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PHEFACKE

The KRegional Seas Prograpme was initisted by INED in 1974. Since
then the Governing Comncil of INEP has repealedly endorsed a regionasl
approach 1o the coontrol of marine potlution and Lhe sanagement of marioe
and coazktal resources and has requested Lhe development of  regiooed
action plans. The Regional Seas Prograsme at  presenl ioclades top
regions and hss over 120 comstnl Atates participating in it. {1}, (2}

Ome af the bazic ocomponents of the action plans spobguted by TNEFP
in the framework of the Regional Sews Progromms 18 Lhe assessment of  the
state of the marine envircmmeat and of its resources, and of the sources
and tvendz of the pollution, and the impact ol pollulion on humen  bhealth,
marine ecosyslesss and Bsenities. I order to assist thosce participatiog
in this activity and teo ensure thal Lthe dala oblaioexh through this
assessment can be compared on A world wide basis and thus contribute Lo
the Global Eovironment Moniloring Systes [(GEMS) of UMBP, a seb of
Reference Methods and Gunidebines for marine pollotion studies are being
developed apd are recommended to be adopted hy Govermments participating
in the Regiomal Seas Progromme:.

The methods and guidelines are prepared in o operation with the
relevant specialized bodies of the linited Natinnmn system as well as other
organizations and are tesled by a pmober of experts cospetent o Lthe
field relevant to the msethods described.

Im the description of the methods and guidelioes the style used by
the International Organizatiom For Standardization (T80) is  fol lowed as
clozely as possibie.

The wmethods ond guidelines, as published in UNHEP's series ol
Reference Melhods for Marine DMollution Studies, are not considered as
final. They are planned Lo be periodically revised taking inte saccount
the development of our uwndecstanding of the problems, of analylical
instrumentation and the actual need of the users. Ik order o facilitate
these reviaions the uscrs are invited to convey their cossents and
sugge=slions to:

Marine Environmental Studies Laboratocy
International Laboratory of Marine Hadivactivity
[nternatiovonl Atomic Encrgy Agency

c/oc Muses Occanodrdaphique

MCOB0D0  MONACO

which is responsible for the btechnicsl voordioution of the dJdevelopment,
testing and interculibration of Heference Mctheds.

{1} (INEP: Achievenents and plamed development of the UNEFR's
Hegional Seas Programme and cowparable  prograomes
aponsured by other bedies. INEP Begionol Scas Reporits
and 5tudies No. 1 UNEP, 1982

(2 F. HUIM: A Strategy For Lthe Seas. The Regionnl Seas Programee:
Pasl amd Future UNEFP, 19HiE.
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This draft issue of the BReference Method for Marine Pollution
Studies No. 42 was prepared in cooperation with the World Meteorological
Orgapisation (WMO) and the Intermational Atomic Energy Apency {IAEA}. Y1
includes comments received from a mmber of scientists who reviewed and
tested the wethod. The assistance of all these who cootributed to the
preparation of the draft issue of thizs reference melbod is gratefully
acknow]l edged.
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L. SCOPE ANN FLELD OF AUPLICATTON

Thiz publicdtion describes saopling aad analylical procedures
suitable for the collection and analyziz  of representat ive samples of
atmoapheric aerozols and wet precipitation for sslected trace metals.
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3. PRINCIPLES

Mest trace wmetals exist in the atmosphere associated with very fine
particulate maller. Mercury is an imporlunl exception, being present in
the atmoaphere wmainly in a gaseous form. The particulate metter in the
atmogphere ranges in size from 0.1 pm to shout 10 jm, though particles
larger than 2 jm tend to settle out rapidiy under gravity and hence arc
rare away from immediate sources. Many of the trace wmetals of interest
{e.g., Pk, Zn, Cu, ¢d) are Ffound predcminuantly associated with the finer
fractions of aeroscls except wvery clowe to  =sources. Crustal material
such a2 clays tenda {0 be associated with somewhat coarser purticles as
iz also Lhe case for sea-szall.

Parlicles are removed fror the atmosphere by  wet  and  dry
deposition. For large dense particlea, dry deposition is the domipaul
remaval process, and hence dominates close to sources. Away from scurces
the relalive jmportance of wet depomition ioereases due to Lhe slow
gravilalional settliug {aod heoce inefficient Jdry deposition) of Fine

particles, Pry deposition rates are uwsually ealimaled from the
atmoapheric particulate concentralions and a lerm  called the dry
deposition velocity. Wet  deposition rules are measwred directly via
samp.ling of precipitation. Thiz precipitation inciudes particles

scavenged from the aloosphere both in clouds and below clouds. Some of
the particles, such as sea—salit, are readily soluble while olhers, such
as clay particles, are relatively inscluble. [n praclice there will be a
range of particles and solwbilities with Factors such a2z rainwater
yridily and mode of forsation contrelling the balance. Im Ethiz melhod,
the: presence of particulates in precipitation is recognised, thoagh the
samples are gemerally analysed without separabion of particuzlale and
diszo lved conponenls.

Sampliog of mrecipilalien mav bhe achieved hoth manually  and
automatically. Manual ceollection eyuipment consistzs essenlially of a
furnmel  and collection bottle. An antematic precipitation cellector
includes a cover which covers the sample container during dry periods but
which wmoves awsy sulowatically during precipitation Lo allow sample
collection. Higorows precaations are necessary For the proparation and
deployment of sawmpling equipment ta picvenl conlamination of the sample.
Collection pericds wary with the wims and scale of 4 survey together with
the resources available, though duily sampliog is preferable.

Suspended particulate mailer is sampled by passing wolumes of air
through a filter. Sampling systems divide inle high sand low volumes with
the choice being governed by ambienl  concentrations, susmpling times and
TESOUTCES | Az for precipiialion, greal care is Dpecessury Lo aveid
contamination of the saoples. After collection, samples are dissolved by
acid digestion. Poth grecipilation and dige=slead partirmiates are
generally anal ys=d by graphile furnace atomic abzorption
spoctrophotvoe:tey (CFAAS). In areas wilk wousually high aiwespheric
trace metal concentrations;, a flaae: alomic abgeorptivn speclropholoneter
may  have safficient semsitivity For the aszlysis. Incressing the volume
of ait sampled or pre concentraticon of Lhe rainwator sseple #ssy alao
allow d flame: atomic absorption spect rophobometer to bs used.
Alle2rpnalive seasurement micthods are available {(see sectioun 8).



The methods presented here are applicable to most trace =mctals,
Minor modifivalions are Tesnired for the apalysis of mercury and these
arc noted. However, thiz w®methad is  coocerned  with  atmospheric
particuilates amd precipitation, anmd it should be neted that the balk of

the mervury in Lhe atwesphere is present as a gas.

Az noted abhowa, the concentrations af ftrace metals in precipitation
and arrosols in areas myay from major sources are low requiring
copaiderable care in cellection and analysis of samples. Toe illustrule
this, Tnobhles 1 ond 2 present a compilation of some recently repocted
aciogo]l and precipitation data for some trace metala. These sisoples have
been collected with great care and probably are representative of the

range of wvwalues likely to be encountered. In these tahles

distinction between rural and remote is arbilracy but 15  generally
between  populated areas away from urban centrea amd ceacotially

unpapuiated aress.

Table 1: Trace metal t:ﬂnue.girﬂtiuns in precipilation from rural snd
remcte area (J.:g IR E

rural remale
cd o.04-10.7 Q.002- 0.093
Cu 1.4-24 9.013-1.8
P 31.0-15 <0.04.-2.4
My 1.2 6.8 0.01-4.4
Ni 0.85-17 0.2-0.
v J.4-1.4 2.02-1.0
Zn 4-50 0,.05-12

EAdapted from Barrie et al., 19HY.

Table 2: Trace metal copcentretions in eerpspls from rural and resote

arean {ng‘fla} x

rural remole
cd 0. 1-22 0.005-0.4
Cn a.5-110 0.014-3.3
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