(New Chapter to be inserted after F10)



F11:

METHODS OF MONITORING DUMPING GROUNDS FOR SEWAGE SLUDGE

At its Sixteenth Meeting (Reykjavik, 1990), the Commission adopted the Methods of Monitoring Dumping Grounds for Sewage Sludge which supersede the provisions for sewage sludge in the 1990 Guidelines for Monitoring Dumping Grounds for Sewage Sludge and Dredge Spoil.  The relevant provisions for Dredge Spoil of the 1980 Guidelines remain in force.
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OSLO COMMISSION: PROCEDURES AND DECISIONS MANUAL


METHODS OF MONITORING DUMPING GROUNDS FOR SEWAGE SLUDGE

INTRODUCTION
The dumping of wastes at sea is a long established practice in certain parts of the north-east Atlantic, mainly because it provided an economic way of disposing of large volumes of wastes such as dredge spoil, sewage sludge and colliery wastes.  Consequently, much attention has been devoted to scientific aspects of the selection of sites and the determination of effects.  Detailed accounts of the selection of dumping sites have appeared elsewhere (GESAMP, 1982; ICES, 1978, 1982, 1983).  These two studies provide a useful analysis of the physical, chemical and biological factors affecting site selection, but they do not give guidance on monitoring operations required to ensure that no undesirable effects result from such activities.  However, useful background information is available in these papers, and should be consulted by those responsible for monitoring operations; additionally guidance on monitoring of dumping grounds is given in another report (ICES, 1978a, 1988, 1989).

The present report attempts to summarise the main considerations, whether physical, chemical or biological, together with certain restraints related to the availability of monitoring resources, which influence the strategy and tactical approach towards the monitoring of areas in which sewage sludge is disposed (dumped) from vessels at sea.

A.
GENERAL OBJECTIVES OF DUMPING GROUND MONITORING

1.     Monioring of dumping grounds is generally undertaken for the following reasons:

i)

to establish whether licensing controls have, as intended, prevented adverse effects on the receiving area as a consequence of dumping;


ii)

to improve the basis on which licence applications are assessed by improving knowledge of field effects from large discharges which are not readily estimated by laboratory or literature assessment;


(ii)

to provide the necessary evidence to demonstrate within the framework of the international dumping conventions that the control measures applied are sufficient to ensure that the dispersive and assimilative abilities of the marine environment are not exceeded, so causing environmental damage.

2.      To meet these objectives monitoring must answer the following questions (regardless of the

type of waste dumped):



i)
what are the short, medium and long term dispersal paths and fate of the waste as a whole and especially of any persistent components?



ii)
what are the effects on the physical and chemical characteristics of the receiving area attributable to dumping (including the effects on the chemical quality of fish and shellfish and their food)?


iii)
what are the biological effects, if any?
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3.
Monitoring operations are expensive for they require considerable resources both at sea and in the subsequent working up of the samples. However, where the rate of disposal continues at a steady level, once the conditions in the area have been established by a detailed survey, the frequency and scale of environmental monitoring, and hence the cost can be substantially reduced, provided that good quality input monitoring is maintained.  Subsequently, extensive surveys are required only when there is a significant increase of inputs, or if the reduced monitoring programme reveals unexpected changes.  In any case, the frequency of subsequent monitoring should suit the time scale of the measurable change expected.

4.
In any monitoring operation it is important to ensure that observations within the zone of influence of the discharge are compared with those further away, in order to establish that any observed effects are not due to natural causes.  Because of the variable nature of currents and sediments, the adoption of fixed “control” stations is not recommended; this problem is best solved by making a series of observations away from the immediate area affected by disposal, and by looking for spatial trends; comparisons of benthic populations etc should be made only where the substrata is found to be of the same composition and stability as that in the dumping area.  Marked temporal changes even in the dumping area may be attributable to natural causes.

B.

INFLUENCE OF WASTE TYPE ON MONITORING PROGRAMME

5.
In defining a monitoring programme, attention must first be paid to the type of waste dumped.  Any waste dumped may have an effect on physical and chemical parameters and/or organisms in the water column and on the sea bed.  Each compartment may be monitored by a number of techniques, which to a significant extent are discrete (eg physical and chemical analysis of sediments will not provide data on the water column).  Consequently, it is convenient to discuss separately the requirements of dumping areas used for different wastes depending on whether the primary effects are expected on the sea bed, in the water column or in both compartments.

However, irrespective of the type of waste it is desirable to establish the baseline conditions in an area of disposal, so that long term changes can be established subsequently.

C.

SEWAGE SLUDGE DUMPING AREAS

6.
Since sewage sludges contain both particulate and soluble components, it is necessary to consider effects in both the water column and on the sea bed.  Consequently, there are many potential techniques which may, in certain circumstances, be applicable in the monitoring of sewage sludge disposal areas to answer questions in para 2. These include:


i)
On the sea bed:



-
sea bed topography via echo sounding, sonar scanning, photography, TV;



-
sediment composition including particle size analysis, metals, organics, bacteria etc;




-
identification and plotting the distribution of the benthos;




-
concentration of pollutants in shellfish, benthic fish or benthos.



ii)
In the water column:



-
chemical quality of the receiving waters (including DO, nutrients, metals);



-
chemical quality of fish, including the possibility of tainting;



-
hydrography, including measurement of surface and bottom currents, pattern of residual water movements.
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In addition to these studies which are generally applicable, it is sometimes necessary to carry out additional studies to determine effects which may include the determination of the incidence of fish disease and mytilotoxin in mussels resulting from possible increases in toxic dinoflagellates blooms.

7.
The routine application of all these techniques without prior consideration of the extent of existing knowledge, the nature and size of the dumping operation as well as other factors would be extremely wasteful of resources.  Consequently, it is necessary to design a monitoring strategy which applies these techniques selectively to allow the necessary data on the effects of dumping to be collected with the resources available.

8.
This strategy can be based on first characterising the dumping area by an intensive survey in physical, chemical and biological terms to serve as a reference point for future surveys.  This intensive survey serves to define the state of the dumping area and the effects of dumping by the selection of a sufficiently wide sampling grid to include both the area of dumping and surrounding areas not likely to be affected by dumping.  Its main components can include:



i)
detailed physical, chemical and microbiological assessment of the sediments to determine their particle size, composition, dynamics and the degree of contamination by dumped materials, their transport pathways and ultimate fate.  Useful tracers of sewage sludge are faecal bacteria (coliform, Escherichia coli), organic carbon and metals;



ii)
detailed assessment of the benthos and statistical analysis of faunal and sediment data to identify dumping-induced effects.  Since effects on the benthos are often only found in changes in community structure, the analysis of the data may have to be thorough and complex;



iii)
a review of existing data on hydrography supported where necessary by field measurements and laboratory experiments to predict dispersion and settlement paths after dumping;


iv)
chemical quality of fish and shellfish from the area;



v)
with large operations, water quality monitoring may also be included to determine the effect on dissolved oxygen, nutrients and metals concentration in the water.

9.
An intensive survey is very demanding of resources, and experience may show it unnecessary to repeat such a survey at frequent intervals.  Consequently, the results of the intensive survey can be utilised to select determinands which will form the basis of a routine monitoring programme designed to provide an early warning of significant adverse changes.

10.
The routine monitoring programme may, for example, measure physical and chemical changes in the sediment every one or two years to confirm that the situation identified in the intensive survey is unchanged.  In a site where the quantity of waste dumped is not increasing, such monitoring may be sufficient to demonstrate that no changes are taking place.  In a different case, however, an increase in the quantity dumped may lead to changes detected by the routine monitoring programme which would necessitate another intensive survey to determine whether effects on the biota resulted.

11.
In cases where an intensive survey has shown that some accumulation of metals has taken place in the sediment, an additional component of routine monitoring may be the chemical quality of benthic organisms or benthic fish.  Examples of such organisms could be:

INFAUNA:

Abra alba, Pectinaria koreni, Turritella communis, Spisula elliptica
EPIFAUNA:

Buccinum undatum, Crangon crangon, Modiolus modiolus, Eupagurus bernhardus, Agonus cataphractus
BENTHIC FISH:
Limanda limanda, Platichthys flesus, Solea solea, Peuronectes platessa
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However, the species found will vary widely according to the area under survey.  Difficulties may

therefore be encountered in finding all or any of these species at some dumping areas.

D. 
SUMMARY

12.
The monitoring programme of a dumping area should be designed to ensure that the essential

questions on the behaviour, fate and effects of the waste are answered.

The detailed form of the programme, the area covered, the compartments monitored and the frequency of monitoring will be determined by the characteristics and quantities of the waste dumped, the characteristics of the area and the extent of existing information on the dumping area.
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