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Foreword

ISO (the Infernational Organization for Standardization) is a worldwide
federation d¢f national standards bodies (ISO member bodies). The work
of preparing International Standards is normally carried out through ISO
technical chmmittees. Each member body interested in a subject for
which a tedghnical committee has been established has the right to be
represented on that committee. International organizations, govern-
mental and| non-governmental, in liaison with I1SO, also take part in the
work. 1SO Follaborates closely with the International Electrotechnical
Commissiof (IEC) on all matters of electrotechnical standardization.

Draft Interrlational Standards adopted by the technical committees are
circulated fo the member bodies for voting. Publication as an Inter-
national Standard requires approval by at least 75% of the member
bodies casfing a vote.

International Standard ISO 5667-6 was prepared by Technical:Committee
ISO/TC 147| Water quality.

ISO 5667 cpnsists of the following parts, under the geheral title Water
quality — Jampling:

— Part 1: Guidance on the design of sampling,programmes

— Part 2: Guidance on sampling techniqués

— Part 3 Guidance on the preservation and handling of samples
— Part 4 Guidance on sampling from lakes, natural and man-made

— Part §: Guidance on_sampling of drinking water and water used for
food hnd beverage-processing

— Part 6: Guidance'on sampling of rivers and streams

— Part [: Guidance on sampling of water and steam in boiler plants

o} eamnlin

A 4. iy
— Part 8—Gtidance-on-Sampthg pet d"p"“.’f"""

— Part 9: Guidance on sampling from marine waters

— Part 10: Guidance on sampling of wastewaters
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— Part 11: Guidance on sampliing of ground water
— Part 12: Guidance on sampling of industrial cooling water

Annex A of this part of ISO 5667 is for information only.
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Introductien

This part of ISO 5667 is one of a group of standards dealing with the
sampling of [specific types of water. It should be read in conjunction
particularly yith ISO 5667-1, 1SO 5667-2 and ISO 5667-3, which deal re-
spectively wjth the design of sampling programmes, sampling tech-
niques and |[the preservation and handling of samples. The general
terminology used is in accordance with that established by 1ISO/TC 147,
Water quality, and more particularly, with the terminology on sampling
given in ISO|6107-2.
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INTERNATIONAL STANDARD

ISO 5667-6:1990(E)

Water quality — Sampling —

Part 6:

Guidanhce on sampling of rivers and streams

1 Scope

This part| of 1SO 5667 sets out the principles to be
applied fo the design of sampling programmes,
sampling| techniques and the handling of water
samples [from rivers and streams for physical,
chemical| and microbiological assessment. It does
not apply to the sampling of estuarine or coastal
waters and is of limited applicability to the sampling
of canaliand other inland waters with restricted
flow regimes.

Examinatjons of sediment and biota require special
procedurps which are not the subject of this part of
ISO 5667] In cases where naturally occurring or ar-
tificially g¢onstructed dams result in_the detention of
water for| several days or more, it may be better to
consider|the stretch of the river/or stream as a
standing| water body for.\sampling purposes.
ISO 5667{4 provides guidance/for sampling in these
circumstances.

A definitipn of the purpose of sampling is an essen-
tial prerequisite toyidentifying the principles to be
applied tp a partietlar sampling problem. Examples
of the pu&)poses of sampling programmes commonly

devised forrivers and streams are as follows:

e) to determine the)suitability of a rivegr or stream
for amenity (ise’ (e.g. aquatic sporty and swim-
ming);

f) to study‘the effects of waste discharges or acci-
dental spillages on a receiving wateff, -

g).@do assess the impact of land use |on river or
stream quality;

h) to assess the effect of the accumulation and re-
lease of substances

— from bottom deposits on aquatic|biota within
the water mass, or

— on bottom deposits;
i) to study the effects of abstraction,| river regu-

lation and river-to-river water trangfers on the
chemical quality of rivers and their aquatic biota;

j) - to study the effects of river engineer{ng works on
water quality (eg. addition/removal of weirs,
changes to channel/bed structure).

a) to assess the quality of water within a river ba-
sin;

b) to determine the suitability of a river or stream
as a source of drinking water;

c) to determine the suitability of a river or stream
for agricultural use (e.g. spray irrigation, live-
stock watering);

d) to determine the suitability of a river or stream
for the maintenance and/or development of
fisheries; ,

2 Normative references

The following standards contain provisions which,
through reference in this text, constitute provisions
of this part of ISO 5667. At the time of publication,
the editions indicated were valid. All standards are
subject to revision, and parties to agreements based
on this part of ISO 5667 are encouraged to investi-
gate the possibility of applying the most recent edi-
tions of the standards indicated below. Members of
JEC and ISO maintain registers of currently valid In-
ternational Standards.
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ISO 555-1:1973, Liquid flow measurement in open
channels — Dilution methods for measurement of
steady flow — Part 1. Constant-rate injection
method.

ISO 555-2:1987, Liquid flow measurement in open
channels — Dilution methods for the measurement
of steady flow — Part 2: Integration method.

ISO 555-3:1982, Liquid flow measurement in open
channels — Dilution methods for measurement of
steady flow — Part 3: Constant rate injection method

3.2 stream: Water flowing continuously or
intermittently along a well-defined course, as for a
river, but generally on a smaller scale.
[1SO 6107-2]

3.3 automatic sampling: A process whereby sam-
ples are taken either discretely or continuously, in-
dependently of human intervention, and according
to a predetermined programme. [ISO 6107-2]

i
3.4 isokinetic sampling: A technique in which the

and integratfjon method using radioactive tracers.

ISO 748:1979, Liquid flow measurement in open
channels — Velocity-area methods.

1ISO 1070:1973, Ligquid flow measurement in open
channels — Slope-area method.

ISO 5667-1:1980, Water quality — Sampling —
Part 1: Guiglance on the design of sampling pro-
grammes.

ISO 5667-2:1982, Water quality — Sampling —
Part 2: Guidance on sampling techniques.

ISO 5667-3:1985, Water quality — Sampling —
Part 3: Guidlance on the preservation and handling
of samples.

ISO 5667-4:1987, Water quality — Sampling —
Part 4: Guiflance on sampling from lakes, natural
and man-m4gde.

ISO 6107-2:1989, Water quality — Vocabulary —
Part 2.

ISO 8363:1986, Liquid flow measurément in open
channels —|General guidelines for, the selection of
methods.

ISO 7828:1985, Water quality'y= Methods of biological
sampling -+ Guidance‘on handnet sampling of
aquatic benthic macre<invertebrates.

ISO 8265:1988, Water quality — Design and use of
quantitative| ~ samplers  for  benthic  macro-
invertebratds ~on stony substrata in shallow

sample from a i e orifice
of a sampling probe with a velocity equal ﬁo that of
the stream in the immediate vicinity.'ofy the probe.
[1SO 6107-2]

3.5 random sampling: Sampling‘where the chances
of obtaining different concébtration valyes of a
determinand are precisely)those defined by the
probability distribution ©f)the determinand| in ques-
tion.

3.6 systematic’ sampling: The commonesgt form of
non-random sampling where the samples pare taken
at predetermined intervals, often equally $paced in
time.

3.7_-.sampling site: The general area withjn a body
of “\’water from which samples ar¢ taken.
[1SO 6107/2]

3.8 sampling point: The precise position| within a
sampling location from which samples are taken.
(18O 6107-2]

4 Sampling equipment

4.1 Materials

Polyethylene, polypropylene, polycarbonate and
glass containers are satisfactory for most|sampling
situations, glass bottles having the advantages that
the condition of their internal surface is more readily
apparent and they may be sterilized prior|to use in
microbiological sampling situations.

Glass containers should be used when organic con-

freshwaters.

3 Definitions

For the purposes of this part of ISO 5667, the follow-
ing definitions apply.

3.1 river: A natural body of water flowing continu-
ously or intermittently along a well-defined course
into an ocean, sea, lake, inland depression, marsh
or other watercourse. [ISO 6107-2]

stituents are to be determined whereas polyethylene
containers are preferable for sampling those
determinands that are major constituents of glass
(e.g. sodium, potassium, boron and silicon), and for
sampling for trace metallic impurities. However,
polyethylene containers may not be suitable for col-
lecting samples to be subjected to some trace me-
tallic analyses (e.g mercury) and these containers
should only be used if preliminary tests indicate ac-
ceptable levels of contamination.

If glass bottles are used for storing weakly buffered
water, borosilicate rather than soda-glass con-
tainers should be chosen.
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Refer to relevant standard analiytical procedures for
detailed guidance on the type of sample container
to be used. For guidance on the cleaning of sample
containers, refer to ISO 5667-3.
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4.21 Surface samplers

For many applications concerned with the chemical
sampling of rivers and streams, it is often sufficient

+~ n ANnANn_Mm voaceon
tc immefse an open-moutned vessei (€.g. a8 DUCKe

or can) jiist below the surface in order to collect the
sample. [n situations where it is essential to sample
at specified depihs beiow the surface {(or where
samplini for dissolved gases), it is imperative that
other sampling devices are used (see 4.2.2 and
4.2.3).

When sgmpling surface layers for microbiological
(particuiariy bacterioiogicai) anaiyses, sampiing
bottles nhay be used that are similar to those used
for potable water sampling. These usually have a
capacity [of at least 250 ml and are fitted with a large
screw cgp, ground glass or other sterilizable stop-
per, covered with thin aluminium foil. If screw caps
are used, silicone rubber liners capable of with-
standing| autoclaving at 121 °C, or sterilization at
160 °C, gshould be used inside the cap. If the bac-
teriologi¢al contamination from the hand is a poten-
tial problem, a clamp or pole should be attached to
the bottl¢ (see 5.3.2).

4.2.2 Sealed immersion devices

These cgnsist of sealed containers filled with air (or
an inert gas) which is lowered on alcable to the re-
quired depth. The means of sealing (e.g. a ring
bung) is| then released such _that' the container is
filled with water as the air (orinert gas) is displaced.
If a suitgble sample bottleNis/placed within the de-
vice, thig can be usedfor/dissolved gas sampling.
The Dussart Flasklll/s>an example of this type of
sampling equipment;

4.2.3 Open tube or cylinder devices

This typg Of device consists of a tube or cylinder

ISO 5667-6:1990(E)

eI e

i5ii6] sampiing device is more suitabie for ihe sam-
pling of fast flowing rivers and streams, since the
open tube system is placed in the horizontal (rather
than the vertical) plane, thus facilitating isokinetic
sampling. In all other aspects, its operation is simi-
lar to the Friedinger sampling equipment.

4.2.4 Pumping devices

Pump systems often provide a convenient method
of collecting samples and include submersible,
i i i i jce of pump-
ing system depends upon the partiCullar sampling
situation. Subclause 5.3 gives some-advice on pump
selection.

4.2.5 Automatic sampling-machines

These devices can beVused to advantage in many
river and stream sampling situations, sjnce they al-
iow a continuous\§ampie or a series of samples o
be collected without manual interventipn. They are
particularly useful in preparing compogite samples

and studying‘variations in quality with tjme.

It is essential to ensure that sample indtability does
not ‘lead to errors as a result of the lopger storage
timve of sam ¢

Automatic sampling devices may be of|the discrete
or continuous type and may be operatg¢d on a time
or flow-proportional basis. The choice|of the most
suitable type of machine will be depepdent on the
particular sampling situation, for example, sampling

in order to estimate the average load
trace metals in a river or stream may

of dissolved
best be car-

ried out using a continuous flow-proportional device,

utilizing a peristaltic pumping system.

Since auto-

matic sampling machines use a variety of pumping
systems, their choice depends upon the particular
sampling situation (see 5.3 for guidanceg).

5 Sampling procedure

5.1 Sampling point selection

5.1.1 Choice of sampling site

open at both ends, with tightly fitting hinged lids or
stoppers which are left open during the lowering of
the device to the required depth. The device is then
activated by means of a weight dropped down a ca-
ble so that it releases a spring mechanism which
closes the lids or inserts the stoppers. These de-
vices are only effective if a free flow of water is able
to pass through the tube or cylinder when unsealed.
Examples of this type of device are Rutner?],
Kemmerer3], Van Dornl1] and Friedinger4] sampling
equipment.

Whilst these devices are suitable for sampling stag-
nant or low velocity watercourses, the Zukovsky

In choosing the exact point from which samples are
required, two aspects are generally involved:

a) the selection of the sampling site (i.e. the lo-
cation of the sampling cross-section within the
river basin, river or stream);

b) the identification of the precise point at the sam-
pling site.

The purpose of sampling often precisely defines
sampling sites (as in the case of the determination
of the quality of an effluent discharge) but some-
times the purpose only leads to a general idea of the
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sampling site, as in the characterization of quality in

a river basin.

The choice of sampling sites for single sampling
stations is usually relatively easy. For example, a
monitoring station for a base-line record of water
quality may be chosen to permit the use of a con-

venient bridg

e, or to allow an upstream effluent dis-

charge or tributary to be well mixed laterally before
the station. Stations for monitoring water supply ab-
straction points may need to be fixed within narrow

limits (i.e. in

5.1.1.1

close proximity io the abstractions)

pling. To give representative results just below an
irregular discharge, more frequent sampling will be
required than would be necessary some distance
downstream where longitudinal mixing has been
completed to a greater extent.

It is recommended that the distance for complete
mixing to within 1 % of complete homogeneity be
calculated approximately using the following for-
mula (see ISO 555-2):

0,136°¢(0,7¢ + 2,/g )
[ =

Impoytance of mixing

When the effgcts of a tributary, or an effluent, on the
guality in a particular reach of the main stream are
of interest, af|least two sites are necessary, one just

upstream of t

he confluence and the other sufficiently

far downstregm to ensure that mixing is complete.

The physica

characteristics of the channels of

watercourseq largely control distances required for

the complete

Effluents mi
namely:

a) vertically

mixing of effluents with stream flow.

in three dimensions in a stream,

from top to bottom);

b) laterally (from one side to the other);

c) longitudin
in the co
water pas|

The distanc
three dimen
selection of
fected by the
dyes can be
conductivity

Effluents dis
completely

need not be
though strati
rivers and st
fects. In the

lly (levelling out of peaks and troughs
centration of effluent constituents.‘as
es downstream).

s over which effluents mix\in these
jons need to be considered in the
ampling sites and points) and are af-
ater velocity. Tracef téchniques using
seful in studying mixing processes and
easurements canalso be helpful.

harged to most streams mix vertically
ithin a kilometre. Normally a stream
sampledyat more than one depth, al-
cation~may be induced in slow moving
eams by thermal and other density ef-

may be necessary and preliminary tests should be
carried out to assess the degree of stratification (see
5.1.2 for guidance).

The distance

for complete lateral mixing is generally

dependent on the occurrence of relatively sharp re-

verse bends,

and is measured in kilometres rather

than fractions of a kilometre. Therefore, to obtain

representativ

e samples a stream should be sampled

at two or more points across its width at sites
downstream from an effluent or tributary discharge.

Consideration of longitudinal mixing distances can

be important

in deciding on the frequency of sam-

gd

where
{  is the length of mixing reach, in mdtres;
b is the average width©f reach, in metres;

¢ is the Chezy ) coefficient for| reach

(15 < ¢ < 50);

g is the agceleration due to gravity, in metres
per sectond squared;

d isithe mean depth of reach, in meties.

It should be noted that some tests have shgwn that
the above expression can underestimate the mixing
length for small streams of about 5 m in width and
overestimate the mixing length for rivers ¢f about
50 m in width.

5.1.1.2 Consideration of time of travel

Time-of-travel data may often be of relevange to the
choice of sampling location. For example, rstEmpling
sites may have to be arranged to allow certgin con-
stituents or pollutants to be traced through a|system,
particularly from a discrete source of pollutipn. This
necessitates a knowledge of the residenge time
within the system under investigation (i.e. the time
of travel). Knowledge of the time of travel is also
important in sampling studies to investigate|the rate
of change of unstable constituents (e.g.| in the
selfpurification of a water body, the time of travel
can provide information on kinetic rate coefficients).

in determining the time of travel one of the three
principal methods should be used, namely the use
of surface floats (ISO 748), use of tracers (ISO 555,
ISO 555-2 and 1SO 155-3) or measurement of flow
with a knowledge of cross-sectional areas (ISO 748
and ISO 1070).

Measurements should be made at a minimum of five
different flow rates.and the resulting times of travel
plotted against the corresponding flow rates,
thereby enabling other travel times to be obtained
by extrapolation or interpolation. However, extrapo-
lation outside 10 % of a measured flow rate value
may provide inaccurate information on time of
travel.
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Refer to ISO 5667-1 for general guidance on time of
travel and also to ISO 8363 for guidance on the
measurement of iiquid fiow in open channeis.

5.1.2 Choice of sampling point

Problems arise in selecting suitable sampling sites

whanavar the datarminande ara not homooeneonucly
Vwitviivwvvul LI ULV iiiigianivoy ail v v llvlllva\dll\dvuol]

distributed throughout the water body of interest. In
general, such sampling sites are best avoided, ex-
cept when the sites themselves are of dlrect inter-
est, as
of the major part of the water body. If there is any
possibilfty of a non-homogeneous distribution of the
determipands of interest at the chosen site, exper-
imental|tests on the nature and magnitude of any

heteroagkneity in all three dimensions should be
neleregenelty it an wnree gimensions 1oUic

made. If such tests show that the determinands are
distribujed homogeneously, any sampling point will
suffice. |Otherwise another site shouid be sought
where the determinands are homogeneously dis-
tributed| If it is impossible to find such a sampling
site, samples should be taken from sufficient points
at the chosen site to ensure representative results.

These >amples may often be combined as sub-
samples$ to form one Siﬁgle CompOSue Saﬁ‘lplc rep-
resentajive of the quality at the sampling location,
so that|it is not necessary to analyse individual
sample$ taken from each of the sampling points.
HoweveL:, this provides no information on the vari:
ability in quality between the sampling points~In
addition, the combination of sub-samples in this'way
cannot pe undertaken when sampling for dissolved
gases or other volatile constituents.

5.2 Frequency and time of sampling

Analytiqal results from a sampling programme need
to provide estimates of the-required information
within acceptable tolerapceTimits defined in the ob-
jectives| of the programme. If the objectives do not
include [a definition 6fth'e magnitude of the tolerable
error, g statistically-based sampling programme is
impossiple. For'details of the application of statistics
to samgling, frequency refer to 1ISO 5667-1.

Where [cyClic or other persistent variations are

In river systems, regular cyclic variations in water
quality may occur with, for example, periods of one
day, one week and one year. When these occur,
sampling times should be carefully chosen to assess
the nature of these variations. If these variations are
not persistent or if the amplitude is appreciably
smaller than random variations, it will usually be
adequate to choose the sampling times randomly,
or alternatively in a systematic manner with sam-
ples evenly distributed throughout the period of in-
terest OtherWIse the tlmes should be chosen so

t diffe of the ampied, uniess

the extreme concentrations are of~i
samples should be taken at the corres
of each cycle. Refer to ISO 5667-1 fon
ance.

5.3 Choice of sampling method

5.3.1 Physicalchemical sampling

In casescwhere sub-surface sampling
(e.g. within 50 cm of the water surfac

sufficient to immerse a container (e g.

PR R SN Ay Avr otranna nitavant

tha
vary s uuc IIV'UI vl strcaiin UI illlClCDl

hterest, when
bonding times
further guid-

is acceptable
e), it is often
a bucket or

~antant

l IIU COnienis

dare then poured into appropriate sgmple bottles.

Alternatively, the sample bottles or cg
be directly immersed in the river or

ntainers may
stream. How-

ever, sampling of surface films should be avoided,

unless these are particularly required

When sampling from specified depth
special sampling equipment, which is
the water to enable a sealed sample
sen depth, should be used. (See 4.2.2

Sampling systems for rivers should bq
lected and installed to avoid blockage
debris in the water. The inlet should
by surrounding it with both a coars
mesh; frequent inspection and remov
lated debris may be required and

should be borne in mind when selec
pling point. The sampler inlet should
minimum resistence to flow.

Sampling systems at exposed locat

present, better precision should be sought in esti-
mating mean concentrations by systematic rather
than by random sampling (for any given number of
samples), provided that the sampling interval is
short enough for consecutive samples to reveal the
variations.

When using systematic sampling it is essential to
ensure that the frequency of sampling does not co-
incide with any natural cycle present in the system,
or with some other time-based effect (e.g. a pump
just upstream starting once an hour, a study of the
effects of which are not part of the sampling objec-
tives).

for analysis.

5 is required,
lowered into
from the cho-
and 4.2.3)

carefully se-
of the inlet by
be protected
e and a fine
bl of accumu-
these factors
ing the sam-

glso provide a

ons (e.g. on

river—banks)may need protectiom from vandalism

and effects such as extremes of temperature. When
pumps are required, submersible rather than
suction-type pumps should be used in situations
where dissolved gases are of interest. It should also
be noted that dissolved gases will be released and
entrain suspended solids on rising to the surface,
when subjected to reduced pressure by the suction
of a pump. The first part of the sample should,
therefore, be run to waste when using such pumping
systems. This effect may also occur when a
peristaltic pump is used, as in many portable auto-
matic samplers. However, it is recommended that
whenever sampling for dissolved gases is of primary
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interest, sealed immersion sampling devices (4.2.2)
should be used.

Contamination from materials of the system, includ-
ing pump components, may also arise. Where this
could lead to problems, peristaltic pumps using inert
plastics or silicone tubing should be used. The
growth of bacteria and/or algae in the tubing from
the pump may cause problems and this should be
avoided by frequent cleaning or other appropriate
measures. Potential contamination of the sample by
organic materjal from the different types of tubing

in one hand. Note that care is essential to avoid
contamination of the stopper or the neck of the bot-
tle by the hand. The bottle is then filled without
rinsing and the stopper is replaced immediately.
Samples should be taken by holding the bottie by
the base and plunging it neck downwards to a depth
of about 0,3 m below the surface. The bottle should
then be titled so that the neck points slightly up-
wards, the mouth being directed into the direction
of flow. Under most circumstances no water entering

the bottle is likely to have come into previous con-
tact with the hand _although in turbulent conditions

should be takén account of when choosing the tub-
ing material.

When the rate|of pumping is very slow, the effect of
gravity on suspended solids may reduce their con-
centration in {he sample. Therefore slow pumping
rates should npt be used when suspended matter is
being investighted. This often precludes the use of
the low-powetled peristaltic pumping systems com-
mon to many automatic sampling machines. Ideally,
sampling shodld take place under isokinetic condi-
tions but where this is impracticable, the linear flow
velocity within| the intake tube should not fall below
0,5 m/s nor exceed 3,0 m/s.

The concentrdtions of determinands in the water in
the sampling $ystem should always be the same as
those in the water being sampled. For represen-
tative sampling of undissolved materials, the rate of
sampling shoyild be adjusted so that the velocity of
water in the inlet of the sampling system is the same
as that of thgd water being sampled (i.e. sampling
should take pjace under isokinetic sampling condi:
tions). This also requires that the inlet of the (sam-
pling system faces into the direction of the river or
stream flow.

Where there gre significant variations_in water lev-
els, sampling fs facilitated by mounting the sampling
system or inlet on a floating platform; however, a
floating platfofm can be vulnérable to damage. Al-
ternatives include the use @f\submerged inlets sus-
pended from| floating bugdys (or similar devices)
where the flogting inlet(is ‘connected to the sampling
device via flexible <tubing anchored to weighted
blocks set in [the<river bed. A more costly but per-
manent arrangément is to connect the samplmg de-
vice to a per
the sampling device to take samples at the most
suitable depth for the particular sampling purpose.

5.3.2 Microbiological sampling

When sampling for microbiological (e.g. bacterio-
logical) purposes, the use of a clean, sterilized,
sample bottle is necessary. This should be protected
until the moment it is required for filling and the
stopper should be covered with a piece of metallic
foil. Immediately prior to sampling the foil and stop-
per should be removed from the bottle and retained

contamination could occur. In this case, any sam-
ples taken should be rejected and a more accept-
able sampling point with less turbulence’shquld be
chosen or a clamp or pole should be-utilized|that is
attached to the bottle as recommended in 4.2.1.
Specially sterilized sampling dévices may glso be
used for sampling at specifiéd)depths.

For detailed guidance gmbiological sampling refer-
ence should be madeitoISO 7828 and ISO 8265.

5.4 Transport, stabilization and storage of
samples

For general guidance on transport, stabilizatjon and
storage of samples refer to ISO 5667-3 and|appro-
priate analytical standards, however the fojlowing
specific guidance should be noted.

For some applications, sampling will be corlcerned
with an assessment of soluble species (e.d. trace
metals in river water). If this is the case then it is
necessary to separate the “dissolved” from [‘undis-
solved” material as soon as practicable aft¢r sam-
pling (i.e. preferably at the sampling site| before
transportation to the laboratory). This mipimizes
changes in composition that may otherwis¢ occur
after the sampling operation, but before any|subse-
quent laboratory pretreatment or analysis. Beveral
techniques are available, but the most conjvenient
for use in the field (i.e. outside the laboratory) is fil-
tration.

A wide range of filtration media is available[and in-
cludes cellulose-based membrane filters, in addition
polycarbonate single
medium can be universally recommended although
glass-fibre filters have an advantage over other me-
dia of similar pore size (e.g. cellulose filters) since
they block less readily yet provide similar filtration
efficiency in terms of particle size retention. The
most common pore size used for separation is
0.4 um to 0,5 um, although other pore sizes may be
preferable for particular sampling purposes and
determinands of interest. Whatever medium is used
for filtration, it is recommended that subsequent re-
sults (following analysis) be reported as “filterable”
species (quoting the appropriate pore size of the fil-
ter) rather than “dissolved” species.
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In all cases sample containers should be delivered
to the laboratory tightly sealed and protected from
light and excessive heat, because the sample qual-
ity may change rapidly due to gas exchange, chem-
ical reactions and the metabolism of organisms.
Also the samples which cannot be analysed within
a day should be stabilized or preserved in accord-
ance with the standard analytical method. For stor-
age over short periods (i.e. up to 24 h), cooling to
4 °C may be applied; for storage over long periods
(i.e. greater than month), freezing to — 20 °C is ad-
visable. In the latter case, it is essential for the

ISO 5667-6:1990(E)

6 Safety precautions

For general guidance on safety precautions refer to
ISO 5667-1. However, particular attention should be
paid to the following safety aspects.

Reasonable access to routine sampling sites in all
weathers is particularly important; failure to satisfy
this criterion will normally rule out a given site, even
where it is preferred from the point of view of satis-
fying the technical objectives of the sampling pro-

gramme.

samplefto be completely thawed before use, as the
freezing process may have the effect of concentrat-
ing some components in the inner part of the sample
which [freezes last. It should be noted that the
freezing of samples can lead to a loss of
determjnands of interest by precipitation, or
absorpfion/adsorption on the precipitating com-
pounds| (e.g. calcium phosphate and sulfate). When
the sample thaws, dissolution is often incomplete
and cah produce erroneous results, particularly for
phosphlates, pesticides and polychlorinated biphenyl
compoiinds.

Samplds may also be preserved by the addition of
chemidals, but care should be taken that the chosen
method of preservation does not interfere with the
subsequent laboratory examination. In cases where
preseryatives are used, the sample container cannot
be prd-rinsed with the material to be collected,
however, this should not be necessary if sample
contairlers have been properly cleaned and dried
before|use. In all other sampling circumstances,
pre-rinsing of sample containers may be cakried out,
unless|there are specific circumstances jtendering
this unfesirable.

All pregervation steps should be (recorded in the re-
port apd the temperature measured and recorded
on sitd, if appropriate. Ideally’ other physical and
chemidal parameters (e.g-7pH value) should be de-
termineéd on site or as.§ooh as possible afterwards.

When samples are to be taken by wad

ng into a river

or stream, account should be taken gf the possible
presence of soft mud, quicksands, dgep holes and
swift currents. A wading rodCor similar probing in-
strument is essential tp_ensure safe wading. By

probing ahead the petson sampling

can estimate

the current and locate holes, benches| soft mud and

quicksand. If in doubt, a safety line

should be at-

tached to a secure object on the bank or shore for

support. Note-that the increased vo

ume of chest

waders (as$,compared to thigh wadens) may be an
impairment'to rescue, should total immersion occur.

WARNING — If circumstances dictate
must take place at remote sites and
of deep water, by a person working a
recommended that a life jacket be w
propriate system of regular reportin
control point be employed.

that sampling
in the vicinity
one, then it is
rn and an ap-
to a central

It should be recognized that there maly be bacterio-

logical, virological and zoological ha
river or stream sampling situations.

rards in many

7 Sample identification and records

Sample containers should be clear
biguously marked, so that subsequen

y and unam-
I analytical re-

sults can be properly interpreted. All details relevant

to the sample should be recorded
tached to the sample container, in
results of any on-site tests carried o
pling officer (e.g. pH, dissolved oxyg
ity). When many sample containers §

bn a label at-
ddition to the
t by the sam-
en, conductiv-
re needed for

a single sampling occasion, it will us

ually be more

5.5 Quality control procedures

All sampling methods should be periodically tested
using field-based quality control and audit pro-
cedures that are specifically designed to examine
the effectiveness of these methods, particularly
those aspects relating to the transportation, stabili-
zation and storage of samples prior to analyses.
This may be carried out by using field blanks, sam-
ples with added determinands and duplicate sam-
ples taken specifically to test the effectiveness of the
particular part of the sampling process under inves-
tigation.

H I o pifiy tha cantainare
CLUTTVOTICTT tUTTOaohiaTy OTe CoUTtoiiiToiTyT

bers and to record all relevant detail
form. Labels or forms should always
at the time of sample collection.

by code num-
s on a sample
be completed

The detailed form of the sampling report will depend
on the objectives of sampling. Matters which could

be considered for inclusion are:
a) the name of the river or stream;

b) the sampling site (this descripti

on should be

complete enough to allow another person to find
the exact location without further guidance),
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d)

e)

g)

the sampling point (i.e. the sampling position in
the cross-section at the sampling site);

the date and time of sample collection;
the name of the sample collector;

the weather conditions at the time of sampling

sunshine);

h) the flow condition of the water body (it may also

be useful to record any marked variations in flow
prior to sampling);

the appearance of the sample (e.g. the colour of
the water and suspended solids, clarity, nature
and amount of suspended solids, odour);

(including air temperature) and/or immediately j) the type of sampling device used;
prior to sampling (e.g. amount of rainfall, cloud,
k) information on any sample preservation tech-
nigue used;
the appeatance, .condition and temperature of
ody; 1) information on any sample filtrationote¢hnique

the water

used;

m) information on any sample stotage requir¢gments.
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