INTERNATIONAL ISO
STANDARD 5667-10

First edition
1992-11-15

Water quality — Sampling —

Part 10:
Guidance on sampling of waste waters

Qualité de I'eau —-Echantillonnage —
Partie 10: Guidespour l'échantillonnage des eaux résiduaires

m.nlll"““l“

Reference number
ISO 5667-10:1992(E)

“|||||||Iuu...........uullllmm

I

\


https://standardsiso.com/api/?name=119ec81c65e5a7113927615e563499b3

ISO 5667-10:1992(E)

Forewo

rel
| |

ISO (the InJ:rnationaI Organization for Standardization) is a worldwide

federation o
of preparing
technical co
which a tec
represented

and non-gov

collaborates

(IEC) on all n

national standards bodies (ISO member bodies). The work
International Standards is normally carried out through ISO

mmittees. Each member body interested in a subject for

hnical committee has been established has the right to be
on that committee. International organizations, governmental
srnmental, in liaison with ISO, also take part in the work. 1SO
closely with the International Electrotechnical Commission
hatters of electrotechnical standardization.

Draft Interngtional Standards adopted by the technical committees are

circulated to

Standard req

a vote.

International
ISO/TC 147
methods).

ISO 5667 cq
quality — S:

Part 1:

Part 4:

Part 5.
food a

Part 6:

Part 7:

© ISO 1992

Part 2;

Part 3

Part 8:

Part 9:

the member bodies for voting. Publication as an International
uires approval by at least 75 % of the member bodies casting

Standard ISO 5667-10 was prepared by Technical Committee
Water quality, Sub-Committee SC 6, Sampling (general

nsists of the following parts, under the\general title Water
bmpling:

Guidance on the design of sampling programmes

Guidance on sampling techhiques

Guidance on the presérvation and handling of samples
Guidance on sampling from lakes, natural and man-made

Guidance oh{sampling of drinking water and water used for
hd beverage processing

Guidance on sampling of rivers and streams

| Guidance on sampling of water and steam in boiler plants.

Guidance on the sampling of wet deposition

Guidance on sampling from marine waters

All rights reserved. No part of this publication may be reproduced or utilized in any form or

by any means,

electronic or mechanical, including photocopying and microfilm, without per-

mission in writing from the publisher.

International Organization for Standardization
Case Postale 56 ¢ CH-1211 Genéve 20 e Switzerland

Printed in Switzerland


https://standardsiso.com/api/?name=119ec81c65e5a7113927615e563499b3

ISO 5667-10:1992(E)

— Part 10: Guidance on sampling of waste waters
— Part 11: Guidance on sampling of groundwaters

— Part 12: Guidance on sampling of sediments

Annex A forms an integral part of this part of ISO 5667.
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Introduction

This part of |[SO 5667 is one of a group of standards dealing with the
sampling of gpecific types of water. It should be read in conjunction with
ISO 5667-1, IISO 5667-2 and I1SO 5667-3.

The general ferminology used is in accordance with the various parts of
ISO 6107, pafticularly ISO 6107-2.
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INTERNATIONAL STANDARD

ISO 5667-10:1992(E)

Water quality — Sampling —

Part 10:

Guidance on sampling of waste waters

1 Scope

This paft of ISO 5667 contains details on the sampling
of domegstic and industrial waste water, i.e. the design
of sampling programmes and techniques for the col-
lection |of samples. It covers waste water in all its
forms, |i.e. industrial waste water, and crude and
treated [domestic waste water.

Sampling of accidental spillages is not included, ail-
though [the methods described in certain cases may
also belapplicable to spillages. :

1.1 Objectives
A sampling programme may be based on many dif-
ferent gbjectives. Some of the méré ‘common objec-

tives are:

— to determine the concéntration of pollutants in a
waste-water stream;

— to determine the<load of pollutants carried by a
waste-water stréam;

— to pfovidedata for the operation of a waste-water
treaiment plant;

Generally, the objectives of sampling arg quality con-
trol or quality Characterization, as descr|bed in 1.1.1
and 1.1.2.

1.1.1_"Quality characterization

Quiality characterization aims at determining the con-
centration or load of pollutants in a |waste-water
stream, generally during an extended pdriod of time,
for example, to monitor compliance with a standard,
to determine trends, to provide data on|unit process
efficiency or to provide loading data [for planning
and/or design purposes.

1.1.2 Quality control

The objective of quality control may bg one of the
following:

a) to provide data for either short-term|or long-term
control of waste-water treatment plant operation
(e.g. control of biomass growth in activated sludge
units, control of anaerobic digestiop processes,
control of industrial effluent treatment plants);

b) to provide data for waste-water treatment plant
protection (e.g. to provide domestic |waste-water
plants with protection against deleterious effects

— to test whether given discharge concentration
limits are kept;

— to test whether given discharge load limits are
kept;

— to provide data for the levy upon discharge of
waste water.

When designing a waste-water sampling programme,
it is essential for the objective of the study to be kept
in mind, so that the information gained from the study
corresponds closely to the information required.

frorindustriateffluents,to—dentify” the sources
of undesirable industrial effluent residues);

c) to provide data for pollution control (e.g. controliing
disposal operations to land, sea or water courses).

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
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part of ISO 5667 are encouraged to investigate the
possibility of applying the most recent editions of the
standards indicated below. Members of IEC and ISO
maintain registers of currently valid International
Standards.

ISO 2602:1980, Statistical interpretation of test re-
sults — Estimation of the mean — Confidence
interval.

ISO 2854:1976, Statistical interpretation of data —
Techniques of estimation and tests relating to means

should be used for sample collection, storage and
transportation.

ISO 5667-2 and ISO 5667-3 contain detailed infor-
mation on the selection of sample containers.

The sample container needs to prevent losses due to
adsorption, volatilization and contamination by foreign
substances.

Desirable factors to be considered when selecting
sample containers are

and variances.

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

ISO 5667-2:1991, Water quality — Sampling —
Part 2: Guidgnce on sampling techniques.

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

ISO 5667-5:1991, Water quality — Sampling —
Part 5: Guidance on sampling of drinking water and
water used flor food and beverage processing.

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

3 Definitions

For the purppses of this part of ISO 5667, the follow-
ing definitior}s, taken from ISO 6107-2, apply.

3.1 compasite sample: Two or moreisamples or
sub-samples, mixed together in appropriate known
proportions [either discretely or continuously), from
which the average result of a desired characteristic
may be obtained. The proportions are usually based
on time or flow measurements:

3.2 sampling line: The-'conduit which leads from
the sampling probe t0-the sample delivery point or the
analysing equipment.

3.3 sampling_point: The precise position within a

— high resistance to breakage;

— good sealing efficiency;

— ease of reopening;

— good resistance to temperature extremes;
— practicable size, shape.and mass;

— good potential for'cleaning and re-use;

— availability.and cost.

For waste-water sampling, plastics containprs are
recommended for most determinands. Some ex-
ceptidns exist where only glass containers should be
used; when for example the following analysefs are to
be*made:

— oil and grease;
— hydrocarbons;
— detergents;
— pesticides.

If sterilized or disinfected sewage samples afe to be

collected, sterile containers and sampling apparatus
should be used (e.g. see ISO 5667-5).

4.2 Type of apparatus

4.2.1 Manual sampling equipment

sampling location from which samples are faken.
3.4 spot sample: A discrete sample taken randomly

(with regard to time and/or location) from a body of
water.

4 Sampling equipment

4.1 Sample containers

The laboratory responsible for analysing the samples
should be consulted on the type of container that

The simplest equipment used for taking effluent
samples consists of a bucket, ladle, or wide-mouthed
bottle that may be mounted on a handle of a suitable
length. The volume should not be less than 100 ml.
When manual samples are to be used for the prep-
aration of composite samples, the volume of the
bucket, ladle or bottle should be well defined and
known to a precision of within + 5 %. Manual sam-
ples can also be taken with a Ruttner or Kemmerer
sampler, consisting of a 1 litre to 3 litre volume tube
with a hinged lid at each end of the tube, or other
samplers operating on a similar principle.
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Manual sampling equipment should be made of an
inert material that does not influence the analyses that
will be carried out on the samples later (see
ISO 5667-2).

Before starting sampling, the equipment should be
cleaned with detergent and water, or as directed by
the equipment manufacturer, and finally rinsed with
water. The sampling equipment may be washed be-
fore use in the waste-water stream from which the
sample is taken in order to minimize the risk of con-
taminati i i id to rinsi
after clganing, if the analytes under study are deter-
gents. The sampling equipment cannot be washed in
the wagte stream when this will influence the analysis
carried put later (e.g. analysis for oil and grease, and
microbiplogical analysis).

4.2.2 Automatic sampling equipment

A number of commercially available devices allow a
continupus sample or a series of samples to be col-
lected gutomatically. They are often easily portable
and maly be used for any type of waste water. Two
types df automatic samplers are primarily available,
namely| time-proportional and flow-proportional (see
ISO 5667-2), but some of the samplers have both
possibilfties built in. The sampler can be based on the
following principles of sample collection:

— a chain pump (paternoster pump);

— compressed air and/or vacuum;

— confinuous stream of the effluent;

— punping (often by means of a (péristaltic pump).
No single principle can be régommended as being
suitabld for all sampling .situations. When selecting
samplirlg equipment, theZfollowing features should be

taken into consideration) and the user should deter-
i e relative jmportance of each feature when

a) The|sampler should be able to take time-weighted
co i xample sampling over

ISO 5667-10:1992(E)

d) The sampler should be able to take flow-weighted
composite samples, i.e. taking variable volumes
of sample depending on stream flow for a fixed
period of time. This facility can be useful when
carrying out substrate load studies.

e) The sampler should be able to take a succession
of flow-weighted samples, each being held in in-
dividual containers. This can be useful when trying
to identify periods of variable substrate loading,
when data need to be correlated with variable flow

The features listed in items a) to e)-refer|to the types
of sample to be collected according to|5.3.1. Addi-
tionally, the user should also aitm,for the [following at-
tributes when choosing sampling equipfent, unless
the circumstances dictate-that certain gf them may
not be necessary, in, particular the ahility to take
samples from a pressurized main or se

f) The ability of\the sampler to lift sa
the required height for any chosen si

g) Ruggéd) construction and minimum pf functional
components.

h) “Minimum number of parts exposed or submerged
in the water.

i) The sampler should be corrosion resistant and
electrical parts should be protected| against the
action of ice, damp or a corrosive atmosphere.

iy  The sampler should be of simple dedign and easy
to maintain, operate and clean.

k) The sampling line from intake point tp sample de-
livery point should have a minimum internal diam-
eter of 9 mm to minimize clogging, apd the intake
should be protected in order to preyent clogging
of the uptake line.

) The intake liquid velocity should be al minimum of
0,5 m/s, in order to prevent phase feparation in
the sampling line and measuring chamber.

m) The ability to purge sampling lines to receive fresh
sample.

different time intervals of flow activity for constant
flow rates.

b) The sampler should be able to take a series of
discrete samples taken at fixed intervals, held in
individual containers. For example, when carrying
out diurnal studies to identify periods of peak load.

¢) The sampler should be able to take a succession
of short period composite samples being held in
individual containers. This can also be useful in
monitoring specific periods known to be of inter-
est.

n) The precision and accuracy of delivered volumes
should be at least 5 % of the intended volume.

o) The time interval between discrete samples
should be adjustable from 5 min to 1 h.

p) Sample containers and tube joints should be such
that they can be easily detached, cleaned and re-
placed in the sampling apparatus.

g) It may be necessary for the sampler to provide in-
tegral compartments for storage of sample con-
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tainers in the dark at 0 °C to 4 °C during the whole
sampling period, and allow the addition of chemi-
cal preservatives to sample containers before or
during the sampling period.

r) Portable samplers should be lightweight, capable
of being protected against tampering and
vandalism, be resistant to inclement weather, and
be able to operate under a wide range of arnbient
conditions.

s) Samplers
long sampling periods without atten-
tion (sevgral days).

t) Samplers|should be intrinsically spark-free in order
to lower the risk of explosion, particularly in areas
where mgthane or volatile organic solvents may
be encouptered.

u) It may b¢ necessary for the sampler to operate
while sampling from pressurized mains, and this
factor should be considered before making a final
choice of|machine type.

When select|ng sampling equipment, the user should
also bear in fhind that the operation manual should be
easy to read| and in a language that is understood by
and appropriate for the operator. The availability of
after-sales service and spare parts should also be
considered. Finally, it is imperative that the equipment
requirements for the supply of electricity or com-
pressed air ¢gorrespond to the availability of services
at the locatign where the equipment is to be used.

SAFETY PRECAUTIONS — Local requirements for
safety shou|d be observed at all times.

5 Sampling procedure

5.1 Sampling location

SAFETY PRECAUTIONS —~-In all cases when
selecting sampling locations, safety and health
Id be observed. (See clause 6.)

that can be carried out in several types of sampling
locations, for example:

a) inside industrial plants (e.g. between untreated
waste streams);

b) discharge points from industrial plants (combined
untreated waste);

¢} in urban sewerage systems, including pressurized
mains and gravity systems;

d) inside waste-water treatment plants;

e} outlets from waste-water treatment plants.

In all cases, it is essential that a location is selected
which is representative of the waste stream to be
examined.

For the selection of sewer sampling locations, a study
of the sewer system should be carried out initially.
By studying drawings of the sewer system, possible
locations can be identified. Subsequently, a site in-
spection, including the use of chemical tracer studies,
as necessary, should be conducted in order to ensure
e locations o € pa
waste stream correspond to the drawingsy{and to
make sure that the selected location is,fepresentative
for the sampling purpose.

Reference should be made toASO 5667-1 fpr guid-
ance on the planning of sampling'programmes.

5.1.2 Sampling froni-sewers, channels and
manholes

Before sampling;{the chosen sampling location should
be cleaned i order to remove scale, siudge, bacterial
film, etc. from the walls.

A location should be chosen where the effluent has
a high turbulent flow, to ensure good mixing. Often
accessibility, lack of site security, or power [unavail-
ability may preclude the use of the best sites

Since effluent channels are generally designed to
cope with both effluent and storm-water discharge
conditions, and/or for higher flows than thoselactually
occurring, laminar flow may often occur. In|the ab-
sence of a location with turbulent flow conditions,
such conditions should be induced by restricting the
flow, for example with a baffle or weir. The reptriction
should be made in such a way that sedimgntation
upstream of the restriction does not occur. The sam-
pling intake point should always be located down-
stream from the restriction and, as a genera| rule, it
should be located at least 3 times the pipe diameter
downstream of the restriction. The inlet of the sam-
pling probe should preferably face the diregtion of
flow, but may face downstream if too many blpckages
result [also see 4.2.2 1)].

f obstacle,
then the intake can be located there, taking care that
sediment is not sampled and ensuring that the intake re-
mains below liquid level.

Whenever practicable, permanent sampling locations
should be established, care being taken to ensure re-
producible sampling conditions.

B_efore proceeding with the sampling of industrial
discharges, the conditions inside the plant (e.g. pro-
cesses and production rates) should be noted and re-

corded along with any potential hazards, for example
excessively wet floors.
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As a general rule, the sampling point should be one-
third of the effluent water depth below the surface
of the water.

5.1.3 Waste-water treatment plants

When choosing sampling locations for waste-water
treatment plants, it is again important to refer to the
objective of the data collection programme, of which
the sampling is a part.

Typical abjectives are

ISO 5667-10:1992(E)

cesses, and measures have to be taken to promote
the mixing of such streams before sampling.

5.1.4 Qualitative sampling

It may be necessary to sample the surface by
skimming, in order that qualitative information about
emulsified and floating material can be obtained. Wide
mouth jars are suitable containers, but guidance
should be sought from the receiving laboratory.

— contfol of the performance of the entire treatment
planf: samples should be collected at the main in-
let apd main outlet points;

— contfol of the operation of individual processing

of the dampling programme should be carefully con-
sidered, In some situations, there may be a need to
sample crude sewage in the mixture with recirculated
processjng liquid (e.g. in the assessment of primary
sedimentation tank loadings and efficiency). !n other
cases, it may be necessary to exclude the effect of
these lifjuids (e.g. when collecting data designed to
assess |[domestic/industrial loadings to a plant or to
assist i) industrial effluent control).

Represgntative sampling is often facilitated by wsing
locationg downstream of a measuring flume ‘or. weir
(see 5.1.2).

When dampling effluents from processes employing
more than one individual treatment‘unit (e.g. several
sedimeptation tanks), care should be exercised in en-
suring that the sample is representative of the overall
effluent stream rather than any one specific treatment
unit (urfless that unit forms’the basis of a specific
study).

Frequent reviews of d plant's sampling locations need
to be made, to €nsure that any relevant changes in
the operation efunit processes are taken into account
when gampling. For example, the percolating filter
operatign~may be changed from a “single-pass” op-
eration “reci ion" - i
filtration” operation: treatment plant operation may
involve changes in the manner in which feed or return
liquors are introduced to the plant (e.g. return of
sewage from storm tanks, changes in the position at
which processing liquors are returned to the treat-
ment plant).

Whenever sampling waste waters, great care should
be exercised to overcome or minimize the substantial
heterogeneity caused by suspended solids that are
often present. Similarly, thermal stratification of sep-
arate industrial effluent streams may be found when
sampling effluents or discharges from industrial pro-

5.2 Frequency and timing of sampling

5.2.1 General aspects

This subclause deals with the frequency
i.e. the number of samples to be taken,
of the sampling period,(and the time at
pling should take place!

5.2.2 Number of-samples

Section thtee of ISO 5667-1:1980 gi
guidelines_on the time and frequency
This subsclause contains more specific g
the sampling of waste water.

The concentration of the various determ|
effluent stream will vary due to random
atic changes. The best technical solutid
mine the true values, would be to us
automatic instrument providing continud
of the determinand of interest. Howe
proach is rarely applicable, because su
mentation for the determinands of

of sampling,
the duration
which sam-

bes general
bf sampling.
uidelines for

inands in an
and system-
n, to deter-
e an on-line
us analyses
er, this ap-
table instru-
interest is

inappropriate for field application, unavajlable or too
expensive.

For this reason, water analyses should pe based on
samples taken at regular intervals during a certain
period (i.e. the control period). The samples should be
composite samples, unless the determinations to be
carried out prohibit the use of a compdsite sample.
The choice of the necessary number of samples taken
during each control period should be derided on the
basis of statistical techniques (seq SO 2602,
ISO 2854 and I1SO 5667-1).

The objective of a sampling programme often dictates
when and how a sample is collected.

Generally, when sampling sewages and effluents, it
is normal to make allowance for the following sources
of variation in quality:

a) diurnal variations (i.e. within-day variability);

b) variations between days of the week;

c) variations between weeks;
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variations between months and seasons; B+ 5n2 B+ 52n>< 2 B+ 52n>< 3 '
e) trends.
B+ 52nx n 2)
If there is little or no diurnal variation, or day-to-day
variations, then the particular time of day or day of the where
week for sampiing is reiativeiy unimportant. The soi- is th ber of les:
ution then is to sample evenly throughout the year, n IS the number of samples;
bl;t at any tlmr? of day and on any day of the week B is a random number in the interval be-
(these being chosen at convenience). tween — 52/n and 0.
If the identif mmmmmnmmnmwﬁf_smmm&mumeuomﬂmmmma
peak load arg important, sampling should be restricted for example, one month, three months, 6) fnonths,
to those pefiods of the da y, week, or month when etc. The period chosen should cover ahy ‘Seasonal

peak loads afe known to occur.

Relating the[times of sampling to the particular pro-
cess being monitored may be very important when
considering |ndustrial effiuent discharges that are ei-
ther seasongl or operated on a batch basis. In either
case, the dipcharge will not be continuous and the
sampling pragramme will need to take this fact into
account. '

Sampling fof the detection of trends needs careful

planning. For example, when detecting trends on a

month-to-mgnth basis,

sample on

it is appropriate to always
e same day of the week, in order that

any diurnal and daily variations are eliminated from the

overall varia
more efficie

bility of data, -thus allowmg trends to be
htly detected.

When the niimber of samples has been decided upon
according td 5.2.2, the sampling times should be de-

termined. T

ne samples should normally be taken'at

fixed intervgls during the whole control perigd,\The

control perig

or weeks, o

If the contn

sampling m

number of s

formula (2)
25.

Formula (1)

d may be one year, a number of months
even shorter periods of time,

ol period covers one yéan, the days of
by be determined froryformula (1) for a
amples, n, larger thanabout 25 and from
or a number of samples less than about

indicates~the day number during which

variations.

After determining the intervals anththe day ¢r week
number, it should be ensured that the sampling does
not iead to any risk of systematic error, for exampie
by always taking samples ormone particular dgy, or by
systematically omitting particular weekdays.

5.2.4 Duration of-each sampling period

This subclausé deals with the selection of the period
over which‘a ‘composite sample has to be taken.
When selecting the period, two factors shpuld be
considered.

a). “The objective of the sampling. For examplg, it may
be necessary to assess the average orgapic load
in a flow over several 24 h periods, in whlch case
diurnal flow proportional composite samples will
be adequate.

b) The stability of the sample. In the example given
in a), it would not necessarily be practical to ex-
tend the compositing period for longer than 24 h,
since the organic component in the sample under
study may deteriorate.

The overall sampling period may vary from a few
hours, where tracing studies on volatile organics are
being monitored, to several days, where staple inor-
ganic species are being monitored.

should

sampling shpuld take-place. The stability of the sample may often limit tthe dur-
ation of the sampling period. In such cases, re¢ference
A+ 36~ Ry 365 X2 A4 365 x3 should be made to the specific analytical teihniques
to be employed and the receiving laborato
A+ 365 x n 1 be consulted, in order that correct preservative
s n (M measures can be used. ISO 5667-3 and 5.4 give fur-
ther details on the preservation and storage of sam-
where ples.
n is the number of samples; . . »
: : : 5.3 Choice of sampling method
A is a random number in the interval be-

tween — 365/n and 0.

Formula (2) indicates the week number during WhICh
the sampling should take place. The day of each week
should be determined so that samples are taken on
every weekday.

5.3.1 Types of samples

It is common to distinguish between two sample
types:

a) spot samples;
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b) composite samples.

5.3.1.1 Spot samples

In a spot sample, the whole sample volume is taken
at one time. Spot samples are useful for determining
the waste-water composition at a certain time. In
cases with small variations in the volume and com-
position of the waste stream, a spot sample can be
representative of the composition during a longer pe-
riod.

ISO 5667-10:1992(E)

A flow-weighted composite sample can be taken ei-
ther at constant intervals, but with varying sample
volumes that are proportiona! to the flow at the sam-
pling time, or as spot samples of equal volume that
are taken at the time when fixed amounts of effluent
have passed the sampling point.

In both flow-weighted and time-weighted sampling,
each of the spot samples should be greater than
50 ml in volume. Ofter it is advisable that spot sam-

ples are 200 ml to 300 mI in volume, in order to be
able to collect re

Spot samples are essential where the objective of a
sampling programme is to estimate the compliance
with standards not related to average quality. In cases
where duality compliance is judged on the basis of
average |effluent quality, composite samples should
always Qe used.

For certain determinations, only spot samples can be
used. Fpr example, this is the case with oil and
grease, dissolved oxygen, chlorine and sulfide. Here
the resujt will differ if the analyses are not carried out
(or startgd) immediately after collection of the sample,
and if the whole sample volume is not used at a time.
Spot samples are usually taken manually, but may
also be taken by automatic sampling equipment.

5.3.1.2 |Composite samples

Composite samples are prepared by mixing a numben
of spot $amples or by collection of a continuous:frac-
tion of the waste stream. There are two types of
compos|te samples:

a) timejweighted samples;
b) flowjweighted samples.
Time-wegighted composite samples consist of spot

sampled of equal volume.taken at constant intervals
during the sampling period:

Time-wegighted composite samples are appropriate
where fhe average '‘sewage or effluent quality is of
interest| (e.g._ when determining compliance with a
standard based on average quality or when determin-
ing the javerage strength of waste water for process
design ptrpeses;—and-in—cases F -

water flow).

Flow-weighted composite samples consist of spot
samples taken and mixed in such a way that the
sample volume is proportional to the effluent flow or
volume during the sampling period (see ISO 5667-2).
Flow-weighted composite samples should be used
when the determination of loadings of pollutants is
the objective of the sampling [e.g. biochemical-
oxygen-demand (BOD) load to a waste-water treat-
ment plant, percentage removal of solids, loading of
nutrients and other determinands to the
environment].

5.3.2 Continuous measurements

As an alternative to sampling’and analyses, continu-
ous measurement can bé effected in al number of
cases. Continuous measurements can be made either
directly in the waste-water stream or in a gample loop.
The measurements,are made using electrodes or
automatic analytical equipment provided with a re-
corder or datalogger. Where it is technicglly possible
and economically justified, the use of this technique
can provide’ considerable information on yvaste-water
treatment applications, since the wide [quality vari-
ationsypresent in waste water may be generally well
quantified. Although the range of equipment available
for continuous waste-water monitoring| is limited,
there are a number of applications whefe this tech-
nique may be competitive with sampling techniques
(e.g. measurement of pH, temperaturg, dissolved
oxygen).

5.4 Sample preservation, transportation and
storage

ISO 5667-3 gives details on how to pregerve, trans-
port and store samples for water analysep.

The most common way of preserving waste-water
samples is to cool to a temperature betwgen 0 °C and

4 °C. When cooled to this temperature dnd stored in
the dark, most samples are normally stable for up to
24 h. Further details may be found in ISQ 5667-3.

For some determmands Iong-term stab lity may be

C).

When collecting composite samples during extended
periods, preservation should be an integral part of the
sampling operation.

It may be necessary to use more than one sampling
device, to allow both preserved and unpreserved
samples to be taken.

The laboratory responsible for analysing the samples
should always be consulted with regard to the selec-
tion of the preservation method and subsequent
transport and storage.
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6 Safety aspects of sampling

Clause 7 of ISO 5667-1:1980 presents genera!l
guidelines on safety precautions. However, these
guidelines, as well as the guidelines in this part
of ISO 5667, cannot be substituted for local and/or
national rules and regulations.

6.1 When working in sewers, cesspools, pump-
ing stations and waste-water treatment plants,

even though the atmosphere in the space has
been checked before entering. At least two
members of the rescue team outside should
also have full-face breathing apparatus at
hand, in the event of having to effect a rescue.

f) Wear suitable protective clothing, including
overalls, rubber boots, gioves and safety heil-
mets.

g) Whilst any person is |n a confined space he
moni-

there shou|d be an awareness of the following:

a) danger |of explosion caused by explosive gas
mixtures in the sewer system;

b) risk of poisoning caused by toxic gases, for
exampl hydrogen sulfide (H2S) and carbon
monoxigde (CO);

c) risk of uffocation caused by lack of_oxygen; ‘

d) risk of diseases caused by pathogenic organ-

isms in [the waste water;
e) risk of physical injury due to falling or slipping;
f) ‘risk of towning;

g) risk of impact from falling objects.

6.2 Beforp entering a confined space, the fol-
lowing pracedures should be observed, both at
the top and bottom.

a) Check if there is any risk of explosion by using
an explpsimeter or similar device:

b) Check fpr the presence of HsS\and CO, and any
other tpxic gases as necessary, by using an
approptiate gas detectot.

c) Check that the oxygen level in the air is suf-
ficient [li.e. about-20 % (V/V)].

If these c- cks show that the working conditions
are not ac eptable the sewer or manhole should
be ventila

toring equipment. If this equipment)indicates
that unsafe atmospheric conditions ‘have de-
veloped, then all persons in the confined space
should leave immediately. The\confined space
should be ventilated until it can be shqwn that
the atmosphere is fit for respiration.

h) High standards of personal hygiene should be
observed at all times whilst there is @ possi-
bility of contact'with sewage. A person should
not eat, drink-or smoke until he has |washed
thoroughly/, Clothing and equipment| should
also be washed and disinfected after use.

6.3 In many countries there are legal [require-
ments on the vaccination of people working in
contact with waste water. Such requirements
should be fulfilled for personnel involved|in sam-
pling waste water.

6.4 Sampling in urban areas will often take place
from sewers and manholes in streets. [In such
places traffic is a serious hazard. If it is necessary
to interfere with the traffic, suitable arrangements
have to be made in advance with the police or lo-
cal authority. It is essential that the appropriate
warning signs and lights are used. Even when all
precautions are taken, sampling personnel should
be aware of the danger.

7 Sample identification and records

A printed form for the sampling report shoulf include
the following information where appropriate: ‘

are achieved. The work may then proceed, taking
into account the following.

d) Do not enter a confined space unless there are
sufficient persons outside the space to effect a
rescue. Each person entering the confined
space should wear a full rescue harness at-
tached by a safety line to the outside. All per-
sonnel should be in direct communication at
all times.

e) Any person entering a manhole or confined
space shall carry escape breathing apparatus,

— sampling point;

— abbreviated sampling point designation;
— date, start and stop of sampling;

— time, start and stop of sampling;

— duration of the sampling period;

— purpose df the sampling;

— details of sampling method;
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