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Annex 11 to the technical guidelines
Analytical methods for the determination of unintentional POPs

The present annex contains references applicable to PCDD and PCDF only, since the other
unintentionally produced POPs, i.e., PCBs, HCB and PeCB, are covered by the Pesticide POPs
technical guidelines (UNEP, 2015a) and the PCBs technical guidelines (UNEP, 2015).

1. ISO methods

1. ISO methods are available for a fee from www.iso.org and are globally applicable. The
published methods listed below, which were valid as of August 2014, may be retrieved.

Standard Language(s)

ISO 17858:2007 English

Water quality -- Determination of dioxin-like polychlorinated biphenyls -- Method using gas
chromatography/mass spectrometry

Edition: 1,TC 147/SC 2, 1CS: 13.060.50
Document available as of: 12.02.2007
ISO 16000-13:2008 English,

Indoor air -- Part 13: Determination of total (gas and particle-phase) polychlorinated dioxin- French
like biphenyls (PCBs) and polychlorinated dibenzo-p-dioxins/dibenzofurans (PCDDs/PCDFs)
-- Collection on sorbent-backed filters

Edition: 1, TC 146/SC 6, ICS: 13.040.20
Document available as of: 29.10.2008

ISO 16000-14:2009 English,

Indoor air -- Part 14: Determination of total (gas and particle-phase) polychlorinated dioxin- French
like biphenyls (PCBs) and polychlorinated dibenzo-p-dioxins/dibenzofurans (PCDDs/PCDFs)
-- Extraction, clean-up and analysis by high-resolution gas chromatography and mass
spectrometry

Edition: 1, TC 146/SC 6, ICS: 13.040.20
Document available as of: 15.05.2009
1SO 18073:2004 English,

Water quality -- Determination of tetra- to octa-chlorinated dioxins and furans -- Method using | French
isotope dilution HRGC/HRMS

ISO 18073:2004 specifies a method for the determination of tetra- to octa-chlorinated dibenzo-
p-dioxins (PCDDs) and dibenzofurans (PCDFs) in waters and waste waters (containing less
than 1 % by mass solids) using high-resolution gas chromatography/high-resolution mass
spectrometry (HRGC/HRMS). The minimum levels (MLs) at which the PCDDs/PCDFs can
currently be determined with no interferences present are specified. This method is
"performance based". The analyst is permitted to modify the method to overcome interferences
or lower the cost of measurements, provided that all performance criteria are met. The
requirements for establishing method equivalency are given.

Edition: 1, TC 147/SC 2, ICS: 13.060.50
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2. CEN methods

2. Methods can be obtained against a fee at the following website: www.cen.eu. They are
applicable to European Union Member States. The following published methods are available:
Standard Title Directive (OJEU citation’)
reference
CEN/TC 264 - Air quality
EN 1948-1:2006 | Stationary source emissions - Determination of the mass concentration |94/67/EC (No.)
of PCDDs/PCDFs and dioxin-like PCBs - Part 1: Sampling of 89/429/EEC (No.)
PCDDs/PCDFs 89/369/EEC (No.)
EN 1948-2:2006 | Stationary source emissions - Determination of the mass concentration | 94/67/EC (No.)
of PCDDs/PCDFs and dioxin-like PCBs - Part 2: Extraction and clean- | 89/429/EEC (No.)
up of PCDDs/PCDFs 89/369/EEC (No.)
EN 1948-3:2006 | Stationary source emissions - Determination of the mass concentration |94/67/EC (No.)
of PCDDs/PCDFs and dioxin-like PCBs - Part 3: Identification and 89/429/EEC (No.)
quantification of PCDDs/PCDFs 89/369/EEC (No.)
EN 1948-4:2010 | Stationary source emissions - Determination of the mass concentration | -
of PCDDs/PCDFs and dioxin-like PCBs - Part 4: Sampling and
analysis of dioxin-like PCBs
EN ISO 16000- [Indoor air - Part 12: Sampling strategy for polychlorinated biphenyls | 89/106/EEC (No)
12:2008 (PCBs), polychlorinated dibenzo-p-dioxins (PCDDs), polychlorinated
dibenzofurans (PCDFs) and polycyclic aromatic hydrocarbons (PAHs)
(ISO 16000-12:2008)

* Official Journal of the European Union, accessible in languages from: http://eur-lex.curopa.cu/

3. United States of America

3. The Office of Solid Waste of the U.S. Environmental Protection Agency has produced various
methods that can be retrieved from
http://www.epa.gov/waste/hazard/testmethods/sw846/online/index.htm. Several series of wastewater
methods have been published under 40 CFR Part 136, including the 200, 600 and 1600 series. All series
are available at http://water.epa.gov/scitech/methods/cwa/methods_index.cfm. In addition to wastewater
methods, the EPA has produced methods for air (300 series, MACT standards), drinking water (500
series) and solid waste (8000 series).

Method (including

updates) Title

8280, 8280A, 8280B | The Analysis of Polychlorinated Dibenzo-p-Dioxins (PCDDs) and Polychlorinated
Dibenzofurans (PCDFs) by High-Resolution Gas Chromatography/Low Resolution Mass

Spectrometry (HRGC/LRMS)

8290, 8290A SW846 Method 8290, "Polychlorinated Dibenzodioxins (PCDDs) and Polychlorinated
Dibenzofurans (PCDFs) by High-Resolution Gas Chromatography/High Resolution Mass
Spectrometry (HRGC/HRMS)", Revision 0, November 1992. Available at:

http://www.epa.gov/osw/hazard/testmethods/sw846/pdfs/8290a.pdf

0023A (Up. III) Sampling Method for Polychlorinated Dibenzo-p-Dioxins and Polychlorinated
Dibenzofuran Emissions from Stationary Sources (Note: This method is a revision of

Method 23, 40 CFR Part 60.)

Method 23 - Determination of Polychlorinated Dibenzo-p-dioxins and Polychlorinated
Dibenzofurans from Municipal Waste Combustors. Available at:

http://www.epa.gov/ttn/emc/promgate/m-23.pdf

613 Methods for organic chemical analysis of municipal and industrial wastewater method

613—2,3,7,8-Tetrachlorodibenzo-p-dioxin
EPA Solid Waste. Available at:
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Method (including

updates)

Title

http://www.epa.gov/waterscience/methods/method/organics/613.pdf

TO-9

Determination Of Polychlorinated, Polybrominated And Brominated/Chlorinated
Dibenzo-p-Dioxins And Dibenzofurans In Ambient Air

1613B

Tetra- through Octa-Chlorinated Dioxins and Furans by Isotope Dilution HRGC/HRMS,
October 1994; EPA Office of Water

Isomer-specific determination of the 2,3,7,8-substituted, tetra- through octa-chlorinated,
dibenzo-p-dioxins and dibenzofurans in aqueous, solid, and tissue matrices by isotope
dilution, high resolution capillary column gas chromatography (HRGC)/high resolution
mass spectrometry (HRMS) It is approved by Federal Register 1997 under Clean Water
Act and applicable to (waste)water, soil, sediment, biota/ tissues

http://www.epa.gov/ost/methods/1613.pdf, Tetra-through Octa-Chlorinated Dioxins and
Furans by Isotope Dilution High Resolution Gas Chromatography/High Resolution Mass
Spectrometry Revision B

23

Method 23 - Determination of Polychlorinated Dibenzo-p-dioxins and Polychlorinated
Dibenzofurans from Municipal Waste Combustors. Available at:
http://www.epa.gov/ttn/emc/promgate/m-23.pdf

China

4. China’s national standards for environmental monitoring can be retrieved from
http://kjs.mep.gov.cn/hjbhbz/ and are available in Chinese only; an unofficial translation of the titles of
the standards is provided below.

5. The Chinese national standards for PCDD/PCDF analysis (HJ-77.1-2008, HJ-77.2-2008, HJ-
77.3-2008, HJ-77.4-2008) are a mix of international methods, including EN 1948, EPA methods 1613,
8290 and 23 A and Japanese Industrial Standard (JIS) methods K0311 and K0312, but they most
resemble EN 1948. The Chinese national standards for PAH analysis are different from those of other
counties; however, the target 16 PAHs in HJ478-2009 are the same chemicals as those covered by EPA
method 610.

Standard reference Title

HJ-77.1-2008 Water quality - Determination of polychlorinated dibenzo-p-dioxins (PCDDs) and
polychlorinated dibenzofurans (PCDFs) by isotope dilution HRGC-HRMS
Document available as of: 31.12.2008

HJ-77.2-2008 Ambient air and waste gas - Determination of polychlorinated dibenzo-p-dioxins
(PCDDs) and polychlorinated dibenzofurans (PCDFs) by isotope dilution HRGC-HRMS
Document available as of: 31.12.2008

HJ-77.3-2008 Solid waste - Determination of polychlorinated dibenzo-p-dioxins (PCDDs) and
polychlorinated dibenzofurans (PCDFs) by isotope dilution HRGC-HRMS
Document available as of: 31.12.2008

HJ-77.4-2008 Soil and sediment - Determination of polychlorinated dibenzo-p-dioxins (PCDDs) and
polychlorinated dibenzofurans (PCDFs) by isotope dilution HRGC-HRMS
Document available as of: 31.12.2008

5. Japan
a) JISK0311:2005

6. JIS K 0311:2005 standard serves to determine tetra-through octachlorodibenzo-p-dioxins, tetra-
through octachlorodibenzofurans and dioxin-like polychlorinatedbiphenyls in stationary source
emissions.

7. The standard specifies the method of analysis for tetra-through octachlorodibenzo-para-dioxins,
tetra-through octachlorodibenzofurans and dioxin-like PCBs in exhaust gas that are generated by
combustion and chemical reactions and are discharged to flues, stacks or ducts in stationary source
emissions using gas chromatography instruments coupled with mass spectrometers.
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8. Date Established: 1999-09-20, Date Revised: 2005-06-20, Date Published: 2005-06-20; 2008-01-
20 (Revised).

9. The standard is available in Japanese and English and can be obtained for a fee from
http://www.webstore.jsa.or.jp/webstore/Com/FlowControl.jsp?lang=en&bunsyold=JIS+K+0311%3A20
05&dantaiCd=JIS &status=1&pageNo=0.

6. Germany

Method Title / Description

DIN ISO 16000-13 | 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 (ISO 16000-13:2008)

Published in 2010-03; available in German, English and French.

DIN ISO 16000-14 | Indoor air — Part 14: Determination of total (gas and particle-phase) polychlorinated
dioxin-like biphenyls (PCBs) and polychlorinated dibenzo-p-dioxins/dibenzofurans
(PCDDs/PCDFs) — Extraction, clean-up and analysis by high-resolution gas
chromatography and mass spectrometry.

Published on 2009-05-15; available in German, English and French.

DIN EN ISO Indoor air - Part 12: Sampling strategy for polychlorinated biphenyls (PCBs),
16000-12 polychlorinated dibenzo-p-dioxins (PCDDs), polychlorinated dibenzofurans (PCDFs) and
polycyclic aromatic hydrocarbons (PAHs) (ISO 16000-12:2008)

Published in 2008-08; available in German, English and French.

DIN ISO 16000-13 | 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 (ISO 16000-13:2008)

Published in 2010-03; available in German, English and French.

VDI 3498 Blatt 1 Ambient air measurement - Indoor air measurement - Measurement of polychlorinated
dibenzo-p-dioxins and dibenzofurans; Method using large filters

Published in 2002-07; available in German and English.

VDI 3498 Blatt 2 Ambient air measurement - Indoor air measurement - Measurement of polychlorinated
dibenzo-p-dioxins and dibenzofurans; Method using small filters

Published in 2002-07; available in German and English

DIN38414-20 German standard methods for the examination of water, wastewater and sludge - Sludge
and sediments (group S) - Part 20: Determination of 6 polychlorinated
biphenyls (PCB) (S 20)

Published in 1996-01; available in German and English.

7. Canada

Report EPS 1/RM/19, February 1992

Reference Method for the Determination of Polychlorinated Dibenzo-para-dioxins (PCDDs) and
Polychlorinated Dibenzofurans (PCDFs) in Pulp and Paper Mill Effluents.

Available at: http://www.ec.gc.ca/lcpe-cepa/default.asp?lang=En&n=89496F4E-1.

Report EPS 1/RM/23, October 1992
Internal Quality Assurance Requirements for the Analysis of Dioxins in Environmental Samples.
Available at: http://www.ec.gc.ca/lcpe-cepa/default.asp?lang=En&n=5ED227EE-1.
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