!
|
|
!
!

I

t - . =
UNEP /16,23 /. INF 13 "%E?g
: lv’r")lq )
I'.’gf c' Q ) is
t/ United f\JEEitl(:>r‘\ES \&!"’b’ : zES;;iCTED
Environment | 3 Decenier 1950
‘ Pr O g famme ‘ S Original: ENGLISH

Meeting of Experts to Evaluate
the Pilot Phase of MED POL and

to Develop a Long-Term Monitoring
and Research Programme for the
Mediterranean Action Plan

Geneva, 12~-16 January 1980 '

|

DRAFT ENVIRONMENTAL QUALITY CRITERIA

FOOD AND AGRICULTURE OkGANIZATION OF THE UNITED NATIONS
WORLD HEALTH ORGANIZATION

WORLD METEOROLOGICAL ORGANIZATION

¥

INTERNATIONAL ATOMIC ENERGY AGENCY

INTERGDVERNMENTAL OCEANOGRAPHIC COMMISSION



Contants

(1)

. INTRIDUCTION

ENVIRINMENTAL QUALITY CRITERIA FOR RECREATIONAL

WATERS _ :

2.1- Existing national provisions and international
arrangsmants and agrszements rzlsvant to the-
Mediterranzan

2.2 Quality of the recreational waters in tne
Mediterranean

2.3 Scientific rationale for the criteria )
applicabls to the Meditsrranean recreational
waters

2.4 Propossd environmental quality criteria for
recreational watars in the Meditsrranean

ENVIRONMENTAL QUALITY CRITERIA FOR SHELLFISH-
GRINING AREAS ' :

3.1 Existing national provisions. and intsrnational
arrangements and agreements reslsvant to the
Mediterranean

3.2 Quality of the shellfisn-growing areas in the
Meditarransan

3.3 Scisntific rationals for the criteria
applicable to Meditarransan shellfisri-growing
areas

3.4 Proposed environmental duality critsria for
shellfish-growing areas in the Mediterran=zan

" ENVIRONMENTAL QUALITY CRITERIA FOR MERCURY IN

SEAFJ3D
4.1 Existing national provisions and intarnational
arrangemants and agrs=ments ralevant to tha

Mediterranean

4.2 Mercury in Mgditerransan seafood

10

11

15

15

17

19

19

21



(ii)

4.3 Sciantific rationale for the criteria
applicanls to tne mercury in “editerranean
saafood

4.4 Proposed environmental gquality critsria for
mercury in 4editerranean seafood

REFERENCES

Pages
22

25

29

LY



ey

¢

1.- INTRODUCTION

As part of the Co-ordinated Wed1t=rran=an Pollution Monitoring
and Research Programme (MED POL - PHASE I) data wars collsetad on
the guality of the Mediterranean environment. In evaluating the
data collscted through pileot prsjects, in particular HED PO :
Baseline Studies and Monitoring of 3il and Petroleum Hydracarbons
in Marine Natesrs, and 4EDJ POL VII : Coastal Aatzar Juality
Control, the formulation of selactad 2nvironmental quality

criteria, applicable for the Meditzrranean Sea, became possinl=.

In this connection the Intargovernmantal Reviaw Mesting of
Mediterranean Coastal States and the First Mesting of the

‘Contracting Partiss to the Convantion for the Protaction of Lthe

Mediterranean Sea against Pollution and 1&7 Relatad Protocsls
(Geneva, 5-10 February 1979) recommendad =/ that:

"Nork should be continued on the development of - the
 scisntific rationals for the criteria aoplicable to the
quality of r=creational watars, shellfish-growing
areas, watars used for aquaculture, and ssafood. BSasad
on this rationals and taking inta account sxisting .
natisnal provisions and intsrnatignal ‘arrangements and
~ agraements, the criteria should be formulatzd on a
- scientific basis and suomittzd to the Savarnments and
~ tne EEC for their considesration.”

Furthermors, the Pratocol for the Protaction of tne %nd1t=rraq=an
Sea against Pallution from Land-3assd Sourcss, adoot=d at ths .
Conference of Plsnipotsntiariss af ths Coastal Statss of the
Meditsrransan Region foar. the Protsction of the Meditzrransan 3=a
against Pgllution from Land-3ased oourcas (Athans, 12-17 %ay
1980) stipulates 2/ png:.

"l. Thz Partiss snall prograssively formulats and
adoot, in zo-opsration with the competant )
international organizations, common guideslines

L/ UNEP/15.14/9, annex V, oaragraon 13.

2/ : . s . o
= Protacol for tne Protactisn of the Meditarranean 3ea igainst

Pollution from Land-3ased Soursses,. artisla 7



and, as aporopriata2, standards or critzria
dealing in particular witn:
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(2) the quality of sea-water usad far specific
purposes that is nzcessary for the
protection of human health, living ressources
and ecosystams;
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2. Witnout prejudice to the provisions of articlz 5
of this Pratocol, such common guidelines,
standards or criteria shall take into account
local =scological, geographical and piysical
characteristics,. the 2conomic capacity of the
Partias and their need for development, the
lavel of existing pollution and the real
absorptive capacity of the marine anvironment."

In responsz to tne cited recommendation and provision contained
in the Protocol thz draft snvironmental gquality critaria
containad in this document have been prepared Dy:

- WHD for 2nvironmental quality critaria for recrsational watsers
and for shellfish growing areas; and

- NHO, FAQ and UNEP for anvironmental quality criteria for
mercury in seafood.

The ourpose of this document is to initiat2 a wider discussion on
the rationalz used in drafting the oroposed critsria, on the
scientific evidence suoporting this rationale and on the
soplicanility of tne noroposad critsria, which may ultimataly 1=2ad
to tneir adootion and apclication.

-



2.  ENVIRONMENTAL QUALITY CRITERIA FOR RECREATIONAL WATERS

In the light of the definitions put forward at the Unitad Nations
Conference on Human Environment in Stockholm 1972, the following
definitions could be drawn up in the context of racrsational

. watsr quality criteria.

Water gquality criterion is defined as a quantifiaple

exposure-effzacts rzlationship between the density of an indicator
in the watsr concerned and the potantial numan health risks
involved in using that watar. On this relationship a judgsment
on the water quality can be basad.

Health effacts watar quality indicator is defined as

microdbiological, chemizal or piysical substance wnich indexss tne
potantial risk of infactious disesase coincident with man use of
the aquatic snvironment.as a sourcs of recreation. Ultimately
the best indicator will be the one W#hose densitiss correlats best
With associated health 2ffacts. It can be selzctzd therefore
ohly an the basis of spidemiologi:al analysis. -Howsver befaors
sucn analysis takess placs, potential indicators should fullfil
the following requirements:

(i) be consistantly and exclusively associatad with the
sourcss of the pathogsns or noxious substances;

(ii) ve oressant in sufficiant numbsrs or quantitiss to provide
an "accurate” Hensity astimatz wnenevar the lsvel of =2ach
of thd patnogens is such tnat tne risx of illaess is
unaccaptabls; ‘

(1iii) aporoach the resistanca to disinfactants and
environmental stress, including that resulting from toxic
matsrials depositsd in tne aquatic 2nvironment, of the
most resistant pathogen potzntially orasent at
significant lavsls in the source; and

(iv) be guantifiabls in racrzational watars 3y reasonably =asy
and inexpensiva aethods, and with sufficisnt accuracy,
przcision and specificity. .

datsr quality standard is an acezotabls maximum laval far tha
density of the indizator in the watzr associatad witn
unacceotadls pealth risks. It derives from tne watsr gquality
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critarion. The conczpt of acceptability imoliss that social,
cultural, economic and political, as well, as medical factors ars
invalved and that thase factars may vary in botn time and soaca.

Existing national provisions and intarnational 3arrangements and

agresments relavant to tne Mediterranean

While the problam of watzr pollution, zaontrol in the Mediterranean
countrias is incrzasingly recognized and rzlevant lagislation is
under consideration and preparation, in tne great majority of
these countriss, only a limited numbsr, at this stage, have
issued norms or standards on recreational watar quality critzria.
From tne availabls information only five Msditsrranean countriss
have issued racreational watar quality standards.

Morsover, no one country has the same standards witn any other
~auntry in the Mediterranean and comparison between tne a2xisting
srandards is d4ifficult if not impossibla.

An affart towards the develooment of an intz2rnational harmonizad
aporoach has besn made by the European Economic Community for tne
countrizs of the community. In this context, 3 Council Jirective
#as issued on Microbiological Juality requiraments for 3athing
Watar. This Diractive concesrns at orasent two countriss in the
deditarranean (France and Italy) and EEC. 1In 1981 a3 third
country, Greecs, will be addsd. The Directive sests limit values
of r=levant parametars to D2 applisd no latar than 13 years
following notification of the dirsctive.

As far as microbislogisal parametars are conczrned it includes
the following; total coliforms, faecal coliforms, fazcal
streptococci, salmonella, and 2ntaerovirusss (tanls 1).

3atning watar snall be deemed to confarm to the valus of tn2
r2lavant oarametars if the samples of tnis watsr taken at tne
same samoling ooint and at intsrvals specifiad in tablz 1, snow
that it conforms to tne relavant parametric values for the
quality of the watar conc2rnad, in the casz2 of:

- 35% of the samplass for parametars corresponding to &tnos:
specifiad in Column I of tha tabls;

- 30% of the samolas in all other cases witn the sxceotisn of
tne "total colifora" and "fascal coliform” paramatars where

thz ozrcentags may se 30%.

And, if in tne casz aof the 5, 10 or 20% of tn2 samoles wnich do
not comoly:

- zn2 bathing ~atsr does not d2viats from tne daramstriz valuss

L3



{anle 1 Hicrobiologieal quality requirsments for bathing watsr
‘(Council of Ehe European Communitiss). -

- Winimum ‘ : Metched

Paramecers G : I sawpling . of analysis
: frequency : " and inspection
1 | Tocal coliforms /100 ml | $500- 10 000 Fortaightly Termentation in zulriple tubes.
B (1) Subculturing of the positive
tubes oan 2 coafirmation medium.
Count according to PN (=osc
probable aumber) or azembrane
2 Faecal coliforms /100 mi | 100 .2 000 Tortaighely filcrarion and c:ltura oa an
1) © appropriace zedium such as
Tergitol laczose agar, endo
agar, 0.4% T2epol Sroch, sub-
. culturing and ideacification of
che suspect colonies.
In che case of 1 and 2, the
incubation temperature is var~
iable according co whether tocal
) ' or faecal colifowms are being
. investigaced. .
3 Taecal 100 - ) Licsky mechod.  Counc according
screptococed /100 al to PN (dost prodbable aumbez) or
: fileracion on azezdrane. Cul--
Sure on an appropriate uedium.
:
4 Salaomella /1 iicze - 0 @) Concencration by zembrane filtra-
tion. Inoculacion on a standard;
. oedium. Earichzent - subcultur-
ing om isolating agar - identi-
ficarion.
S Encerc - 0 2) Concentratizg Yy Iilzraczioan,
viruses PFU/10 litres flocculaction or cencriiuging -
\ and confirmacion,

G guide, B .

1 zandatory B :

(0) Provision exists for exceeding the limits iam the aveac of excestional geographical or aetsoro-
logical conditions.

(1) +nen a sampling caken in previous years produced results which are appreciably beriar shan
those {n this Table and whea ac gsew factor likely to lower the qualizy of che wacaft has
appeared, the ccmpetent authorities =ay raduce che sazpliing Irequency by a faclor of 2.

(2) Concentzacions to be checked by the competent authorities vhea ‘an izspéczicn in che baching

area shows thac, the substance =ay be presezt or that the quality of che wacar has Zerarioraces.
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in question by morz than 5% except for microbislgocial
paramatars, pd and dissolved oxygen;

- consacutive water samples taken at statistically suitablz
intsrvals do not deviate from the relevant oarametric values.

Considaring the usefulness and the necessity to harmonizz the
avaluation of pollution in the Hediterran=zan, similar affort was
undertaken since the =2arly stage of the MED PJIL Project VII. At
that time, an intarim critzria for all ths Heditarranean
countriss was adoptad for the purposes for tnat Project.
According to it, "Highly satisfactory bathing ar=as snould show

E. coli counts of consistently lsss than 100 per 100 ml and to be

considersd acce ptabl= bathing should not give counts consistently
greatar than 1300 E. coli per 100 aml. However, for new
recraational water facilitizs they should ensurs a higher watsr
quality. The critarion of 130 E. coli per 100 ml should alsg bs
applizd as far as possible for tne design of traatment and
disposal systems for liquid waste involving largs invastments and
naving long-tarm implications for watar quallty.

The above criteria of 1000 E. coli per 139 ml shoyld be defined
as follows:

.- No mors than 13% of at lsast tan con secutlve samplas collected
2 ae

during the batning season should
al.

d 1000 £. coli per 130

Juality of the recrsatisnmal watsrs in the Meditsrranzan

From the periodic reports of the Principal Investigators of the
National Institutss participating in MED VII orojesct it appears
that in their great majority the rasults of the monitorsd
racrzational areas are satisfactary. They furtner indicats that
3 first and and substantial stezo towards harmonizatian
relisbility and compirison nas 2e2n mads

The 3polication of the prooossd common indicators and methodolagy -
in tne svaluation of ths microbiological gquality of coastal watsr

and of the adopt2d uniform "Interim quality standards" 1s thess2
were agrsad by tna particpants in HMED VII, (see 2.1), contributad
substantially to thas2 rasults.

dn tne other hand, in the faw instancas whers the 1nt=r1m quallty
standards wers not met, th2 causs w~as claarly & raced ta tas
influancz of n=zarly discnarged wasts watears.

Aowaver consistant apolication of presently accaoted EEC
standards in Ltwo monitorad ar=as classifizad ths majority of
sampling stations as unsatisfactory. In tnz same ar=as it ~as
Faund tnat thz standard daviation of the concantrations of tas
taree indicators aoorsacnes quit2 closely that imolizd by tns

-»
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2.3

Intérim Quality Criteria while it disagrees with that implisd by
the EEC standards. The above needs further investigation and
analysis. .

Some of- the results obtained indicatz that microbiological
quality of coastal watars can be adequatzsly intsrprated by a log
normal probability distribution model. “orsover, it appears that
the Interim standards need an improved statistical sxpression.

The above results must not be considered as representative of all
the Mediterranean coastal watsrs but of the specifically
monitored ar=as. In this respect it would be advisable faor the
proposed new Long-Term programme to have a bettar gsographical
represantation as well as a3 substantial coverage of beach.
attending population. The aim should be to "dver the most
important rscreational areas and ts have a netaor& r2presentative
of tne Mediterranean Coastal Waters.

To this effect, tne new mon;torlng framework snould includes all
the iediterranean countriss.

Such a nntnorx will prov1d= a oalancad plctqr° of the guality of
recreational areas in the Medlt rranean.

Sciantific rationals for the cr1t=r13 aoollcabl° to the Mediterranean

recreational watars

Although it. reéogniz=d tnat microbiological parametars form only
one part of the overall standards such parametzrs will alan= be
considerad in theipresent context, as being those most consistant
with the definition of critsria given here above. Morzover they
can 2asily be aoolisd by all conczrned and orovide a substantial
first st=p in the necessary harmanized 3pordacn towards watare
oollution control in tne deditsrrianzan.

bxlatlﬂg ml“tOchngl»al criteria and standards are generally

_2xprassed in tsrms of coliforms or nortion of the collfarm
populsation, fascal coliforms and £, =0li, and fascal

streptococci. Thess NBFSP quality indicatars szam to betisr
index. the hezalth hazards. Howsver potantial or naw indicatars
bettar fulfilling the abavz mentionad r2quirsments (2, (i);. (ii),
(iii), (iv)) should further b2 investigatad.. ‘

iz

‘In this contaxt a WHO wartking group (3ilthovan 1975) notad that

the detaction of £. coli "... was onz af the most sensitive
= NS D N : 3

indizatars of the dagres of sewage pollution and sewags
disparsion around points of wastswatar discnarge”.

In viaw of ths asdsencz of 2oidemiological studiss to back any
guidelines or critesria, the lavsl of fazzal microorganisas in
bathing w~atars should, on g=n=ral Jublic n°3lt1 graunds, bz x=pt
at as low 3 lavzl as fa2asisls -



The consensus visw of the WHO working group mentionsd above was
that since "... potantial health risks do exist in connaction
with bathing or swimming in polluted coastal watars... it was
therefore ... generally f=asibls and desirable to set broad
upper limits for the number of faecal indicators organisms in
coastal bathing waters ... axpressed in broad terms of orders of
magnitude rather than rigidly statad specific numbers. The
working group concluded, "Highly satisfactory bathing 2arsas
should, nowever, chow E. coli counts of consistantly less than
130 per 130 ml and to bs considered acceptable bathing waters
should not give counts consistzsntly greater than 1000 E. coli per
100 ml". The above conclusions were further specifisd by a
meeting of Principal Investigators of the MED VII project and
were adopted as an Interim Juality Criteria.

Interim criteria can be daveloped and applizd for a certain
period based on available axperiznce and circumstantial avidence.
During tne inta2rim period, such critsria should be a2valuatsd by
appropriatz 2pidemislogical studies. The studiss should fallow
one of tne following ways:

(i) predictive models;

(ii) restrospective spidemiological studies of case reports
and dissase outbreaks; and

(iii) prospectivz, controlled apidemiologizal-microbiological
studiss.

Ths last method gives the best and most rsliabls rasults.

Fallowing such evaluation, the intarim critsria may be adoptsd or
adjustad as rsquiresd.

The next st2o will b2 the dsrivation of standards from critsria.
At that stage a3 decision should de made as to thes "acc=3otablsz
risks" of symotons of varying degress of saverity or of specific
diseases. This decision will be influsnced by socizl, aconomic,
political and health factors.

The abovs approach will l2ad with time and study ko identify ths
best indicators fulfilling the astablished requirements at the
lowsst cast. In addition, thz adoption Sy the Meditsrranean
States af parallel indicataors and methodology for the
racuperation of indizators will pravide aoprooriatz contact among
the deditarranean Scisntists, sxcnangs of knowlsdge and
axparisnce, comparanility of rasults, coordinat=d approach of
control methods, and betiar control of oollution in thz
recraational coastal wsatear.

wy
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2.4 Prapos=d environmental quality critsria For recreational waters

in the 4ed1t=rranean

The aorkihg gfauo”on "Health Criteria and Epidemiolgical Studies
Related to Coastal Water Pollution" convened within the frame of
MED VII (Athens- 1-4 March 1977) in dealing witn the subject of

\"1ntar1m criteria® after examining the available information and
* evidence concluded that there is no basis for recommending

changes in the above conclusion of the WHO working group.
However the Athens meeting to better adapt the proposed criteria
to the Mediterransan conditions complementsd the racommendation
of the WHO meeting described in item 2.1 and 2.3 apove.

The proposad intarim critaria were"unanimously adoptad by a
mesting of the Principal -Investigatars of ths Natiaonal
Collaborating Institutes participating in MED VII. Horsover, in
order to further promote comparability and accuracy. it was agres
that all the Collaborating Institutss follow a given methodolagy
and us=2 the same nutr1=nt= for tne recovery of the selsctad
indicatars.

In this rsspect, not only the fascal coliforms indicators arz
investigatad in MED VII but also "total coliforms” and "faecal
streptococci’ ars included in the faecal indicators comoulsory
list. The purposes is ta svaluate and comparz the ralasvant
results and undertaks some scrsening proc2ss or additions to the
proposed indicators and "interim critsria”.

‘Jdther water quality indicators such as pathogzns and viruses are

also being investigatesd, and should continus to be so, with. the
aim to. get mors rsliabla, consistant, r=pr=s=ncatlvv, simpls and
sconomic indicators to index human fascal contamination.

A3 no scisntific basis exists at present to define critesria far
coastal bathing watsrs in a rational way, thz applisd gquideline
aporoach is considerzad to be the bast practiczabls ons.

Thne "intsrim critsria” ars therefors oroposad to be 3oolied for a
period of 3-4 years when it is astimatsd tnat ths results of ths
raquired 2pidemiological studizss bscoms availabls,

In the meantime the =xperiznce gained'through ths pilot oroj=c
“ED VII should bs uszd for r=organizing and expanding thz
established oilot network and far praviding the long-tarm -
aoproach which is rsquirsd for further consolidation and
harmonization of tha work zarrisd out and far attaining tna
objectives of d2fining and adopting adsquatz quality zritar
recr=2atisnal watars.

ia for



- 10 -

3. ENVIRONMENTAL JUALITY CRITERIA FOR SHELLFISH-GROWING AREAS

The major health hazards assaociated with shellfish are those
causad by the consumption of raw shellfisn pollutad by human
fascal material. Therzfore it is important to congider the
marine environmental factors which affect the sanitary quality of
molluscs. These factors may be broadly divided into factors of a
physical and a biological naturs.

Prhysical factors:

The pollutiaon of shsllfish growing watars by fascal dacteria may
gccur in any area where tne water is contaminated by numan
Faecces, sewage outfalls, drainage from pollutad rivers or
drainage of pollutad places. Sewage outfalls constitutes thz
major sources of snellfish growing areas nollution.

The extant to #nisn sh2llfish growing areas ars affactad depends .
mainly on: o

- tme location of tne sewage discharge rslative to tne shellfish
growing arsas;

- tne quantity and concentration of the sawage affluant;

- tne quality of the sawaga 2ffluent ralative to taz dagraz of
treatment;

- tha dilution and dispersal cnaractzristics of the r2cz2iving
Natars.

3inlogizcal factors:

The degrzs of contaminatian of shellfish growing watars and of
sn2llfish depends on:

- the bactarial contant aof th2 sewage discharge;

tne viability of microorganisms in the s2a;
- tne biological orocsassas of snallfisng

- tns dsvelooment of toxic algas.
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) Thé prasant document is limited to the environmental quality

criteria for shellfish growing areas which constituts a crucial
point for the protzaction of human health.

Existing natienal provisions and international arrangements and

agreements relavant to the Meditasrranean

To -ensurs the production and distribution of safs shellfish, an
elaborate systam of control with ad hoc support sesrvices is
required. However such systems are justifiable and should be
provided mainly whenever therz is any substantial shellfish
industry. Such systams should cover all aspscts of productison
from the growing arsa to ths processing and the wholssale and
ratail trade. This is the case in a limited number of
Mediterranean Statss whers such efficiant systems have been )
avolved or where a . similar approach is Justlf‘labla and should be
devaloped-..

In some countriss, smphasis is olaced upon catagorization of
shellfish growing ar=as as approved or otherwise, on the basis of
detailed investigations of the topography and of the watsr
quality. In other countriss mors emphasis is placsd on the
quality of mulluscan shellfish taksn from an area. However, when
an assessment is being mada of the- suitability of an ar=a for
productisn, then Looograonlcal factors and the oact=rlaloglcal
quality of water are taken. into account.

ané of the problems in assessing the suitability of an arza for
the oroduction of shellfish, by examining shellfish growing
watars, is that thers is no dirsct corrslation bstwsen the
bacterial contant of watsrs and that of the shellfish. However
in some countries =ffsctive control has been exercisad by using
an assegsment of shellfish grow1ng watars as tnz main basis af
sanlgary control

Very faw countriss in th2 Maditsrranean have aporopriats
lagislation or have developed gquality critsrcia for watar quality
in growing shellfish arsas and for shellfish flesh. 3In thz othar
nand, wnsraver thay exist they ars not harmonized among
countriss.

In France, for exampls, water from shellfish growing ar=as -is
classified in four catagories.

Class I " : satisfactory: No 2. 2ali -
Class II : acceptabls 1-50 £, 2oli
Class III : suspicious : 50-120 €. zoli

£. coli

Class IY : unfavourabls: gvar 123

Values ar=s not tigid standards but arz considerad in zonjunction
with the tooogtrapny. Analysis is undsrtaksn to =nsurs that thers
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is no detarioration in the sanitary quality of watzr in an ar=a
_where shellfish of acceptable quality is produc=d.

In Italy, approved snellfish growing waters should contain no
more than 2 E£. coli per 100 ml in 90% of the samplss takan
during one year. Not mors than 10% of the samples taken during
one year should contain more than 5 E. coli per 100 ml.

As for watsr in growing areas the standards for shzllfish whers
thasz 2xist do also diffzr from one country to ancther.

In France the standards for snellfish provide:

- . coli lass than 1 per ml. far oysters or molluscs
normally saten raw; and

- E. coli less or squal to 2 per ml. for mussels and
molluscs normally =2atan cookad.

- Salmoneslla:- Nil per 25 ml sampls of flash and fluid.

In Italy shelifish from approved areas should conform with
the following:

- MPN of 150 ser 100 ml. should not be exceeded in 30% of
samplas taken in one year;

- PN of 500 per 100 ml. snould not de sxcseded in 13% of
samplss taksn in on=2 yaar.

Faw additional “Yeditarran=an countriss have also dsvzloped
standards far shellfish growing watars as well as for watasr of
shellfish flasn but they also diffzr from country to country.

Anile the guality critaria developed by =sach Meditarranean
country may fill its rzlsvant needs, no harmoyization and
coordinatzd action may be promoted undsr the prasent conditions.
Thus 2porooriats assassment of the quality of shallfish growing
ar2as and ratisnal control of sollution sources far the

Aeditarransan as 3 whols will Se deficiant. |

Undar oresent conditions the grzat majority af .{editsrranzan
countrizs arz concsrned with shellfish oroduction without having
facilitiss for tr2atmsnt and handling of pollutad shellfisa. In
this cass an aporooriats surveillanecs of shzllfisn production
ar2as may 9o 2 long way in =nsuring tnat snzl1fisn lzave tn2
araduction ar=23 in a safz and whol=some statz. In thesz
circumstances the sanitary contral of the shallfish after l2aving
tne jrowing area can b2 zarrisd out by national oublis nealtn

of ficers involvad in food nygisne control.

-~
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Part of the MED VII UNEP /%490 pilat project "Coastal Nat=r Jualtiy

Control" dealing with shellfish quality control aimed at applying.

and assessing the abovz simplifisd approach and at the same time
promoting a necsssary harmonization in the Meditzrranean area.

.To this 2nd a monitoring programms of waters of growing arsas and

of shellfish flssh for the Meditarransan states was organized and
carried out. For the neads of this pilot monitoring programme,

-common interim crit=ria for growing watsrs and far shsllfish

flash were investigated and agrsed upon by ths participating
National Principal Invastlgators in MED VII pilot projzct(sse

3.4).

International arrangements and agreements satlsFactorlly covering
the Mediterranean as a whole do not sxist. However soms
international arrangsment’ concering the quality of shellfish
growing waters and sanitary regquirzment for shellfish, intended
for human consumption, have or are bﬁlng dev=loo°d. These
arrangements ars as follows: o

(1) A Council Dirsctive of the Eurooean Economic Community on
the quality required for shellfish watsrs dated 30/19/1979
has been adoptad 9y the Council. The Jirsctive
established the parametsrs to be applied, their relavant
quide valuss, G, and mandatary gnes, I, thz rz2farence
methods of analysis and the ainimum sampling and measuring
frequency. .

The standards astadblished by the dirzctive of the EEC on
the quality r=quirasd of shellfish watars, as far as
. microbiglogical paramsters arz concerned, stipulats:

Féecal cqiifdrms: Laés than or equal.io 300 o2t 1090 al.
-as guides (G).

This standard is given far shellfisn Flssn and

. intervalvular liquid. However, this is applicablz also ta
growing wats=rs pending the adoption of a Jirective on tn=
protection af customers oF shellfish products.

ACFordlﬁg to the )1rect1vs, twn member Statss aﬂall
1nltlally, within 3 two year period falloulng ﬁotlflﬂatlon
of the Diractive, designats shellfish watars. Futhap
orovisions ars made for additional dssignations and Ffor
ravisions. Witnin six y=ars from the designation of
sh2llfish watars, thess snould confacm ko bota 3 and I
valuss. '

“ember Statss should set valuss far ti2 dssignatad watars.
These values should not b2 lsss stringent than thosz.jiven
in the Jirsctivs.,




(ii)

The above Directivz concerns at present two J4editerranean
countriss, namely France and Italy, and in 1381, 2 third
country (Graece) will be added.

Under thesz conditions the Jirective doasn’'t help to avoid
the shortconings experisnced in the Mediterransan and due
to unharmonized individual natignal criteria.

A proposed draft code of nygiene practise for molluscan
shellfish has bazen preparsd by the Codex Alimentarius
Commission (12th Session, Rome 17-23 April 1973).

The draft code in its appendix III provides gensral
environmental sanitation recommendations. These concern:

Sanitary disposal of human and aninal wastas;

Detarmination of pollution types and sources;

- Classification of the growing watsr ar=as;
- {Control of the growing watsr areas;

- Reclassification of graowing watar ar2as;

- Animal, plant, pest and disease control.

Morsaover in an Annex to the Appendix III of the Code,
currant laboratory procadurss and standards are given.
Tnis is 3 list of bactsrislogical standards and metnods
currently in ooeration in sazversl dsvzloped countriss. 3Jf
tne Meditsrranean countriss, only Francs and Italy are
included in tne abovz list. The Committ2e on Food Hygisne
considersd that:

(a) successful shelifisn control pragrammes have deen in
operation in 3 number of member statss for many ysars
using 3 wids rangs of bactzriological standards and
aethods, and;

(9) that it was virtually impossibls to r=zach agrasment
at tnis time on any specific s=2t of standards and
methods.

The Committee =oncluded that a listing of
dactariologisal standards and n=thods surrantly in
farcz in s2veral dev2loped countriss would sarvz 2
usaful ouroosa.

The Code of Hygiznic Practiss far moluscan snsllfish has 3
universzal charascar and therafors also concarns tns
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Mediterranean area. Howsvar, it is of a general nature
~and doesn t provide, at this- atage, valuable 90551blllt1°s
" to cover tne specific needs and.conditions of the '

Meditarranean as a whols. In this respect it doesn't
alleviate the shortcomings that the national criteria and
- the Directive of the EEC present.

Quality of the shellfish;growing arzas in the Mediterransan

It is evident that with the sxisting various national criteria
which ares applisd in few Mediterranean countriss, it is not

_possible to make an assessment of the quality of the shellfish

growing areas in the Meditesrranean as a whols and to take
appropriats concerted action. Howsver, in countries where
national quality critsria axist and are appliad, satisfactory

. results as far as hesalth protasction is concernad are usually

°xper1=nced.

As mentioned in 3.1 above, 3 coordinatad assasssment of the

-quality of the shellfish growing areas in the Meditzrranean was

undertaksn on 3 pilot basis througnh the =staolisnment of a
monitoring programme of shellfish growing ar=as as part of HED
VII. To this end common quality criteria of growing watars and
of shellfish flesn and similar rslavant mathodology wers
applisd.(sse } 4)

The besultS‘of th= monitaring showed that in the gr=at majority
the. studied shellfish growing watasr conformed to the established
criteria, and that the rslated shellfish flassn was also mesting
the relsvant quality critsria. In the few cases wsnerz thesz
standards were not met, the influence of detrlnental anysical
factors was sasily d= sctad. .

However in view of the relatively small number of monitorzd
shellfish growing aresas, thz above results do not covar all the
pravailing conditions in the Heditsrranzan as a wholzs. Further
investigation is necessary in order to attain the objectivas of
an aporopriatz asssssment and.- ﬂsntrol af osollution in shellfisn
growing arsas. In this resosct, it would bs"advisadble ta
continue the initiatsd work in that dirzction and to exoand. the
network of monitoring sﬁollfisﬁ growing ar=a3 ta dettar cover
Soth the Meditsrranean 3s 3 whole and ths imoortant growing:
shellfish areas in the Heditarrean. In 3dd1tlan, the valu= of
the indicators . as healtpn =ffsets arz conczrned, snould bHs
aevaluatad. Tnis is best achizvad Sy means of 2pidemiological
studizss wnich should be undertakan at an 2arly stage.

Scizsntific rationale for tns critaria aopliscanls to 4deditarransan

snellfisn-growing areas

Th2 davelopment of critsria applizabls to Heditzrranean shallfisn
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areas should bz bSasesd on indicators whicn should be:

- consistantly and sxclusively presant in human fascal wastess at
re3sonably high densities;

- capablz of survival during sewage tr=atment and various
transport ta an extent comparabls ta that of the pathogens
potentially contained ther=in.

Moreover considering that such critsria should bz applicable to the
Meditsrranean as a wholz they should bz basad on:

-.a minimum number af indicators;

- 2 simplified and limitad number of recovery of indicators
procadures;

- the possibilitiss and facilitiss availabilz in =sach aof the
Hdeditarranzan 3tates.

Various indicators in routine monitaring are being applisd in ons
country or anotner whsra shellfish growing arz2as ars followed uo.
These indicators include E. coli, fascal coliforms, fazeal
streptococci, cl. perfringens and Salmonella. However in czrtain
2ircumstances, for instance, aftar a diseases incident associated
with shellfisn, tne range of tests should Se 2xpanded to include
sathogens likely ts be implicatad. 4mong them arz Salmonella
tyohi, otnsr Salmonella spo., V. oaranaemoliticus and V. cholarse.
Considering the universality of £. coll this indicator is b2ing
retcained far routine monitaring. Howsver the study of aothar
10plizd indicatars as well as new onss should 2e includsd in any
monitoring =xcercise witn th2 1ia to furthzr imorove results dy
settzsr indicatars, simolifizd nethodology and morz szconomic
proczdurss.

Thz usually 3oplisd methodology includes 4PN m=sthod, IF mathod
and total olatz count aztnod. Similarly the nutriants ussd for
r2covary of the indicatars ar2 various. Harzs 3gain tne2 aim is t9
aopoly aporaoriats ra2farencz nstnod wonizh will He uszd Sy all
concarnad in th2 Mediterranean arsa and will orovids mors
satisfactory rasults.

In addition to simolification and apolizability 3all avar the
teditarranean, the oroposed harmnonization of quality oritaria 3and
methodology is aiming at promoting comoaraoility, unifarn
avaluation, =xchanging of xnowlzdge 3and =2xpsri=nce, gradual
improvament of aoproazecn and of resulcs, developmant af control
methods, c2rtification and racognition of results. Gradually tnsz
quality cricaria may 32 subject ta rafinesment and additions in
arder to as2t the raquirsments dafined sy diffarvent sozcias of
sn2llfish and/ar conditians in tne 4zditarranzan.
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Purification of shellfisn may also b2 expanded in tne
Meditzsrranzan in the futurs. In this respect quality czriteria
should be devaloped and applisd for sea watar in storage basins
and in purification plants. Thers also, quality criteria for
shellfish flash will be needed.

In viaw 6F‘the absencs of 2spidemiological studiss tao back any

critsrion the proposed ones ars based on the available experience

in European countries and in the U.S.A. Such interim quality

critsria ars proposed to be svalued by appropriate

spideminlogical studies. These should faollow ane of the

fallowing ways: <

- Pradictive modesls;

- Retrospeétive'epidéhiological studiass of case raports and
disease outbrzak; and

-~ Prospzctivs controllsd spidemiological microbiclogical
-studiss.

Following such 3valuatiud, the ihterim critaria may be adoptad ar
adjusted 3s required.-

The next stz2p will be the sstablisnment of standards based on the
critsria. At that stage 3 decision snould be made as ta the
"acceptabls risks” of symptoms of varying degress of severity or
of specific diseases. Tnis decision should be influencad by
social, sconomic, oolitical and health factors.

Proposad environmental quality critsria for shellfish-growing

ar=as.in the M=ditzrranean

As mentioned in 3.3 the monitoring of shellfish growing watars
and shellfisn included in the WHO/UNEP oilot orojact on "Goastal |
watar quality control in the “4editsrranean” provided the ground
for an narmonized and coordinatad assessmant of the quality of
snellfisn growing areas in thz Heditsrranean.

To.this 2nd, 3 minimum number of compulsory indicators to be
monitaored were select=d, namsly, total 2o0lifirms, €. 2oli and
streotococcus fascalis. Monitoring procedurss, location of
samplss, frequsncy, sampling msthods and rafz2ranc2 methads of
analysis wers prescribed. Morzover Dasad on ths availabla
experisnce in various countriss tha Principal Invsstigators of
ths National Laboratoriss participating in ths projsct oan
"Coastal Water Jualtiy Control in the Msditsrransan® agrz=2d on an
intarim gquality crit=sria wnich stipulatss:

(a) for watsrs of snellfish-growing ar=sas:.

- less than 13 fazcal coliforms/180 ml. in 33% of samplas;

Sam e
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- 1l2s3 than 130 faazcal coliforms/100 al. in 20% of samplas.
(o) for flesh of shellfish: -

- (-2 faecal coliforms per gram of shellfish flash: sale
permitted;

- 3-10 fascal coliforms per gram of shellfish flesh:
temporary prohibition of sale;

- above 10 fascal coliforms per gram of snellfish flesh:
salz prohibitad.

L]
The proposed indicator for the assessment of the guality is only
the E. coli. However the pilot investigation includes also the
"total coliforms™ the "faecal streptococci” as indicators. Thz
surposs is to =2valuat2 and comparz the ralavant rasults and
undertaks some screening oroc2ss or additions to the proocosed
"indicators" and "interim crit=ria”.

It is also proposad to investigate other indicators sucn as
Salmonella.

The aoove proposed "quality critasria” should constituts the
minimum raquirament that any shellfish growing arsa should mest.
Its aooliczation, should includ=z approoriatz investigations of
other indizators and r2lat=d guality critzsria, in ordar &o
promot2 adequacy, accaptanility, comoarapility and harmonizad
aporoach in solving nollution problems.

The "quality critsria" daveloped by thz ileditsrranean 2xperts
under Project 4ED VII is oroposed as an intarim quality zritzria
for sn2llfisn growing arzas througnout the 'feditarranean basin

The prasently propossd intzrim "gquality critaria" and its
inktanda2d further study and develooment ar= claossly tizd up and
deoended on a long-tzrm orogramme of monitaring snellfish growing
arzas. Particisation af 3ll rzlsvant “editsrranean zountriss and
adaquats reprasantation of zmaracteristis zditsrranean
conditions is of great importamcs for attaining ths 2xpactzd
r2sults.
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| 4. ENVIRONMENTAL QUALITY CRITERIA FOR MERCURY IN SEAFQOD

4.1 Existing national provisions and international arrangements and

agreements relevant to the Mediterranean

The mercury poisoning which occursd in Minamata and Agamo in Japan and
Iraq, as well, as other similar occurencss stimulatad the concern of
governments for the hazards of the ingestion of mercury by humans.

In this context varlous efforts wers undertaken ta invsstigate soureces
and lavels of ‘mercury in the environment, especially relatsd to food
contamination, and ‘to establish regulatory action for the control of
mercury in the environment as a health measure.

Fish and fish products were found to be the major if not the only
source of intake of mercury for all but a small minority of
people. Therefors most of the regulatory approach is primarily
directad to limit ingestion of mercury and secondly smmission of
mercury in the environment. The present limited knowlzdge.of the
cause and effact ralationship of mercury in the physical
environment and in living organisms, implied tne need of an
important safety margin for ensuring human HRealth protection.

In studylng the need for settlng maximum lavels for marcury in
food a number of countries conducted surveys of the distary
intakes of their populations in order to assess the nealth risk
from ingestion of mercury in food. Such major studies relating
mercury levels and the amount of fish consumed by the oopulation
in the Mediterranean area were conductad by. France and Italy.

Data or znnual per capita consumption of fish and snellflan ars
avallaol= for the following Mediterranean countriss: Albania (1.1
kg), Algeria (0.5), Cyprus (2.8), Egypt (1.3), France (7.9), Greece
(9.1), Israel (5.5), Italy (5.1), Lébanon (2.0), Libya (2.3), Malta
(3.3), Monacoa (-), Horocco (1.4), Spain (17.3), Syria (0. 7), Tunisia
(2.2), Turkey (2. S), Yugoslavza (1.5).

- In the Meditarranean the countriss which sstablish regulations

mainly places an overall limit on mercury concsntratian in fish.
Hers below is a summary of éurrent maximum permissiblz levals of
mercury in fisn apolizgd in #Aeditarranean countries wnasres -action
levals havs be=n set.
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France, 0.7 ug/kg (ppm) This limit is for fish expected to
have a high lsvel. Ffor other fish
0.5 ug/kg applies.

There is no lagislation in force but
random tests are made on importsd fish
and fish exceeding these limits are
barred from the markst.

Greece, 0.7 ug/kg This is the limit for all seafood
caught in Greek waters or importad
and intzsnded for local consumption.

Legislation is still being drafted
and the intention will be to change
the limit to 0.5 ug/kg.

Studies with the scope or target of
gpecifying the mercury pollution and
content of fisn and shellfish ar=z

under way.

Israel, 0.5 ug/kg Maximum level for both domestic and
importsd fish; tuna receives special
attantion.

New legislation is bzing praparsd.

italy, 0.7 ug/kg Thers are no rzcommendations made
regarding sizes and quantitizs per
head per week. Thers ar2 no fishing
locale prohihitions.

Spain, J.5 ug/kg_- -

At the intarnational level, FAJ, #WHO and the JECD, have been
periodically involved in studying the problem of food
sontamination by mercury. In 1967 the Joint FAQ/WHO Expert
Committee on Food Additives first considered the problzam and
recommended that "any uss of mercury compounds that increasas the
level of mercury in food should be strongly ‘discouraged". In
1972, the same committee met again and rzcommended a3 provisional
tolsrable weekly intaka (PTWI) of 3.3 ug total mercury per person of 70
kg, of which no mors than 0.2 ug should be present as
metnylmercury (expressad as weight of mercury) (Joint FAJ/WHO
Expert Committse on Food Additives 1372).

The Sciantific Committze of the EEC agrzes to the FAJ/WHO
recommendation of a provisional tolerable weekly intaks (PTWI), however,
it would not impose lagal action limits for merzury in food

stuffs becausz any risk of mercury poisoning is ralatsd t9

l-'w
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mercury -intake and thﬁé a function of the mercury contants in the
product and the quantity of the product consumed rather than the
mercury level in the product alcne. :

'Since fish~eating habits in populations or subgroups and mercury

levels in different fisn and shellfish species var considerably,
the problem should be tackled with respect to intake lavels.
Althougn, it is understood that it may be very difficult to
change taste preference patterns, particularly while fish may be
an easily 3ccessible source of protein for certain populations
that cannot aven partly be easilyysubstituted for.

Mercury in Mediterranean seafood

The two principle pathways for mercury intake by aquatic
organisms are via the ingestion of organisms containing
mercury and by direct uptake of mercury from the drinking water.

The concentrations of total mercury in fresh tissue of fish, of
which usually the greater part is present in the organic form,

- may. show marked variation according to the geographlbal area and

the ag° or size of the fish.

Irrespective of the arza, some species tend to have higher
mercury levels per unit fresh weight than. others caught in the
same area, ‘as is usually the case in tuna, swordfish,
a2lasmobranchs and norway lobster. Howevar, tuna, i.2. had a
nigner average protein or.dry'weight contzant than other fisn
species (rougnly 25-30 per cent as comparsd to 18-20 per cent
respectively) so tnat at lzast part of the differences may be
attributed to the reference unit and might disappear if mercury
load would be =xprﬂssed in relation to dry weight or orotein
contant. :

Still, interspecific comparison yi2lds-some remarkable
differences between ‘mercury levels in specimens caught in the
Mediterranean and thase from the Atlantic.with -usually lower
concentrations in the latter. For haks, Merluccius merluccius
i.2., the Intsrnational Council for the prlbratlon of the Sea
(1ICES) baseline study in the North Atlantic ‘gave

mean concentrations between 0.03 and 0.13 mg/kg (ICES, 1977b.)
whereas Mediterranean specimens analysed ‘had a much broadar range
of concentration with an upper limit of 0.35 mg/kg and an average
of about 0.23 ag/kg.

3luefin tuna (Thunnus thynnus thynnus) caught of f the Frencn
coast in the Meditsrranean displayed average -lsvels of mercury
1.19 mg/kg with a range of 3.02 ta §.29 mg/<g (MED PIL II data).
Equivalent samples from the 3ay of 3iscay rangsd from 3.02 to
0.08 mg/kg with the bulk of the data around 0.5 mg/kg. The same
nas dean found in otner tuna spscizs ie. Thunnus alalunga in
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whizh mercury lavsls are about three times higher in the
Meditesrranean.

In the Meditarranean itself two populations of bluefin tuna can
be distinguished, the smaller ones staying in the Mediterranean
with higher mercury concentrations and the bigger ones migrating
to the Atlantic with lower contaminant levels. Table 2 below
summarizes the average of methylmercury level values for marine
fisn published during the past five years.

4ercury levzls in Mediterranean spacimens ars not in all speciss
suparior to those caught in other seas. Average lavels in
Trachurus meditarraneus, the Msditzrranean horse mackeral, which
are oetween 0.093 and 0.345 mg/kg, ars similar to the mean values
between J.17 and 3.33 mg/kg feportsd for Trachurus trachurus, the
common horse macker=l, in the North Sea {ICES, 1977a.). The
anchovy, Engraulis sncrasicolus, and the pilchard, Sardina
pilchardus, generally show levels below or near 0.15 mg/kg.

All of the above mentioned speciss do migrats to some extent at
least within the editerranean. Thus contamination lzvels can be
considered 3s an integration over space and as representative

for the wnolz Mediterranean.

Spacizs that are more stationary or avan sessils like the
Meditarranean bSlue mussel, M4ytilus galloprovincialis, are more
likely to reflact the 'local situation.' Consaguently lavels in
mussel sampled at 'hot spot' arzas will be higher than the
average. Mussel collectzad in rather pollutzd sitss in the
Adriatic generatsd an outstanding mean value of 1.1 mg/kg. 3ther
high values are raportad from the Tyrrhenian, 0.52 mg/kg. All
other results are below 0.2 mg/kg frash seight. Thesz local
diffarences are reflacted in high standard deviations sometimes
even 2xceeding the averags.

Hercury concantrations in the striped mullet, “ullus barbatus,
are generally around 3.2 mg/«g or lsss. In MED POL areas II, IV
and VY, howavar, in samples from the Tyrrhenian Sea and ths
Adristic, averagzs arz elavatsd (see MED POL II scientific

evaluation report). Bacci st al. (1980) showed increased mercury

levals in the mullst saught in the Yount Amiata regiasn (ar=3 IV)
With cinnabar rich oedrock and mercury extracting industriss.
Tne avarage mercury ooncantration in arsa IV in 435 samples is
1.3 mg/kg ranging from 0.06 to 7.05 mg/k3.

Sciantifiz rationalz foar tns sriteriz applicanls to tns mercury

in Hsditarransan s2afood

It is recognized that an evaluation of health wazarjs tﬁrough the
sonsumption af Jeditsrransan seafood is difficult dus to the very
limitad Aara far tnos2 pooulations considered 1ikely to nave 3n
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Th2 rangz of oubiishej* approximate avarags valuss of
methylmarcury expressed as ug Hg/kg wet wesight in
"muscle tissue of various speciss of fish.

wha2re an

'banalyéis of methylmsrcury was nqt 3#3@13515, the
data on total mercury have been used instead.
MARC (to be published)**

Oczan/Sea .

Fish sp=acies

Atlanticl Pacific Indian | Msditerranesan
Hackarel 70-200 150-250 | S 240
Sardine  30-50 30 5 150
Unspacified number
of 2dible (non- 30-270 70-30 20~1540 100-300
oradatory) spp.
Predatars
Tun3s spp. 300-300 300 55400 12090
Swordfish 300-1300 1400 ‘ - 1330
Shark) .
Dogfisnh) sop. 1000 700-1139 40-1500 1300
Ray) : :

*As reviewsd in 4ARC (to be published); see also IRPTC (1978, 1930)..

**MARC (ts be published). Health Effects of Msthylmercury -;Pragress
Report 1975-1979. Prepared by Monitaring and Assz2ssment Regzarch
Centrs, Chels=a College, University of Londen, U.X., with the

support of the United Nations Environmant Programan

1

2. Manuscrint

submitted to thz Consultation to Re-2xaminz thz WHJ Environmental
Health Crit=ria for M4srcury, Senava, 21 - 25 April 1933.
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However, it is agreed that the intake of methylmercury in seafood
may constitutz a health hazard.

On the basis of the best available data, it can be assumed that
most of the general population has a low methylmercury intake and
is therefore not at risk. The two following hypothetical
calculations based on table 2, referred to above, give a
practical justification to this assumption.

(i) For the majority of seafoods (excluding certain specizs of
tuna, swordfish and elasmobranchs, for 2xamples) an average
methymzrcury content of up to 300 ug/%g wet weight is
assumed; one meal of 150 gr. would be egquivalent to a
methylmercury content of 45 ug. For a 70 kg body weight
of an adult this would mean that with an intake of less
than four fish meals per week, the WHO PTWI would not be
axceeded. (10-20 per cent of the PTWI snould be allowed
for methylmesrcury intake from other sources).

(ii) For "predatory fish"™ (including tuna, swordfish and
elasmobranchs) an averags methylmercury content of up to
130 ug/kg is assumed; ons meal of 150 gr. would be
approximately equivalent to a3 methylmercury intake of 270
ug. In tnis case, therefors, fisn consumption would have
to be less than one meal per week to give an intake below
the WHO PTWIL.

Although the above tentative calculation suggests a low
methylmercury intake far the general population, it is considered
that the following groups of the population have nigh
metnylmercury intaks whicn may, in some cases, 2xceed the WHO
PTWIL;

(1) Fishermen and their familiss
(ii) Employees of the fish industry and their families
(iii) Employses of fish restaurants and their families

(iv) Consumers of seafood with =spscially high concentration
of methylmercury ’

Within tne abovz grouos soecial attantion should be paid to women
of child bearing 3gs as pre-natal life is considered as the most
sensitive stage of the lifacycle to methylmercury.

There are very limited data availablz on the level of
methylmercury intax2 oy tna above Jroups. Data from Italy
suggest that some intakss may Se up to 3.5 ug/kg body w=ight o=r
day.
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Actual measurements by biological monitoring-bf mercury in blood
of such populations in Italy have ranged up to %00 ug/ml RBC (red

'blood cells). This corresponds to levels of up to 200 ug/ml of
whole blood. Some additional data from other Mediterranean

countries may be available but they arz not published. The few

- studizs undertaksn have not detacted health offects dus to

methylmercury intaks through seafood. However, this doesn't
exclude the passibility of cases of mild methylmercury poisoning
in the studied areas.

In summary, the main gaps in knawladge which need to be filled

. for appropriate evaluation of health hazards and prot ction of

the population at risk are as follaws:

(i) Biological monitoring data on mercury levels in populations
) with high methylmercury intakess.

(ii) The patterns of s=afocd consumption in various sectors of
the Mediterranean aresa, including seasonal variation.

(iii) Athfopogenic soufﬂés of mercury and other. seiactzd
pullutants and their contributions to methyln=rcury in fish.

(iv) 4°thlymetﬂury concantrations in various types of seafood in
. certain aresas of the Med1t°rranean sea.

(v) Id°ntlfl»3tlon of pooulatlons with relatively ngh
methylmercury intake and 2stimation of their sizs

Proposed .environmental quality criteria for mercury in

Mediterransan seafood

The Consultation to rz-examine the WHO environmental nealtn critaria
for Mercury. (Geneva 21-25/4/80) and subsequent studiss, acknowlzdged
that the WHO Provisional Tolerabls Weekly Intaks of 290 ug
methylmercury for a person of 70 kg body weight remains a valid

‘recommendation in the light of presently available data. Sased on

oresent data on fish consumption in the Mediterranean area and
concentration of methylmercury reportad in fish, as mentioned in
paragraph 3 above, it is considersd that a part of the pooulation in
the Mediterranean ar=a may have an intaks of methylmercury through
seafood wnich exceeds the WHO PTAI. However, the major part of the
population is believed to have an intaka balow the WHO PTWI.

Thersfore it should be recommendsd that the total intaks of
methylmercury through seafood should be limited to protact
segmeénts of 'population belisvad to axcesd the WHI PTWI.



In principls, this may be achievad through various options:

(3)

(b)

(c)

vd)

Advice on distary intaks, including:

(i) choicz of fish speciss;
(ii) fraquency and number of fish m=2als;
(iii) other sources of srat=in.

The establishment of standards w#hich limit the mercury
cancentration in:

(i) all seafood; or
(ii) selected speciss usad as seafood.

Rastrictions on tha sizz of fisn allowed far
sonsumption for c=2rtain sp2ciss wherz certain
concentrations are known ts be a function of fish
size.

The banning or limitation of fishing in cartain areas
for all or selsctzd speciss uszd as seafood.

Limitation of anthropogenic mercury discharges.

A4ember Statzs nave ta chooszs from thsse or any other

possibilitizs, evaluating the =fficacy, costs and benefits af

altarnativz actions for 2ach of the soscific situstions.

Tablz 3 givas tne pros and cons of possibls administrative action

tnat could be takan.

It is considered tnat the information list herebelow W4ill

significantly assist in selecting and formulating the aporopriats

ragulatory action.

(a)

(9)

(e)

C€valuation of 311 availanlz data t3 szlzct oopulations

liksly ta havs a high intaks af mathylmercury.
y J Y

Studias of mercury la2vals in hair in pooulatisns thus
selactad, to identify groups whose methylasrcury intake
2xc2eds tne JHO PTWI.

For =2acn groun thus idantifi=zd, further studizs snould be

ozrformed to detzrmine:
(i) th=z sizz aof tns Jrouo;

(ii) tne oattarns of individual consumotion of
seafood; .

{(iii) *tn2 3ctual concentrattans of aschylmsrsury in

varimitge anacias scansumad.
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(d) As the human foetus is considered to be the most ssnsitive
' target special attention should be given to the estimation
of methylmercury intake by‘pregnant woman.

It is con51dered that the effectlvnness of any governmental

rﬂgulatory actions mentioned above would need to be evaluated by
follow-up biological monitoring of hair for mercury.
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