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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.
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Introduction

This document is one of a group of standards providing guidance on site investigation in general, and
sampling in particular, for the principal purpose of determining soil quality. It is intended to be used in
conjunction with the other parts of the ISO 18400 series. The role/position of the standards within the
total investigation programme is shown in Figure 1.

This document describes investigation and sampling procedures for determination of soil quality on
natural, near natural and cultivated sites. Its structure is generally similar to that of ISO 18400-203

w
IS

It

Th
TH
re
in
m
N(

an
def

+al A | g | 4] o 43 4 £ 4 PR R | i o e ik 1 |
HOUIT PrUviIUTS gUIU4dIItT UL LHIT TIIVES LIS dUIUIDN U PULTIIUIAITY CUIILAITITITIIIAiTU SITTS. TIT dLLUT U4

D 18400-104, it recommends that investigations should be undertaken in three phases:
preliminary investigation (desk study and site reconnaissance) in accordance with 1SO 18
exploratory investigation (this document);
detailed site investigation (this document).

s recognized that:

the preliminary investigation needs to be no more detailed than required by the tasl
(objectives of the investigation), but some basic informatiof, is always required for r
legality, safety of those carrying out site work including site reconnaissance, and protect
environment;

the preliminary investigation might show that no intrusive investigation is required;

an exploratory investigation might suffice in.Some cases with no requirement for a
investigation;

an exploratory investigation is not alwaysfeeded in advance of a detailed investigation;
it might be desirable to carry out each'phase of an investigation in stages;

during any phase of an investjgation it might become apparent that the site should be tr¢
potentially contaminated site = decisions will then be required whether to proceed as pl
delay the investigation, andyor carry out an investigation in accordance with ISO 18400-2

le guidance also calls far the formulation of a conceptual site model as described in ISO 1§

quired by the taskiwhand but helps in the design of intrusive phases of investigation. In pr3
vestigator will always have a mental image of the site and formal development of the conce
bdel helps toneveal what could be serious flaws in this mental image.

TE Clauses 4, 5 and 6 provide guidance applicable to sampling on the generality of natural, ne
d cultivated sites. Clause 7 provides additional guidance in relation to sampling for particular pur
termilation of mobile nitrogen) and soil types (e.g. peat soils).
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The investigation programme

Define the sampling plan
ISO 18400-101

Choose the sampling strategy
ISO 18400-104

Field and soil
observations

1SO 25177

with the sampling plan
1SO 18400-102

If necessary undertake sample
pretreatment to produce a
laboratory sample
1SO 18400-201

Laboratory
sample
Storage

ISO 18400-105

Transport the laboratory sample
to the laboratory
ISO 18400-105

Storage

!
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Field
measurements

Produce a Sampling report
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NOTE 1

NOTE 2

|—| Analyse data against programme objectives

Numbers in circles define the key elements (1 to 7) of the investigation programme.

Figure 1 displays a generic process which can be amended when necessary.

Figure 1 — Links between the essential elements of an investigation programme
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Guidance on the procedure for investigation of natural,
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gulidance is givénii the ISO 5667 series of standards. ISO 15175 provides guidance on the relationshi
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Scope

1is document provides guidance on the sampling of soils of
natural and near-natural sites,

natural arboreal areas including forests and woods,
areas used for agriculture (arable and pasture sites),

areas used for horticulture (including domestic gardens, allotiments), and

s applicable to
soil investigations and evaluations in the field;and

collection of samples for chemical, geochemical, physical, and biological characterization
soil materials in the laboratory.

1is document sets out appropriate strategies for the design of sampling programmes, field py

ying, milling). It is intended to be'used in conjunction with the other parts of the ISO 184
tention is, in particular, drawn’to the requirements concerning collection, handling and 3
il for assessment of biological functions in ISO 18400-206.

TE1 Groundwaterand surface water can be adversely impacted by agricultural and related
ch as nitrates and pésticides, and by translocation of soil particles. In turn, knowledge about wat
h provide information about possible sources of groundwater contamination or contaminatir
Pestigation of groundwater and surface water quality is outside of the scope of this document

| propertiesiand groundwater quality.

TE 2 2t could also be appropriate to investigate ambient air, vegetation, potable water supplies an
other media depending on the findings of the preliminary investigation.

areas used for special crop-cultivation, orchards, vineyards, commercial plantations and forests, etc.

fsoil and

ocedures

d subsequent treatment of samples’ for transport and storage prior to sample pretreatinent (e.g.

DO series.
torage of

activities,
er quality
g run-off.
; relevant
b between

d a variety

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.

ISO 11074, Soil quality — Vocabulary

ISO 18400-103, Soil quality — Sampling — Part 103: Safety

[SO 18400-104:2018, Soil quality — Sampling — Part 104: Strategies

© ISO 2018 - All rights reserved
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 11074 and ISO 18400-104 apply.

NOTE

When the definitions in these two documents differ, those in ISO 18400-104 take precedence.

[SO and IEC maintain terminological databases for use in standardization at the following addresses:

— ISOO

— IEC Electropedia: available at https://www.electropedia.org/

nline browsing platform: available at https://www.iso.org/obp

4 Objectives of sampling

The inves

— the opjective of the investigation, and

— Curre¢

The objed

— colle¢tion of information on general soil quality with regard to preservation and improvement
ecolggical soil functions;

tigation, sampling and analytical strategies are determined mainly by

nt and previous soil/land use.

tive of investigations can be various but might be:

of

— collegtion of information for evaluation of soil quality and nutrient supply or nutrient demand with

regaf

— colleg¢tion of information to manage and evaluate the effects of the addition of soil amendmer
matefrials such as sewage sludge;

— collegtion of information for soil mapping, classification and taxation;

d to preservation and improvement of the productivity of soils;

ts

— collegtion of information on the quality of forest and woodland (arboreal) soils in connection with

study of damaged trees or other vegetation;
— collegtion of information for estahlishment and maintenance of soil monitoring areas;

— colleg¢tion of information for.teplicate samples used for soil specimen banks or environment

speci

Further g

5 Prin

5.1 Ge

This doc

men banks.

uidance about the setting of objectives for soil sampling is given in ISO 18400-104.

ciples, requirements and general considerations for soil sampling

heral

ment should be used in conjunction with ISO 18400-104 which gives general guidance on t

development of site investigation strategies and detailed guidance on sampling strategies.

al

This clause summarizes general principles, requirements and considerations for soil sampling which
should be taken into account for natural, near-natural and cultivated sites.

The aspects in 5.3 to 5.16 should be considered when developing a sampling strategy and preparing the

sampling

NOTE 1

plan in accordance with ISO 18400-101.

Clause 5 and 6 provide guidance applicable to sampling on the generality of natural, near-natural
and cultivated sites. Clause 7 provides additional guidance in relation to sampling for particular purposes (e.g.
determination of mobile nitrogen) and soil types (e.g. peat soils).

© ISO 2018 - All rights reserved
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NOTE 2

ISO 18400-205:2018(E)

A supposed natural site or near-natural site (e.g. an agricultural site or a wooded site) could be

a potentially contaminated site, not only because of activities carried out on the site, but because they were
developed in the past on potentially contaminated land, for example an old refuse disposal site (landfill) or
mining waste. This could have significance for agricultural performance of a site and the health and safety of the
investigator; hence the need for a good site history to be developed as part of the preliminary investigation.

5.2 General strategy of site investigation

5.2.1 General

Th

Th

O completion of soil sampling activities during any phase or stage ofiinvestigation, a sampli

sh
Fa
T}

the objectives (see Clause 4).

Be
in

le principal site investigation phases are
preliminary investigation (see 5.2.3),
exploratory investigation (see 5.2.5), and
detailed (main) site investigation (see 5.2.6).

le relationship between these phases is illustrated in Figure 2.

ould be prepared in accordance with ISO 18400-107 (see Clause:8).
llowing completion of the investigation, a report giving its résults should be prepared.

le strategy for the investigation (whether preliminary, exploratory or detailed) will be deter

fore embarking on any phase or stage of investigation, it is important to set data quality (
terms of the type, quantity and quality (e.g. analytical quality) of the data and other inform
to be collected. These data quality objectives,;will depend in part on the nature of the decis
hde on the basis of the investigation, and the confidence required in those decisions.

hen deciding on the strategy, consideration should be given to the applicability and use
alysis and/or in situ measurement.techniques (e.g. see ISO 12404 and ISO 13196).

ng report

mined by

bjectives
htion that
ons to be

pf on-site
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Decide if an investigation is required

!

Decide investigation objectives — Clause 4

!

Carry out preliminary investigation — 5.2.3 and ISO 18400-202

'

Prepare preliminary conceptual site model — 5.2.4

Is
intrusive investigation
required?

Isan
exploratory investigatipn

required?

Decide d
Design i

Carry oy
Prepare|
Refine |

Explordtory investigation — 5.2.5 and ISO 18400-104, 4.3.3

bjectives (investigation and sampling)
hvestigation

Design §ampling strategy

tinvestigation
Sampling report (Clause 8 and ISO 18400-107)
bnceptual site model

No

No

Isa
main/detailed investigation
required?

Detailg
Decide
Design
Design
Carry o
Prepar

objectives (investigation@nd-sampling)
investigation

sampling strategy

ut investigation

d investigation - 5.2.6 and1SO 18400-104, 4.3.4

e sampling repert(Clause 8 and ISO 18400-107)

No

!

Prepare factual report

1

NOTE

A

Refine conceptual site model

'

Prepare interpretive report

This is an example of a site investigation process for agricultural sites.

Figure 2 — Site investigation process
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5.2.2 Conceptual site model

A conceptual site model should be developed and refined as the investigation proceeds in accordance
with the guidance in ISO 18400-104. It should be presented in narrative, tabular or graphical form, or a
combination of forms. It needs to be no more complex than the objectives of the investigation require.

NOTE1 A conceptual site model is a synthesis of all that is known about a site and its surroundings that is
relevant to the task. Preparation of the conceptual site model requires some interpretation of the information
available and explicit recognition of the uncertainties in the information. Even when a formal conceptual site
model is not prepared, investigators will have a conceptual site model of the site in their mind. This could be
d ngprmmlv miclpading if a2 proper prp]imin;)rv investigation has not heen carried out and. for qump]e, the
presence of an animal burial pit in the corner of a field is not known about.

NQTE 2  Although the conceptual site model is usually first formally prepared following-a pteliminary
inyestigation, it first comes into existence the moment the question is asked whether the.Site ngeds to be
investigated. At that stage, for example, it might be recognized that the site is agriculturalNand used fpr keeping
livestock and the investigator will immediately form an initial picture about what the-site’'might be like and act
acrordingly. Thus, it is this initial conceptual site model and the purpose of the overalVinvestigation [that guide
decisions about the scope and depth of preliminary investigation required.

5.2.3 Preliminary investigation

A [preliminary investigation in accordance with ISO 18400-202-should be carried out pripr to any
infrusive investigation. The depth and detail of the prelimidary investigation should be tjilored to
the objectives of the investigation. The preliminary investigation should lead to the development of a
preliminary conceptual site model and possibly to hypotheSes that can be tested during the sybsequent
inyestigation.

NQPTE1 The preliminary investigation needs only tobe as detailed as required by the task in hand} but there
will usually be a requirement for a minimum information set relating for example to site location and setting, site
ownership, site access, safety and protection of theenvironment.

N(QTE 2 Detailed guidance on preliminarydnvestigations is provided in ISO 18400-202, including the type of
information that could be required in relation to particular types of site, such as agricultural and negr-natural
sites, wooded sites and potentially confarhinated sites. ISO 18400-202 includes reference to activities other
than normal farming activities that tnight give rise to contamination of farmland. Land used for hofticulture,
orchards, etc. can also be contaminated.

NQPTE3  The preliminary investigation might provide information that suggests that the site, or part of the
sitle, is “a potentially contaminated site” requiring investigation in accordance with ISO 18400-203. A decision
might be required as to whether to proceed with an investigation in accordance with this document, t¢ delay the
inyestigation, or to constrain the area to be investigated, until the results of the investigation for contamination
arg available.

5.2.4 Preliminary conceptual site model

A |preliminary conceptual site model should be developed from the results of the preliminary
inyestigation. It needs to be no more complex than the objectives of the investigation require.

Formal hypotheses about the site that can be tested during an on-site investigation should be developed
when appropriate.

NOTE During the site reconnaissance, areas of poor plant growth within an otherwise healthy looking crop

might be seen. Ideas (hypotheses) about possible causes can be postulated and tested during the subsequent on-
site investigation.

5.2.5 Scope of exploratory investigation

The exploratory investigation involves a limited on-site investigation. The data and information
produced are assessed to determine if the hypotheses from the preliminary investigation are correct,
and, where appropriate, to test other aspects of the conceptual site model. In some cases where the

© IS0 2018 - All rights reserved 5
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hypotheses are indicated as being correct, no further investigation might be needed. However, when
this is not the case, it will be necessary to either

— carry outa further stage of exploratory investigation before proceeding to the design and execution
of a detailed investigation, or

— carry out a detailed site investigation to produce sufficient information to achieve the objectives of
the investigation.

NOTE 1
although

Exploratory investigations typically comprise one or more judgmental (targeted) sampling exercises

ystematic sampling or composite sampling might also sometimes be carried out

NOTE 2
from the f
growth of
can decidg
the client

5.2.6 S

The amot

stage of it) will vary depending on the nature of the site, and the objectives’ of the investigation. T

implicati

5.3 Ty

The type
applicabi

— singl
— clust
— spati

Spatial ¢
cultivate

NOTE

— distu
struc

— undis
the sd

5.4 Selectionof sampling locations

In the case of an agricultural site, an exploratory investigation could be used to confirm conclusig
reliminary investigation about the soil type(s) present or to test a hypothesis, for examplesthat pd
vegetation is due to compaction and/or waterlogging. With this information available, thednvéstigat
whether more detailed investigation is required, or that sufficient information is available to adv
e.g. the farmer).

cope of detailed site investigation

Int and nature of the information required from a detailed site investigation (or any particul

ns of the decisions on what actions should be implemented on asite will vary from site to si

pbes of sample

ity for particular purposes. It should be decided whether to take

b samples (which can be disturbed or undisturbed - see Note) (see ISO 18400-104:2018, 6.4.
b1 samples (see [ISO 18400-104:2018, 6.4.3); or

]l composite samples (see ISO 18400+104:2018, 6.4.4).

bmposite samples are commonly used for the investigation of natural, near-natural a
| sites.

Types of sample, include (see’1SO 18400-104:2018, 6.4.1):

'bed samples (mass-preportional sampling, samples obtained without any attempt to preserve the s
fure);

turbed samples (volume-proportional sampling, samples obtained using a method designed to preser
il structurey;

(s) of samples to be taken should be chosen according to ISO 18400-104 regarding th¢

ar
he
[e.

h

—

r

),

nd

il

Samplin

locations in aggregate should be representative of the total area to be sampled. Considerations

when selecting sampling locations include

— the objectives of the investigation,

— the (expected) uniformity of soil quality,

— land use, and

— type

of cultivation or natural vegetation.

Sampling patterns can be based on statistical models, numerical random distributions or systematic
patterns as described in ISO 18400-104:2018, 6.2.3 and Annex B.

© ISO 2018 - All rights reserved
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A sampling pattern can be the basis for taking either single samples or incremental samples to be mixed

to provide a composite sample.

Locations such as dead patches, field margins, peat bogs, rocky sites, damp areas and other areas which
obviously deviate from the average should generally be avoided unless these are of specific interest.

NOTE For further guidance, see ISO 18400-104.

5.5 Number of samples — General

The totat mumber of Samptes Tequired I any samping exercise witt depend onm a number
In|the case of an investigation in which spot or cluster samples are to be taken, it will depe

f factors.
nd on the

nymber of sampling locations, the depths from which samples are taken at each location)(se¢ 5.6) and

whether one or more sample is taken from each sampling point (see 5.7).

When composite sampling is to be carried out, the total number of samples will depend on th|

e number

of|zones into which the site is divided and whether one or more sample is takemrfrom each zon€ (see 5.8).

The number of sampling locations required when systematic sampling.is’employed will d

sampling pattern used and the spacing between sampling locations(sampling density). T

pend on
ere are a

vdriety of factors governing the density of sampling required includiftg the number of sampleqd required
to|enable a statistically sound estimate, for example, of average properties. Whether geostatlistics are

to|be used will also have an influence (for detailed guidance, see ISO 18400-104:2018, 6.5).

5,6 Sampling depths

The guidance about sampling depths for different applications provided in ISO 18400-104:

shiould be followed as appropriate.
Sampling should be directed towards sampling:

— soil horizons (preferably for agricultural, arboreal areas and natural land use);

2018, 8.4

— soil layers (e.g. artificial urban sites, mixed soils or forced by the objectives of the investigation).

The past, current and planned uses of the site should be taken into account.

NQPTE1 See Clause 7 for detailed guidance about sampling in relation to mobile nitrogen (7.1)
specific situations.

NQTE2 Sampling dépths vary in national standards. For example, depths of 0 mm to 50 mm, 50 mm
and 100 mm to 200 famt or 250 mm are sometimes used for pasture and grassland.

5.7 Number'of samples to be taken at discrete sampling points

It| might\be necessary to take more than one sample from a discrete sampling p
ISP 18400-104:2018, 6.5.2) to:

and other

to 100 mm

pint (see

— ald estimation of measurement uncertainty, and its sources (see [ISO 184000-104:201
Annex C);

— provide samples of more than one type to satisfy testing requirements (e.g. distu
undisturbed samples);

— provide samples of different size for test purposes;
— provide samples for different analytical and test regimes as required by the laboratories;

— provide duplicate samples for quality assurance purposes (see ISO 18400-106).

© ISO 2018 - All rights reserved
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The practicality of providing near-equivalent samples will be constrained by the technique used to
obtain them (see ISO 18400-102), the particle sizes (maximum and distribution), and the nature of the
soil (e.g. clayey, granular, organic-rich).

5.8 Number of samples in relation to determination of average properties

Average properties can be derived using composite samples or by averaging the results of investigations
to determine spatial distributions. In both cases, it is essential to carefully define the area/zone/
volume that is to be sampled and to understand what is being sampled. When composite sampling is
employed, taking a number of independent samples and averaging the results can reduce uncertainty in
the estimfated mean value and enable estimation of variability.

If averagg concentrations and variability parameters are to be derived from sampling used to determipe
spatial distributions, it is essential to define the volume of soil for which the average is beingealculated
very cardfully. While an average is always a valid parameter, its practical and theoreticalusefulngss
will be lithited if, for example, it includes different soil types, sampling horizons, or zones with differgnt
contamination histories (see also ISO 18400-104:2018, 6.3).

In the case of uniform land use, soil quality and soil management when average properties of the spil
within arf area is of interest, the number of composite samples taken should-be/in accordance with the
guidance|in ISO 18400-104:2018, 6.5.4 and 7.3.2.

Considering the case of a field in which soil quality is to be determined.decisions should be made abotit:

— whether to divide the site into zones on the basis of some attribute (e.g. soil type, perceived plant
health);

— whetherto sub-divide the field or zones into sub-areas.(sabpopulations) for the purposes of sampling
(the assumption is that soil in each sub-area will have similar characteristics although this might
not prove to be the case);

— whether to take one or more composite samples from the field or zone (the population) or from each
sub-grea if the field or zone has been divided in this way;

— how many increments should be taken to form each composite sample.

A further{reason for sub-dividing a field or other site is that it is simply too large for it to be considergd
reasonable that a single (or even,a\few) composite sample taken across the whole area could properly
portray the soil quality for the whole area. In such circumstances, the site should be divided intd a
number o¢f zones (preferably‘of similar size) as shown in ISO 18400-104:2018, Table 4. A separdte
decision ghould then be takenas to how many composite samples to take from each zone.

If averagp properties’are to be determined using spot samples, this should be done following the
guidancelin ISO 18400-104:2018, 7.3.3.

5.9 Sample'sizes

The size hfeamnloc roqiirad donande ymaintyg an thao +vgnn and avtant Afintandad fiald and 1aharatahe

bf samplesrequired-depends—mainty-on-the-typeand-extent-of-intendedfieldandlaboratery
investigations, including, when required determination of particle size distribution and bulk density
(see ISO 18400-104:2018, 6.6). The following amounts are recommended for investigations covered by
this document, but should be adjusted to meet the needs of the investigation as necessary:

— in the case of sandy, loamy and clay soils (i.e. fine soils): up to 1,0 kg (see Note 1);

— inthe case of peat soils and organic horizons from forest or woodland (arboreal) soils: up to 0,75 kg
(or 0,5 kg of fine soil) — see below.

In the case of soils with increasing fractions of gravel, cobbles and stones, greater masses are required
(see ISO 18400-104:2018, 6.6).
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Additional soil material is needed for preparation of replicate samples.

NOTE There could be occasions when it is easier to specify required sample sizes in terms of a vol

5.

10 Sampling techniques and application

2018(E)

ume.

Appropriate sampling techniques should be selected and applied following the guidance in
[SO 18400-102 (see also Clause 6).

5

11 Time and frpqupnry of eampling

In

example, if the characteristic or substance to be determined is likely to be affected by(season

on
be

N(
pe

N(

5.

Sa
IS

5.
Sa

5.

Sq
IS

th
W

samples.required for chemical analysis should be stored under suitable conditions, in accord

IS

tth document (see-7.1 for example). ISO 18400-206 should be followed when samples are req

some circumstances, it can be necessary to restrict sampling to specific periods of the

human activities (weather, soil conditioning/fertilization, use of plant-protective‘agents).
taken into account include

the objective of sampling,
use of land (e.g. periodic sampling for soil fertility analysis), and
soil quality.

TE1 This is particularly important where monitoring lasts-several months or years, or is
riodically and therefore requires similar preconditions every time‘sampling is carried out.

TE2  Guidance in respect of the timing of measurements’of mobile nitrogen is provided in 7.1.

12 Sample containers

mple containers should be selected and used:in accordance with the guidance in ISO 1840
D 18400-206 as appropriate.

13 Sample transport

mples should be transported in aecordance with the guidance in ISO 18400-105.

14 Sample storage

mples should be stored and handled in accordance with ISO 18400-201, ISO 18400
D 18512 as apprepriate, and in accordance with any special requirements set out in later

assessmentbfbiological function and structural end points in the laboratory.

hen there is a delay before pretreatment and analysis or when a long storage period is forg

D 18512. It should be decided whether, in special cases, they should remain in the sampling

or

net. Chemical, physicochemical or biological changes in the soil samples caused by conta

year. For
al factors
Factors to

continued

-105 and

-105 and
rlauses of
juired for

seen, soil
hnce with
container

ination,

and losses or chemical reactions, should be avoided by adoption of appropriate procedures.

NOTE

Drying, cooling or freezing of the original samples are the most common treatments; chemical or UV

treatment is used in special cases. However, depending on the purpose of the laboratory test, there could be a
need for samples to be stored at the same temperature and moisture state as they were when taken at the site.

5.

In

15 Safety
respect of health and safety, ISO 18400-103 shall be followed.
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5.16 Qu

ality assurance and control

Sampling should be carried out by personnel with knowledge and experience in soil science, geological
and hydrological aspects as appropriate, including, with respect to

— appli
— appli
— off-si

NOTE

cation of suitable sampling equipment to avoid cross-contamination, losses, etc.,
cation of reproducible sampling systems and procedures, and

te estimation of sampling variance.

Detailed guidance on quality assurance and quality control is given in ISO 18400-106.

6 Taking soil samples

Disturbe

I or undisturbed samples should be taken from top-soil or at greater depths’as requir

following the procedures described in ISO 18400-102.

Roots (li

ying and dead), other plant or animal parts, macrofauna (e.g. worms, beetles, grubs) a

stones shiould be removed in the field following an agreed procedure especidlly in relation to the si
of the m4terial to be removed and whether an estimate of the proportion/number, etc. is required.

some cir

fumstances, the material/items removed might need to be retained for separate analysij

examinatjion.

NOTE
including
8.1), such

ISO 18400-102 provides detailed guidance on the selectioniand application of sampling techniqy
how to take undisturbed samples of top-soil and other near surface materials (ISO 18400-102:20
as using cutting cylinders (ISO 18400-102:2017, 8.1.2)»1t also describes how to take disturb

samples from agricultural and forest sites (ISO 18400-102:2017(/8.2.2) and procedures for taking undisturb

(ISO 184

from trial pits (ISO 18400-102:2017, A.1) and using smallthand-operated augers (ISO 18400-102:2017, A.
ISO 18400-102:2017, Figure A.1 provides a schematic desctiption of soil sampling in a trial pit formed to sam

natural gr

pund. Drawings of a wide range of sampling.devices are included in ISO 18400-102:2017, Annex C.

7 Sampling for particular purposes

7.1 Sampling for the determination of mobile nitrogen

The dete
provides
agricultu

'mination of the mopile-{bioavailable and readily leachable) part of the total soil nitrog
important baseline~-data when making recommendations for nitrogen fertilization.
re and horticulture; data on the nitrogen residuals after the vegetation period are al

importantin order to minimize leaching to groundwater. Sampling procedures require special attenti
in order tjo obtain reliabte results.

Usually s

hmples frem two soil horizons are taken:

— arable s0il,'topsoil /ploughed layer (max. 300 mm) and subsoil 300 mm to 600 mm;

0-102:2017, 9.1) and disturbed samples (ISO 18400-102:2017, 9.2) at greater depths includifg

ed

hd
z.e
In

s/

es
17,
ed
ed

).

le

en
In
S0
bn

— grassland, 0 mm to 200 mm (upper turf layer is removed/upper root zone is removed) and 200 mm

to 40

0 mm;

— hop-garden, 100 mm to 400 mm and 400 mm to 700 mm;

— orchards and vineyards, 0 mm to 300 mm and 300 mm to 600 mm.

The depths indicated above are indicative only and should be adjusted as necessary to take into account
on-site observations and the objectives of the investigation. There could be occasions where specific
horizons of smaller size (<300 mm) have to be investigated. In these cases, a representative sample of
the horizons should be obtained.

10
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Sometimes it could be desirable to take samples from more than two layers. For example, the maximum
root depths of plants should be taken into account in order to increase or decrease the number of layers
to be sampled.

Sampling can be carried out manually or by use of machinery. A spatial composite sample should be
formed compromising at least 25 incremental samples taken from the layers of interest, using one of
the sampling patterns described in ISO 18400-104:2018, B.2. Incremental samples are laid out equally
on the sampling site. To avoid losses of mobile nitrogen, the composite samples should be stored in
plastic bags in a refrigerated box at 4 °C in darkness and transferred to the laboratory. It is strongly
recommended that sampling, transport, pretreatment and analysis be carried out in as short a time
as[ possible. In case of storage ol the samples before analysis, Ireezing of the samplesig strongly
recommended.

Samples should be taken in autumn once agro-technical operations with the soil are !completed and
bdfore soil profile freezing begins to occur. Important conditions for the initiation of samplipg are: at
least two weeks after the last operation with soil and three to four weeks after fertilization with manure.

NOQTE In the Northern Hemisphere, depending on altitude and climate condjtipns, especially in the Central
Europe, sampling can start on October 15th and be terminated by December 15th.

7.2 Forest and woodland soils

Fdr the investigation of forest and woodland soils, a special approach is required for the selection of
sampling points. Within a forest or other wooded area, for example, at least 10 sampling circles should
bd selected in a pattern so that each of the circles encloses approximately the same number of trees.
Frjom these sampling circles, near-trunk zones (apprexinately 1,0 m distance from trunks)| areas in
bdtween, and canopy areas can be sampled. Incremental samples obtained in this way may He used to
form horizon-related composite samples per unit atea.

Whhen organic horizons of forest or woodland soils are being sampled, cluster samples should be taken
from the whole volume within an area 250 min x 250 mm (e.g. as delineated by a sampling frame). If the
arount of soil present is limited, the sampling area should be increased to 500 mm x 500 mm}

Rgots (living and dead), other plantor-animal parts, and stones should be removed in the field.

7.3 Peatsoils

In[the case of peat soil layeps close to the surface and peat soils for agricultural use, the top spil can be
sampled using hand augers. Peat probes are suitable for sampling at greater depth or at gropndwater
level. In addition, special boring tools with a working edge in the form of saw teeth (serrated edges) can
bd used.

Pileparation ofrial pits is appropriate in some cases. Sampling is then usually carried out at p number
of|depths,&.2.'0,10 m, 0,30 m, 0,50 m, 1,0 m and 1,50 m.

7.4~ Saturated-zone soils

Special procedures are required for sampling water-saturated soil (influenced by groundwater) in
order to avoid negative influences on structure and physical properties as well as loss or displacement
of substances of interest (see ISO 18400-102).

7.5 Special types of land use

Careful thought should be given to the best way of taking samples having regard to the distribution of
plants and the cultivation regime. A combination of sampling approaches might be required.
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