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Background

1. OSPAR  2000 will examine the recommendations agreed at PRAM 2000 and endorsed by CC 2000 with regard to the review of the OSPAR List of Chemicals for Priority Action. In this context, reference is made to OSPAR 00/5/1 and PRAM 00/12/1 Annex 5 §§ 39-42 including the clarifications made in CC 00/15/1.

2. In the work periods since OSPAR MMC (Sintra, 1998), WWF has emphasized on and contributed to the DYNAMEC process as a key technical issue with far-reaching implications for marine environmental policy as well as chemicals and water legislation. 

3. With regard to the DYNAMEC mechanism, WWF shares the views presented by Seas at Risk in the Workshop Report Ending the Release of Hazardous Substances – how to make use of the Dynamec concept (OSPAR 00/5/...); also see §§ 3.6-37 of PRAM 00/12/1.

4. WWF’s main conclusions about the application of the DYNAMEC methodology for identifying substances to be included on the List of Chemicals for Priority Action – and examples of chemicals which should be selected – are presented in the document attached.

Action Requested
5. OSPAR is invited to examine WWF’s conclusions and consider its proposals at the first revision of the List of Chemicals for Priority Action based on the agreements adopted at OSPAR MMC 98.

WWF PROPOSED ADDITIONS TO THE 
OSPAR LIST OF CHEMICALS FOR PRIORITY ACTION

Introduction


In 1998 at Sintra, environment ministers of the 15 OSPAR
 countries signed a statement announcing, 

“We agree to prevent pollution of the maritime area by continuously reducing discharges, emissions and losses of hazardous substances (that is, substances which are toxic, persistent, and liable to bioaccumulate or which give rise to an equivalent level of concern), with the ultimate aim of achieving concentrations in the environment near background values for naturally occurring substances and close to zero for man-made synthetic substances.  We shall make every endeavour to move towards the target of cessation of discharges, emissions and losses of hazardous substances by the year 2020. We emphasise the precautionary principle in this work.”

A dynamic selection and prioritisation mechanism was developed (DYNAMEC), with the aim of using it to select a list of hazardous substances to which this target of cessation of discharges is to apply.  The DYNAMEC selection methodology uses various permutations of criteria based on persistence, bioaccumulation, and toxicity (P,B,T).  Substances which do not meet the agreed cut-off values for persistence, toxicity and liability to bioaccumulate can nevertheless be selected via a “safety-net procedure”.  The safety-net catches those substances which do not meet the PBT criteria but which are of similar concern with regard to the marine environment.

A draft initial selection of about 400 hazardous substances has been identified.  About 225 of these substances have been ranked, based on modelling or monitoring data to give a Draft Ranking List of Hazardous Substances.  Those substances which are ranked highly or which are POP
-like substances, but which are not already sufficiently controlled or already dealt with under OSPAR, will be selected for inclusion on an expanded and updated OSPAR "List of Chemicals for Priority Action."  In the interim, on this basis, a list of priority chemicals has been identified (Group I and II under § 36 of the briefing document = substances referred to under § 39 and 40 of the briefing document).  Some will go forward to become "Chemicals for Priority Action" whereby plans to control their discharges and losses will be put in place as a priority, but for the others, there is to be a search for sufficient hazard data (substances referred to under § 40 of the briefing document) in order to verify whether they merit urgent action and thus the ultimate status of "Chemicals for Priority Action".   

As agreed at Sintra in 1998, the aim is to stop, by 2020, the discharges, emissions and losses of all the substances finally identified as hazardous in this process, but the Chemicals for Priority Action will be worked on first.

WWF’s main conclusions about the application of the DYNAMEC methodology for identifying substances to be included on the “List of Chemicals for Priority Action” – and examples of chemicals which should be selected.

1. The occurrence of a substance in the marine environment or in human tissues should be sufficient to warrant urgent action to be taken towards the cessation of releases.  Therefore, the ability of a chemical to bio-accumulate and/or persist in the aquatic environment should be sufficient to add a substance to the OSPAR List of Chemicals for Priority Action.  

2. Contracting parties should make use of the “safety-net” procedure.  WWF considers that substances found in the marine environment should be selected by the safety-net approach.  Only by so doing, will the goal of getting close to zero concentrations of man-made synthetic substances in the marine environment, be achieved.

3. The DYNAMEC methodology does not sufficiently select and prioritise substances that are moderately persistent and bioaccumulating, and which have been found in the marine environment (eg. the synthetic musks).  WWF considers that musk ketone, AHTN and HHCB should be added to the OSPAR List of Chemicals for Priority Action.  A group approach should be taken in order to speed up the OSPAR process, and to prevent the substitution of prioritised substances with other substances of similar hazard profile.

4. The DYNAMEC methodology does not sufficiently select and prioritise persistent and toxic chemicals, which are released in large volumes and found in the North Sea.  For example, many persistent and toxic pesticides, have not been selected by the DYNAMEC procedure to identify Chemicals for Priority Action, because they do not meet the criteria for bioaccumulation (eg. linuron and diuron).  WWF considers that this should be rectified, and that there should be a more flexible application of the criteria for persistence, toxicity and bioaccumulation.  Indeed, WWF considers that in some instances, persistence by itself, should be able to trigger inclusion of a substance on the List of Substances for Priority Action.

5. The DYNAMEC methodology is lacking in that it does not sufficiently prioritise substances with hazardous properties, such as the ability to disrupt the endocrine system.  This is in part due to a lack of information on their levels in marine environment.  WWF considers that where such substances are likely to exert interactive or additive effects, lack of data on environmental levels should not be used to postpone action to eliminate their discharges and losses. Therefore, if such substances are produced in high volumes and/ or significant inputs are likely, these substances should be added to the List of Priority Chemicals (eg. BPA).  In general, it is a matter of some concern that a lack of data can lead to a chemical being inadequately controlled.

The occurrence of a substance in the marine environment, or in human tissues, should be sufficient to warrant the cessation of releases for the following reasons. 

· Many marine animals are long lived and are therefore particularly at risk from the long-term effects of pollutants, which are more difficult to predict.  Indeed it is almost impossible to predict the long-term effects of low level exposure to a pollutant, from a few selective shorter-term tests on a limited number of species. 

· In the marine environment, particular attention should be paid to substances that can bioaccumulate.  This is because marine mammals may pass on contaminants in their body fat to their offspring at critical stages of their development, thus putting subsequent generations at increasing risk.  Similarly, humans may also be at risk from substances which build up in the food chain and which contaminate human body fat.

· Many pollutants acting together, might exert harmful effects, and if persistent substances, or persistent and bioaccumulative substances, were found to do so, then given their persistence, and the long response time of the marine environment, such effects will be impossible to reverse in the short term.

WWF considers that the following eight substances should be considered as priority chemicals under OSPAR:

The rationale for the inclusion of each of these 8 substances is briefly outlined below, but more information about linuron’s and diuron’s breakdown product DCA is provided in Appendix 1.  Other substances, which are persistent and/or found in the marine environment or biota should also be added to the OSPAR List of  Chemicals for Priority Action, but a full data search for such substances is outside the scope of this project.  The intention of this paper is to put forward certain reasons for selection as priority chemicals, and to provide selected examples of some chemicals that should be caught by this approach.
1,2,3.

Synthetic musks: Musk ketone, AHTN and HHCB

Synthetic musks are used as low cost fragrances in soaps, shampoos, perfumes, and air fresheners.   They are also found in many other household products, such as detergents, fabric softeners and cleaning products.  However, a large proportion of these substances will go down the drain and end up in rivers, from where they can be carried to the marine environment.  Already many species have become contaminated, because these chemicals can build up in the food chain and both the parent compounds and some of their breakdown products can persist in the environment. 

Musk xylene is already on the OSPAR List of Chemicals for Priority Action, but WWF considers that the very presence of musk ketone, AHTN and HHCB in the North Sea and in biota should be enough to trigger their addition to this list.

Musk xylene, musk ketone, AHTN and HHCB are certainly significantly persistent and biaccumulative in the aquatic environment to warrant concern.  Furthermore, a recent test tube type study has shown that the metabolites of musk xylene (4-amino and 2 amino musk xylene) and musk ketone (2-amino musk ketone) are potential endocrine disrupting chemicals (EDCs) in fish and frogs (Chou & Dietrich, 1999).  The endocrine disrupting ability of the polycyclic musks AHTN and HHCB has also not been fully investigated, but recent studies suggest that these may be weakly oestrogenic (Seinen et al.,1999).  Also, data are lacking on their long-term toxicity to many species.

These synthetic musk substances should be dealt with together, to prevent musk xylene being replaced by other synthetic musks that give rise to a similar level of concern.  This provides an additional argument for giving them the same undesirable status, and putting them all on the OSPAR List of Chemicals for Priority Action.  

As of April 2000, musk ketone and the polycyclic musks, AHTN and HHCB, were not even included on the Draft Initial Selection of Hazardous Substances.

4. Atrazine (2-chloro-4-ethylamino-6-isopropylamino-s-triazine)

This is a herbicide that can persist in water for more than a year.  It is highly mobile and so is relatively frequently found in rivers and groundwaters.  It has been found in coastal waters and estuaries in England and Wales (EA,1997; NRA,1995).  This compound does not bioaccumulate, but continued inputs may result in concentrations that give cause for concern.  This is particularly in view of potential interactive effects of exposure to several substances and other stresses.  Atrazine has endocrine disrupting properties and has also been found to affect the osmo-regulatory process in salmonids at quite low concentration, such that they may be adversely affected during migration (Waring and Moore, 1996).   It can also affect the olfactory mechanisms in fish and thereby impair their breeding (Waring and Moore, 1998). It is interesting to note that both these subtle, but potentially devastating effects, which are further detailed below, are found at low exposure levels, and yet would not be predicted by conventional toxicity tests.  This provides an argument for eliminating exposure, irrespective of currently known toxicity based on usual range of toxicity tests.

Waring and Moore (1998) found that exposure of male Atlantic salmon to atrazine at levels between 0.5-20µg/l inhibited their olfactory detection of female pheromones in the water.  This meant that the males did not become ready for breeding at the same time as the females, and affected the males’ hormone levels and expressible milt, leading to reduced reproduction.

In another experiment, Waring and Moore (1996) again exposed salmon to concentrations of atrazine not very different from the upper ranges sometimes found in the environment, but this time looked at the effect this had on their subsequent migration into seawater. Their results suggest that this pesticide may also be a hazard for salmon undergoing smoltification.  Salmon were exposed to various concentrations of atrazine (0-22.7µg/l) for 5 days in fresh water and then sampled.  Some salmon were then exposed to seawater for 24 hours after being pre-exposed to atrazine in fresh water for 5 days.   This subsequent sea challenge caused 14% and 28% mortality in the group of salmon exposed to atrazine in freshwater at concentrations of 13.9 and 22.7µg/l respectively.  Furthermore, plasma cortisol and T4 concentrations were significantly elevated over control concentrations in the fish that had been exposed to 6.5µg/l atrazine and above in freshwater, showing that the surviving fish were stressed.  The significance of elevated thyroid hormones is not known, since the role of thyroid hormones in seawater adaptation in smolts, if any, is unclear.

Other concerns relate to atrazine’s role in mammary cancer, and its ability to disrupt the endocrine system.  Both atrazine and simazine increased the occurrence of mammary gland carcinomas in a particular rat strain, but apparently not in other species.  However, it was considered likely that these substances could act as promoters by altering oestradiol levels (ACP,1994)  

Some workers have shown that atrazine can disrupt oestrous cyclicity.  Research by Cooper and co-workers of the US EPA suggests that atrazine disrupts the hypothalamic control of pituitary-ovarian function, and hence it appears that it can block the normal hypothalamic release of gonadotrophic releasing hormones which in turn disrupts the normal release of the pituitary hormones, LH and prolactin (Cooper, 1996).

WWF considers that atrazine should be added to the OSPAR List of Chemicals for Priority Action on the basis of its persistence, and its frequent presence in estuaries and coastal waters.  Its potential effects at low concentrations, and its potential interactive effects with other substances are also a matter of concern. 

As of April 2000, atrazine was included on the Draft Initial Selection of Hazardous Substances, due to its selection under the safety-net procedure because of its endocrine disrupting properties.  However, it did not feature on the List of Priority Chemicals, because it was excluded from the priority setting procedure as it did not meet the PBT criteria.

It is certainly a ridiculous state of affairs, that even monitoring data that exists under the OSPAR process, was not input into the DYNAMEC process because of concerns regarding restricted public access. 

5.

Simazine

This herbicide is similarly very persistent in water and has been found in coastal waters and estuaries.  As with atrazine, although this substance does not bioaccumulate, it is of concern because continued inputs may result in it being found in the marine environment.

In 1990s monitoring data of estuaries and coastal waters of England and Wales, simazine was one of the most frequently observed pesticides (EA,1997).

Simazine is considered to have essentially comparable toxicological properties in long-term and reproductive toxicity studies as atrazine.   Therefore, it might be predicted that due to its structural similarity with atrazine, endocrine disruption might be a concern.  However, compared to atrazine, there are less toxicological data to support this (see data provided to EC experts for listing EDCs, 1999) .  Nevertheless, there are some studies, and for example, sheep given 1.4mg/kg/day of simazine for 37 to 111 days exhibited changes in the testes and disturbances in spermatogenesis (US EPA, 1994).  

WWF considers that simazine should be added to the OSPAR List of Chemicals for Priority Action on the basis of its persistence, and its frequent presence in estuaries and coastal waters.

As of April 2000, simazine was not even included on the Draft Initial Selection of Hazardous Substances, since it is not regarded as an endocrine disrupting chemical under OSPAR.  This means that the cessation target will not apply to this substance.

As noted above, it is certainly a ridiculous and wasteful state of affairs, that even monitoring data that exists under the OSPAR process, was not input into the DYNAMEC process because of concerns regarding restricted public access.

6.

Linuron

Linuron is a urea-based herbicide, which works by inhibiting photosynthesis in target weed plants (Extoxnet).  

Concern stems from the fact that both linuron and its environmental degradation product, 3,4-dichloroaniline (see appendix), are relatively frequently found in the aquatic environment, and furthermore, both these substances have hormone disrupting properties.   A particular concern derives from its possible interactive effects with other substances that act via biochemical pathways that converge.

Linuron is moderately persistent in soils and is not readily broken down in water EXTOXNET).  This means that humans may also be exposed via drinking water and there may be direct exposure of aquatic organisms. 

Linuron is reported to be highly toxic to aquatic organisms, including fish and shellfish.  For example, the dose which will kill 50% of exposed animals is just 16mg/l for trout and 40 mg/l for crawfish (EXTOXNET).  However, such levels would not normally be reached in rivers.

Linuron is reported to be of low acute toxicity in mammalian studies, but chronic effects include tumour production in the liver and testes of rodents, and effects on red blood cells, where it can causes an abnormal blood pigment (sulfhaemoglobin).  This effect has been noted in dogs exposed for two years to just 0.625mg/kg/day (EPA,1994).

With regard to tumour production, in rats exposed to 125mg/kg/day, linuron can cause an increased incidence of testicular tumors.  Linuron displays a weak affinity for the androgen receptor and is believed to act by causing prolonged secretion of luteinizing hormone (LH), due to blocking of the androgen receptor.  This over secretion of LH results in excessive stimulation of the Leydig cells in the testes leading to tumour formation.  Linuron has also been associated with uterine adeno-carcinomas (malignant tumors) and ovarian cell tumours (UK ACP, 1995).

Gray and colleagues have noted several effects on the male animals.  Seminal vesicle and cauda epididymal weights and age at puberty were reduced or delayed in male LE hooded rats exposed directly by gavage to 40mg/kg/day of linuron.  Offspring exposed to linuron in the womb and via milk during lactation produced fewer pups and the male offspring had reduced testes weight and reduced spermatid numbers.  These offspring were derived from breeding pairs that were dosed by gavage with linuron at 40mg/kg/day from weaning through puberty, mating, gestation, and lactation.

Administration of linuron can also inhibit dihydrotestosterone (DHT) induced regression of nipples in male rat offspring. Furthermore, in adult male rats treated for 4 days at 100mg/kg, linuron has been reported to reduce serum thyroxine and hypothalamic (brain) neuroendocrine levels (for review see Gray et al.,1999). 

In summary, effects on reproduction and development are a major concern.  Interestingly, at relatively low dose levels, interference with testosterone in horses has also been reported (EXTOXNET). 

WWF consider that linuron should be included on the OSPAR List of Chemicals for Priority Action. This is because monitoring data show that it is relatively frequently present in estuaries and coastal waters of the North Sea (NRA,1995; EA,1997), and because of the persistence and toxicological profile of both linuron and its breakdown product, DCA.

As of April 2000, linuron was not even included on the Draft Initial Selection of Hazardous Substances, because it fails to meet the criteria for bioaccumulation.  It was not introduced via the safety-net procedure, due to the failure of OSPAR contracting parties to provide monitoring data from estuaries and coastal waters. This means that the cessation target will not apply to this substance.

7.

Diuron

Diuron is relatively stable in water (EXTOXNET) and has been frequently found in UK waters.  Aquatic organisms are often exposed, as are humans via drinking water taken either from surface waters or groundwaters.  Monitoring data shows that diuron is a relatively frequently found contaminant in estuaries and coastal waters.  Indeed, 1990s monitoring data from England and Wales show that diuron was more frequently found to exceed 0.1µg/l in saline waters than in freshwaters, which was attributed to its usage in anti-fouling paints (NRA,1995; EA,1997).

Diuron is highly toxic to aquatic invertebrate, with a no observed effect concentration in algae of 0.5µg/l, and it is moderately toxic to fish, with a LC50 (96hour) of 3.5mg/l for rainbow trout (EXTOXNET).  

Diruon also has a structural similarity with linuron and this suggests that there is a need to more fully investigate this substance for endocrine disrupting properties, particularly possible anti-androgenic effects.  Like linuron, diuron may also cause abnormal effects on the pigment in red blood cells (sulfhaemoglobin) in mammals.  In addition, 3-4, dichloroaniline (DCA) is a breakdown product of both diuron and linuron, and there are concerns about the presence of this substance in the aquatic environment (see the information on DCA provided in Appendix 1). 

WWF consider that diuron should be included on the OSPAR List of Chemicals for Priority Action. This is because monitoring data show that it is relatively frequently present in estuaries and coastal waters of the North Sea, and because of the persistence and toxicological profile of both diuron and its breakdown product, DCA (see data provided to EC EDC expert meeting 1999).

As of April 2000, diuron was not even included on the Draft Initial Selection of Hazardous Substances, because it fails to meet the criteria for bioaccumulation.  It was not introduced via the safety-net procedure, due to the failure of OSPAR contracting parties to provide monitoring data from estuaries and coastal waters. This means that the cessation target will not apply to this substance.

8.

Bisphenol A (BPA)

This is the basic building block of polycarbonate plastic and some 640,000 tonnes are used annually in the European Union.  Bisphenol A appears to be readily biodegradable, although degradation in sediments in anaerobic conditions needs to be verified.  A log Kow of 3.4 predicts a moderate ability to bioaccumulate, although the actual BCF value, which was reported some years ago is 68, which suggests a low potential for bioaccumulation.

However, adequate monitoring data are lacking in order to make any assumptions about the levels of BPA in the environment.  Given the large quantities of BPA in use in the EU, WWF would argue that this is not an acceptable state of affairs.

WWF’s concern is centred on BPA’s ability to disrupt the endocrine system and its action on the oestrogen receptor.  In particular, WWF is concerned about potential additive effects with other oestrogenic contaminants found in biota in the marine environment.  At low levels, preliminary unpublished data from Oehlmann and colleagues, suggests that BPA can cause freshwater snails to overlay and rupture and hence become sterilised, but there is a lack of information on the susceptibility of marine species.   In other studies, which also examine potential “oestrogenic” or hormone disrupting effects, a tentative NOEC (no observed effect concentration) of 5.1µg/l relating to effects on sexual differention in the frog (Xenopus laevis) has been suggested.  

A 96hour EC50 (the concentration 50% of the organisms are effected) value of 1mg/l has been reported for the sensitive marine algae Skeletonema costatum, based on cell count.  If this value was used to derive a predicted no effect concentration (PNEC), as laid down in the Technical Guidance Document, the PNEC for the aquatic environment would be 40µg/l.  This serves to underline the fact that current conventional toxicity tests do not necessarily predict an adequate margin of safety for endocrine disrupting chemicals.  

WWF considers that BPA should be considered as a OSPAR priority chemical, in order to improve the availability of exposure information. This is because this substance is 

a) produced in high volumes, 

b) likely to be released  to the environment in significant quantities, and yet monitoring data in rivers, estuaries, coastal waters and biota are lacking,

c) known to be an oestrogen mimicking compound, and not only are effects at low levels difficult to predict from “conventional” toxicity tests, but also additive effects with other “oestrogenic” substances might occur 

d) able to bio-accumulate to some extent.  

As of April 2000, BPA was included on the Draft Initial Selection of Hazardous Substances, via the safety-net procedure due to its endocrine disrupting properties.  However, it was excluded from the priority setting procedure because it does not meet the PBT criteria, and hence it was not selected as a Priority Chemical.
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Appendix 1

DCA 

Concerns relating to linuron’s and diuron’s breakdown product: DCA

3,4-dichloroaniline (DCA) is a breakdown product of linuron and diuron (EA,1996), which are structurally similar herbicides, both of which are relatively frequently found in the aquatic environment.  It is also produced in the EU in quantities of over 10,000 tonnes per year, and as of early 2000, a risk assessment under EU Regulation 793/93 was nearly completed.  Once this risk assessment process is finished, comprehensive risk assessment reports for the environment and human health will be published.  

Data suggest that DCA may have endocrine disrupting properties. For example, in test tube type systems it has been shown to compete with testosterone for binding to the androgen receptor in rats.  Also, in a study in sticklebacks, DCA appears to cause inhibitory effects on the synthesis and metabolism of androgens in breeding males at a concentration of 200µg/l.  At this dose level, the typical colour of breeding males becomes regressive and courtship behaviour no longer occurs (Allner, 1995).

Effects on daphnia have also been noted at lower dose levels, with a lowest observed effect level of 20µg/l.  Multigenerational fish studies in guppy and zebrafish suggest a no observed effect level of 2µg/l, which are non-endocrine endpoints (see data provided to EC EDC expert meeting 1999).

�  Signatory countries to the OSPAR Convention for the protection of the marine environment of the North East Atlantic include Belgium, Denmark, Finland, France, Germany, Ireland, Luxembourg, Netherlands, Portugal, Spain, Sweden, UK, Switzerland, Norway and Iceland


� POP (Persistent Organic Pollutant). POPs defined under the United Nations Environment Programme Convention on Persistent Organic Pollutants must meet a set of criteria based on their properties of persitence, bioaccumulation, toxicity and ability to be transported long distances.
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