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NON - ORGANIC MICROPOLLUTANTS OF THE ENVIRONMENT

A. TFOREWORD

This report has been prepared by the working group on the
consequences for man and his environment, of environmental pollution due
to non-organic micropollutants; it is part of the outline of actionms
that have to be undertaken at Community level in the domain of reduction
of pollutions and nuisances. These actions are included in a comprehen-
sive programme of the Furopean Communities in the field of environment
that has been accepted by the Council of Ministers on the 19th of
July 1973,

Non-organic micropollutants are listed in the first category
of pollutants of the environment which have to be considered primarily
because of their toxicity and of the present state of knowledge concer-

ning their sanitary and ecological importance.

The objective evaluation of risks being the aim of the general
programme a knowledge is required of the level of these pollutants in
the environment as well as a study and analysis of the undesirable effects
which would result from exposure of the target to a given pollution or

nuisance.

At a meeting held on December 7th 1972, the working group de-
cided to prepare an inventory of the data available since 1968 on the
levels of non-organic micropollutants in the environment. The report
has been compiled by Mr BOUQUIAUX from information supplied by dele-
gates of the various Member States. The list of micropollutants was
examined at the meeting of December 7th, 1972. The final date agreed

by the rapporteur for receipt of information was May 15th 1973,



A first draft of the report was examined at the meeting of
March 20th and 21st 1973. The final text was discussed at the meeting on
November 14th-16th 1973 and was agreed by the experts present except
for Volume 4 which was written by Mr BOUQUIAUX after the last meeting.

It should be remembered that 2 important non-organic micropol-
lutants were studied in depth at the Symposium "Problems of contamina-
tion of man and his environment by Mercury and Cadmium' organised by
the Commission of the European Communities in Luxembourg on 3-5th Ju-
ly 1973.

The whole report appears in 4 volumes entitled:

Volume | - general presentation;

Volume 2 -~ detailed listing of levels present in the
environment;

Volume 3 - synthesis of data;

Volume 4 - methods of analysis.
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B. PRESENTATION OF THE DOCUMENTS

The avaifable information forn 26 elements sent to the Directorate
04 Health Protection of the Commission for the European Commundi-
ties by neprnesentatives of L{ts member countries 4in an attempt

to compile an Anventory of data on the occurrence 0f non-organic
michopollutants 4in the envinonment s presented in Volumes 2 and
3

Volume 2 classifies about 77,000 measurnements and the data fon
each element ane set out in eleven chaptens according Zo zthe
nature of the samples on which they are based

Whene not already done by the authors of the data,senies of
individual nesults have been grouped 40 as to List the numben

o4 samples (n) , the Lowest value (X min ) , the highest \
value ( X max ) - these present the nange - and the arithmetic
mean ( X ) . Data nesulting from a special situation on charac-
tenistic of the samples analysed have been presented separately
eg'hot-spots' . This treatment of the data has permitied a
neasonably homogeneous presentation of results grom many sourcesd
which 45 the pre-nequisite fon an analysis and intenpretation

0§ present situation . In this connection it should be nemembered
that some elements are natural micro-constituents of the
envinonement and whene this 4is the case they are not to be
considerned as micropollutants

Volume 3 containg an analysis of the results set out 4in tables
that connespond to those in Volume 2. The tables show the
'ondinany' Levels of the non-ornganic micropollutants or micro-
constituents that occur 4in watens, sediments, Living organisms,
§ood products, ain and s04L . The 'ordinarny' Level is expressed
as a range of rnesults from which extreme and exceptional concen-
trhations as well as those from special situations have been
omitted (they arne the subject of separate consideration ) .

In addition to the 'orndinanry' concentration there is included

a value on which the 'ondinary' concentration is centenred



12

This value 4is8 not always the average of the results but covers
a more nestricted arnea than the nange , 4in which the averages
given by authors occur with greater grequency . The numbens

0f samples on which the 'ordinary' and centre valued have been
established have been given in the tables s0 as to give some
indication of the confidence that can be attached to them.

This kind 0§ trheatment of the data was condidered necessay Lif a
picture o0f the situation was to be presented since 4t was Lmpos-
sible to dendive median values (| 4n the statistical sense)

in the absence o0f availability of every individual nesult and the
fjact that in many scientifdc publications only averages had been
quoted . Even 40 the data have yielded a very useful picture hel-
ped by the fact that the majordity of the nesults are o4 recent
ondigin (1969 to 1973 ) and with few exceptions they have been
obtained using modenn methods of analysis such as atomic absorption,
neuthon activation, X-nray fLuorescence and UV-spectrography .

1t is worth pointing out that although Lead was the subject of
specdal consdidenation by another Working Panty , data wenrne also
submitted fon this exercise and they have been included .

In the case o0f cyanides no data were submitted and according Lo
Belgian, Dutch and United Kingdom experndience , the presence of
cyanides 44 exceptional and 448 Limited %o Apecdific and contrhol-
Lable pollution .

C. EVALUATION OF THE DATA

The nesults have been set out in 11 chapters according Lo ordig4in
of the samples (eg watens,sediments, etc..) . In some cases i%

was necessary to sub-divide chapters and this Led to consdideration
of the nesults unden 20 sections . Since 26 elements were covered
thene ane 520 (20 X 26 ) element/section combinations . Table 1
sets these out and also gives the following Ainformation :- numben
of samples (n) , the numbers of authors submitting Ainformation,
the Level of the micrnopollutants in each section expressed as the
decimal Loganithm of the Ainverse of the concentration .
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1t was to be expected that varniations in the amount of Lingorma-
tion submitted would nesult in vardations 4Lin coverage forn each
micropollutant . In fact although there are 520 possible element/
section combinations there arne nesults for only 199 of these
combinations . 0f these 199, 85 arne based on Less than 25 samples
( on the numben of samples was not stated) . 97 combinations axre
based on Less than 50 samples and 133 on Less than 100 samples,
Leaving 66 combinations based on more than 100 samples .

0§ these 66 elLement/section combinations (which accounted for
about 8§5% of the total numben of samples), the foLLowing observa-

tions can be made :

24 combinations arne based on data submitted by

a single country only (1 to 7 authons)
14 combinations are based on data submitted by

2 countndies (2 to 11 authons)
12 combinations arne based on data submitted by

3 countries (3 to 10 authons)

4 combinations ane based on data submitted by
4 countidies. (4 to 9 authonrs)

7 combinations are based on data submitted by
5 countries (? to 14 authons)

3 combinations arne based on data submitied by

6 countnies (12 to 18 authons)

2 combinations are based on data submitted by
§ countrndies (16 authons)

A furnther analysis of the data (Table 2 ) neveals that thene

wene only 13 element/section combinations forn which not Less than
1,000 samples wene avaifablfe . The breakdown for Lhese 44 as
goLLows

1 combination based on results from only

a single country Cd.6 (6 authonrs)
2 combinationsbased on results grom
3 countrdies As.8 (4 authons)

Pb.6 (6 authons)

2 combinations based on nesults from
4 countries Cd.8 (8 authonrs)
Cu.8 (9 authonrs)

4 combinationsbased on rnesults from
5 countries Cd.l (14 authonrs)
Cu.l (13 authonrs)
Pb.1 (14 authons)
Pb.§ (§ authons)
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2 combinationsbased on nesults grom
6 countrndies Hg.1 (18 authonrs)
Hg.5 (12 authons)

2 combinationsbased on nesults grom
8§ countrnies Hg.6 (16 authons)
Hg.8 (16 authons)

1t 48 very clean from the above that the 77,000 results submitited
ane veny badly and innegulanly distrnibuted amongst the various
efement/section combinations and Table 1 shows where data anre
Lacking on Linadequate . Forn example the situation for food 4n
hespect 0§ the priorndty micrnopollfutants is that while more than
7,000 nesults are available for Hg, only between 1,000 and

2,500 ane available forn As, Cd, Cu, Pb and about 100 results fonr.
Cn, Sn and Zn . No data at afl were sent in on the occurrence 04
Be and N4 in food . Nearnly all the nesults fon Cd in manine ornga-
nisms come fgrom the United Kingdom .

Some 4interesting observations can be made in nespect of some
geoghaphical areas. Thus the ingluence of geology can be noted

in the Rivern Conway (UK) where there 44 a manked difference 4in Cd
and especially In between the eastern (non-mineralized seciton)
and the westean ( mineralized sector) . Forn sea waten the
gfollowing sdituations are apparent

Eastenn Inish Sea -nadised Cd and In Levels
Welsh coastal areas -nadised Cd,Cu,Pb Levels
English Channel;Sevenn Estuary and

Belgian coastal area -nasised Cd, Cu, Pb,In Levels.

For manine ornganisma
English Channel; Severn Estuany -naised Cd,Pb,Hg,In Levels
UK estuardies and Mediterranean
Sea -nadised Hg Levels

Forn types of sample :

Tuna (especially blue f4in ) -radised Hg Levels
Swonrdfish
Chab (brown meat) -nalsed Cd Levels
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D. COMPARISON OF RESULTS WITH EXISTING STANDARDS

Table 4 gives the intennational standards for drinking waten

( WHO 1972) together with the average and highest values sent 4Lin
gon drninking and nivern waterns . The standards forn Cd, Pb and

Hg arne exceeded by some samples of drinking waten .

No such comparisons werne made for food because of the Lack

04 inteanational standards . 1t can be pointed out however that
some of the data (eg Hg An §4i8h )} show Levels that could Lead
in special cases to an intake that may exceed the provisional
tolernable weekly intakes necommended by FAO/WHO where these are
available .

E. METHODS OF ANALYSIS

Table 5 shows the approximate percentages 0§ samples analysed by ZLhe
difgenent techniques available. Whernever Lt was possible to use
4t atomic absorption was the method most frequently employed .
X-nay fluorescence was used by only two authorns for measuring

Fe and T4 4in 80484 and plants (re4.32) and fon Cd, Pb and NiL 4in
ain particulates and in rain (nef.43) . UV-spectrography was used
by one author forn work on ndiven and sea sediments, s0ils and
plants | ref 15 and 32) . Polarography was used by five authonrs
gon work on niven and sea waterns (ref 13,19,24,25,50) and by

one (ref.55) for measuring Cu 4in grudit . Neutron activation

was used for the determination of Hg in various kinds of samples
and for Mn and In 4in butten (nef 6.4 /6.7, 16,22,23,30.4, 34,36,
41 and 59 ) . Methyf-Hg was measured by gas chromatography .

Forn details on analytical methods , see Volume 4 .

F. CONCLUSIONS

1. Even though 77,000 anafytical nesults wene submitted Lt must
be neatised that they cover a considenable number of
micropollutants and sections of the environment (199 elLement/
section combinations) and that the distrnibution of the nesults
between these combinations and the memben states of the
Community 48 extremely varndiable .
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The‘bvenazt statistical validity of the data is generally
doubtful on Low . This was £fo be expected because some of

the nesults arose from Lso0lated determinations while othens
wene the nesult of desdigned programmes of work carrnied out %o
assess the curnent national sdtuations Ain respect of specdfdc
non-organdic micropollutants

Even' 40 the documents presented are valuable since they consti-
tute a compendium of information which was previously Lacking
In some cases nesults are availfable from a signifdcani numben
0f samples and from more than one orn two countrnies

The Councdil of Mindistens (R/2255e/73(EW9) ) agreed that ceriadn
non-organdic micropollutants should be Listed in an order of
pmiotity and that certain action should be taken by prescribed
dates . The study that has been made o4 the presently available
data which has not been done forn every element in great depith
shows clearly that morne data will be nequinred 4in centain sectorns.
Even amongst the priornity elements there are some on which
exdsting Angormation 148 scarce eg In, Cu and Sn . Elements such
as As,Ba,Be, BL, Mo, Sb and V are only sporadically represented
in the data . Funrther examination of the data may show othen
gaps and presumably further work , Ln some cases of an

explornatorny nature, should be encouraged

To this end and to ensure as far as 44 possible that any
furnther data obtained are both nepresentative and comparable,
any furnther work to be done should be carrnied out according

to a generally accepfed scheme . In this way the interpretation
of data from the point of view both of {ts toxicological signi-
g4icance for man and forn the quality of the other sectorns of zthe
envinonment can be made as nrealistic as possible .

For some micropollutants and forn some sectorns of the environment
At appeans that present data, though Limited, may not nequinre

to be supplemented since thein toxicological and environmental
{importance are already known from expernimental work and the
indications arne that standards are not presently nequdined

Where this 48 the case it 48 doubtful whethern the Limited
nesounces of manpower and equdipment should be used for work

the nesults of which may not influence present thinking
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Funthermone it should be nememberned that thene arne othenr
substances beside the non-onganic micropollutants gfor which
gunther data may be nequinred .

Additionally , the situation Lin rnespect 04§ the priority
micropollutants should be kept undern review 80 as to assess the
sltccess of any measunes taken to Limit thein occurrence and fo
detect trends

In concluding that therne {4 a need for morne work to be done the
gollowing observations should be taken into account :

{ £ ) 1In nekation to the occurrence of micropollutants 4in

human food, Ainformation on dietary patteans Ls very desira-
. ble . In some cases total diet studies should be

consdidered . In this connection account must be
taken of the consdiderable ornganisation nrequired forn such
work and the costs involved .

[ i4) Account should be taken of especially vulnerable groups
on sectons of the population and of 'hot spots' [(Le situa-
tions where exposure {8 Likely to be abnormally high).
This also applies to other sectors of the environment .

ALthough not forn this Wonking Group to undentake and nealising
that work may be already in hand, it L4 consdidered that the
appropriate expert groups should addrness themselves to the
gollowing

{ £ ) The desinability of collecting data on the occurrence
0f the Listed micropollutants in appropriate humain 2448-
sues .

( £44) Studies on the bio-availability, interactions(synengdism/
antagondism) of these substances both im man and other
sectons of the environment .

({44) Recommendations forn action to Limit sources of conta-
mination where such 45 possible .
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« Log1p 0f 4nverse of concentration (W/W)

Concentrations between brackets are exceptional concentrations .

P

For the explanation of units, see Table 3.
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n = numben of samples
Authons= numbern of authons
p = Logj1g of dnvense of concentration (W/W)

Concentrations between brackets are exceptional concentrations .
For the explanation of units , see Table 3.



20

TABLEI
SSSISSSSS==8========5=:===i|r-==8==853838!8!388"‘:8==838838‘.8'=38.8=89.i.S:G.S:SE.EBSBS..II'.
SECTION OF THE ENVIRON- n BROMINE " CADMIUM n CHROME
MENT. i H H
"""""""""""""" O S S O R R SV S
! Au- v AlU- ' n ' '
" t ] 1]
woR ithons | P no M | thons | P H " lthows ! P
SO ECEESESEESRBEEE o= s 'L====8 '338338 ‘=:B=== SSSET, 38288l | I8N . TCORCES, E2EC80 SEEBSS
. : S ! e A R ;
1.River waten 5 yos 1 :s(e.s)ﬁ 9941 14 9(-s)§ 661 10 19-8(-7)
er e cee e re e ea— | S S e e e e e e
""" T T S B
2.Sea watenr : |: t t M 1 ' - M 1 1
i u | U SNSRI U I S
""""""""""" A g " ; g
3.River sediments  <Zum \ ' w7 ; Iyos § 741 14-3
=== o= S {====n- Rt j--=om- 4----o- {=-mme- - m e
y<Téum ! ! ; ! R L L
R - R T - T T ' !
180- ! ! ; : : T T S A T
| mesh S T N e e S B e S S
P DRY 5 g N85 5 u6-5(-4n 781 2 15-4(-3)
------------- St e S A
4.Sea sediments :<76um 0 : ! " ' ! " ' '
P, - tmmmmmm S hmmmm e bomre——— fmemmmme o= | mmmeee oo
t 1] ] t ] : : :: : :
:30- 0 ! ‘ " t ! " 3 ] : 4.3
| mesh e e s SR e e e e
| DRY | 5 W42 7 1 (e)h 78l 2 ) 5-4
................... NGNS SUUN U R SU A N St SAGE P
5.Fnesh water LORY 8 & 1 1 15-4 W ; ; noo200 2 ) 6
organcsms i oo === === e jmm - === === - S it ===
VIOWET a ' 1 n 714 3 1 P ‘ '
................... S - S S - AU S S I S S
t ] 1] ] " ] ) n 1 [ ]
6.Sea onganisms ' DRY v ' ! " ' ' " ! !
el Bt e e e e BELEL
| wET n : Y3061 1 7 i7(-6-58 !
................... lececcece becoaece lecccce levccace hoveee e vnene dnenvnnece lnccecel cecmee lcccewe
7.D0inking waten ! b : : nogzo r o5 09 R g 4t 0-g
e e e e cemen o .o e ;-_J:§l= ...... P T
1 1 1 1] ) - (1]
§.Food | § YWET é107 BRI LA E ?_2) §a1001 2 16
9.Ain LA b i R TR TR BRI R IR R T T
™ e e e e Ry ==
WPartic ¥ 52 v 1 1 4-3 % 44 | 1 16-3 % 521 1 | 5-4
{-= oo R i st e e A - ennm
i Radn i ' s 7?0 1 1 8 8 2.0 1 19
___________________ l-_-___ | | '_______ l______ (,L______ l____-___ ‘_____- 'I_______l - - - - |_____-
. ] n 1 t (1] ] " : : :
10.So4k ! I H ! HE S 1 v -6 n ?7 2 ' 6-4
------------------- el Sl e o anl REETE T RS
11.PLants 1 DRY 4 ' ' " ' ' ¥ 10y 1 415
___________________ | P cmmee e e e a,_____ [ A ::______l ceceee Ve
( ]
175 >6362 >1631

n = number of samples
Authons= numbern of authons
p = Logyg of 4nvernse of concentration (Gi/W)

Concentrations between brackets are exceptional concentrations .
For the explanation of units, see Table 3.
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n = numben of samples
Authons= number 04 authons

p = Logjp of 4nvense of concentration (/W)

Concentrations between brackets are exceptional concentrations.
Forn the explanation of units, see Table 3.
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Concentrations between brackets are exceptional concentrations

Forn the explanation of units, see Table 3.
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Forn the explanation of units, see Table 3.
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n = numben of samples

Authons= numbern of authons

p « Logjg of 4nvense of concentration (W/W)

Concentrnations between brackets are exce
For the explanation of units

ptional concentrations

, dee Table 3.
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lppt

1ppb

Tppm

1 ng/kg

1 ug/kg,lug/t

1 mg/kg

1 g/kg

3

5X10°7=0.5X10"

--------------------------------------------

2

- e oA -

,012

10

10

10

2X10

- e e o = o - o

28

LOG. INVER-
SE = p

- - - -

12

The expression p used in Table 1 , 48 useful for showing
dinectly the onden of concentration between various media .
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