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Käsitlusala: 
Before a sampling strategy is devised for 
indoor air monitoring, it is necessary to 
clarify for what purposes, when, where, 
how often and over what periods of time 
monitoring is to be performed. The 
answers to these questions depend, in 
particular, on a number of special 
characteristics of the indoor 
environments, on the objective of the 
measurement and, finally, on the 
environment to be measured. 

Scope: 
Before a sampling strategy is devised for 
indoor air monitoring, it is necessary to 
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how often and over what periods of time 
monitoring is to be performed. The 
answers to these questions depend, in 
particular, on a number of special 
characteristics of the indoor 
environments, on the objective of the 
measurement and, finally, on the 
environment to be measured. 

 

ICS 13.040.20 

Võtmesõnad:  

 
 

EESTI STANDARDI EESSÕNA   NATIONAL FOREWORD 
 This docum

ent is a preview
 generated by EVS



EUROPEAN STANDARD

NORME EUROPÉENNE

EUROPÄISCHE NORM

EN ISO 16000-1

April 2006

ICS 13.040.20  

English Version

Indoor air - Part 1: General aspects of sampling strategy (ISO
16000-1:2004)

Air intérieur - Partie 1: Aspects généraux de la stratégie
d'échantillonnage (ISO 16000-1:2004)

Innenraumluftverunreinigungen - Teil 1: Allgemeine
Aspekte der Probenahmestrategie (ISO 16000-1:2004)

This European Standard was approved by CEN on 9 March 2006.

CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this European
Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical references concerning such national
standards may be obtained on application to the Central Secretariat or to any CEN member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by translation
under the responsibility of a CEN member into its own language and notified to the Central Secretariat has the same status as the official
versions.

CEN members are the national standards bodies of Austria, Belgium, Cyprus, Czech Republic, Denmark, Estonia, Finland, France,
Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania,
Slovakia, Slovenia, Spain, Sweden, Switzerland and United Kingdom.

EUROPEAN COMMITTEE FOR STANDARDIZATION
C OM ITÉ  EUR OP ÉEN DE NOR M ALIS AT ION
EUROPÄISCHES KOMITEE FÜR NORMUNG

Management Centre: rue de Stassart, 36    B-1050 Brussels

© 2006 CEN All rights of exploitation in any form and by any means reserved
worldwide for CEN national Members.

Ref. No. EN ISO 16000-1:2006: E

This docum
ent is a preview

 generated by EVS



EN ISO 16000-1:2006 (E) 

2 

Foreword 

The text of ISO 16000-1:2004 has been prepared by Technical Committee ISO/TC 146 "Air quality" of the 
International Organization for Standardization (ISO) and has been taken over as EN ISO 16000-1:2006 by 
Technical Committee CEN/TC 264 “Air quality” the secretariat of which is held by DIN. 

This European Standard shall be given the status of a national standard, either by publication of an identical 
text or by endorsement, at the latest by October 2006, and conflicting national standards shall be withdrawn at 
the latest by October 2006. 

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following 
countries are bound to implement this European Standard: Austria, Belgium, Cyprus, Czech Republic, 
Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, 
Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, 
Switzerland and United Kingdom. 

Endorsement notice 

The text of ISO 16000-1:2004 has been approved by CEN as a EN ISO 16000-1:2006 without any 
modification. 

ISO 16000 consists of the following parts, under the general title Indoor air: 

 Part 1: General aspects of sampling strategy 

 Part 2: Measurement strategy for formaldehyde 

 Part 3: Determination of formaldehyde and other carbonyl compounds – Active sampling method 

 Part 4: Determination of formaldehyde – Diffusive sampling method 

 Part 6: Determination of volatile organic compounds in indoor and test chamber air by active sampling on 
Tenax TA sorbent, thermal desorption and gas-chromatography using MS/FID 

 Part 9: Determination of the emission of volatile organic compounds from building products and furnishing 
– Emission test chamber method 

 Part 10: Determination of the emission of volatile organic compounds from building products and 
furnishing – Emission test cell method 

 Part 11: Determination of the emission of volatile organic compounds from building products and 
furnishing – Sampling, storage of samples and preparation of test specimens 

The following parts are under preparation: 

 Part 5: Sampling strategy for volatile organic compounds (VOCs) 

 Part 7: Sampling strategy for determination of airborne asbestos fibre concentrations 

 Part 8: Ventilation rate measurement 

 

 

This docum
ent is a preview

 generated by EVS



 

 

  

 

Reference number
ISO 16000-1:2004(E)

© ISO 2004
 

 

 

INTERNATIONAL 
STANDARD 

ISO
16000-1

First edition
2004-07-01

Indoor air — 
Part 1: 
General aspects of sampling strategy 

Air intérieur — 

Partie 1: Aspects généraux de la stratégie d'échantillonnage 

 

This docum
ent is a preview

 generated by EVS



ISO 16000-1:2004(E) 

PDF disclaimer 
This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but 
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In 
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat 
accepts no liability in this area. 

Adobe is a trademark of Adobe Systems Incorporated. 

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation 
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In 
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below. 

 

©   ISO 2004 
All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means, 
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or 
ISO's member body in the country of the requester. 

ISO copyright office 
Case postale 56 • CH-1211 Geneva 20 
Tel.  + 41 22 749 01 11 
Fax  + 41 22 749 09 47 
E-mail  copyright@iso.org 
Web  www.iso.org 

Published in Switzerland 
 

ii  © ISO 2004 – All rights reserved
 

 

This docum
ent is a preview

 generated by EVS



ISO 16000-1:2004(E) 

© ISO 2004 – All rights reserved  iii
 

Contents Page 

Foreword............................................................................................................................................................ iv 
Introduction ........................................................................................................................................................ v 
1 Scope...................................................................................................................................................... 1 
2 Normative references ........................................................................................................................... 1 
3 Special characteristics of the indoor environment ........................................................................... 1 
4 Measurement objective ........................................................................................................................ 3 
5 Sampling procedure ............................................................................................................................. 3 
6 Time of sampling................................................................................................................................... 4 
7 Sampling duration and sampling frequency...................................................................................... 4 
8 Sampling location ................................................................................................................................. 6 
9 Parallel outdoor air measurements..................................................................................................... 6 
Annex A (informative)  Important types of indoor environment and sources of air pollutants .................. 7 
Annex B (informative)  Sources of indoor air pollutants................................................................................. 8 
Annex C (informative)  Examples of substances and their sources ............................................................ 10 
Annex D (informative)  Guidelines for information to be recorded during indoor air measurement........ 13 
Bibliography ..................................................................................................................................................... 21 
 

This docum
ent is a preview

 generated by EVS



ISO 16000-1:2004(E) 

iv  © ISO 2004 – All rights reserved
 

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 represented on that committee. International organizations, governmental and 
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the 
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization. 

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2. 

The main task of technical committees is to prepare International Standards. Draft International Standards 
adopted by the technical committees are circulated to the member bodies for voting. Publication as an 
International Standard requires approval by at least 75 % of the member bodies casting a vote. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent 
rights. ISO shall not be held responsible for identifying any or all such patent rights. 

ISO 16000-1 was prepared by Technical Committee ISO/TC 146, Air quality, Subcommittee SC 6, Indoor air. 

ISO 16000 consists of the following parts, under the general title Indoor air: 

 Part 1: General aspects of sampling strategy 

 Part 2: Sampling strategy for formaldehyde 

 Part 3: Determination of formaldehyde and other carbonyl compounds — Active sampling method 

 Part 4: Determination of formaldehyde — Diffusive sampling method 

 Part 6: Determination of volatile organic compounds in indoor and test chamber air by active sampling on 
Tenax TA sorbent, thermal desorption and gas chromatography using MS/FID 

 Part 9: Determination of the emission of volatile organic compounds — Emission test chamber method 

 Part 10: Determination of the emission of volatile organic compounds — Emission test cell method 

 Part 11: Determination of the emission of volatile organic compounds — Sampling, storage of samples 
and preparation of test specimens 

The following parts are under preparation: 

 Part 5: Sampling strategy for volatile organic compounds (VOCs) 

 Part 7: Sampling strategy for determination of airborne asbestos fibre concentrations 

 Part 8: Ventilation rate measurement 
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Introduction 

The ISO 16000 series deals with indoor air measurements. This part of ISO 16000 is intended as an aid to 
planning indoor air pollution measurements. Additional parts of ISO 16000 describe the sampling strategy, 
including the conditions to be observed for the particular substances or groups of substances, such as the 
dependence of indoor air pollution concentrations on atmospheric humidity or temperature or other effects. 
The actual procedures dealing with indoor air measurements for the individual substances are also presented 
in other parts of ISO 16000. 

An inappropriate monitoring strategy can contribute to the overall uncertainty of the measurement result to a 
greater extend than the monitoring procedure itself. 

Attention should be given to the special role of the human sense of smell in identifying substances or classes 
of substances in indoor air. Here it is not so much the sensitivity of the sense of smell, but the memory of 
smell and the experience of the specialist (chemist, perfume specialist) that is important. Sensory information 
can greatly simplify the identification of air pollutants and consequently influence the sampling strategy. 
However, sensoric adaptation affects the sensory information, particularly in the case of persistent indoor 
pollutants. 

The interpretation of indoor air measurements is assisted by the use of guideline values for acceptable indoor 
air quality. To draw a conclusion about whether and to what extent the concentrations of a pollutant measured 
in a room exceed the normal level or the level acceptable from the standpoint of health, it is useful to rely on 
guideline values or published literature. The column “Remarks” of Table C.1 (see Annex C) gives available 
World Health Organization (WHO) air quality guidelines for indoor air[1]. It is emphasized, however, that these 
values are not legally binding. In the absence of published guideline values, the investigator may consult peer 
reviewed journal articles or other literature for guidance on typical values observed in buildings without 
reported complaints. 

Representatives of various technical fields should be involved in the planning of indoor air quality 
measurements. 

Table A.1 of this part of ISO 16000 summarizes the most important types of indoor environment, and 
examples of the sources that may be encountered in them. The list is not, of course, fully comprehensive 
because of the large number of possibilities. 

Table B.1 shows the sources of indoor air pollutants and the most important substances emitted. Table C.1 
lists substances frequently detected and their possible sources. In some cases, the sources of indoor pollution 
arise outside the building; for example, benzene from vehicle traffic and petrol stations, and chlorinated 
hydrocarbons from nearby dry-cleaning establishments. Soil emissions may also be important if, for example, 
buildings have been erected on old landfills, industrial sites, or uranium-containing soils which emit radon. 

Annex D contains a checklist relating to information to be recorded when indoor air measurements are carried 
out. This list is also intended to aid the user of this part of ISO 16000 in the subsequent assessment of the 
analytical result. 

The sampling strategy procedure described in this part of ISO 16000 is based on Guideline VDI 4300 Part 1[2]. 
Similar national standards exist[3], [4], [5]. 
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Indoor air — 

Part 1: 
General aspects of sampling strategy 

1 Scope 

This part of ISO 16000 is intended to aid the planning of indoor pollution monitoring. 

Before a sampling strategy is devised for indoor air monitoring, it is necessary to clarify for what purposes, 
when, where, how often and over what periods of time monitoring is to be performed. The answers to these 
questions depend, in particular, on a number of special characteristics of the indoor environments, on the 
objective of the measurement and, finally, on the environment to be measured. This part of ISO 16000 deals 
with the significance of these factors and offers suggestions on how to develop a suitable sampling strategy. 

This part of ISO 16000 is applicable to indoor environments such as dwellings with living rooms, bedrooms, 
do-it-yourself rooms, recreation rooms and cellars, kitchens and bathrooms; workrooms or work places in 
buildings which are not subject to health and safety inspections in regard to air pollutants (for example, offices, 
sales premises); public buildings (for example hospitals, schools, kindergartens, sports halls, libraries, 
restaurants and bars, theatres, cinemas and other function rooms), and also cabins of vehicles[6]. 

NOTE In some countries, workplaces such as offices and sales premises are subject to health and safety inspections 
with regard to air pollutants. 

2 Normative references 

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

ISO/IEC 17025, General requirements for the competence of testing and calibration laboratories 

Guide to the expression of uncertainty in measurement (GUM), BIPM, IEC, IFCC, ISO, IUPAC, IUPAP, 
OIML, 1995 

3 Special characteristics of the indoor environment 

Careful planning of sampling and the entire measurement strategy are of particular significance since the 
result of the measurement may have far-reaching consequences (e.g. with regard to the need for remedial 
action or the success of such an action). 

The determination of indoor air pollutants proceeds, as a rule, by either of two approaches. 

a) Sampling is carried out on-site using instruments that are as manageable and simple as possible, and 
subsequently analysis is carried out in the laboratory; or 

b) sampling and analysis are performed on-site by direct-reading measuring systems. 
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