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INTRODUCTORY NOTE

1. This document has been prepared at the request of the Second Inter-
governmental Consultation concerning a Draft Protocol of the Mediterranean
Sea against Pollution from Land-Based Sources, Venice, 17-21 October 1877
(see UNEP/IG.11/BD 32).

2. Its aim is to give some information (such as quantities produced, users,
inputs into the Mediterranean, toxicity to man and marine organisms, etc.)

on substances listed, or likely to appear, in annexes I and II of the draft
protocol.

3. Because of the very short time available for the preparation of this
document it was not possible to collect all available data covering the wide
range of pollutants listed in annexes I and II. Therefore the present data
should be taken as preliminary only and as indicating no more than approximate
estimates or orders of magnitude. Data on acute and chronic toxicity,
persistence, biocaccumulation and carcinogenesis, are not yet known for a
number of listed pollutants. For teratogenic and mutagenic properties no
information is yet available. Existing data for marine organisms are
particularly scarce.

I - GENERAL NOTES

A. DOrganchalogen compounds

4. Substances containing C-X links, where X is an atom of halogen (F, C1l,
Br. I). This definition covers several thousands of organic compounds.
Some of them are not simple derivatives of hydrocarbons, but they may also
contain in their structure other functional groups such as, for example,
phenols, alcohols, acids, esters etec. Taking account of amounts produced,
the most important are organochlorine products, followed by organofluorides
and organobromides. Organoiodines are very rare.

i) Organochlorides: the following are the most important:

5. - Aliphatic compounds with short chains (1 to 3 carbon atoms):
solvents, fabrication of polymers '

- Pesticides: DDT and its metabolites, cyclodiens,, (aldrin, dieldrin,
endrin, endosulphan, mirex, heptachlor, heptachloroepoxide, chlordane,
cyclohexane, benzenehexachloride, metoxychlore, toxaphene,
pentachlorphenol, 2, 4 - D; 2, 4, 5 - T

- Polychlorbiphenyls (PCB) and polychloroterphenyls (PCT)

- EDC tar

- Hexachlorobutadiene
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life,
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Orto and para dichlorobenzene
Chlorinated paraffins

Chlcorinated naphthalenes

Products resulting from water treatment

esticides and PCBs usually present a high toxicity level for marine
especially for crustacea whose metabolism is close to that of insects.

Their persistence is generally high, as are their accumulation and food

chain
solubl
increa

7. I
and 1i

8. I
schedu
regard

concentration properties. They are not very socluble in water, but
e in fats. Because of this, tensio-active products (detergents) can
se their deleterious effects on marine life of organochloride compounds.

n the sea, they concentrate in sediments, superficial layers of water,
ving organisms.

t seems necessary to prepare, for each individual compound, a descriptive
le, as marked differences can exist between similar products as
s their chemical and biological properties. The substances investigated

were mainly chosen on the basis of their economic importance. Data used

tables and schedules are indicative and need more detailed
igations.

rganofluorides:

Chloroflucrocarbons: used in sprays and thermic fluids. These
products are volatile and should not influence marine pollution.

Organobromides:

in the
invest
ii) O
g. -
iidi)

10. -
B. 0

Polybromodiphenyls (flame retarders for plastic materials)

rganophosphorous compounds

11. The compounds included in the heading are organophosphoric esters,

by the

R.0 O R.0 S

links TN# -0 -R. or TN - 0R_. Hundreds of these compounds
P 3 P 3
R0 R0

are produced in industry, pesticides being the most important from the
economic and envircnmental point of view. Industrial use plays a secondary

role i

n marine pollution.

12. Nowadays organophosphoric pesticides, together with carbamates, replace
the organochlor pesticides, the use of the latter being no longer authorized
in several countries. Malathion, parathions, dimethoate, azinphosmethyl

and chlorfenvinphos are the most used.
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13. Almost all the organophosphoric pesticides are highly toxic to aquatic
invertebrates and generally less toxic to fish. The molecules have a weak
chemical stability; their compounds are hydrolysed in water in which they
are fairly soluble. Their persistence in the environment does not exceed

two months, except in the case of ethion and dimethoate when it can be longer.

14. No instance of bioaccumulation in marine organisms has been reported.
Their toxicity to man is high, but sea-food does not contain any residues
of these substances, with the exception of the very small amounts found in
rare species fished in estuaries. Information on many of these compounds
is incomplete.

15. Organophosphoric pesticides are also toxic to marine organisms and much
more toxic to mammals than organochlor pesticides. They are not very
persistent, however, and the organophosphorous compounds seldom reach
crustaceans, fish and man, at the end of the food chain.

C. Persistent mineral oils and‘perSistent hydrocarbons derived from
petroleum, in particular used lubricating oils

16. Petroleum and its by-products comprise hundreds and thousands of
compounds. Estimates of the input of oils into the Mediterranean vary,
but they all indicate the fact that a non-negligible part comes from
land-based sources: as far as the input of oils into the Mediterranean
is concerned few data are, at present, available. However, the annual
pollution load in the coastal zone of the Mediterranean from industrial
discharges of mineral oils has been estimated at 120 x 103 t/y (see
UNEP/IG.11/INF.5, table 7). )

17. To give precise figures on toxicity, persistence and bioaccumulation
of crude oils and their by-products is very difficult; they are in fact
complex mixtures of different substances. It is, however, possible to
consider that these products are generally of very low to low toxicity,
that they have low bioaccumulation properties, and that their persistence
in the marine environment varies from days to months.

18. However, some oil compounds or certain of their by-products should be
considered as important marine pollutants, in particular, the following :

(i) cyclic compounds with carcinogenic properties. Such compounds
are usually found in very low concentrations in crude oils and
refined products, but they may be present at higher concentrations
in certain industrial wastes.

(ii) waste oils including both lubricating oils for combustion engines
and certain industrial oils. These products in fact are specially
treated and are mixed with additives to increase their length
of life. They are generally toxiec, as a result of the additives
or of the metal traces they contain.
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D. Persistent synthetic solids

19. Persistent materials which may float, sink or remain in suspension
and which may interfere with any legitimate use of the sea include mainly
household refuse or certain industrial wastes containing a high amount of
plastics or other solid non-biocdegradable materials.

20, The disposal on land of such residues in the immediate vicinity of the
sea-shore or coastal rivers, may lead, in certain cases, to their discharge
into the sea.

21. Although such substances are inert, and a priori neither bicaccumulable

nor toxic, their persistence in the sea can give rise to many problems.

Their transportation, on long distances, by sea currents can be detrimental

to extensive coastal zones by reducing touristic amenities (for example

beaches strewn with detritus brought in by the sea) and endangering navigation "..
and fisheries (obstruction of cocling-water pipes on ships, clogging of g
propellers, tearing of fishing nets, etc.).

E. Radiocactive wastes

22. The projected growth of nuclear installations (power plants, reprocessing
plants, fuel fabrication plants]) will inevitahbly lead to routine discharge

of ligquid and gaseous wastes which, even after treatment. will contain low
level radiocactivity. Medium and high activity liquid wastes arising fram

fuel reprocessing are concentrated and isolated very effectively in long-

term storage or they are converted to a solid state and stored in deep
depositories.

23. The principal radioactive materials formed in nuclear installations
are fission and activation products. Radiocactive liguid wastes from nuclear
fuel reprocessing plants contain, in addition, some transuranium radionuclidec.

239 2
Plutonium isotopes Pu 3 , Pu24D and Pu241 present a special case hecause

of their long half-life and alpha-emitting radiation. o

24, There are three major categories of liquid wastes from reprocessing
plants

(i) low level wastes, such as wastes from fuel storage ftanks,
condensates from evaporators and many industrial effluents;
these wastes are not discharged to the environment unless
they have been treated to bring them down to lower activity level;

(i1) medium activity wastes, such as those arising from chemical
decanning operations, and some plant effluents;

(iii)  high activity wastes, containing the bulk (usually more than
89.9%) of the fission products.
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F. Biocides and their derivatives

25. Besides carbamates and substituted ureas, the biocides not included in
annex I do not constitute large chemical groups. They are numerous, but
information on their utilization is scanty.

26. There are two kinds of carbamates currently used: N-dimethylcarbamates
(isolan and dimetilan) and N-methylcarbamates (carbaryl and zectran). Carbaryl
seems to be the product most in use.

27. Carbamates have little chemical stability and are easily hydrolysed

in sea-water. They can be metabolized by marine organisms and eliminated
quite quickly. Therefore the risks of bioaccumulation and of persistence
are very limited. Toxicity can vary according to the chemical nature of
the compounds or to the different marine species; for example, carbaryl is
moderately toxic to crustaceans but not toxic to fishes and molluscs.

Some are a little phytotoxic and can thus affect phytoplankton.

28. With the exception of isolan, which is less toxic than organophosphoric
compounds, all the carbamates are slightly toxic to mammals. The risks from
eating sea-food that might be contaminated are therefore small.

29. Other compounds worthy of attention are the triazines, disquat and

paraquat.

G. Organosilicon compounds

30. These compounds have one or more Si - C links.

31. As far as pollution of the sea is concerned, the most important are
polymers, above all_those called polydimethylsiloxanes (PDMS) distinguished
by the formula - / Si [CH3)2—D-_/. These compounds, called "silicons”,

can be fluids, elastomers or resins. They are mainly used as medicines
(antiaerophagial), in mammary aesthetic surgery and surgical prosthesis.

32. The raw materials used for the preparation of PDMS are compounds with
a low molecular weight which are quickly hydrolysed into silica and volatile
hydrocarbons; they are therefore not harmful to the marine environment.

33. The polydimethylsiloxanes have a strong chemical stability and are

not biodegradable; consequently they are very persistent in sea-water, but
they are not known to have any toxic effect at concentrations they may reach
in the marine environment.

H. Detergents

34. Detergents are a common component of sewage and some industrial effluents
all derived for the most part from household cleaning agents. Characteristics
of detergents include (a) partial biodegradability, (b) phosphate content,
leading to enrichment of nutrients in receiving waters, and (c) to a small
degree, direct toxicity of the ingredients.
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35. Before 1965 only "hard”, non-bilodegradable, detergents were produced.
They were characterized as alkylbenzene sulphonates (ABS). For the past
decade the more biodegradable "soft” linear alkylate sulphonates (LAS) have
been produced by the detergent industries. Nowadays, LAS 1s the primary
toxic active compound, two to four times more toxic than ABS.

38. Sodium phosphates are still a constituent in most detergents to increase
their effectiveness. Because of certein negative effects of sodium phosphates,
sodium salt of nitrilotriacetate (NTA) has been used as a substitute for
phosphate in detergents. However, doubts have been expressed about this
substitution because NTA has negative environmental effects. Also, bleachers,
which are usually added to most detergents, are persistent in the aquatic
environment. Their effects on marine life is also little known.

37. Toxic effects of LAS have been investigated for several fishes and

acute toxic effects in the range 0.2 to 10 mg/l have been found. Data for
aguatic organisms are rather scarce.

I. Pathogenic organisms

38. Pathogenic organisms present in sewage are an indication of the nature
and degree of human infection in a community. Other possible contributors
of pathogens to waste waters are domestic animals, farm and slaughterhouse
waters, and rodents inhabiting tiw: sewers. Principal organisms of
significance to health, and tne infections they cause, are as follows :

(i) Bacteria: Vibrio cholerae (choleral); salmonella sp (typhoid
and paratyphoid fevers, food poisoning, gastro-enteritis);
shigella (bacillary dysenteryl; clostridium (food poisoning,
gas gangrenel); staphylococcus aureus (pyogenic skin and wound
infections, food poisoning); mycobacterium tuberculosis
(tuberculosis), leptospira (leptospirosis, jaundice).

(ii) Viruses: poliovirus (poliomyelitis), infectious hepatitils virus
(hepatitis, jaundicel); adenoviruses (conjunctivitis, pharyngitis);
coxsackle viruses A and B, ECHO-viruses, reoviruses (enteritis,
fever, rashes, attack on central nervous system]);

(iii) Protozoa: entamoeba histolytica (amoebic dysentery).

(iv) Metazoa: nematode ova (roundworm and threadworm infestations)
cestode ova (tapeworm infestations).

39. At present there is no conclusive evidence of a cause and effect
relationship between bathing in sewage-polluted water and the onset of
serious disease, although contact with polluted water does tend to be
associated with increased incidence of rhino-pharyngeal, skin, conjunctival
and ear infections. In the sea, pathogens undergo dilution, sedimentation,
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and differential mortality according to such factors as sunlight, temperature
and salinity.

40. The greater risk of infection results from the ingestion of contaminated
fish and shellfish which have been insufficiently cooked or heat-treated

to kill potential pathogens. Diseases known to have been transmitted by
shellfish are typhoid and paratyphoid fevers, infectious hepatitis, and
gastro-enteritis of non-specific origin. Filter-feeders retain bacteria,

and probably viruses, very efficiently, and can concentrate them many times
more than the level in sea-water.

41. Ninety per cent of the sewage from Mediterranean coastal municipalities
enters the sea untreated or inadequately treated. Viral hepatitis, dysentery,
typhoid and poliomyelitis are endemic in the region, and periodic outbreaks
of cholera occur. The yearly influx of tourists, which increases the
population density of some areas ten times during summer months, and results
in the mixing of populations with varied immunological histories, greatly
complicates the epidemiological picture in the Mediterranean.

J. Thermal pollution

42. Thermal power stations are converting only approximately one third of
the thermal energy produced into electricity. The rest of the heat may be
described as "low quality heat” and is discharged into the environment
(atmosphere, sea-water, rivers, lakes), in most cases in the form of large
quantities of warm water.

43. The local increase in temperature of the marine environment arising

from the discharges of thermal power stations and also of industrial cooling
waters may cause three main undesirable effects: (a) it decreases oxygen
solubility in water, (b) it increases the metabolic activities of
microorganisms and (c)} it changes texic properties of possible pollutants.
These, in turn, may result in higher BOD and may yield local hypertrophication.
Usually these warm water discharges are not continuous and resulting
fluctuating water temperatures may produce changes in biological communities.
Final environmental effects of thermal pollution depend on the temperature

of the recipient sea-water and that of effluents.

K. Substances which have an adverse effect on oxygen balance in the sea

44. A reduction in dissolved oxygen concentrations may reduce the rate of
oxygen uptake by aquatic plants and animals. Therefore any change in the
dissolved oxygen concentration in estuaries and coastal waters presents

risk to aquatic life and may change the species composition and abundance

of the aquatic organisms. As indicated by laboratory experiments, a
reduction in dissolved oxygen concentration is also reflected in growth rate,
swimming speed and hatching weight; it shows fractional or percentage
reductions that approximately correlate with the logarithm of the deviation
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of the dissolved oxygen roncentration from the concentration in equilibrium
with the atmosphere, at constant dissolved oxygen concentration.

45. Typical representative substances which may affect the oxygen balance
in the marine environment are pulp and paper mill wastes. Their toxicity
is usually associated with sulphur-containing compounds arising from the
wood digestion process, and chlorinated phanolic compounds produced during
bleaching of the pulp ant paper. High bicchemical oxygen demand (BOD) is
always present in untreat: 4 sulphite pulp effluents. High mortality of
fish occurred because of o.,gzen depletion in waters receiving these high
BOD wastes. The solid frachions of pulp and paper mill wastes could be
accumulated on the bottom and during their decomposition they remove dissolved
oxygen from water often forwing noxicus gases. The known effects of pulp
and paper mill wastes on marine organisms are often sublethal rather than
acute. It is known that the guality of oysters declined in such an aresa,
although there is practically ro =vidence of actual mortality.

46. A number of industries rel-ass wastes of similar properties. Wastes
from food-processing industrie~, “istilleries, breweries, the pharmaceutical
industry etc. could cause effects similar to those described for pulp and
paper mill wastes. For substances which have an adverse effect on the

oxygen balance in the sea this characteristic is usually of greater practical
importance in the marine envircrnownt than their direct toxicities.
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SUBSTANCE
Aldrin
Most usual form of the substance in
sea-water
Ci

=
= AN

Quantities produced per year in the world

(1971) USA Estimate: 4,500,000 tons

Main uses of the product

- Non-phytotoxic insecticide used against soil insects

- Prohibited in agriculture in many countries

Mairm producing countries

Netherlands, USA
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D) Main pathways and estimate of inputs to the sea

(on a world scale)

Input from rivers after washing of soil

E) Main pathways and estimate of inputs into the Mediterranean sea

F) Concentrations found in the sea

General bibliography Mediterranean data

(1968): 5,30 ppb

;f
o
~




Sediments

Organisms

G)

Concentrations found in effluents

- in municipal effluents

- in industrial effluents

UNEP/IG.11/INF.10
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Mediterranean continental shelf of
Languedoc
2 positive samplings out of 80:

50 and 150 ug/kg
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H) Physiochemical reactions likely to occur in the sea
- Production of photnaldrin (10 times more toxic than aldrin)
-~ Rapid transfocrmation of aldrin into very persistent dieldrin

Aldrin is not persistent because of its chemical reactions, but the products

of its degradation are dangerous

I} Persistence and biocherical transformation in the sea

J) Effects on marine life

- Acute toxicity

LDSD: invertebrates: 1 - 32 ppb
fish: 3 - 100 pph
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- Concentration factor

very high: it can reach 140,000

- Bioaccumulation

- Biomagnification through the food chain

. - Very slow elimination in clean water

- Organoleptic properties

K) Effects on man

Aldrin changes into dieldrin in the marine environment. Therefore this product

can be ingested by man together with sea-food. These compounds do not exhibit
. a very high toxicity to mammals, but dieldrin is carcinogenic to mouse

(not to rat). WHO/FAO established the P.D.D. (permissible daily dose) for man

as 0.5 ug/kg Body weight for aldrin and 0.1 ug/kg for dieldrin

L) Sea-water -quality objectives currently studied in some countries

0.01 ug/l
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SUBSTANCE

Mercury and its compounds

Most usual form of the substance

in sea-water

Inorganic salts

Juantities produced per year in the world

3,000 tonc

Main uses of the proouct: very diverse

- Chlorine production by electrolysis of alkaline chlorides by circulating
cathode of mercury

- Electric equipment: switches, lamps, fluorescent tubes, batteries and
accumulators

- Measuring apparatus: thermometers, mangmeters

~ Mercurial fungicides: treatment of seeds, pulp and paper industry

-~ Colouring matter

- Pharmaceutical products

- Dentistry

- Fine chemicals

- Anti-fouling paints

- Catalysts

Main producing countries

Italy, Spain, Yugoslavia, Turkey, USA, Mexico, USSR, China

Tn general, metallurgical plants are situated where extraction takes place
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D) Main pathways and estimate of inputs to the sea

(on a world scale)

- Natural source from deposits at the bottom of the sea releasing mercury -

- Combustion of fossil fuel (coal, petroleum) causes significant releases

- Its input through rivers (municipal discharges, discharges in sludge from

treatment installations, industrial discharges) amount to 3, 500 t/y

- The input through the air is estimated at 3, 200 t/y

E) Main pathways and estimate of inputs into the Mediterranean Sea

Estimated input of 130 t/y into the Mediterranean Sea from land;based sources

F) Concentrations found in the sea

General bibliography

Normal
0.01-0.1 ug/1 (open sea)

(Mediterranean excluded)

polluted water
up to 4 ug/l1

Mediterranean data

0.04-3.6 ug/l (industrial areas)
generally 0.2 ug/1

The seas around areas with strong
tectonic or volcanic activity,
usually have a high concentration

of mercury
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Sediments

Non-polluted areas: 60-150 ug/1
Polluted areas: more than 1 mg/l
Bay of Minamata: 7-8.50 mg/l

Organisms

molluscs: 0.02-0.2 mg/kg

crustaceans: 0.01-0.7 mg/kg

shell~fish: 0.02~-2.5 mg/kg

fish (except

tunal: 0.01-1.5 mg/kg

tuna: 0.2 mg/kg tuna : 0.01 - 4.1 mg/kg

G) Concentrations found in effluents: sludges (from treatment plants)

4.8 mg/kg (Sweden)
2.50 mg/kg; average 9 mg/kg (United Kingdom)

- in municipal effluents

~ in industrial effluents
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Physiochemical reactions likely to occur in the sea

- All the drganic compounds of mercury can be transformed into inorganic salts

of mércury by biclogical, chemical and photochemical means

- Most mercury compounds settle in sediments, after adsorpticn on to solid
particles. The release of these compounds is theoretically possible, but,
because of complex laws, it is difficult to state precisely what really

happens

e

Persistence and biochemical transformation in the sea

Transformation of inorganic mercury into organic mercury by micro-organisms in
anaerobiotic conditions. This transformation might occur in living organisms
and it is very important because the organic mercury compounds are much more
dangerous to man. For this reason, any discharge of mercury, even in mineral

form has to be avoided

j) Effects on marine life

-~ Acute toxicity

- Inorganic compounds: it varies greatly according to species or the stage of

: 0.001-10 mg/l

development: LDSD'

- Organic compounds: much more toxic. LD5 can be as low as 0.04 ug/l for

0
some larvae
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- Concentration factor

K]

L]

It could be very high; in methylmercury salts it can reach 82,000; in organic

mercury salts up to 15,000; in methoxiethylmercury salts up to 2,000

Bio~accumulation

Very high in marine organisms, specially in those higher in the food chain.

Bio-elimination in clean water is very slow and it takes 400- 1,000 days

Organoleptic properties

Effects on man

Mercury, metal or mineral, is relatively less toxic and most can be excreted.

On the other hand, the organic compounds accumulated in marine organisms
consumed by man, can provoke lethal chronic intoxications (cf. Minamatal.
WHO/FAD indicate 0.3 mg as the P.D.D. for mercury of which not more than

0.2 mg in the form of methylmercury

Sea-water quality objectives currently studied in some countries

USA (1972) 0.05 ug/l
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SUBSTANCE

Cadmium and its compounds

Most usual form of the substance

in sea-water

inorganic salts

A) Quantities produced-per year in the world )

9

15,000 t/y

B) Main uses of the product

Surface treatment (cadmium-coating)
' Colouring matter (paints, ceramics, glass, plastics)
Metallurgy (alloys)
Fuse plugs, batteries
Nuclear reactors

Stabilizers for plastic products

C} Main produbing countries

USA, Belgium, Federal Republic of Germany
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D} Main pathways and estimate of inputs to the sea

(on a world scale)

- contamination of rivers by the effluents of industries for the production of
cadmium (and zinc)
- contamination of rivers by wastes of surface treatment industries

- slight contamination through the air because of carbon and fuel combustion

E)} Main pathways and estirate af inputs into the Mediterranean Sea

F) Concentrations found in the sea

General bibliography Mediterranean data

Water 0.01 ug/1 (open water) 0.4 ug/l - 5 ug/1
0.6 ug/1l (coast)

up to 10 ug/l in very polluted areas




Sediments

0.5 - 2 mg/kg (not polluted)
1.6 - 4.7 mg/kg (polluted)

Organisms

Mytilus: 400 - 500 ug/kg commonly
fish: 0.2 - 10 mg/kg in areas with
no industrial wastes

crustaceans: 1-20 mg/kg in areas with
no industrial wastes

molluscs: 20 mg/kg

G) Concentrations found in effluents

Sludge: 10 - 18 mg/kg (dry weight)

- in municipal effluents

- in industrial effluents

UNEP/IG.11/INF.10
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H) Physiochemical reactions likely to occur in the sea

- No transformation into organic cadmium
- In presence of contamination, soluble compounds (chlorides and sulphates)

can precipitate into insoluble compounds (carbonate, oxide and sulphite)

I} Persistence and biochemical transformation in the sea

J) Effects on marine life

- Acute toxicity

LDgo: 0.1 - 100 ug/l

Larvae and algae are very sensitive
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- Concentration factor

high:

zooplankton: 6 X 103

molluscs; lD4

crustaceans: 103

fish: 10 - 103
- Bioaccumulation

Cadmium is very accumulable, but it does not seem to produce concentrations in
the food chain. The concentration level in fish is usually lower than that in
organisms in the first steps of the food chain. The level in predator fish is

no higher than in other fish

~ Organoleptic properties

K) Effects on man

Elimination is very slow in man (half-life: 16-33 years). Although only
5-10% of cadmium coming from food is absorbed, the body burden constantly
increases during life; cadmium concentrates mainly in the liver and kidneys.
It does not seem that eating contaminated sea-food or shell-fish could lead
to serious poisoning except in very polluted areas ("Ital-Itail” illness in
Japan). Nevertheless, since man is not able to eliminate this toxic product,

it is necessary to fight against any possible input of this metal into the

sea

L) Sea-water quality objectives currently studied in some countries
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SUBSTANCE

Tetramethyl lead and tetraethyl lead

Most usual form of the substance

in sea-water

Pb [CH3]4 and Pb (C2H534

A} Quantities produced per year in the world

data available for 1875:

total production 301,000 tons
USA 175,000 tons
UK 58,000 tons
France 14,000 tons
Italy 10,000 tons

B) Main uses of the product

- as anti-knock additives to fuel
- in the manufacture of organomercury fungicides

- in the manufacture of other pesticidal products

C) Main producing countries

USA , UK, France, Italy, F.R. Germany, Japan
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(on a world scale)

E) Main pathways and estimate of inputs inteo the Mediterranean Sea

F) Concentrations found in the sea

General bibliography Mediterranean data

Water
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Sediments

Organisms

G) Concentrations found in effluents

- in municipal effluents

- in industrial effluents
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’ H) Physiochemical reactions likely to occur in the sea
Decomposition

‘ I) Persistence and biochemical transformation in the sea

Decomposition takes place and eqﬁilibrium between several chemical lead species
is set up.
No data on biochemical transformation of tetramethyl lead or tetraethyl lead in

the marine environment

J) Effects on marine life

Not well known

- Acute toxicity

LDSU to marine life is of the orderof 1 mg/l for tetraethyl lead, while no data

are available for toxicity of tetramethyl lead
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K]

L)

Concentration factor

Bioaccumulation

There is likely to be rapid bicaccumulation, although this is as yet not well

understood

Organoleptic properties

Slight but not unpleasant odours

Effects on man
These substances cause injury to the brain, liver and kidneys when absorbed
through the skin, gastro-intestinal tract and lungs following contact with the

liquid or vapour form. Harm through contact with polluted sea-water appears

unlikely, because concentration in the sea is usually very low.

Sea-water quality objectives currently studied in some countries

None




Al

B)

C)

SUBSTANCE

Monochlorobenzene

Quantities produced per year in the world

Total world production (19872): approx

USA production (1972): approx

Main

- in

- as

Main

USA,

uses of the product

a medium in the production of phenol

a raw material in dyestuffs manufacture

the production of fine chemicals

a solvent

a heat transfer medium

producing countries

France,

USSR

UNEP/IG.11/INF.10
page 29

Most usual form of the substance

in sea water
CBH5CI

O c1

300,000 tons
800,000 tons
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D) Main pathways and estimate of inputs to the sea

(on a world scale)

{Local pollutant)

E} Main pathways and estimate of inputs into the Mediterranean sea

releases by producers or industrial firms

ships, rail or lorries

F) Concentrations found in the sea

No published data

General bibliography :

~ater

using it, during transport by

Mediterranean data
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Sediments

Organisms

G) Concentrations found in effluents

- in municipal effluents

- in industrial effluents
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H) Physiochemical reactions likely to occur in the sea

accumulates in sediments depending upon its organic content and concentration

in the overlying water

I) Persistence and biochemical transformation in the sea

Blodegradable by microorpanisms into hydrochloric acid and phenol which is

also biodegradable

J)} Effects on marine 1if=

accumulates rapidly in marine organisms, especially in fish; critical organ:

liver

- Acute toxicity

acute toxicity to marine life is rather high, LC approx. 2.5 mg/l

50
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- Concentration factor

very high; much more experimental data needed

- Bioaccumulation

Known to be high in marine organisms, especially in fish

- Organoleptic properties

characteristic smell

K) Effects on man

Ingestion of the liquid and inhalation of large quantities of the vapour
can depress the nervous system and cause liver damage; the vapour is

slightly irritant

L) Sea-water guality objectives currently studied in some countries
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@

SUBSTANCE

Phenol

Most usual form of the substance

in sea water
CBHSDH

Aj Quantities produced per year in the world

World production 1972: approx 1.500.000 tons
USA production 1872: approx B00. 000 tons
B) Main uses of the product '

- as a chemical intermediate in the production of plastics and resins
- in the pharmaceutical industry

- as disinfectants

~ in the manufacture of some herbicides

- in the manufacture of lube additives

- in a number of household products

£} Main producing countries

UK, USA, Italy, Federal Republic of Germany




Water

D)

E)

F)

UNEP/IG.11/INF.10
page 35

Main pathways and estimate of inputs to the sea

(on a world scale)

- Releases from industries that are using or producing it

- Domestic wastes

Approximately 12.000 tons of phenols and cresols reach the Mediterranean
sea from land-based sources. The highest concentration is in estuaries

receiving industrial wastes

Main pathways and estimate of inputs into the Mediterranean sea

Industrial and urban areas; could be concentrated by certain marine organisms.

especially in the estuarine environment

Estimated input of 12 x 103 t/y into the Mediterranean Sea from land-based
sources

Concentrations found in the sea

Not very many data available; data for coastal water near industrial and

urban areas indicate conc. up to 10 ug/l of sea-water

General bibliography Mediterranean data
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Sediments

Organisms

G} Concentrations found in effluents

- in municipal effluents

less than 1 mg/l

- in industrial effluents

often more than 1 mg/l
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Physiochemical reactions likely to occur in the sea

- sorption on suspended matter, detritus and sediments

I) Persistence and biochemical transformation in the sea

Biodegradable but the speed of this process in the sea is not known

J) Effects on marine life

Reacts with proteins but action on marine life has not been closely studied;

data available for Crassostrea virginica (American oyster), Mercenaria mercenaria

and some others

- Acute toxicity

on marine organisms: LDSD: 10-100 mg/1
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~ Concentration factor

- Bioaccumulation

Known to be accumulated by many organisms (especially fish and shellfish)

- Organcleptic properties

Tainting of fish and shell fish occurs even at very low concentrations of phenol

K) Effects on man

High concentrations are caustic and hazardous to human beings on oral ingestion

or on contact with the skin through which it can be absorbed,

Dilution markedly reduces the hazard

1.} Sea-water guality objectives currently studied in some countries

U.S. Water Quality Criteria recommended that public water supply sources

contain no more than 1 ug/l phenclic compounds
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