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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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URL: www.j

the ISO/IEC Directives, Part 1. In particular
bes of ISO documents should be noted. This document was drafted in accordance\wit
es of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

drawn to the possibility that some of the elements of this document may'be the subjg

ights identified during the development of the document will be in the)Introduction ar
st of patent declarations received (see www.iso.org/patents).

hme used in this document is information given for the conyvenience of users and doe
h endorsement.

anation on the voluntary nature of standards, the :meaning of I1SO specific terms
related to conformity assessment, as well as information about ISO's adherence t
Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the follo
so.org/iso/foreword.html.
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This second|
revised.

The main ch
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Referen|

A new (|
been re

Anew (|
renumb
backgrd

ent was prepared by Technical Committee 1SO/TC 190, Soil quality.

edition cancels and replaces the first edition (ISO 25177:2008), which has been techn

anges compared to the previous'edition is as follows.
5 edition of the World Reféxence Base for soil resources[24] has been adapted.
ces to geotechnical standards I1SO 14688-1[3] and ISO 14688-2[4] have been made.

lause 4 describing-how to use this document has been added and subsequent clauses
humbered.

lause 5 des¢ribing objectives and methods has been added and subsequent clauses have
ered. Thedspects to describe and how to do this is more separate from the observation
und information.

ect of

s. ISO shall not be held responsible for identifying any or all such patént-rights. Detafils of

1d /or

S not

and
b the
wing

cally

have

been
5 and

The nun

bering and encoding have been made more consequent and logical

or contamination have been added.

A new Clause 11 about reporting has been added.

The former Annex B listing reference soil groups of the WRBI[24] has been removed.

A new Annex G about common coarse elements found in soil and soil surface has been added.

investigations has been added.

Vi

New aspects about coarse anthropogenical elements, oil-water reaction pan and signs of pollution

A new Annex A about landforms has been added and subsequent annexes have been renumbered.

A new Annex H about recording soil description observations for specific types of soil quality
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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

Traditionally, description of soils and their environment was carried out as parts of soil surveys and soil
inventories, the purpose being to describe the pedogenic context of the soil and assess applied aspects,
principally agronomic potentials.

Today, many soil observations are made as part of either much broader, or alternatively more focused,

environmen

these in
of physi

land pr
assessii
assessil

setting
propert]

develop
represe

and for

While the g
include refe
description

The descrip
therefore fig

The origina
“Guidelines
World Refer]

Soil descrip
utilization

(commonly
contaminatij

versions and have beenincluded here.

Depending
recorded. E
field will va

ptection within the context of sustainable agriculture and forestry;

tal studies, and might include analysis for objectives such as:

identifying human influences on soils, with, particular attention being paid to the negative effects of

fluences (for example contamination with possible hazardous substances _or deterioration

cal soil properties);

1g the fate of contaminants introduced to the soil;

1g the consequences arising from changes in the use of the soil;
ies over time);

htation of soils;
many other purposes.

eneral framework of this document has stayed the same in this updated version, addi
rences to the ISO 18400 series (see Figure-1), observations for soil contamination
pf artificial material and soil layers.

tion of soils and sites is often accompanied by field and laboratory measurements
ld measurement observations are.in¢luded in this document.

for soil description” from the\FAO (Rome 2006)[3%] and the soil type classification froy
ence Base for soil resourdes (WRB)[241},

tions and associated spil data are used and re-used for a variety of purposes. For
pf data from soildéscriptions, this document can be used in conjunction with
and publicly ~available) standards. Some types of soil information, specifically
on data andsdata on anthropogenic and exogenous material, were not available in e:

bn the gbjective/s of an investigation, specific observations of interest will be madg
Venr‘within a particular field of interest, the degree of detail in the soil description i

up monitoring programs for specific purposes (such as observafion of changes of

soil

ing spatial databases (used in the context of GIS) aimed at facilitating the geographical

kions

and

and

text was based on aspects of the'traditional approach to soil description {for example the

n the

vider
bther

soil
irlier

and
h the

ry,-depending on the scope of the project.

The quality of field soil descriptions is strongly dependent on the knowledge and especially the
experience of the person making and/or recording the observations in the field, since most field
observations are estimations (sometimes with the help of reference materials and devices like colour-
charts, magnifiers, sieves, or scatter diagrams).

viii
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Soil quality — Field soil description

1 Scope

This document provides guidance on the description of soil in the field and its environmental
context. It is applicable to natural, near-natural, urban and industrial sites. The soil observations
and measurements can be made on a project site level, on a plot level, on layer or horizon level and on

spec

It ald
wer€
natu

This
requ

NOTH
NOTH

NOTH

2
The

Normative references

fic soil constituents.

o provides guidance on how to describe layers of anthropogenic (artificial) material o
not modified by pedogenic processes in the strict sense and how to describe Coarsg
Fal or artificial origin.

document can be used in combination with other publications that provide

rements regarding specific aspects of soil observations and measurements.
1 Itmight notbe possible or necessary to record data under all theheadings listed in Clau
2 Overall guidance for presentation of information from soil surveys is given in ISO 15903

3

following documents are referred to in thectext in such a way that some or all of t

The guidance provided assumes that sampling will be.done in accordance with ISO 18400.

I layers that

material of

ruidance or

es4to 1l

[=)

heir content

constitutes requirements of this document.For dated references, only the edition cited [applies. For
unddted references, the latest edition of the referenced document (including any amendments) applies.
ISO 3166-1, Codes for the representation of names of countries and their subdivisions — Part 1: Cpuntry codes
ISO 3166-2, Codes for the representation of names of countries and their subdivisions — Parit 2: Country
subdjvision code

ISO 11074, Soil quality — Vocabulary

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 11074 and the follpwing apply.
ISO gnd [EE-maintain terminological databases for use in standardization at the following dddresses:
— [SO-Online browsing platform: available at https://www.iso.org/obp

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

31

observation

act of observing a property, with the goal of producing an estimate of the value of the property

Note

© ISO

1 to entry: Adapted from ISO 19156.
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4 How to use this document

4.1 General

This document describes the most commonly used field observations in soil quality investigations. The

observation

s are recorded at different levels:

— general/site (see Clause 6);

— profile/

surface point (see Clause 7 and 8);

horizon

Pre-defined
explanatoryj
observation

Where poss

defined witl percentages (%), it is also permissible to record estimated specificpercentage values.

EXAMPLE
code “3” or as

This means

L] L Fall £ A Waht
IdyCl [S€C LIdUSt 7 dIlU 1U].

observations (picklists) are tabulated with their corresponding codes. Where-rele
text is given before or after the observation to be recorded [e.g. in this subclauge (4.1)].

ible values associated with observations are pre-defined (picklists) and-these value
Recording of a mottle abundance value of 10 % is allowed (see 9.8.2). This can also be record

“common”.

that a more precise estimate can be recorded (e.g. ratherthan a range), however it dog

vant,
bome

5 to be recorded are so commonly understood that they are simply listed, for'example i 6.5.

5 are

ed as

S not

mean that the estimates are in fact more accurate, since accuracy may-depend on both the requirements

of the projeq

For soil desd
In the full f
belonging td
NOTE In|

The context
for soil desc

t and skill of the observer.

riptions in the field and for digital data exchange;©nly the codes and values can be reco
ield report, the text of the description can_also be provided. The full text descrip
codes shall be available.

the digital exchange of data this might betin-the form of a hint or link to the table.

of the information is important for-the application of the results. In Figure 1, the pr
ription is provided.

rded.
kions

pCESS
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ISO 25177 Soil description

Laboratory
analysis

yd Investigation for

contamination
1S0 18400-203 1 deserioti
Field observations and — Soil description
Investigation of nat., near Report
measurements - N
=P r\ nat., cultiv.sites
(Field report) (LR e A { Text report
I
. Investigation of microbiol. [ (a”‘?l‘?g ue / \ 4
I proc., biomass, diversity digital)
| IS0 18400-206 N
I
I
} —>< Other standards
I
I
I
I
e Historical |
information
| 4
NS
Sampling Plan Sampling (other &% Sampling Report
(1S0 18400-101) @so 18\ ies) (IS0 18440-107)
AN

,,,,,,,,,,,,,,, » optional routes (specific part of) soil.descriptions
— | possible purposes soil investigations-(can be combined)
——1— soil investigation primary processroute

Figure 1 — Soil description process

4.2 | Combined usewith other description standards

This|document can‘be used separately or in combination with standards that provide further guidance
or requirements-for specific aspects of soil observations and measurements.

Where relevant, this document can be applied with the following references:

— FAO, Guidelines for soil descriptions (Rome)[3%, for example when describing soils apd denoting

HHUT'1Z4U11S5,

— World Reference Base for soil resources (WRB)[24], for example when determining soil types;
— IS0 14688-1 and ISO 14688-2.

If additional codes, descriptions or requirements from these or other complementary references is
used, these shall be recorded (see 6.1).

EXAMPLES
— IS0 25177:2019 FAO

— 150 25177:2019 ISO 18400-203

© IS0 2019 - All rights reserved 3
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4.3 Mandatory or optional observations

Where observations are mandatory, it is explicitly indicated by underlined text in this document. If not
mandatory the observations to record are optional.

For a number of common soil investigation types the mandatory observations are listed in Annex H. If
optional observations are described, they shall be recorded according to this document.

NOTE
contexts.

National legislation or project rules can demand that optional observations can be mandatory in some

4.4 Accu

Because of t
For some o
commonly y

EXAMPLE

Depending

may be suff
The unit usd
a whole met]

NOTE
For example,
mean that th

4.5 Enco

Field obsery
be one of tH
recorded as
there shoul
picklists.

Numeric co
9 and less t

principle with 1, unless the firstvalue class is zero or near-zero. In that case, the numeric codes

with zero (0
EXAMPLE
If not obsery

NOTE X

1 LN
dly dlIu Ui

he very different objectives for most field observations, no minimum accuracy is Stipul
hbservations, the unit to be used is mandatory. The unit specified is generally the
sed one and fit for the purpose for most soil descriptions.

x- and y- coordinate in metres.

bn the accuracy required for an investigation, recording the coondinates in whole m
cient, however, more accuracy is needed at times (for example, plus or minus 0,01 me
d in the second case is still metres, although the accuracy may‘be significantly better
re.

a GPS measurement with 3 digits after comma or point (depending on the convention used) do
e value is accurate to 1 mm.

ling

rations can comprise different types oftesults. For some observations, the result s}
e results given in the pre-defined in picklists. For other observations, results shou
estimated or measured values. At\least at all main levels (site-, profile-, layer/hori
l be capacity for free text for Qbservations that do not match those in the pre-de

les in this document are‘defined with the same number of digits. If there are more
han 99, a zero is added to the codes 1 until 9 (i.e. 01, 02, 03, etc.). Numeric codes st

).
In 8.4, Code 0-='no visible erosion.
red, but-a.code is needed for an observation, an “X” can be used.

Hoes$. not mean observed with result 0 (zero).

ated.
most

btres
res).
than

The units and number of digits output from a given device do.not automatically reflect its accuyracy.

bS not

jould
d be
zon-)
fined

than
rtin
start

In this docu

1 . . 1 . 1 1 1 . 1L mAl20]1 1L 144
IICTIL, SOIIC UESCTIPUIOILS dIIU d550C1I4dlEd COUCS dI'C€ Uerived ITUOIII rAUT== 41U /01T 10U 170

8-1.

In addition, new observation results have been added, codes from the earlier version of this document
might have been changed, and new codes might have been added.

5 Description objectives and methods

5.1 General

The reference for this clause is the FAO Guidelines for soil descriptions[39l. If another complementary
reference is used, this shall be clearly stated in the text of the written report, or in the meta-data of the
digital data that is reported.

© ISO 2019 - All rights reserved
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Investigation objectives

Soil investigations usually have specific objectives. Other standards adapted to various scopes can be
combined with this document.

Main investigation types based on project objectives or approaches include:

NOTHE 1  See Figure 1 for a schema of how this document can be usediin combination with other s

NOTE 2  AnnexH provides a list of the most commonly used observations of soil that can be recg
impoftance of separate types of soil investigations.

5.3

The dlesired accuracy and level of detail is dependent on the project scope and project objec
Where aspects of soil description are mentioned or given, ISO 18400-106 can be applied.
Alternatively, or in addition, other guidance on QA/QC can be applicable.

For digital exchange of soil related data ISO 28258 can be applied.

Field| estimations depend on‘the knowledge and experience of the observer. To ensur

soil

perspnnel.

investigation for contamination (e.g. according to ISO 18400-203);
investigation for nature or near-nature management (e.g. according to ISO 18400-205);

investigation for cultivation management (e.g. according to ISO 18400-205);

investigation for agricultural management (e.g. according to ISO 18400-205);
investigation for forestry (e.g. according to ISO 18400-205);
investigation for archaeology;

investigation of soil gas (e.g. according to ISO 18400-204);

iological investigation (e.g. according to ISO 18400-206).

Quality assurance and quality control

bservations, it is recommended to regularly undertake field soil descriptions with

tandards.

rded and the

tives.

b consistent
experienced

NOTE1  Educationand training of staff is important. Projects can benefit with staff that has experience with

similar soil sites, sgilldyers and scopes.

NOTE 2  Assessing inexperienced personnel’s estimates of texture for example can be done by cofparing their

results with réference analysis and reference samples, and/or having them working with personne
in fie]d seil description.

NOTE3—A<heck fortogicatamdintermat consistency of fietd data camr give a firstimpressiomof da

experienced

5.4 Description structure

Soil is described at different levels.

General level: references of a soil description, e.g. profile numbers, geographical coor
Clause 5.

a quality.

dinates. See

Site level: observations of the location or site. The scale of the location or site is determined in the
project. A project can have different sites or locations. A site or location usually has more than one

plots. See Clause 6.

© IS0 2019 - All rights reserved
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See Clause 7 and 8.

material. See Clause 9.

NOTE

6 Descri

The difference between plot and site (location) is explained in ISO 28258.

ption of general references and general information

6.1 Generat

Record the general reference, using the following codes or descriptions:

Code escription

1 IS0 25177

2 IS0 25177 and FAO[3Y

3 ISO 25177 and ISO 14688-1

4 [50 25177 and FAO[3% and 1SO 14688-1

5 ISO 25177 and other standard(s) - see 4.2

Record, if re

6.2 Site/]

Record the profile number(s) or code(s).

Record the s

6.3 Locat
Record the ¢

Codes 4
accordi

Record the 4

To be ad
recorde

Record the 1

Place nd

levant, (other) reference standard(s) and general information.

brofile numbers

urvey number or code.
ion
ountry.

ccording to ISO 3166-1 and/ISO 3166-2 shall be used. For historical research, designa
ng to ISO 3166-3 should be considered, when necessary.

i dministrative djvision.

apted according to the country, provinces, states, regions, departments, towns. This ¢
d uncoded and coded. If coded, the definition shall be available, for example, in code li{

oponynyand address of the location.

Plotlevel: observations that can be made on profile level: from the borehole or in a trial pit or trench.

Layer/horizon level: observations that can be made on one spot from the surface down to the parent

kions

hn be

me, street and street number, postal code, local/extra place name.

6.4 Geographical coordinates

Latitude and longitude of the site should be given as accurately as possible in decimal degrees (WGS84).
Other reference systems may be used if specified.

Record the type of geographical reference system (degrees, lambert, national reference grid).

Record the position within the geographical reference system (longitude in degree/min/s, latitude in
degree/min/s).

Record the altitude (in metres).

© ISO 2019 - All rights reserved
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6.5
Reco

Reco

6.6

Reco

Record the accreditation (e.g. reference to the qualification of person and/or organization).

Reco
Reco
Reco
Reco

Reco

ISO 25177:2019(E)

Date and time of observations
rd the year, month and day of the observations.

rd, if relevant, the time of the observations.

Author and organization

rd the author's name.

d the name of organization.

d, if relevant, the department.
d the address.

d the telephone number.

d the e-mail address.

7 Profile environment

7.1

The {
diffe

General

Fent standards if necessary (see 4.2).

The reference for this clause is the FAO[30l, If another reference is used, this shall be clearly

text

7.2

pf the written report or in the meta-data-of the digital data that is reported.

Previous precipitation

Recofrd, using the following codes.0r descriptions.

Code Description

XUl W N RO

7.3

No precipitatiof-within the last month

No precipitation within the last week

No precipitation within the last three days

Rainybut no intense precipitation within the last three days

Maderate rain for several days or intense rainfall the day before the observation

Extreme precipitation or snow melt or inundation just before the observation

Not observed

pnvironmental setting of the profile that is to be.described may be recorded using a cognbination of

btated in the

Land use at plot level (checked by detailed field survey)

Record, using the following codes or descriptions.

Code Description

01 Buildings and industrial infrastructures
02 Mining site (current or past)

03 Metal processing sites

04 Chemical processing sites

05 Oil and gas production sites
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Code Description

06 Metal manufacturing sites

07 Food processing sites

08 Waste disposal sites

09a Arable lands

09b Cultivated grasslands

10 Horticulture

11 Grazing

12 Orchards, fruit plantations or grapevines

13 Forest, woodlands

14 Mixed land use (agroforestry or agro-pastoral)

15 Gathering/hunting-fishing (exploitation of natural vegetation, hunting or fishing)
16 Ngture protection (for example: nature reserve, protected area, erosion control by terracing)
17 Wetland (for example: marsh, swamp, mangrove, etc.)
18 Snpw or ice cover

19 Bafre rock or rocky surface

20 Other type of unutilized and unmanaged site

21 Ngtural lands

22 thural grass lands

23 Relcreation land

X Ndt observed

7.4 Type|of cultivation or vegetation or human-utilization (at the plot level)
Record the fype of cultivation or vegetation or human utilization.
Be as clear apd precise as possible. For cultivated plants, it may be useful to note the variety, when known.

EXAMPLE Grazing (natural meadow, planted grassland); metal processing (ferrous, non-ferrous); nfining
site (iron, de¢p coal, open cast coal); cultivated lands (maize, oats, rice,); horticulture (flowers, vegetables).

7.5 Landform of the site
Record the jposition of the sit€in the landscape.
Record the geomorpholegy of the immediate surroundings of the site (scale: 0,1 km).

NOTE Sqde Annex-A for a list of landforms.

7.6 Slope léngth

Record the slope length in metres. When flat, record 0 (zero).

7.7 Slope value (gradient)

The average slope value or slope gradient is measured in the vicinity of the profile/sampling location.
Slope values may be expressed in percent or degrees.

Record the slope value (gradient), in % (100*rise/distance).

Alternatively, record the slope value (gradient), in degrees (0 = flat, 90 = vertical).

NOTE FAO[39 specifies in %.
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7.8 Slope orientation (aspect)
The orientation can be recorded as code or degrees.

a) Record the orientation, using one of the following codes.

Code Description
N North

E East

S South

W West

NE North East
NW North West
SE South East
SW South West
\'AY Variable

AA Flat

X Not observed
or

b) Record the orientation in degrees, use the following convention.

° =north
IO° = east
180° = south
270° = west

With VV  =variable and AA = flat
7.9 | Nature of natural and anthropogenic soils and materials

7.9.1 Natural material

Natujral parent maténial and/or bedrock should be described as completely as possible (and appropriate)
in acfordance with-1SO 14688-1, ISO 14688-2 and ISO 14689 taking into account published [information
on g¢ology and\local knowledge. The level of detail should be that necessary for the task af hand (i.e. a

e e e e_ide e e e acial till, marine
alluvium, metamorphlc bedrock llmestone loessw dep051t surface cracks, surface sealmg, or salt, etc. The
material could also be identified as loose, firm or hard.

Record, if present, the natural material.

7.9.2 Anthropogenic material

The nature of the parent material may be modified by the land use of the site, or artificial materials
that might have been imported to the site. Modified natural parent material and imported soil or
other material should be described as completely as possible (and as appropriate) in accordance with
[SO 14688-1, ISO 14688-2 and ISO 14689, taking into account published information on geology and
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local knowledge. The level of detail should be that necessary for the task at hand (i.e. a full geotechnical
description might not be required).

NOTE1 ISO 14688-1 establishes the basic principles for the identification and classification of soils on
the basis of those material and mass characteristics most commonly used for soils for engineering purposes.
ISO 14688-1 is applicable to natural soils in situ, similar human-made materials in situ and soils redeposited by
human activity.

NOTE2 ISO 18400-104 recognizes “anthropogenic ground” comprising “fill” and/or “made ground” (see
ISO 18400-104 or ISO 11074). These are the preferred terms to use when dealing with potentially contaminated
and similar sites.

NOTE 3 Kfowledge aboutthe history of the site can provide information about the modifications of the ndtural
material and[the nature of soil or other materials imported and deposited on the site (see [SO 18400-202)-

Record, if prjesent, the anthropogenic material.
7.10 Pres¢nce and depth to water table

7.10.1 General

The depth tp the water table generally fluctuates during the year. It can sometimes be seasonal jor in
response tolfluctuating tidal levels.

When therelis no variation in water table depth, or when the describer does not know if there are depth
variations, do not answer points 7.10.3 and 7.10.4.

7.10.3 and 7{10.4 are included to describe the variations in water table depth, when there are variations
in depth and when these variations are known (e.g. measutements have been made using piezomgters,
standpipes, investigations or as marks on the walls of the’profile).

In 7.10.3, the minimum depth to the water table<should be noted (water table at its highest point)
together with the date, and when appropriate thétime, the measurement was made.

In 7.10.4, tHe maximum depth to the water-table should be noted (water table at its lowest point)
together with the date, and when appraoptiate the time, the measurement was made.

When the olserver does not know thesgvariations in depth, record “not observed” under 7.10.3 and 710.4.

7.10.2 Present depth to watertable
Note the depth of the present water table in centimetres with date and, if relevant, time.

Add if the value is obServed or measured (a), estimated (b) or not observed (X).

Code Description

a Observed or measured
b Estimated
X Not observed

7.10.3 Minimum depth to water table
Note the minimum depth to water table in centimetres.

Add if the value is observed or measured (a), estimated (b) or not observed (X).

Code Description
a Observed or measured
b Estimated
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Code Description
X Not observed

7.10.4 Maximum depth to water table
Note the maximum depth to water table in centimetres.

Add if the value is observed or measured (a), estimated (b) or not observed (X).

Code Description

a ClUDCl VUd Ul 11ITdS Ul Cl:‘l
b Estimated
X Not observed

7.10{5 Nature of the water

A general estimation of the nature of the water can be given, without reference to thresh¢ld values of
soluble salts or of conductivity, or analytical values for pollution or contamination.

Record the nature of the water, using one of the following codes or descriptions.

Code Description

S Saline

B Brackish

F Fresh

P Polluted or contaminated

SP Saline and polluted or contaminated
BP Brackish and polluted or contaminated
FP Fresh and polluted or contamindted

X Not observed

8 S$urface appearance

8.1 | General

The gurface appeararce of the intended location of the soil profile thatis to be described canfbe recorded
using a combination of different standards if necessary (see 4.2).

8.2 | Description of the surface material

Recoledsthe surface material

If relevant, Annex G can be used.

8.3 Percentage of land surface occupied by rock outcrops or surface exposures of “non-
natural” material

Record, using the following codes or descriptions.

Code Description

0 Zero:> 0%
1 Verylow: >0 %and<2 %
2 Low:>2%and <5 %
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Code Description

3 Moderate: >5 % and < 15 %

4 High: > 15 % and <40 %

6 Very high: > 40 % and < 80 %

7 Extensive/Total: > 80 %

X Not observed

NOTE [llustrative charts to aid the assessment of rock outcrops/surface exposure are provided in Annex B.

8.4 Evidenee-oferosion

The classes| given are based upon observations of soil conditions reflecting present eresion (or
accumulatign) and not past or possible future erosion (or accumulation).

Record, using the following codes or descriptions.

Code Delscription

0 No|visible evidence

1 Vidible evidence of soil loss
1.1 Sheet erosion

1.2 Rilll erosion

1.3 Gully erosion

1.4 Wind erosion

1.5 Landslides

2 Vigible evidence of accumulation
2.1 Deposition by water

2.2 Wind deposition

X Nolt observed

9 Soil profile description

9.1 General

A detailed s¢il profile description involves the identification of soil horizons/layers and a full description
of each layer.

Soil layer off horizon gbservations like clay (lutum), silt, sand, organic matter) can be determined as
percentage [%) or as classes according to specific classification standards. Where relevant, examples
for combined use of this document with WRBI241/FAOQ[30] and ISO 14688 should be given.

The estimation of percentages (%) OI SOIl constituents 1s preierred to enable later classiiication
according to different and/or specific standards. Accuracy of estimates and, measurements and
determinations when percentages are used can be preferable. If information is to be transferred
from one classification system to another classification system, the information is to be reported as
“interpreted” with a description of the estimated loss of quality in the text.

Differences in horizon description and layer description are not considered if not necessary. The process
of observing and describing is, in essence, the same: if differences in physical appearance of the soil from
the top downwards can be recognized, the observed profile can be split up into horizontal sections that
all have a top and bottom that is recorded by depth. The choice of describing only horizons, only layers,
or combinations of both is dependent on, for example, project objectives, scale, parties involved, etc. For
instance, for a contaminated soil, one horizon can have different layers depending on observed signs of
contamination.
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9.2 Soil descriptions made or changed after the fieldwork

Horizon or layer description is generally made in the field. In projects the result of the field soil
description shall be checked by the author of the field description and stored as raw data.

If soil descriptions are made or amended after the fieldwork is completed, the quality could also be
changed for the better or worse.

Record if the soil description is done in the field or if the description is made or changed after the
fieldwork, using the following codes or descriptions.

Cod Deseription Explanation

1 Field soil The description occurred in the field using only field tools (sandrulér, code
description cards, small magnifiers).

2 Improved soil The description occurred (or in-field descriptions improved).in a deflicated ob-
description servation room e.g. in a laboratory, using samples of every horizon dr layer and

microscopes.

3 Laboratory soil The description occurred in a laboratory after testing e.g. sieving of[samples of
description every horizon or layer.

4 Interpreted soil The description was changed using laboratdry test results or after comparison
description with results of other investigations in the same region or location.

5 Generalized soil The description has been generalized(to be able to compare or presegnted with
description other soil data.

This|field soil description does not always have to be reported in a project report but shall|be available
upon request.

9.3 | Soil layer or horizon description method

For ggricultural and fundamental soil investigations, soil horizon descriptions are offen made in
compliance with the FAO Guidelines[3%], Other guidance could also be used, e.g. the USDA miethod![28].

An ekample of a method which focuses on only specific soil observations because of specific project
objeqtives is given in Annex . ThiSumethod focuses on investigation for contamination. Oth¢r standards
can be used in combination, see$:2.

For 4 minimum set of (mandatory) observations for different types of soil investigations, s§e Annex H.

Recorrd the soil layer or }iorizon description method used.

9.4 | Horizonwr layer number

Record the horizon or layer number.

The hatizons or layers are numbered downwards from 1 to n within each site, and should |be recorded
fromthesurfacein STqueIce.

9.5 Horizon or layer depth
Record the depth of each horizon or layer.

Record the average depth and range of depths of the appearance and disappearance of each horizon or
layer, in metres measured from the surface.

However, when appropriate the FAO system[3% in which the zero is the top of mineral soil, may be used.
If the FAO system[3% js used, it should be stated in the report or the meta-data.

According to FAO[39], organic horizons or layers of undecomposed litter should be noted as greater than
zero and preceded with the sign +.
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9.6 Nature of lower horizon boundary

Record the nature of lower horizon boundary, using the following codes or descriptions.

Code Description Explanation
1 Abrupt 0,00 mto 0,02 m
2 Clear 0,02mto 0,05m
3 Gradual 0,05mto 0,15 m
4 Diffuse >0,15m
5 Smooth The boundary is a plane with few or no irregularities.
6 Wgvy The boundary has undulations in which depressions are wider than they are-deep.
7 Irrpegular The boundary has undulations in which depressions are deeper than they are yide.
8 Broken One or both of the horizons or layers separated by the boundary are“discontingous
and the boundary is interrupted.
Reference: Jerived from FAOQ[34], Table 24.
9.7 Estinjation of moisture status
The estimatjon of moisture status is notalways necessary, depending op-thie purpose of the investiggtion.
The purpose¢ of this subclause is to provide guidance on how to indicate the conditions under which the
other obseryations are made, and to provide guidance for field determination of soil moisture statps.
The exact ajnount of water content of a soil is difficult to estimate directly in the field, since the same
volume of water in different soils results in different behaviour depending on, for example, the nature
of the soil material, nature and dimensions of pores.
NOTE The moisture status can, however, be measured in the field. For field measurements, see Clause .
It is worthwihile to observe the moisture status.d the field, which is directly linked with the quantjty of
soil water. To determine the moisture status,it may be necessary to make inspections to calibrate the
moisture analysis.
Record the ¢stimated moisture status-using the following codes or terms.
Code Defcription Explanation
1 Dry Water content less than the moisture retained at wilting point.
In'the case of predominantly fine-grained samples (generally more than 17 % dlay),
it may result in the following soil properties: hard, non-plastic consistency; soil
colour darkens when water is added.
In the case of coarse-grained samples, generally when the percentage of clay is [less
than 17 %, it may result in the following soil properties: light soil colour, which
]UCLUIIIUD 1uu\,1u dcu }\Cl VV}lCll VVCltCl ib qddcd, duot_y.
2 Slightly moist =~ Water content between field capacity and wilting point.
In the case of cohesive samples (generally more than 17 % clay), it may result in the
following soil properties: partially cohesive, but crumbles when forming a roll of
3 mm thickness; soil colour darkens slightly when water is added.
In the case of non-cohesive samples, generally when percentage of clay is less than
17 %, it may result in the following soil properties: soil colour darkens slightly
when water is added.
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Explanation

Moisture content of soil is near field capacity; absence of free water.

In the case of cohesive samples (generally more than 17 % clay), it may
following soil properties: stiff; can be formed into a roll of 3 mm thickn
crumbling, does not darken when adding water ; no water freed when s

In the case of non-cohesive samples, generally when percentage of clay

result in the
ess without
queezed.

is less than

17 %, it may result in the following soil properties: fingers moisten slightly when

sample is touched; no water escapes from soil pores even when sample
on the drilling apparatus ; does not darken when water is added.

Presence of free water, saturating all or a part of the soil pores.

is knocked

9.8

9.8.1

Use tlhe colour description methods below to record the colour of the horizon or layer matr

Code
1

Saturated

Inundated

Colour of the horizon or layer matrix

Colour description method

Description

Munsell soil colour ¢harts

Other soil colour chart

sustem (user method)
7 T 7

In the case of cohesive samples (generally more than 17 % clay), it may
following soil properties: soft; can easily be formed into a roll of more t
thickness; water freed when sample is squeezed.

In the case of non-cohesive samples, generally when percentage of clay
17 %, it may result in the following soil properties: fingets get distinctl
sample is touched; visible free water when sample is compressed.

Free water saturates all the soil pores.

In the case of cohesive samples (generally moré&than 17 % clay), it may
following soil properties: muddy, waterlogged;-mud passes through fin
sample is squeezed.

In the case of non-cohesive samples, gederally when percentage of clay
17 %, it may result in the following soil properties: distinct water escag
often fluid.

Soil surface is covered by watér:*This concerns only the upper horizon,
surface of the soil.

Explanation

determination of (soil) colours. A small amount of the horizor
material is held next to the colour plates, usually in Munsell fi
Every colour has a specific (Munsell) code.

For the determination of soil colour for fundamental scientifi
vestigations, e.g. to help determining soil type according to W
Munsell Soil Colour Charts shall be used to record Munsell co

Other soil colour charts can be used for e.g. a specific countryj

resultin the
han 3 mm

is less than

y wet when

resultin the
rers when

is less than
e; sample

hear the

X.

Munsell soil colour charts are the most common to use for a hligh-quality

or layer
eld book.

r soil in-
RBI[24] the
Hes.

region,

orsoil The codes can be derived from Munsell or other colou

systems.

Normal colour wording
(e.g. 1SO 14688-1)

These charts can be used to register colours in codes or names.

The user method is comparable with Munsell charts. Other colour charts
can only be used if they are publicly available as a standardized method.

This method shall be referred to as given in 4.2.

No tools for this method and colour are recorded by the colou
from common knowledge of the language used.

I names

If soil colour is indicative and not used to help determine soil types ac-

cording to WRBI24] or related standards, in every layer or hor

izon a main

colour and if relevant a secondary colour and indication “light” or “dark”

is determined.
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9.8.2 Colour description

Record the colour of each horizon or layer.

Figure 2 and associated examples can be applied when ISO 14688 is used for layer colour description.

This is basically a two-colour system.

NOTE 1

When only one colour is observed, the term “neutral” can be added, for example, neutral brown.

light/dark/ -

main colour

brown

grey

yellow

secondd
colour

Y |brown

example 1

grey

light

example 2

yellow

dark

example 3

In all cases 1t

NOTE2 T
NOTE3  Sq
NOTE4 W
Both FAO[30

example 1:
example 2:

example 3:

normal text

brown

light grey brown

dark yellow grey

systematic
brown; -,

brown, grey, light
grey, yellow, dark

Figure 2 — Two colour description.system

shall be clear if colour is recorded as normal téxt or systematically.

e order of two colours as normal text is opposite’to systematic descriptions.

il colour charts other than Munsell can bexuseful for training or daily use.

hen other layer descriptions standards:are used, specific soil colour charts might be mandatoj

and ISO 14688 are field descriptions and therefore colour is described when soil is U

“moist” conglitions.

If soil is dryj
example in 4

in the field, it should-bemoistened before determining the colour. If samples are drie
| laboratory, they should also be re-moistened before determining the soil colour.

9.9 Mottles

9.9.1 General

Mottles are

spots' or patches of different colours that are distinct from the matrix colour, and {

colour variations are often associated with ped surfaces, worm holes, concretions or nodules.

y.

nder

d, for

hese

Mottles may be caused by a range of physical, chemical and biological pedogenic processes, such as
oxidation, reduction, contamination.

When a judgment can be made as to the cause of mottling this should be recorded.

9.9.2 Mottle abundance

The abundance of mottles is recorded in terms of classes indicating the percentage of exposed surface
occupied by the mottles. The categories below are widely used in soil description.

NOTE

16

The abundance of mottles can be compared with charts shown in Annex A.
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Record the abundance of mottles using the following codes/descriptions.

Code Description

None: 0 %.

Very few: >0 % and <2 %
Few:>2%and <5 %
Common: >5 % and <15 %
Many: > 15 % and <40 %
Abundant: > 40 %

Not observed

XUl A W N RO

9.9.3 Mottle colour

Reco||.rd the mottle colour.

The fise of the same colour description method as chosen in 9.8 is recommended.

9.1( Estimated organic matter content

Althgugh difficult to carry out in the field and requiring local-experience, estimation of|the organic
contg¢nt is important, in particular in relation to the interpretdtien of other soil variables.

Record estimates of organic matter content using the following codes/descriptions.

Code¢ Description

Absent or not detectable

Sufficient to darken the soil

Considerable organic matter giving the-soil a very dark colour and a low density

Only organic matter detectable

X W N R O

Not observed

9.11| Texture

9.11{1 Classification system used
Recolrd the referenceyused to estimate soil texture.

Note| that the texture usually is estimated in the field and not all horizons or layers are [sampled for
laboratory tests. Texture estimation in the field is different from measuring “particle size distribution”,
which is done in a laboratory. A brief guide to determine soil texture in the field is provided in Annex E.

Soil feXture is estimated for fine soil material only (particle size < 2 mm).

The soil texture class determined manually may differ from the soil texture class determined from the
results of a particle size analysis (e.g. according to ISO 11277).

The estimation of coarse elements, especially if they might be anthropological, should be done as a
percent by volume. The total of these coarse elements is estimated before regular texture classes are
recorded using a specific classification system like FAOI[32], ISO 14688 or another referenced system.

NOTE For training purposes, comparison can be made between volume estimated in a field and those made
in a laboratory on the same material. However, the laboratory results are usually reported on a mass basis.

EXAMPLE The volume mass of concrete/rock differs from glass fibre or polystyrene. Estimation of mass
volume won't show the real impact of, for example, polystyrene.
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d determination/ estimation of particle sizes

Record, if relevant, the clay (lutum) fraction of the soil.

Record, if relevant, the silt fraction of the soil.

Record, if relevant, the sand fraction of the soil.

Record, if relevant, the gravel fraction of the soil.

The fractions can be determined/estimated in mass fraction classes (see 9.11.1). The estimation of
percentages in the field can be used to be able to present the data following different classification

systems latg

NOTE Sq
class of theu

9.11.3 Fiel
Record the s

The sand f1
diameter to
smaller diar

The median

I.

me soil registration software can for each recorded percentage automatically generate.the fra
bed classification system.

[d determination/estimation of the coarseness of a sandy soil
and median if the soil is sandy.

action is characterized by the sand median diameter. This is-defined as the sand
which applies that the weight of the fractions with a larger/diameter is equal to that
heters.

of the size fraction (M50 or M63 value) can be determjned'in percentages or in classes or

There are different classification systems (see Figure 3). ThéZmethod used shall be clearly stat

written rep

Numerical ¢
according td
field descriy

NOTE1  Dgq
afterwards.

NOTE2  S{

Field estimd
selected san
hand lens w|

Experienced
they should
have alread])
person, wh
investigator

prts or in the meta-data of digital data reports.

leterminations allow the estimate to be_more precise and the ability to classify (]
any classification system. This methodrallows the highest (relative) quality and make
tions more flexible to use.

btermining median classes after determination of median numbers can be done in the fig

il description software might automatically determine classes if numerical values are recorde

tion of the coarseness)of sandy soil samples can be carried out by using a sand ruler
hples of standard graduations. The average grain size can be judged using a magnifieq
ith 10 x magnifieation).

field investigators might estimate the coarseness by sight and feel. It is recommended
train thémselves at least annually. This training can be done by estimating sampleg
’ been ‘examined by a laboratory. It can also be done by working with a suitably experig
b evaluates and compares estimates from one or more samples among multiple

ction

brain
with
both.
bd in

ater)
s the

Id or

d.

with
(e.g.

that
that
nced
field

s‘{thereby assessing accuracy and precision).

Figure 3 presents the classes of particles < 2 mm in FAO[32] and ISO 14688-1. Figure 3 also provides two
examples of national classification systems that may be used.

N.B.: An M50 value of 220 pm can be classified as:

"coarse

"medium sand" (FAO[3%], ISO 14688-1);
"fine sand" (USDAI28]);

sand" (AUS 2017[37]),

Where texture is recorded as classes, the classification system used to determine soil texture shall also
be recorded. It is recommended to identify and record M50 as numbers/values first, so classification
according to other classification systems is possible later.

18
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More detail and guidance to determine soil texture in the field is provided in Annex E.

FAO Guidelines for

soil description ISO 14688-1 USDA (example) AUS (example)
2006 2017 USDA 2017 Fig.3-14 DSNR 2017
mm um pum um um pum
2,0000 2000 2 000 2000 2000 2 000
very coarse sand
> 1250 >1250 very coarse sand
1,250 0 1250 1250
TOarse sand
>1 000 [coarse sand > 1000
1,0000 1000 1000,
> 630 > 630 >630] |coarse sand
0,6300 630 630 630
coarse sgnd
> 500 > 500
0,500 0 500 500
'.T'§
>300 |medium sand % medium sand medium sand
03000 300 £
T
o
&)
> 250 > 250
0,250 0 250 250
> 200 > 200 > 200 > 200
0,2000 200 200 200 200
fine sand fine sand
> 125 >125
0,1250 125 125
fine sand
> 100 Jvery fine sand > 100
0,100 0 100 100
fine sand
> 63 > 63 >63] [|very fine sand
0,063 0 63 63 63
> 50¢|coarse silt >50
0,050 0 50 coarse silt 50
> 20 2200 | = >20] [silt >20
0,020 0 20 20 2 20 20
(5] q g g
é medium silt silt
> 6,3 |fine silt >6,3
0,006 3 6,3 63
fine silt
>2 >2 >2 >2
0,0020 2 2 2 2
clay clay clay clay
0,000 0 0 0 0 0 0
Figure 3 — Particle size classes in different standards (in pm, 1 pm = 0,001 mm)
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9.11.4 Sampling for texture analyses

Soil samples can be collected for textural analyses (i.e. particle size distribution) by a laboratory either

for quality control of field texture estimations or for greater accuracy.

For the soil sampling procedure see the relevant parts of ISO 18400 series.

For the analyses of organic matter, clay (lutum), silt, sand and gravel see relevant standards.

Analyses of the types of coarse elements are not often conducted and are usually estimated in the field.
If the consequences of estimates are large, laboratory analyses might be necessary. The determination

shall be conducted by trained and experienced personnel. Depending on the type and properties of the
coarse elempnts, customized sampling methods might be necessary. For general sampling strategy and
statistical njethods, see ISO 18400-104.

Where qualitative and quantitative laboratory analyses of coarse elements are needed, field and
laboratory gtaff should work closely together.

NOTE Far many artificial coarse elements, specifically trained personnel can be involved.

Some coarsg elements can be identified as hazardous, such as materials with asbestos. Pers¢nnel
dealing with hazardous materials should be trained to a level in accordanee with national lawg and
regulations.

9.11.5 Des[ription of texture diagram

The name of the texture triangle used and the granulometrig;division scale used should be recdrded
in an uncoded format, including the classification system<ef sands (see for examples Annex [0 and
ISO 14688-7).

Record the fexture triangle and/or granulometric division scale used, if any.

9.12 Coarse elements

9.12.1 General

A list of comlmon coarse elements witlrtheir indicative volume-mass-index is presented in Annex (.
Coarse elenjents correspond tg-the soil fraction greater than 2 mm in size (as opposed to fing soil
materials). In natural soils this‘includes rock fragments, while in urban, industrial and artificial foils,
this may indlude other foréigh materials such as metals, concrete, or glass. For estimating proporfions
of specific materials, see Annex B.

The soil deqcriptiensshould reflect the abundance of the material present in the layer. For example, a
layer with 3 50,%coarse materials, the soil type of the layer/horizon should be called after the most
abundant tyjpe.of coarse material.

EXAMPLE Brick layer with clay soil.

NOTE Fragments are parts of larger elements. For example, shells are elements that can be found as whole

shells or as shell fragments.

9.12.2 Coarse element abundance (in % volume fraction)
Compare with charts shown in Annex B.

Record the abundance of coarse elements using the following.

Code Description
0 None: 0 %
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Code Description

Very few: >0 % and <2 %
Few:>2%and <5 %
Common: >5%and <15 %
Many: > 15 % and <40 %
Abundant: > 40 % and < 80 %
Dominant: >80 %

oY U1 A W N

Not observed

9.12}3 Maximum size of the most frequently observed coarse elements

Record the abundance of coarse elements using the following.

Code Description

1 Ocmto<2cm

2 >2cmand<75cm
3 >75cmand<12cm
4 >12 cmand <25 cm
5 >25cm

X Not observed

9.12|4 Nature of the coarse element(s)
Recofrd, as clearly as possible, the nature(s) of the €oarse elements.

In ndtural soils, the lithological nature of the.coarse elements should be recorded.

9.12}5 Non-natural or unknown coarse elements
Recofrd, as clearly as possible, the.non-natural or unknown coarse elements.

Non-patural or unknown coarse elements can sometimes be recognized in smaller dimensigns (<2 mm),
such|as ash, red brick particles. These particles can be an indication of cultivation, contamination or
pollution.

Abundance and maximum size can be observed and recorded as described in 9.12.2 and 9.12.3.

A list of commonscoarse elements with their indicative volume-mass-index is presented in Annex G.

9.13 Carbenates and effervescence

9.13. 1t Imtensity of effervescence

The carbonate content is estimated in the field according to the visible and audible reactions of the CO,
effervescence, using a hydrochloric acid solution, diluted to a volume fraction of 1/10. In this context,
carbonate means calcium and magnesium carbonates.

Record the intensity of effervescence, using the following codes or descriptions.

Code Description Explanation
0 No No visible or audible effervescence.
effervescence

This corresponds generally to absence of carbonates
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Code Description

1 Weak
effervescence

2 Moderate
effervescence

3 Strong
effervescence

4 Extreme
effervescence

X Not observed

9.13.2 Loc

Record the ]

Code Description

1 Generalized

2 Log¢alized in the
matrix

3 Log¢alized on
codrse elements

X Not observed

9.14 Main

Some soil st

It is import3

Explanation
Audible effervescence and a few bubbles after several seconds.
Generally, this corresponds to a percentage of carbonates less than 2 %.

Visible bubbles often confined to individual grains.

Generally, this corresponds to a context of carbonates between 2 % and 7 %.

Bubbles form a thin, but more or less continuous, froth.

Generally, this corresponds to a context of carbonates between 7 % and 25 %.

Strong reaction; the bubbles rapidly form a thick froth.

Generally, this corresponds 0 a context oI carbonates over 25 Y.

htion of effervescence

focation of effervescence, using the following codes or descriptions.

Explanation

Both the matrix (particle size < 2 mm) and the coarse elements react to ac

Effervescence limited to the fine material.

Effervescence limited to coarse elements.

categories of soil structure
Fuctures types are shown in Figures FA'to F.3 of Annex F.

nt to record the size of structuraltypes (in centimetres).

Record the fnain categories of soil structure, using the following codes or descriptions.

Explanation

Cohgerent without structural aggregates.

Non-coherent mass of individual particles.

Particular structure of organic horizons or layers in which the vegetable
idues with fibrous structure (for example needles) or layered structure (f

example leaves) are still easily identifiable.

When a product of soil faunal activity may have a low bulk density the stf

ture may be recorded as fluffy.

ds.

res-

uc-

Units are block-Iike or polyhedral, surfaces are flat or slightly rounded, and

the three dimensions are approximately the same.

Units have angular or slightly rounded surfaces, the vertical dimension is

greater than the horizontal dimensions.

Where the top of the unit is curved, the structure is recorded as columnar.

Code Description

0 Continuous or
mdssive
Single grain
Filirous or layered

3 Spheroiddl
(crumb or granular)

4 Block-Tike

5 Prismatic or
columnar

6 Planar or platy

X Not observed

22

Structures in which parallel planes are predominant.

Where the planes are horizontal, the structure is recorded as platy.

Where these parallel planes are inherited from initial rock organization, the

structure is considered as “rock structure”.
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9.15 Compactness

Soil compactness can be evaluated by trying to cut the soil with a knife, however it depends on the soil
moisture status (see 7.4). It is therefore essential that moisture status be recorded.

Record the compactness, using the following codes or descriptions.

Code Description Explanation

1 Loose Uncompacted material; a knife penetrates easily up to the hilt.

2 Slightly A slight effort is required to insert a knife into the soil.
compacted

3 Compacted A knife does not penetrate completely, even with considerable effoft.
Very compacted It is impossible to insert a knife more than a few millimetres

X Not observed

9.14 Total estimated porosity

Total estimated porosity is an indication of the total volume of voids of@allSizes estimated for a surface
using the charts given in Annex B.

The total estimated porosity integrates the whole porosity of thesoil, including passages nlade by dead
rootg or completely decayed roots.

Tota] estimated porosity is described as percentages by volume.

Recorrd the total estimated porosity, using the following codes or descriptions.

Code Description Volume percentagéof pores

0 Nonporous 0%to<2%

1 Low > 2 % and <:5-%

2 Medium >5%ands15 %

3 High >15%.and <40 %

4 Very high >40'%

5 Unknown, but visiblé_ Visible porosity, but not quantified
6 Not recorded Porosity not recorded

9.17 Roots

9.17|]1 Rootabundance

Root{abundance is defined on the basis of the mean number of roots per square decimetrte (normally
this 1stan average over a number of square decimetres). The observed face of the soil used| to estimate
root abundance shall be a smooth vertical plane.

In the case of very thin horizons or layers, where a square decimetre chart cannot be used, the abundance
of roots may be based on the mean number of roots encountered over a 50 cm long horizontal line, over
the observed horizon face, and at the median depth between the appearance of the horizon and its
disappearance (or the bottom of the pit).

Record the root abundance, using the following codes or descriptions.

Code Description Explanation

0 No roots

1 Very few 1 roots/dm? to 20 roots/dm?, or less than 4 on a line 50 cm long
2 Few 20 roots/dm? to 50 roots/dm?, or 4 to 8 on a line 50 cm long
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Code Description Explanation

3 Common 50 roots/dm? to 200 roots/dm?, or 8 to 16 on a line 50 cm long
4 Many > 200 roots/dm?, or more than 16 on a line 50 cm long

X Not observed

9.17.2 Size (diameter) of most frequently observed roots

Record the root size, if present, using the following codes or descriptions.

Code Description Root diameters

1 Very fine < 0,5 mm

2 Finle >0,5mm and < 2 mm
3 Medium >2 mm and <5 mm
4 Coarse >5mm

X Nof observed

9.18 Densjty of worm channels

Record the density of worm channels, using the following codes or descriptions.

Code Description Explanation

0 Nohe No worm channels

1 Few < 1/dm? on the vertical face of thetierizon
2 Conmon 1to 2/dm?2

3 Abundant >2/dm?

X Nof observed

9.19 Odour

Any odour ¢letected at a site can potentially be dangerous to field investigators. Appropriate spfety
precautions|shall be taken, see ISO 18400-103. Depending on the objectives of the investigation|field
measurements of volatiles can be canducted.

If an unknown or harmful odou®is detected, this shall be recorded. If from this point on, safe observation
at layer leve] is not possible, further observation is not allowed.

Other than §melling, otherobservations like oil pan and Photo Ionization Detector (PID) should bejused
until layers pre observed without indication of unknown or harmful odours.

From this ppint.on;the observation of odours can be resumed (until a new unknown or harmful gdour
is detected)

Record the odour, if detected, as explained above.
9.20 Field detection of mineral oil in soil samples (oil-water reaction pan)

9.20.1 General

Field detection of mineral oil in soil samples can be carried out by visual assessment of the liquid phase
hydrocarbon layer formation. Put some soil in the oil-water reaction pan filled with clean water.
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9.20.2 Oil floating on water

Record any floating oil in to the pan. If possible, use the following codes and descriptions.

Code

o~ CC I \C R S )

Visu
poss

9.20

A det
if kn

Reco

Description

no oil slicks observed

traces of oil with three to five small oil slicks or an oil streak (<30 % of the surface of the compartment)

several oil streaks or oil slicks (maximum degree of cover 30 % of the surface of the compartment).
oil slick(s) with a degree of cover of 30 % to 75 %
oil slick with a degree of cover of 75 % to 100 %

Des¢ription

Colo

Dull
Vapd

Formping of balls

Foan

Blac
part

The {

10 ¢

10.1f Geneéral

L r

1€SS

ur effects

 forming

k floating
cles

Refel

Not observed

] assessment should be done in good light. A correct assessment of the floating 1
ble under a specific angle of view. It is essential to search for this angle of view.

3 Other oil observations

ird, if relevant and possible any other indicators of oil.

ield measurement Canrbe combined with gas testing glass tubes or PID measurements

seneral désignation

"énce for this clause are FAO[32]l and WRBI241. If another reference is used this shall be ¢

Explanation

— rainbow effect: petrol, turpentine, condensate (aromatics)
— dominance of blue: diesel oil, crude oil

— green tints: tar oil, hydraulic-oil

the duller the floating layer, the older the oil (decomposition)
benzene, e.g. older types'af petrol, crude oil, condensate, fresh petrol (“jumping
drilling and cutting(@©il;such as grease
detergents

coal dust (e.g-former local gas works).

hyer is only

ailed description of oil observed during a field investigation (incliding the nature of the pollution
pwn) should be made.

r eyes”)

early stated

in the text of the written report or the meta-data of the digital data thatis reported.

If determination of the soil type according to WRBI24l is needed, the FAO[30] can be used to describe field
observations and measurements. All field observations needed to classify soil according to WRB[24] are
mentioned in the FAO[32,

Where reference to geo(hydro)logical and geotechnical descriptions are relevant, ISO 14688 or another
commonly and publicly available standard can be used to determine the soil type.

The used classification system used (FAO[22], ISO 14688 or other) shall be clearly stated in the text of
the written report or the meta-data of the digital data that is reported.
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of soil profile classification used

When describing soils in situ, it is normal to allocate the soil to a reference base in an established soil
classification system. These allocations are normally based on the expression of pedogenic processes in
the soil profile. There are many classifications with national origins, but the use of the international soil
classification system, the WRBI[24] is recommended.

Pedogenic processes result in the formation of different layers in the soil, generally roughly parallel to
the topographic surface, which are called “horizons”. In the context of soils deeply modified by human
activity, artificial layers may be due to different kinds of deposits (e.g. concrete, bricks). These kinds of
layers are simply called “layers”.

Record whi(

The classifi
though to k
enough info

10.3 Soil t
Record the s
EXAMPLE

NOTE
-classificatio

The WRB [24] for soil resources is available in http://www:fao.org/soils-portal/soil-surve

h soil classification system is used.

fation according, for example, to WRBI24] is usually not done in the field. It iS)impo
Fmation to classify according to, for example, WRBI[24],

ype with reference to the soil classification system used

oil type according to the soil classification system used.

WRBI24] Albic Luvisol.

rtant

how what soil observations should be made and how these should be reconded to provide

y/soil

h/world-reference-base/en/.

The classifi
though to ki
enough info

10.4 Type

Record whid
EXAMPLE

In Annex C,
local, region

10.5 Sequ

Record the {

EXAMPLE

cation according to, for example, WRBI24] is usally not done in the field. It is imp
how what soil observations should be made and how these should be registered to pr
Fmation to classify according to, for examplé,WRBI24],

of horizon designation used
h type of horizon designation system is used.
FAO[2 or other national orwegional system.

the FAO system of horizen designation[39] is given and can be used as reference if there
al or national system of horizon designation available.

bnce of horizons

equenceofiiorizons recorded in the profile.

A/E/B/C (see Annex C).

;

rted
vide

isno

11 Repor

ing

11.1 General

Field soil descriptions can be reported in different ways. The presentation of reports is explained in
11.2. One specific presentation type is a scaled diagram of a soil profile. In or next to the diagram a

textual bori

After the da

26

ng log can be presented, see 11.3.

ta are reported, the raw field data and the reports shall be stored, see 11.4.
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11.2 Presentation of field soil descriptions

The field soil description can be reported as raw data in written text, in spreadsheets, or as a digital

data

set, depending on the project requirements.

The field soil description can be reported in a format different from field observations that is more suitable
for further use, e.g. in an interpreted report with explanatory texts (e.g. context of project, fieldwork,
circumstances, etc.). The data or part of the data can be presented in figures, lists, data sets, etc.

If field data are generalized or changed, this shall be clearly stated according to 9.2. This can be done in
the text of a written report (analogue or digital) or in the meta-data of a digital data set.

For digital exchange of soil related data ISO 28258 is recommended. For a minimum setof

qual

11.3 Profile diagram

Soil

horigzon/layer and depths should be indicated. Additional information can)be presented d
the specific use of the profile drawings. The profile drawings can be presented next to eac
the spil surface as the zero reference, or with all tops of the drawings at the same scale at
local|reference level (e.g. global sea level).

If pr

should be available, preferably presented with the profile drawings themselves.

11.4 Documented information

The

reports of (part of) the field description:

ity projects to be reported, the use of ISO 15903 and ISO 18400-107 is recommengded.

profile data can be represented in profile diagrams. Usually, the soil texture is present]

pfile drawings are used, a complete legend of the colours; patterns, signs and codes t}

following information shall be archived and/remained available for comparison with

quthor and author’s organization;
¢lient and project objectives;
3ll raw field data checked by‘the author;

dates of fieldwork, author’s approval of data, archiving.

data for soil

ed for every
bpending on
h other with
a general or

hat are used

interpreted
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Annex A
(informative)

Landform

The information in this annex is derived from FAO[29]. The most differentiating landform observation
is the dominant slope, followed by the relief intensity. Complementary to 7.5 to 7.8 the following

information|can be observed and, if relevant, recorded.

MAJOR LANDFORMS

Code Des¢ription Gradient Relief intensity
(%) (in/km)

LP Levdl land - plain <10 <50

LL Levdl land - plateau <10 <50

LD Level land - depression <10 <50

LV Level land - valley floor <10 <50

SE Sloping land - medium-gradient escarpment zone 10-30 50-100

SH Sloplng land - medium-gradient hill 10-30 100-150

SN Sloplng land - medium-gradient mountain 15-30 150-300

SP Slopjng land - dissected plain 10-30 50-100

SV Sloping land - medium-gradient valley 10-30 100-150

TE Steep land - high-gradient escarpment zone > 30 150-300

TH Steep land - high-gradient hill > 30 150-300

™ Steep land - high-gradient mountain > 30 > 300

TV Steep land - high-gradient valley > 30 > 150

COMPLEX LANDFORMS

Code Desfription

CU Cuesta-shaped

RI Ridged

IN Insellberg covered(occupying > 1 % of level land)

IM With intermontane plains (occupying > 15 %)

WE With wetland (occupying > 15 %)

DO Dome=shaped

TE Terraced

DU Dune-shaped

KA Strong karst
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Annex B
(informative)

Charts for estimating proportions of mottles, coarse elements, etc.

The charts shown in Figure B.1, expressed in percentages, are used for site estimation of the abundance,
in area or in volume, of some elements (in black on the charts) compared to the whole. See Reference [32].

NOTH These charts can also be used to estimate proportion of rock outcrops.
- | |
m n = = M
] L | |
|
] ]
u = [ ] | [ |
1% 2% 3%

Landform 40 % 50 %

Figure B.1 — Charts for estimating proportions of mottles, coarse elements, etc.
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Annex C
(informative)

Soil horizon designation — Example of the FAO System[39]

C.1 General
The FAO[29] horizon designation consists of one or two capital letters for the master horizorn and
lower-case guffixes for subordinate horizon distinctions, with or without a numerical suffix:For a full
understanding of the soil profile description, it is essential that correct horizon symbols Bg given.
C.2 Master horizons and layers
The capital Jetters H, O, A, E, B, C and R represent the master horizons and layers of soils. The cgpital
letters are the base symbols to which other characters are added to complete the designation. Most
horizons anfl layers can be given a single capital letter symbol, some reqiire two.
Currently, $seven master horizons and layers and seven transitional horizons are recognized.
Description$ of the master horizons are as follows.
a) Hhorizpns or layers
Layers flominated by organic material, formed from-accumulations of undecomposed or partially
decompjosed organic material at the soil surface,which may be underwater. All H horizong are
saturat¢d with water for prolonged periods orywere once saturated if they are now artifigially
drained| An H horizon may be on top of mineral soils or at any depth beneath the surface if it is byried.
b) O horiz¢ns or layers
Layers dlominated by organic material, consisting of undecomposed or partially decomposed litter,
such as|leaves, needles, twigs, moss and lichens, which has accumulated on the surface; they may
be on td

periods

material, and generally js much less than half of the mass.

An O lay
horizon
some hd

The mineral fraction’ of such material is only a small percentage of the volume

formed by'itluviation of organic material into a mineral subsoil is not an O horizon, th
rizons formed in this manner contain much organic matter.

c¢) Ahoriz

ns

p of either mineral or.organic soils. O horizons are not saturated with water for proljnged
f

the

er may be atthe’surface of a mineral soil or at any depth beneath the surface if it is buried. A

ough

Mineral horizons, which formed at the surface or below an O horizon, in which all or much of the
original rock structure has been obliterated and which are characterized by one or more of the
following:

— an accumulation of humified organic matter intimately mixed with the material fraction and

not

displaying properties characteristic of E or B horizons [see b) and ¢)];

— properties resulting from cultivation, pasturing, or similar kinds of disturbance;

— a morphology which is different from the underlying B or C horizon, resulting from processes
occurring at the surface.

If a surface horizon has properties of both A and E horizons but the dominant feature is an

accumu

30

lation of humified organic matter, it is designated an A horizon.
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In some places, such as warm arid climates, the undisturbed surface horizon is less dark than the
adjacent underlying horizon and contains only small amounts of organic matter. It has a morphology
distinct from the C layer, though the mineral fraction may be unaltered or only slightly altered by
weathering. Such a horizon is designated A, because it is at the surface.

Examples of soils which may have a different structure or morphology due to surface processes are
vertisols, soils in pans or playas with little vegetation and soils in deserts. However, recent alluvial
or aeolian deposits that retain fine stratification are not considered to have an A horizon unless

cultivated.

E horizons

Mineral horizons in which the main feature is loss of silicate clay, iron, alumifiy
¢ombination of these, leaving a concentration of sand and silt particles, and in which a
tthe original rock structure has been obliterated.

An E horizon is usually, but not necessarily, lighter in colour than an underlying B hori
goils the colour is that of the sand and silt particles, but in many soils coatings of iron ox
¢ompounds mask the colour of the primary particles. An E horizon is most commonly dj
from an underlying B horizon in the same soil profile by colour of Higher value or lowe
oth; by coarser texture; or by a combination of these properties:

n E horizon is commonly near the surface below an O orA horizon and above a B
he symbol E may be used without regard to position inthe’profile for any horizon th

Im or some
|1 or much of

zon. In some
des or other
fferentiated
I chroma, or

horizon, but
ht meets the

equirements and that has resulted from soil genesis.
horizons

orizons that formed below an A, E, O or H horizon and in which the dominant featfires are the
bliteration of all or much of the original rock’structure, together with one or a combination of the
ollowing:

illuvial concentration, alone or‘in combination, of silicate clay, iron, aluminipm, humus,
carbonates, gypsum or silica;

evidence of removal of cdrbonates;
residual concentration-of sesquioxides;

coatings of sesquioxides that make the horizon colour conspicuously lower in valtie, higher in
chroma, or redder in hue than overlying and underlying horizons without apparent illuviation
or iron;

alteratien that forms silicate clay or liberates oxides, or both, and that forms a granular, blocky
or prismatic structure if volume changes accompany changes in moisture content;

brittleness.

All kind of B horizons are, or were originally, subsurface horizons. Included as B horizons are layers
of illuvial concentration of carbonates, gypsum, or silica that are the result of pedogenic processes
(these layers may or may not be cemented) and brittle layers that have other evidence of alteration,
such as prismatic structure or illuvial accumulation of clay.

Examples of layers that are not B horizons are layers in which clay films either coat rock fragments
or are on finely stratified unconsolidated sediments, whether the films were formed in place or by
illuvation; layer into which carbonates have been illuviated but are not contiguous to an overlying
genetic horizon, and layers with gleying but no other pedogenic changes.

C horizons or layers
Horizons or layers, excluding hard bedrock, that are little affected by pedogenic processes and lack

properties of H, O, A, E or B horizons. Most are mineral layers, but some siliceous or calcareous
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layers such as shells, coral and diatomaceous earth, are included. The material of C layers may be
like or unlike that from which the solum presumably formed. A C horizon may have been modified
even if there is no evidence of pedogenesis. Plant roots can penetrate C horizons, which provide an
important growing medium.

Included as C layers are sediments, saprolite, and unconsolidated bedrock and other geological
materials that commonly slake within 48 hours when air-dry or drier, chunks are placed in water
and when moist can be dug with a spade.

Some soils form in material that is already highly weathered, and such material that does not meet
the requirements of A, E or B horizons is designated C. Changes not considered pedogenic are those

not rel
even ifi
process

g) Rlayerg

Hard bd

Granite
designa
24 hout
impract
equipm

tcd tU UVvV<Cl l_y ills hUl iLUllD- La_yc1o hav;us a\,\,uululatiuuo Uf D;};\,q, dal buuatco, Ul sy
ndurated, may be included in C horizons, unless the layer is obviously affected by pgdo
es; then it is a B horizon.

drock underlying the soil.

basalt, quartzite and indurated limestone or sandstone are examples of bedrock thd
ted R. Air-dry or drier chunks of an R layer when placed in watér will not slake W
s. The R layer is sufficiently coherent when moist to make hand digging with a g
ical, although it may be chipped or scraped. Some R layers.ean be ripped with heavy p
ent. The bedrock may contain cracks, but these are so few'dand so small that few root

penetrate. The cracks may be coated or filled with clay or othernmaterial.

C.3 Tran

There are tV
and those wj

For horizon|

sitional horizons

U0 kinds of transitional horizons: those with.properties intermediate between two hori
ith properties of two horizons appearing,in separate volumes.

another, syimbols with two capital letters are-used, such as AB, EB, BE and BC. The master ho

symbol give
horizon, for
but is more

A horizon c{
transitional
properties 3
removed by
horizon. A

n first designates the horizon whose properties dominate the transitional horizon. A
example, has characteristies\of both an overlying A horizon and an underlying B hor
ike the A than the B.

n be designated as ttansitional even if one of the master horizons to which it is appar
is not present. Forexample, a BE horizon may be recognized in a truncated soil

re similar to thoSe of a BE horizon in a soil in which the overlying E horizon has not
erosion. An AB'er a BA horizon may be recognized where bedrock underlies the transit
C horizon f¥ay be recognized even if no underlying C horizon is present: it is transitioj

the assumed parentimaterial. A CR horizon can be used for weathered bedrock which can be dug w
spade even though-roots cannot penetrate except along fracture planes.

Horizons i

sum,
benic

t are
ithin
pade
pwer
5 can

zons,

s dominated by properties of one anaster horizon but having subordinate properties of

rizon
n AB
izon,

ently
if its
been
jonal
1al to
rith a

Zons

which distinct parts have recognizable properties of two Kkinds of master hor

are indicated as above, but the capital letters are separated by a slash (/), as E/B, B/E, B/C or C/R.
Commonly, most of the individual parts of one of the components are surrounded by the other.

C.4 Subordinate characteristics within master horizons and layers

Designations of subordinate distinctions and features within the master horizons and layers are based
on profile characteristics observable in the field and are applied during the description of the soil at the
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site. Lower-case letters are used as suffixes to designate specific kinds of master horizons and layers as
well as other features.

a)

b)

d)

f)

g)

h)

j)

k)

Buried horizon (b)

Used in mineral soils to indicate identifiable buried horizons with major genetic features that were
formed before burial. These genetic horizons may or may not have formed in the overlying material,
which may be either like or unlike the assumed parent materials of the buried soil. The symbol is
not used in organic soils nor to separate an organic from a mineral layer.

Concretions or nodules (c)

ndicates a significant accumulation of concretions or of nodules. The nature and consigtency of the
odules is specified by other suffixes and in the horizon description.

rozen horizon (f)

esignates horizons or layers that contain permanent ice or are perennially colder than 0 °C. It is
ot used for seasonally frozen layers or for bedrock layers (R).

[leying (g)

Designates horizons in which a distinct pattern of mottling ‘eccurs which reflects| alternating
¢onditions of oxidation and reduction of sesquioxides (caused'by seasonal waterlogging).

.

[his corresponds to iron segregation (impoverished ©r enriched areas) of permaneft character
throughout the year, whatever the moisture condition'at the time of observation.

Accumulation of organic matter (h)

Designates the accumulation of organic mattér in mineral horizons. The accumulation ay occur in
gurface horizons, or in subsurface horizonsthrough illuviation.

Jarosite mottles (j)

Indicates the presence of a very aeid environment (example former mangrove).
Accumulation of carbonates, (k)

Lommonly calcium carbonate.

[ementation or induration (m)

Indicates confindous or nearly continuous cementation and is used only for horizons that are more
than 90 % cemented, though they may be fractured. The layer restricts roots which flo not enter
except along fracture planes.

The“single predominant or codominant cementing agent may be indicated using de¢fined letter
guffixes singly or in pairs. If the horizon is cemented by carbonates “km” is used, by silica “qm”, by
iron “SM”, by gypsum “ym”, by both lime and silica “kqm”, by salts more soluble than gypsum “zm”.

Accumulation of sodium (n)
Indicates an accumulation of sodium.
Residual accumulation of sesquioxides (o)

Indicates residual accumulation of sesquioxides and differs from the use of the symbol “s”, which
indicates illuvial accumulation of organic matter and sesquioxide complexes.

Ploughing or other disturbance (p)

Indicates disturbance of the surface layer by ploughing or any tillage practice. A disturbed organic
horizon is designated Op or Hp. A disturbed mineral horizon is designated Ap, Ep, Bp, etc.
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D

p)

q)

t)

34

Accumulation of silica (q)

ndicates an accumulation of secondary silica. silica cements the layer and cementation is
Indicat lat f d | If sil ts the 1 d tat
continuous or nearly continuous, “qm” is used.

Strong reduction (r)

Predominance of iron reduction and mobilization processes under conditions of permanent or
near-permanent saturation. The appearance can vary noticeably in the course of the year in the
case of large variation of water table depth. Two facies can be differentiated:

— some horizons correspond to conditions of permanent saturation by water; the colours are

mofte or less uniformly bluish green or uniformly white to black or grey, with a chromas.2;

— sonpe horizons are temporarily re-oxidized if the saturation by water is interrupted-for
time. Ochreous mottles (yellowish red, brownish red) are locally observable at\contact

)

some
with

voids, with roots and on some aggregate surfaces. If “r” is used with “B”, pedogenic chanige in

addjition to reduction is implied; if no other change has taken place, the horizonis designatg

[Muvial

Used w
comple)
combin
both va

Accumuy

Used w
or has

accumullation in the form of coating on ped surfaeés or in pores, as lamellae, or as bridges bet)

mineral
Occurrd

Indicatd

that hagdens irreversibly when exposed to the atmosphere. When hardened, it is no longer ¢
plinthine but hardpan, ironstone,‘or a petroferric or skeletic phase.

Develogment of colour or structure (w)

Used with “B” to indicate_development of colour or structure, or both. It cannot be used to ind

a transi
Fragipa

Used to|
are cha

fragipam.

hccumulation of sesquioxides and organic matter (n)

th “B” to indicate the accumulation of illuvial, amorphous, dispérsible organic sesqui
ces if the value and chroma of the horizon are more than3. The symbol is also us
htion with “h” as Bhs if both the organic and sesquioxide.components are significan
ue and chroma are <3. (t)

lation of silicate clay (v)

th B or C to indicate an accumulation if silicateelay that either has formed in the ho
been moved into it by illuviation, or both.A*least some part can show evidence of

grains.
nce of plinthite (v)

s the presence of iron-rich, humus-poor material that is firm or very firm when mois

Lional horizof.
n character'(x)

indicate genetically developed firmness, brittleness or high bulk density. These fea
Faeteristic of fragipans, but some horizons designated “x” do not have all propertieg

ed Cr.

bxide
bd in
F and

rizon
clay
lveen

t and
alled

icate

ures
of a

Accumulation of gypsum (y)

Accumulation of salts more soluble than gypsum (z)
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Annex D
(informative)

Examples of texture diagrams

Traditionally the texture, as estimated on-site, is illustrated graphically as a triangle using the following
convention:

—

The {
be at]

This
tran
used

Fig

lay proportion + silt proportion + sand proportion = 100 % of fine earth.

riangle can be either equilateral or right-angled. The grain size division betweelnysilt a
50 pum or at 60 pm.

annex provides various examples of texture diagrams as shown dn-Figures D.1
lations of the texture class names are provided. It is important to indicate the text|
inreports.

\

\VA \&
20 f—K%
Loam : Q
2 SandyloanA/ \/\/Slltloam/\AQ
10 0617{[/ A VAN St QQ
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2
2% %% %% %% % %

Percentsand ——

ure D.1 — EXample of an equilateral triangle with division between silt and sang
(USDA - USA)

nd sand can

to D.3. No
ure triangle

|l at 50 um
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Silty clay

Sandy clay

Figure D.2

Y 100 -
90 -
80 -
70 -

50 1
40 A

Heavy clay

60 {—

S0 / 18 3
20 19 Silty clay Q?
20 /sandy clay loam Clay loam loam
Sand 2 Sandy loam \ ' gandy 511t loam Sllt loam r$
A
% “ 2% % % °

Pergent sand 60 pm to 2 000 um

— Example of an equilateral triangle with division between silt and sand at 60

(USDA - USA)

30 -
Clayey sandy| Silty clayey sandy Claya
201 Cla
Clay sand 511t¥ \Clay sandy Silt loam
10 1 sand \loam
W Loamy Sandy 1 Silt
Sand sand andy loam i
0 T T T T T T T T 1 X
0 10 20 30 40 50 60 70 80 90 100

Lum

Key
Y clay
X silt

Figure D.3 — Example of a right-angle triangle with division between silt and sand at 50 pm
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Annex E
(informative)

Determination of soil texture in the field

Definition

The
by si
detel
Itis
size

Depd
diffe
E.2
Dete
of th

E.3

E.3.]

Fine
detel

E.3.

Texty
clay,
diag}

E.3.3

Deps
char

terms “texture” and “texture class” allow a designation of soil corresponding tQ=¢
ze of the mineral elements (clay, silt, sand) following manual estimation in the fie
'mined in the field for each horizon or layer by a finger test or according to visible cha
juite different from “particle size distribution” which is derived from the laboratory-b4
hinalysis.

nding on the texture classification system that is used, the particle size boundaries o
. Figure 3 in 9.11.3 a table with some classification systems are presented.

Application
Fmination of the texture class of the fine soil materials, facilitates interpretation as t

b soil.

Procedure

| General

soil materials (particle size < 2 mm] and coarse particles (stones) (particle size > 2
'mined in accordance with E.3.2'and E.3.3.

P Fine soil material

ire classes can ofter be located on a texture diagram indicating the respective pe
silt and sand. The texture classes given in Table E.4 are examples only, since each typ
am has its own thresholds that define texture classes (see Annex D).

B Characteristics and properties of particle fractions

nding.on their proportions in the soil, the particle fractions have the following tangibl
hctéristics.

lassification
d. It can be
racteristics.
sed particle

' sand might

D properties

mm) can be

‘centages of
e of texture

b and visible

a)

Tay (particle size < 0,002 mm)

When the clay content is in the region of 17 % (by mass) in wet conditions, it is cohesive and sticky;
at higher proportions (from 35 % by mass) it becomes more plastic and sticks to fingers and thumb
when pressed between them, and the surface becomes smoother and shinier. From 45 % by mass,
other particle fractions are only distinguished as secondary components.

b) Silt (particle size 0,002 mm to 0,050 mm or 0,063 mm depending on classification system)

A smooth silky feel, “soapy” when moist; sticks to fingers and thumb when pressed between them.
Particles are visible at proportions of about 10 % (by mass), and clearly visible at proportions above
30 % when clay is present at less than 25 % (by mass).

© ISO

2019 - All rights reserved
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c) Sand (particle size 0,050 mm or 0,063 mm to 2 mm depending on classification system)

Coarse particles, clearly visible, do not stick to fingers even when moist.

E.3.4 Notes for the determination of texture class

The sample can be investigated only under moist or plastic conditions. Samples that are too dry can
be moistened and samples that are too moist can be dried by rubbing them between the fingers. See

Table E.1.

It should be taken into consideration that samples that

textured th;

fraction, the more easily the sandy proportion is overestimated. If in the fine-sand fraction compoi
of 0,050 min up to 0,125 mm prevails, and if these components predominantly consist ©f| fol

particles (e.g. mica), it will be difficult to distinguish them from the coarse-silt fraction.

Higher propprtions, of CaCOj in the particle size fractions resultin reduced cohesion and.overestim

of the silt prjoportion.

Higher humps content often leads to an overestimation of the clay proportion,-but also can lead

underestimation of the clay proportion when the clay proportion is over 30 % or 40 % by mass.

E.3.5 Coarse elements

The coarse particle fractions can be determined according to 1SO:14688-2:2017, Table 1, either fT

sample or frjom a soil profile pit base or wall.

E.4 Determination of the texture class of soil

jated

htion

[0 an

Table E.1[— Determination of soil texture class’in naturally moist condition by finger test in
thee field
Cohegion — Plasticity Visible characteristics Texture class
Not cohesiye; does not stick to the | Individual particles clearly visible and tan- Sand
finger; not plastic gible; rough (the finer the particles, the less
rough the texture)
Not cohesive; powdery-blunt; some_|)Individual particles well visible and tangible; Silty sand

fine substance sticks in finger
grogves; not plastic

also some fine substance

Slightly cohesive; slightly/greasy,
fine substance sticks to\the finger;
not easilyy moulded;splits and
breaks during'moulding

Individual particles clearly visible and tangible

Loamy sand

Slightly cohgsive to cohesive; (stiff-)

Individual particles clearly visible and tangible

Sandy clay loam to sa

clay

ndy

plastic; hot‘easily moulded

Not cohesive; sticks distinctly to
the finger grooves; not or not easi-
ly moulded

Powdery, like silk; individual particles nor or
almost not visible and tangible

Silt

Slightly to moderately cohesive;
slightly sticky, sticks distinctly to
finger grooves

Individual particles of the sandy fraction not
or only slightly visible and tangible; a lot of
fine substance; powdery when dry

Loam

Slightly to moderately cohesive;
sticky; plastic; can be rolled as thick
as a pencil, then becomes crackled

Sandy particles clearly visible and tangible; a
lot of fine substance

Sandy loam

Cohesive; sticky; plastic; cracks
when rolled into a thread

Individual particles of the sandy fraction not
or only slightly visible and tangible; a lot of
fine substance; a little powdery

Silty loam
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Cohesion — Plasticity Visible characteristics Texture class
Cohesive; stiff-plastic sticky; plastic| Only a few or no sandy particles visible and Clayey loam
and rolls easily into a thread when tangible; a lot of fine substance
moist; will take a slight polish
Cohesive; stiff-plastic sticky; plastic | A few sandy particles visible and tangible; a Sandy clay
and rolls easily into a thread when lot of fine substance
moist; will take a slight polish but
sand grains stand out on the surface
Very sticky with a silty/soapy feel | Sandy particles not or hardly visible and tan- Silty clay
gible; a lot of fine substance
Cohesive; very stiff-plastic; sticky; No sandy particles tangible Cldy
wil| roll to a very fine thread; sur-
face will readily polish
NOTH The table is derived from FAOQ[3Y],
Accofding to the classification or national systems, or different contexts (e.g. pedology, geotechnics),
diffefent limits are used to separate silt and sand, e.g. 0,050 mm and 0,063 mm.
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Annex F
(informative)

Some types of soil structure

Pedogenic ped formation?

No/‘I , Caronates
| Yes
Single Massive  Layered . Gypsum
grajn (coherent) (coherent) Formed by C_el_nentatlon Humus
—_— from precipitates of
Iron
Silica

Grandlar Worm- Blocky Blocky Prismatic Columnar , Platy Crumbly Lumpy Clody
casts subangular angular

Sl 5
AT Y

Reference: (uidelines for soil description, FAO[30],

Classification of structure of.pedal soil materials

Formed by assemble Formed by separation Formed by fragmentation

(biotic) (abiotic) or compaction

25 QD
TR IR

Figure F.1 — Soil structure types and their formation

WE Weak Aggregates are barely observable in place and there is only a weak arrangement of natural surfages
of weakness. When gently disturbed, the soil material breaks into a mixture of few entire aggreggtes,
many broken aggregates, and much material without aggregate faces. Aggregate surfaces differ ip
some way from the aggregate Interior.

MO Moderate Aggregates are observable in place and there is a distinct arrangement of natural surfaces of

ST Strong

v - H 3 3 3 Ry ASEress me
broken aggregates, and little material without aggregates faces. Aggregates surfaces generally show
distinct differences with the aggregates interiors.

& D€ S/ a B S/ H 6

Aggregates are clearly observable in place and there is a prominent arrangement of natural surfaces
of weakness. When disturbed, the soil material separates mainly into entire aggregates. Aggregates
surfaces generally differ markedly from aggregate interiors.

Combined classes may be constructed as follows :

WM Weak to moderate
MS Moderate to strong

40

Figure F.2 — Classification of structure of pedal soil materials
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