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1. INTRODUCTION

The Intaragency Advisory Committss (IAAC) at its eighth sesaisn (Ganeva, 30
June~~ 4 July 198Q), whils congidering the preparatisn of the draft
long-tarm programme for monitaring and ressarch in the Maditarranean (MED
POL - PHASE I1), agresd* thab

"8. An addibtional document will be pregaread by the relevant
organizations cutlining the tachnical details,
warkplans, timetabls and budget for the varigus
agtivities envisaged in th= framewark of the proposad
MED POL — PHASE I1. Mere specifically, the document
will contain proposals for the following activilbies
(projects):

.l Monitoring the sources of polliution includi;xg

6.2

8.3

4.4

procedurses ko bz followed for the development of
reparting formats ralsvent to the L3S protocal.
Agreed tn be preparsd by WHO in collaboration with
ECE, UNIDG, FAQ, IAEA and UNESCD. Deadline: snd of
September 1980. Reference: paragraph 12-14 and 3%h
of UNEP/WG.44/5-Frov.

Monitoring of internal waters including the
development of sampling and znalytical technicgues.
Agreed to he preparsd jointly by FAQC and WHO, with
the co-cperation of IAZA and I0C. Deadline:
mid-Septamber 1980. Reference: paragraphs 15-17
and 39b of UNEP/WG.48/5-Prov.

Monitoring of r=ferencs arsas. Agreed to be
prepared by IAEA with the co-operation of 10C and
ICSEM. Deadlins: end of Septamber 1580.
feferenca: paragraphs 18-21 of UNEP/WG.44/5-Frov.

Monitoring of atmosphers. Agrsed to be preeparesd by
WMQ with the co-gperakion of £LE and WHO.

Deadline: and of Septamber 1580. Referenca:
paragraphs 22-24, specifically 245a of

UNEP/WG. 48/5-PTav .,

®INEP/IAAC-Y111/6; paragraphs 4-8. Oocument referred to as
UNEP/WG.4&/5-Prov. was a draft which became document UNEP/WG.46/4.
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6.5

6.6

6.7

6.8

8.9

6.10

6.11

Monitoring of rivers and saltwater marshes.
Expectad to be prepared by UNESCC. Deadline: end
September 1980. Reference: paragraphs 22-24,
spacifically 26b and 28c¢c of UNEP/WG.46/5~Prov.

Development of the reporting formats relavant to
the. Dumping and Emergency protocols. Expectad to
ba preparsd by IMCO in collaboration with UNIDQ.
Oeadline: mid-September 1980. Refersnce: paragraph
39 of UNEP/WG.46/5-Prov.

Development of common emission standards for
subgstances listed in annex I of L8S protocol.
Agreed to be prepared by WHO with the co-operation
of UNIDQ, FAQ, IAEA and UNEP Indusiry OFfics.
Desdline: mid-Septamber 1980. Reference: paragraph
39¢ of UNEP/WG.48/3-Praov.

Development of additicnal environmental quality
critaria. Agreed to be prepared by UNEP.
Deadline: end of July 1980. Reference: paragragh
39¢ of UNEP/WG.46/5-Prov.

Epidemiological studies. Aqreed to be prepared hy
WHO. Oeadline: end of Septamber 1980. Referenca:
paragraph 3%c of UNEP/WG.48/5-Prov.

Guidelines and criteria for the application of
Article 7 (Annex 1II) of LBS protocol. Agreed to
be preparsd by WHO in c¢ollaboration wikh UNIDG and
UNEP Industry Gffice. DOeadline: end of September
1980. Rafarence: paragraph 39f of

UNEP /WG.44/5-PTov.

Hydrodynamic moadelling. Agreed to be prepared by
I0C. Deadline: nmid-Septesmber 1980. Reference:
paragraph 39g of UNEP/WG.48/5-Prov.

6.12 Research on toxicity, persistence, bigaccumulation

6.13

and carcinogenicity of substances listed in annexes
to LBS. Agreed to be prepared by FAQ in
collaboration with IRPTC. Deadline: mid-September
1980. Reference: paragraph 3%h of

UNEP /MG.46/5-Prov.

Regearch on implications of sukrophication and
concommitant plankton blooms. Agreed to bes
prepared by FAQ in collaboration with WHO.
Deadline: mid-September 1580. Referencs: paragraph
391 of UNEP/WG.446/5-Prov.

6.14 Study on ecosystem modifications. Agreed to be

e

¥



prepared by FAD. Deadline: mid-Septsmber 1980.
Refarence: paragraph 39j of UNEP/WG.446/5-Prav.

6.15 Effeqt of thermal discharges on ecosystems. Agreed
L0 ba prepared oy FAQ. DOeadline: mid-Septamber
1980. Reference: paragraph 35k of
UNEP /WG. 46/5~Prov .

8.18 Bicgeocycle of specific pollukants. Agreed to be
pregar=d by WHO (pathogens), FAQ (mercury) and IAEA
_(lead). Deadline: mid-Septamber 1980. Refersnca:
paragraph 391 of UNEP/WG.46/5-Prov.

6.17 Study of pollutants’ transfer. Agrzed io be

prepared. by IAEA in co-operation wikh WMO (air/sea
transfar) and expectad to be preparsd by UNESCD
(river/ses transfar and sedimentatisn). Deadlina:
and of Septsmber 1580. Rafarencs: paragraph 3% of
UNEP/WG.4&/5-PTav.

The document mentigned in paragragh 3 should contain
sufficient details to enable Gavernments to decide about
prioritiy to ba accorded to varipus activitieas
(praojects). The recommended format for the descripiion
of individual activities (projects) is:

- tikle, including refersncs to the rslavant
paragrapn(s) of UNEP/WG.48/5-Prav;

- objectives: short-carm objective(s) ta be reached by
the end of 1983 and long-tamm abjactive(s) toc be
reached by the end of 1990; the descriptian of the
ob jectives should be based on thosa indicated in
UNEP /WG.48/5=Prav;

- background deseribing (i) the relevancs of the
proposed activity to the specific pruvisions of the
Convention and its protocols, (ii) the link with the
?=aults of past activities of MED POL and (iii) thes
relationship with other activities described in the
same document;

- acktivities envisaged to resch the objectives; this
should be the major ssaction of the description of esch .
proposed project giving sufficient details (what is o
Y2 done and how it is going to be done), in particular
for the pericd up to the end of 1983;

- outputs; cuiputs expectad to be achieved by the end of
1985 should be listed separately from those to be
achiaved by the and of 1990;



- warkplan and timetable indicating activitiss as well
as their beginning and ending in tarms of months from
the start of project activities (point zero); the
proposed point zero should be identified (e.g. June <
1981); S

- budgetary implications. to be presented taking intao
account the following subdivisions: (i) direct
assistancs to national institutions in terms of
training, experts, equipment, material, services,
stc.; (ii) meetings including the cost of their
organization and the cost of participation of national
experts; (iii) co-ordinating costs ineluding
consultants/experts required for ca-ardination as well
as the cost of their travel; {(iv) reporting costs; (v) .
miscellanegus costs. including telecommunication, E
rental, etec; the contribution (in kind, services,
cash) of the organizations propesing the projects
should be indicatad as part of the gverall budget;
budgets to be sho#g on a yearly (calendar years) basis
with breakdown indicated above for the pericd up to
the end of 1983; for the periocd 1984-1590 annual costs
should be indicatad. .

8. The total costs of all activities which will be
described in the document mentioned in paragraph &
should not exceed US$ 1,000,000 per year."

This document is a csllation of proposals received from the various
organizations, presented as submitted to UNEP.
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2. MOMITORING OF SUURCES OF POLLUTIUN

2., MONITORING LAND-BASED SUURCES OF POLLUTANTS DISCHARGE CIRELTLY INTO
[HE. MEDLTERRANEAN SEA (ref. paragraphs 12-13 of UNEP/WG.46/4).
Reaceived from WHO : 6 October 1598Q.

ijectivea

The long term objective of the project are defined in the Long-ifamm
programme for pollution menitoring and research in the Mediterranean (MED
POL -~ Phase (L) (UNEP/WG.46/4).

The immediate ohjectives of the pronosad project are as follows:

- To establish and cperakes a3 programme of monitoring land-tasgsed saources of
pollution which are discharged directly to the ses.

- To develop sampling and analytical technigques for the monitoring of
land-besed sourcss of pollution

= To harmonize procedures for the premetion of comparatle results.

- To survey and avaluate the type and amcunt of the principal pollutants
which are discharged directly intc the coastal waters from land-based
scurcss.

- To evaluate the results and effectiveness of applied contruol measures.

- 7o review regularly the work carried out and to adjust and re-define it
as is necssaary.

- To assist the Contracting Partiss in preparing the informstion data to be
submitad according to article 15 and 15 of the Protoeol om Land-Based
sources of pollution.

Backg;nund

The first comprehengive review of the state of marime pollution in the
Meditarranean was undartaken in 197Z2. [he above review elaong with various
menitoring and resesrch activities undertaksn since that time have
emphasized the importance of Land-8ased Sources of Pollution.

Adoptad in 1976 by the Confersnce of Plenipotentiaries of the Coastal
States of the Mediterranean Region, the Convention for the Protection of



the Mediterranean Sea against Pollution among others provided for the
control of pollution from land-based sources and for the monitoring of
pollution. (see articles 8 and 10)

E

A more elaboratez assessment of the total pollution from land-based securces
in the Meditevranean Ses was undertaken during the pllot phase of MED PUL
by project MED X, launched by UNEF as a complementary part of the
Meditarranean Action Plan (see UNEP/WG.18/INF. &, 14/5/79 "Pollutants from
Land-8ased Sources in the Mediterranean”}. MED X further emphasized the
importance of Langd-Based Sources of Pollution and provided a comprehensive
overview as well as a comparative evaluation of major point and non-point
sources.

¥,

L}

This information assisted in the preparation and development of the

protocol on Land-B8ased Sources of Pecllution which was made final and adopted ‘
in May, 1980 (Conference of Plenipotentiaries of the Coastal States of the -,
Mediterranean Region for the protection of Mediterranean Sea against

pollution from Land-Based Sources, Athens, 12-17, May 1980).

Following the provisions of articles L0 of the Corivention, a pilot
monitoring system was established during the PilotiProject - Phase L of the
Coordinated Mediterranean Pollution Monitoring and| Research Programme.
However, the monitoring was mainly orientated to the coastal waters, and
only a limited menitoring of some land=-based sources of pollution was
undertaken.

[he proposed herewith activities forming the basis of the present dacument

reslate to monitoring of Land-Based Sources of Pollutants which are

discharged directly to the Mediterraneen sea, and respond to relevant

provisions of the Protocol from Land-Based Sources pollutants and more

specifically to its articles 4, 5, 6 and d. '

Experience gathered during the Pilot phase of the Coordinated Mediterranean
Pollution Monitoring and Research Progremme will be used in the development
of the proposed monitoring system of Land-Based Sources of pollutien.
Succesafull applied methedology will be continued and extended.

While the monitoring under consideration will be limited to land-based
liquid sources of pollution, close coordination will be established with
monitoring of other sources of pollution. Similarly, coordination will
take place with the monitoring of pollutants in other environments, planned
to be included in the gverall monitoring system of the Mediterranean areas.

ol

Proposed Activities

The proposed activities are as follows:

l. Review, on a pational basis, the Facilities and rescurces available. .
These resources should include relevant govermental laboratoriss and
services, university laboratories, municipal laboratories and relsvant
facilities ip industry. The review should also include the
availability of the required qualified personnel at various levels.
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This warik will e undsstakan wilh Ihe assistancgs of a consultant who
will closely work with the mticipating reaponaibls sarvices through
the naticnal. focal goints.

Plan and organize the ncat econemical approacdt for the 2etablistment
and cpmwation of e oropcsed dssesssent and wenilsring wark. Sssic
{nformaticn requiled would 0w generatead By rapid pellucion
asssssments. (This activity will be co-ordinatsd with ine groposad
inventory of sgurces undas the plammed "Project 2 Guideiises: and
eritaria faorr the: applicatisr of articias 7 off the Protocal on Lande
Sased sourcas of Pollution).

As above, = consultant will essist i this eetivity.

Smisct and. sucvey the type ang ancturt of goillutarts, ot & cxiavity
Sasia, taking intd commidecaticyr the neturs oF e gollutant,. the
lavel, disghargad, itz toxisiky, pemysistanee and Sicacormulation.
Oumiogn relavent, Rign pricrity camtonl semivikbies..

Plarr and daveligp sameling and amalytical tzchnigues for the acnitsring
qaf sourses- apg lavel of pollutants.

Uavelop tegunting formats ag Foreseet in e appligatien of te
Land~Zased Scussss Srotsikal.

The seidvibiss dascrilsd yndee 3, & and 3 will bBs carwisd cut wilir the
assistancs of a consultant and i clowe collacoration wiltir the
garticicating Naticral Institutss. The aoniisring and survey aspsacs
Qf the activibiss will be, for the acst part, the -espnnamz..ity af
the above Naticnel institutss.

Perindioally assass e golluticn lasd teaciying the Mediftsr—-anesn Ses
gemurding o the availails and collscted nfommation and data, and &o
gadually imoroved inventory awehodolsgy.

The tssesstent will b= feviswed by ant ad Moo mesting m’ scismtiscs of
the Meditsrransan countdias.

Mestingy

Annusl consulizition Wetween experts from e Meditsrtanssn gountoias
will Be organizsd I ceviaw and assess the work carzisd cut. The ad
hoe sseting croposed iy ackivibty & dbave may 0n amsigamstad in sucn
armual comsulfaticns.

- The sTopcsed armual meetings will cover tis groject and alsc othern

relatad grojests, and withim the gverall long-i{srny grogramms.
Training snd Technical assistanc=.

A number of Meditanranean countries, particularly daveloping csuntrdiss,



will require verying degrees of assistancs, particularly regarding the
training of personnel and exchange of knowledge and experiencs. This
assistancs will help to ensble developing countriss to provide the
national inputs expected in this project and to assiat in the
Land-Based sourcas of pollution and.in connection with the measures to
be taken for controlling pollution.

The training component of the project will follow the lines given
heretnforss: . '

- Training of selected individuals from the Mediferranean couniries.

- lnelusion of any appropriate training component within the mestings
organized undsr item 7 zDove.

Some: basic equipment expecially expendable materials are planned to be .
provided with the view to promote adeguacy and comparability of
resuylis.

Qutput

The sxpectsd output of this project is as follows:

- An inventory of land-bassd sources of pellution which will include
relavant data on individual pollutant loads.

- Reference methods for the tasting of varinous pollutants.
- Reporting formats according to the Land-Based Scurces Protocesl.

= Evaluation of grogress made in pellution control through the apolication )
of control messures. _,.

Workplan and timetaple

' Starting and ending

Activities - {from menth Q)
i 2.
z 2-4
3 T=30
& 730 i
5 7-30
Meetings -5 4 days Mssting
-17 " "
-29 1] 1" .
Training 1-30

{for an actual duration
of 7 1/2 m/m in total)



Tentative Budget (‘i US dollars)

1581 1982 1983 . 1984-1990
Experts 12,000 . 24,000 12,000
p Egquipment. é0,000 30,000 15,000
Training 5,000 . 9,000 $,000

(i) DOirect assistancs 77,000 63,000 36,000

{ii) Meetings™ : 4,000 - 4,000 4,000
(1if) Comordinstion 12,000 11,000 6,000
., (iv) Reporting cost ' 3,000 3,000 3,000
{v) Miscallanegus 1,500 1,500 1,300
Total 97,500 82,500 50,500 45,000

{per year)

WHO Contribution in
in sarvices ¢ 19,000 15,000 10,000

*{t is proposed to organizes an anmual meeting for stimulating, reviewing,
T ~evaluating and edjusting work undertaken Dy related projects. The
. estimated cost {(4,U0035) per year repressnts the sihare of the present
project to the total cost of these mestings. The additional amount
provided in 1982 iz intended tz cover the specific needs of the present
project.
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J. MONITORING QF CDASTAL WATERS

F.1 MONITORING OF CDASTAL WATERS INFLUENCED 8Y POLLUTION FRCM PRIMARY OR
SECONDARY SOURCES (ref. paragraphs 3, 9, 13, 14 and 17 of UNEP/WG.44/4).
Rucsived from FAQ as a joink FAQ/WHO proposal on ¢ 2 October 1580.

. Intzadustion

Within the Framework of the long-isrm grogramms for gollution moniioring
and resascer the seniisping of the coastal watars is ane of the sasic
activibias o maec e immediaftz and longetarm requirements 9f the
Sar=elcrma Conventign and ils orotoesls. Tne ameniisring will cshmoantrats on
areas undsr tha diress influsnge of pollubants from idencifiabls orizmary
cutfalls (discnarges or coastal dumpang ooints) or sscandaty (rivers)
souress.

The monikaring will b= carTied cub ta:

- systamamzsi..y 3esmss, as far as ocossipls, the lavels of pollubisn i tha
cnastal ars=as wibkit garticular refersnce bz e substances ar scursss
listad in Amnexas I and 1T af ke "Brotscnl for the grotaction of the
Meditarranean Sea sgainst gallukion from land-Dased sgurces” (L3S);

- svzluabs the affscts of measurss taksn undsr the abgve L35 avotocal &o
raduce pgollution of the marine snvirormmenc.

-

b jectivas ' -

The long-tarm objectives are dafined in the Oraft Long-Term programme for
pollution monikoring and resesrch in the Medilsrranean (MED PQL - AHASE
I1), (UNEP/NG.46/4, paragraphs 3 and 9).

Immediats objectives, during the initizl thres-year pericd, includa:

- monitoring of khe lavels of salectad pollutants in watar, suspended
matiar, bigta and sediments it selactesd crastal sreas;

- cuntinuation of the laborakary qualily assurzncs orogramme and ths
intsrealibration of analytical tachnigques So further ioprave
comparabilily of dacaj

- provision of training, common maintanance sacvice and smallar agquiosment;

- svaluabion of oropossd tefarencs methods.
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Background information

The pilot phase of the (Cs-grdinated Mediterranesn Pollution Monitoring and

_Ressarch Programme (MED POL - PHASE 1) included, ameng the ssven original .
pilot projects, “Four prajects Ehat dealt mainly with~ monitoring tHeé levély oo
of selected poilutants (i.s. petroleum hydrocarbons, heavy metals, N
chlorinatad hydrocarbons and bacteria) in biota and water. After a iy
preparatory phase the work started sssentially during 1976. One of the

main objectives to be met was to assist national research centres in

developing their capabilities to participate in the programme. This has to

a large extent been achieved and most centres are now in a position to

substantially contribute to the future activities. Common methodologies

for various kinds of analyses have been develaped and used. The data that

was produced has generally proved useful as a contribution to a first

evaluation of the state of pollution in the Meditsrranean. It should, ‘I'
howevar, primarily be considersd as baseline data to serve as 3 basis for a

long-term monitoring activity.

The present document, using the experience from the pilot phasa, gives an
cutline for monitoring levels of differant pollutants and some other
paramaters in watar, suspended matter, biota, sediments and on the shores
of coastsl watars of the Mediterranean. It covers the part 8, pp 8 to 3,
paragraphs of the document UNEP/WG.46/4, 1 September 1980 (Draft Long-Term
Programme for Pellution Monitoring and Research in the Meditepranean, MED
POL - PHASE 11.

Activikies envisaged

(a) Areas selactad

The selection of the monitoring areas will depend on the objectives of the .
components of the monitoring exercise and will include:
-~ monitoring of recreational waters should be carried out on beaches in

highly populated are=as which are affected by' discharges of liguid waste

and other sources of pollution;

- manitoring of shellfish culture areas should b2 carried out in important
and representative shellfish growing zones affected by discharges of
liquid waste and cther sources of pallutiocn;

-~ the areas to be used for monitoring selactad marine organisms will depend
on the availability of the species but the monitoring should ideally be
carried out along tramsects which include both pollutad and unpolluted
areas:

- monitoring of sediments and suspendad matter preferably along transects .
which include both pollutsd and unpollutad areas.

The areas to be monitored will be identified by the governmentally selected



national research centres in collaboration with the UN Intsragency Taam
(IAT). The salsction should be carsfilly co-ordinatad betwesn
¢ollaborating ressarch centres in order to avoid overlaps and gaps.

The arsas stiould bs salsctad in such 3 way that zll the ashove mentioned
monitoring activities can be carried cut withisr the same area. The surfacs
of the area, although depending on the loeal situation, should greferably
be kept as small as possible. In this way the monitoring exzrcises can
provids an intesrgrated picture in tlme and spacs of the pollution
gituation.

Considering the funds availabls, ths number of areas will have to be
limited to about 40 or 50.. Potential monitoring arzas and participating
rasaarch csntrss ars listad in Annex .

(b) Participating research csntTes and other instikutions

The monikoring will be basad on the work of reseasrch cantres designatad by
their national aukhorities. The salection of ihe MED POL participating
cantres will b= based primarily on their willingness &g participats,
capability to axecuta the programme, pravious active participation in MED
POL. - PHASE L project and their geographical coverzge. These canir=2s will
be named "collaborating MED PCL. csntrsa”.

Gne: lahoratary or institukion will be selscted, 4y the corresponding
goverrment, to agt as "MED POL goasial watsr monitoring focal point® to
en-grdinata all MED POL - PHASE LI agtivities ak the national lavel. It
¥ill have dirsct contact with tha Intaragency Team or ather badies
reaponsible for the cocordination of the programme and will e responsible
for an appropriata and timely implementation of the programme at the
national lavel.

(¢) Monitoring

The methodology developed and used during the pilot phase will be used
whenever applicabls. Other methods csuld alss be used subject tg a
satisfactory intercalibration exercise or 3 gquality cantrol programme.

Additional methods will be selected, pr:goseé and harmonizad during the
first three-year periocd of the programme as part of the research component
(paragrapn 39a of UNEP/WG.46/4).

The mandatory parametsrs salactad on the basis of their reslavangs to the
Annex 1 and Annex Il of the Land-3asad Sources Protocsl are listad undar
paragraph 18 of UNEP/WG.46/4, p. 8. As many as passible of thesa
parametsrs, dspending on available funds, will ba monitored in esach
salectad area. (gneidering the sxperisnce from MED PCL - PHASE I priority
should b2 given when necesssary to microcrganisms in watar and biokta and
eontaminants in biota.

For the microorganisms the sampling frequensy will be at least cncs 3 menth
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from May to Septamber and three times, at equal intervals, from October to
April.

Sampling of sadiments for analysis of microorganisms will be carrisd out on
the sams locations. and preferably with the same freguency as for the.water

sampling. Sampling of sediments for analysis of contaminants will also be

carried out in order to cbtain informaticn on the geographical distribution
of the contaminants in the whole sampling arsa. The frequency of sampling

will depend on the local situation.

b3

*;

The frequency of sampling for analyses of contaminants in organisms in
coastal and near-shore areas will be seasonal, i.es. four times per year,
while for organisms in open watars one or two times per year may be
sufficient. Analysis of microorganisms in shellfish culture arsas should

be carried out at least every three months. For larger areas the sampling ‘l.
should be considerably more freguent asspecially in the peek consumption
perind.

Sampling of suspended matter will be co-ordinatad with sampling af bicta
and sihwould preferably have the same fraguency.

Sampling of tar balls could be co-ordinated with sampling of microorganisms
in recreational watars.

The additional paramsters, listad under paragraph 17 of UNEPR/WG.44/4, ars -
expectad to become mandatory only within thrae years of MED POL - PHASE II. .
Accerdingly, they will be initially considered as aptional and will be

monitored only by salacted research centres.

—— e e meame s eem o e am— e = e pp— Sy v S ———— P N ——

Already developed reference methods should be used for: ﬂ
- Determination of total mercury in edible tissue of fish by flameless 4!!
atemic zbsorption spectrophotometry after ligquid pressurs decompesition
of the organic material.

-~ Determination of total mercury in edible tissue of mussels by flamelass
atomic absorption spectrophotometry after liquid pressure decomposition
of the organic material.

- Determination of DOTs in edible tissues of shrimps and fish by gas-liquid
chromatograpny. _

- Detarmination of O0Ts in edible tissus of mussels by gas-liquid -
chromatography.

- Datermination of total c¢oliforms in sea-watzr by the membranes filtrakion
culture method. .

- Qetarmination of fecal coliforms in sea-water by the membrane filtration
culture method.
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- Detarmination of facal streptocecci in gsa-watar by the membrans
filtration culture mekhod.

- Datermination of facal coliforms in shellfish (bivalves) by the
multipla-tast-tube methad (MPN).

For the- following paramstsrs, z detailed description of methods tg be used
will be preparsd and discussed at meetings of participating research
centres to harmonizs methodology:

- Temperaturs, salinily, dissolved oxygen, pH, cucrents and nutrients in
watar;

- Microorganisms in sediments and Bighaj

~ Pathogens in watar and sediments;

- Metalz and chlorinated hydroczrbong in watzrﬁ sugpended agtiay,
gsediments, plankton and in bicta (axc=2pt. wiare r=fersnge methads ars
already developed);

« Putrolsum hydrocarbeons in watsr, sediments and dioka;

- Tarballs on coast(s)

- Senzpyrene and phencls in bioka;

- Radiomuglidas in sadiments and bista.

Guidelines on ohservetions, sampling, sample preparation and storage,
aralysis, evaluation of re=sults and data reporting will be preparsd using
documentation already prepared during MED POL - PHASE I.

(d) Intarealibration axercise for analytical tachnigues and labagrataroy
quality assurances grogramms

To ensurs comparability of the analysas on intercalibration exercise for |
analytical techniques and labaoratory qualily assurances progozmme for
microbiclegical dstarmination will be organized as a mandatory activity of
the participating re=seazch cantres.

The Intsrnational Laboratory of Masrine Radicactivity (IAEA) in Monaco will
b responsible for the organization and implementation of the
intargalibration exercvise for analytical btachniques, meanwnile the Istituts
Superiore di Sanita, Roma will implament tnz laboratory qualify assurancs
orogramme r=lakt2d o microbioclogical detarmination.

Separats project outlines ara pgrepared in this raspect (sze 19.2 and 19.3).

(e) Common maintanancs and smergency sarvice

To ensurs a3 high lavel of analyticzal perfaormance and the continuing
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operation of measurement instruments a common maintsnance and emergency -
sarvice will be organized and implemented by the Intarnakional Laboratory
of Marine Radioactivity (IAEA} in Monaco. The correspending project
outline for implementation of this activity is ko be found in this
document. - - - -

(f) Co=ardination of the work

The- national "MED POL coastal water monitoring focal points" and the-

—~ *-cnllaborating-ressarch ‘centrsg will~be nominatzd by their national -~-——

. authorities in consultation with the Interagency Team and UNEP.
An agreement for collaboration in MED POL - PHASE 1I will be signed between
the "MED POL coastal watesr monitoring focal point" (as representatives of
the collabaorating research centres) and the Intaragency Team. Each
agrzement should consist of the following major parts:

- Name of "MED POL coastal watz2r monitoring focal point" and collaborating
eentres, principal investigator(s}, address, tzlephone number, =tg.

- Daktailed wark programme

- Facilities, manpower, equipment, funds etc. at disposal of the research
cantrea

- Assistance raquired from the Med Trust fund

- Starting dats and duration of the participation

£,

- Reporting routines
- Authorized signaturs

The implementation of the programme will be based on the work carried out
by the participating centres and c¢o-aordinatad by the Intsragency Team (IAT)
wnich will consist of FAQ, WHG, IAEA. This team will be responsible for
the technical co-crdination of the day-bto-day work carrisd out by the
research centres. It will have direct contact to these csntress and the MED
POL focal points. The reporting of the centres will be either directly to
the IAT or through the MED POL coastal water monitoring focal points.

Qutputs

————————

The following are the cutputs of the programme:

L]

~ Ravisw of existing basaline data and other information on levels of
pollutants in the Meditarransan (from MED POL < PHASE 1 reports and other
available sources)

- Guidelines for the Meditarranean coastal pollution monitoring programme

1
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- Updatad bibliographic refarences

- MED POL focal points progress and final reports (whish should include the
reports preparsd by the participating laboratories).

- Parigdic scisntific evaluation reports
-~ Rafersnce methods for pollution studies in the Medit=arranean Sea

Warkplan and timefable

- Signature of agreements with participating research cesnires and/or
co-ardinating natiaonal organizations, (April to October 1981).

- Harmonisation of methods for moniloring mandatary and additional
parametars (chservatiom, sampling, snalysis, dats svaluation and
r=parting sts.), (May tog Decesmber 1982).

-~ Monitoring, (May 19681 to Decemper 159Q)
- Organization of the training orogramme, (Octopber 1581 ta Decesmber 1988).

- Purchasing and delivery aof equioment, asccoessoriss, matarial and
chemicals, (Qctober 1981 tg Decemiar 1588).

- Organization of experts visits to the participating rssaarch centre
(where applicabls), (October 1581 tg Dacamber 1588).

- In collaberation with IAEA, Intarmational Laboratory for Marine
Radinactivity in Monaco and Istituts Supericre di Sanita in Roma corganize
and implement intarcalibration exercise and data qualilby assurance
programme respectively, (May 1981 to Decamner 1990).

- In ¢ollabaration with IAEA, Monaco, organizs maintenancs and amergency
servige for tha basic squipment, (May 1981 to Oecamber 159Q).

- Submission of yearly progress reparts and data validation, (January to
Mareh of sach ya=ar).

- Organization of the periodic meetings (harmonisation of methods, twe
years perisdic evaluation, med-term efc.) of experts and/or cther afficer
from participating and co-ordinating laborataoriss and institutions.
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Budget (1981-1590)

£

bl

From April
1981 1982 1983 1984/1950
{a) Contributions from MED Trust. Fund
Assistance to natiomal
Institutions -
- Fellowships/training 14,000 27,000 31,000
- Experts 21,000 27,000 31,000
- Equipment 85,000 122,400 46,000
- Material 114,000 136,000 76,000
-~ Meetings 43,000 41,000 44,000
Co-ardination costs (FAQG) are shown as separats budget
Cb-ardfnation casts (WHO) are shiown as separata budget
Reporting costs 15,000 14,000 38,000
Miscallanacus costs 17,000 27,000 38,000
__TOTAL (a)__ . .. 308,000 394,000 . 306,000 .. _.350.000
(per year)
{(h) FAQ Contribution in services 45,009 &0,000 43,000 &0,3000
(per year)
{c) WHO Contribution in services 13,000 21,000 21,000 18,000
(par year)
GRAND TOTAL (a+b+c) 371,000 475,000 © 387,000 488,000
(per year)
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Arnex

2 Potantial monitoring arsas, participating research csntres
and "MED POL coastal watar monitoring focal paints

Country/area(s) Participating Research Cenirs "MED POL fuocal point
Algeria .
Bay of Algers Cantrs das Recherches ageano-  CROP
graphiquas et des Paches (CROP)
Cyprus
Akrotiri Bay Deapartment of Fisheries Dapariment of
Fisheries
Egypt

Areg of f Alsxandria

Francse

Arsa off Sanyuls

Apsg of f Montpeallier
(Sete)

Areg off Marssills

Grescs
Areas of F Athens
Areas of ¥ Thessaloniki

Israel
Areasg of T Haifa
Apwmas of f Tel Aviv

Institutz of Oce=anography and Cantre fgr Post~
Fisheries. graduata Studies,

University af
Centr= for Pestgraduata Studias, Alaxandria
University af Alsxandria

Instituts francais du Petrola ISTEM
Laboratoirs Araga

Instituts sgisntifique ot
technigue des Peches maritimes
(I3TPM)

University of Thassaloniki Ministry of Co-
ordination
Mimistry of Social Services

Muclear Rassarch Cantre
"Demokritos™

Instituts of Ocsanograpny and
Fisheriass

Isrgel Jceancgraphic and Enviromment Protaction

Limnelogical Research Service, Ministry of
the Intarior

Hadassah Medical Scheool,

Hebrew University



Ttaly

Gulf of Genava

Coast of Tuscany

Area off Rome

Arsa of f Napleas

Strait of Messina

Areg of f Mount
Gargano

Area of f Ancona™"

Area off VYenice

Labangon
Aresg off Seirut

Libya
Areg of F Tripoli
Area of f 8S8enghazi

Malta
Areg of f La Valatta
Ar=a of T Marsaxlokk

University of Genova
University of Sisna

Istituto Superiore di Sanita,
ChNR, Rome

University of Naples

. - m em mes tme e -

University of Messina
Ingtitute of Marines Biology,

CNR, Venics

Cantre de Racherche marine

(QWR)

Universilty of Malta

Department of Health

R

University of Genova

Centre de Racherche
marine (CNR)

Ministry af Healkn
and Environment

T Moroeo
Araa of ¥ Al Hoceima
Area off Casablancz
Gibraltar

Monaco
Area of f Monaco

Spain

Area off Barcslona
Mouth of Etbro
Area of f Alicante
Arz2a off Malaga
Area off Cadiz
Area of f Palma de
Mallorca

. o e — o o s e

Instituta scientifique des
Peches maritime (ISPM)

Institut national d'Hygizne

Centre secientifigue de Monaco

Instituto de Investigaciones
Pesqueras, Barcalona (Cadiz)

Inatituto Quimico de Sarria,
Barzalona
Jafatura Provincial de

Sanidad, Tarragona

Laboratorio Oceanografico de
Baleares, Palma de Mallereca

ISPM

Centre scientifique
de Monaco



Syria
Ar=a of f Latakia

Tunigia
Gulf of Tunis:
Gulf of Gabes
Gulf of Hammamet

Turkay

Area of the
Dardanellas

Azes of T lzmip
Ar=a of T Antalya

Arsg of  Marsin

Yugeslavia
Istrian Coast
Bay of Rijeka

Middls Adriakic Coast
Area of f Dubrovnik

Laboratorio Cgeanografico del
¥ar Menor, San Pedro del

Pinatar
Cantre for Marine Research, Natioral Ogeanographic
Latakia Committae, Supreme

Couneil of Scisncas

Institut naticnal scisntifigue
st technique d'Oceanographis

" at da Peche

Laboratoire Cantral

Ingtitut Pasteur

Hydrobiclegical Rassarch Middle East Tachnical
Instituta, Istanbul University

Middla East Technizal
University

Ege University

Marine 8iological Station,
Portoroz

"Qud jer Soskaovic" Instituta

Instituta of Cc=anograshy and
Fisherias, Split

Biological Instituta, Oubrovnik
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4. MONITORING OF REFERENCE AREAS

B L L. R T e Tt e ~ —— -
- e D S ZT [ T

4.1 LONG-TERM MONITORING OF SELECTED PULLUTANTS,IN THE RthRtNCE.AHEAS UF
. THE MEDLTERRANEAN SEA (ref. paragraphs 1l8-2]1 of UNEP/WG.46/4).
Received from LAEA as a joint IAEA/IOC preoposal : J Uctober 1980.

Ubjectives ’
la) Long-term objectives {(until 1990)

To quantify the long-term trends in the lever of pollutants in the
Mediterranean Sea as a basis for:

- Agsassing the effects of pollutant inputs on the marine enviromment of .
the open Mediterranean Ses; .

- Evaluating the effectiveness of the pollution prevention measures taken
under the Barcelons Convention; and

...= fontributing deta to the Glabal Environment Monitoring System (GEMS).

- —— s o e — v meam o s
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(b) Short-term objectives (until 1983)

- To establish an cperational international network of national
ingtitutions for taking samples and making pollutant messurements in the
open Mediterranean Sesa;

- To harmonize, and test in situ, the methods for sampling and pollutant
analysis used by the institutions participating in the programme;

- To execute a sampling and analysis programme agreed upon by the
participating institutions as specified stations in the cpen -
Mediterranean Sea;

- To aszemble and disseminate the scientific data obtained during the
above-mennioned operations;

- Ta develnp a preliminary comprehensive picture of the digtribution and
variation of pollutant levels in the open Mediterranesn Ses; and .

- To prepare and develop an éxpanded programme for long-tarm monitoring to
continue beyond 1983.



Backggcund

The monitoring efforts of MED POL - PHASE I were concentrated in the
coastal areas which sre unner the natioral jurisdiction of the
Meditsrranean governments. The measurements of pollutant levels in the
open Meditspranean conducted within the framework of MED POL - PHASE I
(8.9., MED VIII) demonstrated that some pollutants are alresady present st
megsurable levels in depp Meditarranean watars. Under the circumstances,
more re=gular and systamatic data acguisition is essentizl to fulfil the
long=tarm objectives indicated sbove. Taking into. sccount the Joint
Scientific Programme for studying the Mechanisms of Material Transport
within the Meditsrranean propussd Dy ILSEM, as well as the related natioral
and re=gional programmes, the proposed Lnng—term-Mcnltnring Programme shaould
be executed in close collaboration and co-ordination with these other-
programmes., Although the emphasis of the ICSEM and relatad national
programmes is placed on the scientific undersianding of the mechanisms aof
the  transport of materials, including pollutants, across the air-ses
intarface, water-sediment interface, etc., as well as withim the wate
column, the major activibtiss expected to be conducizd under these i
programmes sre similar to those undar the Long-tsrm Monitoring Prngramme
which ar= to make regular and systematic measursments of pollutant legels
at fixed open-Mediterranesn stations, in order to determine the systsmatic
vepriations of the pollutant lsvels in the Mediterranesn merine envirorment
as & whola.. Sincs the cost of using oceenograpiic vessels is high and
considerable snip-time- is regquired for executing these programmes, it is
imperative that the Long=term Monitoring Programme he well co-ordinatad
with other similar programmes. Thersfore, it is highly desirabls that
these prograsmes beceme a joint programme of [CSEM and UNEP in order to
measur= necessary parameters altogether simultaneously on board the same
vessel, in view of the limited availability of naticmal ocsanographic
vessels for taking open-sas stations. (Thes possibhility for estanlishing
such a joint programme is being discussed st the Suresu Mesting of ICSEM at
Caglisri, ltaly, in Gctober 198Q).

Execuytion of the programme

{(a) Co=ordination mechanism

Since the collection of samples from the open~-Mediterranesn stations

involves the operation of oceanoqraphic vessels belonging to various

Meditsrrenesn govermments, it is proposed to establish a "Standing

Committes on MED POL Cruises”.

The Commitise will comsist of':

~ Representatives of research-vessel operating agencies of the
Mediterrarean govermments intsrested in taking part in the MED POL
Cruises;

- Scientific experts designated by the intsrested governments;

« Sgientific lesaders of the MED PQL Cruises;



« Intarnational co=ardinator of the MED POL Cruises;

= Representatives of intsrmational and intsrgovernmental organizations (UN
agencies, [(CSEM, etc.) active in the Mediterranean Ses.

The Committes will decide the following aspects of the MED POL Cruises:

-~ Planning of the MED POL Cruises;

- Harmenization of the methods: adoptads. . ) —_
= Scientific review of the results obtained;

«Data handling and publication of results;

= Qiher arrangements necessary for the exscution of the programme..
Day=tn=day cow=ardination of the operations should be entrusted to an
intermational cowordinator through a reisvant intarnational (or
intargovernmental) crganization. -

() Refersnce stations

Fixed sampling stations proposed for the measursments of selectad
pollutants in the open Msditarranean Ses can be divided into the following

three catagories:

(i) strait stationsas

L U, A e g e e - —

(L) of F=egtuary stations; and
(iii) gyre=cmntrs stations.

Taking ints account the stations proposed for the Joint Scientific
Programme of ICSTM, which have bDeen chosen on the basis of careful

considerations of the hydrographical conditions of the Meditesrranean, the
following stations are proposed (ses attached figure).

{i) Strait stations (6 stations)

SR-G 36%10'N 0a°30'W (Gibraltar)
SR=S 38%30'N Q9eQg'e (Sardinia)
SR=-T 37°5Q'N 11%20'€ {Tunisia)
SR-A 41830'N 13°00'E {Adriatic)
SR=KW 36%00'N 23930'E {Crete west)
SR=KE 35°00'N 277°00°E (Crete east)

(ii) Qff-estuary stations (5 stations)

ET-E oayesgN 0ZU00'E (Ebro)
£T~R1 42900'N 04935 N (Rhone)
ET-R2 4Z933'N gavas g {Rhone)




ET-P 454%00'N 15400'E (Po)
ET-N J292U'N J3%10'E (Nile)

{iii) Gyreeceantre stations (7 statiaons)

GY-L 43405'N ggeqd 't (Ligurian Sea)

. GY =W 4Q°00'N 06"30'E (Westarn Basin)
GY=T 39949 'N 2990t {Tyrrhienian Sea)
GY-L 37°00°'N 19°00'E {Ienian Sea)
Gr-§ 34900°'N 17°00'E (of * Libya)
GY-E 34900 'N ‘ 28900'€E (of ¥ Egypt)
GY=-¥ 3430Q0°N ge00'E {Levantine Basin)

{e) Types of sampling and parametars to be messured
. {i) Marine aervscl through filtration:
- Metals;
= Chlorinated nydrocarbons;

- Low molecular weight petrolsum hydrocarbons.

(ii} Vertical prefile sampling of water cclumn. Parsmetsrs to je
Messursds:

- Nutrienta (phospghate, nitrats, silicate);

S until . 1383 );

. : = Dissglved/dispersed petroclsum hydrocarbons (relatively shallow
layers including testing of sampling and measuyremsnt methods);
- Metals (including testing of sampling and measurement methods

-~ Chlorinated hydrocarpons (including testing of sampling and
. measursment methods until 1983).

(iil) Sampling of suspended matter by water filtration: vertical
- profila. Fsrameters to be measured:

- Suspended-matter load;

- Qrganic¢ carbon;

- Matalsy

~ Chlorinated hydrocarbons;
~ Petroleum hydrocarbons.

(iv) Collection of biolagical samples {(plankten sampling in shallow
layerss net towing at mid~depths; Fishing for tuna, sardine
and squids). Paramet=rs to be messured:

- Metalss
. - Chlerineted hydrocarbons;
- Petrolsum hydrocarbons.

(v) Sediment-cors sampling. Parametars to be measured:

- Metals;



= Chlorinated hydrocarbons;
- Petroleum hydrocabons.

{d) Frequency of sampling

At least once a year, but the same station should be reoccupied as
frequently ss possible.

Dutgut

Progress and the results otitained under the present programme will be
reviewed by the Standing Committee at regular intervals (twice a year).
Preliminary information available will be digseminated in the form of
newsletters to the national institutions which are taking part in the
execution of the operations. Progress reports of the programme will be
submitted to the Meetings of the Contracting Parties of the Mediterranean
Governments, which are expected to be held every two years.

Workplan and timetable

Establishment of the Standing Committee April 1981
for MED POL Cruises and its first meeting
to plan 1981 projects

Joint shake~down cruise on board French May 1981
Oceanographic vessel

Test cruises on board Spanish Uceano- September - Uctober 1981
- ee—.graphic-vessal-- s s e s s T s o emoem

L

¥y

g =p

Test cruises by ship from other national September - December 1981

participating institutions

Second meeting of the Standing Committee December 1581

to review activities in 1981 and plan
for 1982

Cruises by participating institutions 1982 whenever shiptime

is available

Third meeting of the Standing Committae May 1982
for mid=year review

Fourth meeting of the Standing Committee Decamber 1982
to review progress and glan for 1983

Submission of the First Progress Report February 1983
to the Meeting of Contracting Parties

1983, whenever shiptime
is avajlable

Cruises by participating institutions



Fifth meating of the Standing Committae May 1583
Sixth meeting of the Standiné‘ Committee Decavbz;r 1984
Budget (1581-1583)

UNEP IAEA=-I0C

Contribution
1981 1282 1983 (1981 - 1583)

i0. Project Persornel

11/12 Experts/Consultants 15,000 18,000 18,000

B 72,000

3. Administration Sugpert 7,000 - 8,000 8,000 20,000

18. Travel 5,008 7,000 7,000 6,000
20. Subcsntract

22. Vess=sl cperation 25,000 50,000 50,030 -
30. Training

3l. Fellowsnips 2,000 15,008 iu,000 -

32. Group Traiming 40,000 45,000 45,000 -
40, Eguipment '

41. Expendabls . 15,000 2,000 25,000 15,000

42. Noneexpendabls 30,000 50,000 40,000 -
50. Miscellanscus

51. Operation and Maintes- 7,000 lg,c00 10,000 £,000

nance of equipment
52. Reporting Costs 1,000 2,000 4,000 3,530
3. Sundry 2,000 + 2,000 2,000 3,000

Total 161,000 232,000 213,000 128,500
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5. MONITURING OF ENVIRONMENTAL MEDIA

5.1 RIVER INPUTS TO THE MEDITERRANEAN SEA (ref. paragraphs 10d, 12d,
22-24, 26b, 26¢ and 39m of UNEP/WG.46/4). Received from UNESCD : 28
September 1980.

Objectives

{a) Long=term objectives (1983-1990)

- To assess the sctual river discharge of pollutants to the Mediterranean
Sea, taking into account the modifications occurring at the river-sea

interfacs.

- To evaluate the trends of these pollutant loads and to forecast their ]
future evolution. .

- To carry out pilot projects on estuarine and salt marshes monitoring
- (operational phase) (see Annex to 5.1).

o e gy T g e i ey e mem g™ 4w =r = % e o —— i v s o st de e

“TT (@) " Short-term objectives (198.1-1983) T

-~ To agree on river, estuarine and salt marshes monitoring, sampling and .
analytical procedures in order to make the long-term assessment of
pollutant meaningful.

- To set yp an interlaboratory analytical quality control system and to
provids Mediterranean institutions with adequates standard reference
material. '

- To implement a pilot project on behaviour and monitoing of pollutant at
the river-ses interface - preliminary phase including field and
laboratory training (see Annex L). .

Background "

This project aims to give assistance to the countries to set up their river

monitoring system (Article 10.3 eof the Convention) to co-ordinates the

exchange of data end scientific information (Article 1D.1), to ensure e .
common agreed methodology for pollution monitoring (Article 9.3).

The project will concesrn the Mediterranean Sea as limited by Article 1 of
the Convention. The exchange of information through the Organization is
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specifically agreed under Article 43 of the Protocol for the protection of
the Mediterranean Sea against pollution from land=based sources,
particularly cencerning the quantity of pollutants discharged from the
territories of the countries.

The proposed project is the followeup of previcus MED POL projects in which
Unesco was involved: the MED IX project on "Role of Sedimentation in the
Pollution of the Meditarranean” which aimed at assesaing the stats of
pallution of river particulates material discharged to the Meditsrraneen,
and the MED X project on pollutants from land-based sourcss in the
Meditarranesan which concarned the dissclved pollutants mass balancs.

At a rmgional scale Unesco is also carrying ocut projects within the general
framework of Regional Ssas programme such as South China Sea and adjacent
gean, Gulf of Guines and Westarrm Africa, Culf of Mexisco and Carihbean Ses.
The sxpevisncs acquired during these projects has provided a sound basis
for the planning and execution of the "RIMES™ project.

Mor=over, at a gloctal scale a catalogue of major rivers discharging to the
Jc=an has been compiled (WORRI-poroject) which encompasses about ten
Mediterranesn rivers.

Finally, RIOSHpchect was fecussed on the procmases which control estuar1ne
and river composition.

Within the GI5B41 Ervicormental Menitoring §ystém (GEMS) concerning the
inland waters, Unesco has arganized a workshop on "Monitoring of
Partigulate Matter Qualily in Rivers and Lakes" held in Budapest, {(November

1978 ). producad a chapter—of the GEMS-Watsr Operational—Guide—cn—this -
topic, and will organize in Novembpar 1980 in Dakar s training course on
watesr quality monitoring.

Agtivities proposed

(a) From 1981 g 1983

The project will start with a survey of the present status in the
countries, particularly for those: which met difficultiss in participating
in the MED=IX and MED=X projects. The consultant will visit the National
Ressarch Centres selscted by UNEP and ensure that they can effectively
carry out a rgular monitoring of privers. The first selection of rivers
established during the MED=-IX and MED-X project will be revised and amendad
together with the idantification of the resultant needs (technician
training, apparatus...). Particular attention will be paid to the
laboratory carrying cub the chemical analyses.

-
>

Following the survey an expert meeting of the perscns in charge of river
watar quality monitoring in the Member States will be set up to ensure a
commen procz2dure and methodelogy of river monitoring ineluding: sampling,
sample conservation and pre-trestment, choice of water quality
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detarminants, chois of rivers, data collecting and treatment and finally to
identify regresentative estuaries for the implementation of pilet projects.

A data collection and.tTeatment system must be sat up in agra2ement with the

.. Ipternational Computar Centre in - Geneva. - for thia the GEMS-WATER data. _

collection systam presently operating at the WHO Cantr= of Burlington
(Canada} can be- adapted to Mediterranesn probliems.

Unesco will cowordinate with other participating agencies a programme of
analytical quaiity control between _the National Resaesrch Centres. This
prograsme could be intergrated wiinin the future programmes concerning ses
. water, sediments and biota -snalyses and will start with the more common
detsrminants monitoresd by every National Research Centre and end with the
more: difficult ones.

Fellowing the meeting of exparts from the National Ressarch Centrss, Unesco
will organize technician training smssions in laborstories specializsd in
wat2y analyses. These: could be some- Naticnal Ressarch Cantr=s or other
labgratories from adninistrations, universities or UN agenciss.

{b) From 1983=19%¢

Regular mestings of expsris (each twa years) to review the state of river
pollutants inputs in the Mediterranesn and the cbserved trends. This
meeting will revisw the documents of each National Research Centre, plus
data trmatment cutput from the Intarnationsl Computing Centr2 and will
provide UNEP and the countries with a critical report.

__ Requlas Analytical Qualify Conittol exersisss will continue particulacly _ ...

conceening the parameters most difficult to anslyse such as soms heavy
metals or toxic organics compounds. ‘

The menitoring of the river-sea intarface {(estusrine zone) and the salt
marshes will start after completion of the pilat project (see Annex [).

The river water discharges from year to year will be published as a Yesr
book. This will serve as a basis to estimats the total water input from
land to the Mediterranesn, a major component of the Mediterranean water
budget. This very important data is still paoorly knewn and is liksly to
major changes. It is proposed to held a special intsragency workshop on
this subject in which Unesco will provide the land-based scurcas.

Qutnuts

(a) From 1981-1583

Report cn present stats of river menitoring (198l) after the consultants'
visits and the experimenting. This report will be compared to the pravious
cne (1976) made at the beginning of the Meditarransan Action Plan.

River water qualily Yearbooks ar= planned each year with the help of the
Intarnational Computing Cantre for the data cutput. These Yearbooks will
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be similar to national or internatiomnal yearbacks {(such as the Rhone
Commission, or the Mekong Commission). They will serve as a3 basis to
astimate the pollutant loads, thair trends, the evelution of the monitoring
activities etc.

River discharges Yearbooks will also be editad. They will be used for the
computation of the pollutant loads and to estimate the avolution of the
water input to the sea, threstened by damming, irrigation practises,
desertification etc.

{b) From 1983 to 1990

Reqular reports of the statms of river pallutant loads to the Mediterranesn
Sea will be provided tn UNEP and the Member States on the basis of expsrt
. mestings (two years intervals) and annual Yearbooks.

[dentification of the major pollutant river inputs for esch type of pollutant
"will be made regularly and communicatsd to UNEP and to Member Statas.

Eastimate of the medification of river poilutants loads through the estusrine
zone will be made on the basis of the expegrience gained in the pilot project
and on the monitoring network of estuaries dnd sallb marshes (Annex [).
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Workplan and timetable

(a) L1981 - 1985

Qctober 1981

End. of 1981

March 1982

March=June 1982

June=(Qctcher 1982

 November 1982 - April 1983

1983

June 1983

March 1984

e it i e o g et gL

June 15984

(b) 1984-199Q

"1584.

1986

1988

1994

IS8I/1985 dEry e e
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© Starting Jurie 1981 to-—~ --—--— - Consultant visits-to-the countries

Meeting of experts from National Resesrch
Centre

Report on the present state of monitoring
of the Mediterranean Sea )

Organization of data collection and
treatment with the Internstional Computing

Centre in’' Geneva

Training sessions of water quality
technicians

First intercalibration exercise

First full yesr of monitoring according
to an agreed methodology

Edition of 1981-1982 water guality data

Second expert meeting to examine the

Edition of the first water quality
yearbook covering the year 1983

Setting up of water quality momitoring
programmes on estuarine zone and salt
marsihes

Expert meeting from National Research
Centre: progress in river water quality
manitoring during 1984/1985 and improvement
of their quality during this period

Same for the pericd J986/1587
Fingl meeting concerning the pericd

1988/1989 and the total period covering
1981 to 1989
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Budget )
1981 1982 1983
UNEP Uneaco UNEP Unesco UNEP  Unesco
Direct assistance ta - - 19,000 4,000 - -
national. institutions
Equipment, materisl - - - - - -
Me=tings
Organizational costs 8,000 3,000 15,000 4,000  lu,000 2,000
Travel 20,000 - 30,000 - 36,000 -
28,000 3,000 45,000 4,000  4u,000 2,000
Ca~ardinatimg costs - 15,000 - 18,000 - 2,080
Consuliancy fass 8,000 - 15,000 - 15,000 -
Travel 6,000 - 4,000 - 2,000 -
Reporting costs 3,000 2,000 3,008 4,000 $,000 2,000
Miscellanecus 2,000 3,000 4qu 2,000 400 2,000
Total 47,000 23,000 84,000 28,000 8,000 21,000

For the second phase of the project, the estimated annual budget is:

{a) 1984-.589
UNESCD 20,000
UNEP 50,000

{h) 1550
UNESCO 30,000
UNEP 40,000

Notz2: The execution proper of the pilot project (Annex) is not included in

the budget.

This is to be financad by the country where the pilot project
iz locatad with or without financial assistancs from ocutside.
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ANNEX

PILOT PROJECT ON WATER QUALITY MONITORING OF ESTUARINE ZONE AND ADJACENT

AREAS (SALT MARSHES) (ref. paragraphs 26c and 39m of UNEP/WGG.46/4). N

Objectives -
(a) Long=term (1983-199Q)
- To assess: the actual discharge of pollutant to Mediterranesn Ses taking
into account the biogeochemical processes occurring in the estuarine
" zone.
- To implement pilot projects on various representative estuaries. 'I'

(b) Short-term (1981~1583)

- To agree on e common methodology for menitoring water and sediment in the
estuarine zone.

= To gelect rspresentative Msditerranean estuaries toc implement pilot
projects..

- To train scientists in the field of estuarine quality contrel. ' -

= Ta hold a workanop on specific problems releavant to Mediterranean
estuaries and salt marshes.

T ey [ — T S Ay ST DR it s T T A e -

mm e e T T TR e T S e LT ——

ackground

Described before. ‘

Activities
The criteria for selection of estuaries will be:

- Representativity of the estuary (including salt marshes) e.g.
industrialized vs remote, river discharge.

- Adequate monitoring facilities: ship, laboratory.... -
- Pre-existing studies of sedimentological, hydrolegical characteristics... .

- Quality of river monitoring (water gauging stations, long=term river
quality monitoring...).

ldentification of scientists and centres, with experience in the field of .
brackish zone monitoring, to their sampling facilities (ship and sampling

apparatus); to their analytical facilities, and to their capabilities of

recaiving trainees.



The gites will be monitored during one year which the emphasis will be
put on testing the material and the methodology (frequency of sampling,
sample treatment, specific measurement ete.).

In the meantime laboratory tests will bDe realized to ensure the best
analytical methods particularly in view of the specific estuarine
conditions such as variable salinity.

At the end of the first phage (1581-1985) a report will be presented
including the results of the tasts, the salescted methodology and gquidelines
for the interprstation of the collected data snd implesentation of the
pilot projects.

The- axparts of the National Research Centress invelved in river and ocssn
water monitoring in the Mediterranean will be convened to a meeting whers
the methodology of brackish water monitoring will be presented and
discussed. The meeting should agres on a2 common methodology (including the
choice of parametsrs, sampling operations, analytical wark atc.) and an
gelscted sifes to bDe monitor=d in the Meditarranean.

Following the meeting training session of tachnicians will be organized on
the pilot sites.

Monitoring of selectad sites will then begin acearding to the agreed
methodology.

Regular analytical quality control will ensure the interccmparability of
water and sediments analyses. These inter-comparisons will be set up om
material collected on the gilot sites or similar to them, with the help of
the menitoring taam.



5.2 MONITORING OF ATMOSPHERE (ref. paragraphs 22-25 of UNEP/WG.46/4).
Received from WMO : 3 October 1980.

Objectives

(a) Short=term (1983)

- To establish an operational cora network {in the frame of BAPMoN) to
sample and analyse air pollutants supposed to contribute to the pollution
of the Mediterranean. N

- Tg elaborate and prepare an expanded programme for long-term routine
monitoring of the atmosphere (beyond 1983).

{b) Long-term (19%0)

- To egtablish in detail the distribution and variation of pollutant levels
in the atmosphers..

- To assess the deposition of pellutants into the Mediterranesn Ses from
the- atmosphers.

- To identify long~term trends in the concentration of significant
congtituents in the atmosphere which may affect the Mediterranean
environment .

- To predict future atmespheric pollution states and processes by using
trangpart and depesition models toc be developed and tested in the first
- phase.of the project.lin conjunckion .with.the EMEP). . . _

Backg;cund

The atmosphere acts as a major means af transpert for pollutants ultimately
deposited on water bodies and in particular on regional seas which are
surrounded by potential man-made pcllution sources. For example, it wes
estimated that between one {enth and a few percent of the total content of
certain pollutants present in the Baltic Sea are annually deposited from
the atmosphere. For the Mediterranesn Sea as a mych more enclosed body
with comparable existing pollution sources, the situation should be even
worse. An attempt to quantify the contribution to Mediterranean pollution
by substances transported by the atmosphere and deposited by dry
deposition, rain-out and wash-out is necessary to construct a picture of
the relative contribution to the total and varisgbility of anthropogenic
pollution of the Mediterranean Sea.

Monitoring the ztmosphere and in particular wet precipitation in open ses
areas is tachnically difficult if not impossible to de. So far, no
accurate procsdure is available for sampling wet precipitation on board
ships. Therefore it is necessary to develop a basis to estimate and to
understand the deposition processes which can be modelled by using
metecrclogical parameters. This hess been done within the existing ECE



. Co=gperative Programme for the Moniteoring and Lvaluation of the Long= Range
Transmission of Atmospheric'Pollutants in Eurcpe {(EMEP) for which, with
WMO's participation, Meteorclogical Synthesizing Centres are operated which
estimate several times daily the long-cange trensport and deposition for a
large number of localities in Europe. Part of the Mediterranean is covered
in this activity in g0 far ag this region is part of the ares which is
conaidered as possible starting points for air trajectories and long-range
transport.

Conmtinuous opersting of air monitoring stations located at selected points
arourd the Mediterranean and possibly on small islands would provide
information which can be used as input to tranmsport and deposition models.
Depending on the wind field, the coastal stations would provide data on the’
transport from the continental scurce regions or the transport of f the ses
while stations on small islands would monitor the transport and depesition
at intermediata points over the "source leas! ares of the ses and hencs
heln to verify calculated depgsition and model results. BSoth types of
stations would need to monitor the concsntration of the azeposol content

{ suspended particulats mgtiter smaller than 15 m 0 ag subject Lo laonger
range transport) and the composition of wet precipitation. These stations
wauld in principle follow the menitoring programme carried qubt at BAPMaN
and. EMEP stations in Europe, but include scme more parametars of particular
interesst to marine pollution {pesticides, organics).

Ragarding thegratical (modelling) work this would be accomplished by
extending the area already covered in EMEP to include the whole aof the
Medjitarranean which is already covered to a large axtent.

Aa.far as the medelling of air Flow and orographic precipitation in the
northern part of the Meditsrranesn is concerned the results smerging from
the Alpine Experiment (ALPEX) will be a valusble contributicn in particular
the aircraft scundings made at different lavels.

Activities

- A feasibility study will be conductad in ordex to identify the best
sampling sites in such a way that they will correspoend to WMO COperations
Manual for Sampling and Analysis Technigues for Chemical Constibuents in
Air and Precipitation. )

-~ This study would include rescommendations for the location of sampling
sites as proposed by the EMEP Meteorclogical Synthesizing Centres.

- Training and consultation will be organized Lo disseminates the tachnigues
for sampling of air pollutants.

- Meetings of experts will be held to discuss the problems associated with
‘transport of pollutants from the atmosphere to the Mediterranean Sea.

= ln consultation with Govermments of the Region, cne ar two regional
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laboratories will be identified for anmalysis of pollutaqts, particularly
heavy metals, DOT, PCB, radio=nuclides and pathogens. This may include
provision of complementary eguipment.

-

Outguts
{a) 1983 (Phase 1)

- Development of a comprehensive plan of action for future monitoring of
the- atmosphere.

- Implement a core network of stations for mbnitoring pollution of the
atmosphere around the Mediterranesn Sea.

- Develop proposals for a minimum long=-term monitoring programme of the
atmosphere in the Region.

~ Tentative calculation of atmospheric deposition for certain Mediterranean
sub-areas using data generated in the preliminary core-network.

{5} L9%0 (Phase 2)

-~ Finalization of a long-term programme for the monitoring of the
atmosphere in the Mediterranean Region.

- Preliminary quantitative assessment of the tramsport and depgsition of
atmospheric pollutants into the Meditarrarean Sesa.

- Report describing detailed studies conducted on monitoring of the
atmosphere of the Region (including the use of mathematical models) and
proposals for future work in this field.

Workplan and timetable

Starting and coding

Activities ( from month O)
Formulation of policy guidelines 0=2
Identification of central laboratories 0-4

equipped to analyse substances which
reguire sophisticated egquipment

A feasibility study for identification 26
of the best sampling sites

fraining and consultations far 2-12
establishing techniques

Field monitoring programme B=36
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Search and collection of literature Q=36
on atmespheric pollution of the Region
Qrganization and convening of mestings 10-34
Production of final report including 32-36
recommendations for future air pollution
monitoring in the Region
Budgst. R
1981-1983 1984-1590
UNEP WMO UNEF wMO
I. Direct assistancs tn 180,000 53,000 245,000 1og,q000
naticnal institutions in
terms of training experts,
aguipment, etc.
[I. Meetings 3Q,000 10,000 34,000 20,000
I11. Ce~oxdinating costs 53,000 ig,000  10g,doc 20,000
IV. Reporting costs 10,000 ~ 25,008 10,000
V. Miscallaneous 30,000 50,000 igo,000 180,000
Total Jgc,0c0 120,000 540,000 250,000

b mmr——— s

L ——



6.. DEVELOPMENT OF SAMPLING AND ANALYTICAL TECHNIWUES

6.1 LEVELS OF POLLUTANTS IN MARINE BIOTA (ref. paragraph 39a of
UNEP/WG.46/4). Received from FAG : L October 1SHO.. '

Objectives
To provide proposals for additional sets of reference methods for the

determipation of selected pollutants to be adoptsd in connection with the
provisions of the Convention and its related protocols.

To develop and harmonize methods For analysis of selectad pellutants on a
Mediterranen basis taking into sccount already existing standard methods.

Background information

{he following sampling and analytical technigues, developed during the
pilot phase of the project (MED POL - PMASE I}, were based on the mandatory
pollutants and species;

atomic absorption spectrophotometry after liquid pressure decomposition
of the organic material; .

- Determination of total mercury in edible tissue of mussles by flameless
atomic absorpticn spectrophotometry after liquid pressure decomposition
of the organic material;

= Determination of DDTs' in edible tissue of shrimps and fish by gas liquid
chromatograpnys;

- Determination of DDTs in edible tissue of mussels by gas liguid -
chromatography.

Acgording to the basic document for long=term programme for pollution
monitoring and research in the Mediterranean (MED POL - PHASE LI} taking
into consideration the Protocol for the Protection of the Mediterrsnean Ses
against Pollution from Land-Based Sources (LBS) several other sampling and
gnalytical techniques for monitoring levels of pollutants in marine .
organisms should be developed.



Activities envisaged

Three groups of substances for which methodolagiss should be developed can
be identified:

= Group I : Substances and biota. For which draft rsference methods have
alre=ady Deen developed.

- Group 1l : Substancss and biota for which methods weres adopted during the
Phase: L but for which refersncs methods have not yet bBeen developed. :

- Group 11l & Substances in Ammex [ and 11 of the Protocal for the
Protection of the Mediterranesn Ses against Pollution from Land-Based
Sources for which common methodologies have not been developed.

For the Lroup [ substances and biota the preposed r2fersnce methods should
be tasted Dy selecied research centres Doth rapresenting industrial and
developing countries. The methods should be svaluatad under laboratory
conditions and eventually comparsd with other methods or medifications. A
short meeting of the re=search centres inveolved will tacinically and
statistically evaluate and finalize the refersnce methods for

adoption by the Cantracting Parties.

Groug II refarsnce methads will be pgrepared by a consultant and based on
the methodologiss already used during Phase 1 taking intn account alpwady
existing methods. In the same way as for Group 1 methods, the- methods
should then De tested by 3 number of salectsd labaratoriss and evaluated
and finalized at a small meeting on draft r=fersncs methods for adaption by
the Contracting Parties.

As Group 1I1 substances wers not analysed during Phase [, no commonly
accepted methodology in the Medibsrra2nesn exist. (he first stap woulid
thersfore have to be to crganize a2 small meeting of analysts from the
Mediterranesn expsrienced in this field. The meeating should be organized
in collaboration with the Inteenabional Laboratory for Marine Radicactivity
in Monaco.

The objective of the meeting will be to identify those methadologies that
can eventually be. daveloped into refsrence methods. These proposed
methodologies will then be developed by some gzelected laboratories and a
draft manual will be prapared during 1985. After l98J the analyses of
these subatances will become a mandatory part of the menitaring. When the
participating centres have sufficient capabilitiss with thesa anaiysas,
draft refersnce methods can be prepared by a sonsultant and tested and
evaluated by selected centres as for Group [ and II methods. Refersnce
methods for this group of substances ares expected to be available for
adoption by the Contracting Parties not later than 1586.

Should, however, the rsquirsments of the Land-Based Sources Protoesl during
this period change the rsguirements for reference methods, new subsitances
and methods can be introduced with subsaguent amendments of the project
document.
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OutEuts
1981-1983

References methods for:

Group [

Determination of total mercury in edible tissue of fish by flameless atomic
absarption spectrophotometry after liquid pressure decomposition of the

* grganic material.

Determination of total mercury in edible tissue of mussels by flameleas
atomic absorption spectrophotometry after liquid pressure decomposition of

the crganic material.

Vetarmination of DDTs in edible :issues of shrimps snd fish by gas-liquid
chromatography.

Determination of ODTs in edible tissue of mussels by gas=liguid
chromatography.

Groyp I1

Detearmination of cadmium (and eventually copper and zinc) in edible tissue
of figh by atomic absorption spectrophotometry after liguid pressure
decomposition of the organic material.

Vetermination of cadmium (and eventually coper and z2ine) in edible tissue
of mugsels by atomic absorption spectrophotometry after liquid pressure

decomposition of the organic material.

Determination of PCBs in edible tissue of shrimps and fish by gas-liquid
chromatography.

Uetermination of PCBs in edible tissue of mussels by gas-liquid
chromatography.

Group III
Draft manual for determination of radionuclides in marine organisms.
Draft manual for determination of benzopyrene in marine aerganisms.

Draft manual for determinetion of phenols in marine organisms.

f,
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Workplan ‘and timetable

Activity
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Timetable

Rasponaible

- Designation of national research April 1981

centres to test the proposed
refarsnca methods (Group I)

- Testing period

- Meeting of the above-
regearciy ce=ntres snd

preparation of relavant

reports

- Consultant hired for the
preparation of a draft for
the Group [I refersnce

methods

- Designation of national
Imssarch cantres to tast
Group 11 refersnce methods

- Testing period

- Meesting of the above research
c=ntres and praparation of
————————reports

-~

- Mesating of analysts from
expariencad Mediterranesn
laboratories and IAEA to
identify methodologies for

Groug IIL

- Degignation of national
research csnires to develop

Group III tachnicues

~ Development of techniques
and preparation of a manual

- Draft refers=nce methods
prepared Dy a consultant

-~ Testing period

- Mesting of the research
centres and preparation

of re2port

June=
Septembar 1981

Octoherw

Decembar 1981

JuUnge=
Cecambar 1981

January 1982

April-
September L1582

Cctober L5942~
Decamber 19482

Septamher 1982

January 1983

April 1983-
March 1984

Septambsr 1584
January-
Jurne L1985

Ucteber 1985=
December 1545

National MED Pol
focal peint in
gollaberation with FAOQ

Nationsl research
cantres

FAQ im
¢ollaboration
with research
ce=ntres

FAQ

Mational MED Pol
focal point in
enllaburation with FAQ

National research
cantres

FAQ in conllabhoration

with resesarch centras

FAG

Nationel MED Fol focal
paint in collaboration
with FAQ

National resszarch
cantres

FAG
Natisnal resesrch
centras

FAQ in collaboration
with research centres



Budget

(a) Contribution from the MED Trust Fund

1981 1982 1983 1984~199 -

l. Direct assistance to ' -
national institutions(s)
- Training - - -
- Experts 14,000 15,000 10,000
- Equipment - - -
- Material 5,800 7,080 2,800
- Services - - -
2. Meetings ' 8,000 16,000 8,000 .
(Group I, II and 11l >
substances
3. Co~ordinating costs (FAQ) are shown as separate budget
4. Reporting costs - 3,0uu 5,Ulu
5. Miscellanequs 2,000 2,00u 2,000
Total 25,800 43,000 25,400 30,U0u
(per yesar)
(b) Contribution from participating research centres: .

- Provigion of laboratory space
' - Personnel (scientists and technicians)
- Qperating costs of major equipment

= Other costs (secretarial assistance, minor equipment, chemicals etc.

»t

¥
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DEVELOPMENT OF REPORTING FOURMATS




8. FURMULATION OF PROPOSALS FOR COMMON EMISSION STANDARDS

¥.1 EMISSION STANDARDS FOR SUBSTANCES LISTED IN ANNEX I OF THE LAND-BASED
SOURCES PHOTOCUL (ref. paragraph 39c of UNEP/WG.46/4). Received from
WHO : & October 19840.

Objectives

To formulatse the rationale for improving emissicn standards for substances
ligted in Ammex I (Black lList) of the Protocol on the Land Based Sources of
pellution.

Te formulatz proposals for common emission standards for selected
substances of the black list, taking into consideration needs, importance,
urgency and applicability.

To formulate a long term programme for gradual development of emission
standards and cover additional aspects of Article 5 of the Protocol.

H

Background

Under article 8 of the Convention for the protection of the Mediterranean
Sea against pollution, it is specified that the Contracting Parties shall
take all appropriate measures to prevent, abate and combat pollution of the
Maditarranean Sea area caused by Land-Based Scurces.

Moreover, under article 15, it is foreseen that the Contracting Parties may
adopt additional Protocols to the convention.

Based on these articles and on articles 4, paragraph 2 of the said
Convention, the contracting parties adopted, in May 198U, in Athens, a
Protocol for the Protection of the Meditarraena Sea against pollution from
Land-Based Sources.

In article 5 of the above Protocol, it is stipuiated, "l. The parties
undertake to eliminatz.... etc. (see page 2 of the Protocel, article 5).

The proposaed herewith project is to formulate proposals for common emission
standards for substances listed in Annex 1 of the Land-Based sources
Protocnl according to the above referred to Article 3 of that Protocol.



Préposed activities

S

2.

3‘

4,

2.

Undertake a detailed review of axisting emission standsrds for
selected pollutants of the "Black list" in the Meditarranesn Region
and in other comparaplas areas.

This review will inciude appraisal of the epplicability of these
standards, their results and efficiency, the difficulties encountaped
and their economic aspects.

Develop propcosals for the gradual establishment of emission standards
of selected substances, taking inte considerstion needs, urgency,
cenditions and economic especis.

Preparation of a programme concarning the establisiment of emission
standards (for substances of the Black list) in general and covering
alsc the other aspects of article 5 of the Protoeszl.

The proposed work under L, 2 and. 3 above will bD® carrisd out by an
appropriate institute or e qualified consultant, on a contractuyal
basis.

Morsover, it is proposed that the results of the proposed sbove 3
activitiss will be reviswed and sppraised Dy a mesting of experts of
Meditsrranesn countries. It is also expected that the mesting will
make recommendations. [his mesting may be combined with sther enmual
mestings provided for promoting, reviewing, and evaluating the
proposed parallel projects (see 5 below). .

Follow up for the proposed programme {(activity 3 above).

A consultantship is tentatively provided for to assist the initiation
of the programme to be prepared by activity 3 abgve.

Meetings

Annual consuyltation of national experts of Mediterranesn countries
participating actively in the implesmentation of the proposed projects
will be organized. The mestings will aim at stimulating thes active
participation of the national services in the proposed activities.
They will also provide an appropriata forum for reviswing, assessing
and adjusting the work carried cut. The above meeting will also cgver
cther related projects included in the long-teim programme.

fraining and Technical assistancs

A mumber of Mediterranesn countries, particularly developing
countries, will requirs varying dagrees of assistance, particularly in
the aspects of persornel training and exchange of knowladge and
exparisnca thesugh direct contact. This will emabie them to provide

. -tire- required nationel inputs in the project and to develop the

necessary national service and competencs for the establishment,
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implementation and follow up of pollution control measures standards
for use. During the first period (1981-1983) of the long-term
programme, it is intended to organize a training component of the
projesct along the following lines:

- Short training of selected individuals from Mediterranean countries
in the relevant aspects of criteria and standards through
appropriate seminars.

- On the job training by visiting national services and others
responsible for matters concerning criteria and standards, in
industrialized Mediterranean countries as well as ip other countries
under comparsble conditions.

Qutput
The expected output of this project is as follows:

Report on existing emission standards for selected poliutants (from the
Black list) in the Mediterranean Region and other comparable aress,
including their evaluation and economic efficiency.

Proposals for the establishment and gradual application of emission
standards for selected substances (from "HBlack' list) based on the
-importance, urgency, local conditions and economic feasibility.

‘A long-term programme for gradual development of emigsion standards and fer
meeting all the requirements of article 5 of the Protocol.

H

Workplan and timetable

Starting and ending

Activities - (from month 0)
1, 2 and 3 4 -5
4 13 - 3y ‘
Meetings 5 - 4 days meeting
" 17 - 4 days meeting
" 29 - 4 days meeting
Training . 0 - 30 for a total period of

30 weeks
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Tentative Budget (in US doliars)

1981 1982 1983 1984-1990
. Experts - 6,000 12,000
Sub=contract 10,000 10,000 -
Equipment - - -
Training 4,500 9,000 13,500

{i) Direct asaistancs 14,500 25,000 25,500

{ii) Meetings™ 4,000 9,U00 4,000
(iii} Co=ordimetion 3,000 5,000 5,000
(IV) Reporting cost 2,000 2,000 2,000
{v) Miscellaneous L,uL 1,uuu L,ugu
Fotal 264,500 42,000 36,500 5U,00U

(par year)

WHO Contribution in
in services 5,008 8,00a 7,000

*1t is proposed to organize an annual meeting for stimulating,
reviewing, evaluating end adjusting work undertakesn by rslated
projects. Ihe egtimatad cost (4,000) per year represents the
shars of the present project to the total cost of these meetings.
the additicnal smount provided in 1982 is intanded to
cover the specific needs of the present project.
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9. DEVELOPMENT OF STIENTIFIC RATIUNALE FOR THE FURMULATION
OF ENYIRONMENTAL QUALITY CRITERIA

9.1 ENVIRONMENTAL QUALITY CRITERIA iSTANDARDS‘ OF USE) FOR BATHING WATERS,
SHELLFISH GCROWING WATERS AND EDIBLE MARINE. ORGANISMS, WITH PARTICULAR
REFERENCE TO EPIDEMIDLOGICAL STUDIES. (sme description under 10.1).



10. EPIDEMIDLOGICAL STUDIES

10.1 ENVIRONMENTAL QUALITY CRITERIA (STANDARUS OF USE) FOR BATHING WATERS,
SHELLFISH-GROWING WATERS AND EDIBLE MARINE ORGANISMS, WITH PARTICULAR
REFERENCE 7O EPIDEMIOLOGICAL STUDIES (Ref. paragraph 3%e of
UNEP/WG.46/4). Received from WHO : 6 UCTUBER 194U.

Ubjectives .
The long~term objectives of MED POL Phase Il are described in the long-term

programme for Pollution monitoring and Research in the Mediterranean (MED

POL - Phase II1). (Reference daocument UNEP/WG.48/4)

The specific objectives of the proposed herewith project are the following:

- Lo assess the adeguacy of the exigting interim criteria for ccastal water B,
quality by studying them in depth and adjust as necsssary; -

- to develop rew criteria and standards for substances listed in Annex II
of the Protocnl for Protection of the Mediterranean Ses against Pollution
from Land-based_Soqurces, based on regional priorities snd requjrements,
with regard to coastal water quality;

- to ascertain the relationship beiween dose and response by developing .
appropriate epidemiclogical studies;

- to further promote exchange cf‘kﬁawledge and experience in the field of
epidemioclogy between the countries of the regionj

- to sventually develop a scheme for certification of adequate procedures,
thus providing the basis for consensus and a uniform approach to the
protaciion of human health in the Mediterranesn.

Background "
The pilot phase of the Mediterranean Pollution monitoring and research .-

programme, constityting the environmental assessment component of the

UNEP=-gponsored Mediterranesn Action Plan wes adopted by the

Intergovernmental Meeting on the Protection of the Meditesrranean

{Barcelona, 28 January - & Februery 1975), and is scheduled to terminats on .
31 March 1981.

Une of the projects within this component was the Joint WHG/UNEP
Co-ordinated Pilot Preject on Coastal Water Quality Control in the

i
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Mediterranean (MED POL YII). Its main objective has been the asssssment of
the potential health hazards connected with the coaatal waters of the
Mediterranean needad for the rational design and efficient implementation
of natignal prugrammes. for the control of coastal pollution from land-based
sourcss in the are=a. The cbjectives also included the initiation of a
scisntific study on the epidemiological evidesnce of health effects
resuliing from inadequats sanitary conditions in coastal aress, and the
promotion of related studies.

During the pilot phase of MED POL VII, intacim envircrmental quality
griteria for (a) recrestional coastal watsr, (b) weter of shellfish culbture
arsas and {c) shellfish flesh, based on the available international
exparisnce, and the local conditions in the Mediterranean, werem agreed
upen. [k was understocd that sueh criteria would eventually have to he
assassed and, if negsssary, adjusted. Such assassment wauld require the
carrying=out. of short- and long-tarm epidemiological studies aimed at
providing the necssaary data base for evaluating health effects.

Article 7 of the Protocol for the Protection of the Meditarranesan Ses
against pollution from Land-based sources, signed by Medifarranean Coastal
States in Athens in May 1980, binds the contracting partiss to
prograssively formulata and adopt, in cooperation with the competent
intarnational organizations, common guidelines, standazds and criteria,
directly applicabis to conditions prevailing in the Meditsrranean region,
ra2cquired for implementation of the Protocol. Such guidelines, standards
and critesria specifically include those dealing with "the quality of
sea~watar used for specific purposes that are necessary for the grotsction
of human health, living rescgurces and eccsystems®.

Following the results and conclusions of the pilot phase of MED POL in
March 1981, a second phase i3 proposed. This phase consists of a long-term
pellution menitoring and research programme in terms of Articies L0 and 11
of the Convention for the Protaction of the Meditsrranean Ses against
Pollution, as well as of relavant articies in its relatasd Protocols. Apart
from the monitoring sisment to maintain a continuous asseasment of marine
pollution levels, the programme alsc ¢ontains a research and study element
directly relevant to the gathering of information and to the development
and implementation of the messuyres laid down in the Convention and
F¥rotocols.

Epidemiclogical studies as followeup work initiated during the pilot Phase
I in that domain are also included in Phase II.

The present proposed project forms part of the reseapch and study element
of Phase II of MED POL (UNEP/WG.4, item 39, paragraph e), it is also
complementary to the cther project propesed alsc in Phase I and concarning
the studies on Guidalines and Critaria for the application of Artisie 7 of
the Land-based Pollution Protoesl, (project L here included), in that it
covers the aspect of coastal water quality critaria defined ther=in.

—e _— - [ e -—
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Proposed activities

1.

Asseasment of the adequacy of existing interim criteria for coastal
water quality.

The proposed activity is aimed at providing the data required for the
agsessment of existing interim quality criteria in coastal area in
relation to human health.

The following work will be: undertaken during the first period
(1561-1983) of the long-term programme:

1.1 A critical review of relevent literature dealing with

1.2

1.5

relationships between quality criteria established in relation to
bathing water culture water for shellfigh, and shellfish flesh,
and human heslth; this should include assessment of some
impertant determinants influencing these relations such as (waste
wakar treatiment, disinfection, epidemiclogical situation).

A collaborative regiomal investigation on the relationships
between present quality critsria and the presence of gelected
pathogens of importance in the region. This will include
simultaneous assessment of indicators representing present
quality criteria and selected pathogens including Salmonella,
Shigella, Yersinia.  For these indicators—and pathogens, as well
as for viruses, their presence will be investigated in water,
shellfish and sediments. Relevant monitoring activities would be

coordinated with those related to monitoring of coastal waters .

proposed in other parallel activities.

The first item will be undertaksn with the assistance of an
expert consultant. The second one will alsc be carried out with
the assistance of an expert who will organize.the programme, in
collaboration with participating national institutions interested
in this specific subject, and eventually prepare the relevant
evaluation.

During the second period (1984-1990), the Follawing waork will be
carried out:

Extended investigations based on experience gained in L.Z above.

Development of expected reguirements of new critera and standards for
additional substances listed in the Land-Based Pollution Protocol,
with regard to coastal water quality.

This activity is necessarily an extension of the first activity and
will be particularly directed at relevant pathogenic micro-organisms.
The wark is envisaged for performance during the second period
(1984-1990) of the long-term programme and will comsist of the
following:




2.1{a) Extended investigatiocns based on simultaneous assessment of
selected indicators from experience gained during the first
periocd, supplementad eventually by coliphages, and of selzcted
pathogens such as Campylobacter, Fseudomonas aeruginesa,
Staphylocneci, Vibrin, selected intestinal viruses and c=rtain
protozua.

2.2(b) Comparison of selectzsd pathogens and known indicators
{enliforms, faecal coli, faecal streptocseesi, Clostridium
perfringens, coliphages, coprostansl) may be undertaken.
Sslection of new and better indicators marking faecal
pollution may result.

2.2 Following results from epidemiological studiss indicating that
some arganisms such as protozoa play a role in health risks,
supplements to existing methodological guidelines with regard to
the above-mentioned orgamisms may Se prepared. Such guidelines
would involve tachnics of monitoring of sma water, ssdiments,.
ghellfish and coastal sand.

2.3 Collaborative reqgional investigations as o the pressnca of
antibiotic resistant bacteria. Such examinations would involve
orgamisms such as enterotoxigenic E&. coli and Salmoneila.
Resylis must be expressed as a percentage of resistant faecal
eali with reference to a sampliing peint.

The fipst item will De undertaken with the assistance of an
expert for preparation and organization of ths prdgramme in

o tollabopration with participaring aariomal isstitukismg. intarested. — e

in this specifisc subject, and alse for preparation of final
evaluation. The second jtem will be undertaken with the
assistance of three short-tarm expert consultants with respective
specializations in bacteriology, parasitolegy and virology. Ihe
third item will be undertaken with the assistancs of an expert
eonsulkant for prepgaration and coordination of the programme, and
eventually for the preparation of the evaluation report.

Develaopment of appropriates epidemiologicsl studies

This setivity is intended to provide the necesssary datz on health
effects connected with the waten qualibty as messured by
microbiclogical, chemigal or physical indicaters of its pollutien in
different areas of the Meditarranean, at different times of the year,
and including both non-resident and resident groups.

The activity will consist in the matching of available environmental
data with clinical symptoms of disease in selected random samples of
the population, the latter to be determined by dir=ct personal
interview and a mailed questicnmnaire {o enable investigation of beth
short- and medium-term symptomatology. During the first period
{1981l-1585) of the long-term programme, the activity will procsed as
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follows:

J.l convening of a meeting of national epidemiologists to formulate
the methodology of the proposed studies and decide on sampling
areas, taking into consideration the monitored selected coastal
areas included in MED POL phase I1 (UNEP/WG.46/4).

3.2 initiation of the epidemiological studies themselves (during the
firat half of 1982), with continuous evaluation by national
epidemiologists from participating countries and iransmission of
results to responsible national authorities.

An interim evaluation should be available by the end of this first
period.

The- first item will be undertaken with the assistance of an expert
congultant to prepare the necessary background and working
documentation for the meeting. Similarly, a consultant would also be
engaged &to assist in the organization and coordipation of
epidemiological studies- themselves and in the preparation of the
interim evaluation.

The project will be further developed and expanded during the second
period (1984-1990) of the long-tarm programme.

Meetings

Annual consultations between epidemiologists (and scientists in cother
relevant disciplines) in Mediterranesn countries, responsible for
carrying out the national components of the project will take place.
The first consultation meeting (1581) will aim at providing the
necessary briefing to ensure full awareness of the implications of the
project, at defining the degree of participation by the various
Mediterranean couniries and at ensuring harmonization of inputs.”
However for the specifiic tasks provided in J5.. above, the meeting for
1981 will be extended for three additional days.

A mid=-term meeting (1982) will review progress and agree on any
necessary remedial measures and/or adjustments. The third meeting
(1983) will preview the results achieved during the first pericd of
the long-term programme and plan for the future.

Advantage will be taken of all three meetings to (a) include a
suitable training component; and (b) to cover relevant ground common
to other similar projects within the long-term programme.

Training and Technical Assistance
Varying degrees of technical assistance appear to be necessary in a

number of Mediterranesn countries, particularly as regards training of
personnel and exchange of knowledge and experience through mutual

ut
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contact, in order to enable the provision of the national inputs to
the project and the implementation of the Convention and the relevant
Protocols. Furthermore, it will also be necessary to develop training
in standardized methodologies in order to premotz comparsbility of
results.

Ouring the first period (1981-1983) of the long-term programme, it is
intanded to organize a3 training component of the project along the
following lines:

5.1 Training of selected individuals from Meditsrranean countries in
the relevant aspects of national participation in the project and
eventual implementation of measures agrsed upon.

5.2 Inclusion of any appropriate training component within the
meetings organized undey item & above.

A limited amount of egquipment especially expendsble materials aiming
at promoting acsuracy and comparability of results is alsg intended to
be provided to the participating nstional laboratories nominatad by
the National. Focal Points.

Qorkplan and-timetabla

The implementation of this workplan is subject'tn the availability of funds
for each activity propgsed..

Starting and ending

Activities —
1.1 3d .
l-Z 3"22.
3.1 85
3‘2 - 7‘25
4, Meetings -5 7 days meeting
=17 4 days meeting
=29 4 days mesting
Training =24 (for a period

af nine m/m in total)



Tentative Budget (in US dollars)

1981 1982 1983 1984-1990Q .
Experts 18,000 24,000 18,000
Training 18,000 9,000
(i} Direct assistance 62,000 72,000 42,000
(ii) Meetings* 2,000 4,000 4,000
{iii) Co=crdination 11,000 11,000 6,000
{iv) Reporting cost 3,000 3,000 3,000 .
(v} Miscellaneous 1,500 1,500 1,500
55,000
(per yesar)
[otal u7,500 91,500 56,500 235,540
(per yesr)
WHO Contribution in ST
in services 17,000 18,000 11,000

Note: Activity 2 will be initiated after 1983.

*1t is proposed to organize an annual meeting for stimulating, reviewing, .
evaluating and adjusting work undertaken by related projects. The

estimated cost ($4,000) per year represents the share of the present

project to the total cost of these meetings. In 1981 an additional amount

($5,000) has been included. It represents the specific needs of the

present project in order to carry out the tasks provided in times 3.1 and

4,
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1l. DEVELOPMENT OF GUIDELINES FOR APPLICATION OF ARTICLE 7
OF LAND-BASED SOURCES PROTOCOL.

11.1 GUIDELINES AND CRITERIA FOR THE APPLICATION QF ARTICLE 7 OF THE
PROTOCOL ON LAND-BASED SOURCES OF POLLUTION (ref. paragraph 39f of
UNEP/WG.46/4). Received from WHO : é OCTOBER 1980. .

Objectives

The long~term objectives of MED POL - PHASE II are described under the
Chapgtar "Objectives!" of the document UNEP/WG. 46/4.

The specific objectives aof the proposed activity, related to the
implementation of measures provided in the Protocol concerning pollution
from land-based sources, are to:

'

develop a format for data ccllection of major types of pallution sources: -

- make a comprehensive inventory of major sources of wastes discharge
directly into the sea;

-~ assess the nature and quantity of selectad pollutants entering the sea .
from important lend-based scurces;

- review present wasta ireatment and disposzl practiess

review legal instruments and regulatiocns for waste disposal;

-~ identify government services dealing with pollutien sourcss control,
through nominated National Focal Points;

- develop guidelines and standards or criteria dealing, in particular, P
withe

(a) the length, depth and position of pipelines for coastal ocutfalls,
taking into account, in particular, the methods used for
pre-=treatment of effluents;

(b) special requirements for effluents necessitating separate treatment; .
(¢} the quality of sea water used for specific purposes which is

necessary for the protsction of human health, living resources and
ecosystems;
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{d} the control and progressive replacement of products, installations
and industrial and other processes causing significant pollution of
the marine environment;

{e) specific requirements concerning the quantities of selected
) substances, listed in Annexes [ and II of the Protocol for the
Protection of the Meditsrranean Sea against Pollution from Land-Based
Sources, discharged, their concsntration in effluents. end methods
discharging thems

-~ ggaist in training personnel, necaséa:y for the application of the
guidelines.

-

Backggcund

‘l’ Under the terms of the Convention for the Protection of the Mediterranean
Ses against Pollution, adoptad in Barcalona in 1974, the Msditsrranean
Coastal Statas signed the Protocol for the Protection of the Meditarranean
Sea against Pollution from Land-8ased Scurces in Athens in May 1580.

Articla 7 of the above-mentioned Protocsl (annexed to this groject

. .document) binds the Contracting Parties to progressively formulate and
adept, in cocperation with the comuetent intsarnational organizations,
common guidelines, standards and critsria desling with the various messures
required for implamentation of the Protocol. The same article also
specifies that such guidelines, standards and criteria should bBe directly
applicable to conditions prsvailing in the Mediterranean ragion.

o rra——

During the pilot phasa of MED POL (1573~1980), ane specific project (MED

POL X) provided a preliminary survey of pollutants from land-based sources

. in the Meditarranean. UOther projects, by providing data on existing lavels
of pollutants in coastal watars (MED POL VII), and in the tissuyes of
gsalected marine organisms (MED PCOL II and I1), as well as an pollution of
the Mediterranean Sea through rivers (MED PQL IX) have given an indication
of the degres of existing gellution from land-based sscurces.

The results of tha gilot phase of MED POL have provided an approximate
initial picture of the state of pollution of the Mediterranean Sea. The
formulation of guidelires, standards and critasria for the contrsl of
land-based pollution, however, re=guires complementary information on
current conditions and activities within the region, as well as on the
various consiraints limiting the necessary control measures.

Phage II of MED POL consists essentially in a long-tarm gellution
menitoring and research grogramme in terms of Articles 10 and 11 of the
19756 Barvelona Convention, as well as of relevant Articles in the various
. protocols, including Articles 5, 6, 7, 8 and 9 of the Protocal for the

Protection of the Meditarranean Sea against Pollution from Land-8ased
Sources.

Apart from the monitoring element to maintain a continuous assessment of
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marine pollution levels, the long-term programme also contains a research
and study element directly relevant to the gathering of information and to
the development and implementation of the measures laid down in the
Convention and Protocols.

The present proposed activity forms part of the research and study element
of Phase LI of MED PUL, and is closeliy related with the part of the
long=-term programme dealing with monitoring of land-based sources of
pollution (chapter A) as well as the research and study topics under
paragraph 39e of UNEP/WG.46/4.

Proposed activities

l.

Length, depth and position of pipelines for coastal outfalils, taking
into account, in particular, the methods used for pre-trsatment of
eff luents

The following activities will be undertaken during the first period
(1981-1983) of the long-term prugramme:

L.L. A critical review of existing literature on the role of pipelines

in the sanitation system, including experimental evidence on
benefits and limitations, and evaluation of applicability or
ctherwige to the Mediterranesn ares.

1.2 Compilation of reliable and detailed information on existing
legislative measures regarding the discharge of wastz2s through
submarine outfalls in Mediterranean countries.

1.3 Recording the main types of sanitation systems existing in
the Mediterranean area, together with their reported efficiency,
with particular rsference to submarine outfalls.

1.4 Conduction with the co-operation of local authorities of in situ
invegtigations on selected submarine outfalls their technical
efficiency and cost-effectiveness.

1.5 Development of a code of practice related to the use of submarine
outfalls, preceded by various forms of treatment, for sewage
discharge, aimed at facilitating evaluation of the optimum
design of outfalls, and diffuser systems.

It is intended to undertake the first three items with the assistancs
of a consultant expert on the sanitation of marine waters with
experience in the design of treatment plants and submarine outfalls
and close participation of national competent services. The last two
items will be carried out with the assistance of a consultant expert
in research and design of coastal water sanitation systems, inclusive
of trestment and dispersion work, in close participation with national
Mediterranean experts. Draft reports will be circulated to individual
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exparts, mainly from Mediterranean countries, for comments and advice,
wheraver appropriate.

The second period (1984-139Q0) will be devotad to extensicn and
updating of all items and to more detailed investigations on item l.4,
which will be extended to cover sanitation systems relying mainly on
treatment accompanied by eithsr discharge or reuss.

Special requirements for effluents necessitating separats treatment
Campliance with the terms of the Protocol will involve the ad hoe
treatment of certain effluents prior to discharge. This will apply
particularly to Annex [ substances and also, dapending on amount and
other considerstions, to Anmex II substancss.

The following wark will be- undertaken during the first period
(1581-1983) of the long=term programme:
! ;
2.1 ldentificstion and catagorization of effluesnts reguiring special
treatment)

. - 3 G o vt

2.2 Listing of the special trestment and/or other re=quiremenis
normally associsted with or advisable for such effluents.

2.3 Compilation of a Meditsrranesn inventory of such efflyents,
including type, category, amcunt, locality and existing trestment,
together with, wher=ver possible, those local charactsristics
influencing the effects of such effluents and the feasibility of

“special treatment.

2.4 Formulation of drafi commeon gQuidalines, standards and criteria,
based on the snalysis and evalusion of 2.1, 2.2 and 2.3 zbove.

It is intended to carry cuf the first three items with appropriate
consultant assistance and close participation of national services.

In addition, the Mediterranean inventory (2.3) will be compiled
through the formulation and distribution of an sdeagquate questionnaire,
the format of which will be submitted in draft form to Contracting
Parties for their commentis, adjustments and endorsement. The fourth
item will be developed with the assistance of a consultant,
Meditarranean scientists and a small expert working group.

Ouring the period 1584-~1990 of the long-term programme, it is intended
to consolidata, complement, extand and update the guidelines in light
of the results, amerging pricrity needs and experience gained during
the first period.

The quality of ses watar used for specific purposes that is necessary
faor the protection. of human hesith, living rescurces and ecosystems.

Studies on this topic will be carried oyt as part of 2 separate
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project "Epidemiclogical studies relating to the confirmation and
eventual revision of the proposed environmental quality criteria
{standards of use) for bathing waters, shellfish growing waters and
edible marine corganisms”. (proposed project relevant to item 39,
paragraph e of the document UNEP/WG.46/4)

Ly

These studies will include the following:

3.1 Definition of each specific use of sea water and each convenient
parameter involved, including work on "minimally acc=ptable” to
"safe" concentrations of substances in (a) receiving weters and
(b) marine organisms. This will apply particularly to Annex I
sybstances, on which regional agreement is required as a matter of
prisrity.

3.2 Evaluation of possible standards on sea water ard marine
organisms, including the formuylation of a2 range of values
pertaining to shert-term and long-term objectives. The different
background values Lypical of various Mediterranean areas will be
taken into account in the formulation of such standards as well as
feasibility, cost and reliability of the various sclutions
required for compliarice.

The ceontrol and progressive replacement of products, installatiens and
industrial and other processes causing significant pollution of the
marine environment

The first period of the long-term programme will be mainly devated to
identification of problem aress and, wherever posgible, their
catagorization from the sclution viewpoint into short, medium and long

term. .

The following will be undertaken during the first period (1981-1983):

4.1 Identification and categqrization of those products, installations
and industrial and other processes causing significant pollution
of the marine enviromment.

4.2 Compilation and evaluation of already existing international
experience of available control measures, including the use of .
alternative products and processes, and adjustments to :
installations, taking into account the conditicns prevailing in
the Meditarranean.

4.3 A comprehensive survey of the gitustion currently existing in the
Mediterranean with regard to 4.1 above.

4.4 The formulation of draft guidelines, including possible timing for
implementstion, based on 4.1, 4.2 and 4.3 above.

It is intended to perform the first two items with the assistance of
an asppropriate consultant. The survey of the Mediterranean situation
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(84.3) will be carried cut Ethrough the preparation and distribution of
an adegquate questiocnnaire, the format of which will be submitted in
draft form to the Contracting Parties for their comments, suggestions
and endorsement. The fourth item will be developed with the
assistance of a consultant and a small working group of Mediterranean
scientists.

The second period, 1984-1590, will be uytilized to consolidate, extand
and update the resuylts obtained during the first pericd (1981-.1983).

It will be a2 natural follow-up aimed at reqularizing the pesition to

the fullest extent possible by 1590Q.

In case of the unavailability of funds, the above propasad activity
(item 4} will be postponed asccordingly.

Specific requirements concertning the quantities of salectad substances
listed in Annexes I and 1 discharged, their concentration in
effluents and methods of discherging them

i
The following activitias will be undecthien during the first periecd
(1981~1583)+ _ . :

- - ~———— - ——— - = =, Yo e e e e G A — -

t

5.1 Investigation of the rationale for imposing emission starndards,
with particular refersnce to the need for limitations even when
"safe” concsntrations in sea watear and marine orgenisms have
glready been attained. This activity will be cogrdinated with the
proposed activity dealing with emission standards. ("Emission
standards for substances listad in Annex [ of the land-basad

sources Protacsl")

5.2 With reference to 5.1 above, preparaticn of an updatad list of the
many categories of land-based sources of panllution in the
Mediterranean clearly differentiated (e.g. domestic sewage, urban
sewage, various industrial weste waters, storm draipage, etec.).
For each category, the most suitable administrative procscdure faor
assessing discharged quantities should be specified. To this end,
for example, quantities per unit of industrial products, emission
rats per inhabitant segved, concenirations in effluents, load of
pollution gver time or combination of these messuyres should be
established.

5.3 On the basis of 5.1 and 5.2 above, avaluate the henefits andg
limits of (a) socurce control; (B) separata or centralized
treatment and dispersion by pipeline, taking into account both
proposed sea wacer critaria and/er standards (preapared under
separate aspects of the programme) and the influsnce of local
coenditions, including engineering feasibility, cost, economic
impact, etc.

5.4 Reviaw of relevent existing literature.
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The work above will be carried out with appropriate consultant
agssistance in close collaboration with responsible national services.

During the second period (1984-1990), the work outlined in 5.2 and 5.3
above will be developed further and carried to conclusion.

6. Meetings

In addition to the provided ad hoc small scientific meetings, annual
consultation between national experts of Mediterranesn countries
participating actively in the implementation of the proposed project
will be organized. The meetings will aim at stimulating the active
participation of the national services, in the proposed activities.

Moreaver, these meetings will provide an appropriate forum for
reviewing the program and for formulating required adjustments and
corrections or for formulating new approaches.

The above meetings will cover not only this project but also relatad
ones included in the long-term programme.

7. Training and Technical Aszsistance

A number of Mediterranean countries, particularly developing ones,
will require varying degrees of assistance, particularly as regards
training of personnel and exchange of knowlesdge and experience through
mutual contact, in order to be able to provide the national inputs to
the project and assist in the development of national services in
conrection with the formulation and application of guidelines.

Ouring the first period (l98.-1983) of the long-term programme, it is
intended to organize s training component of the project along the
following lines:

7.1 Training of selected individuals from Mediterrfanean countries in
the relevant aspects of national participation in the project and
eventual implementation of measures agreed upon.

7.2 Inclusion of any appropriate training component within the
meetings organized under item &6 above.

The training component of the project during the second periced
(1984~1990) will be a matural follow=-up of that undertaken during the
first period inm the light of experience and requirements.

Dutguts

(1981-1983} - The following outputs are expected dependlng on the
implementation of the proposed relsvant activities:



- Critical review of literature and experimental evidencs relating to the
use of submarine cytfalls, with particular refersnces to Mediterranesn
conditions.

-« Asgessment of possible benefits and limits of submarine outfall use in
Meditesrranesan waters.

- Code of practice for the sanitation of coastal areas, with particular
:sferanca to submarine outfalls.

- Catsgoriss of effluents requiring separates {reatment, and r-qu1rementa
normally associated with them.

- Mediterranesn inventory of affluents regquiring separate trestment, taking
“I' intn consideration, as much as pessible, local characteristics and
feesibility.
- Oraft quidelines for discharge of effluents requiring segarate trestment.
-~ Priority list of products, instailations and industrizl and other
progesses causing significant pollution of the marine environment, and

availability of control measures and progressive replacsment methodology.

-~ Mediterranean inventory of products, installations and indusirial and
other processes listed in the pregsding ocutput.

- Draft guidelines and timetable for control and progressive replacement.

- Evaluation (advantages and disadvantages) of a3 priori limitations of
quantities of pollutants discharged.

“' - Appropriats adminigtrative methods for assessing the discharged
quantities of pollutants.

- Critical review of existing criteria for discharge limitations and
practical consequences.

- Davelopment of questicnnaire for completion of Meditsrranean inventories.
= Development of trained persnn;el.
(1984-1990)

- Extansion and/or updating of cutputs during 1981-1983.

-~ Standards for Mediterpanean waters and marine orgamisms, including
. feasibility and economic impact.

~ Guidelines for economical and reliable methods of discharge limitations.
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Starting and ending

Annual meetings

Kl - - L L il

Training

Activities { from menth 0)
1.1 1-2
1.2 2-4
1.3 2-5
l.4 4=24
1.5 23-25
2.1 2-3
2.2 2-3
2.3 3-18
2.4 19=21
Study group meeting 20-
4.1 1-3
4.2 1-3
4.3 3=15
4.4 15-17
Study group meeting 16~
5.1 4=5
5.2 10-22
5.3 22-24

B‘x 4 days meeting
> 5(1981)=17(1982)-29(1583)

0-30 {for a period of fifteen m/m

in total)
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Tentative Budget (in US dollars)

1981 1982 1583 19841990
_ . Expspts. . —_ _60,000 .. 72,000 ...S56,008 e
Lquipment .
Training 9,000 18,000 ig,008
(1) Direct assistance 69,000 90,000 72,000
(ii) Meetings* 4,000 14,000 14,000
(1ii) Coeordination 11,000 15,000 14,000
(iv} Reporting cost 3,000 . 3,000 3,000
{v] Miscsllanecus Z,000 2,080 2,000
Total 89,000 124,000 105,000 &4,000
(par yesr)
WHO Contribuytion
in services 18,d0¢ 25,000 29,0040

Notm: Activity 3 will be considered under project 2 "Envirormental quality
criteria {standards of use) for bathing waters, shell fish growing waters
and edible marine organisms, with particular referencs to epidemioclogical
studies.

* The estimsted cost (54,000) per yvear represents the share of the pressent
project to the total cost of the proposed annual mestings. These meetings
are intended to cover a number of related projects (here the calculations'
are based on é projects) and to stimulate, review and evaluatsz the work
undertakan.
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12. HYDRCOYNAMIC MCDELS

I
12.1 OEVELOPMENT OF HYORODYNAMIC MODELS RELEVANT TO POLLUTANT TRANSPORT AND
POLLUTION CONTINGENCY PLANNING IN THE MEDITERRANEAN (ref. paragraph
39g of UNEP/WG.38/4). Regsived from INC ¢ 8 Segtember 1580.

Introduction

Data collection by itself does not provide new knowledge. It is only wihen
such data are constructed or integratesd into s conecsptusl model that the
data contain any intrinsic meaning and can cantribute $o either the
understanding or the management of society's use of the snvironment.
Several million qcesnographic data have been cbtained in the Mediterranesn
Sea.. To reduce them to comprehensibilify, cceencgraphers have
traditionally drawn maps showing the distribution of variocus propertiss of
the ssa water. Such maps are instantaneocus pictures, buf, becauss of
restrictions in the area of s given study or of the lapsa of time r=quired
to meke cbservetions, such pictures sre themselves assemblages of
information that are not necsssarily internally compatible. 0Only by
inference can the dynamics of the sea, over comparatively restrictad spsces
and times, be envisaged fTom such pictures, even by experts. The dynamics
of the Mediterranesn Ses as a whole have gensrally, to a first, rough
approximation, heen described, hut this is not sufficient for envirormental
management.

The grestly incressed capacity of oceancgraphers to process large volumes
of data by computers now makes it pessible to reduce such dataz even further
and to define better, on the bhasis of aveilable theory, the varisbles
governing the dynamics of the s=2q, so that from general equations sgpecifiec
forecasts, with fairly well dafined limites of confidence, should now be
posaibla by making an appropriate choise of variables to be messured.

Sinces different parts of the Mediterranean Sea behave differently, the time
and space scales to which the equations refer have in be chosen to fit
particular requirements.

These descriptions of the sea that allow the prediction of some futurs
state from some given esrlier state are generally called hydrodynamic
models. VYarious types (descriptive, mathematical, numericsl, etz.) of
model allow various qualities of predistion and make various kinds of
demands of the data, but all have this predictive property.

The movement of the water is the predominant fector im the transpert of
pallutants, such as an oil slick on the ges surface, or heavy metals
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disgolved in the sea water, or pesticides absorbed to particles suspended
in, or slowly settling out of, sea water, Metecrological data play an
important role in the design of models of sea-surface transport, especially
in a virtually enclosed seg like the Meditarranesn.

Since areas of raslatively high risk from marine pollutants can usually be
identified from general knowledge of the region, hydrodynamic models can be
degigned for use in specific areas and for specific pollutants, once the
naturs of the association (e.g., dissolved, suspended) between the
pollutant and the sea water is known.

Hydrodynamic models are developed from current knowledge of the sea to
which they apply, using available data. Asg that knowledge increases, the
models can generally be improved and taested by new data; they can alsc
determine better kinds of data by which they can be tested, which lesds
again to increased knowledge.

Background

Hitherto, only very generl or very localized models of sea water movements
in the Meditsrranean Sea have been developed. Unesco organized two
worksnops in 1974 and 1976 on the modelling of Mediterranesn ecosystems
(Unesco Reports in Marine Sciences, Nos. 1 and 2), and is planning another
on quantitative amalysis and simulation of Mediterranean coastzal
ecosystems, but these do not deal in any detail with water movements.

Sophisticated, though general, models have been developed eslsewhere and
have scme degree of aplicability to the Mediterranean Sea, but the

-~ " Meditarranean Sea 'in many respects is a unique body of weter. For this
reason, aven relatively precise models developed for other sea areas, such
as the Baltic Ses, have only a limited applicability to the Mediterranean
Sea. Thus a special effort is required to develop suitable models for the
Mediterraneen.

In certain localities (e.g., Rijeka Bay, Yugoslavia and the Catalan Ses),
precise models have been, or are being, developed, and have a high validity
for their respective localities.

Scme general pollutant-trangport models, in the form of computer
progqrammes, such as the Shell 0il Company SLIKTRAK and the I0C DRFTEX
(developed under contract to IOC, through MED-VI, by the Instituto de
Investigaciones Pesqueras, Barcelons) programmes, have a genuine general
applicability in the Mediterranesn, but their refinement to suit the
conditions in the Mediterranesn Sga or any particular part of it remeins
desirable.

Objectives
Ta develop, using existing data, hydrodynamic models of:

{a) the horizontal circulation in the surface coastal waters of the
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Mediterranean in areas of dense ¢il or liquid natural gas, tanker
traffic or oil tanker ballast/bilge water discharge, on 2 time scale
of 15 days, with a view to the assesssment of risk of coastal oil
pollutiocn;
(b) tha watsr exchange bastwesn the Mediterranesn Seas and the Atlantic
Ce2an through the Straits of Gibraltar, with a view to the assassament
of the transport of sslected pollutants into, and cut of, the
Mediterranean by s=a watsr;

—

{c} the watsr exchengs between the westarn and esstern basins of the
Meditarranean Sea. This should be coupled with model (b) to give a
realistic purging time of a given dissolved or suspended pollutant
from one basin to the other, taking into account the input from within
each basin and from the Atiantic Oceen itself;

(d) the downward transfer of water, especially in the parthern Ligurian,.
nonthern Adriatic and northern Aegaesn Seas, under the influsnce of the
so=called bora winds, on a time scale of one month. i

Pruject description

Four consultants will be hirsd to pregars the preceding four kinds of
hydrodynamic model. For this purpose they will review existing models
re=levant ko the Mediterranean, and relevnt studiaes, past and present. They
will meet once for this purposs, after a period of pre-sessional werk. If
necessary, scme additional travel for purpeses of consultation with gther
scientists will be undertaken.

In principle, esch consultant will develop one of the four proposed models,
but, if desirable, they may collsborate in appropriste combinations.

They will meet a second time to complete and agree their medels, and to
prepars their finel report. Again some additignal travel for purpcses of
consultation may be undertzken if necesazary. \
The IOC will then arrange for an independent assassment of the models,
after which it will, if the independent agssessment iz favoursble, publish
the models for the use of the marine scientific community in the
Meditervanesn and elsswhers.

Workplan and timetable

Activity Period

Hiring of four experts July 1981

Review of existing models relavant to the
Meditarranean August - OQctober 1981




Development of models (including assessment
of existing data relsvant to this development) June 1982

Pregsentation of models in final consyltant

~==-pepott-with- proposals for- testing these models—— -—— —-— ~ 7= o oo oo
with field data and related information ard,
if necessary, by computer July - Qctober 1982

Independent scientific review of models
proposed {arranged by IOC) November - December 1982

Publication of models, distribution to
institutions in Meditsrranean region and

elgewhers January - February 1583
_ Budget
1981 1982 1983 Total

Experts 10,000 20,000 - 30,000

Admin. support 2,000 4,000 1,000 7,000

Travel 5,000 5,000 - 19,000

Report - - 2,000 2,000
Miscellanecus 3,000, 5,000 - 8,000

Total 20,000 34,000 3,000 57,000
Follow-up

The proposed and scientifically approved models should be tested using new
and previcus field data, including data obtained specifically for such
testing, which should be done in late 1983 and subseguently, after
improvement of the models, from time to time (say every three yeers) during
the balance of the long-term monitoring and research programme.



13. RESEARCH ON TOXICITY, PERSISTENCE, BICACCUMULATIUN AND CARCINOGENLCITY
QF SELECTED SUBSTANCES

13.1 RESEARCH ON THE EFFECTS OF QIL DISPERSANTS ON MARINE ORGANISMS (ref.
paragraph 3%h of UNEP/W.46/8). Received from FAD : L Uctober 1980.

Ubjectives

The basic aim of this project is to detarmine the foxicity of oil
dispersants to marine organisms under Meditarrznean conditions in order to
ansure that chemical conktrzel of oil pollution at ses and on besches causes
the minimum possible harm to marine life in the region.

(a) Short-tsrm otjectives (1581-1983)

- To determine- the comparative acuts toxicity aof the principal oil
dispersants on the intsrnatiomal market under the ecclagical conditions
grevalent in tihe Meditesfanesn Sea, Bath an their own, and in the farm of
0il/dispersant mixtures.

- To detarmine, at a-preliminary levels-sub~lethal affects of -the-prineipal— —
0il dispersants on a selection of marine organisms to pravide the
foundations of a long-term programme, taking ints consideraticn the
possible combined effects of oil dispersants and other pollutants in
coastal waters.

(b} Long=term obhjectives (1984-1590)

-~ To determine as accurately as possible, and on a continuing basis, the
lethal and sub~lethal effects of eil dispersaents under all possible
aspects of their conditions of use, including azcute and chronic toxicity,
persistencs, bioaccumulation, carcincgenicity and mutagenicity, in order
to provide a continuous flow of information on the hazards to marine life
ariging out of the use of chemical dispersants to control oil pollution.

Background information

0il polluytion at sea, especially in coastal waters, is one of the main
problems in the Medifarranean Region. Though a variety of methads are used
for control, the main one is the application of chemical dispersants, whicgh
"is performed on s wide sca2le. The cbvious limitations of other methods of *
recovery and <ontrel indicate that chemical dispersants will remain the
principel tool for oil pollution controi.



Althouygh the modern generatiom of dispersants are considerably less toxic

to marine life than their predecessors, a considerable amount of work has

to be performed to determine even their approximate, let along their exact

risks to marine life. Tesis carried out on a number of dispersants so far <
e Jfave_indicated thaf, their scute toxicify to marioe life under Mediferrapean.. ... e~

conditions is appreciably higher than the more northern seas. Sub-lethal

effects are still relatively unknown. Similarly, very little work has been

performed on the effects of dispersants, and of oil/dispersants mixtures,

in the presence of other pollutants. Experimental evidence obtained sc far

with dispersant/heavy metals combinations show that effects vary with the

particular combination from synergistic to antagonistic. The persistence

of dispersants and their possible bipaccumulation still remains to be

properly studied, as well as possible carcinogenic and mutagenic effacts.

ey
-

This project attempts to fill this essential gap in the knowledge of the ‘I'
hazards associated with o0il dispersant use, in order to enable such use to

be effected on a more rational and on a safer basis throughout the

Meditarransan region.

Activities
1981l-1983 .

(a} A review of the litersture on the effects of oil dispersants on marine -
organisms will be made.

(b) The acute toxicity of available cil dispersants to selected marine

organisms will be made. Both the toxicity of the digpersant itself, and of

the dispersant in combination with crude oil will be studied. Crganisms to

be tested will include Phaeodactylum tricornutum (8acillariophyta), Artemia

galina (Crustacea}, Patella lusitanica (Mollusca),.and Mullus tarbatus .
(Usteichthyes). The above species form a wide spectrum of marine life,

within which Artemia saline has been selected hoth for its easy commercial
availability and its reputstion as a3 resistant species. Uther species may

also be tested during the period.

(e¢) The study of sub=lethal effects on ¢il dispersants will also be
initiated. Such studies will include effects on:

- primary production, as measured by chlorophyll determination -
{Phaeodactylum iricornutum);

hatching and growth rate (Artemia salina); -

i

regpiration (Patella lusitanical;

{

behaviour and respiration (Monodonta turbinata); and .

reproduction (Mullus barbatus}.

(d} Preliminary studies on the acute toxicity of combinations of oil
dispersants (separately and mixed with oil) and heavy metals (salts of



mercury, cadmium and copper) will be carried out on the four species listed

in 3.2 above.

1984-1990

(@)~ The review of litsratire at 3(a) above will be kegt continually

updated.

—— e — -

{f) The studies on acute toxicity at 3(b) asbove will be extended Lo new
dispersants as they come on the markst, and to other species.

{g) The studies on sub-lsthal effacta at J(e¢) and on combinations of
dispersants and cther pollutants at 3(d} will be continued and extended in.
the light of experience gained from the pre=liminary short-tamm phase.

{h) New studies on biocaccumulation, persistsnce, carcinagenicity and

mytagenicity will be introduced..
Qutputs

1981-1583

(a) Reviaw of existing litesrature on effects of c¢il dispersants on marine
organisms together with analysis vis-e=-vis the Meditsrranesan.

(B) Report o toxicity of oil dispersanta to marine organisms in the
Meditarranean, based on acute tasts and sub-lethal experiments.

(c) Preliminary report an the combined toxigity ofF oil dispersants and

other pollutants.

(d) Recommendations on workplan for the pericd 1984-159940.

19€4.L990

(2) Periocdic and final reports on toxicity of dispersants élone and in
combination, together with recommendations.

Workplan and timetable

Activity Timetable Responsible

- Designation of natiomal April 1981 " National MED POL
institukion{g) to focal point in
participate in the collshoration with
project FAQ

- Review of the available May 198l=- Participating research

literature

July 1983

centra
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- Assistance to the naticnal June 1981- : FAQ
research centre participating December 1983
in the project in terms of
training, experts and

T equipment - — e - - o R E e s ————_— smr e
- Studies on acute toxicity June 1981- Participating research
December 1983 centre

= Studies on sublethal June 1981~ Participating research
effects Decsmber 1983 centre -

- Studies on combined January 1982~ Participating research
effects December 1983 | centre .

~ Evaluation of the results,. December 1982 FAQ in collaboration
preparation of the and December 1983 with participating
report{s) and proposal for research centre

further research programme
Budget.
The following total budget will be required for the project:
la) MED Trust Fund contributions

1981 1982 1983 1984-1990

l. Direct assistance to

national institution(s) .
- Training 5,500 3,500 2,300
- Experts 6,000 12,000 12,000
- Eguipment 5,000 3,000 3,000
- Material 2,000 2,500 2,500
2. Co~ordinating costs (FAQ) are shown as separate budget
5. Reporting costs ~ 1,000 2,000

Total 18,500 22,000 22,000 25,000
(per year)
(b) Estimated contributions in kind and services by the host institution
will be as follows: .

1. Provision of laboratory space.

2. Use of apparatus and equipment, including Gas Chromatographs,
Spectrophotometers, Coulter Counter, ete.



3. One professional biologist for 15 m/m (50% of time between June LY81 and
December 1985).

4. One graduate research assistant for JO m/m.
9. Two chemists for 5 m/m each during period of lst phase.
4. Two tectmicians for 15 m/m eactr during period of lst phase.

7. Secrstarial assistance, reagents, minor equipment, stationery and
incidentals.

Items 1, 2 and 7 sbove cannot be converted into figures. Estimated costs

of items 3, 4 and 5 and § are as follows (in US dellars).

Prufessional biclogist (15 m/m)} 8,500
Researeh sssistant (30 a/m) 14,000
Two chemists (totalling 6 m/m) 5,000
Twe teechnicians (totalling 30 m/m) 15,000

TOTAL. 44,508

13.2 CORRELATION BETWEEN DONA AND THE MUTAGENICITY QF THE PAH-POLLUTED
ENVIRONMENT (ref. paragraph 3%h of UNEP/WG.46/4). Recsived
from FAQ : 1 October 1980.

Introduction

The members of the marine scosystem may be exposed to mutagenic activity of
both natural and deliberately or accidentally disposed envirormental
chemicals which cause genotoxic 2ffects. The exposurs of germline cells to
such substances may result in changes in the genetic architacture of marins
populations which lead to an increase in the number of genetically
defective individuals in future gemerations. On the other hand, mutations
in somatic calls may be the possible cause of cell- and organismic disesse,
precociocus aging, formation of negplasia and death. Both germ=line and
somatic mutational effects may result in ecologically most severw event —
the extinction of species and disbalance of the ecosystsm as 2 consaguencs.
It is cbvious that for our understanding of the marine environment, for our
decision-making procssses or for cur legislative measures we nsed
information on the potentisl ecological hazards generated by the presence
of mutagens in the marine envirorment.

At present our knowledge in this field is rather poer. The reasen for this
may be the fact that most evident consequence of mutagenic effects -- the
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. formation of cancer -= appears only in a few marine species and with a very
low frequency. Thus, freguency of neoplasia, in contrast tg the facts in
human populations, so far is not a good criterion for the assesament of the
mutagenic risk in marine enviromnment, nor is it the extinction of species,
frequently observed as a congeguence of pollution. The stratsgy in the
assessment of mutagenic risk should be to look for early aigns of mutagenic
effects. Therefore cur approach to this problem stems from the
obsarvations of correlated activities common to many agents causing
mutation == the effects on the desoxyribonucleinic acid molecule. The
damage of ONA molecule has two conseguences: (a) epigenetic (delay in
protein inducibility, reduction in transcriptional and translational
fidelity, incresse in errors in synthesis, precocicus eging in higher
animals, death) and (b) genstic {somatic cell transformation,
carcinogenesis, mutation, hereditary instability, selsction of mutants,
deathi.

Therefors ihe quantitative measurement of damage in the DNA molecule of
exposed organism should thecretically bring a parameter for the estimation
of the affects of mutagenic substances present in the marine environment.
In order to prove this statement, the quantity of damaged ONA should
correlate with the quantity of mutagenic substances in the water

{ dose-response). [he guantity of these substances should be quantified
both chemically and biologically (mutatesting).

Qbjectives

The aim of this programme is to investigate the expressivity and
correlation of mutagenicity and DNA strand-bresks under the conditions of
actual polilution.

The short-term objective is to correlate PAH-pollution, mutagenicity and
DNA strand-bresks in exposed organisms.

fhe long-term objective is to assess the mutagenic risk of marine ecosystem
caused by the presence of genctoxic PAH-pollutants.

Background information

Some preliminary investigations have shown that PAH are present in the
Mediterranesn waters at the levels which permit the detection of their
toxic effects on the organismic (Salmonellz~Ames test) and the molecular
{induyction of detoxyfying enzymes, damage of ONA) level. However PAH
express these effects only after metabolic (in fish, crabs, helminths) or
physico-chemical transformation. Thus, BaP in the form of ultimate
cancerogen may become available also to other organisms of the biotope,
even to those that do not dispose of the capability of activation.
investigations in the past have shown further that ONA of those organisms
that can activate BaP by themselves or those that have been exposed to
activated BaP-derivatives, has acquired a significant number of
single~strand breaks as comparsd to DNA from unexposed control orgsnisms.
So far no case has been cbserved where biological activity and DNA-nicking
were dissociated.
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Activitias

~ Samples of water and sadiment collected at typical sites, i.e. polluted
and unpalluted, will be extracted with hexane, cyclofexane and XAD-2.
The concentrates will ssrve for chemical and biglogical analyses.

= The field organisms will compriss the respresentatives of those lacking
the biocactivating enzymes (sponges Geodia and Tethya) and others having
the capability to bicactivats precancarogenic PAH (Blennius pave, as a
regrusentative of small-ferritory statiomary fish, and Sardina
pilchardls, as a representative of pelagic fish). Exploration of othes
suitable organisms is envisaged (Mytilus galloprovincialis, Helminths).

= The laboratory test organisms will be a population of Fl-generation of
young carp, Gambusiz both fresh and ses-water, Gecdia and Tethya.
Several strains of Salmonella typhymurium will be used in mutatesting.

= Chemical quantification and identification of PAH present in water,
concentratas will D= done by TLC as far as possible.

- A4 get of Biplogical tests will comprise:
g) "Indugt-test”" -- the meassursment of the induction of benzo{a)pyrsne

monoexygenase sctivity in carp and Gambusia after i/p application of
millieu exposure to concentratas;

b) Estimation of the status of HaP monoxygsnase activity in fisn, crabs
and-helminths.collected..at. typical sites;

c) Tests for mutagenicity with strains of Salmoneila;

d) Estimation of DNA-damage by measuring the ONA-single bresks using the
DAPl-method (field and laboratary material);

a) Estimation of DNA single or double bresks by elmicroscopical method
after purification of DNA from both field and experimentzl material.
This is an absolute method and it will be used faor calibration ef
other methodss;

f) "Transplantation”™ experiments -~ the control organisms will be
transferred to polluted sites, exposed for a time and analysed by a
set of biological parameters (a - 2). The same transfer will be done
inn the opposite directicn.
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Gutguts
19811985

- Raport on the correlation of PAH-pollution, mutagenicity and ONA
strand-breaks in exposed organisms under laborsetory conditions.

= Regort: on the possibility of extrapolatios of used tests from laboratory
experiment to field conditions and the development of the respective
methodoclogy.

The basic achisvements from the first pericd will enable the exscution of

the workplan inm the next period (1584-i590) simed at the assessment of the

level of PAH-palluytion, UNA-damage and the genera] hesalthy state- of

organisms. and populations.. .

1984-15%0
-Pgriodic and final reports on the correlatisn of the lavels of
PAH=pollution and ONA damage- as well ss on the ganeral healthy state of

sqlected (represantative) organisms and pooulations.

Workolan and timetabls

Activity Timstable Respeonsible

- Designation of the national April 1581 Natiomal MED PUL
institution(s) to participate focal peint in
in the project collaboration with FAQ

FAQ ‘l'

- Assistancs o the national June 1981 to
research csntre(s) participating ODecamber 1983
in the project in terms of
training, experts and

aquipment

= Fieldwork (sampling water June 15981 to Natiomal research
and sedgiments) July 15983 centre

- Laboratory tasts June 1581 to National rese=arch

December 1983 centre

- Evaluation of re2sults, Dacember 1983 FAU in collaboration
reporting and proposal with participating
For future work research centre

ST T s o - — -



Budget

{a} Contribution from the MED Trust Fund
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1981 1982 1983 1984=1590

l. Direct assistancs to
national institutions(s)
- Training 4,000 4,000 3,000
- Experts 4,000 8,000 8,000
= Equipment 8,000 6,000 4,00C
- Mgterial 2,000 2,000 2,000
2. Co=ordinating costs (FAQ) are shown as separate budget
3. Reporting costs - - 2,800
4, Miscellanecus 1,000 1,000 1,000
Total 19,000 21,000 22,000 25,000
(per yesr)

(b)) Contribution of the organization preoposing the project: .
(indicates average costs per year)

- Farsonnel

{4 senigr scientists, 6 scientists, 2 technicians)

- Operating costs of major equipment

- (Jther costs

(secretarial assistance, miner equipment, reagent, stationary etc.)



13.3 RESEARCH ON THE EFFECTS OF PCBs ON MARINE ORGANISMS (ref. paragraph
3%h of UNEP/WG.46/4), Received from FAQ : 1 Qctober LY80.

Ubjectives

ol e, - . S

The basic aim of this project is to contribute to the knowledge about
effects at low level and over longer periods of PCBs to selectzd marine
organisms.

—

(a) Short-tecm objectives (1581-83)

Te detarmine, at a preliminary lavel, sub-lethal effects of PCBs on slected
marine organisms to provide for the formulation of s long-tarm programme
taking intg account. the possible combined effacts of PCBs and ather
pollutants i coastal waters.

{8) Long=t2rm objectives (1984-15%0)

Ta datermine as accuratsly!as possible, and on a continuing basis,
suh-lethal effects of PCBs|inecluding chronic toxicily, persistencs,
Bicaccumylation and eventually cance=rogenilty and mutagenicity, in crder to
provige information on the'hazards .o marine life in the Meditarranesn
arising from the gollution with PCSs.

Background information

Polychlorinated biphenyls (PCBs) form a class of persistant chlorinated
hydrocarbong and can accunulate both in the environment and in biclogical
material. Oue to their physicasl and chemical propertiss PCBs have a wide
varisty of industrial applications. As they do not cccur rmaturally in the
environment all lavels can be attributed to man's activities. The major
source of pollutien with PCBs is the leskage and disposal of industrial
fluids but alsc the atmospheric fallout is expectad tn play an important
rale. Generally PCBs are highly resistant to biodegradation and ars
accumulated to a high degree by marine organisms.

Resylts from the monitoring of PCBs in marine organisms during MED POL -
PHASE I show that the concantrations are varying considerably, often oy
geveral aorders of magnitude, and are in csrtain cases very high. Thers are
slso indications that levels in organisms arcund industrial areass are
considerably higher than those from other parts of the Mediterranean. At
prasent our knowledge about the effects of PCBs con Mediterranesn marine
organisms is very limited. Although some attention was given to studies on
the bioclogical effects of PCBs during the MED POL - PHASE I, most of the
results reported on effects on marine organisms referred to heavy metals
and chlorinated pesticides. )

Activities

A review of the literatur=s on the effects of PCBs on marine organisms.



Development of methods for studies on the effects of PCBs under laboratory

conditions will be developed.
the nature of PCBs).

{(Several technical difficulties arise due to

Studies of sub~lethal effects of FC3s on suitable species of mussels
(Mytilus galloprovincialis) crustacmas (Artemia salina, Palgemon elegans)
and fish (Mugil sp.). This will inter alis inciude development of eggs ang
larvae of Mytilus galloprovinecialis, hatching of Artemia salina and
Palasmon elegans. and reproduction of Mugil sp.

—

Studies of sccumulation of PCBs in the above mentioned crganisms at

environmental levels.

. Qutputs

The following cutputs are envisaged for the period 1581-1983:

- Raview of existing literature on effects of PCBs on marine- organisms.

!

i
- Preliminary regorts on the toxicity of PC3s to marine organisms in the

Meditazranean.
I

= Racommendations on future resesrch for the pericd 1984-1990.

wWorknlan and budget

Activity Timetable Rasponsible

- Designation of national April 1981 National MED Pol
institution to participste foeal point in
in the project collaboration with

: FAQ

- Assistance to the natiomal June 1581~ FAQ
reseanch centre participating December 1583
in tne project in terms of
training, experts and
equipment (material)

- Laboratory tests and analyses July 1981 to Participating

- Evaluation of results and
preparation of report and
programme for future work

June 1983

Novemiier=
Decamber 1583

regegreh centre

FAQ in collaberation
with participating
regearch cesnirs
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Budget

The follewing total budget will be reguired for the project.

= e T

A L W N o o i e R Y .

{a) Estimated contribution for the MED Trust Fund

1981 1582 1385 1944-1994

l. Uirect assistance to —
national institukion(s)

- Treining 4,000 3,000 2,000
- Experts 6,000 8,000 8,000
- Equipment 5,000 5,000 4,000
- Material 2,500 3,000 2,000
2. Co~ordinating costs (FAQ) are shown as seTarate budget
23 Reporting cosis - - 2,000
4, Miscellanecus 2,000 2,000 2,000
Total 19,000 21,000 2U,000 25,000

{per year)

(b) Contribution from the participating institute:
= Perscnnel (senior scientists, scientists, technicians).
- Provision of laboratory space and use of equipment.

- Other costs (secretarial assistance, minor equipment reagents,
stationery.

An indicative figure of the average costs for personnel per yesr for this
contribution would be about US dollars 40,000 to 60,000.
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13.4 CONTAMINANTS IN RESIDENT AND MIGRATORY 8IRDS (Ref. paragraph 39h of
UNEP/WG.46/4). Recsived from an individuasl scientist : 13 Qctober
1980.

ubgectiQes

The objective of the proposed project is to study the lavels and effscts of
selectad contaminants.in resident and migratory birds around the
Meditarranean, with particular refarences {o contaminants which may have
their arigin in the seefoed consumed by these‘bi:dg;

L 4

Backgaound

Around the world the study of contamipation in Birds has beesn quite high in
the: last two or three decades. Very little information for the
Meditsrranean are=s is availablse so far. Among the few scanty reparts we
might recall thcese concerning scme shore Sirds in the Adriatie, gea=qull
and starn near an aythropegenic mercury sourcea of the Ty srohenian Ses, and
in a few sea-gulls and raptors in the Western Meditarranean Sea.

The results chbtained in the pilot projects of MED POL 1T and III have
elearly indicatad the high levels of mercury in many marine organisms (and
consequently in "fisheesting” birds) and the continuocus increase of PCBs in
the same organisms near heavily industrializsa areas..

In soms species such as the opportunistic ses-gqull Larus a.m. the food
habit has greatly changed during the last deacadss and theresfore their use
in pollution monitaoring is extremely important. The same applies fox
varigus "true”" fish-eating species and some re2sident seed-eating species
living nesr marshes and lagoons, and meny others.

Activities

Monitoring of selectad tTace metals and chlorinatad hydrocarbons in a few
resident marine (Larus argentatus michaellis) and freshewater (Larus a.m.,
Fulica atra) species. Preliminary surveys of some respresentatives of
migratory birds (Stesrna allifrous, Anser e.). Detamminstion of inorganic
and organic mercury in the various organs and tissuss to establisiv the flux
throughout the food-chain (watar - fishes, crustaceaus, molluscs - birds).
Evaluation of the reproduction failure in these species (or specimens)
where adults and/or eqgs contain contaminants in concentrations well

above tha "backgroung" level.

£gys, feathers, and, for scme common and not endangsred species, liver,
muyscle, kidney and brain will be collected and analyzed for Hg, Cd, Pb, Se
and other important trzcs metals and for DDT, DDE, PCB and other common
chlorinated hydrocarbaons.
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Workplan and timetable .
1981«1983
~ Rmview of the available data on birds and egqgs collected near natural
mercury anomalies {(cinnabar deposit areas) and near anthropogenic -
¢ e B S, T T T e . e v eercta TAMM AR s e wm e hem e— e mm A vee man e rm—— = ot e e v

~ Review of the available data on other trace metals, with particuwlar
intsrest on selenium correlated to the mercury concentrations in the
animal: body. -

- Review of available data on chlorinated hydrocarbons and estimation of
the impact of these contaminants on the reproductive cycle of the studied
birds.

- Cvaluation of the transfer of contaminants by migratory birds having .
their winter quarters in areas with low industrialization and their
reproductive gquarters in aresas with high industrialization, and vice
versa. |

1984-1590

Further avaluation of the level of contaminants in tissues and organs of .
birds with different food habits and with a different system of life
(resident or migratory) should give, to the end of the project, the

following answers: g

(a) the flux of several common contaminants throughout the food chain
{water: crustacesus, molluscous; Fishes: birds);

(b) the levels of common contaminants in resident species of a given area,
island or section of a continent; indirectly the level of pellution .
in that environment:

(c) the levels of contaminants in migratory species, which spend their
1ife in areas with various degrees of pollution;

(d) the influence of one or more contaminants on the reproductive activity
and success.

Tentative budget (in US dollars)

1981 1982 1983

Training 3,000 - - }
Experts 4,000 4,000 5,000
Lo=ardination and meeting costs 3,000 3,000 4,000
Material, expeditions for 12,000 15,000 15,000
collection, analysis of sampling .

Total 22,000 22,000 24,000




l4. RESEARCH ON EUTROPHICATION

1&.1 STUDY OF EUTROPHICATION PHENQMEMA WITH EMPHASIS ON IRREGULAR
PHYTOPLANKTON SLOOMS (ref. paragrapn 39i of UNEP/WG.44/4}. Received
from FAQ : 1 October 1980.

. 0!:;:1 ectives

The- following goals can e achisved Dy the pgroposad project:

- k3 producs an inventopy of sutrophied Mediisrranesn coastal waters
providing for each case a reaview of historical data on evolution, causes
and siructures of particular sutrephication proc=ss;

- to investigate levels, periocdiciiy, causes and ecosystsm structures of
opsn watsrs of the North Adriatic and the Gulf of Lyon as th= aress in
suspect t3 he highly eutrophied;

- ko grovide information on appeerancs, taxonomic structures and sventual
toxicity of red~tides and irreqular ghytoplankton bloom;

- to initiate experimental investigations on quanmtitative relationships
between productivity and structure of sutrophied communitises, as well as
. cn lavels and compesitions of gellution born abiotic factaors as the basis
for future ecocmsthematical approaches leading towards mational
environmental managements.

Background information

Scientific scurces and particularly results provided by the pilet project
MED POL ¥ indicaks that thers is quite a2 number of Meditsrrsnean coastal
formations, mainly lagoons and enclosad bays, which envirorment is heavily
sutrophied, possibly arnoxic and consequently even azoic. In all these
cases the major causes are incressed levels of pollution-born mutrients and
accordingly high production of a number of supsriolsrant pelagic and
Benthic slgae. The following localized cases of eutrophication can Qe
pointed out: the Lake of Tunis, the Bays of Izmir (Turkey), Athens
(Greecs), Kastela and Koper (Yugoslavia), lagooms in the regicn of the Nile
Oelta etc. Although most of locally sutrophied envirorments could be

. restored back to almost natural conditions simply by the appropriate hydro
and bDiochemical messures 2 descriptive inventory is essential s a basis
fer naticnal pollution abatsment plans.
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Furthermore there are some areas in the Mediterranesn ses, such as North
Adriatic and Gulf of Lyon, which are receiving massive nutrients loads from
combined fluvial, agriculturasl, domestic and industrial sources, inducing
large~-scale sutrophication in their pelagic enviromment. Red-tides which
appear regulary along Italian coast of Emiglia Romegra and most probably

i ———— o T e e
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also irreguiar summer phytoplankton all over the NGrth Adristic are
examples of such pellution induced consequences of eutrophication.

However, the complexity of offshore marine enviromment, natural
ogscillations and lack of long=term series of ecological observations hinder
an adeguate scientific undsrstanding of thess processes and a national
planning of etrophication controlling messures. Therefore advanced
investigations es proposed in this project, linked to the project on
ecosystem modifications and using relevent outputs of long-term monitoring
programme are certainly needed in the frame of priorily actions for
environmental protection of the Mediterranesn Sea.

Activities envisaged

The programme consists of the following aspects of investigations:

(a) Stats and appearancs of localized eutrophications in Mediterresnean
coastal waetsrs.

Natienel research cantres which collaboreted in the pilot preoject MED POL
V, as well as other Mediterranean instituytions and individual scientists,
will be invited to contribute with updated informatiocin on eutrophication
cases in particular regions they are familiar with. In addition
compilation of information as available in scientific literature will be
maede. If reeded specialists will make field observations of particular
eutrophication cases in order ta complete relevent information. On the
bagsis of above data a group of experts should prepare a descriptive
inventory of Mediterranean coastal eutrophication cases.

{B) Investigations on large-size eutrophication processes in open waters
of the North Adristic and the Bay of Lyon.

Institutions end scientists who are actively involved in bie-cceenographic
research of pelagic ecosystems of above mentioned areas shall be invited to
centribute cooperatively to the following topics:

~ Compilation of available data on previous envirommental conditions
relevant to the evelution of eutrephicstion processes (such es levels and
cscillations of energy, optical conditioms nutrients, organic matter,
distribution and circulation of water-masses etc.)} and presentation of
phytoplankton standing crops, taxonomic compositions and productivity as
the trends.

- Actual investigations of conditions as mentioned sbove in the frame of
the project on scosystem modifications and specific research on the
appearance, structure and conseguences of irregular phytoplankton blooms
and red-tides.

7
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-« Raview of available previous data end outputs from long-tsrm monitoring
programme on amounts and dynamics of nutrient discharges from tarrestric
sources and preparation of relsvant trophic budgets.

- Synthetic and critical evseluation of all informaticn obtained in order to
astimats the levels and trends of an eventual overall eutrophication as
well as. the principal causes.

(e} Experimental investigations

'-Isolation of axesnic monocultures of dominant phytoplankton species
responsible for irregular blooms and red-tides.

- Studiess of population dynamics of above speciss growing in natural
conditions and their response ta pollution-dorn environmental
modifications as they appear in investigatsd arsas now and as they can be
expected in the next future provided trends will remain such as they are.

Cutnuts

-

(a)' An inventary, with cocmprehensive descrioticns of significantly
eytrophied coastal enviromments of the whale Meditarranesn.

(b} Analysis of evolution, stats, structure,cayses and conssquencess of
largewsize sutruphication processes in the North Adriatic and the Gulf of
Lyon.

(e) Bank of monoculturss for algée species responsible for outbresks of
red-tides and phytoplankton blooms.

(d) Presliminacy results of experimental resesrch on algae productivity in
pollution~enriched environments.
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Workplan and timetable

Activity

Timetable

Regponaible

r— Ci T — —r ez

- Designation of national
participeting institution(s)

- Agsistance to the national
centre(s) participating
in the project in terms of
training, experts and equipment

- Mesitings

- Investigations of coastal
eutrophication

~ Investigations of selectad
areas

- Experimental investigatiens

- Evaluated inveﬁtory of coastal
pollution

- Report on experimental results

- Evaluation of results,

reporting and suybmission of
proposal for future work

—

perwumr—

January 1982

March 1982-
Dacamber 1983

July 1$82
July 1983
Dacsmber 1983

July 1982
May 1981

July 1982~
December 1583

December 1582-
Decamber 1983

September 1583

October 1983

December 1983

e raen fp g o ey =

National MED Pol focal
point in collaboration
with FAD

FAD

FAG in collabeoration
with national research
centres

National rssearch
centre(s)

n "

FAQ in collsboration
with national resesrch
centre(s)

-

STn e me— o p —



- 93 .-

Budget

(a) Comtribution from MED Trust Fund

1982 1983 19841950
1. Direct sssgistance to
national institution(s)
- Training 8,000 6,000
- Exparts . 15,000 10,000
- Equipment 24,000 22,080
- Matarial 6,000 6,000
- Servicaes 1,000 2,080
. 2. Meetings
- Initial meeting of partici- 10,000 -
pating experts (July 1982)
- Expart meeting for the - ig,c00
svaluation of esytrophication
inventory (July 1983)
- Meating for evaluation of - 8,000
Final Report (Decamber 1583)
3. Co-ordiratiorn costs (FAQ) are shown as séparate,budget
4. Reporting costs 4,000 6,000
. 5. Miscellaneoys 1,000 1,000
TATAL " &9,000 69,000 8a,000
{per yesar)

(h) Contribution from the participating research centrs(s)

- Provision of lsboratory space
- Operating costs of major equipment (including vessels)

- Personnel (sciesntists and tachnicians)

- Other costs (secretarial assistancs, minor eguipment, chemicals)
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15. STUDY OF ECOSYSTEM MODIFICATIONS

-15.1 STUDY OF POLLUTION INDUCED ECOSYSTEM MODIFICATIONS OF SELECTED
MEDITEZERRANEAN AREAS AS THE BASIS FOR LONG-TERM ECOLOGICAL
MONITORING OF THE MEDITERRANEAN SEA (Ref. paragraph 39j of
UNEP/WG.448/4). Regaived from FAQ : 1 October 1980..

Ob j ectives

Since the proposed project may represent the preparatory phase for a long
term ecological monitsoring programme of at leaest ten years duration its
most important goal is to give scientifically justified answer whether the
ecosphers of the Mediterranean Sea as a whole face such pellution induced
procsssas which may lead to large-size medifications of its metabolism in
directions of Diopreductivity inhibition or am overall eutrephication and .
to show which are the zones of the Mediterranean Ses really facing above P
problems, what is their nature and how they can be contrclled by
environmental protection.

In order to develop a long~-term monitoring of ecosystem modifications the
following objectives ars envisaged as part of this project:

(a) Selection of a few pilot zones, preferably in areas with existing ‘
historical records on changes of ecocsystems under the influence of
man's activities.

{b) Analysis of the present ecological conditions in the selected pilot
zones and their comparison with those observed in the past.

(¢) Study and harmonization of sampling, sample processing and data
evaluation procedures which may yield an appropriate indication on
ecosystem changes, including en indication on the cause/effect -
relationship between pegllution and the observed changes in the
ecosystems.

W&

(d) Training of regional experts in subjects mentioned in (c).

(e) Development of a long-term prograsmme for ecological monitoring basad
on the results of the projects. .

Background information

Ouring the last ten years we are faced with a growing concern of
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goverrmental and professionel institytions and particulary of the public
about quite dramatic ecclogical phenomens suych as large—size
sytrophications accompanied by red-tide cutbresks, fish and molluscs
mass-mortalities ets. which sppear pericdically in some Meditsrranesn
areas. Scisntific sources.and particularly results grovided by pilok
oroject MED POL V fully support the conclusicns that these ghencmena are
combiined sffegts of increasing gollutiocn loads and fluctuating natural
hydrological conditions. Morsover gublic and scisntists are reporting o
gradual disagpesrances of ses-grass leds, macro-elgaes communitiss and of
witir them: asscciated fin-fish populatisns. On the contilary scme large
invertahrats spaciss such as sse—urchins (Paracsntrotus lividus), mussels
(Mytilus galloprovincialis), intToduced exotic oystsrs (C;:asanatrea gigas),
scyohomedusae (Pelagis noctiluca) ars "explosively™ enlarging their
populations and disturbing scme activities such as racrestionsl use of
cosstal watars, and of cousse contributing in o Major grade for davelopment
of sume ecnlogical disaquilibria. Whether these ghenamena can be
atiributad tn pollutionr ef fagts or not remains: open to. furthen-
inveatigations..

Thess. arw just: 3 fow examples whichr indigats that gollutior is sssentially
s biological chenomencn and that its cswmssment inherently regquires
currespgonding soproacid, i.4. grimarily the senitoring of changes in
ecosystams. Alse it should be stomssed that decsction and assessment of
polluticm effaqts throouagh investigations of scosysisams have in principle a
greater potantial for relavent and valid-intarpretazions-than-—me
physico-chemical or bactarialogical zpprosches. Ecosystsms crovide ruscords
of preveiling coneitions over longer pericds of time since thay ars
ralatively insensititive to temporary fluctuaitions in the envirommment as
well as g changing ratas and compasiticns of pollutanes.

Ecosystam investigations should ther=fors e made part of the pollutior
menitoring and resesrch programme and should De envisaged during the MED
POl = Phase II. Unfortunately the complexity of scosystems in general,
some: actual methodological problsms and scaccity of specialized resesarch
te2ams in the Msditarranesn reqions are hindaring an immediats action for
systsmatic ecalogical menitoring which should cover the whole ares.
Herswith proposed activities are therefore considered as a research af a
short duration (15691-83) end for a limited ares of investigations (N and
SW Meditsoranesn), whictr may be followed By a ragular ecological menitoring
programmae for the wicle Mediktscranean.

L4

Activities envisaged

The work would b carrisd out by natisrmal institutions intsrested in
participating in the proposed projects. FAQ would Be re2sdy to provide for
the cowardinatiom of the- snvisaged wark.

Tentatively it is proposed that the following pilat zones are ssalected:

(a) zones under heevy influsnce of pollutants:



- North Adriatic: westarn and eastarn coastal zone

- Gulf of Lyon: east and west-wards of the Rhone Delta

R e I ) - - - -

() "Clean" r=ferences zones:
- South westsarn Mediterranean: coastal waters of Algeria

from each of the characteristic ares & permanent transact with an adequats
set of stations would be selected in accordance with the following
prerecquisites:

- to be: ecologically representative: for that aresa and located as far away
from local pollution scurces as possibls and practical. In additiom, but
facultatively, the research centres will be invited to monitor a
comparabls transect located in the same area byt under dirset influencs
off local pollution socurces;

- to reachy affshore pelagic environment (3-5 Nm) and to cross aptimally the
following benthic communities: hard bottom medic and infralittoral
communities, praires of sea grasses (Posidonia, Cymodoces sto.) and
inshore sandy, muddy and datrific sofi botfom zssemblages.

Benthic communities would De sampled and studied twice a year
( summer-winter), the phnysico-chemical properties of sadimentary substracts
would be detesrmined ance in 3 years.

Peiagic ecosystem would bBe monitored at least with monthly frequency,
weekly during blooming conditions, always approximately on symoptic terms
at all transects.

The follswing indicators (pasameters) would be followed in all three
salasctad 2ones:

(a) Envirormental conditicns
- Basic climatic conditicns in the atmosphere of the investigated areas as
cbtairable from meteorological services or messured by the ressarch team

independently.

- Surface radiation energy information obtained as above and measurement of
photosynthetical spectral range in dspth profilas.

- Turbidity as Secchi opligatory and sctual optical measursments in
syrface, thermocline and near-botiom layers facultatively.

~ Watsr tamperature and salinity deptheprofiles.

-~ Oxygen, pH, alkalinilty and calculated total free Cﬁz in surface,
thermeocline and nesr-bottom layers.
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- Indicative nutrients as Pﬂg, N~N03 and Si-SiDz in surface and near
bottom layers.

- Total seston and its organic fraction in surface and near-bottom layers.
- Extractatle total mineral-ocil, lipids and anionic detesrgents in
subsurfaca and near-bottom layers, facultatively.

- Specific records or sventual man-inducsad changss of the enviromment in
the: investigated ares which appeared during the period of the project.

(b) Pelagic biopruductivity and communities

- Bicmass of primary pruducers as chlorcphyl contant of seguence-mixed
samples from surfacs, medium and light-limitad layers; functional carbon
assimilation facultatively.

-~ Total and dominant spscies density of phytoplankton in samples as above;
phytoplankton community structure and diversity facultatively.

- Tatal denaity of heterotrophic bacteria as plats counts from samples as
above, ‘and direct flourescencs counts and AIP facultatively.

- Zooplankton biomass and density aof dominant speciess from vesticzl hauls;
zoopiankton community structure and diversity facultatively.

-~ Records on specific phenomena in pelagic environment such as
phytoplanktonic blcoms, red-tides, cut-breaks of larger pelagic
organisms, maas-~mortalitites, changes of pelagic fish populations,
migrations, etc.

(¢) Benthic communities and productivity of their deminant compenents:

- Biomass and its fractions: Tatal macrophyta (algae, ses grasses) to be
sampled By monthly frequency at least.in medic and infralittoral;
Dominant macrophytic speciss to be sampled by monthly frequency at least
in medioc and infralittoral; Total macrofauna and dominsnt species of
macrofauna.

- Abundancey and population dymamics of dominant speciss of macrophyta and
macrofauna.

~ Comprehensive arnalysis of structure and diversity of communitias,
facultatively.

= Records on disappearance of new settlings of particular species.

(d) Sedimentoleogical information on gramulometry, mineralogical
compesition, carbon and cartonate content and other geochemical data such
as P, N, Fe, Mn content facultatively.
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Outguts

{a) 1In depth analysis of the ecosystems in the selected zones and the
factors which may have influenced these modifications in the past.

{b) Analysis of the cause/effect relationship between the observed
ecosystem modification and the factors which might have contributed to

these modifications.

{(e) Methodology suitable for the analysis of ecosystem modifications.

(d) Scientific justification for a large scale study of ecosystem
modifications and the formulation of a project for long~temm
menitoring of these modifigations.

Workplan and timetable

Activity Timetable Responsible
- Designation of natiomal March 1982 National MED Poj
institutions to participate feeal points in
in the project ¢zllaboration with
FAQ
- Meeting of representatives July 1982 FAD

of institutions designated

toc participate in the project
to develop the methodological
concept of the project

= Field work sccording to
procedure agreed at mesting
above

~ Aggistance to the institutions
participating in this project
in terms of experts and
equipment

- Evaluation of the project
results, reperting and
proposal for the future work

September 1982-
December 1983

September 1982~
December 1983

December 1983

Participating nationsl
resaarch csnire

FAQ

FAQ with co-operatiaon

of participating
national institutions



Budget
(a) Contribution from MED Trust Fund
1982 1983 1984-1990
1. Direct assistanca to
national institutions
- Training 6,000 10,000
. - Experts - 5,000 10,000
- Egquipment 11,000 29,000
- Matarial 2,000 4,000
. -~ Servicas 1,000 1,000
2. Mestings
- Initial meeting of 6,000 -
collabgrating exparts
(July 1982)
-~ Memting for evaluatiocm of - 9,000

resulis (Decsmber 1983

3. Co~ordination costs (FAQ) are shown as separate budget

4. Reporting costs 3,000 5,000
5. Miscellaneaus 1,000 1,000
" Total 35,000 49,000 100, 000

(ger year)

(B) Comtribution from particiﬁating research csntres

- Proviaion of laboratsry space

- Ope=rating costs of mejor equipment (including vessels)
- Personnel (scientists and technicians)

- Qther costs (secretarial assistance, minor equipment, chemicals)
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ls. EFFECTS UF THEHMAL OLSTHARGES

i6.1 EFFECTS OF THERMAL DiSCHARGES ON COASTAL ORGANISMS AND ECDSYSTEMS
(ref. paragraph 39k of UNEP/WG.46/4). Received from FAQ : 1 October
1980.

ijectives

The objectives are as followa:

- Evaluate the short-term effects (mortality rate) and eventuslly long-tarm
effacts (perturbation of the life cycle such ss reproduction, growth
etc.) of the thermal choc on selected species..

- Detsrmine the repercussicn of thermal discharge on marine communities and
ecosystems (elimination of the species, replacement).

- Determine the possibilities to use thermal discharges for breeding and
raising seiectad marine animals.

Background information

Thermal discharges represent for the marine enviromment disturbing and/or
beneficial factors where their importance depend on the characteristics of
the receiving anvironment on one side and of the incoming discharge on the
other.

The expected disturbing effects of thermal discharges should be of the
folloewing naturet thermal choc, mechanical choc, action of chlorination
and combined action of all above together with other present pollutants.
Some beneficial effects on marine organisms, which can be used for
aguaculture purposes, are also expected to be found.

The disturbing effects of thermal discharges are at present evident in
diffarent coastal areas of the world however in the Mediterranean these
problems are less evident for the following reasons:

- The actuql power stations are of gsmall gsize and their thermal spot is
Telatively localised.

- Their functioning is not continuous and

- Nearly all the stations are situated in the areas influenced also by
domestic and industrial pellution.

*
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fHowever the thermal discharges are exgected to incresase in the futuyre and
thersfore some initial ressarch on their disturbing and/or beneficial
ef facts should be done accordingly.

Activitias envisaged

The following studies ar= envisaged:
(a) Effects on planktpn ecosystem

This is spparently the most disturbed systsm which should be studied as
follows: .

in situ

-~ Qualitative and quantitative distribution of pghytoplankton and
2ooplankton before entsring the power station and immediately after the
watsr is discharged.

- Plankton evolution im the thermal spot

in vitre

- Laboraitory expariments on plankion submitiasd to thermal choe,

chioriratior and to combine offects of differsant pellutants presant in
the disturbed environment.

(B) Effects on benthic communitiess

- Jtudy of benthic communities within the thermal spot compared with
similar zone ngt disturhed.

-~ 8iclogical studies on sesile, and less mabile species regarding their
life cycle and physiological and biochemical repercussion in relation
with the elevated Lemperature and in relation with other polluffants such
as chlorine.

-~ The species selected will be those found as fouling organisms in coeling
systams of the power stations (Hydroids, Serpulids, Mussals, esto.).

~ The possibility to perform resesrch in vitro such as reconolisation of
the solid and soft bottoms will also be considerad.

{c) Effeects on necton

Some preliminary studies will also be performed on injursd and "ill"™ fish
which appear in thermal discharges soot.

(d) Benet'icial effects on selacted marine species

Some preliminary studies will be made to obtain information on eariy and/or
“eontinuing” breeding and cquicker growth of the selectad marine organisms.
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Uutputs

{a) Review of the existing biblicgraphy and other information on effects
of thermal discharges with special emphasis to- the Meditarranean.

(B) Report on short-term effects of thermal discharges on selected species
(in situ and in vitro).

(¢} Preliminary report on some long-term effects on selected species and
communities.

{d} Preliminary report on possibilities to raise molluses and fish.
(a) Propesals for the future work.

Workplan and timetable

Activity [ imetable Responsible
- Designation of national January-~March 1983 National MED Pol
institution to participate foeal point in
in the project collaboration with
g FAQ
- Agsistance to the resesarch January- FAQ
centre in training, experts December 1983

and equipment

= Studies on short-term effects April 1983 Participating
national institution

- Initial studies on long=term June 1983 Participating

aeffects - national institution
- Initial studies on raising June 1983 Participating

molluscs and fisn national institution
- Evaluation of results November—~ FAQ in collaboration

preparation of report and December 1983 with the participating

proposal for future research regearch centre



®
Budget

(a) Contribution from MED Trust Fund

1981 1982 1982 1984.1990
l. Virect assistancs to

national institution(s)

- Training - - J,000

- Experts - - 8,000

- Eguipment - - 4,004 .

- Mateprial - - 2,000

. 2. Mestings - - -

J. Coordinating costs (FAUG)  are shown as separatz budget

4. Reporting costs - - 1,000
>. Mizcellanegus - - -
Total™ ™" T = - 18,000 40,000

(per yesr)

(B) Contributicns from the participating research centres
. - Provision of laboratory spacs and experimental arms

- Operating costs of major equipment (including boats and culturing
installations) ~

A

- Persomnel {(gcientists, technicians, fisherman)

- Uther costs (secretarisl assistance, minor equipment, material,
chemicals)
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17. HIOGEUCYCLE OF SELECTED POLLUTANTS

17.1 STUDIES ON THE BIOGEOCYCLE OF LEAD IN THE MEDITERRANEAN MARINE
ENVIRONMENT (ref. paragrsph 391 of UNEP/WG.46/4). Received from IAEA
¢ 1> September 15H0.

Ubjectives

{a) Long=-term objectives: to understand the fats of lead introduced
anthropogenically into the Mediterraneen Ses in order to assess the
impact of such inputs on human health and on marine biota.

(B) Short-tarm objectives: to provide adequate scientific data for making
the quantitative considerations possible on the biogesccycling of lead
in the Mediterranesn marine envirocnment.

Background

Although many data have been published showing lead pollution of the
coastal marine environment from industrial and urban sources, systematic
studies are still inadequatz on the behaviocur and ultimate fate of the
anthropogenic lead introduced into the sea. Since the major input of lead
into the Mediterranesn has known to be from thezfﬁmosphere, the geochemical
behaviour of the lead can be followed by using Pb, naturally-

existing isotope as a tracerzfg the atmospheric input. Specific asctivity
meagsurements of unsupported Pb in envirommentzl samples such as

marine alr, ses=water, suspended matter, sediments, biota, etc., cpllacted
from certain selected areas of the Mediterranean will give informationm on
the time scale of the behaviour of lead in the ses.

Agtivities

The first yesr of the studies will be devoted toc developing the methodology
(including the correct sampling procesdures) and to determining the annual
variation of stable lead and ***Phb in the marine atmosphere, so as io
clarify the input function of these components. Selected envirommental
gamples will also be collected and analysed to examine, in a preliminary
way, the relationships existing between the vsrious environmental matrices.
In the second and third years of studies appropriate areas of the
.Mediterranean Sea will be chosen and systematic sampling of marine air,
sea-water, suspended matter, sadiments, biota, etc., will be carried cut to

LY

"

Y
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obtain the necessary data for deducing the bicgeocycle of lead in the chosen
areas. Samples collected by deploying the sediment traps will also be
analysed. Lspecially in the third year, laboratory experiments will be
carried out in order to complement the information obtained in situ on the
time scales of the varicus. transpart processes.

Quitput

The progress and resulbs of these studies will be- presentad at the relevant
sciantific meetings and in publications. The general quantitative picture
of the behaviour of anthropogenic lsad in the Mediterranesn reglcn will be
deduced .

Workplan and timetabls

Development of the mmthodology May « COctober 1981

LVetasrmination of the variation of September 1981 - Degsmber 1982
atmosphenic inputsz

Detarminations on the samples June 1982 - Septamber 1983
systamgtically collscted in smlectad
ar=ss in the Meditarranean

Compiementary laboratory experiments January - September L983

Preparation of report Qctober - Decamber L9H5
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Budget (1981-i983)

UNEP IAEA
contribution
1981 1982 1583 (1981-1983)
10. Project Personnel
11/12 Experts/Consultants 3,000 5,000 5,000 40,000
13. Administrative support 500 500 500 3,000
16. Travel ' 1,000 5,000 3,000 2,000
20. Subeontract .
2Z2. Vessel operations 1,000 5,000 3,000 -
44. Equipment
4]l. Expendable egquipment 3,000 4,000 4,000 3,000
42. Non-expendable equipment 3,000 2,000 1,000 2,000
5Q. Miscellanecus
51. Operation and maintenance
of equipment 1,500 1,500 1,500 3,000
52. Reporting costs - Sug 1,000 1,000
53. Sundry 1,000 1,000 1,000 1,000
Total 14,000 24,300 29,000 55,000

17.2 BIDGENDCYCLES OF PATHOGENS (ref. paragraph 391 of UNEP/WG.46/4).

Received from WHO ¢ 6 Uctober 1580.

ijectives

The long-term cbjectives of the proposed project are thase described for
the long-term programme for the Pollution Monitoring and Research in the

Meditarranean (MED POL - Phase 1I) (document UNEP/WG.46/4).

The specific objectives are:

~ to survey the possible biogeccycles of pathogens as a complement to the
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epidemiological study, proposed under ancther Project (Ref. ....),
- tDo sssess the impact of these pathogens on human health.

-~ to estimate the survivability of selected pathcgens and the possibilities
of relsvant contamination.

Background

Pathgganic'bacteria,“viruaas; chlamydia, fungi, protozoea and parasites are
often transferred to the Meditsrranean via wastes, rivers and surfacs wetsr
run=off. Other pollution sources include bathers and animals. The ambient
atmosphers may also play a role in the diffusion of pollutants. Mainly
river outlets and sewage wsier effluents influence hygienic conditions of
ant important part of the population in the area (approximately 300,000)
sspecially in coastal zones.

The Mediftarranean is an exceptional position dus ta its intsnsive yse Dy
about 100 million pecple, as a recreationsl ars=s. Tourism is closely
linked to the coastal envirorment, and the hygisnic quality of re=creational
baaches, bathing thers end marine {food influenca the- prevalence of ce=rtain
infagtuous diseases.',. nat only in the Meditsrranean countrTiass themselves,
but alse in those countries not adjscent to the Msditsrranesn from which
tourigts come. Scne invesatigations clearly illustzate these r=lationships.
in some non=-Meditarranean countries, imported cases of salmenellosis and
shigellosis appear to De clesriy relatz2d to recreational activities arcund
the Mediterranean.

Conseguences of pollutior Dy pathogens in the Meditersranean ares will be
detarmined by the actusl hygisnic barriers includipg bathing factors, food
hygieme, diat as well as climatic conditions, movement and intarmingling of
populations and the immunological and nutritional status of the population
at risk.

The: infection chain resulting from pollution mey be diagramed as follows:
mant/animal o=~ wastes -= the Mediterranean ccastzl waters - fign,
crustaceans, shellfish - man/animal.

This infection chain schematically points out. the possibilities for
muyltiplication and spread of pathogens through biogeagcycling. The chain
may be supplemented by the possibility of cross-contamination from marine
food and other food items in private or public catz2ring establishments.

The biogeocycles of pathogens are alse decisively influenced by the
survival and multiplication of crganisms in waste water, surfacs watsr, ses
watar and food. The ses water multiplication of pathogens will not
normally take place, apart from some pathogenic Yibrio and perhaps Cl.
botulinum. Accumulation or concentraticn may occur in shellfish and or
fish gills. In the sea, pathogens will be preventsd from concentrating by
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the balance between initial contamination, dilution, sedimentation and the
continuous impact of biotic and abiotic factors.

The vectors available for cycling of bacteria, viruses and parasites
include the travelling and resident populations, animals, food and
feedstuffs. The spread is enhanced by consumption of raw or insufficiently
cooked sea-yrching, myssels, oysters, clams and Fish.

The low standards of living and hygiene and the local prevalence of
water-borne and food-borne diseases are factors of cancern.

1% must be pointed cut that some imported pathogens may well be gpread to
temperate zones, but may not become established in these zones because of
certain requirements aof temperature, vectaors, etc. Such diseases will
generaily remain a problem if the individual traveller is infected, and can
spread if the traveller happens to be a food-handler.

Contanimated marine foods are primarily responsible for the spresd of
gastrointestinal pathogens. Pollutad sea water may be invelved in a more
broad gpectrum of additional hazards such as skin and wound infections,
infections of the eyes, ears, nose and throat, and the respiratory system.
More precise information on biogeacycle of pathogens is required.

This project will be closely related to scme other proposed projects,
including those concerneg with epidemiology and those related to Article 7
in the Protocol for the protection of the Mediterranesn sea against
land-basad sources. Moreover, the project will provide an essential
support to the related projects. e

[he results of the Pilaot Phase of MED PUL have provided an initisl picture
of the microbiclogical pollution of the Mediterranean. These results may
also be useful for the proposed project.

Proposed activities

{a} For the period 1981-1983

L. A critical review of existing literature dealing with biogeocycles of
pathogens including survival, transmission and spread in polluted ses
water, with special reference Lo the Mediterranean and based on
related health hazards.

2. A critical review of existing litersture dealing with disesses
associated with travel, with special reference to the Mediterranean,
and gssesament of further consguences of infection.

Activities L and 2 will be carried cut on a2 contractual besis by a
competent institute or a consultant. Moreover, they will be correslatd
with the proposed project "Development of environmental gquality
e¢riteria with particular reference to epidemicleogical studies” (see
Project 2 herewith included).

R
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Collaborative regional investigations on the impact of biogeocyecled
pathogens on human health.

This activity will include menitoring of selected pathogens in marine
water, including swimming pools fed by sea water, in marine sediments,
and marine foods, for identifying the most important pathogens in
biogeocycies and for identifying the apread of pathogens.

Here- again, close collaboration and co-ordination with the proposed
project or "Uevelopment of envirormental quality criteria with
particular referencs to epidemiological studies”, will be nacessary.

This activity will be carried out with the participating national
collaborating laboratories and the asasistance of a tachnical
co-ordinatar

Mestings:

Annual consultation Betwesn national scientists in relievant
disgiplines responsible for carrying cut the rational components of
the projesct will take plags. They ar= intanded:

_ o stimulate participation of the various Meditarranesn countriass
- b0 ensyre harmonization of inputs

- t0 review and agree on remedial or adjustment megsures.

- to evaluste results and plan for the future

These annual meetings are intended to also cover the needs of
intarrelated projects within the long-term programme. Similarly,
other meetings of some nature planned in the long-tarm programme may
caver the above objectives. I[n these cases aporopriabe arrangements
will be made in order to aveoid unnecessary duplication.

Training and Teehnical assistancs

A numBer of Maditerranean countries, particularly developing
countries, will require varying degrees of assistance, particularly in
the aspects aof personnel training and exchange of knowledge and
experience through direct contact. This will enable them to provide
the required natiormsl inputs in the project and to develop the
negessary national sarvice and competence. Furthermors, it will also
be necessary to davelop training in standardized methodologies in
ordar to promcte comparability of results.

A limited amount of squipment especially expendaple material aiming at
promoting accuracdy and comparability of resylis is alsg intended to be
provided to the participating national laboratories nominated by the
Nationel Focal Points.
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(b) for the period of 1984-199C

1. Consideration of the feasible inclusion of biotoxin in the proposed
a.l activity. UOn-site investigation will be conducted as to the
survival of selected pathogens in the Mediterranean coastal ares.

2. Continuation and expansion of activity proposed in a.3, based on
experience gained during the first period of the long-term programme.

3. Study of the influence of changed patterns of waeste handling on
biogeccycles of pathogens and microbiolegical contasmination of coastal
areas.

Qutput

{a} For the periaod of 1981-1983

1. Interim evaluation of health hazards related to biogeocycles and
spread of pathogens, including assessment of factors influencing these
Diogeccycles. This evaluation will include:
-~ Health hezards related to bathing in the ares.
~ Health hazards related to marine foods in the ares.

(b} For the period of 1984-1990

L. Evaluation of suyrvival of selected pathogens in the Mediterranesn

¢coagtal aress.

Workplan and timetable

The implementation of this work plan ig subject to the avajilability of
funds for each activity proposed.

Activities
Starting and Ending
{from meonth 0)
a.l L -4
a.2 1 -4
4.3 4.5 -5
a.3 8 - 25
Meetings 20.5 - 20.75 one week duration
5 - four days duration
17 - four days duration

29 - four days durstion

[

"
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Tentative Budget (in US dollars)

1981 1982 1985 1984-1990
Experts 5,900 12,000
Sub=contract 25,000
Equipment 15,000 15,000
Training 2,000 5,000 5,000
(1) DOirwct assistancs: 43,000 27,000
(ii)} Meetings* 4,000 4,000 iv,000
. (iii) Co=ordination 7,008 5,000 4,000
(1Y) Reporting cost 3,000 3,008 5,000
{v) Miscellanecus 1,000 1,000 1,000
Total 63,000 45,000 32,000 40,000
(par year)

*1t is proposed to organize an annual meeting for stimuylating,
reviewing, evaluating and adjusting work undertaken by related
projects. ihe estimated cost ($4,000) per year represents the
shars of the presest project to the total cost of these mestings.

17.3 IMPACT ASSESSMENT OF MERCURY THRCOUGH A STUDY OF THE B8I0GECCHEMITAL
CYCLES OF MERCURY AND SELENIUM (ref. paragraph 391 of UNEP/WG.48/4).
Rausived from FAQ : 30 Qctoher 1980.

Gbjectives

(a} Long=taom objectives: the construction of e mathematical model of the
biogeochemical cycles of Hg and Se under the influences of a natural Hg
geochemical ancmaly near a coastal zone and of an anthropogenic sourcs
of Hg on the adjacent coastal zone, tazking into consideration the
various inputs, sources and compartments including the pathways to

. man. On the basis of these models and their interaction, the
potential hazard for critical groups and for general human population
of the higher than average Hg concentration in marine food, will be

assessed.
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(b) Short-term objectives (1981-1583) : Construction of a preliminary
mathematical model of the Hg cycle on the basis of available data and
identification of missing (or insufficient) data. In a first approach
only the cycle of total Hg will be considered.

- Determination of inorganic and organic Hg in the most important
components and fluxes (air, water, sediments and biota) of the
model.

= Determination of Se in the most important compartments and fluxes of
the Se model.

- Construction of a preliminary Se model.

Background

The results obtained in the pilot projects MED POL II have clearly
indicated that the high Hg levels encountered in several marine organisms
used as food for human population could present a health hazard, at least
for critical populations such as fishermen, fish vendors and similar
persons whg consume higher than average amounts of fishery products. The
data available indicate high levels of Hg in certain very common species
such as tuna, sword=fish, muyllet, shrimp, etc. Furthermore the data seem
to indicate that in some pelagic fishes caught near natural Hg geochemical
~ ancmalies, the Hg levels are higher than in the same species caught im
other zones.

On the cother . hand, ses~water and plankton organisms collected nesr mercury
geochemical anomalies have about the same lavels of mercury as in cther
zones. It is, therefore, evident that an explanation of the higher mercury
congentration encounteregd in the sbove-mentioned marine species cannot be
obtained on the basis of information of the Hg levels only. A model of the
biogeochemical cycle of Hg may give an answer for the high Hg levels
ochserved in the many marine organisms.

At the same time, it is known that selenimum reduces significantly mercury
toxicity. In humans and marine organisms correlations between Hg and Se
levels have been observed, especially when the Hg levels were very high.
For this reason the biogeochemical cycle of selenium should also be
investigated.

A gatisfactory resclution of this Hg problem is urgently needed since
legislations, currently in force in some Mediterranmean countries, consider
marine foods with levels higher than 0.5 or 0.7 ppm (fresh weight) unfit
for human consumption.

If these regulations wers really enforced, a large part, if not all, of
certain species of marine organisms (fish, shrimps, crabs, etc.) have to be
withdrawn from the market, with the severe economic consequences for the
fishery industry which already now struggles hard to survive.

I3
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- Raview of availabls data on water, sediments and bicta of Mediterranean
Hg anomalies both in the adjacent coastal zone and in the hinterland.

- ldentification of the major pathways from the sourcss to the coastal
Zone.

= Review ofF available data cn anthropogenic sources of Hg with a discherge
into the marine coastal zone: and identification of the major pathways in
the coastal zone and. its tarrestrial hinterland.

- Construction of g preliminary computer model of the principal
compartments and fluxes between them and identification of insufficient
or missing data. .

= Datprmination of Se in the principal compartments and setimstion of the
. fluxes betwesn theases compartments.

-~ Construction af a preliminary Se model.

- [mprove the: Hg and the Se models with the help of the new information
availabls.

Quipyts
1981-1983

, -~ Raviaw of tha availaole d;ta on Hg ancmaliz2e and anthropogenic scurces.
- Hg model and Se model of a geochemical Hg anomaly.

- Preliminary impact assessment of marine Hg pathways from a natural
. geochemical anomaly and from significant anthropogenic scurces.

1984-1590

- Complex models of the biogeochemical cycles of Hg and Se in arsas with
gemochemical ancmaliss and in coastal areas with anthropegenic inputs.

~ Aggessnant Qof the potsntial hazards arising from the consumption of
marine foods with high Hg levels.

Workplan and timetable

Activity Timetabla Rasgonsible
- Designation of naticnal April 1981 Mational MED POL focal point
institution in collaboration with FAQ
. - Assistance to the June 1581- FAQ

national csantre parti- December 1983
cipating in the project

in terms of training

and experts
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June 198
June 198
November

- Msetings

- Rmview of available data July 198
and identification of
the major pathways

- Construction of the
preliminary Hg and Se
models

January

- Improvement of both
models

January
Qctober

= Reporting and submission December 1983

of proposal for future
wark

Budget

(a) Contribution from MED Trust Fund

-

1 FAD in collaboration with
4 mational research centre
1983

1- National research centre

Dacember 1581

1982~ National research centre

Decamber 19582

1983~ National research centre
1983

Natiornal research centres in
collaboration with FAG

1981 1982 1983 1984.1990
l. Dirmct-gssistance_to.. .
naticnal institution
- Training 7,000 - -
=e—— SEXperisTT 7 —8&7000—175000—185000——==——
- Material 4,000 2,000 1,000

2. Mestings

initial meeting of partici-
pating experts (June 1981) 4

Meeting for evaluation of
preliminary results (June 1982)

Mesting for evaluation of final
report and to advise for futurs
work {November 1983)

3+ Co=ordination costs (FAQ)

4, Reporting costs 1

5. Miscellaneous 1

,000 - -
- - 4,000

ars shown as separats budget
,000 1,000 1,000

,000 1,000 1,000

Total 25

,000 25,000 25,000 25,000

k1Y



(b) Contribuytion from the participating research centre
- Provision of laboratory space

- (perating costs of major eguipment

- Personnel (including scientists and tachnicians)

- Jther cost3 (segrstarial asaistance etg.)

—
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L8. STUDY OF POLLUTANT-TRANSFER PHOCESSES
18.L RIVER INPUTS TQ THE MEDLTEHRANEAN {see description under 5.1)

l8.2 STUDIES ON TRANSFER OF POLLUTANTS THRUUGH THE AIR-SEA INTERFACE (raf.
paragraph 39m of UNEP/W.46/4. Regeived from [AEA : 3 Uctober LSBO.

UBZectives

(a) Long=term abjectives: To identify quantitatively the sources of
poilutants transported through the atmaospghers into the Meditsrranean
Sea By inveistigating the amounts and transport mechanisms cof thesa
suhstancas across thes ses-eir interface.

(h) Short-t=rm’ gbjectives: Tao acguire data on the atmospheric
- concantrations and the input flux acruss the seg-eir intarfacs of
salsctead polutants in various areas in the Meditarcranssn Sea. The
data on the particulats/ gas transfer relationships of certain
_Substancas will alsg Be collected.

Backg:nund

Thers has been a long-standing question whether significant quantities of
bBeth natural and anthropeogenic substances are transported to the mid-gcean
rmgions via the atmosphers. This question is important in considering
basic geochemical cycles and budget of a variety of naturally occurring
substances as well as in predicting the global impact of anthropegenic
materials on the oceanic geochemical procssses. The evidence to date shows
that potentially significant quantities of lead and aother metals, ODT, PCB,
low nmolecular weight petroleum hydrocarbons, stc. are tramsported to open
oc=2an tegions through the atmosphers, either as particles or in the gas
phase. For example, the high lead content of Greenland ice in recent year
has been atiributed to the burning of tetraethyl lesd in autamobils fusl in
the highly populated aress of the northern hemisphere. Although the
atmospheric concentraticns of various substancas have desn determined in
the Pacific and Atlantic, such detarminaticons have scarcsly been carried
out in the Mediterranesen. Ln addition, the rates of exchange of these
substances betwesn the ocean atmosphers and sas2 ars still largely unknown.
Since the Meditarranesn Sea is a semi-closed ses, the effects of the
atmospheric transport of pollutants are expected to be more elevated than
other open ocegan regicns. Thus the understanding and assessment of the
atmospheric transport of pollutants ars essential to eveluate the overall
pollution situation in the Meditsrranean Sea.
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Activities

The marine aerosol samples will be collected extensively by the bow-tower
sampiing systems during several cruises in veriocus areas in the
Mediterranean Ses, which are expected to be organized in relation to the
long=term monitoring programme for the reference aress in the Meditesrranean
Sea. Surface film sampling with appropriates systems such as "Carett
Screen”, etc. will also be performed. The samples will be analysed for
metals (fFe, Cu, In, L4, Hg, Pb, etc.), selected chiorinated and petroieum
hydrocarbons, etc. For the metal analysis. flameless atomic absorption
spectrophotometry and istrumental neutron sctivation analysis will be
applisd. The structure of aercsol particles will be examined by scanning
electron microscope and electron microprobe in order to distinguish the
metal fraction originating from natyral scurces from that coming from
anthropogenic sources. 0On the basis of these measurements, the
investigations of the exchange flux af the pollutants between the marine
atmosphere and seaa through the air-sea interface will De conducted. The
JSelationship between.the particulate and gas phases in the exchange
processes will alsc be examined. The comparisons of the data with those
obtzined in the Atlantic and Pacific are expectad to provide a bettar
understanding of pollution processes going on in the Meditsrramean Ses,
which is under the combined influence of three major saources af aerocsols:
highly industrialized northern sector, wind weathering from desert areas in
the sguthern sector, and vaolcanic activities (Etna, $kromboli, etc.). The
work proposed will be performed at the- CNRS/CEA-Centre-des=Faibles——
Radioactivites, France, under subcontract through the IAEA's [nternationzl
Laboratory of Marine Radiocactivty with appropriate coilaboration of other
laboratories in the region.

— P -

Uutgut

[he progress and results of these studies will be presented at the relevant
scientific meetings and in publications. The general quantitative picture
of the atmospheric transport of pollutants from major sources and their
fluxes into the Mediterranesn Sea will be deduced.

Workplan and timetable

Collactions of aerosol samples, gas May 1981 - September 1983

samples and surface film samples (whenever shiptime is
available)

Analysis of samples July 1981 = Uecsmber 1983

Data snalysis November 1981 - Sentember 1983

Preparation of report October - December 1985

23
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Budget (1981-1 ¥835)

UNEP Contribution of
- we——e— _engaged_laborsatory
1981 1982 1983 (1981 = 1983)
10. Project Personnel
11/12. Experts/consultants 15,000 25,008 25,000 7%,00U
16 Travel 2,000 3,000 5,000 6,000
40. Eguipment
4l.. Expendable squipment 2,500 3,000 3,000 6,080
42. Non=expendable
squipment 7,000 2,000 2,000 9,000
50« Miscallaneous
51. Oparation and maints—
nanca of equipment 1,000 1,000 1,000 21,000
52. Reporting costs - 500 1,008 -
53. Sundry 5Q0 500 1,000 3,000
Total 25,000 35,000 36,000 120,000




- 120 -

19. SUPPORTING ACTLYITIES

19.1 EMERGENCY AND MAINIENANCE SERYICES FUR SUCIENIIFIC INSIRUMENIS BEING
USED IN THE MED PUL - PHASE LI (ref. paragraphs 15-28 and 40-45 of
UNEP/WG.46/4). Received from IAEA : 15 September 1980.

Objectives

(a) Long=tarm objectives: to ensure the continuing operation of
messuyrement instruments distributed to the research centres taking
part in the long-term menitoring programme of Mediterranean gollution
and to give technical advice to instrument operators to assist them in
cbtaining a high level of analytical performance.

{b) Short-term objectives: to provide emergency and maintenance services
to achieve the above cbjectives by the provision of a qualified
electronics engineer located in the region.

Background

During MED POL - PHASE I the instrument meintensnce and emergency services
to the various research centres which received instruments=through--UNEP—
funding wers provided by an electronics engineer who was based at the
International Laboratory of Marine Radioactivity at Menacec. This mechanism
worked quite effectively, and the services rendered recsived general
appreciation from many research centres, especially those located in the
eastern and southern parts of the Msditerranean region. This operation was
considered to be one of the key factors which resulted in the substantial
development of the measuring capability in the Mediterranean region.

Since the same instrument used for MED POL - PHASE [ projects will be used
in the long-term monitoring programme (MED PUL - PHASE [l), and since the
instrument manufacturers have not fully developed their services in the
eastern and southern part of the Mediterranean region as yet, it is
considered essential for the smooth coperation of the Phase II projects to
continue the emergency and maintenance service mechanism established
already for the Phase I projects.

Activities

For the emergency repair and regular checking of the measursment
instruments alresdy distributed to the Mediterramean research centres as
well as for any new installations and initial checking of such instruments
which will be distributed in the future, an electronics engineer
responsible for these works will be stationed at Monaco and made available

Fe



‘l'ta all research centres engaged in the MED POL - PHASE II projects. On
request from the research cenires, the electronics engineer will be
despatched from Monaco with a minimum delay to seoive the instrument
problems on the spot. The expenses involved in these operations are mainly
the salary for the engineer, his travel and spare parts for the varjous

v inatruments located in the region.

Qutput

The research centTes in the region recsive an immediazts emergency
maintenance service which allows. them to contine the execution of their
Phase [I projects. The cperators of the instruments receive agpropriats
technical advica on the upkeep of the instruments sc as to achieve good
arglytical pectormence. The results of the service visits are reported
ragularly to the Contracting Party Meetings.

. Workplan and timetable

Hiring of the eisctronics enginser April L1I8U
Emergency and mgintenancs servicss of the Continuous
engineas L98l-i9835

Presenctation of a progress report st the
Contracting Party Meeting Mapeh 1982

Budgat (1981-1983)

»

UNEP IAEA
contribution
1981 1982 1983 (1981=15983)
’ \. 10. Project Personnel
11/12. Experts/Consultants 52,000 54.,000 56,400 3,000
13. Admin. support 5,008 3,000 3,000 $,000
18, Travel 10,000 11,000 12,000 3,000
40. Equipment
41l. Expendable egquipment 10,000 1g,000C 10,000 6,000
s 42. Non=expendable
equipment §,000 5,000 5,000 -
* >0, Misceilaneocus
51. Uperstion and
maintenance of
‘ equipment 2,500 2,500 2,500 6,000
>2. Reporting costs - - 1,000 6,000
3. Sundry 1,300 1,500 1,500 3,000

GRAND TOTAL 85,000 87,000 89,000 36,000
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19.2 INTERCALIBRATLON OF POLLUTANT MEASUREMENTS (ref. paragraphs 15-25, 51
and 40=-4> of UNEP/WL.36/4). Heceived from [AEA : 15 September L980C.

Ubjectives

(a} Long-term objectives: {o ensure the comparsbility of the results
produced by the institutions participating in the monitoring
operations in MED POL « PHASE IL - particularly for the measurements
of heavy metals, chlorinated hydrocarbons and petroleum hydrocarbons.

(b) Short-term objectives (1983): to organize and co~ordinsts
intercalibration exercises for heavy metal, chlorinated hydrocarbon
and petrsleum hydrocarbon meagurements with the institutions
participating in the MED POL - PHASE [ by preparing and distributing
approprigte samples, collecting the analytical results and evaluating
the analytical performance of the participating institutions.

Background

During MED POl - PHASE I, participating in the interecalibration exercises
for the trace metal and chlorinated hydrocarbon measurements was considered
mandatory for the institutions taking part in MED L1 and MED [lI projects.
Four intercalibration exercises were arganized for aach fype of pollutant.
The results of these intercalibration operations proved that the analytical
performance of the Mediterranean research centres was generally
satisfactory and that the comparability of the messurements improved with
the repetition of the exercises. In order to maintain the high standards
of analytical performance achieved within the Mediterranean region and to
ensure that sound conclusions are based on excellent scientific data,. the
participation of the intercalibration exercises within the framework of MED
POL - PHASE 11, is considered toc be a prerequisite for all participating
institytions.

Execution of the intercalibration progremme

In addition to the intercalibration exercises for heavy metal and
chiorinated hydrocarbon messurements, it is proposed that similar work for
petroleum hydrocarbon measurements be initiated in MED PQL - PHASE II. Ffor
gach type of polutant four intercalibration samples (two biolcgical samples
+ two sadiment samples) will be distribuyted to the participating research
centres during the period 1981-1985. The amalytical resulis will be
collected, compiled and evaluated by statistical tests and feedback to the
research centres which will have participated in the programme. When the
Laboratories experience difficuities in maintaining good analytical
performance, technical advice and assistance will be provided.

Uutput

The overall results of the intercalibration exercises will be fed back to
the participating research centres in the form of pregress reports, which
will be issued at appropriate intsrvals. The overall evaluation of
analytical performance of the participating Mediterranean resaarch centres
will De presanted to the meeting of the contracting parties.

[

IT)

RN
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. Workpian and timetable

Preparation of intercalibration material
{1 biological sample + 1 sadiment sampls,
ingluding homogeneity tests) June - November 19BL

Fipst series of int=arcalibration exercises Dscemper l58L - March (982

Preparation of intercalibratiorn material
(L sediment samplie) January - April 1982

":‘:ecunct series of intercaiibration material
{1 biological sample) N May -~ Septesmber 1982

Preparation of intarcalibration material

(1 bioclogical sample} January - April 1983
. Presentation of the progrsss on the
intercalibration programme 3t the-

‘sontracting party meeting March 1987
Third series of intercalibration exsrgises May -« Septamiter 1583
Preparation of final report Cctober - Decmeper 1583

Eugst (1981-1583)

UNEP IAEA
contribution
1981 1982 19835 (1981-1983)
10. Project Parsonnel
. 11/12 Experts/Consultants 8,000 4,000 4,000 56,000
5. Admin. support 2,000 2,000 2,000 7,000
lé6. Travel 3,000 2,000 2,080 5,000
40, Cquipment
41. Expendable equipment 15,000 4,000 8,000 15,400
42. Noneexpsndable
equipment 10,000 5,000 5,000 -
>Q. Miscellaneous
>L. Operation ang
maintznanca of : .
equipment 3,000 3,000 3,000 5,000
2. Reporting costs - SUg 1,000 3,000
’ 53. Sundry 3,000 2,500 2,000 3,000

GRANG TOTAL 45,000 27,000 27,000 92,000
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“1¥.5 QUALEITY CONTROL PROGRAMME (ref. paragraph 31 of UNEP/WL.46/4).
Hecesived from WHO : 7 October 1980.

Objectives

The long-term objectives of the proposed project are those described for
the long-term programme for the Pollution Monitoring and Resesrch in the
Mediterranean (MED PUL - Phase L[I) (document UNEP/WG.46/4).

The specific objectives are ss foliows:

- To asgess the laboratory performance and efficiency of the participating
national leborstories in the long-term prgrammme.

-~ To harmonize practices and promote accuracy and comparability of data.

- Ta develop a manual for laboratory quality control.

Background

The pilot phase of the Lo-ordinated Mediterranean Pollution Menitoring And
Reasearch Frogramme (MED POL Phase [) includes among the initial seven
pilot. projects (MED PUL I to VII) one dealing with Coastal Water Quality
Control in the Mediterranean (MED VLII}.

ln the immediate objectives of this project, the following is included:

"To design and implement a programme for sanitary and heslth
surveillance of coastal recreational areas and shellfish growing
waters in selected coastal arsas of the Mediterranean®.

Following this objective a monitoring programme of selected coastal
areas has been established and is being implemented.

In carrying cut the relevant microbiological indicators menitoring
programme of work and comparing the results obtained by the
collaborating national laboratories the need becomes apperent not only
to use standard procsdures but to also introcduce a quality control
programme for each collaborating laboratory.

The develiopment of such a programme will promote the production of
reljable data and comparability of results.

The present project is intended to plan, develop and carry out a
programme on laboratory quelity control.

Propogsed activities

(a) For the period 1981-1983

l. Necessary measures will be initisted in order to assure in each
collaborating a good contrel of the general working conditions that

can induce errors in the final analysis results.

w-
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For this purpose each collaborating laboratory will undertake media
and squipment control methods.

In this respeci general rules will be established and their
application checked.

An intra=laboratory cuality control will be caried out as a first
stage- of the quality control programme.

This will include two steps:

~ multiple snalyses pscformed by different analysts. -
- myltiple calony counts performed by different analysts.
The muitiple analyses will b= carried out with the same methodology
and following prescribed procedures. Results will be rsported on
special forms and results of differsnt analysts will be compar=d by a
t-test.

The above excarcise will be carried ocut every six months at the lesst.
The second stap, the "Multiple colony countings”, will consist of
multiple eolony countings of individual platas for each bacterial
parametsr, fixad as mandatory, and performed by diffascent analysts.
The number of plates, the mefhedology applisd, and the nutrients used

will follow agreed directives.

the colonies counting and their‘reporting will take place as

- prescribed. —Evaluation -of-results-and comparaisern will be undertaken.. .

with the t-test.
This exercise will be carried qut at least twice a yesr.
The results of (i) and (1i) will be gathersd and re=ported annually.

An inter-laboratory quality control will be carried ocut as a second
gtage of the quality control programme.

This stage will be carcried out in two phases.

Phase I: During the first phase, bacterial suspension preparsd by
each Collaborating Laboratory on the basis of the bacterial
strains gsent by 3 selactad Mediterranean Cantral Laboratory,
will be analysad. The Central Laboratory is expect=d tn
carrTy out the centralized tasks providegd by the Quality
Control Programme.

Phage 1I: In the second phasa, samples with unknown bacterial
suspension will be sent directly by the above Central
Laboratory toc the collaborating laboratories for their
analysis.
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Details of the procedures for the first and second phases will be
provided. Results will be reported con special forms and sent to the
Central Laboratory for further evaluation.

The inter-laboratory Quality Control will be carried out at least }
every six months. A

Camparaison and analysis of results as well as reporting will be
prepared. by the Central Laboratory.

The co-ordination and follow-up of the proposed activities 1, 2, 3

and 4 will be carried cut by the selected National Institute. The

details of the work to be undertaken and the relevant renumeration of

the selected National Institute will be established through a

contractual agreement. All of the collsborating Nstional Laboratories ‘l'
are expected to participate in the proposed activities and undesrtake

their relevant part.

Meetings

Annual consultation between national scientists responsible far

carrying out the national components of the project are being !
proposed. lhey are intended a
- to stimulate participation ,
- to ensuyre harmeonization. of inputs

- £o review and agree upon appropriate measures

- to evaluate resuylts and plan for the future .

These annual meetings are intended alsc to cover the needs of other

interrelated projects within the long-term programme. Similarly,

other meetings of the same nature plammed in the long=-term programme

may cover the asbove objectives. In these cases appropriate

arrangements will be made in order to aveoid unnecessary duplication.

Technical assistance

13

A limited amount of equipment especially expendable material is
intended to be provided to some of the Cgllaborating National
Laboratories according to existing needs. This provisien will further
promote the standardization of procedures and methodology.

PR

For the period of 1984-1990

Continuation of the proposad activities and improvement of procedures
and methodology.

Development of a manual for laboratory gquality control.
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Uutput
{a) For the period of 1981-1583
L. Levelopment of a dratt manual for laboratdry quality contrsli ~ - ==

2. Improvement in the accurscy and comparability of microbiclegical
analysis.

(b} For the period of 19841390

L. Davelopment of a manual for laberatory quality contrel

. Workplan and timetable

Activities

Stazting and ending
( From month Q)

a.l through a.4 . Twice 3 year at equal intsrvals
. for each collaborating Laboratory.
Starting dat= g be established
’ individually for each Callaborating
Laboratory with the aim to have a
balanced distribution of work.

Meetings S 4 days duration
. " 17 & days duration
n 29 4 days duration
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Tentative Budget (in US dollars)

1981 1982 1983 1584-1990
Experts 3,000
Sub=contract 15,000 25,000 25,00C
Equipment 10,000 10,000 10,000
Training - - -
* Direct assistance 31,000 35,000 35,000
Meetings* 4,000 4,000 4,000
Co~ordination costs 4,000 4,000 4,009
Reporting costs 2,000 2,000 2,000
Miscellanecus 1,000 1,000 1,000
Total 29,000 46,000 46,000 35,000
(per year)

*1t is proposed to organize an annual meeting for stimulating, reviewing,
avaluating and adjusting work undertaken by related projects.

The

egtimatad cost ($4,00U) per year represents the share of the present
project to the total cost of these meetings.

b
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