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The third and final (under its current mandate} meeting of the ICES/I o on Ballagt Water and
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aiiendees represeniing i1 ICES Member Countries (Canada, Estonia, Finland, France, Germany, ireland, Netheriands,
Norway, Sweden, UK, USA), 11 guests from Australia, Brazil, Chile, Georgia, Israel, Italy, and Turkey, and 1
representative each from both the International Maritime Organization {IMO) and the Intergovernmental Oceanographic

Commission (I0C) {Annex 1), The meeting was chaired by Dr I'T. Carlion (UUSA}. Dr M, Mauke representad he TAAOY
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and Dr T. Knap represented the I0C. Dr Nauke opened with remarks on the curreni aciivities of the IMO in baliast
water management (see Section 2.1). Dr Knap commented on the interests and concerns that the IOC has relative to
ballast water and species invasions, and noted in particular two related initiatives, the Global Investigation of Pollution

in the Marine Environment (GIPME) and the Global Ocean nhcervma System (GDOS)

In March 1997, the SGBWS meeting in La Tremblade, France, had an attendance of 19 participants, while last vear’s
second meeting in The Hag'ue had 42 participants. The third meeting of SGBWS was thus the largest meeting ever
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The SGBWS was established by ICES Council Resolution in 1996 (ICES C.Res. 1996/3:10). The terms of reference for
", ina nf Q("'RWC {Ir‘l:‘Q (‘ Dnn 1008!’) 5 B A RETTrey to:
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a) continue the global assessment a d review of the status of ballast water biological and ecological research, through

the nnrhr‘lnnhnn of renresentatives from Member Countries and invited scisntiste from nll maine hallact wnotar
the .......,.y..... n of represenialives from JMember Lountnes ang €C scieniisis Irom Al major saliast walet
............ b el
It;bt:d.lbll gluup tll Worid,

b}  continue the evaluation of the development of ballast water control technologias;

c) continue the review of the relationship between ballast water movement and the invasion of exotic marine
organisms, including updates on the latest hallast-mediated invasions globally, particularly relative to those

! 1Y P iLRiSllY LRl AllIVE A LIMASE

anaciae that ara naw invacive in other reocion
SPeCISs WAL &I¢ NOW Invasive In O er

-

arrived—in Member Countries.

or portion of the two-day meeting was devoted to presentations and discussions on national and global research
t sediments as a vector for the trangnortation

nagement activities on ballast water and ballas inoculatinn and
nagement activiies on pallast water and ballas m tor for the trangportahon, noculation, and
- : fa ehgmta o P L S B Ay
i brackish water {estuarine), and freshwater ungdlubum Qucsiions and discussions foliowed

each presentation, and time was devoted in the breaks to individuai conferences and dialogues. Summaries of each
are presented below. Annex 1 provides detailed contact information for each presenter. Following the two day
presentations, questions, and discussion, SGBWS convened in plenary to summarize the meeting, arrive at conclusi

nn.r| nffar rnr‘nmmnnr'-jf ne
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21 Ballast Water Science

Ballast Water Study at Sture, Norway

iten ional inio
terminai ai Sture has been in operaiion since
million tonnes of ballast water. From 22 April 1996 until 27 September 1997, zooplankton and hytoplankton samples
were collected from 30 crude carriers (tankers) arriving from international ports to the oil terminal at Sture, in western

=

Norwav, Alone with the binlacical samnline temmerature, salinity, oxveen, nhosohata and nit.-nnn.-. [Sp—— |
sserway. Along will (e Diclogical sampiung, -.u-ul.m-m.u.u, sauanmily, oxygen, l.ruu.sl.ouuu.a, and nHrcgen wWord mcasured.

Information such as ballast water origin, amount and age (duration between baiiasiing and debaiiasiing) was obiained
from the chief mate. Most samples were collected during spring and early summer, although sampling was undertaken
during the autumn as well. However, no sampling was undertaken in November and December 1996 or in January
1007, '



contained non-indigencus species, whereas ballast water from northern F wwopean and Scandinavian waters mostly
contained species that are preseni in Norweglan waters. Muitivariate correlation analyses between the species assembly

in the samples and abiotic variables was undertaken. For phytoplankton, the best correlation was achieved for ihe

combination of ballast water age, season, and salinity. For zooplankton, the best correlation was achieved for the

combination of salinity and age of ballast water,

Ballast Research in England and Wales: Marine Organisms Transported in Ships’ Ballast

T. McCollin, J. Hamer, and I. Lucas

The research is being carried out on behalf of the Ministry of Agriculture, Fisheries and Food (MAFF) and involves
investigating the number and types of marine organisms carried in ships’ baiiasi and associaied sediments iinio poris

around England and Wales. MAFF is responsible for the marine environment and fishenes interests and requires this
olicy on ihe discharge of ballast water and sediments into coastal waters around

information in order ia devﬂlnr its po
England and Wales: This project is closely related to research that has been carried ont in S Scotland and the methods are
based on those deveioped at the Marine Laboratory in Abetdeen.

Dallast water and the associated sediments were sampled from 112 vessels arriving at 21 Englich and Welsh ports. The
most common origin of bailasi was Norihern Europe, bui samples from the United Statcs, Canada, Japan, and the

L
v

Mediterranean were also collected. Samples were taken via a deck hatch whenever possibie. Net samples were coiiecied
for zooplankton counts and identification, and an integrated sample was taken for phytoplankton counts and
identification and salinity analysis. A sediment sample was obtained by pumping up from as close to the bottom of the

-...-—..- ¥ L

TS S VLV, T dinoflagellate cvsts Tt was not -ﬂmv ossible to Samnlp r!'n-nnnh deck

MK a5 POSSINIS, Ulls Sainps Was cXarnmi icd for dinofla Euuuu., CY515. 11 wias 0ol J.wWaysp O sarmy 0 adeck
hatch and, in some cases, samples were taken via sounding pipes, air over flows or baliast pump bleed pipes
All but one of the water samples contained ph"ch!ankten, with some evidence of a seasonal pattern of temperate spring
and autumn biooms, A number of toxic and/or nuisance species were found, e.g., Pseudonitzschia spp., Dinophysis spp-.

Ceratium spp., Dictyocha spp. and Phaeocystis spp. Dinoflagellate cysts were recorded in 84 % of the sediment
samples. Scrippsiella hangoei, Pentapharsodinium tyrrenicum and Gymnodinium catenatum, dinoflagellate species not
previously recorded in British waters, were identified, as were some potentially toxic species, of which Alexandrium

iy LLO.Licl JIAY § Licd I
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tamarense/cataneiia was the most CoOMinNomi.

The !pd'ngc of the p[g}ggg demonstrate that viable nrgamqmq are bClI‘Ig transnorted into English and Welsh ports. There
is therefore a potential risk of non-native species beco nmg s--koequently established within British waters. Much of the
+ a o — 4

- n

shipping discharging bailast in British waters, i.c., coasial and close coittinent traffic T
IMO regulations and hence there is still a risk of secondary introduction of species from established popu
European ports.

The Role of Sediments in Ballast Water Management

’)
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periods of time, of toxic mnonageuate cysts and oiner undesirable organisms, Scdimenis in baﬂaat tanks may genera
be considered to consist of ‘organic’ and mineral-based sediments. The former represent the proportion of sediment
attributable to organisms present and the latter to inert mineral matter that has been entrained in the water during

Locis binnie amemns
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ave been considered as PUSSLGE 1 1 lSp
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understanding of the role of these sediments a preliminary study was carried out on the BHP
a i taken from a range of different locations in the ballast

In thic sm r] v a serieg of Samplgg

LAl LIRAG uu.n.- 1 @B Sk

CObservations during s e only minimal amounts of sediment throughout the tanks. In
general, the double boiiom ianks were essenti uy free uf sediment. Small amounts of fine matenal were evident behind
; 3

some longitudinals and on stiffeners. One of the sampies coilected from behind ihe iongiiudinal
tank contained & larger proportion of coarser material, primarily large flakes of rust.
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Very little organic material (0.01 %-5.2 %) was present in any of the sampies, indicating the presence of only small
amounts of biological material. The majonity of material consisted of mineral matter, with the SiQ; and Al O,
compositions and ratios consistent with those generally found in fine clays. Apart from one of the samples (w

1 Fioa

contained a lot of large pieces of rust from the chip) the rest of the samples contained a large amount of very fine
material {mainly mineral matter). Approximaiely 80 %50 % of this fine material was smaller than 25 pm in size, and

50 % was smaller than 10 pm. Microscopic examination of the samples showed very little evidence of biological

material or remains (sparse diatom frustules), There were only relatively minor variations in chemical, physical, and
biological analyzes for the various samples. Examination of a core samp!e taken from one of the double botiom tank
Arvntioenn abiocacen d o a PP . SN, B, = I L 2

locations showed no evidence of gradual build up of maierial over time.

These observations snggest that essentially all of the bmlogica‘ material taken on during ba!la:;:mg of this ship is

ine Illﬂlc[’idi [Jlt:bﬂl'll bﬂUWb lﬂdl ll'lel'e IS ll[[lﬁ
chance of dinoflageiiate cysis or zooplankton materiai being retained. Further work is being planned to examine
sediments from other types of ships, especially those that ballast in shallow ports where larger amounts of sediments
could be retained.

1
ing operafions. ine very fine natiii

EU Concerted Action on ‘Testing monitoring systems for risk assessment of harmful introductions by ships to European
waters’

5. Gollasch
During recent decades, ballast water discharges have increased throughout the woridg in most major ports. The intensity
of shipping and the structure of vessels have undergone major changes over the past decade. In conjunction with these

developments, dredging of harbours and river estuaries has also changed the hydrodynamics of these systems, and there
are further altered envnrnr!rqenml conditions in coastal habitats all nneel'hlv |Pnd|r|u' to an increased oonortunity for the

CIIVET AL 2AINIALE, A PLsEIRY RLalinn 8 Vppaiianiny U8 uav

The objectives of the Concerted Action mclude the following: State-of-the-art European ballast w
documentation and mterca.:braucu of ship echniques, an assessment of potential treatment op iui‘la io reduce

S . " 1

1
the risks arising from ballasi water reicases and a public awareness campaign. Furthermore, European waters wili be
considered as donor areas so documentation of information from previous European studies on introduced species {case
histories) will be undertakcn Additionally, through the case histories, the Concerted Action will consider the maior
nathwavq of intr
tvuhuulbuo At th

u
ine probiem within the science
industry and with the public.

iram ad ta [
the requirements for the de‘.felspmem of adequate treatmen

y

airi o creale an de.l'(‘:l’lCSb dDUl.ll ihe ulmcnslon and nature of

During a series of land-based, ocean-going and intercalibration workshops, the Concerted Action partners and invited
experts meet and work on the objectives listed. The most recent has been a three-day workshop held at the CEFAS

Conwy Laboratory from 9-11 April 1999. Since this meeting was held immediately before the ICES WGITMO and the
ioint ICES/IMOQ/IQC Stdv Group mpptmac a number of invited exnerts were ahle io attend. Sg far, eight

1 VILKIUIL slugdy Lrroup meSiings, a numper IMVICS SXPEris were avic 10 Glens. 5o iar, Signt Casc historics
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f dmtracdiiaad cmaniag ramiaoal oo s e U,

INOOUCCa 53pCCIes, c51un¢u OCEafi- 501]15 WUll\bquh and the intercalibrailon of ballast waier 'iarrlplmg rechmques
have been finalised. The pubiic awareness programme is an ongoing objective during the entire period of the Concerted
Action, Handouts, flyers and posters have been prepared. The Concerted Action Internet homepage is under

construction and will be available soon.

“ 4

Brief resuits of the ocean-going workshops of the EU Concerted Action are as follows: Two vessels were accompanied
on their European voyages. The Russian hydrographic ship ‘Sibirvakov® was joined on its voyage from St Petershurg to

from Cork Ireland to Sture, Norway. Duringe both i e

T o irmrieTo
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L shnn and the oil carrier ‘Nordic Toninita’ on its t
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anks. The 1niital resulis and recommendaiions ar oliows:



»  the cone-shaped net and bucket samples revealed the highest numbers of organisms in both wing tanks that were
investigaied;
*  the recommended methods for zooplankton sampling are 55 um cone net, 55 um net, bucket, and hand pump;

= anew method of using traps inside ballast tanks to catch species in ballast water was not successful, it is possibie
that a new trap design and a longer period of exposure during better weather conditions will reveal better results
(traps should bu M,u,d during longer-term ocean-going voyages; it was also noted that chemical light sticks in
traps may atiract organisms to ihe iraps).

Bacteria and Viruses in Ballast Water

A. Jeimert, O.K. Nilsen, O. Enger, and L. Gram

The objectives of the project were to examine some properties (primarily the numbers and genomic diversity) of
bacteria and viruses entering the Mongstad Harbour via ballast water and sediments. A particular challenge was to
examine whather cppr-lf'r- ggne sequences water also could be found in the rec p nt. A third gnal was to
examiie the pw\'cucuu; of resistance to various auublGﬂCS in bacteria present ifi {

sampie station. Main toois were epltluorescence counts, agar plate counts (wun and without annmoucs;, and FCR
amplification of DNA fragments from the 16S rDNA region. The fragments were separated by degrading gradient gel
electrnp_horgs.!s {DGGE), and selected hands‘. were compared with existing databases for similarity. Preliminary results
of haptaria and viencas in Ana ('In in with a short travel time (d. da ve \ and brackish water fRW)

s e
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The corresponding culturable numbers of bacieria were approximaiely 2-3 orders of magnitude lower. Typically, most
DNA bands were found both in BW and the recipient, but some bands unique to brackish water have been found.
Further analvs1s of these bands is in progress. Bacteria resistant against oxytetracycline have been found in higher
eme from the reference gite, Racteria with nnthle resistance to other antibiotics have

PR | IR, RN —— [P, E—
ations will need confirmation by otl

e,
u

L.P.M.J. Wetsteyn and S. van Gool

After a literature review in 1998 by a consuitant (AquaSense), it was found that Rotterdam and Amsierdain expori much
more ballast water than they import The amount of discharged (importcd) ballast water is much smailer, but 15 still a

I
nncertainties. it was decided to continne ‘.‘.’:J’! hallast water recearch and o gep whnr ig actually entering The Netherlands

Table 1. Number and types of ships planned to be samplad in 1999
Europe Norilt America Asia Total

Container 6 2 2 10
Multi-purpose 4 2 2 8
Tanker 4 2 1 7
Bulk carrier 2 1 1

Other 2 1 1 4
Total 18 2 7 EX

Emphasis will be on the sampling of phytoplankton and zooplankton in ballast waler and, if possible, will be done at
most in four ballast water tanks on each visited ship. The preferred method is to sample with plankton nets (20 pm and
53 um) via manholes, if allowed and if possible. Only in this way will the whole water cnhm‘m be sampled, and not

R Loet
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also 1 1arger, fast-swimm g Luuylaunu.ru Wil oL £au
of piankton through sounding pipes is a viabie secon
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always possibie, sampling
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floor can be obtained. However, as a ¢ Olsequence of bdlt:Ly regulauons
f the above-mentioned methods fail,

eiectricity cannot be used on tankers and a hand pump or air should be used. I
sampling via the ballast water pump is another possibility. Plankton samples w
1se

is
fixed samples. Fixed samples will be used to analyse nlankmn qpemf-q cor
ha f‘nmr\ornrl writh data 'Fr{\m tha s p 1Vi0

UL LU AR WaLd Udva LIUI ulv Uul\rll

estimate the (autoirophic) viability upon arrival, t
routinely by flow cytometry.

Sediment sainples will be obtained by pumping up a sedimeni/waier mixiure from jusi above ife tank ficor or, as a
slurry, from opened and ventilated ballast water tanks; sampling in ventilated ballast water tanks on board docked ships

is also a real possibility. Only fresh sediment samples will be taken and used for cyst identification and germination
PYnPﬂmPnfc in North S8ea water and a standard artificial madium,

Port authorities, ships’ owners and agencies have been approached in order to obtain entrance to ships of different types
and from different origing, Until now, nnlv three ching have been samnled: one chemical tanker and two mnln_nnmncp

ARl L] S Lu LS, ST 220p t= Rt g B o588 AliieaiaT el PG

y 1 A 1 o1 } Axsmans hass Ao nln A e Paeey |

YO55€45, (VIOIC BiIPs” OWILTS lave agroda aiia MioIc Saimipics will be obtained and andaryseq uiis year
The Prince William Sound, Alaska, Ballast Water Research Project

into Prince William Sound, Alaska, and (b) the present role of non-indigenous species in the Sound has been completed.
This ambitious project, funded by the Prince William Sound Regional Citizens’ Advisory Council, the U.S, Fish and

Wildlife Service, and Alaska Sea Grant, encomnacsses five maior comnonents:

122235 LI VILS, FRIGSRA S0 IR, CLHLLINPAsALS VL HIgyUl LRIRIPOIGELLs,

1} sampling and analysis of tanker ballast water, of ballast sediments, and of hull and sea chest fouling communities;
2} measuring the temperature and salinity tolerances of baiiast water piankton;

AAAAAAAAAA

4} field sampling for intertidal and fouling non-indigenous species in the Sound; and,

5) analysis of curated biological samples previously collected from the Sound.

. - R FP P Y o . B, R

This project, which is being conducted by the Smithsonian Environmential Research Cenier (SERC), will continue
through 1999, with a final report expected before the years's end.

At the United Nations International Maritime Organization, legally binding provisions are being developed on ballast
water management aimed at reducing the risk of transferring harmful aguatic organisms and pathogens with shins’

t=1 25 As2

ballast water IM(\ Marine Environment Prataction {Onmmittes (MEPT) in lata 1008 had rnnnnch:r‘ ﬂ-\n anramiu{ o

a2 ¢ Marine Environment Protection Committee (MEPC) in late 1008 had requested the Secre
t’:V'Eﬂi.’liii.f: Va.ﬁOi.iS Opuuuh lU[ a lcgd.l LrﬂlIlCWUIK LUﬂlﬂ.lIllﬂg buLﬂ p[UVlblUllb, d.nl.l io prl:pdrf: an OUIllnc IO[ seis Of
regulations for consideration at the forthcoming session of the MEPC in June-July 1999, The model for a new
Convention was noted, in particula.r the substantive draft regulations set out in an annex to the proposed Convention,
and further an Internatinnal Code of Practice on Rallast Water Mnnnupmpnt which could form an nnnpnrinr to the annex,

O Ry, By Ancd Ae cemdala ...._g.f:...\t.... PR

Olhcl d.lJ}JC].lU].LCD WOuULd COfMtain Did.ll.\.ld.lu WL LIRS Uf IC}.C\'CIIII. el LIV allD, auppuuulg LGI.I]J.B ay Wcll as Bulucllllcb
provmmg assistance in the effective i lmplementauon of the Convention. Instead of a L,onventlon other OplanS, such as
a new Annex under the existing MARPOL 73/78 Convention, were possible. To facilitate the early entry into force of
the new legal instrument, an awareness programme, lraining schedules and curriculae in particular for developing

Pl

conniries as well ac tachnical accictancs -nnl- dina mnrovicion of technical cau 1r\rnnnt ars haina nlannad ag nart Af a2 naw
COUNINEs, as wou as Iecnnical assisiance mciucing provision o1 IeCanica: Squipment are oct 15 PLanned as pall Ot a New
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Management Initia ives in Developing Couniries’. A project proposal has been forwarded in April 1999 for
. d

lanned activities, including the establishment of an

o fr craff Af mnet
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gamed within the ICES/IOC/IMO S dev Group on Rallast Waler and Sediments.

Review and Update of Ballast Water Research Activities at the Smithsonian Institution
G. Ruiz

OTaAITY
orative research prca._...me has been developed at the Smithsonian Environmen

S L T, S . S,

Research Center (SERC) lo address a broad range of issues in
of this programme is to:

1)  measure patterns of non-indigenous species iransier, invasion, and impact;
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Although this research focuses on non-indigenous species (NIS) invasions, there is also interest in the unique
opportunities that invasions offer in understanding the fundamental processes of population, community, and
e:‘;:f}!uﬂenar}r ecology (e.g., patterns of dispersal, dynamics and genetics of small populations, ecological and
evolutionary TespOonses of iﬁ'v"‘di'ig an POPWaons o Species ntgractions, cliects species msertions

community structure}. SERC is located on Chesapeake Bay, near the middie of the U.S. Atlaniic coast, and has focused
much attention to date on Chesapeake Bay as a model system to examine patterns and mechanisms of invasion. A core

ately 15 researchers is based in the region, and has many collaborators outside of the region who

nrailatinne fn ehnr‘lac‘ intarartinne ﬂf‘Fﬂr‘fE nf Enr—‘lc ;nsﬂrf ang 0an

ICsiGen
1

= I'

pa cipat“ in aneaks-based research. This programme also includes research at an increasing ngmbgy of sites

outside of the Chesapeake Bay region to measure variation among silcs and test for genera}mes in invasion processes
. - .

Within the U.S,, there are research projects in Alaska, California, Fiorida, and Massachusetts primarily, and this work
often involves col]aborauon with scientists based outside of the Chesapeake region. SERC has also developed
collahorative overseag research in A_l_lst_l‘a!!a; Israel, Italy, Netherlands, and New Zealand.

The Natmnal I nvasive Species Act of 1996 (NISA) directed the United States Coast Guard (USCG) in conjunction with
n Environmental Research Center (SERC) to develop a clearing house for the synthesis, analysis, and

national data concerning ballast water management and ballast-mediated invasions. As a result, the
WNational Baiiast Water Informaiion Clearinghouse (h ighousc) was established in 1997 at SERC. NISA

calls for a variety of measures o reduce the risk of exotic species invasions associated with release of ballast waier by
ships. Among these. NISA requests that all ships arriving to U.S. ports from outside the Exclusive Economic Zone
(EEZ‘ follow \_rnl untary mnds-hnp\ for open-ocean exchange of ballast tanks that are to be discharged in U.S. waters.

This managem: i7e the transfer of nen—md:geneus species. A key element of thig
legislation is tracking the eifectiveness of voluntary guidelines for ballast water management. This assessment includes
measuring: (a) the level of compliance with voluntary gundclmes (b} changes in the rate and patterns of bailast water

h
(a
delivery, and (¢) reduction in the rate of ballast-mediated invasions. The Clearinghouse was created to provide synthesis
is Gf these measures on a national scale. More generally, the Clearinghouse will function as a central source
1

ast-imediated invasions to include: aym ol and temporal patterns of batlast water

of information on ballast Wi
delivery and management; patterns and rates of marine and estuarine invasions; directory of ongoing and pasi research
on ballast water and ballast-mediated invasions; general information on a broad range of topics relevant to this issue.

'T‘ngether these elements will provide 2 valuahle resource, which is now lacking for ballast water management and

ballast-mediated invasions. T hc Clcaringhouse will prsduce rnpm'ts on na.u,....! pnf. terng of hallast water management
R . ' a P, P, :_ SR P | L I — ~ e
and invasion, as weil as daitabases that are avallable via ihe Internet. uus roach is intended to provide access W

rich source of information for education, management, policy, and research.

National Ballast Survey

The U.S. Coast Guard and the Clearinghouse are implementing a nationwide programme, the National Ballast Survey
s . .-..-.\ " J . i mdtmann Fan amsnimanaial ranna rdurn trn TT Q@ b
(NABS), to measure baliasi water mdndgcmcm and deliver y paiterns for cominiercial vcaac}.a that auin, o L.u. Ymts

water that will allow us to: measure patterns of ballast water delivery and management {including especially exchange);

[+,
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vessels that undergo exchange and the percentage of ballast water exchanged, for dltferent vessel types (e.g., bulk
carriers, oil tankers, container ships, etc.). Furthermore, it is planned to test for differences in space and time for (1) the
rate of exchange and (2) the amount o forei ign ballast

and unt of fo elease.

implemented. Tt is expected that this programme will be fully implemented during 1999, The Clearinghon
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The design phase for NABS is now nearing completion, and v ous aspects of the programme have already been
se
u.
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Coasi Guard in ihe deveiopment and impiementation of data coliection techniques.
The MNational Rallast Sarvej,' will result in a comprehensive analysis and biennial report o the U.S, Congress on the
4 a___ L 11 __ 1_1 al ™ e

U’\

iaius oI panasi waier UCHVCI'y l[l.l'Ullgl'lUUl ll'lC Luunl.ry 1he first l'ele'[ d 18 unacrlymg dara wiii pl'OVlUﬁ a nauon-
wide baseline on the current status of ballast delivery and management patterns, and subsequent biennial reports will

measure trends or changes in ballast water management. Although the Clearinghouse will provide analyses and
mrFranmnnn of patterns for ballast water management, nnlmv recommendations will be made hu other orouns outside
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Although the National Ballast Survey will provide a detailed assessment of compliance with NISA’s voluntary
guidelines for ballast exchange, it is \mpm‘t nt to recognize this as nnly one meagnure of affactivenegss. NARS ig
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reducing ihe raie of invasion. it is perhaps intuitive that reducing the supply of organisms that arrive to our ports in
ballast water (via ballast water exchange) will result in fewer invasions overall, and there is a good deal of support for

this logic. However, ballast water exchange is not 100 % efficient, as not all organisms are removed by exchange. Thus,
the effectivenese of this management strategy dpn@ndq upon both {a) the degree of implementation and (b)Y the

< L T v Wi RlalpaSliiTalidnaiiin Gaie il

1

i.e., the suppiy of baliasi-iransferred organisms declines), its effectiveness is best characterized by changes in the rate
of invasion. Thus, it is of paramount importance to link measures of patterns of ballast water delivery to associated
patterns of invasion.

The Clearinghouse strives to integrate patterns of ballast delivery and invasion. NABS has developed a programme for
assessment of ballast water delivery patterns in space and time. As a collaborative effort, the Clearinghouse is actively
developing a parallel programme to measure rates of invasion nationwide,

The above information is also found on two SERC websites: http://www.serc.si.edu/invasions/index.htm and
hitp:/fwww.serc.si.edw/invasions/ballast. htm,

Ballast Water Management and Research Activities in Canada
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aquatic species in Canadian waiers.
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shall act as the prime government/industry coordinating body on
d oversee related research and management activitics on ballast

management of this issue in Canada. The N
ballast water issues in Canada and shall monitor
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Membership of the NEWWG will include epresentz_we vernment (Transport Canada and DFO.
mLiudmg ihe Canadian Coast Guard), the shipping ii it will be co-chaired hV

~ RITILENL S “,-I,c.

government and industry representatives who wiii be selected every two years. In addition, the NBWWG will include
chalrs of regional working groups representing distinct ecosystems in Canada (Pacific, Great Lakes, Atiantic, and
- the remnnnl groups will provide guidance to the NBWWG regarding ballast water issues that are specific to
cens The NRWWG is schedulad fo mest twice a year, in advance of SCE meetings, which are usually
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Bailasi Waier Research Programme within the Deps
with the appropriate scientific background and support to
non-indigenous aquatic species in Canadian waters.

water-mediated iniroductioi of

.

To achieve this goal, the adequacy of existing guidelines for the control of baliast water discharges in Canadian waiers
will be assessed and ballast water treatment methods will be developed as an altcrnative to offshore baliast water
risks of ballast water mediated infroductions. The adequacy of current guidelines will be

e L

exchan ges to mi

risks for hallast water medigtad 1ntrnr|"r‘flnpc will he ascessed for areas of intense

H $rxe wur 1
CXAMIINCa il (W0 wWays. Cifst, MisKs 107 canast waler megiates I il QS0 LD

internationai shipping traffic that. are not covered by any guidelines for offshore baliast water exchnngas t" determine
whether such guidelines should be developed or extended to inciude these areas (Bay of Fundy, Guif of St. Lawrence,
and the Pacific coast excluding the Vancouver port area). This risk assessment w111 involve ballast water sampling

survey“ for nl‘\ytnn]qn]ztnr\ and zoonlankion }pc]nr‘lnn toxic nhurnnlnnlrfnn qurvival and viahtlity studies onboard SthS

¢ phytoplankton and zooplankion, including toxi wtopl al and 3
eniering poris on the easi and west coasts of Canada, hablt-“t requirements studics, and an inventory of introduced
species in some areas.

KR e areas for hallast water exchaneges., as defined in GXiS{'“ uidelinas for the Port

ecanu, uie hLlu.auuuy' of coasial uaunup aLcas 101 panast waict €XCnanges, as GCiined in
of Vancouver (Race Rocks) and the Great Lakes/St. Lawrence areas (Gulf of St. Lawrence), w a
oceanographic and dispersion modelling, and modifications will be proposed if deemed necess ary. Fi
ballast water treatment options will be examined for the Great Lakes, given the high risks for ballast
ac

introductions in this area and the app“ent =..adequaf‘:.' of existing guidelineg to minimize them
This work will ailow exisiing guidelines to be exiended and/or refined, new guidcline b
areas, and will give some insight into ballast water treatment methods in order to better protect the biodiversily and

ecosystem stability of Canadian coastal and inland waters that are used for navigation.
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Control of Bajiast Tank Biofiim: Transfer of Exotic Organisms_by Surface Chemicai Release of
Sediment-Bound Biota

R.E. Baier

Biofouling and corrosion of underwater surfaces is a universal problem. This means that preventative maintenance is
Iy P A PP Ry e maothoads that ava

required to preserve operating efficiency. Afier fouling aitachmeni, surfaces musi be resiored using methods that are

environmentally acceptable. In ballast tanks, it is a concomitant need to shed all surface-bound or sedimeni-enirapped
bicmass into the volume phase for the purposes of effective exchange and control of non-indigenous species. Prior
dec, strone alkali solutions, and chlorine. These solutions when used in ballast compartments

uuuuuuuuu . allld THLE 11

oposed, based on surface chemical principles, that will separate and
H t surfaces such that the foulineg denosits can Pﬂci]v be

iment surfaces such uu.u. LS SL LU 1N b el priasl 1 L
1 L : A Alanning

entrained during bailast exchange operations. The basic iechnology was proven long ago for other ship-related u}.oauuxs
problems at the U.S, Naval Research Laboratory by W.A. Zisman, H.R. Baker and their co-workers. These studies

solved difficult technical problems of oil contamination and seawater corrosion of complex electronic devices, with
much of the information tranclatahle o enfﬂhr ¢leaning surfaces which have accummlated hln]ﬂﬂ'l(‘ﬂl slimes or gross
1

BinAra ENICILANTAR L EGAN, aNrdiiiiiig Swiadl (1Y 8O ANE) L 1Al 11

After even a few natural waters, all known materials are coated by arganic films and slime-forming
organisms, including bacteria, diatoms, and other microbiota, Effective displacement of organic !ayers coating a solid
surface can be accomplished by specific surface-chemical action, the essentiai conditions being ihe same as are found
for displacing water.
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t) It should remove biopolymer and oil residues rapidly and gently and not require excessive hydraulic forces or
hrn%hmf.r of the surface

2) It should not cause damage, during or after the cleaning treatment, to the common structural materials emploved in
ship constraction or ballasting,

3) Tt should be non-corrosive to any metals likely to be present and should retard the corrosion of any metal surface
to which it is applied.

4) It should be non-toxic and non-irritating to skin and tissues.
5) 1t shouid be commerciaiiy available and inexpensive.
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requirements: the dispersed hydrophiiic componeni of the emulsion readily penetrates the organic residues while the
water portion serves to flush out the contaminants. The continuous water phase minimizes flammability and health

hazards, as the emulsion fluid and detached biomass are then flushed away with exchange water for collection, reuse, or
disposal,

The most complete removal of the fouling films occurs when the emulsion breaks as it contacts the surface s0 that the
displacing agent is released to spread aver, dissolve int

FASLL 3 13X

coenee nlanne hact nnd vicao laast armnled

L,
iald tante
va:lqul\.' Cifans cest and Ja\.a vululaiﬁﬂ. s i“ C3

little danger of damaging the interior surfaces of ballast water systems. Rather, a corrosion- mhlbmng and re-
contamination inhibiting layer is left behind.

Biological Effects of Zinc on Ballast Water Biota

1

release, it was caicuiated that the conceniration or zmc may reach 2.5~ mg Zn** per 11_ter at ph 7 .:), dcpending on
ballasting/deballasting frequencxes, and 1.16 mg Zn™" per llter at pH 8. 2 where the Zn™" concentrations would be

rlu lifa stacag of uru-:nnn
trations shown to adversely affect L] tion and/or the ear 'y Bife stages of various

Japar.r:se paencid shrimp (Peﬁaeu.: G u?ii:‘du.s J,a um.uw er gdStTOD d mollusc (Anculus fluviaiiis), and {athead minnow

(Pimephales promeias). It is the same concentration that was shown to have sublethat effects on larvae of herring

(Clupeus harengus). Many sessile organisms have their early llfe stages as the main means of dispersion, and these
st

early life stages appear especially vulnerahle to dissolved zinc. Further

udies on the topic are recommended

Update on Hydrocvyclone and UV Tests

The scope of the treatment was to remove suspended sclids and to kill remaining bicta by UV irradiatiar The system
consisted of an appioximaicly 5 m long GRP tube wiih an acceleraiing iniet device that creates the cycionic forces.

Separated solids were collected in a purge in the opposite end, diverting approx1mately 10 % of the ﬂow The remaining
filtrate passed through a UV irradiating unit producing doses from 90-110 mWs cm’” at 254 nm, depending on water
flow and I_'[a_nsm_!gmvﬂv The Pfﬁr;nr‘v of the Qvﬂpm wac tected hu ln}pr't ng dense cultures of Artemin sp. nauph}

Tetraselmis sp., and two isolaies of marine

bacteria. The removal of particulates and the mortality of various biota at four stages through the system were recorded.
The test organisms were subjected to darkness for two days {Arremia and algae) and one day (bacteria) before survival

was assessed. Preliminary results showed that approximately 15 % of the Artemig nauplii was removed in the

y. alit FOO & T amd tha PR T ey Py e

hydrocyclone, The ""‘"“"“'“"lg Ar.’emza naup er the TV unit had a monal LY o1 YY.5 %o and Inc VATiCus ZOOpLanKion
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uriher data will be presented and discussed eisewhere.
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Rinlogical Tect Regults from the Great I akes Batlast Technology Demonstration Project

A.A. Cangelosi

Three levels of fiitration were tesied for efiectiveness for screening iresh- and sali-water organisins from the bailasi
water of ships. The three screen sizes (25 um, 50 um, and 100 pm) were evaluated aboard two experimental

platforms——an operating commercial vessel in the fall of 1997 and a stationary barge in the fall of 1998—at a flow rate
\12% gallm.s per minute} h,rpmﬂ' of St. Lawrence Seaway-sized ocean-going ships. The host shin the M/V
‘Algonorin’, owned by Algoma Ceniral Marine, plies the Great Lakes/Si. Lawrence System allowing tests in both ficsh
and salt water. The shipboard experimental platform consisted of the fiiter units and a pump mounted on the deck with

piping to matched control and test upper wing ballast tanks. The stationary barge platform was docked at the Seaway

Port Aumgngy of Duluth in Duluth/Superior Harbour, and consisted of the same fiiter units and pump with piping to
three identical catchment tanks of 175 gallons each » uh buu.um Gatl\ao. Biological effectiveness was measured thrcugh

comparing zooplankton, phytoplankton, and microbial concentrations with and without filiraiion ireaimeni. Flankion
samples were collected using plankion nets. Whole water samples were collected to examine chlorophyll and microbial
content. The biological effectiveness experimental design and rnethods will be summarized. Test results for both

wn et s g3 ] mmiaralay niomo wall ha ramartad
i (o] Win GO ITpOTCs.

Scotland: Assessing the Effectiveness of Regional Exchange on Ballast Water Plankton

E. McDonald

Foliowing ihe iniiial b ‘11&51 water tescarch carried out at the FRS Marine Laboratory in Aberdeen, a new projoct will

soon begin to study the effectiveness of ballast water excnange in regional seas around Scotiand.

Mich of the ballast water discharged in Scotland originates fiom northern Europe and preliminary assessments of
. . -

baliast water exchange in the North Sea and Irish Sea show that it may be iess effeciive than in oceanic waters. The
problems of managing ballast water in coastal and regional seas are recognized as being rather different from operations
involving transoceanic voyages. The new Scottish project, funded by the Scottish Office Agriculture, Environment and

Fisheries Depaﬁment and Scottish Natural Heritage, will aim to addrecs some of the problems of ballagt water exchange
in reglundl seds. Wiih (.UUp(:IdLJUIl fiom 1i1uu5tl"y', a series of irials aie plaum:d where p}&i‘mwulu Org

sampled from ballast tanks and from the ambient sea water during voyages, before, during, and following bailast

exchange. These trials will run through a complete scasonal cycle and will aim to cover the normal rading routes of the
vessels and aleo in tqruptpd areas, which may be suitable for ballast water P‘xchancrf-

Ballast Water Issues in Georgia

A. Shetadze and T. Gogotishviii

New oil pipelines have been app-c‘,'ed for transit o Georgia for loading from offshore terminals in the Black Sea
between Batumi and Poti. Details of the pipeline and shipping companies' plans for ballast water management are under

study and being compared to other international guidelines.

— xxr

Ausiralia; The Ballasi Waier Decision Suppor

Sysieimn
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he possible introduction of harmful aquatic organisms and pathogens into Australian waters by shipping has been

recognizsed as one of the major environmental issues to face Australia. These organisms can reach Australia from
international poris in a number of ways with ballast watar considered to be a major vector for the introduction of

mvaswe marme SpCClﬁS Wﬂhlﬂ AIJSU'EHIEI. tne prlnmpal L,ommonwealm agency ]'CSPOIISlDle IOI' DallaS[ waler .lSSUES IS
the Australian Quarantine Inspection Service (AQIS). AQIS receives advice from the Australian Ballast Water
Management Advisory Council (ABWMAC) which is made up of key. stakeholders in ballast water issues, including
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industries, port authoritieg, environment interests and State and Commonwealth
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Governmeni agencies. In July 1996, the ABWMAC established the Research Advisory Group (RAG) comprising
scientific and techmcal experts to provide advice on the development and implementation of the Strategic Bailast Water
Research and Development Programme.
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last water management practices. A key focus of the P Programme is the development of a risk assessment
based Decision Support System (DSS) as an effective ballast water management tool for AQIS, the shipping industry,
and other relevant government agencies and port authorities. It is envisaged that the DSS will provide a scientifically
mund and objective nqk assessment
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tool for application to each vessel vov
anplication to sach vesggel oy

1 : =1
al

z0astal vessels.

The DSS will be essential in the implementation of Australian
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coincide with itie ratificaiion, by the Internaiional Maritime Organization, of the international reguiatory framework for
the management of ballast water expected to take place either in late 2000 or early 2001.

L i FUOERN WL SRS e At ab . TRODD e
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e assess the level of rick a vessel poses on entry to Australian waters;

*  determine the options for minimizing any risk; and

establish a system that wili develop incrementalty through time.

This will be the Ballast Water Reporting Form. As of 1 October 1998 it is mandatory for all vessels intending to
visit an Australian port fo complete this form and submit it to AQIS.

= aquantitative risk assessment methodology based on ‘target species’ which produces a risk assessment associated
with the biological risk a vessel poses;

¢ a qualitative risk assessment methodology which produces a risk assessment associated with the management
aspects of the vessel and its ballast water;

. information databases which hold static and dynamic information required by the DSS;
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lt:d\flllg ihe iasi pori of cali and before reaching Australian waters, Tt is prOpOSCd that this information could be
submitted by telex. When the information is received from the ship, the quantitative and qualitative risk assessments are

performed and the levels of risk combined using a set of rules to produce a risk level associated with the vessel entering
the Ausiralian port. The combined lew-l of risk would then be used to allow or prevent entry of the vessel into an
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VvESSEl, would pe COII]IHLII'IICH[EG back o the vessel. il 101 example a VBSSBI were aelcrrmneu o D c a i ow l'lSK, theﬂ lt lS
possible that no action would be required of the vessel. If a vessel is determined to be a high risk, then it is envisaged

that a range of options may need to be presented to the ship’s master and he would need to decide which option was
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seel was unable to comply with any of the ontinns, ADIS

maost suitable for the situation, If a vessel was unable to comply with any of the options, AQIS wol uld necd o be
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(February 1999-March 2001}

Coastal areas throughout the United States have been seriously impacted by 1ntroduct10ns of aguatic nuisance species.

Eor insm'l"“ the San Frangisco nmr_ne]m gspm-y is host to aover 200 non- mrjlcrf_-nous or exotic ﬁncmee Research

indicaies that bailasi waier is the leading vecior for introductions of aquatic nuisance species to coastal areas, and

hundreds of species have been found in ballast tanks and sediments.

Receni legislation, the National Invasive Species Act of 1996 (NISA 96), requires the U8, Ceast J‘J'&‘Ju o de"elup
o TT o PO S L

voluntary ballast management guidelines to prevent new iniroductions of exotic species io U.S. wa
with the voluntary guidelines may be problematic for the Pacific Coast maritime industry due (o the current rehance on
open-ocean exchange as the primary ballast management technique (high seas on the Pacific Ocean

mﬂ

frequently unsafe for open- 1 cxchange), There has 2lso been no focused effort to educate the
. T

about aquatic nuisance species and baliast management issues. This project will provide an educat
improve the industry’s knowledge about these issues and to stimulate industrial interest and involvement in the
development of new ballast management technologies that are appropriate for the Pacific Coast. This project will
provide an outreach programme to educate the shipping mﬂnr.f_rv government agencies, and the general public about

TUVIOUL aill YuuPalin l_uub.uuu U Silaud S Sadaprpralim

aquaiic nutsance species and ba
The nroiact will comprice fiva maior components
The project will comprise five major components

1) A general education nublication on Pacific Coast aguatic nuisance species and ballast managemént 1ssues. The
ation will be provided to a variety of audiences including the Pacific Coast shipping industry, the general

'I +
Is. An educational poster will be included as an insert.

2} A series of educational forums to increase 1ndustrv awareness and knowled llas t management issues.
Forums will be half-day events (in coordination w aritime eventg s involved with the
devetopmeni of bailasi management or bailasi i."umumgy appro ches will b provide a presentation to
representatives of the West Coast maritime industry.

3) A biannuai newsleiter and website focusing on ballast management issuss. The newslelter will provide current

1 xr

1© u
information on nationwide baliast technoiogy and managemeni research and West Coasi aquaiic nuisance species
issues. The project website will contain announcements, linkages to other websites, and a list-serv where
participants can discuss issues and submit questions.

4)  General outreach through providing articles and announcements to existing education and maritime pubiications
and websites.

5) The formation of an industry working group which will provide a basis for initiation and funding of future West
Coast ballast management demonstration projects.

3 CONCLUSIONS AND FINDINGS

The following is a summary of the “"u'ijﬁi' conclusions and findin

conclusions and findings are based on the reports that were presented at the meeting, and on subsianiiv
discussions arising from those reports.

igs, as agreed by SGBWS
.
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With rapidly increasing giobal trade and extensive coastal environmental changes, an enormous number of invasions of
non-native estuarine and marine plants, invertebrates, and fish have characterized the last quarter of the 20th century.

These range from the red tide causing dinoflagellates to zebra mussels and comb jellyfish, and hundreds of other
species. In turn, it is clear that there is an ever- mcrea:,mg potential for the continued spread of non-native spacies by

e e
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shipping activities. The concern for this poieniial is further reflected in & growing menu o
ballast water management, including internationally applicable, legally-binding provisions that are now under
consideration by the International Maritime Organization with a view toward their adoption in the year 2000,
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thus sources and ages of water and sediments), voyage routes, sea conditions, and durations, the changing
biological, chemical. and physical conditions that occur inside ballast systems during transport that may impact

bhiotic survival nnd the changmg environmental nature of both donor and rteceiver ports, form an intricate

In turn, the choice of sampling devices and instruments (the samp!ing ‘tool box’) to asgess the hiotic diversity of
H 1 ~ o —— i~ v fra ranananabh maraodd e o e mmlend e b
ballast water is closely linked to the nature of the specific research qucauuua being ed and ihe overall reseaich

design. Strong funding support for systematics and taxonomy is the ‘sine qua non’ ( = without which nothing) for
undcrstandmg and appreciating the biodiversity of ballast biota. Also critical to assessing ballast biological
diversity is continued research on rapid and accurate identification techniques, such as those that may emnloy

maolecular nrohac
sl L LVUYS,

Management techniques, including risk assessment science, can and should take a wide variety of approaches and
forms, including working closely with chip speratcrs to facilitate an unders‘.and.ng of the problems of exotic

SpECleS, coordinated with an exiensive menu of ballast managemeni gumclmcb These gumeuncb should inciude
port-of-origin management {such as avoiding baiiasting during red tides or disease outbreaks), at-sea management
{mid-ocean exchange as long as safety permits}, and if necessary port-of-arrival management.

Due to the ecologicai, economic, and environmental impacts of ballast-mediated invasions in coastai, estuarine,
and inland waters of many countries, ballast water research programmes are growing in number and depth around

the world. It is crucial that researchers (a) collahorate in their research efforts to aim for a cumulative, global, and

unified Jdatahaca fl\\ actablich standardized sammline methods and technicus

o that ancnra tha canaeads ~F
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Lump.ﬁi&u\'t: U.d.ld dnu U.e) IUI[ldlﬂ Ill coniaci Wlll’l BdLn oiher ll'll'()llgl'l fiueni and ITBC[UEII[ commumcanon
Facilitating this need will be international consortia such as this Study Group, continuously updated websites, a
joint international ballast website providing links to all research and management groups, cooperative

programmes, and train !ng pProgrammes for develnp ng countries to estahlich and |mnlpmpnr affective

or 168 g niries egtahligh and 1mnlement glfect:
tarnabs n lirnhls hallact smeamagonaas o
internationally appicacie vauast managemen i3

Public and thus political awareness and outreach are key components of moving forward with international hallast
water managsmem In this regard, establishing the actual or p"tennal relationships between human health concerns
1
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{such as ilie spread of human diseases, including cholera), human economic concerns {(such as ihe spread of

shelifish and finfish diseases, the spread of algae causing harmful algal blooms, the spread of species impacting
industrial systems, and the spread of species impacting resource utilization and value), and the movement of
ballast water and sediments, will remain central to ballast management and scienc

interpolation of ho aie and the chang I and inlan

will either ennance OT species invasions,

It ts recognized that e..ect'.ve ballast management will involve a variety of {C\..hi'u\.luua approaches, treatments, and
conirols, played oui against a wide variety of spatiai and temporal scales. There is urgent need to continuve and 1o

expand cooperative research programmes that explore the application of management approaches and treatments

relative to different vessel types, trade routes, ballast load configurations, weather conditions, and the many other
fa:‘mrc that are involved in reducing the transfer aqd movement of spect 1eg, Of r)nrhr-n]m' importance will he the

1at £ ATRL AT Aiaiie Vyaai e wad!
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tion of on-board &
open ocean exchange. In aii baliast management sirategies, it is criticai to emphasize the giobai nature o
movement, while acknowledging regional challenges as well.

Equaily importani is ihe recognition that a ship is a fioating ‘biological island” and as such is capabie of carrying a
vast array of ]iving organisms (including baclen'a, fungi, protists, animals and plants) by a variety of means and

(such as seawater p'pes and sea chesfﬂ\ {c)on anchors and anchcr r*ha:ns, and {d) in ballast tanks and ballastable

Catgo n u1uS Il_l ulcbﬁ Mup llaUlldlb Ulgdlllblllb Uld)‘ DC d.I.I.dLIlCU 1o ﬂdﬂ.l bl-lDledle-b, QCCUr II.'I Ul'gdﬂlC Ill]IlS, Dt:
suspcna ed in water, or occur in accumulated sediments. An expanded view of the ship as a biological dispersal
vector is to recognize both ballast and non-ballast components, especially wnh potential future bans on certain
types of hull antifonhng paint.
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There was very strong and unanimous consensus by SGBWS that an international meeting of scientists and managers
in

concerned with ocean-going and coastal ships as vectora for exotic species invasions should be continued. Rather than
being a finite look at ballast water and sediments, it was unanimously agreed that this agpect of invasion science is just
l

alemg Id o b e

beginning, that numerous research groups are now siariing imporiant programines, and that it is important to sh
fruits of this research. The growth of SGBWS from 19 participants in 1997 to 49 participants in 1999 is a ciear measure
of the logarithmic rise importance in this field. It was further emphasized that it is important to recognize all ship
systems that may be invelved in the movement of non-indigenons organisms. It is alse important, along global and

DJ OIUIIIU I-llﬂl. Allu: U LILTY WL Y WWh 1L Lhiw &8 ¥ erinan, et R
internaiional lines, to keep the group as a consoriium of ICES, 10C, and IMQ, rather than to convert the Study Group to

an ICES Working Group. This will thus ensure the broadest possibie subscription to the topic.

'aYil s
MOAOC Study t Water and Sediments tha
1 o

1i was thus recommended by the ICES/IMV
Study Group on Ballast and Other Ship Vectors’ [SGBOSV] be convened for a period of not less than five years. The
e SC h

first meeting of SGBOSV should b duled for 2001 ata time and place to be determined and under the ieadership
. : v
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Interni PP LY —'t ma nrnqn'

o P -
Gencral of the International Maritime u;Em-}ZE{"‘“ (I "“""""“\ to Professor C.C.E Hnnlnni. ﬂp-"f'r“] Qp arv_,
- 1
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International Council for the Expioraton of the Sea, on & May 1599,
cooperation with ICES in these matters.

H in Confin1 [

SGBWS further recommends that the ICES Woiking Grou- on lntroductions and Transfers of Marine Organisms
(WGITMQ) include on its agenda for its meeting in 2000, specific oversight of baliast water and other ship veciur
issues.
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Conservation Research
Teil Aviv University

Israel
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12 Carthusian Street
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United Kingdom

alec bilney @marisec.org

Christopher Bolch

School of Plant Science
Untversity of Tasmania

P.O. Box 252-55

Sandy Bay, Hobart, Tasmania
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+01 3 62261827
62261841 (lab.}

+61 3 62262698

chris.bolch@utas.edu.au
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Fish Health Unit Maritimes
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Department of Fisheries and
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Allegra Cangelosi

Noriheast-Midwest Institute
218 D Street SE
Washington, D.C_ 20003
LINY.Y

+1 202 544 5200

+1 202 544 0043

acangelo@nemw.org

James T. Carlton
Chair

Maritime Studies Program
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N. Clare Eno

Joint Nature Conservation
Committee
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Maurice Lamontagne Institute
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Stephan Gollasch

Institut fiir Meereskunde
Universitit Kiel

Dusternbrooker Weg 20

41085 W3
i J A

+49 431 597 3916

+49 431 565 876

sgollasch @aol.com

Iane (Qrooss

I, rue Miollis
75732 Paris Cedex 15
France

Julie Hall

National Institute of Water &
Atmospheric Research
(NIWA)

Box 11-115

Hamilton, New Zealand

+64 7 856 1709

+64 7 876 0151

j.hall@niwa.cri.nz

Cameron Hay

Cawthron Institute
98 Halifax Street East
Private Bag 2, Nelson
New Zealand

+64 3 548 2319

+64 3 546 9464

cameron @environment.
cawthron.org.nz

Chad L. Hewitt

CSIRQO - Centre for Research

on Introduced Marine Pests

+61 (03) 6232 5102

+61 (03)
62325485

chad.hewitt@marine.
csiro.au

75 Greenmanviile Avenue
Mystic, Connecticut 06355
USA

Norbert Huelsmann

Zoology - Free University
Berlin

.Koenigin-Luise-Strasse 1-3

14195 Berlin

Germany

+49 30 838 3921
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hulsmann@zedat.fu-
berlin.de

Kristina Jansson

Swedish Environmental
Protection Agency
Ressarch & nevelopm ent

+46 (0) 8698 1451

+46 (0) B698 1584

kristina.jansson @
environ.se
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Anders Jelmert Institute of Marine Rescarch 4756180342 +47 56 18 03 58 anders. jelmen @imir.no
Austevoll Aquaculiure
Research Station

Knui E. Jprstad

institute of Marine Research
Departrnent of Aquaculiture
P. O.Box 1870

N-5011 Nordnes, Bergen
Norway

knut joerstad @imr.no

Dorothee Kieser

Pacific Biological Station
3190 Hammond Bay Road
Nanaimo, B.C.

Canada

+1 250 756 7069

+1 250 756 7053

kieserd @ dfo-mpo.ge.ca

Anthony Knap
Ioc

Bermuda Biological Station
for Research
Bermuda GE 01

+441 297 1880
ext. 244

+441 297 0860

knap@sargasso.bbsr.edu

Joel Kopp

Nonindigenous Species

+1 907 835 1940

+1 907 835 5926

kopp@pobox.alaska.net

Ansiraiian Quarantine and
inspection Service (AQIS}
GPO Box 858

Canberra, Australia

penity. Jockwood @dpie.
gov.au

fan Lucas

University of Wales

Bangor, Anglesey LL59 SEY
North Wales

UK

+44 1248 3% 2906

055066 @ bangor.ac.uk

Elspeth Macdonald

Fisheries Research Services
FRS Marine Laboratory
P.O. Box 101

Victoria Road

Aberdeen AB11 9DB

Scotland

V-9

+44 1224 876 544

+44 1224 295 511

macdonaldem@ marlab.
ac.uk
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Australia

Sergej Olenin Cenire for Sysiem Analysis +3
Klaipeda University
Manto 84

LT-5808 Klaipeda
Lithuania

Judith Pederson Massachusetts Institute of +1 617 252 1741 +1 617 252 1615 jpederso@miit.c
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Sea Grant College Program
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Geoff Rigby Reninna Piy. Limited

36 Creswell Avenue
Charlestown NSW 2290
Australia

Harald Rosenthal Institut fur Meereskunde +49 431 5%
Universitat Kiel
Dusternbrooker Weg 20
24105 Kiel 1

Germany

Anya Shotadze Georgian Ministry of 05 (222) 728 50 995 (222) 6153 mechat
‘ Environment or 34 M
Convention Inspection Office
for Protection of the Black

]
[

Yoo
(-*]

781 934 6199 tanisd @battelle.org
2124

%
cr
:
E
o
i)
-
]
2
{0
+
)
o0
WD
e
=
D
Ln
o
+

—
et

vl

AT AL O ol

Susan D. Utting CEFAS, Conwy L Laboratory +44
Benarth Road
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North Wales

UK

Saskia van Gool North Sea Directorate +31 s.vgool@dnz.rws.
P.O. Box 5807 | minvenw.n
2280 HV Rijswijk

The Netherlands

[+
—
~1
[
L]
L= ]
(=)}
=13
=1}
[
[ ]
+
[
—
~1
=]
wa
L+
Eb
wl
ch
ND
—

I
1
L

(o=

oo

1999 SGBWS Report



Name

Address

Telephone

Fax

E-mail

Inger Walleniinus

Avd. Marin botanik
(Department of Marine
Botany)

Goteborg University
Botaniska institutionen
P.O.Box 46t

SE 405 30 Géteborg
Swaden

+46 (0)31 773 Z7 02

+46 (0)31 773 27
27

inger.wallentinus @
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Opening of the Meeting

Introduction of Participants and Guests

Review of Terms of Reference (above)

lt aof the Oceane Panal
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Lunch

A Cangelosi: Ballast Water Filtration Studies in the Great Lakes

5. Gollasch (on behalf of the Concerted Action group): Survival rates on species in ballast tanks during

interraoinn
mnlerreoion,

al vovages

Review of Tomorrow’s Agenda; Questions

Adjournment of Day 1
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Opening of Day 2

M. Gilbert: Canada Ballast Water Research Programme
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M. Voigt and S. Gollasch: A Chemical Treatment for Ballast Water

A. Jeimeri: Possible effects of zinc sacrificial anodes on bailast water biota
Ffas Ryao
offea Break

K. Colgan: Ausiralian AQIS Ballast Water Activities, a

A. B. Andersen: Ballast Water Risk Management, Risk Matrix Methodology, Hazard Assessment and
Decision Support

A. Dehalt and J. Cassell: USA Pacific Coast Ballast Outreach Project: Bringing New Technology and
Management Practices to the Maritime Industry

mream sem £ Voo
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E. McDonald: Scotland Ballast Programme

H. Botnen: Organisms in ballast water at Sture
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LAICC DICdK
Summary of Findings

Concluding Remarks

Adjournment of the Third and Final Meeting of the Study Group
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ANNEX 3: RECOMMENDATIONS

There was very strong and unanimous consensus by SGBWS that an internationai forum for scientisis and managers
concerned with ocean-going and coastal ships as vectors for exotic species invasions should be continued. Rather than
bcmg a finite lock at ballagt water and sediments, it was unanimously agreed that this aspect of invasion science is just

[ T Y L

beginning, that numeious rescarch groups arc now starting important programmes, and that it is vitally important to

continue to share the fruits of this research. The growth of SGBWS from 19 pariicipanis in 1957 to 49 patiicipants in

1999 clearly indicates the logarithmic rise in this important field. It was further emphasized that it is important to

recognize all ship systems that may be involved in the movement of non-indigenous organisms. It was felt important,
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to convert the Study Group io an ICES Workin ng Oioup. This coaiinued L..UU[JCld.l.IUll Wi
possible subscription to a timely topic.

e

The ICESAIMO/AOC Siudy Group on Ballast Wat

Study Group on Ballast and Other Ship Vectors’ [S’BU&V] be established for a period of not less than five years.
SGBOSYV should meet in 2001 at a time and place t be decided and under the leadership of a Chair or Co-Chairs to be
duly nppnmm.—l Toward this end, a letter has been sent from Mr W.A. (O'Neil, Secretary General of the International

- PR RS + anm TOECTNT/TAAN

Nal an oS LAY

Maritime Organization (L onuo—} to Professor CCE Hcpkms, General Secretary International Council for the
Exploration of the Sea, on 6 May 1999, expressing IM{'s inicresi in continuing its cooperaiion with ICES in these
matters.

T LA T

Until such time that the SGBUSV formally meeis, the ICES Working Group
Organisms (WGITMO) should include on its agenda, the specmc oversight of
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