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Forewor

d

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

the

non-governn
Internationa

Internationa
The main ta
adopted by

Internationa

Attention is
rights. ISO s

ISO 5667-5
(general me

This secona
revised.

ISO 5667 co
Part 1:
Part 3:
Part 4:
Part 5:
Part 6:
Part 7:

Part 8:

TITyoO—toce

Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

SO oOTTtoy

Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
sk of technical committees is to prepare International Standards. Draft International Stand
the technical committees are circulated to the member bodies for voting{OPublication a
Standard requires approval by at least 75 % of the member bodies casting a-vote.

drawn to the possibility that some of the elements of this document¢may be the subject of p
hall not be held responsible for identifying any or all such patent rights.

wvas prepared by Technical Committee ISO/TC 147, Water quality, Subcommittee SC 6, Samn
hods).

edition cancels and replaces the first edition (ISO®%667-5:1991), which has been techn

nsists of the following parts, under the generaltitle Water quality — Sampling:

Guidance on the design of sampling programmes and sampling techniques 1)

Suidance on the preservation and handling of water samples

Suidance on sampling from lakes, natural and man-made

Suidance on sampling of drinking water from treatment works and piped distribution systems
Suidance on sampling of rivers and streams

Suidance on_sampling of water and steam in boiler plants

Suidaneeon the sampling of wet deposition

ards
S an

atent

pling

cally

Part 9:

5Uidance on sampling from marine waters

Part 10:

Part 11:

Part 12:

Part 13:

Guidance on sampling of waste waters
Guidance on sampling of groundwaters
Guidance on sampling of bottom sediments

Guidance on sampling of sludges from sewage and water-treatment works

1)

ISO 5667-1:1980 and ISO 5667-2:1981 are currently undergoing joint revision, which will be published as ISO 5667-1.
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— Part 14: Guidance on quality assurance of environmental water sampling and handling
— Part 15: Guidance on preservation and handling of sludge and sediment samples

— Part 16: Guidance on biotesting of samples

— Part 17: Guidance on sampling of suspended sediments

— Part 18: Guidance on sampling of groundwater at contaminated sites

— Part 19: Guidance on sampling of marine sediments

The following part is under preparation:

— Part 20: Guidance on the use of sampling data for decision making — Compliance with limits and
classification
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Introduction

ISO 5667 is a group of standards dealing with the general aspects of sampling (Parts 1 to 3) and with the
sampling of specific types of water (from Part 4 onwards). ISO 5667-5 covers the sampling of drinking water
within a piped distribution system and should be read in conjunction with ISO 5667-1 and ISO 5667-3.

ISO 5667-5 |gives guidance on the selection of sampling locations and the collection of samples
monitoring drinking water from treatment plants and from piped distribution systems.

Understandipg of the purposes for monitoring drinking water and of the principles behind ‘the metho
analysis is i

and different

Examples of
a) checkin
Guidelin
b) determi
disinfec
c)
d)
e) search
complai
f)  monitor
g) assess
h) monitor
includin
Vi

portant, since specific sampling protocols can vary widely in accordance witthdifferent purp
analytical methods.

sampling purposes include:

j of drinking water to ensure compliance with national and/or jnt€rnational regulations (e.g.
es for Drinking Water Quality [l and the EU Drinking WaterDirective [2]);

hation of the efficiency of a drinking water treatment plant or components thereof (for exar
ion);

quality monitoring of the water leaving the treatment plant;

quality monitoring of the water within the distribution system (including distribution within large buildin

for the cause of contamination of the(distribution system (for example, in response to cust
hts);

ng of the corrosive potential of drinking water to plumbing;
nent of the effects of materials in contact with water on the water quality (chemical and biolog

ng of the influent water and the various processing stages in a food or beverage processing f
J necessary treatment steps.

s of
oses

(VHO

nple,

gs);

pmer

cal);

lant,
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Water quality — Sampling —
Part 5:

Guidance on sampling of drinking water from treatment works

and piped distribution systems

1 BScope

This|part of ISO 5667 establishes principles to be applied to the techniques—aof sampling water
humgan consumption.

For the purposes of this part of ISO 5667, water intended for human consumption comprises:

a) pll water either in its original state or after treatment, intendéd*for drinking, cooking, food pr
bther domestic purposes, regardless of its origin, plus

b) Bll water used in any production undertaking for the-fmanufacture, processing, preservation
satisfied that the quality of the water cannot affectithe wholesomeness of the foodstuff in its fi
The |guidance given in this part of ISO 5667 .is~confined to those circumstances where water ig
munijcipal or similar distribution systems (including individual systems) where prior treatment a
assessment has resulted in the water being' classified as suitable for drinking or potable proce
Spegifically, this part of ISO 5667 is applicable to water that is in continuous supply relative to
use Up to and including the point of consumption in a distribution system. This includes distributior
buildings in which additional watefiguality management might be applicable.

This|part of ISO 5667 is also applicable to sampling situations that can arise relative to the iny
system defects or emergency situations where the safety of sampling operatives is not compromig

This|part of ISO 5667 does not provide guidance for water sources or for products generated by u
watef. The followifigs‘items are examples of cases not addressed by the present document:

— the sampling of source water, for example groundwater and surface water impoundments;

— pampling of drinking water supplies derived from non-continuous sources (for examplg

intended for

pparation, or

br marketing

bf products or substances intended for human consumption unless the competent national alithorities are

hished form.

drawn from
nd/or quality
5S purposes.
any stage of
within large

estigation of
ed.

5ing drinking

, from road

anlkarc):

TTHCCTo);

— sampling of bulk storage of water on airplanes, trains and ships;

— the sampling of beverage products (including bottled waters) or food containing potable water used in its

preparation;

— sampling of drink vending machines that dispense unsealed cups of drinks.
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2 Terms and definitions

For the purp
21

oses of this document, the following terms and definitions apply.

water intended for human consumption
drinking water or potable process water

2.2

drinking water
all water either in its original state or after treatment, intended for drinking, cooking, food preparation, or other

domestic pu

2.3
potable pro
all water useé

rnoses. reaardless of its oriain
Ll 7 J ~J

cess water
d in any food-production undertaking for the manufacture, processing, preservationor markl

of products ¢r substances intended for human consumption.

eting

3 Desigh of sampling programmes

Programmes for the sampling of drinking water, including statistical considerations, should be designgd in

accordance with ISO 5667-1.

Microbiologigal investigations of drinking water should be designed.and implemented in accordance|with

ISO 19458.

4 Sampling equipment

The generall recommendations for sampling equipment given in 1SO 5667-1 should be followed and sample

containers should be prepared in accordance with 1ISQ 5667-3.

On-line sengors/analysing equipment for water should conform to ISO 15839.

Equipment gnd bottles for sampling for microbiological analysis should conform to ISO 19458.

5 Sample collection locations

5.1 General

Sample collgction locations should be selected according to the following criteria.

a) The chgsen collection locations should yield samples that are representative of the system as a whole, or
represeptative’of its main components.

b) For eachtreatment plant there should he at least one sample collection location on the water intake and
at least one sample collection location immediately after the processed water outlet.

c) In systems with more than one water source, sample collection locations should reflect the output of each

source,

d)
number

e)

the demand on each source and the relative population using each source.

being proportional to the number of links or branches in the system.

Sample collection locations should be widely distributed throughout a piped distribution system, the

Sample collection locations should include locations representative of the most unfavourable sources and

locations considered vulnerable to contamination such as loops, low-pressure zones and ends of systems.

f)

should permit identification of relative proportions from each source through the system.

Where waters from different sources mix within a complex piping system, sample collection locations

© I1SO 2006 — All rights reserved
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Where a distribution system connects to large buildings such as hotels or office blocks, there should be
sample collection locations at the intake and throughout each building consistent with the principles in d)
and e) above.

9)

5.2 Service reservoirs (including water towers)

Samples should be collected from the inlet and outlet pipes as close as possible to the service reservoir. The
outlet sample location should be upstream of the first customer.

If a service reservoir has a common inlet and outlet main, samples should, where possible, be collected when

the main |s actlng as an outlet and the water quahty is therefore representat|ve of water that has been stored

in the-serviee

Som
valve
take
avoidled wherever possible. If it is essential to take dip samples,<special care should be taken tg
the $ampling operation does not introduce debris into the water and that equipment is ster
sampling to avoid a microbiological compromise of the water in the reservoir.

times (for example, when a reservoir has been out of service or-cleaned, when there is
on the outlet pipe, or when the surface layer of the reservoir isdo be analysed), it might be

5.3 | Water treatment plants

Samples should be collected from the inlet and outlet pipes as close as possible to the treatme
mon{toring of the different stages (for example, sedimentation and filtration) of water treatme
should take place before and after the respective stage being monitored. If there is disinfectia

oxidation plant, sampling should be carried-out as described in 5.4.

Ther
equi
com
cong

e usually is an expectation that: water is better after treatment. Equipment that is inap
bment that was poorly installed or inadequately maintained can, however, introduce conta
bromise microbiological uality. Additionally, some materials used to coat pipes can ir
entrations of contaminants such as ethylbenzene or xylenes.

5.4 | Disinfection/oxidation plants

Samples from the<nfluent to the disinfection/oxidation plant should be collected as close as po|
poin{ of entryo\the plant. Samples of the treated water should be collected after allowing for the
contact period-between water and disinfectant/oxidant. In some installations, this contact period
upor] utilization of part of the distribution systems. In these situations, samples required to test the
the disinfection/oxidation stage should be taken at an approprlate pomt within the distribution

be installed

nnected, the
ompartment

gidered as a
iidual outlets

the common

no sampling
hecessary to

dip samples, as described in 6.5 from the service reservoirs,@although this means of sampling should be

ensure that
lized before

nt plant. For
nt, sampling
n and/or an

bropriate, or
minants and
troduce low

ssible to the
appropriate
can depend
efficiency of
system. One

alter!
plant although this is not recommended.

IGLIVC d OGIII'JIU IIIIU VVILII alrt ayprupl IGLC ICOIUCII\;U LIIIIU, Illay UU UOCU IUI OGIIIPIIIIU VVILIIIII l

5.5 Distribution system

5.5.1 General

e treatment

Sampling points in the distribution system should include locations representative of the typical water quality
plus those locations considered vulnerable to contamination such as loops, low-pressure zones and ends of
system. Where waters from different sources mix within the distribution system, sample locations should
permit identification of relative proportions from each source through the system. If treatment works exist
within the distribution system, sample collection points should be located before and after such works to allow
assessment of the efficacy of the treatment.
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Samples from the distribution system are typically collected from domestic faucets, installed sampling faucets,
or fire hydrants. Where domestic faucets are utilized to characterize the water quality through a water
distribution system, a computer should be used to generate a random selection of a sufficient number of
locations. Domestic faucets are discussed in 5.5.2.2.

If sampling is carried out from hydrants, it should be ensured that the hydrants are suitable for drinking water
sampling purposes (see 6.3).

When sampling on domestic premises, it is particularly important to ensure that equipment and chemical
reagents are kept securely out of reach of children and pets. Also, flaming should be avoided if there is any
fire hazard.

5.5.2 SamLIing faucets

5.5.21 General
If a sampling faucet is to be installed or utilized specifically for sample collection:

a) the sanjpling line should be as short as possible, in good condition and capable_of being flushed at full
flow ratg;

b) the sampling line should not protrude inside the pipe wall of the water main;

c) the sampling line should preferably connect to the main piping immediately downstream from a valve,
elbow of fitting that causes turbulent flow;

d) water frpom a mains spur should not be considered to be representative of water in the main;
e) the sampling line should be of materials suitable for théZeconveyance of drinking water;

f)  the sampling line should not include T-junctions, Which might result in stagnation;

g) the sampling line and faucet should be adequately protected from frost;

h) the faudet location should be protected\from vandalism and contamination;

i) if the fqucet is to be flame-disinfected, it is important that there are no flammable materials or fyimes
nearby;

j)  there should be adequate space to fill a variety of bottle sizes;
k) there sHould be an ‘adequate supply of water to the faucet at all times;

I) the site should,have adequate drainage, i.e., water discharged by flushing should be able to run off freely;

m) for each fixed location, the sampler should have a location plan, details of access, and any special
flushing or collection instructions.

It is recommended that a sample point chosen for frequent sampling (e.g. monitoring the working of a process
in a treatment plant or food producing company) should have a faucet suitable for easy sampling for
microbiological, physical and chemical analysis. An example is given in Figure 1.

Irrespective of absolute dimensions of the device illustrated in Figure 1, it is important that the neck of the
receiving vessel allows adequate passage of the water into the container. In addition, there should be
sufficient space between the head of the waste funnel and the faucet outlet to allow unhindered manipulation
of each sample container.

When samples are collected for microbiological analysis, the sampled faucets should, where necessary, be
sterilized in accordance with ISO 19458.

4 © I1SO 2006 — All rights reserved
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A need might arise to sample water where there is a very low flow. When taking the sample, care should be
taken that disturbance of sedimentary material does not occur. If this cannot be avoided, a sufficient volume of
water should be flushed or a sufficient time allowed for a steady state to occur after the sampling valve has
been opened or the flow disturbed.

Dimensions in millimetres except where stated otherwise

~350 1
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Figure 1 — Example of a faucet suitable for frequent sampling
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5.5.2.2 Sampling faucets at consumers’ premises

The following types of faucets should be used, where possible, when collecting drinking water samples from
premises used by consumers:

— indoor faucets (as opposed to outdoor faucets);

— fixed style faucets (as opposed to swing style faucets);

— non-threaded faucets (as opposed to threaded faucets).

The followin
a) faucets
b) faucets
c) faucets

d) faucets
e) faucets
f) faucets
g) faucets

h) faucets

j types of faucet should be avoided when taking samples:

connected to or adjacent to treatment devices such as pressure tanks, pumps and softeners;
with threaded attachments connected that can be removed;

of a style difficult to disinfect;

in poor repair;

dirty with grease or other substances;

in restroom facilities;

in restaurant dishwashing areas or similar cleaning areas;

in areas used to store or handle petrochemicals, industrial chemicals or pesticides;

i)  hot wat¢r faucets or mixed hot and cold supplies (unless Legionella species are to be analysed);

j)  faucets
Where a ran
to sample fr
always be fr

When samp

where the sample containers cannot conveniently fit under the faucet.

domly selected property is not accessible, not safe or lacks an appropriate faucet, it is accep

table

bm a neighbouring property. Repéated sampling in case of suspected hygienic problems should

bm the same sample point.

es are collected for microbiological analysis, the sampled faucets should, where necessar

sterilized in accordance with ISO-19458.

5.5.3 Distribution systems within large buildings

Plumbing s

localized h
material. C

stems_within large buildings can be very complicated. Sources of contamination thaf

ating, ' back-flow, cross-contamination, flow impediments and permeation through unsui

y, be

are
ities,
table
brent

commonly 2£nd include incorrectly installed water fittings and systems, poorly maintained storage faci

plexes of large buildings, such as hospitals, often consist of a variety of buildings of diff

ages and with pipe-work of different materials. Often there are long and complicated pipe-runs and sometimes

“dead-legs”.

Consult as-built drawings, if available, for guidance in this respect.

Water collection sample locations should be based upon knowledge of the distribution system and upon water
use within the building. The primary sampling location(s) for microbiological examination should be from a

rising main.

NOTE There are circumstances in some jurisdictions when microbiological monitoring is required for the control of
organisms such as Legionella. Attention is drawn to local health and safety regulations covering the monitoring and
sampling of such species.
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Sampling locations may also include the following:

a) both inlet and outlet to storage tanks where the water is used for drinking, food preparation or bathing
purposes;

b) large storage tanks (these might require additional dip sampling from possible stagnant areas);

c) both inlet and outlet to water treatment equipment such as water softeners, where the water is used for
drinking or food preparation purposes;

d) both inlet and outlet to any specialized water treatment equipment utilized where the water is used in the
feparation or manuracture of food or beverages,

e) [epresentative points relative to the pipe-work distribution system, for example, beginning] middle and
bnd of distribution branches;

f)  pites to check maintenance of disinfection residuals where potable service break tanks are maintained in
all buildings;

g) points within vulnerable locations such as dead-end mains;
h) Bupplies to kitchens and to equipment such as ice-making machines-or drink vending machings;
i)  hot water supplies.
On rare occasions, it might be necessary to collect samples from storage reservoirs by dip sampling, although

this |s strongly discouraged and should only be carried-0ut where the integrity of the water sypply can be
mairjtained by thorough cleaning and disinfection of the sampling equipment.

6 Pre-collection cleaning, disinfection and flushing

6.1 | General

Cleaping, disinfection and flushing-prior to sample collection depend on specific objectives of the monitoring
progfam. In general, sampling ‘to’ ascertain the quality of the water delivered to a building, or|to ascertain
whether the quality of water delivered within a building is possibly altered by the service network within the
building, should not be carried out without thorough cleaning and flushing of the sampling points. |nvestigation
of water quality as delivered from a faucet might require that samples be collected before gleaning and
flushiing, or samples-might be required both before and after cleaning and flushing.

Somg systems.are flushed out on an annual basis. Where annual flushing is known to occur, sampling before
and gfter such\flushing can yield useful information.

Recgrd-detailed information regarding cleaning, disinfection and flushing. Site reports should include mention
of any device at the sampling point which might have a negative effect on the representativity| of collected
samples, or which impede disinfection.

6.2 Service reservoirs (including water towers)

Generally, 2 min or 3 min of free flow should be allowed to flush out any stale water within the sampling line
before taking a sample. If this is insufficient, calculate the volume of water that needs to be displaced from the
pipe, estimate the flushing time required at an appropriate flushing rate and then apply a flushing time of five
times that value. Alternatively, when the reservoir is below ground, monitoring of the water temperature from
the flushing can be useful in indicating when water from the reservoir is being withdrawn from the main body.

© I1SO 2006 — All rights reserved 7
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6.3 Hydrants

Samples should be taken from a suitable sampling faucet whenever possible. However, in some
circumstances it may be necessary to take samples from hydrants. If samples are to be collected from a
hydrant, all surfaces should be thoroughly cleaned and free of debris on each visit. If microbiological samples
are to be collected, special disinfection precautions are required. The procedure for preparing hydrants for
microbiological sampling is given in ISO 19458.

6.4 Faucets

6.4.1 Gen
Depending
from faucet
of the fauc
Whether or
purpose. If t
sampled. S
at which m
premises is
or longer if
cleaned, di
left flowing

S

The detaileq
given in 1ISO

For non-mic
3 min (to co
2-propanol v
rate for som
sufficient). S
collecting th
needs flushi

It is essentis
contain matg

NOTE1 A
and flushing g

NOTE2 W
required for th

When inves

n the objectives of the monitoring programme, it should be decided whether samples are req
as they are found, whether samples should be collected after cleaning, disinfecting.'and flus
ts, or whether samples are required before and after such cleaning, disinfection”and flus|
ot faucets are cleaned, disinfected or flushed prior to sample collection depends ‘on the sam
e effects of materials on water quality are being investigated, then the initidl-draw-off shou
mples may also be taken after a specified period of stagnation to provide.information on thg
erials affect water quality or the maximum likely effect. If the quality of the water as suppli
o be checked, then the faucets should be cleaned and flushed at a uniform rate for 2 min to 3

nfected and flushed if samples are to be collected for microbioldgical analysis. Faucets shou
a steady rate during sampling.

lecessary to achieve constant temperature before samples are collected. The faucets shou

requirements for cleaning, disinfecting and flushing (faucets for microbiological sampling
19458.

hstant temperature) before samples are colledted. Cleaning may be done using, for examg
ipe or a small brush. Prior to sampling, the faucet should be turned on and left to run at a un
e period of time in order to flush standing.water from the service pipes (2 min to 3 min is us
ometimes it might be necessary to, allow the water to flow freely for as long as 30 min b
p sample, for example, when sampling a mains spur in which there might be settled sedimen
ng out before sampling. Faucets should be left on at a steady flow while samples are collecte

| to remove aerators within(the faucet, as these are frequently made of plastic or rubber and
rial that cannot be disinfected, may degrade on disinfection, or may contaminate samples.

tention is drawn to the requirements of local and national regulations regarding the cleaning, disinfg
f faucets prior to sample collection.

here requiremeénts of ISO 19458 and ISO 5667-5 are not compatible, separate sampling occasions ¢
e collectian of microbiological and non-microbiological samples.

and with and without flushing. In such cases, the sequence of sampling should be as follows

uired
5hing
hing.
pling
d be
rate
bd to
min
d be
d be

are

robiological sampling, all fittings should be removed and faucets cleaned then flushed for 2 min to

le, a
form
ually
fore

that
.

may

bction

hn be

igating local distribution within a building, samples should be collected with and without faucet

collect a sample without removing attachments and without flushing;

removing the attachments, flush for 2 min to 3 min and collect;

attachments, clean, disinfect if appropriate and flush for 2 min to 3 min, then collect;

with attachments removed, turn off for 30 min, then collect;

e.g. after an overnight stagnation period or after a stagnation period of 4 h.

attachments
a)

b) without
Cc) remove
d)

NOTE 3

e) replace
8

attachments.

Some countries or areas also specify that an additional sample be collected with the attachments detached,
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6.4.2 Continuous flowing faucets

The case of continuous flowing faucets (with no possibilities to stop or to modify the water flow) is not
described in this text. Such continuous flowing faucets require special procedures for cleaning and disinfection.

Continuous flowing faucets are very often used in controlling water treatment plants or service reservoirs
because the continuous flow largely reduces possible sources of contaminations (microbiological or chemical).

6.5

Dip sampling

Dip samples_should only be collected where there is no appropriate alternative. Commercially available
sterilised single-use dip samplers that are mounted on short rod handles may be used to sample
For larger reservoirs, sterile dip apparatus and sample bottles may be attached to a chain ortope
length. The chain or rope can be attached directly or via a bottle cage. Extreme care should be t3
contamination. Sample bottles, apparatus, bottle cages, bottle lids and chains sheuld” prefg

auto

The

7

Befo

Claved, packaged in suitable material and the wrapping removed immediately prior to use.

Hetailed requirements for microbiological investigations are given in ISO 19488

Dn-site analysis of samples

Fe collection of samples, it should be decided whether some-of.ithe analyses are to be perfor

On-gite analysis should be carried out for water temperature;, ambient air temperature and al
inspgction of the sample. Furthermore, on-site analysis should be carried out for such determinan
tastd, pH, chlorine, ozone, dissolved oxygen, base capacity, carbon dioxide and specifig
conductivity. These parameters may also be determined"in the laboratory only if it can be sh

resu

The
mea

For

ts are statistically identical.

above list of determinands is not exhaustive. All determinands found not to be stable
sured on site.

Frequency and timing of sampling

Hetailed guidance on frequency and timing of sampling, including statistical consideration

shoyld be made to ISO 5667-1. The minimum frequencies for different parameters need not b

The

sampling frequency depends, among other factors, on:
he purpose foriwhich sampling is being performed;
he number, of consumers served;

he volume of water distributed;

small tanks.
of sufficient
ken to avoid
rably all be

med on-site.
50 for visual
ds as odour,

(electrical)
bwn that the

need to be

s, reference
e the same.

ha
e

e) the quality of the raw water;

f)  the variability of the raw water quality;

g) the parameters that require monitoring;

h) the complexity and characteristics of the specific distribution system being sampled;

specific chemical and biological parameters.
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9 Sample collection and handling

9.1 General

Sampling locations, national regulations and local safety regulations all might influence the methods of sample
collection employed.

Reference should be made to ISO 5667-1 for guidance regarding sampling techniques, to ISO 5667-3 for
guidance regarding the preservation and handling of samples and to ISO 19458 for guidance regarding
collectlon of samples for microbiological |nvest|gat|ons When sampllng for emergency purposes, specific

X ingful

Since differdnt analytical methods can require different methods of preservation, distribution of the' samplg into
several confainers might be necessary. To minimize changes in the samples during collection;)storaggd and
transport, these operations should be carried out in as short a time period and as soon-after sampling as
possible.

If avoidanceg of sample contact with air is necessary, the sample container should\be filled to overfloying,
allowing at lg¢ast two volumes to overflow and then immediately stoppered and checked to ensure the absence
of air bubbl

If filtration i§ necessary on site, for example, to separate two forms of ajdeterminant, the sample should be
filtered durirlg or immediately after collection so as to minimize any changes that might occur in the sample.
Scientific tegting and evaluation is recommended to ascertain appropriate filtering technique and permigsible
delay beforefiltration.

Additionally [each sample bottle should be labelled, registered on an appropriate form, carefully packe¢d to
avoid breakage during shipping and delivered to the analysing laboratory within the prescribed timeframe.
Before trangporting the sample to the laboratory, the appropriate preservation technique should be applied;
reference should be made to the guidance given in ISQ-5667-3.

For generall recommendations and for cautiens~and guidance regarding preservation and holding fime,
reference should be made to ISO 5667-3. Some parameters including residual chlorine, pH and turbidity
should be tegted immediately after sampling.as they are likely to change during transport and storage.

9.2 Volume of samples

The volume|of the samples to.be-collected depends on the number and types of analyses to be performed.
Reference should be madeo the relevant international Standards for the analytical methods for the volymes
needed for gach determination.

If very smal| concentrations are to be determined, the volume of the samples might have to be large| The
taking of large volume samples can mask variations in the water quality during the sampling period byt the
sample volume might be an overriding factor in the requirements of the analysis.

Composite samples should generally not be taken for the analysis of drinking water except for special studies.
Large composite samples can be used when sampling for certain pathogens, for example, Giardia lamblia.

9.3 Precautions to minimize contamination

The following precautions should be taken during sample collection and handling to minimize contamination of
samples:

a) thoroughly wash hands and/or wear disposable gloves;

b) never smoke while taking samples and always avoid breathing on the samples;
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do not eat or drink while taking samples;
only use laboratory-provided sample bottles and containers;
only use laboratory-supplied reagents;

where reagents are used for preservation, sequence the order of sample collection to minimize the
chance of cross-contamination of samples by reagents;

do not use reagents that have passed an expiry date or that have an abnormal colour;

AVOId contamination Of the outside or sample containers;

remove the cap from a sample bottle immediately before sample collection and place the top in a
Clean/sterile bag or container while the sample is being collected;

never insert any foreign object (such as a thermometer or pH probe) into-acbottle intended for other
hnalyses;

hvoid use of sample splitters unless specifically required;

hever use metal sampling devices if the analysis is to detect trace metals;
brior to use, ensure that sample bottles are stored in clean ateas and are capped and/or wragped;
ensure that all sample bottles or containers are closed hand-tight after sampling;

f possible, pre-cool samples and keep them dark before shipping, especially in summer months.

Order of sampling

prder in which samples are collected should be based on the purpose of the sampling and [the potential

for gross contamination or other adverse.€effects on sampling. For example, use of hypochlorite solution to

disin

fect faucets may adversely affect samples taken subsequently for trihalomethanes, chlorinated organics,

residual chlorine, polycyclic aromatic hydrocarbons and any other determinand which may produced,

dest

oyed or changed by oxidation to a form which will not be determined. Total organic carpon may be

adversely affected by the uselof an isopropanol wipe, and it has been suggested that flaming a faucet may in

som
of m

Som

b circumstances produce polycyclic aromatic hydrocarbons. Details of the requirements for different types
crobiological samplesiare given in ISO 19458.

e combinations of sampling requirements may be incompatible and require separate sampling occasions.

When separate sampling occasions is not an option, alternative strategies for obtaining the sameg information
shoyld be considered and decisions made on which samples to take based on an assessment of priorities.

For ||joutine sampling for checking the quality of water as supplied, or at a specific point within the treatment

and distribution systems, the following order of sampling is suggested:
a) first draw samples;

b) flush (if total organic carbon sample required);

c) take total organic carbon samples;

d) turn off the faucet;

e) clean the faucet;

f) flush;
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9)
designe

k)

d to minimize cross contamination of samples by reagents;

turn off the faucet;
disinfect the faucet (see ISO 19458);
flush the faucet (see ISO 19458);

take samples for microbiological parameters (see ISO 19458).

take all other samples for physico-chemical parameters (including field determinations) in an order

After the init
remove any
used for disi

A different o

prevent conamination of samples.

10 Samp

10.1 Samg

Reference s|

guidance regarding the preservation and handling of samples.

If contact wi
should be sl
checked to 4

Samples that are to be preserved should not be filled to overflowing.

For the detg

arflush for Z min 1o 3 min or 10 constant temperature, subsequent 1lushes should be SUTTicIE
residual cleaning or disinfecting agent and re-establish a steady flow. If hypochlorite soluti
hfection, it is suggested that free chlorine levels are checked before samples are taken.

rder of sampling may be required for other purposes, when special precautions maybe need

ing for particular types of analysis

ling for physical, chemical and radiological analysis
hould be made to ISO 5667-1 for guidance regarding sampling techniques and to 1ISO 5667
th air is to be avoided and the samples are not intended for preservation, the sample cont

bwly filled to overflowing, allowing at least two volumes to overflow, and then stoppered tightly
nsure the absence of air bubbles.

rmination of oxygen or dissolved gases, it is necessary to use a hose, attached to the faug
that reaches the bottom of the sample container. The water should be allowed to flow slowly
container through the hose.

br particulate matter, special care should be taken to obtain representative samples:

ation where partictlate matter is uniformly distributed in the pipe, by sampling from a sty
f pipe as far as practicable from any bends or values that might introduce turbulence;

pump outlet
the sampling
If sampling f
a) at a log

length 0
b) from the

and fac
c) by trans

long hoti

bulk fluid. by; for example, sampling isokinetically via a sampling probe protruding into the
g into_the.direction of flow;

nt to
bN is

Bd to

3 for

Biner
and

et or
into

aight

pipe

porting the sample to the pomt of coIIectlon W|thout producing changes for example, by avo'

ensure turbulent cond|t|ons within the sampllng I|ne ‘

Once collected, samples and filters should be visually examined for unusual characteristics such as sediments
or colour. The sampling method details, visual observations and also information concerning any non-
standard events or methods all should be documented on the sampling report.

In the case of sampling and transporting samples for analysis of organic micro-components, beware of
contamination of gasses from fuel and paint.

10.2 Sampling for microbiological analysis

Guidance on the requirements for microbiological analysis is given in ISO 5667-1 and ISO 19458.

12
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10.3 Sampling for biological analysis

Macro-invertebrate animals and their associated detritus in distribution systems may be sampled directly or by
flushing known volumes of water from the system through nets.

Flushing should be carried out using flows of sufficient velocity to release debris. A polyamide net, of mesh
aperture about 150 um, should be used to collect the sample. The net should be connected to the water outlet
via a flow gauge. Efficiency of flushing can be increased by using a foam swab followed by flushing to release
the animals.

e employed

should b
mr-may be used

b sampled in
at obvious

ples for biological analysis should be preserved in accordance with ISO 5667-3.

10.4 Sampling for virological analysis

The
micr:
anal

collection of samples of water for the detection of viruses is-similar in many respects to ¢ollecting for
pbiological analysis. The main difference is in the large volume of the sample required for virological
ses. Reference should be made to ISO 5667-1 for large volume sampling.
NOTE It can be more convenient to concentrate samplesyrather than to transfer large volumes of
laborptory. Nonetheless, methods for concentrating virusessfrom water are still being researched and c
modified and improved. The efficiency of a virus concentration method can vary widely depending on the
water.

water to the
pntinue to be
quality of the

11 Field measurements and continuous on-line monitoring

e somewhat
training in

Field
less
labo

measurements and continuous. on-line monitoring yield results rapidly and also tend to b
expensive than laboratory .analyses, although operating personnel require appropriate
atory techniques if the results are to be relied upon.

Reféd
ISO

rence should be made)to ISO 13530 regarding analytical quality control for water anal
15839 regarding on:life sensors/analysing equipment for water.

sis, and to

Thern
Man
man

mometers and, thermistors should be verified against a reference thermometer at least on
y chemical instruments and sensors require very intensive and frequent calibration, as spe|
Ifacturer's recommendations or national regulations. Some instruments may require daily cali

ce per year.
cified by the
bration.
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Sample identification and records

Immediately after the collection of each sample, the sample container should be labelled so that the sample is
easily identifiable.

A report should be prepared for each sampling location. The location should be described in detail, with a
statement as to field measurement results, weather conditions, unusual events or unusual appearance of the
site or samples. When sampling for specific reasons (e.g. in response to a complaint), detailed information
should be included. It is important that the time of collection for each sample is recorded. If the same sampling
location is used repeatedly, it is not necessary to repeat all details every time. In this case, only a statement of
the on-site measurements, time of sample collection, and information regarding weather conditions, unusual
events and similar observations need be recorded. The sampler should be identified on the report, preferably
by name and signature. In some circumstances, photographs and detailed written records are invaluable
when it comes to interpreting monitoring data.
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