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Opening and structure of the meeting

The 2005 meeting of the ICES/IOC/IMO Working Group on Ballast and Other Ship Vectors
(WGBOSV) was hosted by the Institute of Marine Research, Floedevigen Research Station,
Norway with Anders Jelmert, Norway as host and with Stephan Gollasch as chair. The level
of interest in this field of research remains high as demonstrated by the large number of par-
ticipants and contributions by correspondence. In total 25 participants from Australia, Bel-
gium, Croatia, Finland, Germany, the Netherlands, New Zealand, Norway, Spain, Sweden, the
United Kingdom, the United States of America and a representative from PICES attended the
meeting (Annex 1).

Apologies were received from Dandu Pughiuc, International Maritime Organization (IMO)
and Jose Matheickal (GloBallast Programme). Preparations for meetings of the IMO Marine
Environment Protection Committee (MEPC) and funding constraints meant they were unable
to attend. Further apologies were received from Anna Occhipinti (Italy) who was unable to
travel owing to illness and Matej David (Slovenia) who provided an outline of the Slovenian
risk assessment approach by correspondence. Also, Henrik Enevoldsen the IOC Project Coor-
dinator of the IOC Science and Communication Centre on Harmful Algae was unable to at-
tend.

The meeting was opened at 9 am on Monday March 14 2005 with Stephan Gollasch and An-
ders Jelmert welcoming participants, particularly new members who had not previously at-
tended WGBOSYV meetings. On Tuesday, March 15 2005 Erlend Moksnes, the research direc-
tor of coastal zone management (including ballast water issues) at the Institute for Marine
Research, Floedevigen Station, welcomed the participants with remarks on historical and in-
ternational cooperation in marine research where the Floedevigen Station played a key role.
The chair highlighted the participation of PICES and the potential for cooperative links be-
tween ICES, IMO, I0C, CIESM, BMB and PICES on matters of interest to WGBOSV.

The meeting took the form of five plenary sessions with round table discussions and drafting
sessions following each session as well as evening drafting sessions. The Working Group con-
sidered the outcomes of the round table discussions and other recommendations of the meet-
ing at a final session at the end of the week.

This was the first WGBOSV meeting with a duration of five days. The group felt the extra
days enabled more time for discussions and subgroup work. For future meetings, it is antici-
pated that subgroup work will be required during the meeting to address the terms of refer-
ence. Therefore, WGBOSYV recommends meeting in 2006 for at least three days.

Correction of 2004 WGBOSV meeting report

In Annex 7 Ballast Water Regulations of 2004 the WGBOSV Meeting Report it is stated that
in Sweden “It is recommended by national Swedish law to follow IMO A.868(20)”. This is
not true and should be deleted in future compilations of national Ballast Water regulations.
The Chair expressed his apologies for this mistake and encouraged the attendees to take note
of this change.
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Terms of reference, adoption of agenda, selection of
rapporteur

3.1

3.2

3.3

Terms of Reference

The meeting took note of the Terms of Reference (ToR) (Annex 2) and the Agenda was struc-
tured so as to allow each ToR to be addressed in turn. This required preparation of papers and
reports by members for presentation at the meeting. The Chair thanked the members for pre-
paring these reports and papers.

Adoption of Agenda

The Agenda was adopted (Annex 3) with amendments to reflect unforeseen changes. Ab-
stracts of selected talks are presented in Annex 12.

Selection of Rapporteur

As in previous meetings, Tracy McCollin, United Kingdom, was appointed as rapporteur.

Terms of reference for the 2004 meeting of WGBOSV

The terms of reference were received as ICES Resolution 2ACMEOS5 (Annex 2).

Scientific aspects of risk assessment of ballast water (ToR
a)

There are differing views and philosophies relating to the benefits of applying risk assessment
and risk management principles to ballast water management versus taking a ‘blanket’, all-
encompassing approach. The key issues addressed by the participants at the round table dis-
cussion were:

e  What is the role of risk assessment in the new IMO Ballast Water Management Conven-
tion?

e Under what circumstances and what bio-geographic scale does risk assessment become
biologically meaningful?

A number of papers were presented in Session I of direct relevance to this ToR. Following the
presentations a template was designed to ease the comparison and evaluation of relevant risk
assessment approaches (Tab. 1). In general, two different assessment philosophies have been
developed: risk assessment versus hazard assessment. A hazard assessment will allow man-
agement (or control) based on a ranking exercise, but not on a vessel by vessel basis. A risk
assessment allows a single vessel or ballast tank to be evaluated and subject to management
(or control). This table only covers management of vessels - other risk assessment methods are
being used to identify ballast exchange areas, target species, etc.

Table 1 compares key risk assessment features of 12 research initiatives. The projects consid-
ered were carried out or are ongoing in Australia, North America, Europe and during the
GloBallast Programme (Brazil, China, India, Iran, South Africa, and Ukraine). Key objectives
of the studies considered here included:

e Risk identification for species invasions

o Estimates of the cost of toxic dinoflagellate introductions
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e Identifying low risk routes, vessels and tanks

e Enhancing awareness and recommending ballast water management strategies
e Creating baseline knowledge on the risks associated with NIS and shipping

e Recommending ballast water management plans

The management unit of the risk assessments were either target species, routes, vessels or
ports. The assessment unit covered regions, target species, port or routes on either a qualitative
or (semi-) quantitative approach.

The overall principles for assessing the risk were either environmental match (studying up to
37 variables), species based tolerance or models covering four steps in the bio-invasion proc-
ess: donor port infection, vessel infection, journey survival and survival in the recipient port.
The temporal resolution ranges from monthly to annual data.

Tabel 1 Comparison of selected risk assessment initiatives relevant to vessel management (Refer-
ences at end of table). DSS = Decision Support System.

RISK MANAGE- ASSESS- ASSESSMENT APPROACH ENVIRON- ENDPOINT TEMPORAL PURPOSE DATE
ASSESSMENT | MENT UNIT | MENT BASED ON MENTAL RESOLUTION
INITIATIVE UNIT VARIABLES
Germany Target Region | Environmental Qualitative 2 Hazard Annual Risk identification 1992 -
(Gollasch species matching assessme for species 1996
1996) (varies) between nt invasions in
localities German coastal
waters
AQIS 1994 | Target Target | Species based Quantitative | 1 Estimate Annual Estimate cost of 1994
species species | tolerance, economic toxic dinoflagellate
2) 2) volume of impact of introductions in
ballast toxic Australian waters
discharged and dinoflage
bloom dynamics llates on
aquacultu
re,
tourism,
etc
Australian Routes Target | Models four Quantitative | 1 Target Month Identify low risk 1997 -
DSS (Hayes species | steps in the bio- species routes, vessels and ongoin
and Hewitt (8+) invasion process: life cycle tanks g
1998, 2000) donor port completio
infection, vessel nin
infection, recipient
journey survival port
and survival in
the recipient port
NORDIC Target Port Environmental Qualitative 5 Hazard Annual Risk identification 1998-
countries species match between assessme for species 1999
(Gollasch & (varies) donor and source nt invasions in
Leppikoski localities NORDIC countries
1999)
EMBLA Target Target | Models four Quantitative | 2 Target Month Identify low risk 1998 -
species species | steps in the bio- species routes, vessels and ongoin
(variou | invasion process: life cycle tanks g
s) donor port completio
infection, vessel nin
infection, recipient
journey survival port
and survival in
the recipient port
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RisK MANAGE ASSESS-MENT UNIT ASSESSMENT APPROACH ENVIRON- ENDPOINT TEMPORAL PURPOSE DATE
ASSESSMENT -MENT BASED ON MENTAL RESOLUTION
INITIATIVE UNIT VARIABLES
GloBallast Routes Port Environmental Semi- 37 Identify Annual Enhance 2000 -
matching quantitative and rank awareness 2004
between high and and
localities, low risk recommend
weighted by ports s ballast
target species water
presence in the managemen
donor location t strategies
and inoculation
factors
Slovenia Vessels Vessel Four step Quantitative | 2 Identify Annual Vessel-to- 2001 -
+ assessment of ~ qualitative and rank vessel ongoin
Target species the bio-invasion high and assessment g
process: donor low risk from low to
port infection, ports as high risk
journey well as ballast
survival, high risk water before
survival in target discharge
recipient port species for ballast
and potential to water
cause harm in managemen
recipient port t purpose
(DSS)
Canada 1 Vessels Target taxa species based Quantitative | 2+ Journey Estimate 2002
(Maclsaac et tolerance, and survival risk
al. 2002) taxa of target associated
concentrations species with
in no ballast on NOBOB
board vessels vessels
(NOBOB) entering the
Great Lakes
Finland Port Port Environmental Qualitative 2 Hazard Seasonal Create 2003 -
(Bitis) match between assessme baseline 2005
donor and nt knowledge
source localities on the risks
associated
with NIS
and
shipping
EMBLA Routes Routes Locality based qualitative 1 Hazard Seasonal Recommend | 2004 -
(Croatia) region and assessme ballast 2005
species nt water
tolerances managemen
t plan for
Croatia
Netherlands TBA TBA TBA TBA TBA TBA TBA Review and | 2004 -
develop a ongoin
ballast g
water risk
assessment
framework
Canada 2 TBA TBA TBA TBA TBA TBA TBA Review and | 2005 -
develop a ongoin
ballast g
water risk
assessment

framework
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Conclusions

As recommended in last year’s meeting report the progress made in relation to risk assessment
was reviewed. A summary report expressing the groups findings was drafted for submission to
the next meeting of IMO Marine Environment Protection Committee (MEPC) in Summer
2005. The following general conclusions can be made in relation to this ToR. A synthesis of
the following section was prepared as a submission to IMO MEPC (Annex 5):

WGBOSV notes that the IMO Risk Assessment Guidelines are to support the International
Convention on the Management of Ships’ Ballast Water and Sediments. Specifically, Regula-
tion A-4 that allows Parties to exempt vessels from compliance with ballast water manage-
ment prior to discharge if an acceptably low risk can be discerned. WGBOSV discussed the
application of risk assessment principles in relation to Regulation A-4 application. It was
agreed that the risk assessment to support an exemption must be able to determine the likeli-
hood of an unmanaged ballast water discharge causing at least one new species introduction
into the receiving port. An additional requirement includes identifying whether the species is
known or suspected to impair or cause harm to the environment, human health, property or
resources to aid in determining whether the species is “harmful”.

Under the IMO Ballast Water Management Convention an exemption can be granted for up to
5 years for a ship that operates within a specified transit between two or more ports. It was
agreed that the only biologically defensible means to determine an evaluation of risk over this
period would be to undertake a species specific exemption within a single bioprovince (de-
fined below). We noted that states have to inform neighbour states when an exemption is
granted. Concerns were expressed regarding whether or not neighbouring states will have the
power to veto the exemption under the proposed convention.

Several types of risk assessment have been conducted on ballast water with varying scales of
assessment and objectives. Following significant discussion, it was agreed that the goal to
achieve Regulation A-4 would be “to determine the likelihood of unmanaged ballast water
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discharge causing at least one new species introduction (defined either as discharge, estab-
lishment, or spread) into the receiving port”. It was agreed that two types of risk assessment
are likely to achieve the stated goal.

Environmental matching risk assessments compare environmental conditions in the donor
and receiving port to determine if they are sufficiently different that any species found in the
source port are unlikely to survive in the receiving port.

1 In order for environmental matching to “determine the likelihood of at least one
new species introduction (defined either as discharge, establishment, or spread)
into the receiving port”, the environmental conditions of the source region must
represent the physiological tolerances of the species found in that region.

Species-specific risk assessments consider information about individual species and the envi-
ronmental conditions in the receiving port.

1 Species-specific risk assessments are most useful for a small suite of species and
rapidly lose the ability to discern ‘low-risk’ scenarios with increasing numbers of
species.

2 Given that many species may cause harm when introduced to new locations and
the uncertainties associated with the large numbers of native species that are pre-
sent in a source region, we recommend that species-specific risk assessments
should only be conducted where the source and receiving ports share a majority
of native species. This will enable the focus of a species-specific risk assessment
to be restricted to those species that are non-native in the source and receiving
ports, and any unshared species that may be harmful.

A system is needed that documents biological separation between coastal regions. These re-
gions are defined as biological provinces (bioprovincesl). We recognize that several classifi-
cation systems exist and no single system is sufficient for all species (i.e. most are applicable
to benthic species but not pelagic or neritic). Determination and agreement of an acceptable
system for the purpose of ballast water risk based exemptions requires significant scientific
discussion and should be fit for purpose.

Risk Assessment Application

When using environmental matching, a limited suite of these parameters are likely to be the
prime drivers of invasion success, adding further variables can have little effect and can create
“noise” around the signal. Examining the signal:noise ratio one can seek to identity the most

1 Bioprovince = an area within which the animal and plant species show a high degree of simi-
larity. Examples of the biological provinces of the world are provided in Annex 5. Additional
expertise is required in order to finalize the provinces and boundaries between them. We note
that all boundaries between biological provinces overlap. Ekman and Briggs used predomi-
nantly physical processes to define bioprovinces, but this should be updated to include latest
work. Also consider demographic process, allee effects, low carrying capacity. How are geo-
graphic regions be defined? If one takes propagules and move them to a new location if there
are allee effects the movement will erode the boundary between regions. As a result the ma-
rine border idea needs to be specified. Seasonal issues and impacts should also be included
(e.g. harmful Algal Blooms may be seasonally a problem but not throughout the year). Bio-
geographic boundaries are integrating these complex processes. Is there gene flow across
boundaries? Does it contribute to establishment of genetic material from elsewhere.
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important versus less important variables required for the risk assessment. However, adding
too many variables may make the signal become less obvious resulting in a lack of risk resolu-
tion.

Some environmental overlap exists between all bioprovinces based on two relevant environ-
mental parameters (temperature and salinity). This suggests that environmental matching be-
tween a source province and a receiving port will represent high risk in virtually all instances.

1 One exception is noted: comparison of freshwater [<0.5 psu] and fully marine
[>30 psu] environments. This exception will require a more detailed risk assess-
ment outlined below.

Therefore, in reviewing the use of both types of risk assessment, we recommend that:

1 Neither environmental matching nor species-specific risk assessed exemptions
under Regulation A-4 are scientifically justified for voyages that start and end
between contiguous or non-contiguous biological provinces with the exception
below.

2 Regulation A-4 exemptions should only be based on:

a) environmental matching risk assessments between freshwater [< 0.5 psu]
and fully marine [> 30 psu] environments,

b) species-specific risk assessments for voyages that start and end within the
same biological province.

Risk Assessment Method
Environmental matching risk assessment

Nl Environmental matching risk assessment (between freshwater and marine envi-
ronments) should include seasonal comparisons of salinity, taking into account:

a) depth stratification,

b) distance to fresh/marine water bodies,

¢) tidal and anthropogenic influence on salinity regime,
d) seasonal freshwater influx.

2 Environmental matching risk assessments (between freshwater and marine envi-
ronments) should include an assessment of native, cryptogenic or non-
indigenous species, taking into account:

a) species that require freshwater and marine environments to complete their
life-cycle, including species migrating between waters of different salinity
regimes, i.e. anadromous (e.g. Sea Lamprey) and catadromous (e.g. Chinese
Mitten crab) species,

b) species that are capable of surviving in both freshwater and marine envi-
ronments.

3 Species specific risk assessment is applicable for situations within biological re-
gions, but port to port environmental matching is important when used between
biological regions where there is a different species distribution.

4 It was also discussed whether or not environmental matching will work with
species that have resting stages.
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Low resolution information on receptor ports and broad data on tolerances for
possible invaders complicate the task of risk assessment.

Ship transit information is available from e.g. Lloyds of London, but this does
not indicate where the ballast water originates because there are no records of
ballasting and discharge.

Species-specific risk assessment

.1

Species-specific risk assessment (within a biological province) should identify:

a) the presence of all non-indigenous species (including cryptogenic species)
in the ports or locations for which the exemption is sought,

b) the difference between non-indigenous species (including cryptogenic
species) in the donor and receiving ports or locations,

c) those non-indigenous species (including cryptogenic species) that may
impair or damage the environment, human health, property or resources.

d) those rare instances of native species in the source port not present in the
receiving ports that impair or damage the environment, human health,
property or resources.

Species-specific risk assessment should be conducted on:

a) non-indigenous species (including cryptogenic species) that are present in
the donor port or locations but absent from the receiving port or location;
or

b) a list of actual or potentially harmful non-indigenous species (including
cryptogenic species) agreed between the affected parties.

c) a list of harmful native species agreed between the affected parties.

Species-specific risk assessments may estimate various events in the process of
biological invasions. The two events recommended below are least sensitive to
uncertainty - either of these should be used:

a) discharge of living organisms in the receiving ports or locations,
b) completion of the species’ life-cycle in the receiving ports or locations.

Species-specific risk assessments may consider multiple species. Exemptions
should only be granted for assessments that consider ALL risk-assessed species
as low risk.

For many species the Australian risk assessment approach delivers helpful data
but as has been demonstrated by the target species Crassostrea gigas the risk as-
sessment results do not always correspond with observations. The model indi-
cates that C. gigas would be able to grow north of Brisbane, but observations in-
dicate it does not grow in this area. On the other hand the model results show un-
favourable conditions for growth in Tasmania, however, C. gigas grows well
there. As a result extreme values of tolerance need to be considered.

Parties considering exemptions should consult any State that the Parties determine may be
adversely affected by the species included, or explicitly excluded, in the risk assessment.
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Other Considerations

Risk based exemptions should be reviewed every 12 months and no later than 24 months be-
cause of the current rate of invasions in many regions of the world (e.g. a newly introduced
species was recorded every 7 months in the North Sea and adjacent water bodies since 1950s).

Provision for rapid [< 14 days] suspension, cessation or immediate review of the exemption
should be made for circumstances such as:

1 outbreaks or infestations of harmful aquatic organisms (including algal blooms)
or pathogens in the donor port,

2 detection of new non-indigenous species (including cryptogenic species) in the

donor port,
3 new evidence of harmful behaviour by any species in the donor port,
4 significant and enduring change in environmental conditions in the donor and/or

receiving ports or locations (e.g. diversion of fresh or saline water flow, new
warm effluent discharge of e.g. power plants).

Bio-geographic considerations associated with natural dispersal, oceanographic connectivity
between locations, the distribution of known introduced marine pests and operational limita-
tions of ships operating on “regional routes” must be considered when developing risk as-
sessment approaches further.

5.2 Recommendations

e  WGBOSV recommends that ICES consider submitting their findings in relation to risk
assessment to IMO as an ICES Submission to MEPC53 (July 2005) (Annex 5).

e Recognising that risk assessment requires information about species distribution in
coastal and port waters of ICES member countries, a sampling or monitoring strategy is
needed. We propose to review existing or developing sampling and monitoring strategies
for non-indigenous species and recommend possible actions.

6 Review on the status of ballast water research (ToR d)
6.1 Overview

In order to ease the collection of information relevant to this ToR the group has developed a
new "National Report" format (Annex 7). ICES is requested to consider and approve the new
report format. WGBOSV hopes that the submission of National Reports for future meetings
will have the additional advantage of enabling standardised submission of information by
members only able to participate by correspondence. The National Reports would especially
facilitate the compilation of information relevant to this ToR. The format of the National Re-
ports was discussed intersessionally and Finland and Sweden volunteered to prepare relevant
reports based upon the draft National Report format for the groups consideration at the meet-
ing (Annex 8 and 9). A National Report was also submitted by Spain and New Zealand dur-
ing the latter part of the meeting (Annex 10 and 11). It should however be noted that the Na-
tional Report format was changed at the meeting.

The Chair thanked Finland, New Zealand, Sweden and Spain for the preparation of the Na-
tional Reports. These two examples facilitated the discussion on the National Report format
at the meeting. A National Report format was agreed at the meeting and should provide in-
formation on (Annex 7):

e Transport Vectors
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e Results of ongoing research project(s), i.e. project title, host institute, contact details, co-
ordinator, project duration, key objective(s), web site if available

e Planning of new research project(s), web site if available
e Biology, treatment, sampling, legislation/regulations relevant to invasion vectors:
e Ballast Water
e Hull Fouling
e Sediments
e Sea Chests

e  Others (see ICES CRR 271 — Vector Pathways and the Spread of Exotic Species in
the Sea)

e Invasive Species Management

e Eradication Programmes

e Management and Control of invasive species
e Risk Assessment Approaches

e  Occurrence of New Ship-mediated Introduced Species

TAXON YEAR OF FIRST LOCATION OF POSSIBLE INVASION REFERENCE
RECORD FIRST RECORD INTRODUCTION STATUS**
VECTOR*
* Duplication with WGITMO report if the vector is unknown
*% When spreading see details in Impact Section

e Impact of Introduced Species
e Economic (quantify if possible)
e Ecological

e Other Relevant Information
e  Proactive monitoring

e References

Risk Assessment

A summary of risk assessment approaches relevant to ballast water is given above.

Ballast Water Treatment

Since last years meeting report no major new technological achievement has been made with
regard to ballast water treatment. Four German projects, of which two are finalised, and the
completed EU MARTOB project considered various treatment technologies with the aim to
assess their use for ballast water treatment onboard ships. Two projects (one German and one
Dutch) are currently developing test protocols for type approval of ballast water treatment
systems and will also develop methods aimed at assessing the viability of organisms after wa-
ter treatment. The Ballast Water Treatment R&D Directory
(http://globallast.imo.org/research), produced by the GloBallast Programme, provides a com-
prehensive resource in support of this ToR.
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Presentations were made at this meeting regarding methods of testing ballast water treatment
systems. Emphasis was given to the importance of prototype testing and for this testing to be
carried out under realistic conditions. Much discussion was had over the test water characteris-
tics and the experience of different projects such as the ETV program and the German study of
mechanical separation techniques was very useful. The problem of introducing surrogate spe-
cies into the test facility and then representatively sampling them was discussed. Other presen-
tations were given regarding a project to identify “surrogate species” for use in such tests and
also an overview of the use of flow cytometry during ship based testing and monitoring.

In summary, it seems that promising treatment systems capable of meeting the IMO ballast
water discharge standard will (see Regulation D-2 of the IMO Ballast Water Management
Convention) comprise of at least three components:

e mechanical removal of larger organisms by e.g. filtration or hydrocyclone,

e application of technologies to render harmless smaller (phytoplankton) organisms by e.g.
the use of UV-radiation, and

e the use of "active substances" to meet the bacteriological standard as set forth in the IMO
Ballast Water Management Convention. Here, several chemical formulations are tested
for the application in ballast water treatment.

However, concerns have been expressed at meetings of the IMO MEPC regarding the use of
active substances. WGBOSV suggests applying risk assessment tools to identify "high risk"
ballast water. The use of active substances may then be limited to treating high risk ballast
water and by doing so will keep the use of such substances to the essential minimum.

Research initiatives on biological invasions

Research initiatives on biological invasions and their introduction vectors are increasing on a
global scale. The groups attention was drawn to ongoing projects in Europe. Some of these
projects have been dealt with in last years meeting report and are copied into this report for
reasons of comparison:

6.4.1 Nordic-Baltic Network on Invasive species (NOBANIS)

NOBANIS continues to develop a network of common databases encompassing national and
regional specialist databases in the Nordic/Baltic countries into a common portal, with the
objective of harmonizing invasive aquatic species related data, information and knowledge in
the region. NOBANIS will provide a tool for exchanging information on invasive alien spe-
cies, their impacts on biological diversity and the cultural landscape as well as experiences
with eradication or control of invasive alien species from Greenland to Northern Russia and
from Northern Norway to Germany and Poland. NOBANIS will provide administrative tools
for making the precautionary approach operational in preventing the unintentional dispersal of
invasive alien species and mitigating adverse effects of invasive aquatic species on biological
diversity and the cultural landscape. NOBANIS will include searchable lists and inventories of
alien species, a catalogue of experts on alien species, species accounts, species distributions
and recommended preventative, eradication and control measures. The lists of introduced spe-
cies in NOBANIS will be used to identify species that are invasive at present and species that
may in the future become invasive. NOBANIS will also provide the foundation for the future
development of an early warning system for invasive alien species. It will be possible to ex-
tract information from NOBANIS for fact sheets for dissemination to authorities, specialists,
the news media and the general public. NOBANIS will establish a network for cooperation
between competent authorities of the region and contribute to implementing recommendations
from CBD’s COP6 to establish regional cooperation to aid in eradication, control and mitiga-
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tion of ecological effects of invasive alien species. The project Internet homepage is
http://www.sns.dk/nobanis/.

6.4.2 Assessing Large Scale Environmental Risks with Tested Methods
(ALARM, EC FP6 Integrated Project)

The strategic objectives of the integrated project ALARM, funded for 2004-2009 under the
European Community Sixth Framework Programme, are to:

e develop an integrated large scale risk assessment to terrestrial and freshwater biodiversity:
including risks consequent on climate change, environmental chemicals, biological inva-
sions including pathogens, rate and extent of loss of pollinators;

e establish socio-economic risk indicators related to the drivers of biodiversity pressures;
and

e develop a network that is consistently thinking, interacting & investigating on a continen-
tal scale.

The strategic objectives of the invasion module of the project are to:

e assess concurrently both the risks (e.g. likelihood of establishment and naturalisation) and
the impacts (ecological and economic consequences) of invasive species

e incorporate environmental, historical, cultural, and biogeographic data into assessments
of the risks and impacts of invasions

e introduce a hierarchical perspective of ecosystem vulnerability by examining invasions at
local and regional scales

e undertake a multidisciplinary approach, that involves stakeholders, ecologists, statisti-
cians, modellers, and economists, to the problem of ecosystem vulnerability to invasions.

The team of Zoological Institute in St. Petersburg is responsible for coordination of relevant
research in the ALARM sub-module on biological invasions in freshwater and estuarine eco-
systems (details are available at http://www.zin.ru/rbic/).

6.4.3 Delivering Alien Invasive Species Inventories for Europe (DAISIE)

The project was launched with a kick-off meeting in February 2005. Effective control of inva-
sive alien species has been hampered by a) the lack of monitoring for alien species at frequent
enough intervals in regions of concern; b) a means to report, verify the identifications, and
warn of new sightings; and c) risk assessments that predict the likelihood of a particular spe-
cies becoming invasive. Europe has yet to establish a programme with the primary goal of
detection, quantifying the possible risk, and warning managers before a respective alien spe-
cies spreads beyond its point of initial introduction. Such a programme should provide:

e a warning system to alert regional managers,

e aninventory of alien species against which invasive alien species can be determined,
e a European information dissemination system,

e an early detection and monitoring system for alien species.

In response to these requirements, DAISIE will deliver a European “one-stop-shop” for in-
formation on biological invasions in Europe. It will bring together:

e The European Alien Species Expertise Registry: a directory of researchers and research
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e FEuropean Alien Species Database: including all known naturalized alien species in
Europe

e European Invasive Alien Species Information System: descriptions of all naturalized alien
species known to be invasive in Europe

e Species Distribution Maps and Spatial Analysis: Distribution maps of all invasive alien
species in Europe known or suspected of having environmental or economic impacts.

DAISIE will be a pivotal instrument in developing a Europe-wide strategy that encompasses
both the geographical scale of the problem and unites the study of different taxa in marine,
freshwater and terrestrial environments. DAISIE will address the need for a regional network
of invasive alien species information. With direct access to national knowledge bases
throughout Europe, those addressing the invasive alien species challenge could easily obtain
data on which species are invasive or potentially invasive in particular habitats, and use this
information in their planning efforts.

6.4.4 AquAliens

The Swedish EPA decided in 2002 to start the research programme “AquAliens - Aquatic
alien species - where and why will they pose a threat to the ecosystem and economy?”
(http://www.aqualiens.tmbl.gu.se). The programme is scheduled to run for five years and is
built up of eight different projects distributed among four different universities at Géteborg,
Lund, Stockholm and the Swedish University of Agricultural Sciences (at Uppsala and Umed)
as well as scientists at the National Board of Fisheries (at Oregrund and Drottningholm).

The main emphasis is to develop tools for risk assessment / quantitative analysis and to use
these for the different organism groups and types of waters, including heterogeneity in space
and time as well as stochastic events. The programme encompasses different organism groups
for which patterns in characters and tolerance ranges for different abiotic variables will be
studied, as will the ecological impact of the different species and which types of waters are
most vulnerable. The vulnerability of different waters will also indirectly include the risks
posed by discharges from ballast tanks and dispersal of hull fouling organisms, but the ballast
water issue is otherwise not directly addressed. Species of direct economic importance are also
addressed. There is also an interdisciplinary aspect including economics especially if econom-
ics can help in reducing the risks of new introductions. One item of vital concern is also to
inform specific target groups (associations as well as local and regional authorities) and the
general public of the problems introduced species may cause and to come up with recommen-
dations to reduce the risks, partly in cooperation with museums and organisations.

In early summer 2004 there was a mid-term evaluation of the research programme. After a
reapplication in late autumn 2004 money was guaranteed until May 2007, but some projects
starting later will continue even after that. Studies on risks of establishment, dispersal and
impact on different aquatic organism groups are being carried out, using both default-tree
analyses and various population models.

6.4.5 PORT surveys in the Mediterranean Sea for ship-transported Alien
organisms (PORTAL)

CIESM has launched the first Mediterranenan-wide port-survey program aiming at the collec-
tion of baseline data on alien species of targeted phyla (macrophytes, bryozoans, serpulids,
hydroids, ascidians, molluscs and barnacles) inhabiting port and port-proximate manmade
hard-substrates. Other organisms that might be disseminated by shipping from Mediterranean
ports that pose a significant risk to human health (Vibrio cholerae, dinoflagellate cysts) are
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also included. Scientists have been enlisted to sample 9 shipping ports, from Barcelona to 1z-
mir, and two recreational marinas.

6.4.6 Algal introductions to European Shores (ALIENS, EC FP5 Project)

ALIENS is a multidisciplinary project on the ecological causes of the introduction, establish-
ment and development of seaweed invasions on European shores. It addresses the genetic
structure of various populations in Atlantic and Mediterranean Europe, and evaluates the eco-
nomic impact of existing seaweed invasions on a European scale, comparing losses with costs
associated with prevention and eradication. It also proposes a screening protocol for invasive
macroalgae to be used in coastal zone management.

6.4.7 Disease Interactions and the Pathogen Exchange Between Farmed
and Wild Aquatic Animal Populations (Fish, Mollusc and Crustaceans) - a
European Network (DIPNET)

Following a specific call of research in support of EU policies, a contract based upon a pro-
posal co-ordinated by IFREMER la Tremblade (France), was negotiated in Summer 2004. The
project is a Concerted Action, aiming to integrate relevant data and information from diverse
sources forming the factual basis for policy development, and to provide specialists and stake-
holders a joint forum for exchange and debate.

The Workpackages include:

e Review of scientific information and data on disease interactions
e Risk assessment and modelling

e Epidemiology of diseases in wild fish and shellfish

e Network infrastructure and dissemination of information

e Scientific co-ordination and project management

The project duration is 24 months.

Cooperation with I0C and IMO’s Marine Environment Protection
Committee (MEPC) and other bodies on matters of joint interest

6.5.1 10C

Henrik Enevoldsen the IOC Project Coordinator of the IOC Science and Communication Cen-
tre on Harmful Algae expressed his interest in the findings of WGBOSYV and noted that in the
field of biological invasions IOC focuses specifically on harmful algal blooms.

6.5.2 IMO MEPC

The IMO Ballast Water Management Convention was approved by Imo in February 2004 — a
major step forward to solve the problem of ballast water mediated species introductions.

WGBOSYV input was provided to IMO MEPC in form of written submissions and oral state-
ments by the Chair as a representative of ICES. The information made available was noted
and appreciated by MEPC, especially by the Ballast Water Working Group. A key contribu-
tion here was prepared at the 2003 meeting of WGBOSV and dealt with numbers of organ-
isms in unmanaged, i.e. unexchanged and untreated, ballast water. As a result the allowable
organism numbers in the ballast water discharge quality standard of the IMO Ballast Water
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Management Convention were re-negotiated with a more biologically meaningful and scien-
tifically defensible result.

WGBOSYV encourages all ICES Member Countries to consider signing the IMO Ballast Water
Management Convention.

With appreciation WGBOSYV notes that Stephan Gollasch was asked to represent ICES at
MEPCS52 and 53 and the intersessional meeting prior MEPC53 enabling independent state-
ments outlining the findings of WGBOSV.

Currently guidelines are being developed to further the uniform implementation of the IMO
Ballast Water Management Convention. Of particular interest to WGBOSYV are the following
guidelines.

Risk Assessment Guideline

WGBOSV commented on the current draft of the risk assessment guideline (MEPC52/2/4)
and expressed appreciation of the work carried out by Norway in preparing this draft.
WGBOSYV hopes that its findings relevant to risk assessment based exemptions will support
the development of the IMO Risk Assessment Guideline.

The group also reviewed Appendix 1 of the guideline entitled "Application Form to Port
State". Here we recommend considering to add another section on "Port Information". This
section could provide details on the presence on introduced aquatic species and an assessment
of the potential harm for donor and recipient ports or region not managing ballast water be-
tween the two localities. WGBOSYV believes this is key information when carrying out a risk
assessment relevant to this guideline. For consistency reasons, we also suggest to use the term
"harmful algal bloom" throughout the document (see section 4 of Appendix 1 in
MEPC52/2/4).

Guideline for Approval of Ballast Water Treatment Systems

As reported in last years meeting report, the current lack of internationally accepted evaluation
protocols for efficiency tests of ballast water treatment systems is a major problem. However,
one test protocol suggesting Artemia salina as a surrogate species for various zooplankton taxa
is in use for practical tests of candidate treatment techniques. A more comprehensive sugges-
tion for type approval of ballast water treatment techniques is currently in preparation within
the USEPA ETV consortium as reported at the meeting. A relevant protocol and guidelines
are also currently being developed by IMO in an intersessional activity lead by the Nether-
lands.

The USEPA ETV consortium notes that the test data of ballast water treatment systems will
have legally binding implications Therefore the test set-up is built with automation and control
instruments to provide legally defensible data with huge data archives. The system also has
built in alarms and contingency options, checklists and confirmation authorities. A compre-
hensive validation and baseline process in progress. An ETV test can be completed in a six
week block.

Other WGBOSV comments regarding the type approval guideline for ballast water manage-
ment systems (MEPC53/2):

e Currently land-based and ship-board tests are planned for approval tests. The group as-
sumes that ballast water treatment systems when installed on different ship type and on
individual ships may function differently. As a consequence, the test results may only be
compared on a limited scale.
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Tests for the biological efficiency of candidate treatment technology (biotests) are neces-
sary. WGBOSYV recommends carrying out biotests for prototype testing in land-based fa-
cilities and onboard ships.

WGBOSYV also discussed the need for onboard biotests either as part of the type approval
process or as part of the installation procedure for every piece of equipment. It was not
agreed which of these was most appropriate, with some views seeing the onboard biotests
as part of the type approval process, and others desiring a ‘full-scale’ land based test for
type approval, followed by an onboard biotest following installation of every piece of
equipment to ensure the proper function of the treatment systems.

When carrying out biotests organisms may need to be added to the challenge water as
naturally occurring densities of native organisms may not reach the required densities in
the test water. In case organisms need to be added (surrogate species) this has to be done
in a way that minimises the impact on the test organisms. It should also be noted that the
surrogate species should be selected very carefully, i.e. native and non-toxic organisms
should be selected. In case non-native species are selected, proper quarantine measures
should apply to minimize the risk of a species invasion as a result from the tests.

When samples are taken, the sampling points should be of consistent design. Relevant
technical details should be provided by the guideline.

Guideline for Compliance Control Sampling

The logistical problem of sampling to determine compliance is not trivial. According to the
draft sampling guideline large volumes of water need to be dealt with and it is assumed that
larger volumes of water cannot be dumped into the bilge water system after sampling. How-
ever, sampled water may be pumped over board by e.g. using the back-flush pipes of ballast
water treatment systems.

Other comments regarding the ballast water sampling guideline (BLG9/11/2):

The provision in the draft sampling guidelines stating that sampling should only be under-
taken where clear grounds exist that indicate the likelihood that a vessel is in non-
compliance with the Ballast Water Management Convention, contradicts the Convention
and should be deleted.

WGBOSV recommends keeping all three sampling approaches, i.e. sounding pipe, man-
hole and discharge line sampling and leaving the decision of where to sample to the port
state control authority. It should be noted that certain treatment technologies treat the bal-
last water upon discharge, i.e. in this instance the only recommended sampling point is
the discharge line. However, in case of non-compliance the water and organisms therein
have already been discharged during sampling. Once non-compliance has been proven
this information may be made available to the next port of call of the vessel as a warning
for the port state control authorities and the ship may also be sampled again when re-
visiting the port.

When sampling via sounding pipes we recommend using pumps.

When sampling the ballast water discharge line WGBOSV recommends sampling con-
tinuously until the entire tank volume is emptied assuming that species may concentrate
in certain water depths. Sampling only part of the water column may miss patches of spe-
cies.

Microbial samples should be analysed immediately after sampling. Relatively short gen-
eration times of microbes and possible mortality in storage prior to analysis may have an
impact even after a few hours. The group also notes that less than 1% of the microbial
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taxa occurring in marine water may be cultured with standard technologies. As a result,
culture methods should be selected according to the target taxa under consideration. As
local environmental conditions such as salinity, particle load and temperature will guide
the specifics of the method to be used (e.g. agar type, incubation temperature), there will
not be direct compatibility in the widespread application of this protocol. What is crucial
is that methods are internally consistent within a test.

e The number of heterotrophic bacteria suggested as a requirement for the influent water
(104cells per ml) may be too high and may invalidate many land based tests. This is ow-
ing to the fact that only 0.1 — 1% of the bacteria present in the water may be cultured. Al-
though 104cells per ml could be cultured from most waters reducing the requisite concen-
tration of bacteria in the influent water to 103cells per ml will reduce the chance that tests
of technology are invalidated simply because the natural concentrations of (culturable)
bacteria were low. This lower limit should nonetheless provide an adequate assessment of
the treatment technology.

e  Prior to sampling there should be proof that the sampling system has been cleaned.

6.5.3 Global Ballast Water Management Programme (GloBallast)

The GloBallast Programme was finalised in December 2004. As a result, the GloBallast Pro-
gramme Coordination Unit at IMO was unable to be represented at this meeting of the
WGBOSV due to funding constraints. To obtain an update on the programme and/or specific
information on the planned second phase of GloBallast (GloBallast Partnerships) visit
http://globallast.imo.org in the first instance and contact Jose Matheickal at jmatheic@imo.org
for further details.

6.5.4 ICES WGITMO

As invasion vectors may overlap there is a need for close cooperation between working groups
that target intentional introductions with others focussed on unintentional introductions.
WGBOSV noted with interest that the WGITMO Handbook of Invasion Vectors, where
WGBOSYV input and comments were delivered at last years meeting, was recently printed as
ICES Cooperative Research Report No. 271.

6.5.5 PICES

Mark Wells (USA) attended the WGBOSYV meeting representing PICES. He reported that the
interaction with WGBOSV was largely informative. The attendance of ICES representatives at
previous PICES Annual Meetings was much appreciated. He summarized the findings at the
last PICES Annual Meeting in Honolulu in Fall 2004 (see Annex 14), where Stephan Gollasch
attended to represent WGITMO, WGBOSYV and ICES together with the ICES Secretary Gen-
eral, David Griffith. Session S5 entitled "Natural and anthropogenic introductions of marine
species" was cosponsored by ICES and jointly convened by William P. Cochlan
(USA/PICES), Yasuwo Fukuyo (Japan/PICES) and Stephan Gollasch (Germany/ICES).

The final oral presentation at the meeting was given by Stephan Gollasch outlining an intro-
duction to the history, practices and work products resulting from the ICES efforts on the in-
troductions of marine organisms. He concluded with a number of suggestions including the
establishment of a PICES Working Group on Species Invasions (not limited to HABs), and
the reciprocal attendance of PICES and ICES members at their annual meetings and working
sessions. He urged PICES member countries to follow the ‘ICES Code of Practice for the In-
troduction and Transfer of Organisms’ when planning species introductions, and emphasised
the need for both regional and global networks to most efficiently deal with biological inva-
sions, given that an invasive species could originate from a non-PICES nation.
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A close cooperation between ICES and PICES is of particular interest as many introduced
species in ICES Member Countries originate from coasts of the Pacific Ocean. The groups
attention was also drawn to the PICES Annual Meeting in Vladivostock, Russian Federation
in September/October 2005 and the joint ICES/PICES meeting on "Marine Bioinvasions" in
2007, likely to be held in Boston, USA, and ICES input was strongly encouraged. ICES will
fund the participation of Stephan Gollasch at the PICES Annual Meeting in Vladivostock
where he will co-convene a session relevant to biological invasions.

6.5.6 International Commission for the Exploration of the Mediterra-
nean Sea (CIESM)

Representatives of CIESM were unable to attend WGBOSYV in 2005. CIESM activities rele-
vant to biological invasions include the preparation of a series of reports published as a CI-
ESM Atlas on non-native species introduced into the Mediterranean Sea, the convening of
expert panels on ship-mediated transfer of species, and the launching of the basin wide pro-
gram PORTAL (see below) on port surveys for alien species.

6.5.7 Baltic Marine Biologists (BMB)

Stephan Gollasch (Germany) represented the BMB working group "Non-indigenous Estuarine
and Marine Organisms" (NEMO). NEMO was established in 1994 and is currently convened
by Stephan Gollasch. NEMO will actively continue its work with the aim to further raise
awareness relevant to biological invasions and to facilitate international cooperation in re-
search initiatives along the Baltic shores.

6.5.8 ERNAIS

The importance of international cooperation on invasive species issue on both the regional
(Pan-European) and sub-regional levels is well recognized by the European scientific commu-
nity. Also, the European Strategy on Invasive Alien Species, adopted under the Bern Conven-
tion in December 2003, aims to promote the development and implementation of coordinated
measures and cooperative efforts throughout Europe to prevent or minimize adverse impacts
of invasive alien species, including regional and sub-regional cooperation in exchange of in-
formation. European cooperation relevant to aquatic species invasions resulted in the 2001
establishment of the European Research Network on Aquatic Invasive Species (ERNAIS),
which currently includes more that 100 experts (scientists, managers and administrators) from
27 countries (searchable online ERNAIS experts database is available at
http://www.zin.ru/rbic/projects/ernais/). Facilitation of international cooperation in research,
scientific information exchange and management of aquatic invasive species in Europe and
worldwide is a main objective of ERNAIS. In the long-term perspective an ERNAIS integra-
tion into the Global Invasive Species Information Network (GISIN) is aimed for.

Another objective of ERNAIS was of particular interest to WGBOSV — the planned early
warning system for newly introduced aquatic invaders. ERNAIS plans an electronical journal
with the working title "Biological Invasions in European Coastal and Inland Waters" which
should be an applied journal focusing on invasions in European (geographic Europe) inland
and coastal waters. This journal would provide the opportunity of timely publication of first
records of biological invaders for consideration in risk assessment and other early warning
systems. This journal will provide the opportunity to publish relevant technical reports and
other accounts not publishable in refereed regular scientific journals.

Conclusions

The following general conclusions were made in relation to this ToR:
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Overall

WGBOSYV believes that its findings are of great value for groups or organizations such as the
International Maritime Organizations’ Ballast Water Working Group, IOC, BMB, CIESM,
PICES and others. The participants felt that significant new levels of cooperation had been
achieved both among ICES Member States and on a global level. There is a continued interest
in co-operation with groups such as e.g. BMB, CIESM, IMO, 10C and PICES.

WGBOSYV encourages all ICES Member Countries to consider signing the IMO Ballast Water
Management Convention.

Ballast Water Treatment

Testing of ballast water treatment systems continues. However, it should also be noted that
further details on ballast water treatment technologies currently being tested cannot be given
due to patents pending.

It appears that any new ballast water treatment system is likely to involve a combination of
technologies, for example, primary filtration or physical separation followed by a secondary
biocidal treatment using e.g. UV or biodegradable "active substances".

WGBOSV noted the outcome of the R&D Symposium on ballast water treatment measures
which was held in Singapore in May 2004 (2nd International Conference & Exhibition on
Ballast Water Management) and expressed the view that similar conferences should be held in
the future to stimulate cooperation and to avoid duplication of efforts.

A review of available technologies for ballast water treatment will be carried out at MEPC53
in Summer 2005.

Ballast Water Exchange

Ballast water exchange at sea is considered to be highly variable with regard to its biological
effectiveness and should not be undertaken in most regional seas due to the water depth limi-
tations (see IMO Ballast Water Management Convention). In shallower waters, an exchange
of ballast water may have limited effectiveness; with a documented worst case scenario that
after the exchange organisms are found in larger densities compared to organisms in the origi-
nal water in the tank. Further, safety concerns were expressed regarding undertaking ballast
water exchange at sea. Overall, ballast water exchange is seen as an interim solution until bal-
last water treatment technologies are available.

Public awareness

There has to be a continuous effort in order to maintain awareness. The group noted the grow-
ing ERNAIS network of experts in biological invasions, coordinated by Vadim Panov (Rus-
sia) and Stephan Gollasch (Germany). WGBOSYV noted the development of ERNAIS and ex-
pressed interest in the planned electronical journal as an early warning instrument for first
records of aquatic invaders which is currently lacking.

Port profiles

There is a clear need for port surveys as many of the first records of invasive species are from
port areas. In addition species-specific risk assessment initiatives based upon the comparison
of port biota will benefit from the knowledge of biological invaders in ports. The data ob-
tained from these surveys could also be part of an early warning system on the occurrence of
harmful aquatic species. WGBOSV suggests that existing port sampling protocols could be
used as a starting point in order to encourage standardisation of methods.

Hull Cleaning
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Hull cleaning carried out in ports and coastal waters was discussed as a potential introducing
vector. WGBOSYV noted that hull fouling is the dominating vector of species introductions in
certain regions. Some countries have regulations with guidance as to how to carry out hull
cleaning, others lack comparable instruments.

Recommendations

In order to ease the collection of information relevant to this ToR the group has developed a
new "National Report" format (Annex 7). National Reports are only useful if there is a com-
mitment to produce this “globally and annually” and make it generally available. The key is-
sue here is consistency and every effort should be made to submit information either at the
meeting or by correspondence. ICES is requested to consider and approve the new report for-
mat.

WGBOSYV suggests preparing a species spreadsheet documenting new findings of introduced
species to be updated annually.

WGBOSV highlights the need to continue discussing case histories of selected introduced
species.

It was recommended that the WGBOSYV should continue to support the Ballast Water Work-
ing Group of the International Maritime Organizations Marine Environment Protection Com-
mittee (IMO MEPC BWWQG). It was recommended that WGBOSYV should contribute to the
development of the Guidelines currently being worked on in the Ballast Water Working
Group at MEPC.

As concerns have been expressed at meetings of the IMO MEPC regarding the use of active
substances for ballast water treatment WGBOSV suggests applying risk assessment tools to
identify "high risk" ballast water. The use of active substances may then be limited to treating
high risk ballast water and by doing so will keep the use of such substances to the essential
minimum.

Given the TBT ban by 2008 and the potential implications for hull fouling, including that on
smaller vessels, the group felt that this could become an issue of increasing importance in
ICES member countries. The group recommends to carry out an evaluation and review of ex-
isting and emerging hull fouling regulations and treatment options.

It is recommended that this TOR should remain on the agenda of WGBOSYV to

e continue its global review of shipping vectors through the participation of representatives
from ICES, IMO, 10C, CIESM, BMB and PICES Member States and of invited experts.

e critically review and report on the status of ballast water research with an emphasis on
new developments in ballast water treatment technology and its evaluation.

Responses for the CONSSO Issue Group on Sustainable
Shipping (IGSS) (ToR b)

A ballast water management strategy for the North Sea has been developed by the Issue Group
on Sustainable Shipping (IGSS) of the Committee of North Sea Senior Officials’ (CONSSO)
(Annex 6). The strategy recognizes that ballast water treatment on vessels will eventually be
the preferred management method. As treatment technologies are not yet available ballast wa-
ter exchange is recommended as an interim measure. The recommended strategy is based
upon ballast water exchange for vessels sailing through oceanic waters. For vessels unable to
exchange ballast water or not sailing through oceanic waters, the port state or port states may
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designate areas for ballasting operations or identify areas where ships need to apply additional
measures, as outlined in the Annex to the IMO Convention.

The Ballast Water Management Strategy for the North Sea/North West Europe was introduced
to the group through a paper and a presentation submitted by Brian Elliott of the Maritime and
Coastguard Agency in the United Kingdom. These outlined:

e the background to the development of this strategy;
e its links to the IMO Ballast Water Convention;

e the aims and objectives of the internationally funded scoping study being undertaken by
Det Norske Veritas (DNV); and

e the work programme being suggested by DNV.
Egil Dragsund from DNV then outlined the team being employed to undertake this work.

The appropriateness of each management option to the waters of North West Europe will then
be addressed by the study by calculating the risk reduction of each measure. The project will
then recommend a suite of management measures with an analysis of the consequences of
each option in terms of risk reduction and the management / monitoring burden on each state,
so that policy makers can identify the most appropriate management option for the strategy.

Review and comment on a preliminary version of the Scoping
Study

The above mentioned scoping study to obtain technical advice on how this strategy should be
implemented has been instigated by the Maritime and Coastguard Agency (MCA) in the
United Kingdom, on behalf of a consortium of countries who are co-funding the project,
namely: Belgium, Germany, the Netherlands, Norway, Sweden and the United Kingdom.

This Scoping Study will:

e identify the present risks to the region, and within the region, of non-indigenous species
invasion and movement through ballast water and sediments;

o identify the concerns of each State in the region;
e recommend a geographic region for the strategy; and,

e identify the various management measures that can be adopted to reduce the risks of non-
indigenous species invasion through ballast water in the region.

Tenders were received for this project in November 2004 and were evaluated by the consor-
tium in December 2004. This evaluation has identified a successful tenderer, however due to
administrative delays and problems the contract was not awarded to DNV until 17th February
2005. It is expected that DNV will