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WP5: POLLUTION & ECOSYSTEM HEALTH

GENERAL COMMENTS

1. To remove the word Preventing from the title of WP5.
2. Interaction of the processes of eutrophication and pollution.
3. Research into the abiotic and biotic processes in salinity gradient.
4. Search for euryhaline indicator species suitable for biotesting within the entire salinities range of the Baltic.
5. Inventory of supplies and technological developments for elimination of supplies of persistent organic pollutants.
6. Study of transportation, flows and transformation of pollutants in suspended matter and in bottom sediments.
7. Development of scientific principles of monitoring of pollution level, including that of biota, bottom sediments, suspensions, filtered water.
8. Development of methodology of risks assessment for regional ecosystems during extraction and transportation of hydrocarbons.
9. A study of appearance of toxic matter of natural origin.
10. Development of methods of determination of oil pollution of natural and anthropogenic origin.
11. Methodic bases of calculation of balance of transboundary transfer of contaminants in the water area of the Eastern Baltic, atmospheric precipitation included.
12. Studies of neston of the Baltic.
Apart from the above points, all the earlier received proposals listed below have been undoubtedly taken into account.
From AtlantNIRO
2.5.1. 'Research and application issues’

The purpose of this section is to include the research of pollution impact not on the human community only, but also on biological components of marine and coastal ecosystems as a whole (plankton, benthos, fishes, marine mammals and birds). Therefore, the following wording of this section purpose is proposed:

«Conducting investigations to elucidate the inputs and origins, dispersion/transport, and fate of pollutants (e.g. heavy metals, persistent organic pollutants, artificial radionuclides) in the ecosystem and the effects on biological components of the ecosystems and on human communities in the Baltic Sea region, including evaluating the efficacy of management options to redress the root causes of pollution and making proposals for improvements»

Comments to some paragraphs of 2.5.1. 

е) According to the proposed approach to the concept of conducting comprehensive research of commercial fish diseases caused by pollution in the open sea and coastal areas (including bays, estuaries, lagoons) of the Baltic Sea. The research should be made in close cooperation with WP 2 and 3.

h) It is desirable to extend this paragraph by adding the necessity of creating models of not only radionucleids distribution, but also distribution of such sustainable contaminants as heavy metals, chlororganic pesticides, PCBs, dioxine, industrial fire retardants (industrial toxaphene PBDE), PCNs. Concentration of these substances should be assessed in water, bottomsediments and live organizms, including fishes. 

In section  2.5.1. no regularity and areas of these studies are indicated, therefore, the following additional paragraphs are proposed: 

r) The regional approach is to be applied in pollution research and development of the «ecosystem health» concept. The research should cover both the open sea areas, the coastal zone (including bays, estuaries and lagoons), and the drainage area (primarily large rivers). 

Unfortunately, the necessity of researching the drainage area, constituting the most important part of marine ecosystem pollution investigation has not been reflected in any paragraph of  2.5.1. 

In 2.5.1. the necessity of studying toxic substances which may be formed in natural communities and considerably affect marine ecosystems and human functioning, has not been clearly indicated. Therefore,  the following paragraph is proposed as  an independent one:

s) Detection of toxic substances formed by marine organisms (including those in phytoplankton and bacterioplankton communities), determination of possibilities of their distribution and accumulation in the trophic web and hazard to fishes, marine mammals, birds and people. Detection of environment factors, determining mass development of potentially dangerous species ( in particular mass development of toxic phytoplankton species) and active formation of toxic substances in marine environment. Identification of the mostly affected sea areas, as well as the periods of the most severe impact on the basis of several seasonal surveys aimed at material sampling and searching for the ways of reducing the formation of toxic substances in the Baltic Sea. Arrangement of regular monitoring in «dangerous» areas, e.g. those affected by «hyper-blooming» of toxic Cyanobacteria.   The research should be carried out in close cooperation with WP 3 and 4.    

Supplements to  2.5.2. - Background


Par. (е)


Complex researches of fish diseases applying morphopatologic, hystologic and hematologic methods are needed to evaluate the basins ecosystem conditions. Fish diseases are related to the organism reaction to environment changes, caused by anthropogenic impact and may directly affect fish growth, reproduction and survival  and causing losses to fishery. The data on commercial fishes diseases spreading are required to fishery management and rational utilization of resources.  


Monitoring of commercial fishes diseases in the Russian zone of the  Southern Baltic Sea and lagoons should be included into the national program of the regional resources research in compliance with recommendations of ICES WGPDMO, ICES BSRP SHEH. The data on fish diseases are necessary for elaboration of Pollution Indices, PI.


The research objects: herring, cod, flounder, bream .


Methods: Bucke, D., Vethaak, A. D., Lang, T., and Mellergaard, S. 1996. Common diseases and parasites of fish in the North Atlantic: Training guide for identification. ICES Techniques in Marine Environmental Sciences, 19. 27 pp.


Ivanova N.T. Atlas kletok krovi ryb (Atlas of the fishes blood cells). Moscow: Legkaya promishlennost`.- 1983.- pp. 184 (in Russian)


Volkova O.V., Elezkiy J.K. Osnovy gistologii s gistologicheskoy technikoy (Foundations of histology and histological methods).-Moscow: Medicine.-1982.- 320pp (in Russian).


Reshetnikov J.S., Popova O.A., Kashulin N.A., Lukin A.A., Amundsen P.- A., Staldwick F. Ozenka blagopoluchija rybnoy chasty soobshestva po resultatam morfopatologicheskogo analiza ryb (Estimate of fish part of water community by used morphopathological method of analysis of fishes)//Uspechy sovremennoy biologii (Progress of modern biology).- 1999.- Vol.199, № 2, p. 165- 177 (in Russian).


To par. (h) 


It is known that ecological culture is one of the human health components. Health of the Baltic states people significantly depends on the health of the Baltic Sea ecosystem. 

Nuclear weapons tests carried out in the recent times caused global precipitation of artificial radionucleids. Operation of various enterprises using rdionucleids and technological imperfection  also lead to radioactive pollution of environment.  


The position and hydrographic features of the Baltic Sea, as well as the extended coastal line, including 7 highly industrial countries, make this basin very dangerous in view of accumulation of radionucleids.  


 At present the Baltic Sea is characterized with the highest content of radionucleids as compared to other world seas. The content of long-living isotopes  137Сs and  90Sr in this sea considerably exceeds the background level in the Atlantic Ocean. 

It is very important to know radiactive pollution of bottom sediments, since they affect significantly the radioactivity of benthos organisms, being food items of fishes, and determine the radioactive load of near-bottom fishes, molluscs, crustacea and fertilized eggs of many fish species in spawning and reproduction grounds. Radionucleids enter the human organism together with sea food. 
Regular researches of artificial radionucleids levels are required to reveal the sources of radionucleids and their distribution  in the Baltic Sea ecosystem components, as well as to predict the ecological situation in the Baltic area and the ways of its improvement.  

From Eremina

It is proposed to insert in the bullet list:

· Monitoring, remote sensing, modelling and forecast of spreading of waste waters from large point sources of pollution (St. Petersburg as a largest point source of pollution as a case).

From M. Orlova

Section Key potential research….

Collaboration with WP4 – issues a, e, k

From V. Emelyanov and E. Kravtsov, ABIO RAS

2.5.1 Potential BONUS-169 research and application issues

b) In collaboration with WP2, examining the role of sedimentation and pelagic – benthic coupling processes, including resuspension and biological and geochemical processes, in determining the concentration, persistence and toxicity of harmful and hazardous substances in the marine ecosystem.

The concentrations of dissolved and particulate forms of heavy metals (As, Cd, Cr, Cu, Zn, Pb, Hg) in the sea waters and its contents in the bottom sediments of the Baltic sea are determined during more than 20 years in the Deparment of the Atlantic geology ABIORAS. The vertical and horizontal distributions and its seasonal and space-time variability of heavy metals in the water column and in the bottom sediments were studied in detail for the different parts of the Baltic sea (for example, Gdansk , Bornholm basins,  Gulf of Finland and others). The levels of contamination of the uppermost sediments and water column by the heavy metals, its possible sources and geochemical behavior were estimated for the Gulf of Finland and other areas of the Baltic Sea (Emelyanov, Kravtsov, 1997; Kravtsov, 2002). The model of chemical equilibria for the heavy metals in the anoxic zone for the Gotland Deep was constructed (Kravtsov, 1996). 

1. Analysis of dissolved and particulate forms of heavy metals (As, Cd, Cr, Cu, Zn, Pb, Hg) n the seawater and its contents in the bottom sediments in the own accredited chemical laboratory (certificate of accreditation № РОСС RU.0001.513352). 

2. The determination of the processes of migration of the heavy metals and its particularities for the different parts of the Baltic Sea and depending of environmental condition. 

3. The estimation of the levels of contamination by the heavy metals in the different parts of studied areas of the Baltic Sea. 

4. Monitoring the sea area around the oil field Kravtsovskoye (D-6) near Curronian spit each season of the year): a) investigation  of concentration of the particulate suspended matter;

b) surficical bottom sediments ( grain size distribution and content of SiO2total, Al2O3, Zn, Cu, Ni, Cr, Co, Ba, Pb, As, Cd, Hg in the surficial sediments).

5. Geological investigations of the particulate suspended matter and bottom sediments in the track of the Northern European gas pieline in the Baltic Sea from Gogland island (Gulf of Finland) up to Oder Bank. Heavy and other metals in the sediments: Corg, Fe, Mn, Zn, Cu, Cr, As, Cd, Pb, Hg.

References
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i) With regard to the EC AMPs (Analysis and Monitoring of Priority Substances) activities and Priority Substances listed under the WFD, planning and executing workshops to conduct a series of development and intercalibration exercises to ascertain variability in accuracy and precision of

analytical techniques concerning occurrence in the sampling matrix (water, sediments and biota).

Department of Atlantic geology of ABIORAS has successfully participated in the 2 international intercomparison exercises: 1- Second ICES Intercomparisobn exercise (phase II) on the determination of trace metals in suin the suspended particulate matter (Nantes, 1994) and 2 - Interlaboratory study on trace element analysis in rainwater, September 2005, Singapore). Our chemical laboratory has accredited by the Survey of Standard (Gosstandard) of Russian Federation (certificate of accreditation № РОСС RU.0001. 513352). For chemical analysis the recent analytical methods and analytical techniques are applied (such as, differential pulse anodic stripping voltammetry – DPASV; atomic-absorption spectrometry with graphite furnace – AASGF and others). Our lab is going to participate in the intercomparison exercises for trace metals and biogenic elements determination in the frame of doing BONUS project.    

l) In collaboration with WPs 6 and 7, investigating the distribution and environmental threats posed by dumped munitions and chemical warfare agents, including: Identification and mapping of locations of dumped munitions and chemical warfare agents; investigating the ecological and ecotoxicological effects of chemical warfare agents; determining the presence of chemical warfare agents in the various marine compartments and in particular the presence of the more persistent and poorly soluble chemical warfare agents in sediments and biota; and the elaboration of national guidelines on how fishers and authorities should deal with chemical munitions; and compilation of information on the state of corrosion of munitions varying from intact to completely corroded.

ABIORAS during last 10 years actively investigate the geo-ecological situation in the areas of dumped chemical munition in the Baltic Sea (Bornholm Deep) and in the Skagerrak Sea (Emelyanov et al., 1999). The determination of the contents of arsenic in the uppermost sediments in these areas was carried out. Arsenic is a one of main indicator of corrosion of munition and leaking of poison matter into environment. The local areas of contamination by arsenic (up to 10 times higher than its background contents) of the uppermost sediments in the area of Bornholm deep are observed. 

1. The continuing of the geologic-geochemical and hydrochemical research of the areas of dumped chemical munition in the frame of doing of the BONUS project in order to investigate the development of ecological situation in these areas.   

2. Investigation of the particulate suspended matter in the areas of dumped  chemical munition (Bornholm Basin and Southern-Gotland Basin). Grain saze distribution and chemical composition (20-25 chemical elements) of the sediments Erosion, resuspension, transport and deposition of the sediments and chemical elements (As, P, N, Fe, Mn, Ni, Co, Zn, Cu, Cd, Pb, etc.).
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From Chubarenko

Increasing understanding of the role and capacity of modelling of the Baltic coastal waters, lagoons and bays as a retention zone and storage place for pollutants.

From Vershinin

Some observed mistakes, typographical errors and etc: 

15) Page 52, 1-2 lines from the top. Is it necessary to add acronyms “PAHs”, “TBT”, “DDE” in section 5.4.Annex 1, as it was discussed early for “POPs” and “PCBs”?

16) Page 56, 1-st line from the top, “Additionally, Large…”. Is it typographical error? Is it necessary to change uppercase letter ”L” by using lowercase letter “l”? 

17) Page 57, 1-st line from the bottom (above the name of subsection “Effects of pollution…”. Is it necessary to add acronym “BEEP” in section 5.4.Annex 1?

