals” through the digital platform in format prescribed by BIS. 



Evaluation of the project by the Research evaluation Committee 



After approval, signing of contract and issuing of sanction letter.



Funding will be released in installments – 30 % on approval of project; another 50 % on submission and acceptance of project report by Sectional Committee and report of utilizing of fund released and another 25% along with utilization certificate. 

























































Final Project Report (FPR)

















the original objective(s) of the project,



1

how far these objective(s) have been achieved, and



2

how the results will benefit the development of the national standard(s) and



3

a copy of final working draft of the concerned standard(s) (wherever applicable)



4

include clear inferences, recommendations regarding their use in the proposed standards,



5

all references used, raw data of surveys, sampling, testing and experiments,



6

undertaking that all the information presented is authentic.



7









































Thank you
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STANDARDS COORDINATION AND MONITORING DEPARTMENT
Our Ref SCMD/G-4 09-09-2023

Subject: Guidelines for Research & Development Projects for Formulation and Review of
Standards

The revised ‘Guidelines for Research & Development Projects for Formulation and
Review of Standards’ duly approved by EC is circulated to all Technical Departments for
compliance.

The ‘Template for the Terms of Reference for the R&D Projects’ to be used in this regard

is also attached.

(A K Bera)
HSCMD
DDG (IR, SCM & MSC)

Circulated to All Technical Departments





Doc no. SCMD/R&D Guidelines/20230909

GUIDELINES FOR RESEARCH & DEVELOPMENT PROJECTS
FOR FORMULATION AND REVIEW OF STANDARDS

1 INTRODUCTION

Bureau of Indian Standards (BIS), as the National Standards Body of India is responsible for
formulating Indian Standards for products, processes and services. In the pursuit of this
endeavour, it has so far developed more than 22000 Indian Standards. Action Research and
Research & Development Projects have always been part of the standardization process.
However, there has been a growing realisation in the context of the increasing diversification,
innovation and complexities in the manufacturing sector and evolution of services and also due
to the fast pace of changes in the manufacturing and services landscapes, research &
development projects have to be made an integral part of the standardization process. The idea
is that in principle no standard should be developed without intensive and insightful research
work, which is not confined only to the review of the existing literature and focus group
discussions on the subject chosen for standardization, but also covers the detailed field level
study of the existing processes and practices in product manufacturing and service delivery.
This requires a large network of domain area experts to carry out the research & development
work. The existing network encompasses only a small segment of experts, who are either
associated with technical committees as members or belong to some R&D organizations. The
Memorandum of Understanding with the premier educational institutions imparting technical
and professional education opens the window to the opportunities to expand this network
substantially by utilizing the intellectual capital that resides with the faculty and the research
scholars in these institutions. This association is conceived not only as a way to promote
research & development work necessary for standards formulation but also to enrich the
research ecosystem in these educational institutions.

2 OBJECTIVES

Objectives of this Scheme are to:

2.1 support and commission research & development projects to generate knowledge,
empirical data and insights that would help in formulating new standards and updating

& upgrading the existing Indian standards;

2.2 expand the network of domain area experts to carryout research & development projects
in the areas related to standardization and conformity assessment; and

2.3 enrich the research ecosystem in the educational institutions imparting technical and
professional education.





3 RESEARCH & DEVELOPMENT PROJECTS

3.1 Research & development projects under these guidelines are described as follows:

A project aimed at comprehensive, in depth and incisive study of a product, process or service
or all taken together in respect of a subject under standardization, encompassing literature
review, analysis of the data from secondary sources, collection and analysis of data from
primary sources and stakeholder consultations.

3.2 Theduration of a project shall not exceed six months counted from the date of the award
of the project to acceptance of the final report by the Sectional Committee concerned, provided
that the Sectional Committee must not take more than one month to give its decision on the
final report. Further provided that the time taken by the Sectional Committee for giving its
decision shall not be counted. The Sectional Committee may extend the duration but for not
more than 2 months in special circumstances, the reasons for which shall be recorded in the
minutes of meeting of the Sectional Committee.

3.3 The upper limit for expenditure for a project shall be Rs 10 lakhs (including taxes) only.

3.4  BIS will publish a list of research & development projects along with Terms of
Reference (ToR) on Standardization portal or any other suitable digital platform.

35 If any organization or an expert on behalf of an institute wants to propose a research &
development project on any new and emerging area in which they have expertise, they can do
so through the same platform for the consideration of the Sectional Committee.

4 TERMS OF REFERENCE (ToR)

4.1 The ToR of Research& development project shall be prepared by the Sectional
Committee concerned, and shall contain:

a) Title, background and objectives of the study;

b) Expected research methodology (brief information, for example, survey, testing,
industry visits, etc.);

c) Scope of study;

d) Outline of the tasks and final deliverables expected from the Proposers;

e) Methods of review, schedule for submitting the 1st draft report and project completion
report;

f)  Any support or inputs to be provided to the Proposer; and

g) Maximum duration of project and timelines for submission of proposal.





4.2 While preparing the Terms of Reference (ToR) the sectional committee may consider the
following points as a research & development project may include one or mix of the following:

a) Secondary research based on internet or published information including authentic data
sources;

b) Survey based research (including industry visits) to ascertain prevailing market
conditions and practices, standards in use, industry and consumer preferences,
availability of infrastructure, technical capabilities, comparative trends, economic trends;

c) Ascertaining compliance to existing and proposed standards through testing, review of
past test reports, other validation and verification checks; and

d) Basic and innovative research to establish normative criteria. Criteria may include
performance, health, safety, environmental impact.

5 APPROVAL OF COMISSIONING OF THE RESEARCH AND DEVELOPMENT
PROJECTS

5.1 There shall be a Review Committee for approving the projects recommended by the
Sectional Committee. The composition of Review Committee shall be as follows:

DDG (SCMD) : Chairperson
DDG (Standardization) concerned : Member
DDG (Certification) : Member
DDG (Labs) : Member

Officer in-charge for research works in SCMD : Member Secretary

5.2  The Head of Technical Department concerned and Member Secretary of the Sectional
Committee shall apprise the review committee about the project and explain the rationale
behind the proposed research & development project.

6 ELIGIBILITY CRITERIA

6.1 The following shall be eligible for carrying out research & development projects under
the Scheme:

a) Academic institutions & universities having MoU with BIS and faculties and research
scholars thereof;
b) Member(s) of Technical Committees of BIS.

6.2  Faculties and research scholars shall submit proposals through their institute. Members
of technical committees belonging to any association/organization shall submit the proposals
through their association/organization. Members of technical committees in personal capacity
can submit their proposals directly to BIS, however if carrying out a research & development
project requires collaboration with any institution/organization, concurrence of the same shall
also be submitted.





7 PROCEDURE FOR APPLICATION
7.1  Submission of Proposal

7.1.1 Applications for undertaking research & development projects shall be submitted in the
manner prescribed by the Bureau and within the prescribed timelines,

7.1.2 Proposer(s) shall submit their proposal in a “single stage - two envelope bid system”
consisting of separately sealed “Technical and Financial proposals”. The Technical Proposal
shall be submitted as per format prescribed in Annex A and the Financial Proposal shall be
submitted in the format prescribed as per Annex B, clearly specifying expected expenditure
against each element such as manpower, equipment (shall not include computer hardware and
software), travelling, testing, consumables, stationery, overheads, etc.

7.1.3  There shall be maximum one proposal from one institute on a given subject.

7.1.4 No contractual obligation whatsoever shall arise until a formal agreement is signed and
executed between the Bureau and the Proposer.

7.2 The proposals shall inter-alia consist of the following:
7.2.1 Inrespect of the research & development projects put up by the Bureau:

a) Details of the Project team along with the organization/institution associated with;

b) The CV of the Project leader and expert/expert(s) to be associated with the project and
a letter from organization authorizing Project Leader and expert/expert(s) to undertake
the research as proposed.

c) A write up on the understanding of the scope and objectives of the project.

d) Methodology (sampling size, if applicable) to be adopted for the proposed study with a
clear road map and time plan for completion of the project;

e) Stage wise timelines for completion of the project.

7.2.2 Inrespect of research & development projects proposed by any expert/organization:

a) Details of the Project team along with the organization/institution associated with;

b) The CV of the Project leader and expert/expert(s) to be associated with the projects and
a letter from organization authorizing Project Leader and expert/expert(s) to undertake
the study as proposed.

c) Objective that will be achieved and scope of the project clearly highlighting the need
of such study and what would be the final deliverable;

d) Methodology (sampling size if applicable) to be adopted for the proposed study with a
clear road map and time plan for completion of the project;

e) Details of infrastructure facilities available for the project, in the institution and
additional facilities required (if any) for carrying out research.





f)  Stage wise timelines for the completion of the project

7.3 The Head of the concerned institution while forwarding the application and nominating
the project leader shall certify that:

a) the core facilities (land, buildings, laboratory, manpower and other infrastructure etc.)
are available and will be provided to the Project Leader to work on the proposed project,

b) the organization will discharge all its obligations, particularly in respect of management
of the financial assistance given, and

c) no other funding is being received/sought for the project proposed to be sanctioned by
BIS.

8 PROCEDURE FOR APPROVAL WITHIN BIS

8.1  There shall be a Research Evaluation Committee (REC) to evaluate the proposals
received, the composition of which shall be as follows:

DDG (PRT) : Chairperson

Head (CMD) concerned : Member

Head (LPPD) : Member

Head of the Technical Department concerned : Member

Director Finance : Member

Two Experts from the Sectional : Members

Committee concerned
Head (SCMD) : Member Secretary

*The experts shall be nominated by the Sectional Committee and the nominated members shall
give a declaration to the effect that there is no conflict of interest with respect to the project.

8.2  The evaluation and selection will be as per Quality and Cost Based Selection (QCBS)
method (Rule 192, GFR 2017) which is explained in Annex C.

8.3  The criteria for evaluation of technical proposal shall be as under:

SI | Criteria Max. Score by
No. Marks REC

1 Profile of key individual/individuals to be associated with the | 10
research project

2 Experience of the individual/organisation in conducting | 20
research projects in the relevant discipline

3 Understanding of Scope, Objectives and deliverables 15
4 Methodology 30
5 Work plan/Execution strategy 15
6 Chapterisation, contents and lay out of the proposed report 10
TOTAL | 100

Note: REC may call for a presentation by the proposers if deemed necessary.






8.4 The minimum qualifying marks shall be 70. All the proposals with marks below 70 shall
be considered rejected.

8.5 REC may refer back, advise changes for reconsideration or reject any proposal.

8.6  REC shall open the financial proposals (bids) within 7 days from completion of technical
evaluation.

8.7 A final score sheet of all the proposers shall be made as detailed in Annex C and the
proposer getting the highest combined score shall be selected for awarding the project.

8.8 The member secretary (REC) shall send the selected proposals to DG/DDG
Standardization concerned, as per their delegated powers, for consideration and approval for
sanction of the project.

8.9 After the approval of project, the member secretary (REC) shall inform the concerned
technical department and the proposer regarding the decision.

8.10 After the sanction of fund is approved, the draft agreement (prepared in line with model
agreement given at Annex D, to be modified on case-to-case basis) shall also be prepared by
the Member Secretary (Sectional Committee), clearly highlighting the payment term. The Head
(Technical Department) shall sign the agreement on behalf of BIS in all cases.

8.11 In case the proposer to whom the project is awarded declines to take up the project, the
Research project shall be awarded to the proposer getting the next highest combined score
among the qualified proposers.

9 SIGNING OF AGREEMENT AND ISSUING OF SANCTION LETTER

9.1 After receipt of duly signed agreement from the proposer and after the receipt of the
approval of competent authority, a sanction letter shall be issued by the concerned Head
(Technical Department) to the organization/individual member. The project would be
considered to have commenced from the date the sanction letter is issued.

10 FUNDING
10.1 The mode of payment for Research & development projects shall be as follows:

a) First instalment up to a maximum of 30 percent of the total approved project cost would
be released after approval of the project.

b) Second instalment to the extent of 50 percent of the approved estimated cost would be
released on the submission of progress report along with the report on utilization of the
75 percent of the fund and acceptance of the same by the Sectional Committee.





c) The balance amount shall be released after submission of the final project report along
with utilization certificate for the fund released and its acceptance by the Sectional
Committee.

10.2 Release of each instalment is subject to satisfactory progress, required stage - wise
deliverables and submission of the Utilization Certificate (UC) as per Form GFR12-A of GFR
2017 along with the statement of expenditure (SoE) issued by the Competent Authority.

11 PROGRESS REPORT AND MONITORING OF PROJECT

11.1 The relevant Sectional Committees of BIS will monitor the progress of project to ensure
that the project is progressing as per the planned arrangement. However, member secretary of
the concerned Sectional Committee under overall coordination of HoD would be the
controlling/link officer for Research & Development projects and would constantly monitor
the progress of the project every 30-45 days. Any delay in implementation of project should be
duly justified by the Project leader and shall be put up to Research Evaluation Committee
(REC) for approval.

11.2 The Sectional Committee shall review and give its acceptance of the progress reports
submitted, within 3 weeks.

12 SUBMISSION OF FINAL PROJECT REPORT (FPR)

12.1 The FPR must be detailed and should include information about:
a) the original objective(s) of the project,
b) how far these objective(s) have been achieved, and
c) how the results will benefit the development of the national standard(s) and
d) a copy of final working draft of the concerned standard(s) (wherever applicable)
e) include clear inferences, recommendations regarding their use in the proposed
standards,
f) all references used, raw data of surveys, sampling, testing and experiments,
g) undertaking that all the information presented is authentic.

12.2 FPR received in BIS would be put up to the concerned Sectional Committee, which will
take necessary action for preparation/revision of standard appropriately. The Project leader
shall assist in the disposal of comments received on the research project, draft standard and for
the preparation of the finalized draft, as may be desired by the Sectional Committee.

12.3 The proposer shall submit the Project Completion Report (PCR), within one month of
completion of project along with the Utilization Certificate of the fund released as per Form
GFR 12-A of GFR 2017 and the statement of expenditure (issued by the Competent Authority
-in case of Govt. organization / Charted Accountant in case of private organization).





13 RESULTS OF RESEARCH & DEVELOPMENT

13.1 Project Leader(s) would be encouraged to publish the results of research & development.
While doing so, acknowledgement to the effect that financial assistance was received from BIS
should be made in the research paper(s) published. BIS should be acknowledged in similar
type of other published work/press reports.

13.2  One re-print of each research paper(s) published as a result of the work done under the
BIS funds shall be sent to BIS as and when published.

14 INTELLECTUAL PROPERTY RIGHTS

14.1 Ownership of any intellectual property, including but not limited to confidential
information, know-how, patents, copyrights, design rights, rights relating to computer
software, and any other industrial or intellectual property rights, developed solely by Proposer
shall be vested with that Party.

14.2 Ownership of any intellectual property, including but not limited to confidential
information, know-how, patents, copyrights, design rights, rights relating to computer
software, and any other industrial or intellectual property rights, developed solely by the
Bureau shall be vested with that Party.

14.3 The Intellectual Property arising out as an outcome of research project undertaken under
these guidelines shall be vested with Bureau.

15 OPERATION OF FUNDS

15.1 The utilization certificate of the funds received in previous instalment (if any) to BIS
should be annexed with the Statement of all equipment, books, etc purchased out of the funds
certified by the Head of the organization. The name, description of the equipment, cost in
rupees, date of purchase, and the name of the supplier to be given in the list. The main
purpose/function of the equipment may also be mentioned against each item.

15.2 Any unspent balance lying with the organization should be refunded to BIS after the
finalization of the draft immediately, by means of demand draft or online transfer.

15.3 The Head of the concerned standardization department of BIS shall ensure that the project
leader submits the utilization certificate in the manner prescribed in Form GFR 12-A of GFR
2017.

15.4 Head of the Standardization department shall also ensure that the operation of funds is
monitored strictly as specified in Annex E. Further the Project Leader is also fully aware and
shall adhere to the obligations of his/her as given in this procedure.





16 OTHER REQUIREMENTS

16.1 Organizations receiving financial assistance for research & development projects from
BIS would have to maintain separate accounts for each research project.

16.2 In the event of a Project Leader’s absence from his normal place of duty for two months
at a stretch, the Head of the organization would need to immediately nominate an Alternate
Project Leader(s) to supervise the implementation of the project and such a name has to be
approved in advance by BIS. In any event, a Project Leader shall give prior notice to BIS of
his intention to stay away from the project.

16.3 Items of equipment, etc should be purchased on the basis of the established rules and
procedures of the entity/organization.

16.4 Stock register of all equipment, books, etc purchased out of the funds shall be maintained.

16.5 Any capital-intensive equipment/devices purchased using financial assistance from BIS
for research & development projects shall be allowed to be retained by the proposer for their
research activity etc.

16.6 The organization shall have to ensure that expenditure with respect to TA/DA are made
only as per their own norms but under no circumstances the executive/business class air travel
or stay in a five-star hotel is made. The overhead expenses should not be more than 20 percent
of the cost of the project.

16.7 The Project Leader must ensure that the concerned organization’s newsletter would carry
information on the activities and accomplishments of the various projects funded by the BIS.

16 TERMINATION OF PROJECT:
The research & development project can be terminated in case of any of the following:

a) the approval of research & development project may be treated as withdrawn, if the
sanctioned research & development project does not commence within one month from
the date of receipt of the sanction letter, unless otherwise authorized by BIS;

b) A Proposer may request for the withdrawal of a research & development project even
after commencement of the project. In such case the entire fund given till that date shall
be refunded to the Bureau; and

c) if the Proposer fails to submit Progress report/Completed Project report within the
prescribed timelines.

The REC shall take decision on all cases of termination.





18 RESOLUTION OF DISPUTES

Dispute Resolution: In case of any dispute that cannot be resolved amicably, it shall be referred
to Sole Arbitrator appointed by the Director General of the Bureau of Indian standards, whose
decision shall be final and binding upon both the parties. The provisions of the Arbitration and
Conciliation Act, 1996, as amended from time to time, shall be applicable.





ANNEX A

TECHNICAL PROPOSAL

1. Name of the Proposer and
Organization

2. Project title

3. Project leader

a) Title: Prof/Dr/Mr/Ms Sex
b) Name: M/F

c) Full official address

Mobile/Telephone
Fax
E-mail

d) Designation

e) Date of birth

f) Academic qualifications along
with year of completion

g) Experience

4. Other members of the research team (give name, address, experience and academic
qualifications for each member)

1. Name Designation:

Address:

Experience:

Academic Qualifications:

1. Name Designation:

Address:

Experience:

Academic Qualifications:

5. Research support availed/being availed/applied for by the Project leader from different
sources, including BIS, during the last 5 years:

Funding | Title of the Duration (from | Percentage of time devoted | Amount in
agency | project and mm/yyyy to /being devoted/to be lakh Rs.
reference number | mm/yyyy) devoted, in man months






6. Details of facilities available with the institute/organization w.r.t. the research &
development project

Facilities Relevance to project
1.

7. Aims and significance of the project

(Include the current status of work in area, both in India and abroad, with appropriate reference
list at the end; identify lacunae, define question to be investigated; list briefly specific
objectives of investigation. ethical clearance be enclosed where necessary).

8. The CV of the Project leader and expert/expert(s) to be associated with the projects and a
letter from organization authorizing Project leader and expert/expert(s) to undertake the study
as proposed.

9. Objective that will be achieved and scope of the project clearly highlighting the need of such
study and what would be the final deliverable.

10. Methodology (sampling size if applicable) to be adopted for the proposed study.

11. Road map (Stage wise timelines for the completion of the project) and time table for
completion of the project

12. Plan of work, methods and techniques to be used.

13. List of awards and honours conferred on the Project leader with dates.

14. Deliverables

15. Declaration and attestation:

| certify that all the details declared here are correct and
complete.
Date:

Signature of Project leader

12. Certificate of the institution:
This is to certify that
a) we have read the terms and conditions of the BIS Research & Development
Guidelines necessary for the compliance of the same.
b) the necessary institutional facilities are available and will be provided for the
implementation of this research proposal being submitted to the BIS for funding.
¢) Full account of expenditure will be rendered by the institution.

Name of the head:
of the institution

Signature with date:
Seal:






ANNEX B
FINANCIAL PROPOSAL FORMAT
[To be submitted on letterhead wherever applicable]

To:

Bureau of Indian Standards

Manak Bhavan, 9 Bahadur Shah Zafar Marg
New Delhi — 110002, India

Sub: Financial Proposal for Research & development Project on (Title: )
for Bureau of Indian Standards (Research guidelines document no. dated: - -2023).

Dear Sir,

We are pleased to submit our Financial Proposal for Research & Development Project on (Title:
) for Bureau of Indian Standards as per the terms and conditions of
the Research & Development guidelines document (Ref No.: dated:
- -2023).

1. We hereby declare that our financial proposal is unconditional in all respects.
2. Our financial proposal is as follows:

3. Cost of the Project:

Sl no. Budget items Amount
1 Manpower cost
2 Consumables

[Chemicals, samples, testing glassware, stationery, books
etc, information search (from databases)]

3 Equipment
4 Travel
5 Any other/Overhead expenses

Total project cost

*Please write NA in case any item is not applicable

a) The prices should be quoted in Indian Rupees above by the proposer.

b) The quoted price should be inclusive of all applicable taxes and charges.

c¢) Fund shall be released after deducting TDS as per applicable provisions of GST and
income tax.

d) Justification of cost (for each item of equipment, consumables and travel. Quotation(s) for
equipment should also be enclosed).

Yours faithfully,
Date: (Signature of the Project leader)
Place: (Name and Designation of the proposer)
Name and Signature of the head of the institution
(Rubber seal of the proposer/institution/organization, as applicable)





ANNEX C

Stage 1: Evaluation of Technical Proposal:

a) The proposal will be evaluated against the criteria defined at clause 8 in these
Guidelines. The proposer may be required to provide additional details as deemed
necessary by the REC.

b) Upon technical evaluation of each proposal, “Technical marks” out of 100 marks
will be assigned to every proposal.

c) The proposals with score 70 or more marks in technical evaluation, will qualify for
the evaluation of the financial proposal.

d) The proposer with the highest marks in technical proposal will be awarded 100
“Technical Score” and subsequently other proposers will also be awarded
“Technical Score” relative to the highest technical marks for the final composite
score calculation purpose e.qg., if the highest technical marks is 90 then “Technical
Score” is (90/90) x 100 = 100, hence the proposer with highest technical marks will
score 100“Technical Score”. Similarly, another proposer who scored 80 marks, will
get (80/90)x 100 = 88.88 “Technical Score”. Following formula will be used for the
“Technical Score” (TS) calculation:

Technical Score (TS)= | Proposer’s Technical Marks | X 100
Highest Technical Marks

e) The details of technical evaluation parameters are provided at clause 9.

Stage-2 Evaluation of Financial Proposal

a) The evaluation will be carried out if financial proposals are complete and
computationally correct.

b) Upon financial evaluation of each proposal, the lowest financial proposal will be
awarded 100 “Financial score”. The “Financial Score” of other proposer(s) will be
computed by measuring the financial proposal against the lowest financial
proposal. Following formula will be used for calculating “Financial Score”:

Financial Score (FS)= Lowest Financial proposal X 100
Proposer’s Financial Proposal

Stage-3 Computation of Combined Score
The “Combines Score” is a weighted average of the Technical and Financial Scores.
The ratio of Technical and Financial Scores is 70:30 respectively. The Combined Score
will be derived using the following formula:

Combined Score=[(TS x 0.70) + (FS x 0.30)]

The responsive proposers(s) will be ranked in descending order according to the
Combined Score, which is calculated based on the above formula. The highest-ranking
proposer asper the Combined Score will be selected for award of Research Project.





ANNEX D

MODEL AGREEMENT
(To be modified on case-to-case basis)

This Deed of Agreement made this day of (Month & Year) between
Bureau of Indian Standards having Head Office at Manak Bhavan, 9 Bahadur Shah Zafar Marg,
New Delhi — 110 002 (hereinafter called ‘BIS’, which expression shall, wherever the context
so admits, includes its successors and assigns) on one part and (name of the
organization/expert) (hereinafter called which expression shall, wherever the context
so admits, include their heirs, executors, administrators, legal representative and assigns) of the
other part, witness as follows:

1. Whereas (name of the organization/expert) through (name of the Project Leader) has
submitted a proposal to BIS pertaining to Research & development project titled for
consideration and BIS has accepted the proposal.

2. That duration of the Research & development project shall be _ months with periodic and
final reviews. The total cost of the project shall be Rs /- (Rupees in words) for the
complete project. No further expenditure shall be borne by BIS on any account of this project
including escalation of time.

3. The fund would be utilised for the specific project/assignment as approved by BIS and shall
be spent within the specified time. Any portion of the fund which is ultimately not required for
expenditure for the approved purpose shall be duly surrendered to BIS.

4. (Name of the organization/expert) shall not entrust the implementation of the
project/assignment approved by BIS for which fund has been received to any other
institution/expert or to divert the fund received from BIS as assistance to any other
institution/expert/proposer.

5. (Name of the organization/expert) indemnifies BIS from any legal and/or financial
encumbrance arising out of any infringement of IPR/licensing of IPR/technology
transfer/commercialization.

6. (Name of the organization/expert) shall maintain an audited record in the form of a register
for permanent, semi-permanent assets acquired solely or mainly out of BIS fund. Once the
Research & development project is completed satisfactorily, the organization taking up the
Research project may retain the equipment/devices for their Research & development
activities, etc. The equipment procured through BIS fund should bear a label "BIS Funded".

7. BIS shall release the funds for the project as follows:

a) Firstinstalment up to a maximum of 30 percent of the total approved project cost would
be released after approval of the project.
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b) Second instalment to the extent of 50 percent of the approved estimated cost would be
released on the submission of progress report along with the report on utilization of the
75 percent of the fund and acceptance of the same by the Sectional Committee.

c) The balance amount shall be released after submission of the final project report along
with utilization certificate for the fund released and its acceptance by the Sectional
Committee.

8. The completion of the Research & development project shall remain the responsibility of
(name of the organization/expert) even if the project leader is not available due to any reason
whatsoever. After completion of the project, a Project Completion Report giving details
(objective(s) achieved, raw data of surveys, sampling, testing and experiments) of shall be
submitted by the Project leader the original objective(s) of the project,

9. (Name of the organization/expert) shall ensure the completion of the project under the
guidance and supervision of any other faculty/researcher, if the nominated project leader would
not be available due to any reason. Such a faculty member/researcher can only be nominated
with the approval of BIS.

10. In case (name of the organization/expert) is unable to complete the project to the
satisfaction of BIS in stipulated time or extended time and leads to termination of the research
project, BIS shall be entitled to claim the refund of fund so sanctioned with interest @ 10
percent thereon from (name of the organization/expert).

11. The authority to extend the duration of the project shall rest with BIS.

12. BIS shall have the right to formulate monitoring methodology of the Research &
development project.

13. Dispute Resolution: In case of any dispute that cannot be resolved amicably, it shall be
referred to Sole Arbitrator appointed by the Director General of the Bureau of Indian standards,
whose decision shall be final and binding upon both the parties. The provisions of the
Arbitration and Conciliation Act, 1996, as amended from time to time, shall be applicable.

14. Undertaking given by project leader, if any, shall be part of the agreement.

15. (Name of the organization/expert) shall be responsible for discharge of all its obligations
of the project through the nominated project leader or any other expert/expert(s) in case of
necessity particularly in respect of management of financial assistance given to them. (Name
of the organization/expert) shall refund any excess/unutilized amount of the fund to BIS.

16. Release of subsequent instalments is subject to satisfactory progress, required stage - wise
deliverables and submission of the Utilization Certificate (UC) as per Form GFR12-A of GFR
2017 along with the statement of expenditure (SoE) issued by the Competent Authority.

17. (Name of the organization/expert) shall ensure that Project leader shall give presentation
on the progress of project to BIS as and when directed by BIS for continuation of the project,
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and shall assist in the disposal of comments received related to the Research & development
Project.

18. The project shall be deemed to have been commenced from the date of release of sanction
letter.

19. (Name of the organization/expert) shall ensure that while publishing the results of research
& development, acknowledgement to the effect that financial assistance so received from BIS
be made in the research papers published/ other published work/ press reports.

20. Procedure for screening/evaluation, selecting, monitoring Research & development
projects prescribed in “Guidelines for Research & Development Projects for Formulation and
Review of Standards’ shall be part of the agreement.
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ANNEX E

OPERATION OF FUNDS AND PROGRESS REPORT

1. Title of the Project: Project number:
2. Name & Address of Project leader: Date of Commencement:
dd/mm/yyyy

3. Details of Equipment Purchased (if any):

Date of purchase/
placing order for
each item of
equipment

Name of equipment Cost Supplier

NOTE - The equipment fund once fixed cannot be enhanced. Project leaders are advised to
give authenticated estimates of the cost of equipment. Equipment should invariably be
purchased within 1 month from the date of receipt of the fund and/or sanction letter.

4. Fund received :
5. Expenditure made in Rupees: (Please provide the details)

Expenditure Amount Taxes (as Total
applicable)

Manpower cost

Consumables

Equipment

Travel

Others

Grand Total

6. Amount saved (if any) from the last instalment: Rs

7. Date on which scheme will complete its normal tenure of months

8. Whether extension beyond normal tenure has been requested. Yes /No.

If yes, justification for extension and programme of work to be completed. Also mention
as to why the work could not be completed as per the original plan.

{Extension beyond normal tenure should be requested at the Project Monitoring Session
before end of tenure (as given in ToR)}.

9. Constraints (if any) faced in the progress of work and suggestions to overcome them.

10. Any deviation from original plan with its nature and cause.
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11. List of publication giving full bibliographic details accrued from this project (copies of
the paper (s) should be enclosed).

12. Summary of work done (200 words).
13. Proposed programme of work for the next month (1000 words).

14. Detailed Progress Report enlisting the objectives in beginning briefly (up to five pages
maximum).

Signature of Project leader
Date:

Note: No column should be left blank; write not applicable (NA), wherever applicable.
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TEMPLATE FOR THE TERMS OF REFERENCE FOR THE R&D PROJECTS
(Refer to the Guidelines on R&D Projects issued vide note SCMD/R&D dated xx-09-23)

Title of the Project: Mention the title of the project.

Background:
a) Mention the Technical Committee and Division Council the project is related to;
b) Mention the standard / document no. for the standard under development or review
to which the project is related to;
c) Briefly explain the rationale for the commissioning of the project.

Scope: Mention the scope of the project.
Expected Deliverables: Mention the outcome of the project.

Research Methodology:
Mention the essential components of the methodology like mid-term review, focus group
discussions, visits to the manufacturing units and/or laboratories, collection and testing
of samples etc. with the details of the sample size for them as applicable.

Requirement for the CVs:
Mention the requirement for the CVs of the persons to be engaged for the project.

Timeline and Method of Progress Review:
Suggest the stagewise timelines including that for the submission of the first draft, final
draft and the report and the mechanism for the review of the progress.

Support BIS will Provide:

Indicate the support BIS may provide in terms of the standards, other publications,
information regarding manufacturers and labs etc.
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FOREWORD

This Indian Standard (Part 25) was adopted by the Bureau of Indian Standards, after the draft
finalized by the Air Quality Sectional Committee had been approved by the Chemical Division
Council.

The undesired impacts of pollutants on flora and fauna is of high concern to scientists and
technologists, in particular, and to common people, in general. Ammonia is one such pollutant.
Gaseous ammonia (NHz) is the most abundant alkaline gas in the atmosphere. The largest
source of NHs emissions is agriculture, including animal husbandry and NHzs-based fertilizer
applications. Other sources of NHs include industrial processes, vehicular emissions and
volatilization from soils and oceans.

Atmospheric ammonia presents three major environmental issues:

a) Odor — Ammonia has a strong and unpleasant odor.

b) Ammonia at high levels is toxic to humans and animals. It is known to cause irritation to
skin, eyes and respiratory tract.

c) Ammonia reacts with atmospherically formed sulfuric and nitric acids and forms
precipitated salts which contribute to ambient level of fine particles.

Keeping the above in mind, proper methodology to accurately determine the concentration of
ammonia in ambient atmosphere is of utmost importance. This standard describes Indophenol
method for the measurement of ammonia in ambient air. In this revision period of sampling is
reviewed in line with NAAQS and monitoring in 3 shifts of 8 hour is recommended for 24 hour
instead of drawing 24, one-hour samples as it has practical issues.

In reporting the results of a test or analysis in accordance with this standard, if the final value
observed or calculated, is to be rounded off, it shall be done in accordance with IS 2 : 1960
"Rules for rounding off numerical values (revised)".





Indian Standard

METHODS FOR MEASUREMENT OF AIR POLLUTION

1 SCOPE

Part 25 Ammonia

This standard prescribes the Indophenol method for measurement of ammonia in ambient air.

2 REFERENCE

The standards listed below contain provisions which through reference in this text, constitute
provisions of this standard. At the time of publication, the editions indicated were valid. All
standards are subject to revision, and parties to agreements based on these standards are
encouraged to investigate the possibility of applying the most recent editions of the standards

listed below:
IS No. Title
IS 1070 : 1992 Reagent grade water (third revision)

IS 2303 (Part 1/Sec 1) :
2021/1SO 719 : 2020

Grading glass for alkalinity: Part 1 hydrolytic resistance of glass
grains, Section 1 Determination and classification of hydrolytic
resistance at 98c (third revision)

IS 4167 : 2020

Glossary of terms relating to air pollution (second revision)

IS 5182 (Part 14): 2000

Methods for measurement of air pollution Guidelines for planning
the sampling of atmosphere

265 : 1993 Hydrochloric Acid

266 : 1993 Sulphuric Acid

376 : 1986 Sodium Hydroxide, Analytical Reagent
538 : 2000 Phenol (Carbolic Acid)

3 TERMINOLOGY

For the purpose of this standard the definitions given in IS 4167 shall apply.

4 PRINCIPLE

Ammonia in the atmosphere is collected by bubbling a measured volume of air through a dilute
solution of sulfuric acid to form ammonium sulfate. The ammonium sulfate formed in the
sample is analyzed colorimetrically by reaction with phenol and alkaline sodium hypochlorite
to produce indophenol, a blue dye. The reaction is accelerated by the addition of sodium

nitroprusside as catalyst.






5 RANGE AND SENSITIVITY

5.1 With a sampling rate of 1 L/min, a concentration range of 20 to 700 pug/m® in air may be
determined with a sampling time of 1 h.

5.2 The lower limit of detection of the analysis is 0.2 pg NHa/ml.

6 INTERFERENCES

6.1 Prefilters may remove some gaseous ammonia but If prefilters are not used, the method
will determine both gaseous ammonia and ammonium contained in particulates

6.2 Ferrous, chromous, and manganous ions if present in mg amounts cause positive
interference in the analytical procedure because of precipitation. Copper ions inhibit color
development strongly and therefore cause negative interference. Addition of Ethylene Diamine
Tetraacetic Acid (EDTA) prevents these effects. Nitrite and sulfite interfere if present in 100-
fold excess. Based on tests with solutions, formaldehyde causes a negative interference of 10
to 15%.

6.3 Interfering particulate matter in the air can be removed by filtration of the air sample.

7.0 APPARATUS

7.1 Gas sampler to absorb ammonia from air in impingers shall consist of the following:
7.1.1 Cabinet — The cabinet can be of the following two types:

a) Type-I: Cabinet with built in sampling pump; and

b) Type-Il: Cabinet without sampling pump in which case the suction for sampling the
gases is provided by the blower/pump of particulate sampler. Except the sampling pump,
both Type-I/11 cabinets should be designed to suitably hold items as listed from 7.1.1.1
to 7.1.1.8.

7.1.1.1 Sampling pump whether built in or external should be capable of sucking unfiltered air
and capable of maintaining flow rate of 10 I/min free flow with pulse dampening system.

7.1.1.2 Cold box

A cold box capable of holding 4 impingers capable of thermoelectrically maintaining
temperature of absorbing reagents in impingers during sampling at (15 +5) °C. This isrequired
for optimum absorption of gases in absorbing reagent as well as to avoid loss of absorbing
reagent by evaporation during sampling in the summer season. The cold box housing should
be insulated and deep enough to cover the impingers up to the level of absorbing solution for
effective temperature control around absorbing solutions.

7.1.1.3 The cabinet shall have a digital temperature indicator cum controller with a resolution
of 0.1 °C and accuracy of + 1 °C to continuously monitor and display the temperature of
impinger sampling reagents.





7.1.1.4 Arrangement for measurement, control and distribution of flow

A rotameter shall be used for flow measurement with a range of 0 lpm to 1.5 Ipm with
resolution of 0.05 liter/min and accuracy of + 2 percent full scale. The system will have four
inlets individually connected to the outlet of each impinger on one end and other end to flow
control valve via particulate trapping filters. Outlet of the manifold unit shall be connected to
the suction pump. Material of control valves of the manifold should be made up of non-
corrosive metal. Entire sampling line and a manifold shall be leakage free. Leak check system
must be integral part of the sampling unit.

7.1.1.5 Impingers

All glass standard 35 ml midget impinger with dimensions as shown in Fig.1 [Refer to 1S 5182
(Part2/Secl )] shall be used for sampling. The glass impingers shall be made from class HGB
3 glass conforming to 1S 2303 (Part I/Sec 1).

7.1.1.5.1 Prefilter and Prefilter Holder

A 25 mm 2-piece air sampling plastic cassette preloaded with glass fibre filter which can be
connected in line before the impinger. If prefilters are not used, the method will determine both
gaseous ammonia and ammonium contained in particulates

7.1.1.6 Timer and time totalizer

The sampler shall have arrangement for run time display using a time totalizer with 1 sec
resolution resettable/cumulative. It shall also have a 24 h programmable timer to automatically
shut off the system after pre-set interval.

7.1.1.7 Connecting tubing

All tubing for interconnections shall be of inert silicon tube.

7.1.1.8 Power supply and cords

The system should work at 230 V a.c and power cords for supplying the power from the plug
to the machine should be provided. The cabinet can also have an on/off switch.

7.1.2 The dimensions, finish and material of the cabinet and housing of the items in cabinet is
at manufacturers discretion other than as defined in 7.1 but to ensure that it is sturdy, compact
and light weight for outdoor field use as well as access or tempering is restricted. The cabinet
can have pedestals to hold it stable on surface it is placed. The placings of the items be done in
a manner that is practical and easy to use.





7.2 Spectrophotometer

A spectrophotometer suitable for measurement of absorbance at 630 nm with an effective
spectral band width of not more than 5 nm is required with wavelength accuracy of 2 nm or
less. Problems may occur with spectrophotometer having greater spectral band widths. The
wavelength calibration of the instrument shall be verified. If transmittance (T) is measured, this
can be converted to absorbance (A) by the formula:

A=LlLog,,(1/T)

7.3 Glassware

Borosilicate and low actinic (amber colour) glassware or plasticware of equivalent quality as
applicable.

7.4 Balance

An analytical balance with readability of 0.1 mg or better. The installation of balance shall be
as per manufacturer’s instruction on a vibration dampening surface.

8 REAGENTS

Quality of all reagents shall be analytical reagent grade, unless specified otherwise. Certified
reference material with certified value and associated uncertainty provided by an ISO 17034
accredited reference material producer with stated metrological traceability to SI units shall be
used as applicable.

8.1 Reagent Grade Water

Reagent grade water of grade 2 minimum as per IS 1070 shall be used. The water should be
ammonia free.

8.2 Absorbing solution:

Dilute 3.0 ml of concentrated sulphuric acid (H2SO4) (18 M) (see IS 266) to 1 litre with
water to obtain 0.1 N sulphuric acid (H2SO4)

8.3 Sodium Nitroprusside [Sodium Nitrosylpentacyanoferrate (111)]

Dissolve 2 g sodium nitroprusside in 100 ml of water. The solution keeps well in the
refrigerator for 2 months. (0.02gm/ml)





8.4 Sodium Hydroxide, 6.75 M

Dissolve 270 g sodium hydroxide (see IS 376) in about 1 | of distilled water. Boil down to
600 ml in order to volatilize the ammonia contained in the reagent. Cool and make up the
volume to 1 | using ammonia free reagent water (9.2). Store in polyethylene bottle.
CAUTION: This solution is extremely caustic. Prevent contact with skin or eyes.

8.5 Sodium Hypochlorite Solution (0.1 N)

Dilute 5 to 6 percent analytical reagent sodium hypochlorite with distilled water to give a
0.1 N solution (3.7 percent). The solution keeps well for 2 months in a refrigerator.

8.5.1 Standardization of Sodium Hypochlorite Solution
8.5.1.1 Acidic iodide solution —

Dissolve 7 g potassium iodide (KI) in 20 ml glacial acetic acid and make up the volume to 1
000 ml with distilled water .

8.5.1.2 Standard sodium thiosulphate solution (0.1 N)

Prepare a stock solution by taking 25 g of sodium thiosulphate pentahydrate (Na2S203.5H20)
in a beaker, add 0.1 g of sodium carbonate, and dissolve using reagent grade water (freshly
boiled and cooled) making the solution up to a final volume of 1 I. Allow the solution to stand
one day before standardizing.

8.5.1.2.1 To standardize, accurately weigh, to the nearest 0.1 mg, 1.5 g of potassium iodate
(KIOgz) certified reference material dried at 180 °C, dissolve, and dilute to 500 ml in a
volumetric flask. Pipette 50 ml of the potassium iodate solution (0.1 N) into a 250 ml stoppered
conical flask. Then add 2 g potassium iodide and 10 ml (1 : 10) hydrochloric acid to the flask
and immediately stopper it. After 5 min, titrate with the stock thiosulphate solution to a pale
yellow (straw) color. Add a few drops of starch solution and continue titration until the blue
colour disappears. Note the titre value. Calculate the strength of the stock thiosulphate solution
using normality equation:

N1Vi = N2V: wee(2)

where
V1 = Volume of potassium iodate solution taken, that is, 50 ml;
N1 = Strength of potassium iodate solution, that is, 0.1 N;
V2 = Volume of thio-sulphate solution consumed (titre value); and

N> = Strength of the stock-thiosulphate solution.

8.5.1.3 Take 50 ml acidic iodide solution in a conical flask. Add 1 ml sodium hypochlorite
solution. Titrate against 0.1 N sodium thiosulphate solution (9.6.1.2) till yellow colour
appears. Add starch solution and titrate till colourless. Note the burette reading.





8.5.1.4 Calculation

Normality of NaOCI = (BR x Normality of Na2S>0z)/ volume of NaOCI in mi
where,
BR means burette reading.

8.6 Phenol Solution 45 Percent (v/v)

Melt phenol (Grade A, see IS 538) by immersing a bottle containing the material in a water
bath at 60°C. Pour 45 ml (50 g) in to a 100 ml warmed cylinder and fill to mark with
methanol.

8.6.1 Buffer

Dissolve 50 g of sodium phosphate dodecahydrate (Na3P0O4-12H20) and 74 ml of 6.75 M
sodium hydroxide (NaOH) in distilled water and make up the volume to 1 | with distilled
water.

8.6.2 Working Hypochlorite Solution

Mix 30 ml of 0.1 N sodium hypochlorite and 30 ml of 6.75 M Sodium hydroxide and dilute
to 100 ml with distilled water. Prepare fresh daily.

8.6.3 Working Phenol Solution

Mix 20 ml of the 45 percent Phenol solution with 1 ml of 2 percent Sodium nitroprusside and
dilute to 100 ml

8.7 Ammonia Standard Solution

8.7.1 Ammonia stock Solution

Dissolve 3.18 g of ammonium chloride (NH4CI) or 3.88 g of ammonium sulphate
[(NH4)2S04] (Certified reference material) in 1 | of distilled water (1 ml equal to 1 mg
ammonia (NH3)). Add a drop of chloroform (CHCI3) for better preservation. The solution is
stable for 2 months.

8.7.2 Ammonia Working Solution

Dilute 10 ml of the stock solution to 1 litre with absorbing solution in a volumetric flask [1
ml equal to 10 pg ammonia (NH3)]. Prepare daily with distilled water. Prepare daily

8.8 Glass Cleaning Solution
Dilute 10 ml of concentrated hydrochloric acid (HCI) (12 M) (see 1S 265) to 100 ml with
distilled water (molarity approximately 1.2 M).





9 SAMPLING

The sampling for NHs is specified in Table 1.
Table 1 Sampling for NH3

(Clause 9)
Si Pollutant Time Concentration in Ambient Air
No. Weighted
Average
Industrial, Ecologically
Residential, Sensitive Area
Rural and (Notified by
Other Area Central
Government)
1) (2) 3) (4) (%)
i) Ammonia (NH3) pg/m?, Annual 100 100
(micrograms per cubic 24 h 400 400

meter of air)

NOTE — One can select other combinations of duration, period and frequency to meet
objectives of the sampling with corresponding adjustments in flow rate and absorbing
solution in impinger to maintain linearity between absorbance and concentration

9.1 Location of Sampling Station/Sampler

For planning of network of sampling stations including number of stations and location of
sampling station or sampler refer IS 5182 (Part 14). Record topographical features, sources of
pollution, any obstructions to sampling station including any deviations specific to site and
with relevance to objectives of monitoring on the sampling sheet.





9.2 The sample shall be drawn as specified in Table 2

Table 2 Frequency of Drawing Sample

(Clause 9.2)
SI.No. Duration Period Frequency Flow Rate,l/min Absorbing

Solution
in Impinger,
inml

1) () ©) (4) ®) (6)

i) 24 h 8h 3 Shifts 1 25

i) Annual 24 h 104 Measurements 1 25

8 h x 3 shifts

NOTES

1 Annual arithmetic mean of minimum 104 measurements in a year at a particular site taken twice
a week 24 hly at uniform intervals.

2 Since practically sometimes it may not be possible to target sampling of 24 h in a day or 104
measurements in a year due to power failure or other site-specific problems, the values monitored
for 75 percent of the time and more can be considered as representative NH3 values in the ambient
air.

930

peration of Sampler

The manufacturer’s instructions are to be followed.

The sampling shall be done as follows:

a)

b)

Carry requisite quantity of absorbing solutions to sampling site in chemical resistant
HDPE bottles with leak-proof polypropylene screw cap meant for the purpose of
packing, shipping and storage in insulated box; Impingers should be capped during
transportation.

Place standard 35 ml midget impinger in gas sampler. Impingers shall be cleaned before
each sampling to remove deposited chemicals on surfaces and clogging chemical
residues at impinger midget tube. To make impinger leak proof silicon grease must be
applied at joint of impinge;

Impingers shall be verified for (i) pore size of the midget and (ii) gap between midget
and bottom, to maintain absorbing efficiency at such intervals as decided by laboratory
depending upon use. The verification can be done using calibrated master kit supplied
by the manufacturer for the purpose.

Add 25 ml absorbing solution to the impinger;
Run sampler for such period and frequency as prescribed in the standard,;
Record initial time totalizer reading;





g) Switch on the sampler;
h) Record initial flow rate;

i) Monitor flow rate during sampling. Record flow rate at regular intervals. If flow rate
varies from set value by more than 15 percent stop the sampling. The sampler may need
service and recalibration before using again;

J)  Atthe end of sampling period and frequency record final flow rate;

k) Switch off the sampler;

m) Record final time totalizer reading;

n) Record reasons any loss of time due to power failure or any other malfunctions;

p) Check loss of water from absorbing reagent in impinger and make it up using reagent
grade water (Grade-2) before transferring it into sample storage bottle at site;

q) Transfer sample storage bottle to lab in insulated box; and

r) In laboratory, store the sample in a refrigerator at 5° C or less. It has been observed that
if the collected impinger solutions are stored for 2 days, precision of the method is
lowered significantly.

9 PROCEDURE

9.1 Preparation of standards:

Pipet 0.5, 1.0, 1.5, 2.0 and 2.5 mL of the working standard solution into 25-mL glass
stoppered volumetric flasks and bring volume to 10 mL by adding 9.5, 9.0, 8.5, 8.0 and 7.5
mL absorbing solution in each flask respectively. Further fill to 25 mL mark by add reagents
to each volumetric flask as in procedure for sample analysis (9.3) . Read the absorbance of
each standard against reagent blank.

9.2 Calibration Curve:

Plot the absorbance as the ordinate versus the concentration as abscissa on linear graph paper.
Alternatively, determine the slope by the method of least squares. Resultant 5-point
calibration curve corresponds to 5, 10, 15, 20, 25 ug of ammonia/25 mL of solution

9.3 Sample Analysis:

Transfer only 10 ml of absorbing solution from impinger to a 25 ml capacity volumetric flask.
Bring all solutions and sample at 25 + 2 °C. Add 2 ml buffer and 5 ml of working phenol
solution to the flask, mix and fill to about 22 ml. Then add 2.5 ml of the working hypochlorite
solution and mix rapidly. Dilute to 25 ml, mix, and store in the dark at 25 °C for 30 min to
develop color. Measure the absorbance of the solution against a reagent blank at 630 nm, using
1 cm cells.





10 CALCULATION

W Volume of absorbing solution in impinger
C (ug/m3NH3) = X
Vo Aliquot taken for analysis
W 25
= X
Vo 10

where
C = concentration of ammonia in pg/m?,
W = g NHz in 25 ml from standard curve, and

Vo = volume of air sample in m®,

If values need to be reported after normalization, calculate volume using the following equation
at 25 'C and 101.3KPa (760 mm Hg):

F Ps 298
V, = X X
1000 101.3 273+ T

where
F = Flow rate (I/min),
Ps = atmospheric pressure in kPa at sampling point, and

Ts = ambient temperature, °C at sampling point.

11 QUALITY ASSURANCE/QUALITY CONTROL MEASURES

11.1 Calibration

Periodic calibration of the gas sampler shall be performed as per the calibration plan prepared
by laboratory at such intervals as determined based on use and subject to performance of
intermediate checks at regular intervals for flow to maintain confidence in the performance of
sampler. The acceptance criteria for flow rate shall be + 5 percent. Laboratory shall maintain a
master calibrator for doing intermediate checks in-house.





11.2 Field Blank

Purpose of field blank is to detect and identify any contaminant from the sampling site
including travelling to and from the laboratory to the site. For field blanks, impinger with
absorbing solution is placed in the sampler for the sampling duration. The air is not bubbled
through the impingers. By doing this, the field blanks are exposed to the atmosphere of the
sampling site and any contamination due to handling. The absorbing solution is analyzed for
any concentrations of interest.

11.3 Leak Check Procedure and Criteria

Follow the sampler manufacturer’s manual to do the leak check (7.1.1.4) which must meet
predefined leak check acceptance criteria. Create 200 mmHg vacuum in the complete sampling
system including inlet/outlet tubing with many fold, valves and impinger. Vacuum must not
reduce more than 25 mmHg in 3 min.

11.4 Proficiency Testing

Laboratories shall participate in proficiency testing programs as per the Proficiency Testing
plan prepared by laboratory.
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Sheet1

				ISO/TC 146 

		S.No		Reference		Start Date		End Date		voting

				ISO/TC 146 - Appointment of SC 2 Chair		2017-11-11		2017-12-20		Yes

				ISO/TC 146 - Re-allocation of SC 1 Secretariat		2018-06-15		2018-07-27		Yes

				ISO/TC 146 - Re-appointment of ISO/TC 146/SC 5 Chair		2018-11-21		2018-12-31		Yes

				ISO/TC 146 - Appointment of chairpersons of SC 1, 3, 4, 5, 6		2019-10-03		2019-11-30		Yes

				ISO/TC 146 - Establishment of a liaison with ISO/TC 61/SC 14		2020-03-10		2020-04-10		Yes

				ISO/TC 146 - Appointment of new SC 5 chairperson		2020-11-17		2020-12-17		Yes

				ISO/TC 146 - Establishment of liaison wih ISO/TC 331		2021-11-11		2022-02-12		Abstention

				ISO/TC 146 - Appointment of new SC 1 chairperson		2022-11-29		2022-12-29		Yes









				ISO/TC 146 SC 1

		S.No		Reference		Start Date		End Date		voting

				ISO/CD 7935 - N1427 
Stationary source emissions - Determination of the mass concentration of sulfur dioxide in flue gases - Performance characteristics of automated measuring systems		2022-03-27		2022-05-23		Approval

				ISO 11057:2011 (vers 2)
Air quality — Test method for filtration characterization of cleanable filter media		2022-01-15		2022-06-13		Abstention

				ISO 11057:2011 (vers 2)
Air quality — Test method for filtration characterization of cleanable filter media		2022-01-15		2022-06-13		Abstention

				ISO 25139:2011 (vers 2)
Stationary source emissions — Manual method for the determination of the methane concentration using gas chromatography		2022-01-15		2022-06-13		Abstention

				ISO/AWI 5409- New Working Group and Convenorship
Establishment of New Working Group and Convenorship for the project ISO/AWI 5409		2022-07-01		2022-07-31		Abstention

				ISO/FDIS 10849 (Ed 2)
Stationary source emissions — Determination of the mass concentration of nitrogen oxides in flue gas — Performance characteristics of automated measuring systems		2022-06-07		2022-08-02		Abstention

				Nomination for Convenorship
"Revision of ISO 11338-1 and ISO 11338-2.		2022-09-17		2022-10-17		Approval

				SO/NP 16538
 	Stationary source emissions — Determination of volume flowrate and concentration of fluorinated compounds (FCs) and N2O in ducts of semiconductor and display processes		2022-09-02		2022-11-25		Approval

				ISO 9096:2017 (Ed 3)
Stationary source emissions — Manual determination of mass concentration of particulate matter		2022-07-15		2022-12-02		Confirm



				ISO/FDIS 19694-3
Stationary source emissions — Determination of greenhouse gas emissions in energy-intensive industries — Part 3: Cement industry		2022-10-07		2022-12-02		Approval

				ISO/FDIS 19694-4
Stationary source emissions — Determination of greenhouse gas emissions in energy-intensive industries — Part 4: Aluminium industry 		2022-10-07		2022-12-02		Approval

				ISO/FDIS 19694-5
Stationary source emissions — Determination of greenhouse gas emissions in energy-intensive industries — Part 5: Lime industry 		2022-10-07		2022-12-02		Approval

				ISO/FDIS 19694-6
Stationary source emissions — Determination of greenhouse gas emissions in energy-intensive industries — Part 6: Ferroalloys and silicon industry 		2022-10-07		2022-12-02		Approval

				ISO/FDIS 20181
	Stationary source emissions — Quality assurance of automated measuring systems 		2022-11-18		2023-01-13		Abstention

				ISO/DIS 19694-7
Stationary source emissions — Determination of greenhouse gas emissions in energy-intensive industries — Part 7: Semiconductor and display industries 		2022-11-22		2023-02-14		Approval

				ISO/FDIS 15259
Stationary source emissions — Determination of greenhouse gas emissions in energy-intensive industries — Part 7: Semiconductor and display industries 		2022-12-28		2023-02-22		Approval

				ISO/DIS 7935 (Ed 2)
Stationary source emissions - Determination of the mass concentration of sulfur dioxide in flue gases - Performance characteristics of automated measuring systems 		2023-01-17		2023-04-11		Approval

				ISO/CD 5409
Stationary source emissions - Determination of low range mass concentration of dust - Manual gravimetric method		2023-02-22		2023-04-19		Approval

				 ISO/FDIS 19694-7
Stationary source emissions — Determination of greenhouse gas emissions in energy-intensive industries — Part 7: Semiconductor and display industrie		2023-11-13		2024-01-08		Approval

				ISO/DIS 5409
Stationary source emissions — Sampling and determination of mercury in flue gas using chemical absorption method		2023-10-18		2024-01-10		Approval

				ISO/DIS 12141 (Ed 2)
Stationary source emissions - Determination of low range mass concentration of dust - Manual gravimetric method 
		2023-09-27 		2023-12-20 		Approval

				ISO/FDIS 19694-7
Stationary source emissions — Determination of greenhouse gas emissions in energy-intensive industries — Part 7: Semiconductor and display industries 
		2023-11-13 		2024-01-08 		Approval

				ISO/DIS 5409
Stationary source emissions — Sampling and determination of mercury in flue gas using chemical absorption method 
		10/18/23		2024-01-10 		Approval









				                                             ISO/TC 146 SC 2

		S.No		Reference		Start Date		End Date		voting

		1		ISO/CD 21438-2
Workplace atmospheres — Determination of inorganic acids by ion chromatography — Part 2: Volatile acids, except hydrofluoric acid (hydrochloric acid, hydrobromic acid and nitric acid		2022-01-05		2022-03-11		Abstention

		2		ISO 7708:1995 (vers 5)
Air quality — Particle size fraction definitions for
 health-related sampling		2022-10-15		2023-03-04		Confirm

		3		N1304 WG2 PL designation for ISO/DIS 21438-2		2023-05-22		2023-07-20		Approval

		4		
"N1305 PWI request to develop an ISO TR
Workplace air – Quality control in workplace
exposure measurements –Part 1:
 Analyses performed in the laboratory"""		2023-05-23		2023-07-23		Approval

		5		Ballot to extend a project timeline for ISO/AWI 30011
Ballot to request a nine-month extension of 
the project timeline for ISO/AWI 30011Ballot to
 request a nine-month extension of the
 project timeline for ISO/AWI 30011		2023-05-25		2023-07-25		Approval

		6		ISO/DIS 6323-1
Workplace air — Determination of arsenic and arsenic compounds by electrothermal atomic absorption spectrometry — Part 1: Arsenic and arsenic compounds, except arsine by ET-AAS 		2023-05-11		2023-08-03		Abstention

		7		ISO/CD 6868
Workplace Air — Quantitative determination of quartz and cristobalite in bulk materials by X-ray powder diffraction methods		2023-06-10		2023-08-05		Abstention

		8		ISO 14382:2012 (vers 2)
Workplace atmospheres — Determination of toluene diisocyanate vapours using 1-(2-pyridyl)piperazine-coated glass fibre filters and analysis by high performance liquid chromatography with ultraviolet and fluorescence detectors		2023-04-15		2023-09-02		Confirm

		9		ISO/FDIS 21438-2 (Ed 2)
Workplace atmospheres — Determination of inorganic acids by ion chromatography — Part 2: Volatile acids, except hydrofluoric acid (hydrochloric acid, hydrobromic acid and nitric acid) 		2023-09-19		2023-11-14		Approval

		10

		11		ISO 19087:2018
Workplace air — Analysis of respirable crystalline silica by Fourier-Transform Infrared spectroscopy		2023-07-15		2023-12-02		Confirm

		12		ISO/DIS 21438-2 (Ed 2)
 Workplace atmospheres — Determination of inorganic acids by ion chromatography — Part 2: Volatile acids, except hydrofluoric acid (hydrochloric acid, hydrobromic acid and nitric acid)		2022-11-23		2023-02-15		Abstention

		13		ISO 17091:2013 (vers 2)
Workplace air — Determination of lithium hydroxide, sodium hydroxide, potassium hydroxide and calcium dihydroxide — Method by measurement of corresponding cations by suppressed ion chromatography		2023-10-15		2024-03-03		Approve with comments

		14		ISO 21832:2018
Workplace air — Metals and metalloids in airborne particles — Requirements for evaluation of measuring procedures		2023-10-15		2024-03-03		Confirm

		15		ISO 11041:1996 (vers 5)
Workplace air — Determination of particulate arsenic and arsenic compounds and arsenic trioxide vapour — Method by hydride generation and atomic absorption spectrometry		2023-10-15		2024-03-03		Confirm

		16		ISO/CD 30011
Workplace air — Determination of metals and metalloids in airborne particulate matter by inductively coupled plasma mass spectrometry		2024-01-31		2024-03-27		yes 

		17		ISO/CD 21438-3
Workplace atmospheres — Determination of inorganic acids by ion chromatography — Part 3: Hydrofluoric acid and particulate fluorides
		2024-03-27		2024-05-22		Yes

		18		Ballot for changing the WG 2 Title and Scope
WG 2 requested a change of WG 2 title from “Inorganic particulate matter” to “Inorganic substances.” WG 2 was established in the early 1990s and any scope statement from that time period is no longer available. Thus, WG 2 proposed a scope. See Recommendation 1/2024 for the details.

		2024-03-23		2024-05-24

		19		ISO/FDIS 6323-1
Workplace air — Determination of arsenic and arsenic compounds by electrothermal atomic absorption spectrometry — Part 1: Arsenic and arsenic compounds, except arsine by ET-AAS

		2024-04-04		2024-05-30		Approval		no 

		20		ISO 17734-2:2013 (Ed 2, vers 2)
Determination of organonitrogen compounds in air using liquid chromatography and mass spectrometry — Part 2: Amines and aminoisocyanates using dibutylamine and ethyl chloroformate derivatives
		2024-01-15		2024-06-03		Open

		21		ISO/TS 21623:2017 (vers 2)
Workplace exposure — Assessment of dermal exposure to nano-objects and their aggregates and agglomerates (NOAA)
		2024-01-15		2024-06-03		Open

		22		Ballot for changing the WG10 Title and Scope		2024-05-12		2024-08-04		Open

		23		ISO 17735:2019 (Ed 2)		2024-04-15		2024-09-02		Open

		24



				                                       ISO/TC 146 SC 3

		8		ISO/TS 20593:2017 (vers 2)
Ambient air — Determination of the mass concentration of tire and road wear particles (TRWP) — Pyrolysis-GC-MS method		2023-07-15		2023-12-02		Confirm

				ISO 10313:1993/DAmd 1
Ambient air — Determination of the mass concentration of ozone — Chemiluminescence method — Amendment 1		2023-11-20		2024-02-12		Approval

				ISO 13964:1998/DAmd 1
Air quality — Determination of ozone in ambient air — Ultraviolet photometric method — Amendment 1		2023-11-21		2024-02-13		Approval





		11		                                       ISO/TC 146 SC 4

		13		ISO/TC 146/SC 4 - Adoption of draft ISO/TR "Validation
		2023-06-30		2023-08-30		Approval

		14		ISO/TC 146/SC 4 - Reactivation of SC 4/WG 1 "Terminology"		2023-07-18		2023-08-31		Approval

		15		ISO/CD TR 24107
Guidance on the validation of air quality measurement methods in the standardization process		2023-11-09		2024-01-04		Approval





				ISO/TC 146 SC 6

		1		ISO/DIS 16000-41
Indoor air — Part 41: Assessment and classification 		2022-01-25		2022-04-28		Abstention

		2		ISO 12219-6:2017
Interior air of road vehicles — Part 6: Method for the determination of the emissions of semi-volatile organic compounds from vehicle interior parts and materials at higher temperature — Small chamber method		2022-01-15		2022-06-13		Abstention

		3		ISO 12219-7:2017
Interior air of road vehicles — Part 7: Odour determination in interior air of road vehicles and test chamber air of trim components by olfactory measurements		2022-01-15		2022-06-13		Abstention

		4		ISO 16000-4:2011 (Ed 2, vers 2)
Indoor air — Part 4: Determination of formaldehyde — Diffusive sampling method		2022-01-15		2022-06-13		Abstention

		5		ISO/DIS 16000-44
Indoor air — Part 44: Test method for measuring perceived indoor air quality for use in testing the performance of gas phase air cleaners		2022-04-13		2022-07-06		Abstention

		6		ISO/FDIS 16000-3 (Ed 3)
Indoor air — Part 3: Determination of formaldehyde and other carbonyl compounds in indoor and test chamber air — Active sampling method 		2022-06-27		2022-08-22		Abstention

		7		ISO 12219-2:2012 (vers 2)
Interior air of road vehicles — Part 2: Screening method for the determination of the emissions of volatile organic compounds from vehicle interior parts and materials — Bag method		2022-10-15		2023-03-04		Confirm

		8		ISO/FDIS 16000-44
Indoor air — Part 44: Test method for measuring perceived indoor air quality for use in testing the performance of gas phase air cleaners 		2023-09-19		2023-11-14		Approval

		8		ISO 12219-4:2013 (vers 2)
Interior air of road vehicles — Part 4: Method for the determination of the emissions of volatile organic compounds from vehicle interior parts and materials — Small chamber method		2023-07-15		2023-12-02		Confirm

		10		ISO 12219-8:2018
Interior air of road vehicles — Part 8: Handling and packaging of materials and components for emission testing		2023-07-15		2023-12-02		Confirm

		11		ISO 16000-34:2018
Indoor air — Part 34: Strategies for the measurement of airborne particles		2023-07-15		2023-12-02		Confirm

		12		ISO/DIS 16000-22
Indoor air — Part 22: Detection and quantification of fungal biomass by fungal β-N-acetylhexosaminidase enzyme activity
French title			2023-11-03		2024-01-26		Confirm

		13		ISO/DIS 16000-43
Indoor air — Part 43: Standard method for assessing the reduction rate of culturable airborne fungi by air purifiers using a test chamber		2023-11-06		2024-01-29		Confirm

		14		ISO/FDIS 16000-9 (Ed 2)
Indoor air — Part 9: Determination of the emission of volatile organic compounds from samples of building products and furnishing — Emission test chamber method		2023-12-20		2024-02-14		Confirm

		15		ISO/FDIS 16000-11 (Ed 2)
Indoor air — Part 11: Determination of the emission of volatile organic compounds from samples of building products and furnishing — Sampling, storage of samples and preparation of test specimens		2023-12-20		2024-02-14		Approval

		16		ISO 16000-13:2008 (vers 3)
Indoor air — Part 13: Determination of total (gas and particle-phase) polychlorinated dioxin-like biphenyls (PCBs) and polychlorinated dibenzo-p-dioxins/dibenzofurans (PCDDs/PCDFs) — Collection on sorbent-backed filters		2023-10-15		2024-03-03		Confirm

		17		ISO 16000-15:2008 (vers 3)
Indoor air — Part 15: Sampling strategy for nitrogen dioxide (NO2)		2023-10-15		2024-03-03		Confirm

		18		ISO 16000-16:2008 (vers 3)
Indoor air — Part 16: Detection and enumeration of moulds — Sampling by filtration		2023-10-15		2024-03-03		Approve with comments

		19		ISO 16000-17:2008 (vers 3)
Indoor air — Part 17: Detection and enumeration of moulds — Culture-based method		2023-10-15		2024-03-03		Confirm

		20		ISO 16000-23:2018 (Ed 2)
Indoor air — Part 23: Performance test for evaluating the reduction of formaldehyde and other carbonyl compounds concentrations by sorptive building materials
F		2023-10-15		2024-03-03		Confirm

		21		ISO 16000-24:2018 (Ed 2)
Indoor air — Part 24: Performance test for evaluating the reduction of volatile organic compound concentrations by sorptive building materials		2023-10-15		2024-03-03		Confirm

		22		ISO 16000-36:2018
Indoor air — Part 36: Standard method for assessing the reduction rate of culturable airborne bacteria by air purifiers using a test chamber		2023-10-15		2024-03-03		Confirm

		23		ISO 16000-38:2019 Indoor air — Part 38: Determination of amines in indoor and test chamber air — Active sampling on samplers containing phosphoric acid impregnated filters		2024-01-15		2024-06-03		Open

		24		ISO 16000-37:2019 Indoor air — Part 37: Measurement of PM2,5 mass concentration		2024-01-15		2024-06-03		Open

		25		ISO 16000-21:2013 (vers 2) Indoor air — Part 21: Detection and enumeration of moulds — Sampling from materials		2024-01-15		2024-06-03		Open

		26		ISO/DIS 12219-12
Interior air of road vehicles — Part 12: Artificial leather made from PVC or Polyurethane— Specification and methods for the determination of fogging characteristics of trim materials in the interior of automobiles
		4/9/24		7/2/24		Open

		27		ISO 12219-9:2019
Interior air of road vehicles — Part 9: Determination of the emissions of volatile organic compounds from vehicle interior parts — Large bag method
		4/15/24		9/2/24		Open

		28		ISO 16000-1:2004 (vers 4)
Indoor air — Part 1: General aspects of sampling strategy
		4/15/24		9/2/24		Open

		29		ISO 16000-2:2004 (vers 4)Indoor air — Part 2: Sampling strategy for formaldehyde
		4/15/24		9/2/24		Open

		30		ISO 16000-39:2019
Indoor air — Part 39: Determination of amines — Analysis of amines by (ultra-) high-performance liquid chromatography coupled to high resolution or tandem mass spectrometry
		4/15/24		9/2/24		Open









				ISO/TC 209

		1		ISO/FDIS 14644-8 (Ed 3)
Cleanrooms and associated controlled environments — Part 8: Classification of air cleanliness by chemical concentration (ACC)		2022-02-08		2022-05-03		Abstention

		2		ISO/FDIS 14644-4 (Ed 2)
Cleanrooms and associated controlled environments — Part 4: Design, construction and start-up 		2022-08-18		2022-10-13		Abstention

		3		ISO 14644-15:2017
Cleanrooms and associated controlled environments — Part 15: Assessment of suitability for use of equipment and materials by airborne chemical concentration		2022-10-15		2023-03-04		Confirm

		4		ISO/FDIS 14644-18
Cleanrooms and associated controlled environments — Part 18: Assessment of suitability of consumables 		2023-06-21		2023-08-16		Abstention

		5		ISO 14644-12:2018
Cleanrooms and associated controlled environments — Part 12: Specifications for monitoring air cleanliness by nanoscale particle concentration		2023-07-15		2023-12-02		Approval
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			IN-0001


			


			Tittle


			


			te


			By definition,



‘Particulate matter (PM) is made of solid particles and liquid droplets in the air. Particulates can include a wide range of substances, such as dust, smoke, pollen, and other fine particles etc’.



‘A substance is a matter which has a specific composition and specific properties.’


			Apparently Particulate matter is a broader term encompassing various substances.



Hence, the earlier title "Inorganic particulate matter" seems more appropriate.
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			Date: 22-03-2024


			Document: ISO/CD 30011


			Project: ISO/TC 146/SC 2
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			Line number


(e.g. 17)


			Clause/ Subclause


(e.g. 3.1)


			Paragraph/ Figure/ Table/
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			Type of comment2
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			IN-0001


			Page 7,


Line-1


			6.2.1


			1


			te


			The concentration of the metals and metalloids of interest shall be less than 0,1 mg l1may not be correct.





In mineral acids the concentration should be very low for ICPMS analysis. 


Exam. Ultra pure acid used for ICPMS analysis will have conc. of impurity (Al) ≤20 ppt, Sb≤10 ppt, As ≤20 ppt


Ref. https://in.vwr.com/store/product/6853510/nitric-acid-67-normatom-ultrapure-for-trace-metal-analysis 


			The concentration of the metals and metalloids of interest shall be less than 0.1 µg l1 





[bookmark: _GoBack]Unit = microgram per litre


			





			IN-0002


			Page 7, Line - 18


			6.2.4


			9


			te


			Hydrochloric acid is not classified as an oxidizer or reducer.


As a non-oxidizing acid, HCl attacks and dissolves most non-noble metals, liberating flammable hydrogen gas.


Reference: https://drs.illinois.edu/Page/SafetyLibrary/MineralAcids


HCl is a weak reducing acid and is not generally used to digest organic materials.


Reference: Editors-in-Chief:Heinrich D. Holland and Karl K. Turekian ,


Book Title: Treatise on Geochemistry, Second Edition • 2014, ISBN 978-0-08-098300-4


			“Concentrated hydrochloric acid is corrosive and oxidizing and hydrochloric acid fumes are irritant”. 


This sentence may be modified as


“Concentrated hydrochloric acid is corrosive and hydrochloric acid fumes are irritant”.


			





			IN-0003


			Page 20, 


Line - 28


			10.3.2


			5


			ed


			CV(analysis), Text not visible properly in the paragraph


			Font needs to be changed to make it visible


			





			IN-0004


			-


			-


			-


			ge


			Alternate methods


			Cost effective method like Spectrophotometric technique for metal & metalloid analysis may be proposed.
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			Line number


(e.g. 17)


			Clause/ Subclause


(e.g. 3.1)


			Paragraph/ Figure/ Table/


(e.g. Table 1)


			Type of comment2


			Comments


			Proposed change


			Observations of the secretariat














			[bookmark: _GoBack]IN-0001


			Page no. 2 ,


line no. 29


			3.7





			7th para


			te





			Definition given in 3.7 for stock standard solution may not be suitable “process of obtaining a solution containing fluoride from a sample, which might or might not involve complete dissolution of the sample”


In 6.4.1 correct definition is given for fluoride stock standard solution.


			Suggested modification may be as follows.


Process of obtaining a solution containing fluoride from assayed reference materials or purchased from a reputable commercial source”





STOCK STANDARD SOLUTION (SSS) -- A concentrated solution containing one or more method analytes prepared in the laboratory using assayed reference materials or purchased from a reputable commercial source. 


Ref: https://www.epa.gov/sites/default/files/2015-06/documents/epa-300.1.pdf (3.16, 300.1-5)


			





			IN-0002


			Page no. 3





			4


			Between para 1 and 2


			te


			Since, it is a fine particulate matter, after extraction, needs to be filtered through 0.45µm filter before injecting the sample into Ion chromatography. 


			The extracted sample solutions must be filtered through 0.45 µm filter paper before injecting in to the Ion chromatography.


Ref: https://www.epa.gov/sites/default/files/2015-06/documents/epa-300.1.pdf 
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ISO-TC 146_N902_Notice_of_meeting_draft_agenda_virtual Plenary_Meeting_2024.pdf
ISO/TC 146 N 902

Pray International Organization for Standardization
Iso Organisation internationale de normalisation
A v

MexayHapoaHas opraHu3aLus no ctaHaapTM3aLmm

NOTICE OF MEETING / DRAFT AGENDA

Number and title of Committee
ISO/TC 146 “Air quality”
Secretariat Meeting
DIN
Meeting date:
27 September 2024
Host Place
ISO/TC 146 Secretariat Virtual meeting
# Items Action (e.g N-Doc Time
for vote Number* | allocated
for discussion (min)
for information)
Opening of the meeting (2024-09-27; 13:00 CEST) 5
Roll call of delegates 10
Work environment: Presentation on the ISO Code of Ethics and 5
Conduct
Direct link to the ISO Code of Ethics and Conduct
4. |Adoption of the agenda for vote N902 |3
5. |Adoption of the minutes of the 2023 plenary meeting for vote N 900 |3
6. |Appointment of the resolution drafting committee for vote
7. |Report of the Committee Manager/Chair 20
8. |Subcommittee reports 30
9. |Liaison reports 20
10.|Review of liaisons (to be done at least every 2 years or at every 10
committee meeting) and confirmation of Liaison Representatives
11.|Items for future work 50
12.|Next TC meeting 5
13.|Any other business 10
14.| Approval of resolutions for vote 5
15. | Closure of the meeting (2024-09-27; approx. 16:00 CEST)
* N-doc to be circulated

V01/2023



https://teams.microsoft.com/l/meetup-join/19%3ameeting_NDI3ZWJiMGYtZDc3YS00ODUzLWIwNjgtYzFjNGM0MzE2MGI1%40thread.v2/0?context=%7b%22Tid%22%3a%223f1a3453-5b7f-4624-b32c-83448f27c082%22%2c%22Oid%22%3a%222cff48e8-e0fd-4a01-90a2-a29d58556e78%22%7d

https://isotc.iso.org/livelink/livelink?func=ll&objId=20762572&objAction=Open&nexturl=%2Flivelink%2Flivelink%3Ffunc%3Dll%26objId%3D20094274%26objAction%3Dbrowse%26viewType%3D1

https://www.iso.org/files/live/sites/isoorg/files/store/en/PUB100011.pdf
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ISO-TC 146-SC 1_N1497_ISO-TC146-SC1_N1468_Notice and Agenda for ISO-TC 146-SC 1 44th Plenary.pdf
ISO/TC 146/SC 1 N 1497

ISOITC 146/SC 1 "Stationary source emissions"
Secretariat: BIS
Committee manager: Lal Ajay Kumar Mr

ISO-TC146-SC1_N1468_Notice and Agenda for ISO-TC 146-SC 1 44th Plenary

Document type Related content Document date Expected action
Meeting / Agenda  Meeting: VIRTUAL 25 Sep 2024 2024-06-28 INFO
Description

Dear Members,

The Notice and Draft agenda for 44th meeting of ISO/TC 146/SC 1 is attached herewith.

Regards,

Ajay Kumar Lal



https://sd.iso.org/documents/open/b6174e8a-8b59-4265-a2a1-e6b58c530898

http://sd.iso.org/meetings/148656



Pra International Organization for Standardization
Iso Organisation internationale de normalisation
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NOTICE OF MEETING | DRAFT AGENDA

Date Reference
2024-09-25 ISO/TC 146/SC 1
N1497

Number and title of TC/INuméro et titre du TC
ISO/TC 146/SC 1 Stationary Source Emissions

Secretariat/Secrétariat Meeting/Réunion
BIS

Meeting dates / Dates de la réunion:
25 September 2024

HostlInvitant PlacelLieu
Virtual Meeting

Address/Adresse:
Virtual Meeting

Tel: +91-11-23236428

P-and O-members are invited to inform the secretariat of the committee concerned, within one
month of the receipt of this notice of meeting, of their intention to be represented at the meeting,
the approximate number of their delegates and their need for interpretation.

Whenever possible, the names of delegates (or observers) and the name of the head of the
delegation should also be sent to the secretariat of the committee concerned at least one month
before the opening of the meeting.

Les membres (P) et (O) sont invités, dans un délai d'un mois a partir de la réception de la
présente convocation, a faire connaitre au secrétariat du comité concerné leur intention d'étre
représentés a la réunion, le nombre approximatif de leurs délégués et leur besoin en matiére
d'interprétation.

Dans la mesure du possible, une liste indiquant les noms des délégués (ou observateurs), ainsi

que le nom du chef de la délégation, devrait également parvenir au secrétariat concerné un
mois au moins avant l'ouverture de la réunion.

V02/2019






Notice of meeting / Draft agenda
Page 2

Meeting Schedule for 44th meeting of ISO/TC 146/SC 1

Time 25 September 2024
14 :00-17:00 IST SC 1 Plenary

The meeting détails are as follows :
https://iso.zoom.us/meeting/reqgister/tJAsduCtrz4qHdNNpGFYmMNJInGBSFQtgYnvti
Meeting I.D : 941 1951 5077
Passcode : 369745

Agenda for the 44th Meeting of ISO/TC 146/SC 1 - Stationary Source Emissions

Opening of the meeting
Roll call of delegates

Work Environment : Code of Conduct

P w DN PR

Adoption of agenda
Doc. ISO/TC 146/SC 1/N 1497

Appointment of the Resolution drafting committee

o

6. Adoption of minutes of 43" meeting
Doc. ISO/TC 146/SC 1/N 1493
7. Report of the Secretariat
Doc. ISO/TC 146/SC 1/N 1498
8. Report on liaisons
9. Report of Progress of WGs
10. Term of WG Convenors
11. Disbandment of WGs
12. Documents circulated as DIS
ISO/DIS 12141
ISO/DIS 5409
ISO/DIS 13271/Amd 1
13. ltems for future work
14. Requirements concerning a subsequent meeting
15. Any other business
16. Approval of resolutions

17. Closure of meeting

V03/2019



https://www.iso.org/files/live/sites/isoorg/files/store/en/PUB100397.pdf

https://iso.zoom.us/meeting/register/tJAsduCtrz4qHdNNpGFYmNJnGBSFQtgYnvti
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ISO-TC 146-SC 1-WG 36_N41_draft_agenda_virtual_meeting_2024-09-18.pdf
Secretariat to ISO/TC 146/SC 1/WG 36

our date 2024-08-08
our reference FF/pe

ISO/TC 146/SC 1/WG 36 N 41

Meeting of ISO/TC 146/SC 1/WG 36 “Revision of ISO 16911”
18 September 2024
Web conference

DRAFT AGENDA
1) Opening of the meeting

2) Work environment: Presentation on the Code of Conduct

3) Roll call of delegates
4) Appointment of a drafting committee
5) Approval of the draft agenda (N 41)
6) Approval of the draft minutes of the last meeting (N 39)
7) Revision of ISO 16911-1
— Extension of nine months on total duration of the project
— Discussion and revision of the working draft
8) Revision of ISO 16911-2
— Definition of a procedure for determining the issues relevant for a revision
9) Path forward and timeline
10) Date and place of next meeting
11) Approval of recommendations
12) Closure of the meeting

Secretariat to ISO/TC 146/SC 1/WG 36 mailing address: P.O. Box 10 11 39, 40002 Disseldorf, Germany
VDI/DIN-Kommission Reinhaltung der Luft (KRdL) for visitors: VDI-Platz 1, 40468 Dusseldorf, Germany
— Normenausschuss phone: +49 211 6214-330

e-mail: perschau@vdi.de



https://isotc.iso.org/livelink/livelink?func=ll&objId=20762572&objAction=Open&nexturl=%2Flivelink%2Flivelink%3Ffunc%3Dll%26objId%3D20094274%26objAction%3Dbrowse%26viewType%3D1

https://www.iso.org/publication/PUB100011.html
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ISO-TC 146-SC 2_N1342_N1342 ISO TC 146 SC2 2024 Plenary Meeting Agenda.pdf
ISO/TC 146/SC 2 N 1342

ISOITC 146/SC 2 "Workplace atmospheres"
Secretariat: ANSI
Committee manager: Lee Emily Dr.

N1342 ISO TC 146 SC2 2024 Plenary Meeting Agenda

Document type Related content Document date Expected action

Meeting / Agenda  Meeting: VIRTUAL 13 Sep 2024 2024-04-12



https://sd.iso.org/documents/open/a5dbea42-6410-420a-aba5-ef9cae5469e2

http://sd.iso.org/meetings/144445



NOTICE OF MEETING / AGENDA
CONVOCATION / PROJET D'ORDRE DU JOUR
Date 2024-04-12

Reference

N 1342

ISO/TC146/SC2

Title of / Titre du TC/SC

AIR QUALITY - WORKPLACE ATMOSPHERES

QUALITE DE L'AIR - ATMOSPHERES DES LIEUX DE TRAVAIL

Secretariat / Secrétariat

MEETING / REUNION

Meeting dates /
Dates de la réunion

2024-09-13 (08 :30 USEST)

ANSI
Host / Invitant Place / Lieu
Virtual Virtual

P-and O-members are invited to inform the secretariat of the
committee concerned, within one month of the receipt of this
notice of meeting, of their intention to be represented at the
meeting, the approximate number of their delegates and their
need for interpretation.

Whenever possible, the names of delegates (or observers) and the
name of the head of the delegation should also be sent to the
secretariat of the committee concerned at least one month before
the opening of the meeting.

Les membres (P) et (O) sont invités, dans un délai d'un mois a
partir de la réception de la présente convocation, a faire connaitre
au secrétariat du comité concerné leur intention d'étre représentés
a la réunion, le nombre approximatif de leurs délégués et leur
besoin en matiére d'interprétation.

Dans la mesure du possible, une liste indiquant les noms des
délégués (ou observateurs), ainsi que le nom du chef de la
délégation, devrait également parvenir au secrétariat concerné un
mois au moins avant I'ouverture de la réunion.





Parallel meeting(s) / Réunion(s) parallele(s)

ISO TC 146/SC 2 WG meetings / réuniones GT

WG 1 — Particle size-selective sampling and analysis (Echantillonnage et analyse sélectifs des
tailles de particules)
Contact: Darrah Sleeth tele. +1-801-585-3587; email: Darrah.sleeth@hsc.utah.edu

WG 2 - Inorganic particulate matter (Matiéres particulaires inorganiques)
Contact: Mike Brisson tele. +1-803-725-8812; email: mike.brisson@srnl.doe.gov

WG 3 — Gases (Gaz)
Contact:. Ricky Spencer tele. +44 07930695645; email: rickyspencer830@gmail.com

WG 4 — Organic vapours (Vapeurs organiques)
Contact: Simon Aubin tele. +1-514-288-1551 (x293); email: simon.aubin@irsst.qc.ca

WG 5 — Inorganic fibres (Fibres inorganiques) - Dormant
Contact: tele.; email:

WG 7 — Silica (Silice)
Contact: Emanuele Cauda tele. +1-412-386-4518; email: cuu5@-cdc.gov

WG 8 — Assessment of contamination of skin & surfaces from airborne chemicals (Medicién de
contaminacion de piel y superficies por quimicas del aire)
Contact: Steven Verpaele tele. +32 2290 3216; email: SVerpaele@nickelinstitute.org

WG 9 - Sampling pump performance (Performance des pompes d’ échantillonnage)
Contact. Eun Gyung Lee tele. + 1-304-285-6146; email: dtg5@cdc.gov

WG 10 — Terminology and Quality Control in Workplace Air (Terminologie et contréle-qualité dans
I'air des lieux de travail)

Contact: Katrin Pitzke tele. + 49 30 13001 3200; email: katrin.pitzke@dguv.de



mailto:katrin.pitzke@dguv.de

mailto:dtq5@cdc.gov

mailto:SVerpaele@nickelinstitute.org

mailto:cuu5@cdc.gov

mailto:simon.aubin@irsst.qc.ca

mailto:ricky.spencer@emerson.com

mailto:mike.brisson@srnl.doe.gov

mailto:Darrah.sleeth@hsc.utah.edu



Opening of the meeting (2024-09-14, 08 :30
USEST)

Roll call of delegates

Adoption of the agenda
Doc. ISO/TC 146/SC 2 N 1342

Appointment of the drafting committee

Report of the Secretariat
Report of activities

WG 1 - Report of activities
WG 2 - Report of activities
WG 3 - Report of activities
WG 4 — Report of activities
WG 5 — Report of activities
WG 7 — Report of activities
WG 8 — Report of activities

WG 9 - Report of activities

WG 10 - Report of activities

Status of all items of the programme of
work and action to be taken

Follow-up on work

J Confirmation or withdrawal of items
on which no progress has been
made

.2 Up-date target dates for work in
progress

Work items on which no progress is being
made - Status and action to be taken

Items for future work

Appointment or re-appointment of convenors
and/or chair

ISO/TC 146 SC 2
DRAFT AGENDA/PROJET D'ORDRE DU JOUR

Ouverture de la réunion

Appel des délégués

Adoption de 'ordre du jour

Désignation du comité de rédaction

Rapport du secrétariat
Rapport d'activités

GT 1 — Rapport d'activités
GT 2 — Rapport d'activités
GT 3 - Rapport d'activités
GT 4 — Rapport d'activités
GT 5 - Rapport d'activités
GT 7 — Rapport d'activités
GT 8 — Rapport d'activités
GT 9 - Rapport d'activités
GT 10 — Rapport d'activités

Statut de toute question inscrite au
programme de travail et suite a donner

Suivi des travaux

A Confirmation ou suppression de
qguestions pour lesquelles aucun
progres n'a été accompli

.2 Mise a jour des dates cibles pour les
travaux en progres

Questions restées sans progres - Statut
et suite a donner

Questions pour les travaux futurs

Nomination ou rerenouvellement du
mandat de organisateurs





Requirements concerning a subsequent
meeting

Any other business
Approval of resolutions
Closure of the meeting (12:30 USEST)

Conditions requises pour la prochaine réunion

Divers
Approbation des résolutions

Cléture de la réunion
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ISO-TC 146-SC 3_N446_N446 TC-146 SC3 Notice of Meeting - Draft agenda.pdf
ISO/TC 146/SC 3 N 446

ISOITC 146/SC 3 "Ambient atmospheres"
Secretariat: ANSI
Committee manager: Puzak Jack Mr.

N446 TC-146 SC3 Notice of Meeting - Draft agenda
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NOTICE OF MEETING | DRAFT AGENDA

Number and title of Committee

ISOITC 146/SC3 “Ambient atmospheres” ISOITC 146/Sc3 N 446
Secretariat Meeting
ANSI

Meeting dates:

23 September 2024

14:00 — 17:00 CEST (08:00 — 11:00 EDT)
(12:00 — 15:00 UTC)

Host Place
ISO/TC 146/SC3 Secretariat

Zoom Meeting: Meeting ID: 973 7135
8114

Password: 245132

Committee manager

Jack Puzak

jpuzak@att.net

Tel: 919 437 1271

Meeting Link  https://iso.zoom.us/j/97371358114?pwd=FkTJoy9mBAUBbiLQvbmgJTOIt8qvbd.1

Additional relevant information on meetings can be found:

My 1SO job

TMB/SMB Guidance on effective virtual and hybrid meetings
ISO Helpdesk knowledge base

ISO/IEC Directives, Part 1, Clause 4 and Annex SK

Please note that the use of 1SO Meetings is mandatory. Please remind your committee
members that they have to be registered to be able to participate. Once you have circulated the
agenda, ensure ISO Meetings is updated accordingly (i.e.: Ticking of the tasks).

V01/2023



https://sd.iso.org/meetings/

https://helpdesk-docs.iso.org/

https://isotc.iso.org/livelink/livelink/fetch/2000/2122/15507012/20090199/21977132/TMB_SMB_Guidance_on_effective_virtual_and_hybrid_meetings_V1.pdf?nodeid=21907997&vernum=-2

https://www.iso.org/files/live/sites/isoorg/files/archive/pdf/en/my_iso_job.pdf

https://iso.zoom.us/j/97371358114?pwd=FkTJoy9mBAUBbiLQvbmgJTOlt8qvbd.1
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Notice of meeting / Draft agenda

Page 2
# Items Action (e.g N-Doc Time
for vote Number* | allocated
for discussion (min)
for information)
1. |Opening of the meeting (2024-09-23 14:00 CEST) 8:00 AM EDT
2. |Welcome from host Dr Jim Webber Chairman
3. |Roll call of delegates 10
4. |Work environment: Presentation on the ISO Code of Ethics and
Conduct
Direct link to the ISO Code of Ethics and Conduct
5. |Adoption of the agenda N446* |5
6. |Appointment of the resolution drafting committee
7. |Report of the Committee Manager/Chair N447* |10
8. |WG 1 Report 15
9. |WG 22 Report 15
10. |AG1 1 Report (?)
11. |Liaison Reports
12. | Systematic review results
13. |lItems for future work with ISO/TC 207/SC7 “Greenhouse gas and |Discussion |N448* |25
climate change management and related activities” and
resolutions
e Establish a Liaison with TC 207/SC7
e Establish a Joint WG with TC 207/SC7 to develop GHG
measurement specifications and methods
e Other?
14. |Next TC, SC and WG meetings
15. |Any other business
16. |Approval of resolutions Vote 20
17. |Closure of the meeting (2024-09-23 17:00 CEST) 11:00 AM EDT

* N-doc to be circulated




https://www.iso.org/files/live/sites/isoorg/files/store/en/PUB100011.pdf

https://isotc.iso.org/livelink/livelink?func=ll&objId=20762572&objAction=Open&nexturl=%2Flivelink%2Flivelink%3Ffunc%3Dll%26objId%3D20094274%26objAction%3Dbrowse%26viewType%3D1
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ISO/TC 146/SC 3/WG 1 N 51

ISOITC 146/SC 3/WG 1 "Determination of asbestos fibre content”
Convenorship: SCC
Convenor: Chatfield Eric J. Dr.

Draft+Agenda+Online+Meeting++TC146_SC3_WG1_September+2024

Document type Related content Document date Expected action

Meeting / Agenda  Meeting: VIRTUAL 5 Sep 2024 2024-07-29 INFO by 2024-09-05
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1WORKING GROUP ISOITC 146/SC 3/WG1

37" WORKING GROUP MEETING: Online ZOOM
Thursday 5, September 2024

DRAFT AGENDA
September 5: UTC Time: 14.00h — 17.00h
1. Welcome and Introductions
2. Approval and Additions to the Agenda
3. Resolutions and action list of the 36™ WG meeting Rome, September 18 and 19
2023
4.

Maintenance and publication of revised version of the following ISO Standards:

e |SO 22262-2: send in as a DIS via SC3 (Puzak, Chatfield)

e |SO 14966: Planning for additional Appendix (see Action Point)

Planning and status other ISO Standards from our WG1 (Input Puzak)

Looking back over the past years we have observed that most of the actual writing on our ISO
Standards has been done by Eric Chatfield and Reiner Kbnig. Of course, other delegations have
delivered important contributions as well, but we must conclude that there is a strong need to
have more experienced writers in our Working Group. We are getting a bit older as well and we
need younger people to continue the work. So please look around in your company or
organisation for “young” talent!

5.

Validation Studies

Status of EU inter-laboratory scheme 2023 on SEM filter samples, 1ISO 14966 (Laurie
Davies, input as a PowerPoint presentation).

Reports of Task Groups

Availability of asbestos reference standard materials: (Task Group Members:

Millette, Fitzgerald, Davies, Chatfield). Update report by Jim Millette was received in
2023.

Asbestos in soil: How to proceed? Reactions on suitability of VDI 3876 and NEN
5898 (based on similar principle). Time schedule to be updated.

A CEN Working Group TC351/WGS5 for the determination of asbestos in recycled
construction materials has produced a draft CEN Standard TS 18020

The Task Group on the development of artificial intelligence which can be applied for
fibre counting by PCM, SEM and TEM will report its proceedings
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e The Task Group consisting of Sergio Malinconico (Italy) and Martin HOnig
(Germany) exploring the use of high-resolution SEMs with respect to include
fibres with diameter <0.2 um will report their proceedings

Possible New Work Items

* Analysis of destroyed asbestos waste material for testing the effectiveness of
thermal/chemical/biological conversion processes (can probably be described it in an
Annex of ISO 22262-2).

* Analysis of asbestos in lung tissue samples (various inputs, see also U.K. Standard as
send by Laurie Davies)

7. Any additional items members wish to raise.
8. Timing and place of next meeting - Adjournment

e At the end of the meeting, we will summarize the Resolutions.

Additional information for this meeting:

¢ Members are asked to send in their responses to their actions and reports for the Task
Groups based on the Resolutions of 2023 (Rome) and/or any other points of interest
regarding the agenda items, as a short PowerPoint presentation (appr. 4 pages).

e As usual, the Resolutions will be formulated after the meeting to be reported to SC3.

During the meeting:
Because of the number of participants, please switch off your microphone if you are not
speaking. If bandwidth is a problem, please switch off your camera as well.

Use the chat box or “raise hand” if you wish to take part in the discussion, and you will then
be asked to switch on your microphone and camera.

ZOOM link
September 5, 2024 at UTC 14.00h - 16.00h

Join Zoom Meeting

Location (Virtual)
Virtual location: Zoom Password: 576620
Additional virtual meeting details

Topic: ISO/TC 146/SC 3/WG 1 (Zoom) Meeting #150365
Time: Sep 5, 2024 09:00 AM Eastern Time (US and Canada)

Page 2 of 3



https://iso.zoom.us/j/94118231828?pwd=uHcFocCURCZB9JB3uSGysHOAv7msQ1.1

https://iso.zoom.us/j/95775061508?pwd=dk5GeVBKZGcwNU9Td1h4TTZvNEttQT09



Join from PC, Mac, Linux, iOS or Android: https://iso.zoom.us/j/941182318287
pwd=uHcFocCURCZB9JB3uSGysHOAv7msQ1.1
Password: 576620

Or iPhone one-tap :

US: +12678310333,,94118231828# or +13017158592,,94118231828#

Or Telephone:

Dial(for higher quality, dial a number based on your current location):

US: +1 267 831 0333 or +1 301 715 8592 or +1 312 626 6799 or +1 346 248 7799 or +1
408 638 0968 or +1 470 250 9358 or +1 470 381 2552 or +1 602 753 0140 or +1 646 518
9805 or +1 646 876 9923 or +1 651 372 8299 or +1 669 219 2599 or +1 669 900 6833 or
+1 720 928 9299 or +1 786 635 1003 or +1 971 247 1195 or +1 206 337 9723 or +1 213
338 8477 or +1 253 215 8782 or 877 853 5247 (Toll Free) or 888 788 0099 (Toll Free)
Meeting ID: 941 1823 1828

Password: 576620

International numbers available: https://iso.zoom.us/u/acQU3eisah

Show less

Page 3 of 3
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ISO 8760;1990_Cor 1;2009 ed.1 - id.54704 Publication PDF (en).pdf
=— INTERNATIONAL STANDARD ISO 8760:1990
_—Iélﬁé_ TECHNICAL CORRIGENDUM 1

s ———— Published 2009-07-15

INTERNATIONAL ORGANIZATION FOR STANDARDIZATION « MEXOYHAPOOHAA OPFAHU3ALIMA MO CTAHOAPTUSALIMA o ORGANISATION INTERNATIONALE DE NORMALISATION

Work-place air — Determination of mass concentration of
carbon monoxide — Method using detector tubes for short-term
sampling with direct indication

TECHNICAL CORRIGENDUM 1

Air des lieux de travail — Détérmination de la concentration en masse du monoxyde de carbone — Méthode
utilisant des tubes détecteurs paur échantillonnage rapide a lecture directe

RECTIFICATIF TECHNIQUE 1

Technical Corrigendum 1 to ISO 8760:1990 was™prepared by Technical Committee ISO/TC 146, Air quality,
Subcommittee SC 2, Workplace atmospheres.

Page 3, 9.1, Note, equation, line 2
Delete “p(CO)”, insert “p(CO)”, to give

3,37xp
=" CcoO

o +2732 €0
Page 3, 9.2, Paragraph 1
Insert a new third sentence, after “... 60 mg/m?”,

“The reading error must be lower than 4 ppm (4 ml per 106 ml), otherwise the maximum random error will be
bigger than 25 % (expressed as two times the coefficient of variation).”

ICS 13.040.30 Ref. No. ISO 8760:1990/Cor.1:2009(E)

© IS0 2009 — All rights reserved

Published in Switzerland
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Email.pdf
5/28/24, 9:26 AM Email

Email ChdTCThirtyFive Chemical Engineering

RE: External :Request to provide Input on Published Amendments to Air Quality
Standards

From : vinayak valsangkarp <vinayak.valsangkarp@uniphos- Fri, May 24, 2024 05:25 PM

envirotronic.com> £2 attachments
Subject : RE: External :Request to provide Input on Published
Amendments to Air Quality Standards

To : ChdTCThirtyFive Chemical Engineering
<chd35@bis.org.in>

Dear Preeti Prabha ji,

Pl. note the comments pertaining to

IS 15206:2002/1S0O 8760:1990:

Technical Corrigendum 1:
Page 3, 9.1 note, equation, line 2: OK

Page 3, 9.2 Para 1 Inserting a line after 60 mg/m3: Need 14 ppm in place of 4
PPmMm

IS 15209 : 2002 /ISO 8761 : 1989
Page 4, 9.2, Para 1 Inserting a line after 6 mg/m3: Amendment is OK

Regards,

UNIPHOS

Vinayak Valsangkar

UNIPHOS ENVIROTRONIC PVT. LTD.
A UPL group company

P.O.: Nahuli, Tal: Umbergaon, Dist. Valsad,
Gujarat-396 105
India.

Ph: +91-9909994042, +91-7574839945

Cell# +91-9909994857
www.uniphos-envirotronic.com

https://femail.gov.in/h/printmessage?id=24341&tz=Asia/Kolkata&xim=1

1/5
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5/28/24, 9:26 AM Email

1SO 9001:2015 m

ISO 14001:2015
I1SO 45001:2018

BUREAU VERITAS
Certification MANAGEMENT

é Please consider your environmental responsibility before printing this e-mail, ask yourself whether you need a hard copy

From: ChdTCThirtyFive Chemical Engineering <chd35@bis.org.in>

Sent: Wednesday, May 22, 2024 9:27 AM

To: Vinayak Valsangkar/SCM/Nahuli <vinayak.valsangkarp@uniphos-envirotronic.com>

Subject: Re: External :Request to provide Input on Published Amendments to Air Quality Standards

Caution: This is an external email and has a suspicious subject or content. Please take
care when clicking links or opening attachments. When in doubt, contact your IT
Department

Dear Sir,

With reference to the trailing mail, PFA soft copy of IS 15206:2002/1IS0O 8760:1990
and IS 15209 : 2002 /ISO 8761 : 1989 for your review/comments.

Preeti Prabha
Scientist 'C' | Chemical Department | Member Secretary
Air Quality Sectional Committee, CHD 35

From: "vinayak valsangkarp" <vinayak.valsangkarp@uniphos-envirotronic.com>

To: "ChdTCThirtyFive Chemical Engineering" <chd35@bis.org.in>

Sent: Wednesday, May 22, 2024 9:16:01 AM

Subject: RE: External :Request to provide Input on Published Amendments to Air Quality
Standards

Dear Preet ji,

As mentioned in the trailing mail, can you pl. share the standards:
IS 15206:2002/1S0O 8760:1990 &

IS 15209 : 2002 /ISO 8761 : 1989.

The attachments found in the last mail, were pertaining to only amened line itself. If we get the
complete standard copy, we may get the appropriate reference of the proposed amendment.

oth

This will enable us to share our comment within defined time frame. i.e. 3 May.

Thanks!

https://femail.gov.in/h/printmessage?id=24341&tz=Asia/Kolkata&xim=1 2/5
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5/28/24, 9:26 AM Email

Regards,

UNIPHOS

Vinayak Valsangkar

UNIPHOS ENVIROTRONIC PVT. LTD.
A UPL group company

P.O.: Nahuli, Tal: Umbergaon, Dist. Valsad,
Gujarat-396 105
India.

Ph: +91-9909994042, +91-7574839945

Cell# +91-9909994857
www.uniphos-envirotronic.com

1SO 9001:2015
1SO 14001:2015
1SO 45001:2018

BUREAU VERITAS
Certification

é Please consider your environmental responsibility before printing this e-mail, ask yourself whether you need a hard copy

From: ChdTCThirtyFive Chemical Engineering <chd35@bis.org.in>

Sent: Thursday, May 16, 2024 5:17 PM

To: ggp369@yahoo.co.in; ggp358@gmail.com; sksahu@barc.gov.in; avkumar@barc.gov.in;
shankar <aggarwalsg@nplindia.org>; aggarwalshan@gmail.com; Tuhin Kumar Mandal
<tuhin@nplindia.org>; Sanjeev Goyal <sk_goyal@neeri.res.in>; aggarwalsmita8@gmail.com; Pawan
Labhasetwar <pk_labhasetwar@neeri.res.in>; adiman25sharma@gmail.com;
mohit.sharma@cii.in; shubham.mishra@cii.in; ecotechinstruments@gmail.com;
eeplkol@gmail.com; eeplkol2@gmail.com; sanjib36@yahoo.com; sbalbir058@gmail.com;
ashishgupta.envirotech@gmail.com; greeneconomyipl@gmail.com;
reggreeneconomyipl@gmail.com; sharmajswarup@hotmail.com; iaapcdelhi@gmail.com;
dhrumilsoni@iccmail.in; regulatory@iccmail.in; iccnhq@iccmail.in;
kishorgawankar@mpcb.gov.in; padmanabh.khadkikar@mpcb.gov.in; vijayprakash@ntpc.co.in;
rajivranjan02@ntpc.co.in; sudhirdahiya@ntpc.co.in; Anand Bohra <anand.bohra@ncbindia.com>;
cme.env@gmail.com; mselvarajan2001@gmail.com; K R Pundareeka Nath
<krp.nath@ncbindia.com>; pundareekanath@gmail.com; tech@faidelhi.org;
arun.mondal@indorama.com; naikrc@uniphos.com; Vijay Pandey/Sales And Marketing/Nahuli
<vijay.pandey@uniphos-envirotronic.coms>; Vinayak Valsangkar/SCM/Nahuli
<vinayak.valsangkarp@uniphos-envirotronic.com>; nraveendhar@rediffmail.com;
cpcbskt@yahoo.co.in; rizvi.irdh@gmail.com; nrdrrizvi@gmail.com

Subject: External :Request to provide Input on Published Amendments to Air Quality Standards

https://femail.gov.in/h/printmessage?id=24341&tz=Asia/Kolkata&xim=1 3/5
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5/28/24, 9:26 AM Email

Caution: This is an external email and has a suspicious subject or content. Please take
care when clicking links or opening attachments. When in doubt, contact your IT
Department

Dear Members of CHD 35,

This is with reference to the 17th Meeting of CHD 35, Air Quality Sectional Committee held on
21-03-2024. During the discussion in the meeting , Committee decided that the amendment
published on the below mentioned standards will be circulated to the members for their
Inputs.

1. IS 15206:2002/1IS0 8760:1990 - Work - Place air - Determination of mass
concentration of carbon monoxide - Method using detector tubes for short-term
sampling with direct indication

2. IS 15209 : 2002 /ISO 8761 : 1989 - Work - Place air - Determination of mass
concentration of nitrogen dioxide - Method using detector tubes for short term sampling
with direct indication

Your valuable insights and feedback on whether these amendments should be adopted by
India or not are highly appreciated. Kindly review the attached documents and provide your
inputs preferably before 30th May 2024.

Best Regards,

Preeti Prabha

Scientist 'C' | Chemical Department | Member Secretary

Air Quality Sectional Committee, CHD 35

BUREAU OF INDIAN STANDARDS

Manak Bhawan, 9-Bahadur Shah Zafar Marg, New Delhi - 110002, INDIA
chd35@bis.org.in

& 011 23608532 |

Learn more about BIS: www.bis.gov.in

-
[
Azadiy,

Amrit Mahotsav

Uniphos Envirotronic Pvt Ltd Disclaimer

https://femail.gov.in/h/printmessage?id=24341&tz=Asia/Kolkata&xim=1 4/5
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5/28/24, 9:26 AM Email

This e-mail and the files transmitted with it are confidential and intended solely for the use of the individual
or entity to whom this is addressed. It may also be legally privileged. If you are not the intended recipient or
have received it in error, please delete this e-mail and do not disseminate, distribute or copy this e-mail.
Please also notify the sender immediately by return e-mail. Any unauthorized reading, reproducing, printing
or further dissemination of this e-mail or its contents is strictly prohibited and may be unlawful. Internet
communications cannot be guaranteed to be timely, secure, error or virus-free. The sender or UEPL does not
accept liability for any errors or omissions.

https://femail.gov.in/h/printmessage?id=24341&tz=Asia/Kolkata&xim=1 5/5
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ISO 8761;1989_Cor 1;2009 ed.1 - id.54705 Publication PDF (en).pdf
- INTERNATIONAL STANDARD ISO 8761:1989
_—/@\— TECHNICAL CORRIGENDUM 1

—\@/_

Published 2009-07-15

INTERNATIONAL ORGANIZATION FOR STANDARDIZATION « MEXOYHAPOOHAA OPFAHU3ALIMA MO CTAHOAPTUSALIMA o ORGANISATION INTERNATIONALE DE NORMALISATION

Work-place air — Determination of mass concentration of
nitrogen dioxide — Method using detector tubes for short-term
sampling with direct indication

TECHNICAL CORRIGENDUM 1

Air des lieux de travail — Détérmination de la concentration en masse du dioxyde d'azote — Méthode utilisant
des tubes détecteurs pour échaftillonnage rapide a lecture directe

RECTIFICATIF TECHNIQUE 1

Technical Corrigendum 1 to ISO 8761:1989 was™prepared by Technical Committee ISO/TC 146, Air quality,
Subcommittee SC 2, Workplace atmospheres.

Page 4, 9.2, Paragraph 1
Insert a new third sentence, after “... 6 mg/m3”,

“The reading error must be lower than 4 ppm (4 ml per 106 ml), otherwise the maximum random error will be
bigger than 25 % (expressed as two times the coefficient of variation).”

ICS 13.040.30 Ref. No. ISO 8761:1989/Cor.1:2009(E)

© IS0 2009 — All rights reserved

Published in Switzerland






Email.pdf
5/28/24, 9:26 AM Email

Email ChdTCThirtyFive Chemical Engineering

RE: External :Request to provide Input on Published Amendments to Air Quality
Standards

From : vinayak valsangkarp <vinayak.valsangkarp@uniphos- Fri, May 24, 2024 05:25 PM

envirotronic.com> £2 attachments
Subject : RE: External :Request to provide Input on Published
Amendments to Air Quality Standards

To : ChdTCThirtyFive Chemical Engineering
<chd35@bis.org.in>

Dear Preeti Prabha ji,

Pl. note the comments pertaining to

IS 15206:2002/1S0O 8760:1990:

Technical Corrigendum 1:
Page 3, 9.1 note, equation, line 2: OK

Page 3, 9.2 Para 1 Inserting a line after 60 mg/m3: Need 14 ppm in place of 4
PPmMm

IS 15209 : 2002 /ISO 8761 : 1989
Page 4, 9.2, Para 1 Inserting a line after 6 mg/m3: Amendment is OK

Regards,

UNIPHOS

Vinayak Valsangkar

UNIPHOS ENVIROTRONIC PVT. LTD.
A UPL group company

P.O.: Nahuli, Tal: Umbergaon, Dist. Valsad,
Gujarat-396 105
India.

Ph: +91-9909994042, +91-7574839945

Cell# +91-9909994857
www.uniphos-envirotronic.com

https://femail.gov.in/h/printmessage?id=24341&tz=Asia/Kolkata&xim=1
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5/28/24, 9:26 AM Email

1SO 9001:2015 m

ISO 14001:2015
I1SO 45001:2018

BUREAU VERITAS
Certification MANAGEMENT

é Please consider your environmental responsibility before printing this e-mail, ask yourself whether you need a hard copy

From: ChdTCThirtyFive Chemical Engineering <chd35@bis.org.in>

Sent: Wednesday, May 22, 2024 9:27 AM

To: Vinayak Valsangkar/SCM/Nahuli <vinayak.valsangkarp@uniphos-envirotronic.com>

Subject: Re: External :Request to provide Input on Published Amendments to Air Quality Standards

Caution: This is an external email and has a suspicious subject or content. Please take
care when clicking links or opening attachments. When in doubt, contact your IT
Department

Dear Sir,

With reference to the trailing mail, PFA soft copy of IS 15206:2002/1IS0O 8760:1990
and IS 15209 : 2002 /ISO 8761 : 1989 for your review/comments.

Preeti Prabha
Scientist 'C' | Chemical Department | Member Secretary
Air Quality Sectional Committee, CHD 35

From: "vinayak valsangkarp" <vinayak.valsangkarp@uniphos-envirotronic.com>

To: "ChdTCThirtyFive Chemical Engineering" <chd35@bis.org.in>

Sent: Wednesday, May 22, 2024 9:16:01 AM

Subject: RE: External :Request to provide Input on Published Amendments to Air Quality
Standards

Dear Preet ji,

As mentioned in the trailing mail, can you pl. share the standards:
IS 15206:2002/1S0O 8760:1990 &

IS 15209 : 2002 /ISO 8761 : 1989.

The attachments found in the last mail, were pertaining to only amened line itself. If we get the
complete standard copy, we may get the appropriate reference of the proposed amendment.

oth

This will enable us to share our comment within defined time frame. i.e. 3 May.

Thanks!
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Regards,

UNIPHOS

Vinayak Valsangkar

UNIPHOS ENVIROTRONIC PVT. LTD.
A UPL group company

P.O.: Nahuli, Tal: Umbergaon, Dist. Valsad,
Gujarat-396 105
India.

Ph: +91-9909994042, +91-7574839945

Cell# +91-9909994857
www.uniphos-envirotronic.com

1SO 9001:2015
1SO 14001:2015
1SO 45001:2018

BUREAU VERITAS
Certification

é Please consider your environmental responsibility before printing this e-mail, ask yourself whether you need a hard copy

From: ChdTCThirtyFive Chemical Engineering <chd35@bis.org.in>

Sent: Thursday, May 16, 2024 5:17 PM

To: ggp369@yahoo.co.in; ggp358@gmail.com; sksahu@barc.gov.in; avkumar@barc.gov.in;
shankar <aggarwalsg@nplindia.org>; aggarwalshan@gmail.com; Tuhin Kumar Mandal
<tuhin@nplindia.org>; Sanjeev Goyal <sk_goyal@neeri.res.in>; aggarwalsmita8@gmail.com; Pawan
Labhasetwar <pk_labhasetwar@neeri.res.in>; adiman25sharma@gmail.com;
mohit.sharma@cii.in; shubham.mishra@cii.in; ecotechinstruments@gmail.com;
eeplkol@gmail.com; eeplkol2@gmail.com; sanjib36@yahoo.com; sbalbir058@gmail.com;
ashishgupta.envirotech@gmail.com; greeneconomyipl@gmail.com;
reggreeneconomyipl@gmail.com; sharmajswarup@hotmail.com; iaapcdelhi@gmail.com;
dhrumilsoni@iccmail.in; regulatory@iccmail.in; iccnhq@iccmail.in;
kishorgawankar@mpcb.gov.in; padmanabh.khadkikar@mpcb.gov.in; vijayprakash@ntpc.co.in;
rajivranjan02@ntpc.co.in; sudhirdahiya@ntpc.co.in; Anand Bohra <anand.bohra@ncbindia.com>;
cme.env@gmail.com; mselvarajan2001@gmail.com; K R Pundareeka Nath
<krp.nath@ncbindia.com>; pundareekanath@gmail.com; tech@faidelhi.org;
arun.mondal@indorama.com; naikrc@uniphos.com; Vijay Pandey/Sales And Marketing/Nahuli
<vijay.pandey@uniphos-envirotronic.coms>; Vinayak Valsangkar/SCM/Nahuli
<vinayak.valsangkarp@uniphos-envirotronic.com>; nraveendhar@rediffmail.com;
cpcbskt@yahoo.co.in; rizvi.irdh@gmail.com; nrdrrizvi@gmail.com

Subject: External :Request to provide Input on Published Amendments to Air Quality Standards
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Caution: This is an external email and has a suspicious subject or content. Please take
care when clicking links or opening attachments. When in doubt, contact your IT
Department

Dear Members of CHD 35,

This is with reference to the 17th Meeting of CHD 35, Air Quality Sectional Committee held on
21-03-2024. During the discussion in the meeting , Committee decided that the amendment
published on the below mentioned standards will be circulated to the members for their
Inputs.

1. IS 15206:2002/1IS0 8760:1990 - Work - Place air - Determination of mass
concentration of carbon monoxide - Method using detector tubes for short-term
sampling with direct indication

2. IS 15209 : 2002 /ISO 8761 : 1989 - Work - Place air - Determination of mass
concentration of nitrogen dioxide - Method using detector tubes for short term sampling
with direct indication

Your valuable insights and feedback on whether these amendments should be adopted by
India or not are highly appreciated. Kindly review the attached documents and provide your
inputs preferably before 30th May 2024.

Best Regards,

Preeti Prabha

Scientist 'C' | Chemical Department | Member Secretary

Air Quality Sectional Committee, CHD 35

BUREAU OF INDIAN STANDARDS

Manak Bhawan, 9-Bahadur Shah Zafar Marg, New Delhi - 110002, INDIA
chd35@bis.org.in

& 011 23608532 |

Learn more about BIS: www.bis.gov.in

-
[
Azadiy,

Amrit Mahotsav

Uniphos Envirotronic Pvt Ltd Disclaimer
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This e-mail and the files transmitted with it are confidential and intended solely for the use of the individual
or entity to whom this is addressed. It may also be legally privileged. If you are not the intended recipient or
have received it in error, please delete this e-mail and do not disseminate, distribute or copy this e-mail.
Please also notify the sender immediately by return e-mail. Any unauthorized reading, reproducing, printing
or further dissemination of this e-mail or its contents is strictly prohibited and may be unlawful. Internet
communications cannot be guaranteed to be timely, secure, error or virus-free. The sender or UEPL does not
accept liability for any errors or omissions.
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Foreword

ISO (the International Organization for Standardization) is a worldwide
federation of national standards bodies (ISO member bodies). The work
of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for
which a technical committee has been established has the right to be
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work. I1ISO collaborates closely #ith\the International Electrotechnical
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Draft International Standards adopted by“the technical committees are
circulated to the member bodies for ‘voting{“Publication as an Inter-
national Standard requires approval by at least 75 % of the member
bodies casting a vote.

International Standard ISO 9486 was prepared by Technical Committee
ISO/TC 146, Air quality, Sub-Committee SC 2, Workplaces/atmospheres.

Annexes A, B and C form an integral part of this International Standard.
Annex D is for information only.
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INTERNATIONAL STANDARD

ISO 9486:1991(E)

Workplace air — Determination of vaporous chlorinated
hydrocarbons — Charcoal tube/solvent desorption/gas

chromatographic method

1 Scope
This International Standard specifies a charcoal
tube/gas chromatographic ‘method, for the determi-

nation of the concentration of'vaporeus chlorinated
hydrocarbons in workplace air.

The method is valid for the measurément of the
concentrations of airborne vapours of‘any of'the fol-
lowing compounds:

a) dichloromethane;

b) chloroform;

c) carbon tetrachloride;

d) 1,1-dichloroethane;

e) 1,2-dichloroethane;

f) 1,1-dichloroethene; ‘

g) 1.2-dichloroethene;

h) 1,1,1-trichloroethane;

i) 1,1,2-trichloroethane;

j) trichloroethene;

k) 1,1,2,2-tetrachloroethane;

) tetrachloroethene;

m) 1,2-dichloropropane;

n) chlorobenzene;

o) o-dichlorobenzene.

The method is valid for concentrations of airborne
vapours of these compounds in the range from ap-

proximately 1 mg/m3 to 1000 mg/m3 (about
0,2 mli/m3 to 200 mi/m3; see 8.1) when sampling
10 litres of air.

NOTE 1 The upper limit of the useful range is set by the
adsorptive capacity of the first section of the charcoal
tube (5.1) used. This capacity is measured as a break-
through volume of air, which should not be exceeded
during sampling (see clause 6 and annex A).

The lower limit is set by a number of parameters, includ-
ing the noise level of the detector (5.9), blank concen-
trations due to the contamination of the charcoal tube and
carbon disulfide by the substance analysed, desorption
efficiency (see annex B) and interference of the solvent
peak in the gas chromatographic analysis.

The method is also valid for the measurement of
airborne™eoncentrations of mixtures of these com-
pounds. In such cases, the unique properties of each
compound have to be considered when determining
the volume of air,to be sampled and the gas chro-
matographic conditions to be used.

NOTE 2 When analysing* chlorinated hydrocarbon mix-
tures with very large differences in concentrations and in
which several compounds are present, the reproducibility
and repeatability of the compounds of minor importance
might be influenced.

The method has been validated for a selection of
typical chlorinated hydrocarbons(1].

This procedure is compatible with low flow rate
personal sampling equipment, and can be used for
personal and fixed location sampling for obtaining
time-weighted-average concentrations of chlori-
nated hydrocarbon solvent vapours in air. It cannot
be used to measure instantaneous or short-term
fluctuations in concentrations. Alternative on-site
procedures, such as gas chromatography or infrared
spectrometry, shall be used to measure rapidly
changing concentrations.





Organic components which have the same or nearly
the same retention time as the substance analysed
during the gas chromatographic analysis will inter-
fere. Interferences can be minimized by proper
selection of gas chromatographic columns and pro-
gramme conditions.

The following standards contain provisions which,
through reference in this text, constitute provisions
of this International Standard. At the time of publi-
cation, the editions indicated were valid. All stan-
dards are subject to revision, and parties to
agreements based on this International Standard
are encouraged to investigate the possibility of ap-
plying the most recent editions of the standards in-
dicated below. Members of IEGyand I1ISO maintain
registers of currently valid International Standards.

ISO 5725:1986, Precision of test methods — Determi-
nation of repeatability and reproducibility for a stan-
dard test method by inter-laboratory tésts.

ISO 6145-1:1986, Gas analysis — Preparationsof _cali-
bration gas mixtures — Dynamic volumetric method$
— Part 1: Methods of calibration.

ISO 6349:1979, Gas analysis — Preparation of cali-
bration gas mixtures — Permeation method.

3 Principle

A known volume of air sample is passed through a
glass or metal tube packed with activated charcoal.
The organic vapours are adsorbed onto the
charcoal.

The collected vapours are desorbed using a suitable
solvent and analysed with a gas chromatograph
equipped with a flame ionization detector or other
suitable detector.

NOTE3 For certain applications, in particular the
analysis of carbon tetrachloride and chloroform, alterna-
tive detectors such as the electron capture detector may
offer greater selectivity and sensitivity.

4 Reagents

During the analysis, use only reagents of recognized
analytical grade and only distilled water or water of
equivalent purity.

4.1 Chlorinated hydrocarbons, listed in clause 1,
a) to o).

WARNING — Carbon tetrachloride and chloroform
are suspect human carcinogens.

Avoid any exposure by inhalation or skin contact.

4.2 Carbon disulfide (CS,), chromatographic qual-
ity, previously checked for compounds coincident
with the substance analysed. If necessary, remove
interfering compounds by percolation through silica
gei (dried at 180 °C for 8 h under nitrogen) contained
in a small glass column (600 mm x @ int. 20 mm).
This size of column will clean about 50 ml of carbon

WARNING — Carbon disulfide vapour is toxic and
highly flammable. Avoid any exposure by inhalation

or ckin contact llee anlv in a2 wall.yantilatad fiimma
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cupboard. A carbon-dioxide fire extinguisher should
be available at all times.

Dispose of small waste quantities of carbon disulfide
in accordance with local regulations and accepted
practices.

NOTE 4  Other desorption solvents may be used if their
blanks and desorption efficiencies are adequate.

4.3 Activated coconut shell charcoal, particle size
between 0,4 mm and 0,8 mm. Before packing the
tubes, the charcoal shall be heated in an inert at-
mosphere, e.g. high purity nitrogen at 600 °C for
1 heTo prevent recontamination of the charcoal, it
shall"be kept in a clean atmosphere during its cool-
ing te room temperature, storage and loading into
thetdbes.

NOTE 5 ' Suitable tubes containing pretreated coconut
charcoal are gommercially available (see 5.1).

4.4 Chlorinated” hydrocarbons, standard solutions
for the preparatiop” of the calibration graph (see
7.1).

Prepare standard solutiéns of chlorinated hydro-
carbons (4.1) gravimetrically and make serial di-
lutions from them to cover the range of the analysis.
The concentration range of the analysis shall exceed
the concentration range of the desorbed samples
(see 7.2). As an example, a typical procedure for
trichloroethene is described below.

Prepare standard solutions in carbon disulfide (4.2).

Prepare standard solutions of 1,2-dichloropropane
in 15 % (V/V) acetone in cyclohexane.

4.41 Trichloroethene, standard solution, about
50 mg/ml.

Accurately weigh approximately 500 mg of
trichloroethene in a 10 ml one-mark volumetric
flask. Dilute to the mark with carbon disulfide and
mix well.





4.4.2 Trichloroethene, standard solution, about
5 mg/ml.

Pipette 1 ml of the standard solution (4.4.1) into a
10 ml one-mark volumetric flask. Dilute to the mark
with carbon disulfide and mix well.

4.4.3 Trichloroethene, standard solution, about
500 pg/ml.

Pipette 1 ml of the standard solution (4.4.2) into a
10 ml one-mark volumetric flask. Dilute to the mark
with carbon disulfide and mix well.

4.4.4 Trichloroethene, standard solution, about
50 pg/ml.

Pipette 1 ml of the standard solution (4.4.3) into a
10 ml one-mark volumetric flask. Dilute to the mark
with carbon disulfide and mix well.

4.4.5 Trichloroethene, stapdard solution, about
5 pg/ml.

Pipette 1 ml of the standard selution (4.4.4) into a
10 m! one-mark volumetric flask. Dilute to the mark
with carbon disulfide and mix well.

4.5 Trichloroethene, standard matching#solutions
for checking the calibration graph (see 7.1).

4,51 Trichloroethene, standard matching solution,
about 25 mg/ml.

Accurately weigh approximately 250 mg of
trichloroethene in a 10 ml one-mark volumetric
flask. Dilute to the mark with carbon disulfide and
mix well.

4.5.2 Trichloroethene, standard matching solution,
about 5 mg/ml.

Accurately weigh approximately 50 mg of trichloro-
ethene in a 10 ml one-mark volumetric flask. Dilute
to the mark with carbon disulfide and mix well.

5 Apparatus

Ordinary laboratory apparatus, and the following.

5.1 Charcoal tube, made of a glass tube with both
ends flame sealed, 70 mm long with an outside di-
ameter of 6 mm and an inside diameter of 4 mm,
containing two sections of 0,4 mm to 0,8 mm of acti-
vated charcoal. The adsorbing section contains
100 mg of charcoal and the back-up section, 50 mg.
The sections are separated and their contents are
held in place with an inert material, e.g. glass wool
plugs (preferably silanized).

The pressure drop across the tube shall not exceed
3 kPa (25 mmHg) at the maximum flow rate rec-

1SO 9486:1991(E)

ommended for sampling (in this International Stan-
dard, 200 mi/min).

The glass tubes shall be held in suitable protective
holders to prevent breakage. The desorption ef-
ficiency (D) for each batch of tubes shall be checked
by one of the methods described in annex B. If the
desorption efficiency is lower than 0,75 (75 %), the
tubes shall not be used.

NOTES

6 The breakthrough volumes of dichloromethane,
1,2-dichloroethene and 1,2-dichloropropane are lower
than for the other substances analysed. Consequently, a
larger tube containing (400 + 200) mg charcoal is rec-
ommended for long-term sampling when these com-
pounds are present.

7 1,1,2,2-Tetrachloroethane and 1,2-dichloropropane are
unstable on coconut shell charcoal; petroleum-based
charcoal should be used instead.

Clips shall be provided to hold the charcoal tube and
connecting tubing to the wearer’s lapel area.

IMPORTANT — Do not use charcoal tubes with any
tubing upstream of the charcoal, as this may inter-
fere with sampling and/or analysis.

NOTES

8 Instead of a commercial two-section tube, two single-
section tubes in series may be used. This arrangement
has the advantage that it is not necessary to store tubes
at sub-ambient temperatures after sampling, to prevent
migration of the trapped compounds from one section to
the other.

9%, Tubes_meeting these requirements are commercially
available, however they may also be made by the user.

5.2 Polyethylene end caps, for capping charcoal
tubes (5.1). Thegcaps shall fit the tubes tightly to
prevent leakage.

5.3 Pump, with adjustable flow rate, capable of be-
ing worn by a person while carrying out his normal
work, and capable of operating continuously for 8 h
at the flow rate used (see clause 6). The volume of
air sampled by the pump during the recommended
sampling period shall be within 10 % of the calcu-
lated volume. The flow rate shall be constant within
5 % during the sampling period.

Calibrate the pump with a representative charcoal
tube (5.1) in line, using the soap bubble meter (5.5).

The pump shall be in accordance with local safety
regulations.

5.4 Plastics or rubber tubing, of length about 90 cm
and of a diameter which is suitable for ensuring a
leak-proof fit to both the pump and sample tube or
tube holder, if used.
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5.5 Soap bubble flowmeter, or other suitable de-
vice for calibration of the pump (5.3), of minimum
capacity 100 ml.

NOTE 10 A soap bubble meter may not be appropriate
for reciprocating pumps, i.e. those with non-constant flow.

5.6 Syringe, of capacity 10 pl, graduated in 0,1 pl.
5.7 Syringe, of capacity 50 pul, graduated in 0,1 pl.

5.8 Vials, fitted with polytetrafluoroethylene
(PTFE)-lined septum caps, or glass-stoppered, of
nominal capacity 2 ml or larger.

5.9 Gas chromatograph, with a flame ionization
detector capable of detecting 5 ng of trichloroethene
with a signal-to-noise ratio of atdeast 5 to 1.

NOTE 11  For the analysis of chloroform and carbon
tetrachloride in the presence of large amounts of other
chlorinated hydrocarbons, an electron_captre detector
should be used.

5.10 Gas chromatograph column, capableof sep-
arating the substance analysed from other‘compo-
nents.

The suitability of the column shall be verified by
testing with two or more columns of dissimilar
packing to ensure the absence of interferences.
Guidance on the choice of column is given in
annex C.

6 Sampling

Attach the pump (5.3) to a charcoal tube (5.1), the
ends of which are broken off, with the plastics or
rubber tubing (5.4), placing the back-up section
nearer to the pump.

When high relative humidity or high concentrations
of other interferences are suspected, use a larger
charcoal tube (400 mg or 800 mg with a 200 mg
back-up section).

When using a second charcoal tube in series, en-
sure that the flow rate is set with a representative
tandem set of tubes.

When used for taking individual samples, the tube
shall be mounted vertically (in order to minimize
channelling) in the worker’s breathing zone, for ex-
ample on his lapel. Attach the pump to the worker
in a way that minimizes inconvenience. For fixed lo-
cation sampling, choose a suitable sampling site.

Turn the pump on and adjust the flow rate so that
the optimum sample volume is taken in the available
time. Table 1 gives the air sample volumes for the
various chlorinated hydrocarbons covered by this

International Standard and the equivalent 8 h sam-
pling rates.

NOTE 12  For sampling over shorter periods, the flow
rate may be increased in proportion, but should not ex-
ceed 200 ml/min. Thus, in all cases, sampling may be
conducted for 10 min at 200 ml/min on a (100 + 50) mg
tube.

Note and record the time, temperature, flow rate (or
note the volume reading, if appropriate) and the
barometric pressure when the pump was turned on.

NOTES

13 The sampling efficiency will be 100 %, provided that
the sampling capacity of the charcoal is not exceeded. If
this capacity is exceeded, breakthrough of vapour from
the front section to the back-up section will occur. The
breakthrough volume is defined and may be determined
as specified in annex A.

The breakthrough volume varies with ambient air tem-
perature, relative humidity, concentration of sampled va-
pour and other contaminants, and with the sampling flow
rate. An increase in any of these parameters causes a
reduction of the breakthrough volume. Some typical
breakthrough volumes, which also vary with the type of
substance analysed, are given in table 1.

14 Tubes containing larger quantities of charcoal may
be used to sample larger volumes, and are recommended
for long-term sampling of dichloromethane,
1,2-dichloroethene and 1,2-dichloropropane.

16 Jfs1,2-dichloropropane and 1,1,22-tetrachlorethane
ane present, two sample should be taken. With one of the
samplesg‘petroleum-based charcoal should be used in-
stead of coconut shell charcoal (see also 5.1, note 7).

At the end of the, sampling period, note and record
the flow rate (or/note the volume reading), turn the
pump off, and noté and record the time, temperature
and barometric pressure.

Disconnect the sample tube and seal both ends with
polyethylene end-caps (5.2). Place identifying labels
on each tube.

If the samples are not to be analysed within 8 h,
store them in a sealed metal or glass container
placed either in dry ice or in a freezer maintained
at —20 °C, in order to minimize migration of the
substance analysed.

NOTES

16 If two single-section charcoal tubes are used in se-
ries, they should be sealed separately, and it is not
necessary to freeze them prior to analysis.

17 Test results are available for the relative decrease in
concentration of three components after storage in a
freezer at a relative humidity of 90 %. In a mixture of
560 mg of trichloroethene per square metre, 680 mg of
tetrachloroethene per square metre and 3970 mg of
1,1,1-trichloroethane per square metre, a decrease in the
relative concentration was observed of respectively,





41 %, 5,7 % and 5,0 % after seven days;

44 %, 5,0 % and 6,4 % after 14 days;

8,3 %, 8,6 % and 9,5 % after 21 days.
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Prepare sample blanks by using tubes identical to
those used for sampling and subjecting them to the
same handling procedure as the sample tubes, ex-
cept that no air shall be drawn through them. Label
these as blanks.

Table 1 — Sample size and sampling rate

Breakthrough volume data Optimum sample
Concen- Relative Bibliographic
Substance analysed tration humidity Volume Volume 8 h rate reference
(RH) (annex D)
mg/m3 % litres litres ml/min
Dichloromethane 6727 low 3,5 2 N (3]
1400 low 27 10 20 2)
1400 high 12 10 20 2)
Chloroform 485 low > 46 15 30 13
Carbon tetrachloride 322 low >45 15 30 [3]
1,1-Dichloroethane 838 low 18 10 20 [31
1,2-Dichloroethane 821 low 29 10 20 {31
1,1-Dichloroethene 114 17 56 — — [4]
114 95 3,7 — — 4]
20 10 96 — — 4]
10 85 7,2 — — (4]
— — — 7 14 [3]
1,2-Dichloroethene 1913 low. 54 3 1) (3]
— — — 12 25 2)
1,1,1-Trichloroethane 3979 low 9,5 6 12 3
1,1,2-Trichloroethane 108 low >45 10 20 [3]
Trichloroethene 2266 low 18,5 10 20 13]
1,1,2,2-Tetrachloroethane?® 101 low >44 10 20 [3]
Tetrachloroethene 2749 low 21 10 20 {31
1,2-Dichloropropane®) 85 90 20 4 i (3]
865 90 6 4 f [3]
— — — 14 30 2)
Chlorobenzene 704 low >45 10 20 (3]
o-Dichlorobenzene 655 low > 46 10 20 (3]
NOTE — Except where stated otherwise, data refer to (100 + 50) mg of coconut shell charcoal.
1) Sampling rates below 10 ml/min are not recommended.
2) (400 + 200) mg charcoal tube.
3) NIOSH recommend petroleum-based charcoal.
4) NIOSH recommend petroleum-based charcoal; desorption solvent 15 % (V/V) acetone in cyclohexane.
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7 Procedure

7.1 Calibration

Analyse each standard solution (4.4) for the sub-
stance analysed in triplicate by gas chromatography
as follows.

Introduce, in a reproducible way, in the range 1 pl
to 5 ul, a known aliquot of the standard solution into
the gas chromatograph (5.9). The volume of the ali-
quot should be the same for each sample and stan-
dard in a set.

If overloading of the chromatographic system oc-
curs, use smaller volumes of sample. In this case,
the lower limit of detection is increased accordingly.

Prepare a calibration graph by plotting the areas of
the peaks of the substance analysed, corrected for
the blank value (carbon disulfide) ‘against the con-
centrations of the standard solutions of the sub-
stance analysed, in micrograms per millilitre.

Check the calibration graph by analysingsthe stan-
dard matching solutions (4.5.1 and 4.5.2). If the, dif-
ference is more than 5 9%, carry out 4a\ new
calibration.

7.2 Determination

Pipette 1,0 ml of desorption solvent (carbon disul-
fide) (4.2) into a 2 ml septum vial (5.8) and cap the
vial immediately. Score the charcoal tube containing
the sample in the front (largest) section and break
open the tube. Remove the glass wool and discard
it. Open the vial and transfer the front section of
charcoal to the carbon disulfide in the vial and re-
cap it. Agitate the vial occasionally over a period of
30 min to ensure maximal desorption. Repeat the
same procedure for the second, back-up, section,
using a different vial.

NOTES

18 When tubes containing more than (100 + 50) mg of
carbon are used, a larger volume of carbon disulfide and
a larger desorption vessel should be used pro rata (e.g.
for 400 mg of charcoal, desorb with 4 mi of carbon disul-
fide).

19 For 1,2-dichloropropane, 15 % (V/¥V) acetone in
cyclohexane is recommended as the desorption solvent,
in order to get higher desorption. For all other chlorinated
hydrocarbons, carbon disulfide should be used as the
desorption solvent.

Inject the same volume of the sample as that used
for preparing the calibration graph into the gas
chromatograph. Determine the area of the peak of
the substance analysed. Read from the calibration
graph the corresponding mass concentration, in
micrograms per millilitre, of substance analysed in
the injected sample.

If the back-up section contains more than 10 % of
the substance analysed contained in the front sec-
tion, discard the sample as unreliable.

Analyse the blank tube in the same manner. Analyse
a freshly prepared standard solution with each batch
of samples.

8 Expression of results

8.1 Calculation

Calculate the mass concentration of substance ana-
lysed in the air sample, p(A), in milligrams per
cubic-meter, using the equation

(01 + 07— 03)Vy
DV

o(A) =
where

oy is the mass concentration of substance
analysed, in micrograms per millilitre, in
the solution prepared from the front section
of the charcoal tube;

¢, is the mass concentration of substance
analysed, in micrograms per millilitre, in
the solution prepared from the back-up
section of the charcoal tube;

03 ) is the mass concentration of substance
analysed, in micrograms per millilitre, in
ther solution prepared from both sections of
the blank;

is the volume, in litres, of the air sample;

V4 is the yolume, in millilitres, of carbon di-
sulfide used for desorption;

D is the desorption/efficiency read from the
D-curve, taking (@, + o, — 03) V4 as the mass
of substance analysed found (see
annex B, B.2.6).

NOTES

20 If the concentration of the substance analysed has to
be expressed at reference conditions (293 K and
101,3 kPa) the following equation should be used:

101,3(1 4 273)

Q(A)corr = Q(A) X p X 293

o(A) is the concentration of substance analysed, in
milligrams per cubic metre, calculated above;

t is the mean temperature, in degrees Celsius,
during sampling;

P is the mean atmospheric pressure, in
kilopascals, during sampling;





101,3 is the standard pressure, in kilopascals;

273 is the standard temperature, in Kelvins;
293 is the equivalent, in Kelvins, of a temperature
of 20 °C.

21  The volume fraction of substance analysed in the air
sample, ¢(A), in millilitres per cubic metre (ppm), is given
by the equation

(f)(A) = Q(A)corr X 3‘%/’&—

where
o(A)..r has the same significance as in note 20;

M is the relative molar mass, in grams per
mole, of substance analysed;

24,0 is the volume of one mole of an ideal gas, in
litres per mole, at 20 °C and 101,3 kPa.

8.2 Precision

A collaborative testl!] of a preliminary draft method,
on which this International Standard’is based, indi-
cated that relative standard deyiation, excluding
between-laboratory and day-to-day variance com-
ponents, was about 15 %, and, including’ these
components, was about 25 %. Thus, when (calcu-
lated in accordance with ISO 5725, repeatabhility was
about 15 % and reproducibility, about 25 %.

1) Occupational Safety and Health Association.

ISO 9486:1991(E)

NOTE 22 A collaborative testl2l of the NIOSH
procedurel3], which is very similar to that described in this
International Standard, and which included chloroform,
carbon tetrachloride, 1,2-dichloroethane and trichloro-
ethene, indicated that relative standard deviation, includ-
ing between-laboratory and day-to-day variance
components, was about 13 % under conditions where the
sampling (pump) error was about 9 %. Relative standard
deviation was worse for solvent mixtures and at low con-
centrations [5 % of OSHA?" standard].

9 Test report

The test report shall include the following infor-
mation:

a) a reference to this International Standard;
b) complete identification of the sample;

c) the place and period of sampling;

d) the barometric pressure and temperature;
e) the desorption efficiency;

fy the test result and the method of expression
used;

g) any unusual features noted during the determi-
nation;

h) any other information relevant to the method.
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Annex A
(normative)

Determination of breakthrough volume

A1 General

The breakthrough volume for the charcoal tube is
the volume of a vapour-in-air sample that can be
passed through the front section of the charcoal tube
before the eluting concentration of chlorinated
hydrocarbon vapour reaches 5 % of the applied test
concentration.

The breakthrough volume isd{ dependent, among
other things, on the concentration,oef the sampled
vapour, the relative humidity and the) ambient air
temperature.

A.2 Reagents

Dynamic standard atmospheres of chlorinated
hydrocarbon vapour in air

Prepare dynamic standard atmospheres of chlori®
nated hydrocarbon vapour in air by dilution of a
metered flow of chlorinated hydrocarbon liquid with
a metered flow of air (see 1SO 6145-1) or dynam-
ically with permeation tubes (see ISO 6349).

A.3 Apparatus
Ordinary laboratory apparatus, and the following.

A.3.1 Charcoal tube, consisting of a single section,
containing 100 mg of charcoal (4.3) (see 5.1).

A.3.2 Flowmeter, range 20 ml/min to 200 ml/min.

A.3.3 Flame ionization detector..

A.4 Determination

A.41 Assemble a sampling train consisting of a
dynamic standard-atmospheres generator (A.2) de-
livering a concentration equivalent to the current
exposure limit for the substance analysed (e.g.
500 mg/m3 for trichloroethene), a charcoal tube
(A.3.1) with 100 mg of charcoal, the flowmeter
(A.3.2) and the detector (A.3.3).

Pass the gas through the sample train at a known
constant rate between 20 ml/min and 200 mi/min.
Use a value in this range which is suitable for the

sampling rate intended (see clause 6). Note the time
that the flow was initiated.

When the chlorinated hydrocarbon vapour begins to
emerge, the detector will show a response. Continue
the measurement until a plateau corresponding to
the input concentration is reached, or until the re-
sponse is determined to be caused principally or
totally by the chlorinated hydrocarbon used. Deter-
mine the time at which 5 % of the plateau value has
been reached.

A.4.2 Usually, the dead volume of the sampling
train is low in comparison with the breakthrough
volume. If this is not the case, determine the dead
volume by repeating the determination with an
empty tube in the sampling train and correct the re-
sult accordingly.

A.4.3 Determine the effect of moisture on the
breakthrough volume by humidifying the gas stream
to’ approximately 80 % relative humidity and re-
peatingithe test described in A.4.1. Humidify the gas
stream by diluting, in a ratio of 1:4 by volume, a pri-
mary «gas, stream of chlorinated hydrocarbon, at a
concentration_of 50 mg/m3, with a stream of moist
air at 100 % relative humidity. The moist air is pre-
pared by passing‘clean air through a series of water
bubblers or tubes/ Do not pass the chlorinated
hydrocarbon gas streapy through water.

NOTES

23 The relative humidity specified (80 %) is a practical
value; it does not imply that the method is invalid at
higher relative humidities, provided due attention is given
to the restriction on sampling volumes at high humidity
(see clause 6).

24 When measuring breakthrough for several compo-
nents simultaneously, the use of a FID detector is not ap-
propriate. In this case, breakthrough should be monitored
by using a second tube in series and analysing this for the
components of interest (see bibliographic reference [1]).

A.5 Expression of results

Calculate the breakthrough volume by multiplying
the flow rate, expressed in litres per minute, by the
elapsed time, in minutes, from zero until the mo-
ment at which 5 % of the plateau value corre-
sponding to 10 mg/m3 has been reached.
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Annex B
(normative)

Determination of desorption efficiency

B.1 General

The desorption efficiency for the charcoal tube is the
mass recovered from the tube divided by the mass
applied.

The desorption efficiency of chiorinated hydrocarbon
solvents from charcoal can vary with the type and
batch of charcoal, the concentration of adsorbed
vapour and the laboratony.

Thus, it is necessary to determine, for each batch
of charcoal, the desorption _efficiency over the ex-
pected concentration range of the substance ana-
lysed. Two methods are " provided for the
determination of desorption efficiency. Fhe method
using calibration gases (B.2) is the moreystringent.

B.2 Determination using calibration gases

B.2.1 Reagents

Dynamic standard atmospheres of chlorinated
hydrocarbon vapour in air

See annex A, A.2.

B.2.2 Apparatus
B.2.21 Pump, as described in 5.3.
B.2.2.2 Charcoal tube, as described in 5.1.

B.2.2.3 Calibrated flowmeter..

B.2.3 Procedure

Determine the desorption efficiency at five different
tube loading levels in the range of the analysis. The
load range of the analysis shall exceed the load
range of the samples. A typical range is 10 pg to
50 mg of the substance analysed, and an example
for trichloroethene is given below. Preferably use
three charcoal tubes (B.2.2.2) for each load level.
Prepare a standard atmosphere of trichloroethene
(B.2.1) at a concentration of 1000 mg/m3. Sample 10
litres of this atmosphere at a sampling rate of
20 mi/min, measuring the flow rate with a calibrated
flowmeter (B.2.2.3).

NOTES

25 The sample may be passed through the charcoal tube
s

and flowmeter from a p;(; surized source, or drawn
through the tube by a calibrated pump (B.2.2.1).

26 The same conditions as during sampling (clause 6)
should be chosen for sample volume, flow, temperature
and relative humidity. If necessary, warm up, cool or hu-
midify the sample (see annex A, A.4.3).

The maximum pressure drop across the tube speci-
fied in 5.1 shall be observed. The sampling efficiency
is assumed to be 100 %. At the end of the sampling
period, remove, seal and label the tubes as speci-
fied in clause 6.

Repeat the procedure specified above but take
smaller sample volumes, i.e. sample 0,5 litre, 1,0 li-
tre, 2,0 litres and 5,0 litres of the 1000 mg/m3 stan-
dard atmosphere.

NOTE 27 For compounds other than trichloroethene,
standard atmosphere concentrations and sampling flow
rates typical of those for sampling (see table 1) should be
uséd, but it should be ensured that the breakthrough vol-
(me is not exceeded (see annex A).

B.2.4/ Blank test

Select onefcharcoal tube from the same batch of
tubes as that ysed for sample collection and subject
it to the same Wandling procedure as the tubes used
for sampling, except that no air is drawn through.
Label this as a blapk.

B.2.5 Determination

Analyse the loaded tubes and the blank tube, as
specified in 7.2.

B.2.6 Expression of results

Calculate the desorption efficiency, D, using the
equation

_ (04 + 05— 06) V4
- m

D

where

ps is the mass concentration of substance
analysed, in micrograms per millilitre, in
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the solution prepared from the front section
of the charcoal tube;

o5 is the mass concentration of substance
analysed, in micrograms per millilitre, in
the solution prepared from the back-up
section of the charcoal tube;

os is the mass concentration of substance
analysed, in micrograms per millilitre, in
the solution prepared from both sections of
the blank (B.2.4);

V4 is the volume, in millilitres, of carbon di-
sulfide used for desorption;

m is the total mass of substance analysed, in
micrograms, loaded on the charcoal tube
(see B.2.3).

Prepare a graph (D-curve) by plotting the desorption
efficiencies at the five different_.oading levels
against the corresponding masses of substance
analysed (o4 + 05 — 06) V5.

B.3 Determination using chlorinated
hydrocarbon solutions

NOTE 28 This method does not take into account ambi-
ent conditions prevailing during sampling.

B.3.1 Reagents

B.3.1.1 Chlorinated hydrocarbons, standard sol-
utions in carbon disulfide (4.2).

Prepare standard solutions of chlorinated hydro-
carbons gravimetrically and make serial dilutions
from them, to cover the range of the analysis. The
concentration range of the analysis shall be such
that suitable aliquots can be taken for loading tubes
as described in B.3.3. The following typical pro-
cedure for trichloroethene is given as an example.

B.3.1.1.1 Trichloroethene, standard solution, about
500 mg/ml.

Accurately weigh approximately 5¢g of trichloro-
ethene in a 10 ml one-mark volumetric flask. Dilute
to the mark with carbon disulfide and mix well.

B.3.1.1.2 Trichloroethene, standard solution, about
50 mg/ml.

Pipette 1 ml of standard solution (B.3.1.1.1) into a
10 ml one-mark volumetric flask. Dilute to the mark
with carbon disulfide and mix well.

10

B.3.1.1.3 Trichloroethene, standard solution, about
5 mg/ml.

Pipette 1 ml of standard solution (B.3.1.1.2) into a
10 ml one-mark volumetric flask. Dilute to the mark
with carbon disulfide and mix well.

B.3.2 Apparatus
B.3.21 Pump, as specified in 5.3.
B.3.2.2 Syringe, of capacity 20 pl.

B.3.3 Procedure

Determine the desorption efficiency at five different
tube loading levels in the range of the analysis. The
load range of the analysis shall exceed the load
range of the samples. A typical range is 10 pg to
50 mg of the substance analysed, and an example
for trichloroethene is given below. Preferably use
three charcoal tubes (B.2.2.2) for each load level.

By means of the syringe (B.3.2.2), slowly inject
20 ul of the trichloroethene standard solution
(B.3.1.1.1) into the glass wool preceeding the front
section of the charcoal sampling tube connected to
the operating pump (B.3.2.1). Allow the pump to op-
erate continuously for approximately 10 min at a
rate of about 200 ml/min.

Répeat the procedure specified above with 20 pl of
the “other trichloroethene standard solutions
(B3.412 and B.3.1.1.3).

B.3.4 Blank-test

Carry out a blank tést using the procedure specified
in B.3.3, but inje€t 20 u! of pure carbon disulfide.

B.3.5 Determination

Analyse the loaded tubes and the blank tube as
specified in 7.2.

B.3.6 Expression of results

Calculate the desorption efficiencies and plot a
graph as specified in B.2.6.

NOTE 29 If the desorption efficiency at the sample load
level is less than 0,75 (75 %) the result is strictly invalid.
The method should be checked for optimum performance
and a fresh sample should be taken whenever possible.
If this is not possible, the result should be corrected for
desorption efficiency and it should be mentioned in the
test report that the result is only approximate.
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Annex C
(normative)

Chromatographic columns suitable for use for the analysis of chlorinated
hydrocarbon solvent vapours

A variety of chromatographic columns can be used
for the analysis of chlorinated hydrocarbon deriva-
tives in solution. The choice depends largely on
which compounds, if any, are present that might in-
terfere in the chromatographic analysis. A suitable
choice is a glass column, of length 2 m and internal
diameter 2 mm, packed with 15 % silicone or
polyetheneglycol  on silanized, acid-washed
Chromosorb W2 or an equivalent support. Table C.1
gives retention index data for"SE 30 and Cy,gM?. Op-
erate the column at a temperature similar to the
boiling point of the substanee“anmalysed, or in the
temperature-programmed mode!

The correspondence of retention time on a single
column should not be regarded as proof of identity.

NOTES

30 Use of a capillary column might be advantageous in
certain circumstances. Carbon-based chromatographic
packings may give rise to chromatographic artefacts due
to dehydrochlorination of some chlorinated hydrocarbon
solvents.

31 Lower-boiling solvents may not be resolved from the
carbon disulphide peak. The use of a polar stationary
phase is recommended in these circumstances. Durapak
OPN2 js recommended for 1,1-dichloroethene.

Table C.1 — Retention data for chlorinated hydrocarbon solvents and carbon disulfide on SE 30 and C,oM
relative to toluene

15 % SE 30 15 % Cy,oM
Substance analysed
70 °C 130 °C 75 °C 125 °C

Dichloromethane 0,26 0,52

Chloroform 0,40 0,83

Carbon tetrachloride 0,54 0,43

1,1-Dichloroethane 0,35 0,42

1,2-Dichloroethane 0,46 1,13

1,1-Dichloroethene 0,29 0,23

1,2-Dichloroethene 0,34 to 0,40 0,37 to 0,71
1,1,1-Trichloroethane 0,48 0,44
1,1,2-Trichloroethane 0,94 1,88

Trichloroethene 0,65 0,73
1,1,2,2-Tetrachloroethane 1,49 5,38
Tetrachloroethene 1,35 0,89
1,2-Dichloropropane 0,64 0,87

Chlorobenzene 1,62 1,80
o-Dichlorobenzene 2,58 5,54
Carbon disulfide 0,31 0,24

Toluene 1,00 1,00 1,00 1,00

2) Chromosorb W is the trade-name of a product supplied by Johns-Manville. CyoM is the trade-name of a product supplied
by Union Carbide Corp. Durapak is the trade-name of a product supplied by Millipore Corp.

This information is given for the convenience of users of this International Standard and does not constitute an endorse-
ment by 1SO of the products named. Equivalent products may be used if they can be shown to lead to the same results.

1"
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(informative)
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Program of Work

CHD 35 : Air Quality

Scope: To formulate India Standards for i) Terminology, methods of sampling and characterization of
emissions from point and non-point sources, stationery and line sources including industrial
emissions, ambient air, indoor air, workplace air, particularly measurement methods for air
pollutants (particles, gases, odours, micro-organisms) ii)Terminology, methods of
measurement of noise levels iii) Indoor air quality management system iii) Terminology,
performance requirements and methods of test for air pollution monitoring devices iv)
Terminology, performance requirements and methods of test for air purifier and control
devices.

Liaison:  ISO TC-146 (P): Air quality ISO TC-146 SC-1 (Secretariat): Stationary source
emissions ISO TC-146 SC-1 (P): Revision of ISO 10849 and ISO 7935 ISO TC-146
SC-2 (P): Workplace atmospheres ISO TC-146 SC-3 (P): Ambient atmospheres ISO TC-146
SC-4 (O): General aspects ISO TC-146 SC-6 (P): Indoor air ISO TC-146
SC-6 (P): Determination of semi-volatile organic compounds (SVOCs) in indoor air ISO
TC-209 (0): Cleanrooms and associated controlled environments

Published Standards

S.No IS No. TITLE Reaffirm M-Y No. of Amds Eqv.
1 IS 11255 (Part 1) : Methods for measurement of July, 2019 - Indigenous
1985 emissions from stationary sources:
Reviewed In : 2019 Part 1 particulate matter
2 | IS 11255 (Part 2) : Methods for measurement of July, 2019 - Indigenous
1985 emissions from stationary sources:
Reviewed In : 2019 Part 2 sulphur dioxide
3 | IS 11255 (Part 3) : Methods for measurement of July, 2023 - Indigenous
2008 emissions from stationary sources:
Reviewed In : 2023 | Part 3 flow rate (First Revision)
4 IS 11255 (Part 3/Sec METHODS FOR - Identical under dual
2):2021 MEASUREMENT OF numbering
ISO 16911-2 EMISSIONS FROM

ISO 16911-2  |STATIONARY SOURCES Part 3
Velocity and Volume Flowrate in
Ducts Section 2 Automated
Measurement Systems
5 IS 11255 (Part 4) : Method for measurement of July, 2022 - Indigenous

2006 emission from stationary sources:
Reviewed In : 2022 |  Part 4 hydrogen sulphide and
carbon disulphide (First Revision)

6 | IS 11255 (Part 5) : Methods of measurement of July, 2019 - Indigenous
1990 emissions from stationary sources:
Reviewed In : 2019 Part 5 total fluoride
7 | IS 11255 (Part 6) : Methods of measurement of July, 2019 1 Indigenous
1999 emissions from stationary sources:
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Reviewed In : 2019

Part 6 ammonia

8 | IS 11255 (Part7) : Methods for measurement of July, 2022 Indigenous
2005 emission from stationary sources:
Reviewed In : 2022 Part 7 oxides of nitrogen
9 |IS 11255 (Part 10) :| Methods for measurement of March, 2024 Identical under dual
2019 emission from stationary sources: numbering
ISO 14385-1:2014| Part 10 calibration of automated
Reviewed In : 2024 | measuring systems for greenhouse
ISO 14385-1:2014 gases
10 |IS 11255 (Part 11) :| Methods for measurement of March, 2024 Identical under dual
2019 emission from stationary sources: numbering
ISO 14385-2 : 2014 | Part 11 ongoing quality control of
Reviewed In : 2024 | automated measuring systems of
1SO 14385-2 : 2014 greenhouse gases
11 |IS 11255 (Part 12) :| Methods for Measurement of March, 2024 Identical under dual
2019 Emission from Stationary Sources numbering
ISO 21258 : 2010 [Part 12 Determination of the Mass
Reviewed In : 2024 Concentration of Dinitrogen
ISO 21258 : 2010 | Monoxide (N20) a€” Reference
Method : Non-Dispersive Infrared
Method
12 |IS 11255 (Part 13) :| Methods for Measurement of March, 2024 Identical under dual
2019 Emission from Stationary Sources numbering
ISO 25140 : 2010 |Part 13 Automatic Method for the
Reviewed In : 2024 Determination of Methane
ISO 20140-1 :2013 Concentration Using Flame
Tonization Detection ( FID )
13 |IS 11255 (Part 15) :| Methods for Measurement of March, 2024 Identical under dual
2019 Emission from Stationary Sources numbering
ISO 25139 : 2011 Part 15 Determination of the
Reviewed In : 2024 | Methane Concentration Using Gas
ISO 25139 : 2011 Chromatography
14 IS 13270 : 1992 Test for gases by orsat and July, 2019 Indigenous
Reviewed In : 2019 chromatographic methods -
Methods
15 IS 15206 : 2002 | Work - Place air - Determination March, 2024 Identical under dual
ISO 8760 of mass concentration of carbon numbering
Reviewed In : 2024 |monoxide - Method using detector
ISO 8760 : 1990 |tubes for short term sampling with
direct indication
16 IS 15207 : 2002 | Workplace air - Determination of July, 2023 Identical under dual
ISO 9486 vaporous chloripjated numbering
Reviewed In : 2023 hydrocarbons - Charcol
ISO 9486 : 1991 tube/solvent resorption/gas
chromatographic method
17 IS 15209 : 2002 | Work - Place air - Determination March, 2024 Identical under dual
ISO 8761 of mass concentration of nitrogen numbering
Reviewed In : 2024 | dioxide - Method using detector
ISO 8761 : 1989 | tubes for shortterm sampling with
direct indication
18 IS 15210 : 2002 | Workplace air - Determination of July, 2018 Identical under dual
ISO 8762 vinyl chloride - Charcoal tube/gas numbering
Reviewed In : 2018 chromatographic method
ISO 8762 : 1988
19 IS 15211 :2002 | Workplace air - Determination of July, 2023 Identical under dual

I1SO 9487
Reviewed In : 2023
ISO 9487 : 1991

vaporous aromatic hydrocarbons -
Charcoal tube/solvent
resorption/gas chromatographic
method

numbering
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20 IS 15309 : 2003 | Workplace air - Determination of July, 2019 Identical under dual
ISO 8518:2001 particulate lead and lead numbering
Reviewed In : 2019 compounds - Flame or
ISO 8518 : 2001 | electrothermal atomic absorption
spectrometric method
21 | IS 16139 (Part 1) : | Workplace air - Determination of July, 2019 Identical under dual
2014 organonitrogen compounds in air numbering
ISO 17734-1 : 2006 | using liquid chromatography and
Reviewed In : 2019 mass spectrometry: Part 1
ISO 17734-1:2006| isocyanates using dibutylamine
derivatives
22 | IS 16139 (Part 2) : | Workplace air - Determination of July, 2019 Identical under dual
2014 organonitrogen compounds in air numbering
ISO 17734-2 : 2006 | using liquid chromatography and
Reviewed In : 2019 | mass spectrometry: Part 2 amines
ISO 17734-2 : 2006 and aminoisocyanates using
dibutylamine and ethyl
chloroformate derivatives
23 | IS17118 (Part 1) : INDOOR AIR PART 1 Identical under dual
2022 GENERAL ASPECTS OF numbering
ISO 16000-1:2004 SAMPLING STRATEGY
ISO 16000-1 : 2004
24 | IS17118 (Part 2) : INDOOR AIR PART: 2 Identical under dual
2022 SAMPLING STRATEGY FOR numbering
ISO 16000-2:2004 FORMALDEHYDE
ISO 16000-2 : 2004
25 | IS17118 (Part 3) : INDOOR AIR PART: 3: Identical under dual
2022 DETERMINATION OF numbering
ISO 16000-3: 2011 FORMALDEHYDE AND
ISO 16000-3: 2011 OTHER CARBONYL
COMPOUNDS IN INDOOR AIR
AND TEST CHAMBER AIR
ACTIVE SAMPLING METHOD
26 | IS17118 (Part4): INDOOR AIR PART: 4 Identical under dual
2022 DETERMINATION OF numbering
ISO 16000-4 FORMALDEHYDE DIFFUSIVE
ISO 16000-4 SAMPLING METHOD
27 |IS 17118 (Part 26) :| Methods for measurement of March, 2024 Identical under dual
2019 indoor air: Part 26 sampling numbering
ISO 1600-26 : 2012 | strategy for carbon dioxide (CO2)
Reviewed In : 2024
ISO 16000-26:2012
28 |IS 17118 (Part 37) : INDOOR AIR PART 37: Identical under dual
2022 MEASUREMENT OF PM 2.5 numbering
ISO 16000-37 MASS CONCENTRATION
ISO 16000-37 :
2019
29 IS 17133 : 2019 |Sampling from Stationary Sources March, 2024 Identical under dual
ISO 10396 : 2007 | for Automated Determination of numbering
Reviewed In : 2024 |Gas Emission Concentration Using
ISO 10396 : 2007 | Permanently Installed Monitoring
Systems
30 | IS17148 (Part 1) : | Performance characteristics of March, 2024 Identical under dual
2019 automated measurement systems: numbering
ISO 12039 : 2001 | Part 1 carbon monoxide, carbon
Reviewed In : 2024 |dioxide and oxygen from stationary|
ISO 12039 : 2001 sources
31 | IS 17148 (Part2) : | Performance Characteristics of March, 2024 Identical under dual

2019

Automated Measurement Systems
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ISO 10155 : 1995
Reviewed In : 2024
ISO 10155 : 1995

Part 2 Particulate Matter from
Stationary Sources

32 | IS 17148 (Part 3) : | Performance Characteristics of Modified/Technically
2020 Automated Measurement Systems Equivalent
ISO 7935 : 1992 Part 3 Sulfur Dioxide from
ISO 7935 : 1992 Stationary Sources
33 | IS 17148 (Part4) : | Performance Characteristics of Modified/Technically
2020 Automated Measurement Systems Equivalent
ISO 10849 : 1996 Part 4 Nitrogen Oxides from
ISO 10849 : 1996 Stationary Sources
34 | IS 17148 (Part 5) : | Performance characteristics of Identical under dual
2022 automated measuring systems Part numbering
ISO 17179 5: Determination of the mass
ISO 17179 concentration of ammonia in flue
gas from Stationary Sources
35 IS 17531 : 2021 PORTABLE ELECTRIC Indigenous
INDOOR AIR PURIFIER -
SPECIFICATION
36 IS 18386 : 2023 STATIONARY SOURCE Identical under dual
ISO/FDIS 20181 EMISSIONS QUALITY numbering
ISO/FDIS 20181 |ASSURANCE OF AUTOMATED,
MEASURING SYSTEMS
37 IS 18388 : 2023 |AIR QUALITYMEASUREMENT Identical under dual
ISO 15259: 2023 OF STATIONARY SOURCE numbering
ISO 15259: 2023 | EMISSIONS REQUIRMENTS
FOR MEASUREMENT
SECTIONS AND SITES FOR
THE MEASUREMNT
OBJECTIVE PLAN AND
REPORT
38 IS 4167 : 2020 | Glossary of Terms Relating to Air - Indigenous
Pollution ( Second Revision )
39 | IS5182 (Part 1) : | Methods for measurement of air July, 2023 Indigenous
2006 pollution may 2006: Part 1 dust fall
Reviewed In : 2023 (First Revision)
40 |IS 5182 (Part 2/Sec METHODS FOR Indigenous
1):2023 MEASUREMENT OF AIR
POLLUTION Part 2 Sulphur
Dioxide Section 1
Tetrachloromercurate
Pararosaniline method
41 |IS 5182 (Part 2/Sec | Methods for measurement of air July, 2023 Identical under dual
2):2018 pollution: Part 2 sulphur dioxide: numbering
ISO 10498 : 2004 Sec 2 ultraviolet fluorescence
Reviewed In : 2023 method
ISO 10498 : 2004
42 | IS 5182 (Part 3) : | Methods for measurement of air July, 2019 Indigenous
1970 pollution : Part 3 Radioactivity
Reviewed In : 2019 (particulate in air)
43 IS 5182 (Part 4) : Methods for measurementof July, 2019 Indigenous
1999 airpollution: Part 4 suspended -
Reviewed In : 2019 | Particulate matter (First Revision)
44 IS 5182 (Part 5) : | Methods for Measurement of Air - Indigenous
2020 Pollution Part 5 Sampling of
Gaseous Pollutants ( First Revision
)
45 | IS5182 (Part 6) : | Method for measurement of air July, 2022 Indigenous
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2006 pollution: Part 6 oxides of nitrogen
Reviewed In : 2022 (First Revision)
46 | IS 5182 (Part 6/Sec | Methods for measurement of air July, 2023 Identical under dual
2):2018 pollution: Part 6 oxides of nitrogen numbering
ISO 7996 : 1985 | Sec 2 chemiluminescence method
Reviewed In : 2023
ISO 7996 : 1985
47 IS 5182 (Part 7) : METHODS FOR Indigenous
2021 MEASUREMENT OF AIR
POLLUTION Part 7 Hydrogen
Sulphide FIRST REVISION
48 | IS 5182 (Part 8) : | Methods for measurement of air July, 2019 Indigenous
1976 pollution: Part 8 sulphation rate
Reviewed In : 2019
49 | IS 5182 (Part9) : | Methods for measurement of air July, 2019 Indigenous
1974 pollution: Part 9 oxidants
Reviewed In : 2019
50 | IS 5182 (Part 10) : | Methods for measurement of air July, 2019 Indigenous
1999 pollution: Part 10 carbon monoxide
Reviewed In : 2019 (First Revision)
51 | IS 5182 (Part 11) : | Methods for measurement of air July, 2022 Indigenous
2006 pollution: Part 11 benzene, toluene
Reviewed In : 2022 and xylene (BTX) (Second
Revision)
52 | IS5182 (Part 12) : | Method for measurement of air July, 2019 Indigenous
2004 pollution: Part 12 polynuclear
Reviewed In : 2019 | aromatic hydrocarbons (PAHs) in
air particulate matter (First
Revision)
53 | IS 5182 (Part 13) : | Methods of measurement of air July, 2019 Indigenous
1991 pollution: Part 13 total fluorides in
Reviewed In : 2019 ambient air
54 | IS 5182 (Part 14) : | Methods for measurement of air July, 2019 Indigenous
2000 pollution: Part 14 guidelines for
Reviewed In : 2019 planning the sampling
ofatmosphere (Second Revision)
55 | IS 5182 (Part 15) : | Methods for measurement of air July, 2019 Indigenous
1974 pollution: Part 15 mass
Reviewed In : 2019 |concentration of particulate matter
in the atmosphere
56 |IS 5182 (Part 15/Sec| Methods for Measurement of Air June, 2023 Identical under dual
2):2018 Pollution Part 15 Mass numbering
ISO 10473 : 2000 Concentration of Particulate
Reviewed In : 2023 Matter Section 2 Beta-ray
ISO 10473 : 2000 absorption method
57 | IS 5182 (Part 16) : | Methods for measurement of air July, 2019 Indigenous
1980 pollution: Part 16 recommended
Reviewed In : 2019 |practice for collection by filtration
and determination of mass, number]
and optical sizing of atmospheric
particulates
58 | IS5182 (Part 17) : | Methods for measurement of air July, 2019 Indigenous
1979 pollution: Part 17 C1 to C2
Reviewed In : 2019 hydrocarbons in air by gas
chromatography
59 | IS 5182 (Part 18) : | Methods for measurement of air July, 2019 Indigenous

1974
Reviewed In : 2019

pollution: Part 18 continuous
analysis and automatic recording off
the oxidant content of the
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atmosphere
60 | IS 5182 (Part 19) : METHODS FOR Indigenous
2022 MEASUREMENT OF AIR
POLLUTION PART 19
CHLORINE First Revision
61 | IS 5182 (Part 20) : | Methods for measurement of air July, 2019 Indigenous
1982 pollution: Part carbon disulphide
Reviewed In : 2019
62 | IS 5182 (Part 21) : | Methods for measurement of air July, 2022 Indigenous
2001 pollution: Part 21 non methane
Reviewed In : 2022 hydrocarbons in air by gas
chromatography
63 | IS 5182 (Part 22) : | Methods for measurement of air July, 2019 Indigenous
2004 pollution: Part 22 lead
Reviewed In : 2019
64 | IS 5182 (Part 23) : | Methods for measurement of air July, 2022 Indigenous
2006 pollution: Part 23 respirable
Reviewed In : 2022 | suspended particulate maiter (PM
10), cyclonic flow technique
65 | IS 5182 (Part 24) : | Methods for Measurement of Air March, 2024 Indigenous
2019 Pollution Part 24 Fine Particulate
Matter (PM2.5)
Reviewed In : 2024
66 | IS 5182 (Part 25) : | Methods for measurement of air May, 2023 Indigenous
2018 pollution: Part 25 ammonia
Reviewed In : 2023
67 | IS 5182 (Part 26) : | Method For Measurement of Air Indigenous
2020 Pollution Part 26 Nickel
68 IS 9620 : 2024 GUIDE FOR UNITS USED IN Indigenous
AIR QUALITY
MEASUREMENTS
Projects Approved
SI. No. | Doc No. Title
No Records Found
Preliminary Draft Standards
SI. No. Doc No. Title
1 CHD 35 (25502) Method Measurement of air pollution Part X Vapor Phase Mercury in Ambient Air Sec 2 Cold-
Vapor Atomic Absorption or Fluorescence Spectroscopy CVAFS Method Using Acidified solution
of KMnO4
2 CHD 35 (25505) Methods for Measurement of Air Pollution Part XX Vapor Phase Mercury in Ambient Air Sec 1
Cold-Vapor Atomic Fluorescence Spectrometer method by Amalgamation Principle

Drafts Standards in WC Stage

SI. No. Doc No. Title

1 CHD 35 (19221) METHODS FOR MEASUREMENT OF AIR POLLUTION PART 28 Vapour-phase organic
chemicals C3 to nC30 hydrocarbons in air and gaseous emissions Sampling by pumped sorbent
tubes followed by thermal desorption TD and capillary gas chromatography GC analysis
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Draft Standards Completed WC Stage

SI. No. Doc No. Title
1 CHD 35 (24456) METHODS FOR MEASUREMENTOF AIRPOLLUTION PART 4 SUSPENDED-
PARTICULATE MATTER
2 CHD 35 (25059) Performance Characteristics of Automated Measurement Systems Part 1 Carbon Monoxide
Carbon Dioxide and Oxygen from Stationary Sources
3 CHD 35 (25082) Method for Measurement of Air Pollution Part 3 Radioactivity Particulate in Air
Finalized Draft Indian Standard
SI. No. | Doc No. [ Title
No Records Found
Finalized Draft Indian Standards under Print
SI. No. Doc No. Title
1 CHD 35 (17328) Cleanrooms and associated controlled environments Part 1 Classification of air cleanliness by
article concentration
2 CHD 35 (19220) Methods for Measurement of Air Pollution Part 27 Vapour-Phase Organic Chemicals Vinyl

Chloride to nc22 Hydrocarbons In air and Gaseous Emissions by Diffusive Passive Sampling onto
Sorbent Tubes or Cartridges Followed by Thermal Desorption TD and Capillary gas
Chromatography GC Analysis

Total Published Standards:66 Total Standards Under development:8

Aspect Wise Report

Product : 5

Code of Practices : 5
Methods of Test : 56

Terminology : 1

Dimensions : 0

System Standard : 1

Safety Standard : O

Others : 0

Service Specification : 0

Process Specification : 0

Unclassified : 0

Annexure-I :List of Indian Standards Withdrawn/Superseded

SI. No. IS No. & Year Title
1 IS 5182 (Part 2) : 2001 Methods for measurement of air pollution Part 2 sulphur dioxide First Revision
Reviewed In : 2022
Annexure-II :List of Indian Product Standards
SI. No. IS No. & Year Title
1 IS 17148 (Part 1) : 2019 Performance characteristics of automated measurement systems Part 1 carbon monoxide carbon
ISO 12039 : 2001 dioxide and oxygen from stationary sources
Reviewed In : 2024 ISO
12039 : 2001
2 IS 17148 (Part 2) : 2019 | Performance Characteristics of Automated Measurement Systems Part 2 Particulate Matter from
ISO 10155 : 1995 Stationary Sources
Reviewed In : 2024 ISO
10155 : 1995
3 IS 17148 (Part 3) : 2020 Performance Characteristics of Automated Measurement Systems Part 3 Sulfur Dioxide from
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ISO 7935 : 1992
ISO 7935 : 1992

Stationary Sources

IS 17148 (Part 4) : 2020
ISO 10849 : 1996
ISO 10849 : 1996

Performance Characteristics of Automated Measurement Systems Part 4 Nitrogen Oxides from
Stationary Sources

IS 17531 : 2021
ISO 23305 : 2020

PORTABLE ELECTRIC INDOOR AIR PURIFIER - SPECIFICATION
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		BUREAU OF INDIAN STANDARDS

		Program of Work

		CHD35 : Air Quality

		Scope : To formulate India Standards for i) Terminology, methods of sampling and characterization of emissions from point and non-point sources, stationery and line sources including industrial emissions, ambient air, indoor air, workplace air, particularly measurement methods for air pollutants (particles, gases, odours, micro-organisms) ii)Terminology, methods of measurement of noise levels iii) Indoor air quality management system iii) Terminology, performance requirements and methods of test for air pollution monitoring devices iv) Terminology, performance requirements and methods of test for air purifier and control devices.

		Liaison : ISO TC-146 (P): Air quality ISO TC-146 SC-1 (Secretariat): Stationary source emissions ISO TC-146 SC-1 (P): Revision of ISO 10849 and ISO 7935 ISO TC-146 SC-2 (P): Workplace atmospheres ISO TC-146 SC-3 (P): Ambient atmospheres ISO TC-146 SC-4 (O): General aspects ISO TC-146 SC-6 (P): Indoor air ISO TC-146 SC-6 (P): Determination of semi-volatile organic compounds (SVOCs) in indoor air ISO TC-209 (O): Cleanrooms and associated controlled environments 

		Published Standards

		SI. No.		IS No.		TITLE		Reaffirm M-Y		No. of Amds		Eqv.

		1		IS 11255 (Part 1) : 1985		Methods for measurement of emissions from stationary sources: Part 1 particulate matter		July, 2019		-		Indigenous

				Reviewed In : 2019

		2		IS 11255 (Part 2) : 1985		Methods for measurement of emissions from stationary sources: Part 2 sulphur dioxide		July, 2019		-		Indigenous

				Reviewed In : 2019

		3		IS 11255 (Part 3) : 2008		Methods for measurement of emissions from stationary sources: Part 3 flow rate (First Revision)		July, 2023		-		Indigenous

				Reviewed In : 2023

		4		IS 11255 (Part 3/Sec 2) : 2021		METHODS FOR MEASUREMENT OF EMISSIONS FROM STATIONARY SOURCES Part 3 Velocity and Volume Flowrate in Ducts Section 2 Automated Measurement Systems				-		Identical under dual numbering

				ISO 16911-2

				ISO 16911-2 : 2013

		5		IS 11255 (Part 4) : 2006		Method for measurement of emission from stationary sources: Part 4 hydrogen sulphide and carbon disulphide (First Revision)		July, 2022		-		Indigenous

				Reviewed In : 2022

		6		IS 11255 (Part 5) : 1990		Methods of measurement of emissions from stationary sources: Part 5 total fluoride		July, 2019		-		Indigenous

				Reviewed In : 2019

		7		IS 11255 (Part 6) : 1999		Methods of measurement of emissions from stationary sources: Part 6 ammonia		July, 2019		1		Indigenous

				Reviewed In : 2019

		8		IS 11255 (Part 7) : 2005		Methods for measurement of emission from stationary sources: Part 7 oxides of nitrogen		July, 2022		1		Indigenous

				Reviewed In : 2022

		9		IS 11255 (Part 10) : 2019		Methods for measurement of emission from stationary sources: Part 10 calibration of automated measuring systems for greenhouse gases		March, 2024		-		Identical under dual numbering

				ISO 14385-1 : 2014

				Reviewed In : 2024 ISO 14385-1 : 2014

		10		IS 11255 (Part 11) : 2019		Methods for measurement of emission from stationary sources: Part 11 ongoing quality control of automated measuring systems of greenhouse gases		March, 2024		-		Identical under dual numbering

				ISO 14385-2 : 2014

				Reviewed In : 2024 ISO 14385-2 : 2014

		11		IS 11255 (Part 12) : 2019		Methods for Measurement of Emission from Stationary Sources Part 12 Determination of the Mass Concentration of Dinitrogen Monoxide (N2O) Ã¢â‚¬â€� Reference Method : Non-Dispersive Infrared Method		March, 2024		-		Identical under dual numbering

				ISO 21258 : 2010

				Reviewed In : 2024 ISO 21258 : 2010

		12		IS 11255 (Part 13) : 2019		Methods for Measurement of Emission from Stationary Sources Part 13 Automatic Method for the Determination of Methane Concentration Using Flame Ionization Detection ( FID )		March, 2024		-		Identical under dual numbering

				ISO 25140 : 2010

				Reviewed In : 2024 ISO 25140 :2010

		13		IS 11255 (Part 15) : 2019		Methods for Measurement of Emission from Stationary Sources Part 15 Determination of the Methane Concentration Using Gas Chromatography		March, 2024		-		Identical under dual numbering

				ISO 25139 : 2011

				Reviewed In : 2024 ISO 25139 : 2011

		14		IS 13270 : 1992		Test for gases by orsat and chromatographic methods - Methods		July, 2019		-		Indigenous

				Reviewed In : 2019

		15		IS 15206 : 2002		Work - Place air - Determination of mass concentration of carbon monoxide - Method using detector tubes for short term sampling with direct indication		March, 2024		-		Identical under dual numbering

				ISO 8760

				Reviewed In : 2024 ISO 8760 : 1990

		16		IS 15207 : 2002		Workplace air - Determination of vaporous chlorinated hydrocarbons - Charcol tube/solvent desorption/gas chromatographic method		July, 2023		-		Identical under dual numbering

				ISO 9486

				Reviewed In : 2023 ISO 9486 : 1991

		17		IS 15209 : 2002		Work - Place air - Determination of mass concentration of nitrogen dioxide - Method using detector tubes for shortterm sampling with direct indication		March, 2024		-		Identical under dual numbering

				ISO 8761

				Reviewed In : 2024 ISO 8761 : 1989

		18		IS 15210 : 2002		Workplace air - Determination of vinyl chloride - Charcoal tube/gas chromatographic method		July, 2023		-		Identical under dual numbering

				ISO 8762

				Reviewed In : 2023 ISO 8762 : 1988

		19		IS 15211 : 2002		Workplace air - Determination of vaporous aromatic hydrocarbons - Charcoal tube/solvent resorption/gas chromatographic method		July, 2023		-		Identical under dual numbering

				ISO 9487

				Reviewed In : 2023 ISO 9487 : 1991

		20		IS 15309 : 2003		Workplace air - Determination of particulate lead and lead compounds - Flame or electrothermal atomic absorption spectrometric method		July, 2019		-		Identical under dual numbering

				ISO 8518:2001

				Reviewed In : 2019 ISO 8518 : 2001

		21		IS 16139 (Part 1) : 2014		Workplace air - Determination of organonitrogen compounds in air using liquid chromatography and mass spectrometry: Part 1 isocyanates using dibutylamine derivatives		July, 2019		-		Identical under dual numbering

				ISO 17734-1 : 2006

				Reviewed In : 2019 ISO 17734-1 : 2006

		22		IS 16139 (Part 2) : 2014		Workplace air - Determination of organonitrogen compounds in air using liquid chromatography and mass spectrometry: Part 2 amines and aminoisocyanates using dibutylamine and ethyl chloroformate derivatives		July, 2019		-		Identical under dual numbering

				ISO 17734-2 : 2006

				Reviewed In : 2019 ISO 17734-2 : 2006

		23		IS 17118 (Part 1) : 2022		INDOOR AIR PART 1 GENERAL ASPECTS OF SAMPLING STRATEGY				-		Identical under dual numbering

				ISO 16000-1:2004

				ISO 16000-1 : 2004

		24		IS 17118 (Part 2) : 2022		INDOOR AIR PART: 2 SAMPLING STRATEGY FOR FORMALDEHYDE				-		Identical under dual numbering

				ISO 16000-2:2004

				ISO 16000-2 : 2004

		25		IS 17118 (Part 3) : 2022		INDOOR AIR PART: 3: DETERMINATION OF FORMALDEHYDE AND OTHER CARBONYL COMPOUNDS IN INDOOR AIR AND TEST CHAMBER AIR ACTIVE SAMPLING METHOD				-		Identical under dual numbering

				ISO 16000-3: 2011

				ISO 16000-3: 2011

		26		IS 17118 (Part 4) : 2022		INDOOR AIR PART: 4 DETERMINATION OF FORMALDEHYDE DIFFUSIVE SAMPLING METHOD				-		Identical under dual numbering

				ISO 16000-4

				ISO 16000-4: 2011

		27		IS 17118 (Part 26) : 2019		Methods for measurement of indoor air: Part 26 sampling strategy for carbon dioxide (CO2)		March, 2024		-		Identical under dual numbering

				ISO 1600-26 : 2012

				Reviewed In : 2024 ISO 16000-26:2012

		28		IS 17118 (Part 37) : 2022		INDOOR AIR PART 37: MEASUREMENT OF PM 2.5 MASS CONCENTRATION				-		Identical under dual numbering

				ISO 16000-37

				ISO 16000-37 : 2019

		29		IS 17133 : 2019		Sampling from Stationary Sources for Automated Determination of Gas Emission Concentration Using Permanently Installed Monitoring Systems		March, 2024		-		Identical under dual numbering

				ISO 10396 : 2007

				Reviewed In : 2024 ISO 10396 : 2007

		30		IS 17148 (Part 1) : 2019		Performance characteristics of automated measurement systems: Part 1 carbon monoxide, carbon dioxide and oxygen from stationary sources		March, 2024		-		Identical under dual numbering

				ISO 12039 : 2001

				Reviewed In : 2024 ISO 12039 : 2001

		31		IS 17148 (Part 2) : 2019		Performance Characteristics of Automated Measurement Systems Part 2 Particulate Matter from Stationary Sources		March, 2024		-		Identical under dual numbering

				ISO 10155 : 1995

				Reviewed In : 2024 ISO 10155 : 1995

		32		IS 17148 (Part 3) : 2020		Performance Characteristics of Automated Measurement Systems Part 3 Sulfur Dioxide from Stationary Sources				-		Modified/Technically Equivalent

				ISO 7935 : 1992

				ISO 7935 : 1992

		33		IS 17148 (Part 4) : 2020		Performance Characteristics of Automated Measurement Systems Part 4 Nitrogen Oxides from Stationary Sources				-		Modified/Technically Equivalent

				ISO 10849 : 1996

				ISO 10849 : 1996

		34		IS 17148 (Part 5) : 2022		Performance characteristics of automated measuring systems Part 5: Determination of the mass concentration of ammonia in flue gas from Stationary Sources				-		Identical under dual numbering

				ISO 17179

				ISO 17179 : 2016

		35		IS 17531 : 2021		PORTABLE ELECTRIC INDOOR AIR PURIFIER - SPECIFICATION				-		Indigenous

		36		IS 18386 : 2023		STATIONARY SOURCE EMISSIONS QUALITY ASSURANCE OF AUTOMATED MEASURING SYSTEMS				-		Identical under dual numbering

				ISO/FDIS 20181

				ISO 20181 : 2023

		37		IS 18388 : 2023		AIR QUALITYMEASUREMENT OF STATIONARY SOURCE EMISSIONS REQUIRMENTS FOR MEASUREMENT SECTIONS AND SITES FOR THE MEASUREMNT OBJECTIVE PLAN AND REPORT				-		Identical under dual numbering

				ISO 15259: 2023

				ISO 15259: 2023

		38		IS 18637 (Part 1) : 2024		Cleanrooms and associated controlled environments Part 1: Classification of air cleanliness by particle concentration				-		Modified/Technically Equivalent

				ISO 14644-1

		39		IS 4167 : 2020		Glossary of Terms Relating to Air Pollution ( Second Revision )		-		-		Indigenous

		40		IS 5182 (Part 1) : 2006		Methods for measurement of air pollution Part 1 dust fall (First Revision)		July, 2023		-		Indigenous

				Reviewed In : 2023

		41		IS 5182 (Part 2/Sec 1) : 2023		METHODS FOR MEASUREMENT OF AIR POLLUTION Part 2 Sulphur Dioxide Section 1 Tetrachloromercurate Pararosaniline method				-		Indigenous

		42		IS 5182 (Part 2/Sec 2) : 2018		Methods for measurement of air pollution: Part 2 sulphur dioxide: Sec 2 ultraviolet fluorescence method		July, 2023		-		Identical under dual numbering

				ISO 10498 : 2004

				Reviewed In : 2023 ISO 10498 : 2004

		43		IS 5182 (Part 3) : 1970		Methods for measurement of air pollution : Part 3 Radioactivity (particulate in air)		July, 2019		-		Indigenous

				Reviewed In : 2019

		44		IS 5182 (Part 4) : 1999		Methods for measurement of air pollution: Part 4 suspended Particulate matter (First Revision)		July, 2019		-		Indigenous

				Reviewed In : 2019

		45		IS 5182 (Part 5) : 2020		Methods for Measurement of Air Pollution Part 5 Sampling of Gaseous Pollutants ( First Revision )		-		-		Indigenous

		46		IS 5182 (Part 6) : 2006		Method for measurement of air pollution: Part 6 oxides of nitrogen (First Revision)		July, 2022		1		Indigenous

				Reviewed In : 2022

		47		IS 5182 (Part 6/Sec 2) : 2018		Methods for measurement of air pollution: Part 6 oxides of nitrogen: Sec 2 chemiluminescence method		July, 2023		-		Identical under dual numbering

				ISO 7996 : 1985

				Reviewed In : 2023 ISO 7996 : 1985

		48		IS 5182 (Part 7) : 2021		METHODS FOR MEASUREMENT OF AIR POLLUTION Part 7 Hydrogen Sulphide (First Revision)				-		Indigenous

		49		IS 5182 (Part 8) : 1976		Methods for measurement of air pollution: Part 8 sulphation rate		July, 2019		1		Indigenous

				Reviewed In : 2019

		50		IS 5182 (Part 9) : 1974		Methods for measurement of air pollution: Part 9 oxidants		July, 2019		-		Indigenous

				Reviewed In : 2019

		51		IS 5182 (Part 10) : 1999		Methods for measurement of air pollution: Part 10 carbon monoxide (First Revision)		July, 2019		-		Indigenous

				Reviewed In : 2019

		52		IS 5182 (Part 11) : 2006		Methods for measurement of air pollution: Part 11 benzene, toluene and xylene (BTX) (Second Revision)		July, 2022		-		Indigenous

				Reviewed In : 2022

		53		IS 5182 (Part 12) : 2004		Method for measurement of air pollution: Part 12 polynuclear aromatic hydrocarbons (PAHs) in air particulate matter (First Revision)		July, 2019		-		Indigenous

				Reviewed In : 2019

		54		IS 5182 (Part 13) : 1991		Methods of measurement of air pollution: Part 13 total fluorides in ambient air		July, 2019		1		Indigenous

				Reviewed In : 2019

		55		IS 5182 (Part 14) : 2000		Methods for measurement of air pollution: Part 14 guidelines for planning the sampling ofatmosphere (Second Revision)		July, 2019		-		Indigenous

				Reviewed In : 2019

		56		IS 5182 (Part 15) : 1974		Methods for measurement of air pollution: Part 15 mass concentration of particulate matter in the atmosphere		July, 2019		1		Indigenous

				Reviewed In : 2019

		57		IS 5182 (Part 15/Sec 2) : 2018		Methods for Measurement of Air Pollution Part 15 Mass Concentration of Particulate Matter Section 2 Beta-ray absorption method		June, 2023		-		Identical under dual numbering

				ISO 10473 : 2000

				Reviewed In : 2023 ISO 10473 : 2000

		58		IS 5182 (Part 16) : 1980		Methods for measurement of air pollution: Part 16 recommended practice for collection by filtration and determination of mass, number and optical sizing of atmospheric particulates		July, 2019		-		Indigenous

				Reviewed In : 2019

		59		IS 5182 (Part 17) : 1979		Methods for measurement of air pollution: Part 17 C1 to C2 hydrocarbons in air by gas chromatography		July, 2019		-		Indigenous

				Reviewed In : 2019

		60		IS 5182 (Part 18) : 1974		Methods for measurement of air pollution: Part 18 continuous analysis and automatic recording of the oxidant content of the atmosphere		July, 2019		-		Indigenous

				Reviewed In : 2019

		61		IS 5182 (Part 19) : 2022		METHODS FOR MEASUREMENT OF AIR POLLUTION PART 19 CHLORINE First Revision				-		Indigenous

		62		IS 5182 (Part 20) : 1982		Methods for measurement of air pollution: Part carbon disulphide		July, 2019		-		Indigenous

				Reviewed In : 2019

		63		IS 5182 (Part 21) : 2001		Methods for measurement of air pollution: Part 21 non methane hydrocarbons in air by gas chromatography		July, 2022		-		Indigenous

				Reviewed In : 2022

		64		IS 5182 (Part 22) : 2004		Methods for measurement of air pollution: Part 22 lead		July, 2019		1		Indigenous

				Reviewed In : 2019

		65		IS 5182 (Part 23) : 2006		Methods for measurement of air pollution: Part 23 respirable suspended particulate maiter (PM 10), cyclonic flow technique		July, 2022		-		Indigenous

				Reviewed In : 2022

		66		IS 5182 (Part 24) : 2019		Methods for Measurement of Air Pollution Part 24 Fine Particulate Matter ( PM2.5 )		March, 2024		-		Indigenous

				Reviewed In : 2024

		67		IS 5182 (Part 25) : 2018		Methods for measurement of air pollution: Part 25 ammonia		May, 2023		-		Indigenous

				Reviewed In : 2023

		68		IS 5182 (Part 26) : 2020		Method For Measurement of Air Pollution Part 26 Nickel				-		Indigenous

		69		IS 9620 : 2024		GUIDE FOR UNITS USED IN AIR QUALITY MEASUREMENTS				-		Indigenous

		Standards Under Develpoment

		Projects Approved

		SI. No.		Doc No		TITLE

		No Records Found

		Preliminary Draft Standards

		SI. No.		Doc No		TITLE

		No Records Found

		Drafts Standards in WC Stage

		SI. No.		Doc No		TITLE

		1		CHD 35 (25502)		Method Measurement of air pollution Part X Vapor Phase Mercury in Ambient Air Sec 2 Cold-Vapor Atomic Absorption or Fluorescence Spectroscopy CVAFS Method Using Acidified solution of KMnO4

		2		CHD 35 (25505)		Methods for Measurement of Air Pollution Part XX Vapor Phase Mercury in Ambient Air Sec 1 Cold-Vapor Atomic Fluorescence Spectrometer method by Amalgamation Principle

		3		CHD 35 (26418)		Methods For Measurement of Air Pollution Part 30 Metals in Particulate Matter in Ambient Air

		4		CHD 35 (26441)  (ISO 17734-1)		Workplace Air Determination of Organonitrogen Compounds in Air Using Liquid Chromatography and Mass Spectrometry Part 1 Isocyanates Using Dibutylamine Derivatives

		5		CHD 35 (26443)  (ISO 17734-2)		Workplace Air Determination of Organonitrogen Compounds in Air Using Liquid Chromatography and Mass Spectrometry Part 1 Isocyanates Using Dibutylamine Derivatives

		6		CHD 35 (26456)  (ISO 8518:2022)		Workplace Air Determination of Particulate Lead and Lead Compounds Flame or Electrothermal Atomic Absorption Spectrometric Method

		7		CHD 35 (26461)  (ISO 7935)		Performance Characteristics of Automated Measurement Systems Part 3 Sulfur Dioxides from stationary Sources

		Draft Standards Completed WC Stage

		SI. No.		Doc No		TITLE

		1		CHD 35 (19221)		METHODS FOR MEASUREMENT OF AIR POLLUTION PART 28 Vapour-phase organic chemicals C3 to nC30 hydrocarbons in air and gaseous emissions Sampling by pumped sorbent tubes followed by thermal desorption TD and capillary gas chromatography GC analysis

		2		CHD 35 (24456)		METHODS FOR MEASUREMENTOF AIRPOLLUTION PART 4 SUSPENDED-PARTICULATE MATTER
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Despite decades of research detailing widespread contamination and potential risks of microplastics
(synthetic particles <5 mm) to humans and ecosystems by the scientific community, government
agencies have made little progress to address the emerging contaminant class. Research on
microplastics has increased exponentially in recent years, however translation of studies and data into
knowledge that's useful for management requires clear communication between the scientific and
management communities. Legislative mandates to address microplastics in drinking water and aquatic
ecosystems in California prompted rapid development of fundamental tools and methods for identifying
and assessing risks, including a legal definition, analytical monitoring methods, and risk assessment
frameworks. While this scientific progress provides a baseline foundation for developing regulations for
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and overcome logistical barriers that are preventing the full emergence of microplastics as a regulated

DOI: 10.1039/d2va00275b contaminant suite. This paper provides critical insights from both scientific and regulatory perspectives

rsc.li/esadvances regarding recent advances in the field and recommends a path forward to overcome barriers.

Environmental significance

The emergence of microplastics presents significant challenges to scientists and governments to monitor and manage their risks to humans and ecosystems.
Research on microplastics has increased exponentially in recent years, however translation of studies and data into knowledge that's useful for management
requires clear communication between the scientific and management communities. This paper summarizes recent groundbreaking research and regulations
for microplastics in drinking water and aquatic environments in California and provides critical insights and recommends to overcome additional scientific and
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logistical barriers.

Introduction

Although the ingestion of microplastics (“MPs”; typically
defined as synthetic particles <5 mm) by marine organisms has
been documented as early as 1972,* and the ability for small
MPs to cross intestinal barriers and distribute throughout the
blood stream in mammals was first reported in 1960,> the
contaminant suite remains virtually un-regulated globally,* and
significant scientific data gaps remain. MPs' long ‘failure to
launch’ from a novel research topic into a serious regulatory
investigation can be attributed in part to its innate ‘wickedness’
(defined as an ill-formulated problem with confusing informa-
tion, many clients and decision makers with conflicting values,
and confusing ramifications on systems);* in terms of political,
societal, and scientific complexities.>® MPs' scientific complex-
ities arise from their insolubility, diverse formulations, and
transformations in the environment, producing infinite
combinations of numerous physical and chemical parameters

California State Water Resources Control Board, Sacramento, CA, USA. E-mail: scott.
coffin@waterboards.ca.gov

356 | Environ. Sci. Adv, 2023, 2, 356-367

(e.g., shape, size, polymer, density, charge, sorbed and added
chemicals, biofouling, etc.). Such complexity presents chal-
lenges for environmental monitoring and characterizations of
toxicity, significantly hindering efforts to manage the contami-
nant class using traditional regulatory approaches in which
hazards and exposure are directly compared.” However, recent
developments to address the multidimensionality of this
emerging contaminant suite now allow for more reliable
assessments of risks than previously possible (albeit still with
significant uncertainty).®*° These advances provide the scien-
tific foundation for governmental bodies to make regulatory
decisions regarding MPs — however some may choose to act in
a precautious manner regardless.” While these and other recent
scientific advances provide fundamental and long-awaited tools
to monitor and assess risks of MPs in the environment,
managing MP pollution will likely require far-reaching and
disruptive actions across many facets of society.®

To date, few governments have attempted to address MP
pollution through regulations, with most efforts focused on
restricting intentionally added primary production MPs in
consumer products® or restricting releases of pre-production
MP pellets from manufacturing facilities."* In 2018, the State

© 2023 The Author(s). Published by the Royal Society of Chemistry
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of California (United States of America) set forth the world's first
legal mandates to regulate MPs in aquatic ecosystems and in
drinking water with the passage of Senate Bills 1422 and
1263."»* These ground-breaking legislation require the state's
regulatory agencies to legally define MPs, develop a framework
for assessing risks to humans and ecosystems, adopt stan-
dardized analytical methods for monitoring in the environ-
ment, determine sources and pathways into the environment,
and implement intervention strategies to reduce further
contamination.*® While these laws have already impelled
progress towards developing regulations for MPs in California
and elsewhere,** significant scientific, technical, and logistical
challenges must be overcome until MPs can fully “emerge” as
a contaminant suite. This paper provides an overview of this
research from the perspective of both a scientist and a regulator
and makes key recommendations for addressing remaining
challenges. First, some important considerations of defining
MPs (both from a scientific and legal perspective) are discussed
followed by significant advances in analytical monitoring
methodologies; ecological hazard assessment and risk charac-
terization; human health hazard assessment via drinking water;
and finally novel strategies to monitor MPs in a cost-effective
and logistically feasible manner leveraging recent research
advances.

Defining the problem

The first step in addressing any problem is defining it. Although
MPs have long been generally understood to be “synthetic
plastic particles smaller than 5 mm”, few explicit definitions
exist - and none have been universally agreed upon - despite
requests from the scientific community.*>'® Beyond obvious
benefits to scientists, clear, and legally defensible definitions
are critically important to enable regulations. A principal chal-
lenge in drawing boundaries around the contaminant suite has
been the lack of a comprehensive understanding of the traits
influencing these particles' hazards (e.g., size, shape, polymer
type, biodegradability, etc.).*® In an attempt to avoid defining
MPs so narrowly that potentially hazardous synthetic particles
go unreported,” the California State Water Resources Control
Board adopted a broad regulatory definition that encompasses
synthetic polymers of any origin and material (e.g., petroleum-,
bio- and inorganic-based), with exceptions only for polymers
occurring in nature that have not undergone chemical modifi-
cation (other than by hydrolysis).”” With respect to size, the
California definition harmonizes with historical definitions that
include particles smaller than 5 mm - therefore including
‘nanoplastics’.’® While the California definition is largely
similar to a draft definition introduced by the European
Chemicals Agency designed with the intention to restrict
intentionally added MPs in products, the California definition
is broader due to its inclusion of biodegradable polymers,
water-soluble polymers, and particles as small as 1 nm (the
European definition excludes particles <100 nm) - significant
deviations that reflects the differences in both the intended
uses of these definitions (i.e. environmental monitoring vs.

© 2023 The Author(s). Published by the Royal Society of Chemistry

View Article Online

Environmental Science: Advances

product restrictions) and practical restrictions (e.g., confirming
presence of <100 nm particles is technically challenging).*

As regulatory agencies and the scientific community at-large
move towards a universally harmonized definition with the goal
of reducing confusion and enabling reliable comparisons
between studies and data, care must be taken to ensure that
definitions are fit-for-purpose for the intended use (e.g., moni-
toring, restrictions, etc.) and broad/flexible enough to capture
new and/or poorly documented synthetic polymeric particles.
Finally, tools enabling harmonized reporting of the vast diver-
sity of particle traits (e.g., polymers, colors, shapes, sizes, etc.)
should be made widely available, be open-source, and be
actively improved upon by the scientific community.

Standardizing monitoring methods

The ability to reliably compare monitoring data through the use
of harmonized and/or standardized methods is essential to
assessing risks and enacting regulations under most jurisdic-
tions worldwide. Although many analytical methods exist for
detecting MPs, spectroscopic-based techniques are the most
widely used and well-developed.”® While the reliability of spec-
troscopic (e.g., Fourier transform infrared spectroscopy [FTIR];
Raman) analytical techniques have been demonstrated for MPs
previously, their application in regulatory scenarios requires
additional demonstration of the methods’ capabilities (e.g.,
specificity, sensitivity, robustness, and repeatability across
laboratories).

In the absence of validated methods, the Southern California
Coastal Water Research Project conducted an inter-laboratory
validation study to meet California's regulatory needs. The
study involved participants from 22 laboratories across diverse
sectors (industry, government, non-governmental organiza-
tions, and academia) and in six different countries, each of
which received known types and quantities of spiked MPs
within four size fractions (1-20 um, 20-212 pm, 212-500 pm,
>500 pm), four polymer types (polyethylene, polystyrene, poly-
vinyl chloride, and polyethylene terephthalate), and six colors
(clear, white, green, blue, red, and orange) as well as false
positives in a simulated drinking water matrix.** Each labora-
tory extracted (via filtering/sieving) and analysed the particles
according to specific prescribed methodologies using either
optical microscopy alone or in combination with FTIR or
Raman spectroscopy.** Mean recovery of particles across all size
ranges among laboratories using stereomicroscopy was 76% +
10% (standard error), however results differed dramatically
between the three largest size fractions (i.e., 20-212 um, 212-
500 pm, >500 pm; 92% =+ 12% standard deviation) and the
smallest size fraction (i.e., 1-20 um; 32 + 16% standard devia-
tion).?* Accurate identification of polymer type by FTIR and
Raman spectroscopy across laboratories was 95% and 91%,
respectively.” A summary of each analytical methods’ strengths
and weaknesses is included in Table 1.

In addition to determining analytical method performance
(e.g., accuracy, precision, etc.), De Frond et al.** also quantified
resources required for each analytical method (e.g., time,
money) (Table 1). The interlaboratory validation study found

Environ. Sci.: Adv,, 2023, 2, 356-367 | 357
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Table1 Overview of strengths and weaknesses of analytical methods used for monitoring MPs from an inter-laboratory validation study (n = 22
laboratories) reported in ref. 21. Values are color-coded by least-desirable to most-desirable within each column (red = least, yellow = inter-

mediate, green = highest)

Optical

Microscop

Lower size limit (approximate)

Chemical identification
Mean accuracy
Measurement time/sample (+ sd)
Instrument cost (USD)

(range)
Consumables cost (USD) $1,100
(range) (884 to $5000)

Infrared
Spectroscopy

>10 pm

Raman Spectroscopy

91%
15 + 16 hours

$95,000
$550 to $300,000

that the standard operating protocol for microplastics extrac-
tion and analysis takes considerably longer time than many
traditional chemical analyses (e.g., gas chromatography mass
spectrometry typically takes less than one hour), with labora-
tories completing the extraction step in a mean of 15 hours per
sample (£26 hours s. d.), visual microscopy in 26 hours per
sample (+54 hours s. d.), and FTIR and Raman spectroscopy in
10 (+9 hours s. d.) and 15 hours per sample (+16 hours s. d.),
respectively (Table 1).>* To reduce time needed for analysis, the
standardized method based on the interlaboratory study allows
subsampling of particles for chemical confirmation using
spectroscopy,”?** which was determined using data from the
interlaboratory study and described in ref. 21. While this inter-
laboratory validation study provided sufficient justification for
California's State Water Resources Control Board to adopt
standardized MPs analytical methodologies for regulatory use,
the agency acknowledges room for improvement and is
promoting refinements to these methods - especially in the
accurate quantification of particles smaller than 20 um and in
faster analysis times.**

Assessing hazards of microplastics in aquatic ecosystems

Accurately quantifying exposure to MPs using standardized
analytical methods is one of two key elements to assessing risks-
the other being quantitative hazard thresholds. For MPs, risk
assessments have long been challenged by “non-alignhments”
(i.e., mismatches) between particle types used in toxicity studies
and particles documented in the environment, as differences in
size, shape, density, and other factors may significantly influ-
ence toxicity and the concentrations at which they occur - often
by several orders of magnitude.”® As a result, risk assessments
that have failed to account for these critically important non-
alignments estimated that risks in aquatic environments are
negligible or highly improbable (e.g.,>**’). The recent develop-
ment of a framework to account for these non-alignments,*
availability of high-resolution monitoring data in multiple
matrices,*®?® and a weight-of-evidence for mechanistic impacts
in aquatic biota® for the first time provides the scientific
foundation for reliably assessing risks to ecosystems.®
Leveraging these recent scientific advances, the Southern Cal-
ifornia Coastal Water Research Project facilitated a health

358 | Environ. Sci: Adv., 2023, 2, 356-367

effects workshop to critically assess evidence of toxicities of MPs
to aquatic organisms and humans (via ingestion route of
exposure) to develop quantitative toxicity thresholds for
managing risks, provide qualitative health guidance for
communicating potential risks to consumers with MPs in
drinking water, and make recommendations for additional
research to refine future hazard assessments.**

The California MPs health effects workshop produced
a number of databases, tools, and frameworks relevant for risk
assessment and management based on a literature review of
published studies. Over 220 toxicity studies were mined for
more than 70 unique variables relating to experimental design,
test organisms, biological effects, and particle characteristics of
MPs used.** Each study was then screened by two independent
reviewers based on quality criteria developed by de Ruijter et al.
(2019) (for non-mammalian studies) and by Gouin et al. (2022)
for mammalian studies. All reported exposure metrics were
obtained from studies, and when unreported, were estimated
using reported characteristics and geometric calculations.*
Exploratory data analysis and modelling using binomial logistic
regressions revealed insights into particle traits influential for
various pathways of toxicity for MPs - demonstrating that while
surface area and volume are significant predictors of toxicity (p
values = 0.0012 and 0.038, respectively), studies should report
(at minimum) particle count and mass (even though neither
exposure metrics were statistically significant predictors of
toxicity).*> The toxicity databases, tools to estimate particle
characteristics, align toxicity studies, screen studies for quality
criteria, and more were made freely available in an open-source
and open-data repository utilizing an Rshiny web application
called the Toxicity of Microplastics Explorer (“ToMEx”) (https://
github.com/SCCWRP/aq_mp_tox_shiny).** Additionally, TOMEx
allows users to upload additional published toxicity data -
therefore enabling rapid and real-time meta-analyses and
assessments of risk and reducing burdens of future
assessments.>*

To inform California’'s management of MPs in aquatic
ecosystems, the health effects workshop devised a framework
that includes four risk-based threshold tiers each with
increasing levels of critical actions recommended to be under-
taken by the appropriate regulatory bodies, ranging from low

© 2023 The Author(s). Published by the Royal Society of Chemistry
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concern - prompting additional investigative monitoring - to
the highest level of concern - pollution control measures.*
Using the best available data, risk-based thresholds were
derived using species sensitivity distributions' - a statistical
approach which is commonly used by regulatory authorities in
many jurisdictions globally to set limits in the environment.*®
To account for differences between particles used in and
between laboratory toxicity studies (68% of which were ‘mono-
disperse’ - i.e., a single particle type) and in the environment
(32% were ‘polydisperse’ - i.e., many different particle types),
toxicity data were aligned to each of two ecologically relevant
metrics for demonstrated effect mechanisms of MPs in aquatic
organisms - food dilution (volume), and tissue-translocation
mediated toxicities (surface area).'®*® Large, high-resolution
environmental monitoring datasets across multiple locations
were used to align data based on size, shape, and density
distributions to enable broadly applicable compartment-
specific thresholds, however site-specific monitoring data (if
available) can be easily substituted to derive thresholds appli-
cable to a given location using the ToMEx application.'®** The
resulting thresholds derived by Mehinto et al. (2022) range from
~0.5 to 35 particles per L (1 to 5000 pm MPs) for food dilution,
and 60 to 4100 particles per L (1 to 5000 um MPs) for tissue
translocation-mediated toxicities. Health effects workshop
participants expressed high confidence in both the manage-
ment framework and the analytical process used to derive the
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thresholds but expressed medium confidence in the resulting
thresholds for food dilution and low confidence for tissue-
translocation mediated effects due to the underlying studies
not meeting all desired quality criteria (in particular, dose-
response effect concentrations such as EC50's).?* Main areas of
uncertainties stemmed from: limited data of sufficient quality;
the lack of established adverse outcome pathways to support
effect mechanisms and ecologically relevant metrics for which
data were aligned; and unclear environmental relevance - as few
studies used fibers - which are frequently detected in the
environment'>** and suspected to exert higher toxicity relative
to other shapes.**?¢

Improving study quality and reporting is paramount to
reducing uncertainties in future hazard assessments. To assess
whether MPs toxicity studies have increased in reliability and
applicability to risk assessment over time, quality scores
assigned by Mehinto et al.’® (n = 160) were extracted from the
ToMEXx database (https://scewrp.shinyapps.io/
aq_mp_tox_shiny/) on May 28, 2022, and linear regressions
were performed with quality criteria scores (total accumulated
score, risk applicability score, technical quality score) as
dependent variables and study publication year as the
independent variable (Fig. 1). While the total accumulated
score increased significantly over time (R> = 0.04, p < 0.001),
it has progressed slowly — with a modelled increase of ~0.002
points per year (Fig. 1). Improvements in study quality are

404 y=5.93+5.14x 10°x R?<0.01 P=0.447 24 Risk Applicability
y=-15.9+0.00159 x R*=0.10 P<0.001 __ Technical Quality
y=-9.59+0.00162 x R*=0.04 P <0.001 Tokil Abcuirkistad Sosre
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q) o= v =
o =
3 20 = . “__j;:_____::_*_————-
U) b ':-—': -

101 — _— = = =

01 . -

- 2012 2013 2014 2015 2016 2017 2018 2019 2020
(&)
C 45
% 30 : -
— -+ __ __*r __ ___ r __ __ r T "> T " °©Q
L

2012 2013 2014 2015

2016

2017 2018 2019 2020

Fig.1 Quality of microplastics toxicity studies of aquatic organisms compared to year of publication. Top — scatterplot showing quality scores
(risk = blue; technical = red) assessed in Thornton Hampton et al.(2022c) for each year with linear regression lines. A significant time trend is only
observed for technical quality scores, and not applicability for risk assessment scores. Bottom — relative number of studies published by year is

shown as a barplot. Total number of studies = 160.
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only significant for technical quality (p < 0.001) however, and
applicability to risk assessments have not changed
significantly over time (p = 0.447) (Fig. 1).

Quality criteria relating to a study's applicability to risk
assessment proved to be the limiting factor for inclusion of
studies in the health effects workshop assessment,'® which as
demonstrated in Fig. 1, has not been trending in a positive
trajectory over time. To improve applicability to risk assess-
ments, MPs hazard studies should focus on utilizing at least five
exposure concentrations (including a treatment and control),
report effect thresholds, use at least one environmentally rele-
vant concentration within the tested range, use environmentally
realistic MPs particles (e.g., aged and biofouled), and use
a diversity of MPs particles.?***” While not all hazard studies
need to be designed to inform risk assessments, researchers
should carefully define the goals of their experiments (e.g:,
mechanisms of action, qualitative effects screening, quantita-
tive dose-response, etc.) at the outset. Finally, to avoid unnec-
essary replication and provide the most useful data for risk
assessors (and regulators), researchers may consult the TOMEx
application and database to identify data gaps.

Characterizing risks to ecosystems

The risk assessment framework developed by California's expert
workshop (i.e.,'*) was recently applied to monitoring data in San
Francisco Bay, California.” Risks were assessed using the
traditional ecotoxicological approach of dividing the predicted
environmental concentrations by predicted no-effect concen-
trations (i.e., risk thresholds derived by'), with a ratio <1 sug-
gesting there is no significant risk associated with the
contaminant. As MPs were collected using a manta trawl net,
the monitoring data contained systematic biases (i.e., under-
counting of particles smaller than the mesh size, and under-
counting of fibers) that needed to be accounted for to enable
direct comparisons to Mehinto et al.*”'s thresholds.

MPs from San Francisco Bay were collected in sediment, fish
tissue, wastewater discharge, stormwater effluent, and surface
water using a variety of sampling techniques and were extracted
and counted manually using optical microscopy followed by
confirmation of polymer composition via subsampling with
FTIR (with attenuated total reflectance) and Raman spectros-
copy.*®*** Currently, hazard thresholds for marine ecosystems
are only available for surface water, so occurrence data in the
other matrices listed were not evaluated for risks.® Surface water
data were assessed for quality according to the criteria defined
in Koelmans et al.,** and while data obtained using manta trawl
nets was considered appropriate for risk assessment, data ob-
tained by 1 L grab samples could not be used due to the low
sampling volume (at least 500 L required).® To enable compar-
isons between the ambient concentrations obtained via manta
trawl and the ecological risk thresholds developed by Mehinto
et al.,'* three types of corrections were performed:® monitoring
data (>333 pum) was rescaled to the hazard thresholds size
distribution (1 to 5000 pm) using probability distributions;
systematic exclusion of microfiber particle counts by analysts
was accounted for based on a subset of manta trawl samples in
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which all fibers were counted (i.e.,*'); and overcounting of
plastic particles due to spectroscopic interference was corrected
for using FTIR data reported in Zhu et al.,.*® Uncertainties due
to corrections were propagated probabilistically using best
available techniques, including derivation of probability
distributions and Monte-Carlo modelling.’

The majority of corrected surface water samples from San
Francisco Bay (82%) exceeded the most conservative risk
threshold (i.e., 0.3 particles per L based on food dilution),
indicating that additional investigative monitoring would be
warranted according to the risk assessment framework devel-
oped by the expert workshop (i.e.,**).° Far fewer samples excee-
ded thresholds recommending more costly regulatory actions
such as discharge monitoring (27%), management planning
such as setting a total maximum daily load or related measures
(21%) or controlling MPs emissions at sources (3%).° In
contrast to global risk characterizations that did not account for
non-alignments in particle counts resulting from differing sizes
measured in the environment versus those causing toxicity in
laboratory experiments (e.g.,>**’), risk exceedances documented
in Coffin et al.® are substantial.

Despite relatively high uncertainties, the risk characteriza-
tion of MPs in San Francisco Bay represents one of the most
accurate and reliable comparisons to-date due to the use of
alignments, high-quality monitoring data (total assessment
score of 13 compared to an average 7.9 in ref. 40), data-driven
corrections with errors propagated probabilistically, and
medium confidence ecological risk thresholds.® Corrections for
systematic fiber undercounting in manta trawl nets accounted
for over 90% of the total uncertainty, while corrections due to
spectroscopic subsampling and rescaling for size introduced
marginal uncertainties.” While regulatory agencies have utilized
class-based approaches and estimation methods for some
toxicants (e.g., toxic equivalency factors for polychlorinated
biphenyls), corrections required to assess risks of MPs in this
case are significantly more complex - requiring relatively
sophisticated modelling tools and large, high-resolution data-
sets — aspects which will understandably factor into regulatory
decisions based on this assessment. Additionally, because the
necessary corrections introduced relatively high uncertainties
into the risk characterization (e.g., 95% confidence interval
includes 3% to 73% of samples exceeding the threshold rec-
ommending discharge monitoring), any regulatory decisions
based on this risk characterization are unlikely to result in
a definitive or severe ruling (e.g., total maximum daily load).

To date, the San Francisco Bay risk characterization (i.e.,’) is
among one of two other fully aligned MPs risk assessments in
aquatic environments (ie.,>*) and represents a rapidly
changing paradigm within the field.* As demonstrated in the
first of such MPs risk assessment to account for non-alignments
between particle sizes in toxicity studies and the environment,*
risk assessments that do not rescale particle concentrations
(e.g.,>***) dramatically underestimate risks. Owing to the recent
rapid progression of the field,** uncertainties in MPs ecological
risk assessments have dropped precipitously in less than two
years. In the first such study, Koelmans et al.*® demonstrated
the principle of non-alignments by characterizing risks in

© 2023 The Author(s). Published by the Royal Society of Chemistry
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global freshwater ecosystems using the best available data —
which included highly uncertain particle size distributions.
Building on Koelmans et al.,*® Coffin et al.® utilized threshold
data from an improved alignment methodology (i.e.*), and
rescaled concentrations using high-resolution particle size
distribution data from ref. 28. Despite these improvements, the
risk assessment in San Francisco Bay suffered from significant
uncertainties due to the hazard thresholds being based on
studies passing a minimum set of quality standards that
excluded other desired criteria such as effect concentrations.*
The most recent aligned MPs risk assessment likely contains
the least uncertainty of any such study to date, as Redondo-
Hasselerharm®* characterized risks of MPs in freshwater sedi-
ments worldwide using strict quality criteria in effect studies
(92% of which used environmentally realistic polydisperse
MPs), and high-resolution size distribution data. The authors
found that for all locations considered, exposure concentrations
were either below or in the margin of uncertainty of the hazard
concentration affecting 5% of species, therefore concluding
that risks to freshwater benthic communities cannot be
excluded.*

To enable more reliable ecological risk characterizations of
MPs, monitoring studies should collect large volume samples
using filtration methods with small mesh sizes (<300 um) in
addition samples obtained using nets - therefore reducing
uncertainties introduced by size rescaling and undercounting
of fibers while ensuring adequate spatial representation.*’
Furthermore, best practices for sample collection, analysis,
spectroscopic subsampling, and data reporting should be
employed to ensure data are reliable for further
assessments.*** Finally, the use of high-resolution (and pref-
erably automated) spectroscopic analysis of a small number of
samples would enable more accurate size rescaling through the
use of site-specific size distribution data, however few labora-
tories currently have access to such technologies due to their
relatively high costs.

Assessing hazards of microplastics to humans through
drinking water

In addition to assessing ecological hazards, determining
hazards to humans through drinking water was a primary
objective of the California health effects workshop. A total of 41
in vitro and 31 in vivo (mouse and rat) studies using mammals
were identified from the peer-reviewed literature, however due
to the lack of a quantitative method to relative in vitro MPs
toxicity data to in vivo settings, only the in vivo studies were
further assessed.®® Following an initial screening for quality
control, only 12 out of 31 in vivo studies underwent further
evaluation by a wider group of experts with specializations in
each study's particular field.*®> Monodisperse polystyrene
spheres were used in 83% of studies passing the first tier of
screening, ranging between 0.040 and 20 pm in diameter.*® Four
of the studies passing screening criteria reported adverse effects
on male reproductive systems, across which demonstrated
consistent effects relating to a reduction in the number and
proportion of viable sperm, increased sperm deformities, and
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the apoptosis of sperm cells accompanied by a dose-related
expression of cytokines (a biomarker of underlying
inflammation).’**** Due to the lack of a proper analysis of
testicular histology in any of these studies, it was not possible to
determine whether the observed effects resulted from a direct
response to the exposure to the test materials, or a secondary
response resulting from inflammation.*® Additional findings of
adverse impacts to female reproductive systems in two studies
passing the quality screening criteria®*® increased the expert
workshop's confidence of a causal relationship between expo-
sure to polystyrene spheres and the observed impacts.”® The
additional studies evaluated by subject-matter experts reported
impacts to the heart, liver, thyroid, and gut microbiome,
however none contained reliable measurements for apical
endpoints and thus were not suitable for assessing hazards.*
Quantitative toxicity thresholds were estimated for each of
the reliably apical endpoints using benchmark dose modelling
software, resulting in a clustering of point-of-departures around
1 mg kg™ ' day ', and ranging from 0.024 mg kg~ day ' for
reduced anti-Miillerian hormone concentrations® to 4.98 mg
kg ™" day " for reduced liver condition.”*” Based on the lowest
identified threshold (i.e. 0.024 mg kg ' day * for lower anti-
Miillerian hormone concentrations from exposure to 0.5 um
polystyrene spheres), a mass-based screening level applicable to
0.50 um polystyrene spheres in drinking water of 90 pg L™ " was
derived using default risk assessment assumptions and prac-
tices (20% relative source contribution, composite uncertainty
factor of 300, upper 95% percentile 70 years lifetime weighted
average drinking water intake rate of 0.053 L kg™ ' day !).*
Extrapolation of this monodisperse screening level to a poly-
disperse mixture of MPs found in environmental settings comes
with extreme uncertainties due to the lack of mammalian
toxicity data across multiple polymer types and shapes.*
Significant uncertainties remain in assessing risks to
humans through drinking water. The expert workshop deemed
that the screening level they derived would be inappropriate for
regulatory use due to the lack of established mechanisms of
toxicity — in part due to inadequate particle characterization in
many of the toxicity studies and uncertainties regarding
internal exposure concentrations in test animals.* Accordingly,
in lieu of issuing a regulatory limit for MPs in drinking water,
California will require water systems with positive detections to
provide qualitative health guidance language to consumers that
includes findings from the health effects workshop.** To reduce
uncertainties in future risk assessments, research is needed for
quantitative particokinetics in mammals, adverse outcome
pathways, in vitro to in vivo quantitative extrapolation, and
a reliable toxicologically relevant metric (e.g., surface area) for
predicting effects across a diversity of MP particle types.***°

Charting the path forward to regulatory emergence

While scientific publications on MPs have increased exponen-
tially in recent years® - even being recognized as the hottest
trending contaminant in Environmental Science & Technology in
2019%* - the same year that it surpassed per- and polyfluoralkyl
substances in total publications,** the transformation of
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Table 2 General summary of a diversity of sampling and analysis tools for MPs that may be used depending on the intended management and

scientific goals within a particular region and jurisdiction

Category Driver Matrix/location Utility Technical requirements
Risk/exposure Environmental health Oceans, estuaries, etc. Compare thresholds to Low to high
characterization monitoring data

Human health Drinking water, food, etc. Characterize exposure High

Environmental & human All matrices Meta-analysis Very high

health
Sources & pathways Reduce inputs
characterization

Reduce inputs

Atmospheric, stormwater,
wastewater, etc.
Atmospheric, stormwater,

Estimate flux and removal
efficiencies
Pathway attribution

Medium to high

Medium to high

wastewater, etc.

Reduce input, polluter
accountability

information and data into knowledge has failed to progress at
a proportional rate. Indeed, misconceptions and misunder-
standings of what's known and unknown scientifically about
both and topic-
experiences practitioners - particularly regarding risks to
biota.>® In addition to inherent challenges associated with the
complexity and ‘wickedness'of MPs described earlier in this
article and elsewhere,>® widespread inaccuracies both in the
media and even peer-reviewed publications,* and abysmal
sharing of data in published articles,* two significant barriers
to progress are resource constraints and disorganization within
the scientific community.

Resource constraints have long restricted progress in MPs
research and management. One of the most resource-intensive

MPs continue to pervade lay-persons

components is environmental monitoring, as spectroscopic-
based techniques require considerably longer analysis times
than for most contaminants and are relatively expensive (Table
1). While detailed particle-level information provided by spec-
troscopic techniques is essential to assessing risks (e.g:, size,
shape, and polymer distributions),? it is not necessary to obtain

Tier 3

Tier 2

microplastics by mass
(e.g., pyrolysis-gas

chromatography/mass-spectrometry)

Tier 1

surrogate analysis

(e.g., rapid particle counting with nile red)

High risk/exposure areas

Bulk Quantification

Screening Method

Fingerprinting to determine Extreme
sources

such high-resolution information in all situations. Instead,
a diversity of analytical methods will be needed in different
locations and purposes (Table 2). For example, manta trawl nets
could be used to collect MPs in the marine environment and be
analysed with an inexpensive method (e.g., nile red fluores-
cence;®') to determine spatial and temporal trends in contami-
nation, while a suite of sophisticated forensic monitoring tools
could later be used on MPs from a highly polluted area to
determine the manufacturer of those plastics and pursue
accountability or even litigation (Table 2).

Similar to how semi- and non-targeted methods are now
being used as initial screening methods for per- and poly-
fluoroalkyl substances (e.g., total organic fluorine, total oxidiz-
able precursors, etc.),**® a tiered monitoring strategy for MPs
could be developed and implemented to optimize resource
usage by regulatory authorities (Fig. 2). For example, a “tier 1”
screening method (e.g., rapid particle counting using nile red
dye;*') could be used to estimate potential MPs concentrations
and determine if more resource-intensive analytical methods
should be applied (Fig. 2). A potential “tier 2” method may

N
5
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©
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Fig. 2 Proposed tiered monitoring framework for MPs in drinking water or other matrices. Higher tier analytical methods provide additional
information regarding health effects but require additional resources (time and money).
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involve bulk quantification of MPs by mass (e.g., pyrolysis-gas
chromatography/mass-spectrometry),** which would confirm if
suspected particles were indeed MPs (and their mass-based
concentrations), but would not capture particle size or shape
distributions, and would be limited to polymers for which
analytical standards exist (Fig. 2). If mass-based concentrations
of MPs are determined to be of regulatory concern, a “tier 3”
method could then be used, which would provide necessary
information for characterizing risks (Fig. 2).

Availability of a range of tools is essential to reducing
resource barriers for MPs research, however such tools must be
accessible and affordable to maximize their utility. In the 21st
century, an abundance of tools is now available that allow
researchers to share and communicate information, data, and
evidence rapidly and effectively. Many of these tools have the
potential to radically transform the pace at which MPs research
evolves-leading to policies and regulations that could signifi-
cantly reduce the global “plastic toxicity debt” (increasing MPs
concentrations caused by unrecoverable degrading environ-
mental macroplastics) that future generations will inevitably
inherit.®* For example, many reference databases for spectro-
scopic analysis are available but are often proprietary, cost-
prohibitive, and lack spectra for environmentally-relevant
MPs. The recent development of free open databases and soft-
ware such as Open Specy significantly reduces monitoring costs
while increasing transparency, accuracy, and reproducibility of
results.®® Other open-source tools have been recently developed
to estimate the flow and accumulation of MPs through envi-
ronments (e.g., “The Full Multi”;”) and humans (e.g,
“HEASI”;*®) thereby allowing more rapid and transparent
understandings of the contaminant suite and prioritization of
monitoring efforts. Additional solutions with potentially high
impact to the field include harmonization (e.g., language and
definitions, analytical and toxicity testing methods, standard-
ized and reference particle mixtures, reporting standards, etc.);
effective global and local communication between researchers
and decision-makers (e.g., accurate media reporting, peer-to-
peer networks, open-access publications); and living evidence
synthesis tools (e.g., centralized databases; open-source code
repositories; systematic critical reviews).

Significant progress has already been made on the harmo-
nization front, especially with regards to definitions,'” analytical
methods,*" reporting,*®** and hazard study design criteria,***
however many additional challenges remain - particularly in
developing standardized particle mixtures for hazard testing
and monitoring,” and reporting physical traits of MPs in
monitoring studies. The recent development of a living toxicity
database for MPs (i.e., TOMEx) is catalysing the formation of
higher quality studies designed specifically to fit knowledge
gaps and providing a common repository to share published
data.?* Further, a recent ambitious effort has been made to
centralize all tools, databases, and evidence for MPs (ie.,
https://www.plastiverse.org/) according to recommendations by
the Global Commission on Evidence to Address Societal
Challenges.”™ These efforts to widely share evidence could be
hindered by current policies employed by traditional funding
agencies and grants that often lack requirements for
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researchers to share science and data openly.* Finally, such
radical sharing efforts may become more sustainable, fair,
inter/multi/trans-disciplinary, and well-funded through adop-
tion of novel “decentralized science” methods that leverage
cryptoeconomic mechanics (e.g., tokenization, consensus,
crowdsourcing, smart contracts, reputation systems) to coordi-
nate scientific collaborations across large scales and compli-
cated networks”” - a method that has recently shown promise in
mitigating other global challenges such as climate change.”

Conclusion

As the public becomes increasingly more aware of and con-
cerned about their possible exposure to MPs (recent examples
include human blood, breast milk, placenta, and lungs)’*”” and
risks to humans and ecosystems,’® governments must respond
in a satisfactory and rapid manner to maintain public trust
while allocating limited financial and institutional resources
wisely to manage other legacy and emerging contaminants
effectively. Tiered approaches utilizing a suite of analytical
methods in fit-for-purpose applications can maximize data
utility while minimizing costs (Fig. 2). As demonstrated in
a recent risk probabilistic risk characterization in San Francisco
Bay,” a combination of complimentary sampling techniques
and optimized analytical methods are necessary to produce
reliable and representative exposure data. However, develop-
ment of environmental regulations (e.g., total maximum daily
loads, maximum contaminant levels) of MPs will require addi-
tional advances and harmonization of analytical techniques
such that uncertainties of risk characterizations are comparable
to other regulated contaminants.

As government agencies tackle MPs, they should leverage
and promote recently developed fundamental tools and
methods to monitor contamination and assess risks of MPs to
humans and environments. Notably, open-source methods to
document and model exposure and hazards of MPs as a multi-
dimensional contaminant suite (e.g., Open Specy, The Full
Multi, HEASI, ToMEXx)*"**® enable higher resolution risk
characterizations-which are paramount to applying regulatory
frameworks to control MPs. Finally, to achieve full emergence of
MPs as a regulatory contaminant class while making sensible
use of resources, government agencies and scientists alike must
be adaptive and innovative in their approaches through the use
of open-source technologies, tiered and objective-driven moni-
toring strategies, and open collaboration and sharing.
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