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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 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.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

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. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to
the World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see
www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 190, Soil quality, Subcommittee SC 4,
Biological characterization.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

Determining if the soil microbial community is healthy is a complex task and is influenced by the
community’s resistance and resilience to disturbanceslll. In its simplest terms, a healthy soil is one that
functions in organic matter decomposition (OMD) and nutrient cycling. In fact, a suite of standardized
test methods are needed to better understand the ecology of the soil microbial community and its
role in soil function and structurel2l. However, one key soil microbiological function is organic matter
decomposition. Unfortunately, there is a lack of standardized procedures for quantitatively measuring
this important process. As such, the ability of soil microorganisms to decompose lignin cellulosic
material provides evidence that the microbial population is active in OMD and carbon cycling. A
standard field method currently available for assessing soil OMD inhibition from environmental
contaminants involves using litter bags placed in experimental plots[3]; however, there is no standard
method available for a laboratory-based assessment of organic matter decomposition. A laboratory-
based method has been developed using the same principles as the litterbag method. In place of
indigenous organic matter (i.e. tree leaves, crop material, etc.), the laboratory-based method uses
readily accessible filter paper as a standard organic material for organic matter decomposition tests[4l,
The laboratory-based method has been used and described in several research studies as part of a
greater soil microbial health (SMH) assessment suite of tests[2l[6]l. The studies evaluated the impact
of contaminants in soil from brownfield sites or from testing of chemical-spiked control soil for risk
assessment research.

This document outlines a procedure for determining the effects of contaminated soils on the
decomposition of organic matter (lignin cellulosic filter paper) following a standardized methodology.
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INTERNATIONAL STANDARD ISO 23265:2022(E)

Soil quality — Test for estimating organic matter
decomposition in contaminated soil

WARNING — Contaminated soils may contain unknown mixtures of toxic, radiotoxic, genotoxic,
mutagenic, or otherwise harmful chemicals or infectious microorganisms. Occupational health
risks may arise from dust or evaporated chemicals during handling and incubation. Precautions
should be taken to avoid skin contact.

IMPORTANT — The electronic file of this document contains colours which are considered to be
useful for the correct understanding of the document. Users should therefore consider printing
this document using a colour printer.

1 Scope

This document specifies a test procedure for the evaluation of the habitat function of soils by
determining effects of soil contaminants and substances on organic matter decomposition. This test
is applicable to natural soils and soil materials of unknown quality (e.g. contaminated sites, amended
soils, soils after remediation, agricultural or other sites under concern). This document also specifies
how to use this method for testing substances under temperate conditions.

This document is not applicable to substances for which the air/soil partition coefficient is greater than
1. It is not applicable to substances with vapour pressure exceeding 300 Pa at 25 °C.

NOTE The stability of the test substance cannot be ensured over the test period. No provision is made in the
test method for monitoring the persistence of the substance under test.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements 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.

[SO 10390, Soil, treated biowaste and sludge - Determination of pH

ISO 10694, Soil quality — Determination of organic and total carbon after dry combustion (elementary
analysis)

ISO 11265, Soil quality — Determination of the specific electrical conductivity

ISO 11277, Soil quality — Determination of particle size distribution in mineral soil material — Method by
sieving and sedimentation

ISO 11465, Soil quality — Determination of dry matter and water content on a mass basis — Gravimetric
method

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

ISO and [EC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/
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31
contaminant
substance or agent present in the soil as a result of human activity

3.2

ECx

effective concentration

concentration (mass fraction) of a test sample or test substance that causes x % of an effect on a given
endpoint within a given exposure period

Note 1 to entry: The ECx is expressed as a percentage of soil to be tested (dry mass) per soil mixture (dry mass).
When substances are tested, the ECx is expressed as mass of the test substance per dry mass of soil in milligrams
per kilogram. This can only be determined for chemically-spiked soil.

3.3
limit test
single concentration treatment consisting of at least five replicates for:

a) the testsoil (3.8) or the highest concentration of test substance mixed into the control soil (3.7), and

b) the control soil

3.4

LOEC

lowest observed effect concentration

lowest test substance concentration that has a statistically significant effect (probability p < 0,05)

Note 1 to entry: In this test, the LOEC is expressed as a mass of test substance per dry mass of the soil to be
tested. All test concentrations above the LOEC should usually show an effect that is statistically different from
the control. This can only be determined for chemically-spiked soil.

3.5

NOEC

no observed effect concentration

highest test substance concentration immediately below the LOEC (3.4) at which no effect is observed

Note 1 to entry: In this test, the concentration corresponding to the NOEC, has no statistically significant
effect (probability p > 0,05) within a given exposure period when compared with the control. This can only be
determined for chemically-spiked soil.

3.6

reference soil

uncontaminated soil with comparable pedological properties (nutrient concentrations, pH, organic
carbon content and texture) to the test soil (3.8) being studied

3.7

control soil

reference soil (3.6) used as a control against chemically-spiked test soil (3.8), which fulfils the validity
criteria

Note 1 to entry: it is advisable that a control soil be proven to be suitable for use by demonstrating the ability of
this soil to meet the standard’s test validity criteria prior to definitive testing.

Note 2 to entry: Control soil cannot be artificial soil (AS) as it is known that this type of soil does not meet the
validity criteria of the test.

3.8
test soil
sample of field-collected soil or chemically-spiked soil to be evaluated for toxicity to the soil microbial
community
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