[image: image1.wmf]
[image: image2.wmf]

8. Discussion & Recommendations
From the preceding sections, it is clear that the East Azeri survey stations vary with regard to their physical, chemical and biological characteristics. The interrelationships between the different aspects of the seabed investigated during the survey will be addressed in the following section. 
The principal purpose of routine monitoring surveys, as defined in the scope of work, is to identify any clear changes between successive surveys, and to assess, as far as practicable on the basis of the available data, whether such changes can be reasonably attributed to platform operations.  A secondary, but equally important aim, is simply to determine whether the general quality of the physical and biological environment has either 
· Remained constant

· Improved or

· Worsened 

Within the context of a constant situation, the need is to establish whether or not this represents a permanent level of impact.  Within the context of an improving situation, the need is to assess whether or not this represents a natural trend, or represents a recovery from an earlier impact.  These assessments cannot be fully undertaken within the scope of an individual survey, as they necessarily have to take into account concurrent changes at a regional level and at other similar platform operations within the ACG contract area.

8.1. Physiochemical Environment

The associations between physiochemical parameters were tested by a correlation analysis.
The correlation results matrix is given in appendix 8. Very few strong associations between parameters are present.
All hydrocarbon parameters (with the exception of LAO) are strongly intercorrelated; interestingly, these parameters were not strongly related to sediment physical properties, and in particular there was only a weak relationship with silt-clay content. Concentrations of iron, chromium and zinc are also strongly intercorrelated, and these parameters are also strongly correlated with silt-clay content.  In contrast, copper, mercury, and lead concentrations were not strongly related to any other sediment parameters.  Organic content was not strongly related to other parameters, and in particular was not well correlated with silt-clay content; this suggests that a high proportion of the organic matter originates from recently-settled detritus, rather than being present as adsorbed material on sediment particles.
Whilst there were differences in detail between 2008 and 2010, overall patterns were similar for all parameters except organic content

The most distinctive aspects of the physico-chemical data are:

· A persistent strong association between barium and cadmium, with a clear ‘footprint’ for both metals of higher concentration – although the location of this footprint is not constant between successive surveys
· Despite the persistence of a barium-cadmium association, cadmium concentrations in 2010 were substantially higher than in previous surveys, and the statistical relationship between these metals shows evidence of progressive change
· Neither metal showed strong association with other sediment parameters – however, both were weakly positively related to NPD and PAHs

8.2. Relationship Between Environmental and Macrobenthic Characteristics
The abundance of polychaetes, amphipods, and bivalves was strongly positively associated with sediment particle diameter and more weakly negatively related to silt-clay content.  In contrast, the abundance of oligochaetes was not strongly associated with any chemical, physical or biological parameter.  Most importantly, in respect of the association between Ba and Cd, and the observed high Cd concentrations, the correlation between these metals and any biological parameter was extremely weak or absent.

In general, the chemical data indicate that, with the exception of Ba and Cd, sediment composition had changed little since 2008, and that parameters were within the range of baseline conditions – that is, there was no evidence of recent point-source contamination which could be attributed to platform operations.  In support of this conclusion, the overall biological picture points to a substantial increase in total abundance, and to a moderate increase in taxonomic richness.  Previously observed patterns of lower abundance and richness around the platform persist, but, even within the zone of lower abundance and richness, improvement has occurred between 2008 and 2010. 
There is no indication that higher concentrations of Cd in 2010 represent a source of impact.

8.3. Conclusion
The sediments around East Azeri were very poorly sorted with generally good agreement between replicate samples. Variation between metal concentrations was low. 

Metal and hydrocarbon concentrations were, with the exception of Ba and Cd, within the range of baseline conditions for the ACG contract area, and in many instances were lower in 2010 than in 2008.

The condition of the macrobenthic community throughout the survey area was, in 2010, better than in 2008, and was closer to the original baseline conditions.  There was no evidence that any physical or chemical parameter was associated with impaired community structure or function, although it was clear that the dominant taxonomic groups were more diverse and abundant in coarser sediments.

Specifically, the results of the 2010 survey show no evidence of sustained impact as a result of continuing platform drilling and production operations; there has (with the possible exception of Cd) been no evidence of direct contamination, and the diversity, abundance and biomass of the macrobenthic community has improved since 2008.
8.4. Recommendations

The design and execution of site-specific benthic surveys does not provide sufficient information to permit clear and confident explanation of all observations.  In respect of this (and other) surveys, the distinctive relationship between barium and cadmium requires ancillary studies.  It is not, for instance, possible to determine the proportion of barium originating from drilling operations and natural sediment – all that is possible is to identify zones of distinctly higher concentration.  Neither is it possible to determine the source of higher cadmium concentrations from the survey data – in principle, the source could be either cuttings or barite, but without regular sampling and analysis of drilling mud and cuttings, no definitive answer is possible.  A mud and cuttings analysis programme is therefore strongly recommended.
It is (although this is not an expert comment) possible that elevated cadmium concentrations could result from interferences arising in the extraction and analysis process – although it would seem more likely that any interference might under- rather than over-estimate concentrations.  In this respect, it is recommended that BP should engage a geochemist with extensive experience of both laboratory analysis and of environmental chemistry, to review and assess analytical methodologies specifically in relation to the unusual chemistry of Caspian sediments.

With respect to water sampling, the following recommendations are made

· Review the purpose of sampling – is this to provide general information on water quality, or to attempt to detect the impact of platform discharges?
· If the latter, there is little or no probability that a few samples taken every two years will provide relevant information

· If the former, it would make sense to collate all the water quality data from a given year’s survey programme into a separate report – this would provide a better overview of water chemistry, and make it easier to identify and address anomalies in the data

· Many of the specified parameters are regularly reported as being below their respective detection limits.  It is recommended that either 

· MTAG and MENR be consulted in order to ensure that detection limits are relevant to concentrations of concern or

· That the list of analytes should be revised and/or reduced.  Most of the measurements which are currently made cannot, under the present sampling regime, be usefully related either to platform operations or to wider water quality standards
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