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oreword
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a vote.

ne work. ISO
Commission

nmittees are
International
odies casting

International Standard*ISO 5667-8 was prepared by Technical Committee

ISO/TC 147, Water quality, Sub-Committee SC 6, Samg
methods).

ISO 5667, Consists of the following parts, under the gener
quality ~+= Sampling:

L—yPart 1: Guidance on the design of sampling programm|
Part 2: Guidance on sampling techniques
Part 3: Guidance on the preservation and handling of g

Part 4: Guidance on sampling from lakes, natural and

Part 5: Guidance on sampling of drinking water and w
food and beverage processing

Part 6: Guidance on sampling of rivers and streams

Part 7: Guidance on sampling of water and steam in b

ling (general

bl title Water

amples

man-made

ater used for

oiler plants

Part 8: Guidance on the sarhp/ing of wet deposition
Part 9: Guidance on sampling from marine waters
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 |ISO 5667 should be read in conjunction with 1SO 5667-1,
[SO 5667-2 aphd ISO 5667-3.

The general ferminology used is in accordance with the various parts of
ISO 6107, and more particularly, with the terminology on sampling given
in 1ISO 6107-3.
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Water quality — Sampling —

Part|8:

Guidance on the sampling of wet deposition

1 Scdpe

This partjof ISO 5667 provides guidance on the design
of samgling programmes and the choice of instru-
mentatign and technigues for the sampling of the
quality of wet deposition. It does not cover measure-
ment of [the quantity of rain.

This parf of ISO 5667 does not cover dry deposition
or other ftypes of wet deposition such as mist, fog and
cloudwaters, since their measurements are still at re:
search dtages. However, their importance should(be
noted, gince research results suggest that, insome
cases their loading can be comparable with{_or ex-
ceed, wet precipitation. Therefore, wet grecipitation
data alone are rarely sufficient for calculating total
loadings|

The maih objectives are outlined(in)1.1 and 1.2.

1.1 Control of local émissions

Determihation of loadifigs (i.e. mass/area/time) by wet
depositipn to a particular ecosystem requires infor-
mation ¢n emissions, transformation and transport of
pollutants from~point or area sources. This informa-
tion, tdgether with assessment of the relative
|oadings_£;gm_disia,p1_and local sources when com-

2 Normative references

The following standards contain provisions which,
through/teference in this text, constityte provisions

of thispart of ISO 5667. At the time of p:ﬂblication, the

editions indicated were valid. All standar
to-revision, and parties to agreements
part of ISO 5667 are encouraged to in
possibility of applying the most recent ¢
standards indicated below. Members of
maintain registers of currently valid

s are subject
based on this
vestigate the
ditions of the
|[EC and ISO
International

Standards.

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

ISO 5667-2:1991, Water quality — |Sampling —
Part 2: Guidance on sampling techniqugs.

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

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

bined with studies on the effects of the pollutant on
the ecosystem, can be used to arrive at acceptable
emission control regulations.

1.2 Long range transport of airborne
pollutants

Determination of temporal and spatial variations in the
constituents of precipitation on a regional scale re-
quires that the stations which are selected are rep-
resentative, and are remote from local point or area
sources.

3 Definitions

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

3.1 wet deposition: \Water precipitated from the
atmosphere in either the liquid (rain) or solid state
(snow/ice).

NOTE 1  In cold climates, winter precipitation is usually in
the frozen or solid state. The precipitation may also include
liquid contaminants in addition to water. Apart from the dif-
ficulties encountered with snow sampling (see 6.4.2), there
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gomponents

Boroscilicate and quartz glass bottles with polytetra-

£1, +ia | IDTEE)
flucroethylene {PTFE)}ined caps are recommended

for containers. The utmost care should be taken when
handling samples in the laboratory to avoid contami-
nation.

5.1.2 Inorganic materials

For inorganic compounds, high quality polyethylene

pf the precipitation monitoring networks

nracant timae are deacinnad + measure

tN
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rponents such as major ions and nutri-

ents, together with other parameters such as pH,
acidity and cgnductivity.

Tunna
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compounds

Many trace

materials, ard

combustion

trial activities

.A -
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ihorganic materials, including radioactive
released to the atmosphere during the
of various fuels and as a result of indus-
Many trace metals are adsorbed by fly-

ing ash parficles, which are easily scavenged by

precipitation
settling.

or deposited to earth by gravitational

Trace organi¢ compounds are important in that many

of them are

toxic to aquatic biota. While the rate of

deposition is|low, the process is continuous and can
lead to signlficant accumulation over time. Atmos-
pheric transpprt is also one of the major pathways for
the distribution of organic contaminants_in the en-
vironment. The wet removal of airbornge trace el-

ements can

beeur when they provid€ suitable nuclei

on which rair] droplets can form (where the substance

is in particul

ate or fine aerosol form), as well as by

scavenging qf particles and vapour partitioning in the

atmosphere.

5 Sampl

ng equiypment, storage and

preservattn
Reference s 667-3for more

details on the storage and preservation of samples.
Trace metals and organic compounds are present in

precipitation

P P U B P S Ry

containers are satistactory ana are the mgst com-
monly used. However, glass, PTFE, orchigh quality
polypropylene containers are also satisfactory in cer-
tain cases.

5.2 Contamination by sample containpers

Both funneis and coiiection botties shouid bg cieaned
after each sampling-period. To detect any wiglespread
contamination catised by the bottle washing |process,
one sample bottle for every ten of each type being
used should‘be treated as follows.

Ultrapure.distilled water should be poured through a
sampi& funnei into the bottie. The contents of the
bottle 'should then be analysed along with the sam-
ples, and in the same way as the samples, fpr all the
réquired parameters. The results are known gs “bottle
blanks”.

5.3 Adsorption by sample container

Some sample constituents, most notably trage metals
and organic compounds, have a tendency fo adsorb
onto the walls of the sample container. In fthe case
of the trace metals, it is advisable to acidify the sam-
ple with nitric acid. This will keep the metal ions in
solution. Before selecting the sample container or the
preservative, consult the laboratory chemists to de-
termine if the container and preservative ar¢ suitable
for the parameters in question and also compatible
with the analytical methods in use in the labpratory.

in minute guantities, and the utmost care

should be taken to avoid contamination when hand-
ling these samples.

5.1 Sample containers

The laboratory responsible for analysing the samples
should be consulted for recommendations regarding
the type of container to be used for sample collection,

storage and

transportation.

5.4 Sample transfer

Sample transfer is one of the major causes of sample
contamination and should be avoided whenever
possible. Sealable polyethylene liners should be used
with most collectors for inorganic parameters. How-
ever, if sample transfer is to be carried out, the sam-
ple container and the funnel should be clean, and the
transfer should be carried out in a dust-free area.

NOTE 2  There should be no smoking or any other form
of pollution (such as gasoline or solvent fumes) in the
vicinity.
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5.5 Sample transportation

After collection, samples should always be forwarded
for analysis as soon as possible. Before shipping, al-
ways check that all the sample bottles recorded on
the field sampling forms have been placed in the car-
ton. Indicate the shipping date and mode of transport
on the field sampling form.

The investigator should also retain a copy of the field
sampling forms.

ISO 5667-8:1993(E)

be made on the water sample which is returned to
the analytical laboratory for chemical analysis.

Specific conductance should never be measured in
sample water that was first used for pH measure-
ments. Potassium chloride diffusing from the pH
probe alters the conductivity of the sample.

6 Sampling techniques

6.1 Volume of sample

5.6 Sample storage

Proper storage of samples, as specified in sampling
and storage protocols (e.g. ISO 5667-3), should be
provided| at the site whilst awaiting shipment, con-
tainment] during shipment and storage at the labora-
tory whilgt awaiting analysis.

At the site, the sample should be stored in a cool dark
location, unless otherwise specified by the laboratory.

During transportation, the samples should be con-
tained in|vapour or gas-tight vessels and stored in in-
sulated gontainers.

In the lgboratory, the samples should be stored in
special storage facilities.

5.7 Sample preservation

ISO 5667-3 provides general guidance on sample
handling| and preservation. Since physical changes,
and chemical and biochemical reactions may: take
place in[the sample container between the time that
precipitation is collected in the field and until the time
the sample is actually analysed in the laboratory, the
samples| must be preserved beforé shipping to pre-
vent or minimize the changes. This can be done by
various procedures, such as Keeping the samples in
the dar{ or using dark containers, adding chemical
preservdtives, lowering the)temperature to retard re-
action, freezing samplés,)field extraction procedures,
column ¢hromatography, or by a combination of these
methodg. Care must be taken to ensure that the
chosen [method~of preservation does not interfere
with suljsequent analysis.

Before designing a precipitation sampler, the mini-
mum volume of sample required,-to |perform the
necessary chemical analyses, to\satisfy the objec-
tives, needs to be known by cépsulting fhe laboratory
responsible for the analysis\ Then, thel area of the
collector opening needed;to’ give the mjnimum sam-
ple volume should be talculated from fhe minimum
depth of precipitatioh which is considefed to be an
event according tothe study design. |Adjustments
should be made‘to the calculation to takq into account
the expected collection efficiencies of the samplers.
Further detaifs on sampling of rain are given in 6.4.1.

6.2, Organic materials

Sample collectors designed to collect| precipitation
samples for organic chemical analysis should be con-
structed of materials “inert” to organic materials.
Materials which are recommended are sfainless steel,
glass, and PTFE. All other plastics materfals should be
avoided. When using stainless steel, cqre should be
taken to ensure that any welding or brazing does not
present a surface of absorption to the sample. Certain
fluxes used in these techniques can comtaminate the
sample. It should be noted that only ejent samples,
which are collected or extracted shortly [after the pre-
cipitation, lead to representative results needed for
the determination of organic parameters.

6.3 Physical parameters and inorganic
compounds

For sampling precipitation for inorggnic chemical
analysis, a plastics or glass collector is rgcommended.
Since trace metals may be adsorbed opto the sides
of the plastics collectors, it is recommer|ded to collect

5.8 Sub-sampling

Sub-sampling should be carried out by the field oper-
ator who should label each bottle accordingly. In par-
ticular, the label should indicate whether the sample
was filtered and if any chemical preservative was
added. This is relevant to subsequent analysis.

5.9 Field measurements

Field measurements should always be made on a
separate sub-sample, which is discarded once the
measurements have been made. They should never

frace metal samples separatety n
ing a measured quantity of nitric acid to prevent ad-
sorption and to preserve the sample. If a distinction
is required between dissolved and particulate phases
of rainfall, the sample should be filtered (e.g.
< 0,6 um membrane filter) prior to acidification.

6.4 Sample collection

Precipitation samples can be collected in anything
from a simple container to an automatic wet-only col-
lector, provided that the criteria concerning the ma-
terial of construction and siting are taken into
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consideration. If accurate representative information
on the chemical content of precipitation is required,
wet-only collectors are recommended. However, bulk
collectors can be used if it can be proven that the re-
sults obtained from them differ insignificantly from
results from wet-only collectors. Some form of guard
should also be incorporated in the design, to prevent
contamination by bird droppings.

6.4.1 Rain

6.5.1 Event sampling

Where operators are on site or can sample on a daily
basis, a clean bucket positioned at the onset of an
event and removed immediately on cessation of the
event is recommended as a minimum requirement,
However, for off-site sampling, automatic wet-only
samplers fitted with moisture sensing grids and solid
state control circuits to operate their motor driven
covers are recommended. These sensors have heat-
ers to evaporate the moisture off the sensing grids
at the end of the precipitation.

The principl Tain_collector IS that rain Is caught
in the funne| or mouth of the bucket and stored until
removed. THe area of the necessary collection orifice
should be determined. This will depend on the sam-
pling strategy. For example, if the network is based
on event spmpling and the minimum event con-
sidered of interest is 1 mm of rainfall, then the area
of orifice sHould be such that 1 mm of rainfall will
provide 60 npl to 80 ml of sample. This is generally the
minimum sample volume required for analysis. How-
ever, with the use of modern methods of analysis, a
smaller sample volume may be adequate. A precipi-
tation measlring gauge should be used as an indi-
cation of the collector efficiency, by comparing the
actual preciditation measurement with that measured
by the collegtor.

6.4.2 Sno

The collectign of a representative sample of snowfall
in all but calin conditions is difficult. This is due to the
displacement and acceleration of the airflow caused
by the aerodynamic blockage of the collectér. This
results in fglling precipitation being displaced away
from the collector opening.

The effect i more important for snow/than rain, due
to its lower falling speed.

Since wind eddies inside thé gollector can often re-
move collected snow from<the collector, any shielded
deep cylindgr in which snow can accumulate should
be used as|a collector (Furthermore, since wet-only
snow collectors are-similar to the rain collectors, ex-
cept that they .ate- heated to thaw and store the
entrapped shoewas liquid in a compartment beneath
the sample
cated adjacent to a snow collector to measure snow
quantity.

6.5 Samplers

There are many commercially available precipitation
samplers on the market today. It is not the intention
of this part of ISO 5667 to provide details of all types
of samplers. Operating instructions and maintenance
guides contained in the manuals provided by the
equipment suppliers should be used for guidance.

In the case of an automatic sampler, event|sampling
can be approximated by daily sampling,-ie] by emp-
tying or changing the collector bucket\every|24 h.

6.5.2 Composite samples

The automatic sampler_described briefly|in 6.5.1
should be used for composite sampling. The lid auto-
matically opens for, éaeh event during the[sampling
period. The sample-can be accumulated in the collec-
tor bucket itself or in a bottle attache¢l to the
funnel/bucket{ At the end of the sampling pgriod, the
collector sheuld be emptied or the bottle [detached
and the <sample forwarded to the laboratory for
chemical analysis. ‘

Where automatic samplers are not available, [the same
gffect can be achieved by sampling each event indi-
vidually using a bucket and compositing the pample in
a large bottle. The sample in the bucket i emptied
into the bottle after each event. The funngl and the
bucket should be cleaned after each rainfall jevent. At
the end of the period, the bottle is forwarded to the
laboratory for analysis.

6.5.3 Directional sampling

Directional sampling should be conducted|to deter-
mine from which direction the pollutants in wet pre-
cipitation  originate.  Equipment designed for
directional sampling near the ground usually consists
of a funnel and wind vane. The outlet at tHe bottom
of the funnel should direct the precipitation |to one of
a number of bottles, depending on the orieptation of
the wind vane. A detailed analysis of metgorological
data is required, since the wind direction|near the
gFo y—aitferfrom—thedirection—-oefstorm pass-

7 Sampling locations

7.1 General considerations

Before commencing to design a precipitation sampl-
ing network, the objectives need to be well defined.
These determine the scale and density of sampling
required. The design needs to be specific, applicable
and responsive to the study objectives (e.g.
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measurement of a local source, measurement of
long-range transport, number of sources etc.).

7.2 Guidance on siting criteria

7.2.1 Introduction: urban and remote

Urban and industrial sites are generally used to study
local pr hort

ISO 5667-8:1993(E)

7.2.1.1 Distance from known man-made sources

In the case of regional and continental studies, pre-
ferably there should be no anthropogenic (man-made)
emission sources which could affect precipitation
chemistry within 50 km of the sampler. Sources far-
ther than 50 km from the site are considered to exert
a regional influence.

NOTE 3  For most or all smaller industrialized countries,
it may be difficult to find suitable sites and this may influ-
ence the kinds of studies they can undertake.

distancgs, ranging from a few hundred metres to a
few kilgmetres, between the pollution sources and
the environment that they affect.

Remote|sites are used to study regional or continental
scale ispues. A regional issue has a source-receptor
distancqg in the order of tens or a few hundreds of
kilometres, whereas a continental or large scale issue
has a spurce-receptor distance in the order of hun-
dreds of a few thousands of kilometres.

The primary purpose of regional stations is to assess
long-term changes in atmospheric deposition which
may be|related to changes in pollutant emissions or
regional| land-use practices or other man-induced ac-
tivities. [These stations should be in representative lo-
cations ithin the region and in essentially rural areas,
so as npt to be unduly influenced by fluctuations in
pollutior} from built-up areas or other local sources as
determiped by background surveys.

Remote| sites selected to address large scale. con-
cerns should be selected carefully, taking intelaccount
climatolpgical and meteorological patterns.and source
charactgristics. Furthermore, the sites ‘should avoid
the influences of any point or regionakdiffuse sources
including changes in land use, op-construction during
the proposed sampling period.. These can be deter-
mined through background ,monitoring or surveys of
the areq.

The siting criteria which.follow are recommended for
monitor|ng precipitation on a regional scale. General
siting cfiteria for local sources are not given, since
these should be-determined on a case-by-case basis.
A regional ,scale will usually encompass a rural area
of redsbnably homogeneous geography and
climatology-

kilometres and may be expected to receive a fairly
uniform impact from sources outside the region. Data
characteristics of this scale provide information on
larger scale processes of pollutant emissions, trans-
formation, losses, and transport as they relate to pre-
cipitation deposition chemistry.

The siting criteria should be followed to the maximum
extent possible, to ensure representative collection
of data. It is recognized that there will be situtations
where these criteria cannot be followed in their en-
tirety. In these cases, a rationale for identifying devi-
ations from the criteria needs to be employed.

Sites should not be considered tohefegionally rep-
resentative if

a) there is a continuous industrial source, a town or
suburban area located (within 10 km;

b) there is a major point source (e.g. $ 10,000 tons
of SO, per year) located within 50 kmn; or the sum
of point source-emissions within 50|km is greater
than 10,000-tons per year, unless thjs is typical of
the region;

c) therelis a surface pollutant storage fdcility (e.g. salt
pile) located within 1 km;

d)f’ there are major transportation sourges, furnaces,
incinerators or sewage works Idcated within
1 km, or minor sources or mobile sojurces such as
air transport, shipping or other surface transpor-
tation located within 100 m.

7.2.1.2 Accessibility of site

The site should have year-round accessibility, prefer-
ably by road, and a supply of electricity [if possible).

7.2.1.3 Topography

The sampler should be installed over flgt undisturbed
land, which is open where possible bilit surrounded
by trees which provide shelter from the wind. Any
surface gradient in the vicinity of the sampler should
be noted.

ocal problems
by disturbing the airflow and generating additional
turbulence. This can affect the collection efficiency of
samplers, and, if they are too close, may also con-
taminate the sample. It is difficult to determine the
minimum distance to avoid these effects but, as a
general guideline, it is suggested that they should not
be closer to the sampler than 5 to 10 times (prefer-
ably) their height. Local topographic factors are gen-
erally more important for snow collection than for rain.

The location chosen should be protected against
vandalism by the provision of appropriate security
measures.
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matically affect the amount of precipitation collected:
a) zones of strong vertical eddy currents;

b} the eddy zone ieeward of a ridge;
c) the top of a wind-swept ridge;

d) the roofs of buildings.

ed in the network to represent
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and climatic areas in the coun-
examination of historical data or
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the major geographic
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Standard rain and snow gauges should be located
adjacent to precipitation chemistry samplers, to de-
termine the quantity of rain and snowfall accurately.

NOTE 5 Meteorological measurements are essential

the interpretation of precipitation chemistry data. Hence,
chmatologlcel observing stations are ideal locations, provid-
ing the samplers can he installed to meet the criteria de-

o

7.2.1.4 Vegetation

The area in[the immediate vicinity of the sampler
should be gfass covered and preferably surrounded
by trees which should not be closer to the sampler
than 5 to 14 times (preferably) their height. In this

area, there ghould be no wind-activated sources of
pollution such as cultivated fields or unpaved roads
(i.e. areas not covered by vegetation).

7.2.1.5 Height above surface

The collectof intake should be located 1 m to 2 m
above the hdight of existing ground cover, to prevent
coarse particles or spiashes from being biown into it.

7.2.1.6 Lochtion with respect to surrounding
obstacles

Samplers should be as far away as possible from ob=
jects taller than the collecting equipment. As a general
guideline, ng object should be closer to the sampler
than a distanfe of 5 to 10 times (preferably)'the height
the object extends above the sampler.

7.2.1.7 Power availability

NOTE 4 Automatic samplers™require electrical power to
operate the ljd and sensor, )l addition, power may be
necessary to ¢ool the samipler in summer, or heat or thaw
the samples i winter.

Power can be .supplied by a power line, battery or
generator (where a long period of sampling is re-

scribed above. Meteorological measurements arel essential
for the interpretation of precipitation chemistfy\dafa.

7.2.2 Water based

For oceans, seas or lakes with’large surface|areas, it
is often necessary to détérmine the wet dgposition

reachina the ciirfare. o i
TCauiiitiyy Ui oulniauve area d}recﬂ‘yl, as an nput fO!’

mass balance calculations. In this situation, ahy of the
following three configurations are recommended:

a) a floating(budy mounted sampler;
b) a safipler mounted on a shoal;

c¢) ‘asampler located on a small island.

[t 'is essential that the platform floating blioys are
firmly anchored to the bottom to prevent drifting, and
preferably they should have sufficient ballast|to main-
tain the sampler and any attendant instrumgnts in a
vertical position, even under adverse weather condi-
tions. Precautions (such as protective shieldg) should
also be taken to avoid spray effects. It may not be
possible to eliminate spray effects completely, how-
ever, and this will limit the kind of studies which may
be undertaken.

7.3 Station density

The station density for a monitoring network will de-
pend on two factors. Firstly, the spatial varjability of
the parameters of interest over the area pr region
covered by the network, and secondly the degree of

quired). In the vicinity of the sampier, the Tec-
ommendation of 7.2.1.6 should be followed and the
power lines should be underground. In the case of a
generator, the exhaust should be scrubbed and lo-
cated at least 10 m downwind from the prevailing
wind pattern of the collector.

7.2.1.8 Meteorological regime

Each station will have its own unique local climate and
this should be considered at the time of site selection.
Background meteorological data and surveys may be
necessary at each site to assist in the site selection.

confidence required in estimating this variability.

In general, regions downwind of major sources or
source areas will exhibit greater spatial and temporal
variability, and will require a higher station density.
The density will also vary with the distance from the
source area, a lower density of stations being needed
as the distance increases.

One method used to determine station density is
based on correlation functions, whereby network
density is increased in areas with low correlation be-
tween adjacent stations, and decreased where corre-
lation between stations is high.
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A sound knowledge of the meteorological regime
should be available at the macroscale (i.e. regional
scale) when designing the network as a whole, and
at the microscale (i.e. local scale) when locating an
individual sampler.

When designing the network, the seasonal move-
ment of continental air masses and prevailing wind
directions should be considered.

ISO 5667-8:1993(E)
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ation of precipitation compo-

uLc
sition with wind direction and other meteorological

parameters. Also, problems due to the
of stored precipitation sampies are eiimi

8.2 Annual cycles

To determine annual cycles (seasonal

deterioration
nated.

variations) in

precipitation quality, sampling should be conducted
frequently (preferably weekly or daily, if ]UStIfled and

8 Time and frequency of sampling

8.1 Stprm analysis

8.1.1 Epent sampling
;i’ a!"u‘v‘v’cl storm or show stitutes
Chemlcal analysis of event precnpltatlon
samples enables the determination of the nature of
the pollytants associated with a particular storm, and
provides| the opportunity to utilize wind trajectory
analysis pr a similar technique to determine probable
source rggions.

f-\” I\+A Ann

8.1.2 quential sampling

Sequentfal sampling is recommended when informa-
tion congerning the changes in composition of, the
precipitation during an event is required. It involves
collecting two or more samples, one after the-other,
during ofe precipitation event. Sampling can be based
on time pr on the volume collected.

8.1.3 Directional sampling

Directiorjal sampling should-be used when it is
necessafy to determine the"precipitation quality and
correlatg it with the direction of the storm passage
and movement of polidtion.

Sampling for this.purpose should be on an event ba-
sis. In drder, toorelate precipitation quality to move-
ments, | meteorological observations over an
approprigte-time and area should be available, to allow

et i 2L

if costs permit) preTeraDIy over a minimum perloa of

5 years.
Allowing the sample to accumulate fo
than 1 week may lead to changes in the

samples. In some cases, forexample wi
organic constituents, this{may be too lo
fore daily sampling should be considere

on seasonal weather-patterns, it may be

e 1or perloos |onger

quality of the
nen analysing
g and there-
. Depending
possible to

stratify the sampling’based on the seasdn's variables.
More samples should be collected during the seasons

that receivedlarger amounts of precipitat

8.3 “Trends

If the objective is to look for trends in

on.

precipitation

quality on a year-to-year basis (excluding seasonal

variations),
taken.

there are two approaches

The first approach involves sampling at e
intervals (daily or weekly) for a number
ferably at least ten years of data shoulg
to determine any trends in precipitatio
sonable degree of confidence.

The second approach involves first det
seasonal variability and then selecting
having the least variable precipitation q
ing should be performed during that sq
number of years, and the seasonal me
compared from year to year by trend an

Before selecting the second approach,
background information should be co

that can be

hually spaced
bf years. Pre-
be available
N with a rea-

ermining the

the season
Lality. Sampl-
ason, over a
BN should be
hlysis.

considerable
hsidered and

examined 1o ensure that the selected g

eason is cor-

the calculation of air mass trajectories. In this way,
precipitation from air masses whose trajectories have
traversed different pollutant source areas or regions
can be compared.

8.1.4 Continuous sampling

Continuous sampling, which should be used when
detailed information on precipitation and related fac-
tors is required, involves carrying out continuous
chemical analysis for the species of interest in real
time at the point of sampling. This gives better time
resolution than sequential sampling, and permits

rect and that meteorological regimes, po
areas, etc. are well understood.

9 Expression of results

llution source

The results should be expressed as concentration or

as loadings (deposition rate}.

The importance of other forms of deposition should
also be noted in the calculation of loadings based on
wet precipitation.
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10 Sampling quality control and
sampling protocol

10.1 Quality control

A good quality assurance programme comprising
quality control checks and routines for all aspects of
the network is essential for verifying the accuracy and

precision of each stage of the process.

The following should be included as a minimum:

ability. This can be accomplished by sending refer-
ence samples to the laboratories involved in the
programme and by co-location of samplers at a mini-
mum of one site in the network. Additional guidance
can be found in documents on quality control being
developed by ISO/TC 147/SC 7.

10.2 Sampling protocol

The sampling protocol serves as a check list for the
sampling staff and as a document for the laboratory

— more thar one sampler should be installed at one

or more

f the network sites, this will indicate the

variability| of the collection system and the hom-

ogeneity

of the precipitation field, and gives a

measureIent of the precision;

— field con

— field dyn

collectors);

iner blanks (i.e. dry collectors);

hmic blanks (i.e. water put in the field

— blind sanfple (standard) submission;

— field audi
— preventiv,

— calibratio
etc.

NOTE6 Th

S;
E maintenance;

h of collectors, laboratory instruments,

e purpose of field container blanks and field

dynamic blanks is to determine what contamination\lis
caused by thg sampling container and the collection funnel

system.

In addition,
should perfq
blanks, dupli
ples) to che
niques.

Finally, the ¢

the laboratory analysing the " samples
rm acceptable in-house jprocedures (i.e.
cates, control standards and spiked sam-
ck the operation of-the analytical tech-

ata should bge,'submitted to various edit-

ing and balancing checks.before being stored in a data

bank.

If more than
by the netv

one type of sampler or laboratory is used
ork,\intercomparisons should be made

between th

pM-to establish the degree of compar-

for later evaluations. An example of a reecemmended
protocol is given in annex A. The prétocel should
contain information on the sampling point} kind of
sampling, site observation, stabilization tgchniques
and particulars of sampling staff:

11 Safety aspects’of sampling

11.1 General safety precautions

ISO 5667-1 ‘provides certain safety pre¢autions.
Any national regulations dealing with sa

cautionary measure, survival kits and first aid kits
are recommended, especially for personnel oper-
ating in isolated areas or in regions subject to
rapid weather changes.

11.2 Safety precautions when handling
chemicals

Acids and bases used for the preservatign of wa-
ter samples should be stored and handled with
care. Care should be exercised to avoid inhalation
of vapours or direct contact with skin,
clothing. When handling acids and bases, protec-
tive goggles should be used. Acids and bases

should never be pipetted orally.
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