F2:
CONSIDERATIONS RELEVANT TO SELECTION AND MONITORING OF DUMPING GROUNDS

At its Tenth Meeting (Oslo, 1984), the Commission endorsed SACSA's Recommendation that the advice in the following documents should be taken as guidelines to be taken into account by Contracting Parties when dumping grounds are selected, evaluated or monitored (OSCOM 10/12/1, § 3.40):







(i)
Considerations Relevant to Selection and Monitoring of Dumping Grounds (ICES Advisory Committee on Marine Pollution).  Copy attached;







(ii)
Scientific Criteria for the Selection of Waste Disposal Sites at Sea (GESAMP Reports and Studies No. 16, 66pp) (issued as document OSCOM 10/3/7).  A copy may be obtained from the Secretariat on request.
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OSLO COMMISSION: PROCEDURES AND DECISIONS MANUAL


CONSIDERATIONS RELEVANT TO SELECTION AND
MONITORING OF DUMPING GROUNDS

The advice provided by ICES in 1978 relevant to the selection and monitoring of dumping grounds (contained in Annex I to the 1977 ACMP Report (ICES, 1978)) has been reviewed.  It was originally considered that an updated version of that report should be prepared which would take due account of (i) the comments made by Australia (LDC, 1980) to the fourth meeting of the ad hoc Scientific Group of the London Dumping Convention (LDC), (ii) the dispersion and mixing processes in deep oceans (ICES, 1960) as related to deep ocean dumping, and (iii) various ICES reports on dumping which have been presented since 1977.

However, although a preliminary draft was prepared on these lines, it was later considered that the GESAMP XII/4 Working Group Report on Sea Disposal Studies (GESAMP, 1982), publication of which is imminent, covers almost all the same points and, in some cases, does so in considerably more detail.  Accordingly, it was decided that the most appropriate activity for ACMP would be the preparation of a summary of information conveyed to ICES through the medium of reports and papers delivered at its Statutory Meetings, and which have extended the experience and understanding available since the preparation of the ICES report on selection and monitoring of dumping grounds in 1977.  The summary which follows is based mainly, but not exclusively, on such papers.

General Considerations
The work of the ICES Study Group on the Flushing Time of the North Sea and earlier related work (Otto, 1976; ICES, In prep.) are relevant to the general problem of estimating exchange rates and, in particular, how the dilution which can be achieved within a generally confined area such as specific parts of the North Sea is dependent on the flushing time for that area.  In addition, the decomposition of organic wastes can release nutrients which may, in turn, lead to massive algal blooms.  It has been noted that living or decaying blooms can often result in fish and shellfish mortalities (Eleftheriou et al., 1981).

The strongly acidic waste water from titanium dioxide production which contains high concentrations of FeSO4 and H2SO4 has been shown to cause only a slight and temporary decrease in sea water pH because of inherent buffering capacity and rapid dilution (Weichart, 1977).  Sewage sludge poses a health hazard by virtue of pathogenic bacteria and viruses contained in it.  Although the number of pathogenic bacteria of sewage origin are reduced gradually in sea water due to the effect of sunlight and salinity, the processes affecting viruses are more complex and less well understood; dilution is one important element in the reduction of virus hazards (Graikoski, 1981).

Consideration should also be given to activities, other than fisheries, in potential dumping areas.  Sea bed drilling, ocean bed mining, shipping traffic, etc., may well lead to future increases in the ambient levels of contaminants in the vicinity of marine dumping sites.  In particular, ocean bed mining involves benthic collectors, lift systems and shipboard separation and discharge systems that create benthic and surface plumes of fine suspended particulate matter which may persist for considerable periods (Burns et al., 1980; Osturgat  et al., 1980).
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Appropriate water and waste characteristics will obviously have to be determined in order to establish the appropriateness of an area or region for dumping the wastes under consideration (Calder, 1981).

To follow the dispersion and settlement patterns of dumped materials (e.g. sewage), advanced acoustic monitoring techniques can be used (Thomas and O’Reilly, 1981) as well as the application of tracers.

Biological Effects

Industrial wastes can also cause demonstrable effects.  In laboratory studies on the effects of dilutions of titanium dioxide wastes on herring (Clupea harengus) embryos and larvae, it was observed that the brownish iron hydrate precipitates covered developing embryos to the extent that gaseous exchange between the embryo membrane and the surrounding water was inhibited.  Higher concentrations of these wastes reduced the successful fertilization and survival of the eggs (Kinne and Rosenthal, 1967).  Comparable results have been determined with Goby (Pomatoschistus pictus) and Solea solea larvae (Kinne and Schumann, 1968).  Certain diseases of dab (Limanda limanda) have also been monitored in relation to the dumping of wastes from the titanium dioxide industry in the North Sea (Dethlefsen and Watermann., 1980).

In addition to the direct lethal effects of ocean dumped chemicals on marine organisms, indirect or sublethal effects such as alteration of schooling behaviour may occur (Wildish et al., 1977).  Techniques such as short-term elutriate tests and remote sensing have proved useful in assessing potential long-term impacts of the dumped materials on the water column (Plumb and Brannon, 1981; Schmidt, 1977).  The bioaccumlation of cadmium in oysters (Blackman et al., 1979) and the effects of metals on herring eggs and larvae (von Westerhagen et al., 1979) have also been studied in relation to dumping areas.

A review of the recent research strongly suggests that bioavailability of chlorinated hydrocarbons and heavy metals in sediments is controlled mainly by the adsorption-desorption process.  The route of uptake of chlorinated hydrocarbons and heavy metals by marine organisms may be directly from sediment, from contact with or ingestion of fine suspended particulates, from compounds dissolved in the water, by ingestion of "contaminated" food or by a combination of these routes.  The potential for accumulation of chlorinated hydrocarbons by aquatic organisms is not as great from food as from water although, because of their low solubility in water, food may also be an important source (Ray and McLeese, 1980).

Bioaccumulation results when the rate of uptake is greater than the rate of excretion or degradation.  Heavy metals, petroleum, and chlorinated hydrocarbons will accumulate in organs such as liver or hepatopancreas where there is a high lipid content.  Concentration factors (concentration in organism/concentration in water or sediment) may be large (Dethlefsen, 1977) and may produce lethal or sublethal effects in marine organisms (Mounib and Eisan, 1977; von Westerhagen et al., 1978).

Deep Ocean Dumping
The selection criteria for deep ocean dumping have been based on a conceptual view of the processes in deep ocean areas (ICES, 1980). In brief, the benthic boundary layer, usually 10-100 m thick, is considered to be well mixed with its properties being sharply discontinuous with those at the upper boundary.  Mixing from the boundary layer into overlying water usually is rather slow,.  However, within the boundary layer, the horizontal dispersion will be relatively rapid.  Abyssal circulation from tidal, internal and aperiodic water movements, and abyssal mean flow are discussed.

Soluble wastes in deep-ocean areas are likely to mix throughout the benthic layer, be transported horizontally by abyssal circulation and eventually undergo vertical mixing at ocean boundaries (continental slopes and near-land masses) where biological productivity is high (Vacarro et al., 1980).
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Escape of material from the benthic layer will depend to a minor extent on lateral intrusion of water, although for several reasons dispersion will still be more horizontal than vertical.  Vertical mixing is expected to be enhanced at the ocean boundaries because of slope mixing (breaking of internal waves against the slope, bottom roughness, and large mean currents).

The renewal of abyssal water masses, especially from the overflow over the Faroe-Iceland-Greenland ridges, has been one of the major fields of research in the ICES hydrography community in recent years (Willebrand and Meincke, 1980).


The mean residence times used in these projections of oceanic circulation were taken from Worthington (1976), and have been discussed by McCartney and Talley (1980) on the basis of new estimates of production rate to Labrador sea water.  Their findings suggest larger oceanic deep-water upwelling than previously estimated, indicating the need for further study of the processes of deep-water formation.

Marked northward currents occur along the African and European Atlantic Shelves (Ellett et al., 1979, Ellett et al., 1980; Mittelstaedt et al., 1980).  It is not yet clear whether these currents constitute one system or whether they should be considered as more separate phenomena.  Slope water processes occur along islands and isolated oceanic banks (Dooley and Henderson, 1980; Gould and Catler, 1980).  Coastal upwelling is especially important as a mechanism for transport of water and nutrients into the euphotic zone.  New data are available on upwelling off Northwest Africa (Meier-Fritsh and Mittelstaedt, 1980; Hagen and Zahn, 1980).  Deep ocean circulation observations, as made in connection with the NEADS (North East Atlantic Dynamics Study), have contributed to the knowledge of circulation variability in the northeast Atlantic.  Long-living eddies have been observed in both the eastern and western parts of the Atlantic and these may be of great significance for the transport of dumped substances in the ocean.  New techniques are now being deployed to study these eddies (Bradley and Tillier, 1980).  These hydrographic observations will allow an improved understanding of the fate of dumped materials in the open oceans.

Human Health Effects
There are also considerable hazards to human health associated with ocean dumping and these were given considerable attention in the Australian proposal (LDC, 1980) including (a)  exposure to persons engaged in the dumping operation, (b)  exposure to contaminants in the marine environment (viz. pathogenic micro-organisms), and (c)  transfer of contaminants to humans through the food chain.

Incineration
The incineration of contaminants at sea is receiving increasing attention and ICES has been keeping abreast of these developments.  At this time, the most effective method of destroying toxic organics (environmentally persistent pesticides, herbicides, PCBs and other chlorinated hydrocarbons) appears to be by incineration. Incineration of chlorinated hydrocarbons on land requires treatment of stack gases because of the presence of hydrochloric acid vapors (Fish,1977).  Incineration at sea does not require treatment of stack gases because the residual alkalinity of the sea water neutralizes the hydrochloric acid (Paulson, 1977; Dunn, 1979).

A recent report (Compaan, 1980) has reviewed the operational characteristics of the three incineration ships currently in service.  This report shows that organochlorine wastes were destroyed with efficiencies exceeding 99.98% under optimum conditions.  The destruction of PCBs was not attempted, however, the prospects for an acceptable level of destruction appeared good.  None of the studies has revealed any adverse effects on the marine ecosystem.
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Dredge Spoils
There has been considerable investigation in recent years of dumping areas receiving dredge spoils.  The effects of the disposal of such wastes include the physical blanketing of the bottom (Norton, 1978, 1980).  In addition, these spoils may be contaminated with heavy metals, oil, or Organochlorine compounds, causing adverse effects on zooplankton and benthic shellfish Populations (Feng et al., 1978, Capuzzo, 1980), among others.

New dredge spoil disposal sites should be selected on the basis of a lack of interference with navigation, fisheries, amenities, and on several other considerations.  For example, surveys before dumping site selection should cover the seabed topography and sediment structure, normal variations in water quality and suspended solids, hydrographic conditions, the benthos and its chemical quality.  Such background or benchmark information is required for comparison with conditions after disposal commences.

Because original or background conditions may no longer exist, dredge spoil disposal sites which have been used for many years generally require a lower level of monitoring in order to assess the biological impact of varying types of dredge spoil deposits, to assess the possible transfer of contaminants to the water column and marine life and to investigate the changes after dumping such as physical movements of the spoil, weather, or recolonization of biota.
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