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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

Turbidity in waters is caused by the presence of undissolved and/or colloidal matter and small
organisms (for example bacteria, phyto- and zooplankton) present in the water. Turbidity changes the
lighting conditions in surface waters by absorption and scattering of the light and thus influences the
trophic status of these waters. For the indicative assessment of the lighting conditions of waters or the
transparency of the water, semi-quantitative methods can be used (Reference [2]).

Measurements of transparency can be affected by the presence of dissolved light-absorbing substances
(substances imparting colour) as well as by particles (such as sediments).

In spmi-quantitative methods such as the determination of transparency depth by)$ecchi disc,
refldctions on the water surface can cause interferences. These are often dependent on the light and
windl conditions.

NOTE Results of a field study for the validation of this document is given in Annex,B\

© IS0 2019 - All rights reserved v
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NING — Working in or around water is inherently dangerous. Persons using this

f the safety problems, if any, associated with its use. It is the responsibility of

DRTANT — It is absolutely essential that tests conducted in accordance with this
arried out by suitably qualified and trained staff.

Scope

document specifies the following semi-quantitative methods for the assessment of tr
hters:

measurement of visual range using the transparency testing tube (applicable to tranj
Slightly cloudy water), see Clause 4;

measurement of visual range in the uppes~water layers using the transparency f{
[especially applicable to surface, bathing widter, waste water and often used in marine 1
see 5.1;

measurement of visibility by diversfin'a destined depth, see 5.2.

The quantitative methods using optical turbidimeters or nephelometers are described in|

v
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honitoring),

ISO 7027-1.

following documernts are referred to in the text in such a way that some or all of their content

titutes requirenients of this document. For dated references, only the edition cited
ited referencés;the latest edition of the referenced document (including amendments)

Terms and definitions

hpplies. For
ipplies.

For the purposes of this document, the terms and definitions given in CIE S 017 and the following apply.

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

3.1

[SO Online browsing platform: available at https://www.iso.org./obp

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

transparency
permeability with respect to electromagnetic waves, here especially of light

Note

1 to entry: In this document, transparency is used in terms of visibility in waters.

© IS0 2019 - All rights reserved
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3.2

turbidity

reduction of transparency of a liquid caused by the presence of undissolved and/or colloidal matter and
small organisms

3.3

attenuation coefficient

fraction of an incident beam of light that is absorbed or scattered per unit thickness of the target
absorber

Note 1 to entry: A large attenuation coefficient means that the beam is quickly “attenuated” (weakened) as it
passes througirtherediun, amdastrattattenmuation coeffictent mearns that the rediunr s Tetativety tramrsparent
to the beam.[The SI unit of attenuation coefficient is the reciprocal metre (m-1).

4 Laboratory

4.1 Gendral

In cases where measurements cannot be carried out on site, it may be an optiof-to do it in the laborgtory
with the approach described in 4.2.

4.2 Measurement using the transparency testing tube
4.2.1 Apparatus

4.2.1.1 Transparency testing tube, consisting of a colourless glass tube 600 mm * 10 mm long and
of internal diameter 25 mm #* 1 mm, graduated in divisions of 10 mm. Typically, the transparency testing
tube featurgs a hole in the bottom of the tube or a suitable outlet, allowing the water level to be lowered
in the tube.

4.2.1.2 Shield, close fitting, to protect the transparency testing tube from lateral light.

4.2.1.3 Print sample, to place underthe tube (4.2.1.1), consisting of black print on a white backgr¢und
(height of characters 3,5 mm; line width 0,35 mm) or a test mark (for example, a black cross on White
paper), proyided with the apparatus.

4.2.1.4 Constant light seutrce, low voltage tungsten lamp (3 W), to illuminate the print sample o1 test
mark (4.2.1]3).

4.2.2 Sampling.and samples

All sample |bettles shall be clean. If necessary, wash bottles before use with hydrochloric acid|(e.g.
1 mo]/l) or bsurfactant r‘]naning solution

Collect samples in glass or plastic bottles, and carry out the determinations as soon as possible after
collection. The bottles shall be filled completely (bubble free). If storage is unavoidable, store the
samples in a cool, dark room (10 = 5) °C but for no longer than 24 h. If the samples have been stored cool,
allow them to come to room temperature before measurement. Prevent contact between the sample
and air, and avoid unnecessary changes in the temperature of the sample.

The transparency testing tubes should be clean and not clouded. The individual tubes should be
identical in their optical properties.

2 © IS0 2019 - All rights reserved
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4.2.3 Procedure

The sample should be mixed by hand, without creating bubbles and turbulence, and then be transferred
to the transparency testing tube (4.2.1.1). Steadily lower the sample level until the print sample or test
mark (4.2.1.3) is clearly recognizable as viewed from above. Read the liquid height from the graduations
on the tube.

If the procedure is repeated, the mean from all replicates has to be calculated and reported as the
transparency depth.

4.2.4 Expression of results

Repi:‘t the measured liquid height, to the nearest 10 mm, together with the apparatus.is¢d (name of
the manufacturer).

5 [n situ methods (field methods)

5.1 | General

The fin situ methods are performed as described in 5.2 to 5.3.

5.2 | Measurement using the transparency testing disc

The depth at which a matt white, circular disc (5.2.1.1) is\io longer visible is taken as a mepsure of the
trangparency of surface water bodies. The readings de’not provide an exact measure of transparency,
as the results are influenced e.g. by sun's glare on thewater, water current and/or individually different
eyesfight of the staff.

NOTE1 Thismethod was originally developedbyA. Secchi (1865)[4], and modified by George C. Whipple (1899)
[5], apd is commonly known as Secchi depth.

NOTE 2  For assessments in connectionswith phytoplankton investigations, the transparency depths are
nornpally used.

NOTE3 Invery tide-influenced-coastal waters or in reservoirs with turbidity currents (e.g. from|tributaries),

the results in relation to phytoplankton are not very informative because the results are influenced|by very high
concpntrations of suspended-mineral matter. Humic substances can considerably reduce the transparency.

5.2.1 Apparatus

5.2.1.1 Transpdrency testing disc, normalized circular matt white testing disc with a fensity and
weight that it'sinks (e.g. 1,7 kg) to determine transparency depth.

This|disetangs from a measuring tape or rope (5.2.1.2) so as to be precisely horizontal. To fhcilitate the
horigontal position of the disc, six large holes [see Figure A.1 a)] may be helpful.

For the measurement of the transparency depth, the discs shall be clean and without scratches and
shall be maintained to limit the loss of their original colour.

The following diameters are recommended:

a) forinland waters: 20 cm; e.g. with six holes or black and white sectors (see A.1);
b) for marine waters: 30 cm, e.g. without holes and sectors (see A.1).

NOTE Other diameters of the discs might also be suitable, depending on the requirements of the sampling
programme (e.g. disks with a diameter of 10 cm connected to Limnos water samplers, see Figure A.2).

If other types of testing discs are used, the comparability of results is not given. If for example custom
made testing discs are required, it is important to ensure that within a monitoring study or period and

© IS0 2019 - All rights reserved 3
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for the defined monitoring sites the same type of device is always to be used. Whenever possible, it is
also recommended that the measurements are carried out by the same staff.

5.2.1.2 Measuring tape, with centimetre (cm) scale or rope with marks every 10 cm (metres and half
metres can be identified by different coloured markers) or with winch depth indicator (normally of at
least 10 m length, in oligotrophic waters longer).

Regularly check the accuracy of the indication length of the rope or tape measure. Compare this to a
standard with a traceable length such as a tape measure or folding rule.

5.2.1.3 P

5.2.1.4
bottom sidd

5215 O
scopes are §

5.2.2 Pra

The transp
above the v
dock or fo

direct sunli
when looki

ight, optional, for running waters or waters with water currents, fixed in the middle o
of the disc facilitating its insertion into the water column or allowing it to stabilize 1
easily in rufning waters or with currents.

ptional devices for suppression of reflections, for example view scopes (examples of
iven in Annex A, Figure A.3).

cedure

hrency depth can be recorded most easily and reliably’by’looking from a small dist
pater surface into the water. It is highly recommended\to use the shaded side of the |
bridge to avoid direct sunlight reflections from the-water surface. It is essential th3
ht is present. The period for best results is between 10 am and 2 pm. Allow sufficient

luminance level.

Lower the
of the disc
the mean of
surface.

NOTE S
Read the de

If the proc
transparen

The water
viewed aga

In running \
be required

lisc (5.2.1.1) into the water and let it sipk slowly. Determine the point at which the suj

disappearance and reappearance.Ensure that the visual line is perpendicular to the w

ow movement of the disc prevents sediment from whirling.

pth from the disc to the\water surface from the measuring tape or rope (5.2.1.2).

edure is repeated,the mean from all replicates shall be calculated and reported ag
[y depth.

lepth should‘be if possible at least 50 % greater than the Secchi depth so that the dji
nst the water background, not bottom-reflected light (see Reference [3]).

vaters or water bodies with water currents, an extra weight (5.2.1.4) or a pole (5.2.1.3)
to-eliminate sway and to facilitate the measurement.

ff the
nore

view

ance
boat,
t no
time

ng at the disc near its extinction point for the eyes to adapt completely to the prevajiling

face

s just visible. If necessary, slowly move the disc several times up and down, to determine

rater

the

Sc is

may

To minimize interferences arising from reflection at the water surface, a sight glass (for example view
scope, see A.2) may help. With a view scope, the sunny side of the boat can be used (see Reference [3]).
The user of this document shall validate and demonstrate whether the view scope enhances the
analysis or not.

It should be noted that a considerable amount of light is absorbed when polarization glasses are used.
This can interfere with the determination of the transparency depth.

The transparency depth depends on the following factors (see Reference [6]):

a)

the attenuating material between water surface and disc;

b) the optical state of the water surface;
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‘)
d)
e)
f)
g)
h)
i)
i)
k)
5.2

The

meah shall be reported. The diameter and type of the disc should betoted.

Rep
Mea

EXA

5.2.4 Estimation of the attenuation'coefficient (in the marine environment)

Secchi depth values can be used\in cases, where no vertical attenuation (extinction) coe
be npeasured directly. In these cases, the following relation shall be used to estimate the
coefficient:

The
The

Referenee [9]).

5.3

.3 Expression of results

Attenuation coefficient = x / Secchi depth (m)

ISO 7027-

the reflection of luminance of sky in the water surface;
the reflection of the water body;

the reflecting surface of the disc;

the diameter of the disc;

the sun altitude and cloud coverage;

wind strength and resulting wave height;

2:2019(E)

e height of the observer above the water surtace,
hdaption of the eye of the beholder;

fhe shadow of the boat or bridge of the observer.

depth of transparency is expressed in metres (m). If multiple measurements are car

rt the results as follows.

MPLE
Hepth of transparency: 4,6 m (@ 20 cm/six holes);
Hepth of transparency: 0,45 m (@ 30 cm/plain white);

Hepth of transparency: 0,65 m (@ 20 cm/blaek and white sections).

factor x changes with sea area and increases with decreasing salinity.

following“values are recommended: 1,7 (see Reference [7]), 1,84 (see Reference [8])

-ied out the

sured data shall be rounded to 0,1 m. For depths less than0,5 m, results shall be rounded to 0,05 m.

fficient can
Attenuation

or 2,3 (see

Determination of visibility by divers

5.3.1 Apparatus

5.3.1.1 Transparency testing disc, 25 cm, white.

For the measurement of the visibility, the disc shall be clean and without scratches.

If another disc is used, specify the diameter as follows:

Visibilityy(5) = sight distance at 5 m with the normalized disc;

Visibilitypzo(5) = sight distance at 5 m with a disc of 30 cm diameter.

© IS0 2019 - All rights reserved
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5.3.1.2

5.3.1.3

5.3.1.4

5.3.1.5

5.3.1.6

Measuring tape or rope, with a centimetre scale.
Depth gauge with temperature measuring device.
Diving compass.

Diving equipment for two persons.

Underwater writing material.

5.3.2 Pra

The measur
the weathe
at the suita
the water

remains at
four cardin
recognize t

[tis very im
5.3.3 Exg

Report the

Measured d

cedure

ements are carried out by atleast two divers. Before starting the underwater measurem
- and the lighting conditions shall be assessed and recorded. After getting into the w

le depth (e.g. for oligotrophic lakes three depths are recommended: 2 m) 5 m, and 1
emperature shall also be recorded. During the measurement of thevisibility, one ¢

bnts,
rater

m),
liver

the investigation site with the white disc while the second diver swims horizontally in all

hl directions with the measuring tape fastened to the disc, until.the observer can just]
he disc. The distance of each direction is read and recorded.

portant to carry out the measurements always at the same-time.

ression of results
results, as follows.

ata shall be rounded to 0,1 m.

pport
ort shall contain at least the following information:

nce to this document, i.e. ISO'7027-2:2019;

name :Lwaters and sampling site;

time of measuremernt;
used method;

used device’(e.g. shape and diameter of the testing disc);

Lthe person who made the measurement (individual eyesight);

light copnditions (e.g. sunshine - yes/no);

still

6 Testr
The test rej]
a) areferg
b)

c) datea
d) type of
e) type of
f) nameo
g)

h)

i)

j)

weather conditions (wind);

the result, expressed in accordance with 4.2.4, 5.2.3 or 5.3.3, depending on the method used;

details of any circumstances that might have influenced the result.

Optionally the following information should be given:

k)
D)

colouration of the waters (e.g. browning by humins);

algae blooms on the surface of the waters;

m) pollen streaks;
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n) location of metalimnion if available.
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Annex A
(informative)

Devices

A.1 Examples of transparency testing discs

a) Disqwith six large holes

c¢) Plain white disc

N
b) Disc with black an%vﬁ%te
sectors \s'Q

NOTE Reproduced with permission of the copyright th@%.
\)

Figure A.1 — Examples\g\gansparency testing discs
Q)

NOTE Reproduced with permission of the copyright holders.

Figure A.2 — Examples of a Limnos water sampler with a 10 cm transparency disc

8 © IS0 2019 - All rights reserved


https://standardsiso.com/api/?name=1683eb0601f0ea337814e22c9fa3c5bd

ISO 7027-2:2019(E)

A.2 Examples of view scopes

A good method to avoid reflections from the water surface is to use a view scope. This is a tube of
approximately 15 cm up to 18 cm diameter (head size); one end is closed leak-proof with transparent

Plexiglasl), and the shape of human face is moulded at the other end to avoid reflections by light beside
the head of the observer.

NOTE The view scope is only suitable with a small distance to the water surface and calm weather conditions.

NOTE Reproduced with permission @copyright holder.

@ﬁre A.3 — Example of a view scope

O

1) This information is given for the convenience of the users of this document and does not constitute an
endorsement by ISO.

© IS0 2019 - All rights reserved 9
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Annex B
(informative)

Interlaboratory field study results

The performance data given in Table B.1 were determined in the frame of an interlaboratory field study
for validation carried out with 10 participants in August 2017. A river (river Spree) and three different
inland watdr stations (given in Table B.1) were visited by the panel of participants. All sites are situlated
in Berlin, Gérmany. On each station, four types of Secchi discs were compared:

— Type 1:{20 cm, white disc with six holes, measuring tape [see Figure A.1 a)];

— Type 2:{20 cm, disc with black and white sectors, measuring tape [see Figure A.1.b)};
— Type 3:{20 cm, plain white disc, measuring tape [see Figure A.1 c)];

— Type 4430 cm, plain white disc with weight, rope with marks.

The evaluatjion of all data was carried out according to ISO 5725-2[11.

10 © IS0 2019 - All rights reserved
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