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About the North Sea Foundation...
The N orth Sea Foundation  is a professional 
env ironm en ta l o rgan isa tion , loca ted  in th e  
N etherlands, w hich strives for su s ta in ab le  use  
of th e  N orth Sea. The o rg an isa tio n  ope ra te s  
in d ep en d e n tly  a n d  is a ss is ted  by a large 
n e tw ork  of specialists a n d  advisors from  
various sectors a n d  branches. The fo u n d a tio n  
occupies an observer sea t for Friends of th e  
Earth In te rn a tio n a l in th e  In te rna tiona l 
M aritim e O rganization .

Prof. dr. Jan de Leeuw, director of the NIOZ-institute 
and chairman of this Marine Forum.

What is a “Marine Forum”?
A M arine Forum is a ro u n d -tab le  conference 
o rgan ized  on a  regularly  basis by th e  N orth Sea 
F oundation . A M arine Forum fo s te rs  open 
d ia logue be tw een  all in te re s te d  p a rtie s  on 
m ajo r m arin e  pub lic  policy issues th ro u g h  
partic ip a tio n  by public  au tho rities , industry, 
NGO’s a n d  o th e r re levan t in te re s te d  parties. 
Each M arine Forum focuses on a  single m arin e  
public  policy issue. The objective of a  M arine 
Forum is to  s tim u la te  env ironm en ta l 
aw aren ess to  m arin e  pub lic  policy issues an d  
to  develop effective so lu tions to  th o se  issues.

Central question and objective 
Marine Forum “Alien guests from 
ballast water”

The cen tral question  ad d ressed  a t th is  M arine 
Forum was:

How im p o rta n t is protection o f  the  (Netherlands) 
North Sea area aga inst in troductions o f  alien 
species by ships’ballast water?

The qu estio n  w as ad d ressed  th ro u g h  review  of 
th e  existing  in te rn a tio n a l policy a n d  legislation  
re la ted  to  n o n -in d ig en o u s  species from  ballast 
w ater, a n d  th ro u g h  consu lta tion  w ith  all 
re levan t in te re s te d  p a rtie s  p a rtic ip a tin g  in th is 
M arine Forum.

Purpose of this brochure
This brochure provides a report of th e  p resen­
ta tions an d  discussions th a t took place during th e  
Forum, and  serves as a record of th e  proceedings 
for participants and  o ther in terested  parties.
A part from  a report of th is Forum m eeting , som e 
relevant inform ation on recent developm ents in 
th e  field is included. In addition, th e  brochure will 
serve as a vehicle for increasing aw areness about 
th e  problem  of alien species from  ballast w ater 
and  abou t th e  North Sea environm ent in general. 
For th a t  purpose, th e  brochure will be d istribu ted  
broadly to  relevant organisations and  will be 
published on th e  North Sea Foundation in ternet 
site (w w w .noo rdzee .n l/scheepvaart).

http://www.noordzee.nl/scheepvaart
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Introduction

BALLAST WATER A N D  THE SH IPPIN G  INDUSTRY

The u se  of ba lla s t w a te r is necessary  to  provide 
stab ility  to  a  vessel. The g row th  th e  sh ipp ing  
in d u s try  du ring  th e  las t cen tu ry  h as led  to  a 
d ram atic  in crease  in th e  tra n sp o r t of ba llast 
w ater. Annually, u p  to  io  billion to n s  of ba llast 
w a te r is tran sfe rred  a ro u n d  th e  world.

It is well know n th a t  in th e  course of 
tran sfe rrin g  b a llast w a te r m an y  o rgan ism s 
from  th e  a rea  of u p tak e  are d ep o sited  in th e  
sea  (or so m etim es fresh  w ater) a rea  of 
d ischarge. The sed im en t in th e  b a llast tan k s  
ap p ea rs  to  con ta in  a  relatively h igh n u m b e r of 
m a rin e  species, o ften  tim es  m ore  th a n  th e  
b a llast w a te r itself. In th is  respect, a  ship 
fu n c tio n s as a tra n sp o r t m ech an ism  for 
aq u a tic  species. The sh o rten in g  of travel tim e  
of sh ips (because of increase  o f vessel speed) 
h as  re su lted  in b e tte r  o p p o rtu n itie s  for alien 
species to  survive in b a llast tanks. It is well- 
know n th a t  th e  bull of sh ips can also func tion  
as a  tra n sp o r t m eg an ism  for alien species. 
However, it is generally  a ssu m ed  th a t  th e  
n u m b e r o f tra n sp o r te d  species on th e  sh ip ’s 
o u te r bull h as  decreased  m assively because  of 
th e  u se  o f an ti-fou ling  system s.

These rough sea conditions illustrate the need for ballast w ater in a  vessel.

The p o ten tia l nega tive  effects of in tro d u c tio n s 
o f alien species are  sign ifican t. They vary from :
• radical change  of th e  m ar in e  ecosystem ;
• econom ic effects (dam aging  fish ing  stock 

a n d  shellfish aquacu ltu res); an d
• h u m a n  hea lth  risks (prim arily  becau se  of 

toxic algae).

The severity  o f th e  p o ten tia l im p ac t does n o t 
d e p e n d  on th e  q u an tity  of ba llast w a te r 
d ischarged . Indeed, even a sm all a m o u n t of 
ba lla s t w a te r con ta in ing  alien species can 
cause  considerab le  d am ag e . Such seriousness 
o f th e  p o ten tia l risk a n d  co n seq u en t d am ag e  is 
ex a sp e ra ted  by th e  fac t th a t  effects o f h arm fu l 
in tro d u c tio n s  are  irreversible.

A n u m b e r o f serious p rob lem s re la ted  to  
in tro d u c tio n s  o f alien species have becom e 
a p p a re n t over th e  las t tw o  decades. The G reat 
Lakes in th e  USA (the Zebra M ussel) a n d  th e  
Black Sea (the Com b Jelly) w ere th e  firs t a reas 
to  be co n fron ted  w ith  sign ifican t m easu rab le  
a n d  iden tif iab le  effects. Ships’ b a llast w a te r 
w as in d ica ted  as a likely source of th e se  
in troduc tions. The in te rn a tio n a l co m m u n ity  is 
add ressing  th is  concern w ith in  th e  IMO1, w here 
th e  issue  h as been  s tu d ie d  a n d  d iscussed  in 
recen t years. An in te rn a tio n a l convention 
d esig n ed  to  reg u la te  m a n a g e m e n t of ba llast 
w a te r is cu rren tly  being  n e g o tia te d  a n d  is due 
to  be ag reed  w ith in  th e  n ex t few  years.

So far, only tw o  in tro d u c tio n s  of shell fish 
p a ra s ite s  (see 1.2) have cau sed  sign ifican t 
effects in th e  N etherlands N orth Sea area. 
A part from  th e se  in troduc tions, n o  h arm fu l 
in tro d u c tio n s  have been  id en tif ied  as causing  
serious p rob lem s in th e  N etherlands N orth Sea 
area. The question  is w h e th e r  th is  is a 
fo r tu n a te  coincidence or w h e th e r w e are  tru ly  
a t risk a n d  dealing  w ith  a p o ten tia l 
“env ironm en ta l tim e  bom b.”

i The International M aritim e Organization: th e  regulatory  body on shipping o f th e  United Nations
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Chapter 1

“ ECOLOGICAL HELICOPTER V IE W ”  OF THE NORTH SEA

D uring th e  Forum, a n u m b e r of p re sen ta tio n s  
w ere m a d e  ab o u t th e  ecosystem  of th e  N orth 
Sea. These p re se n ta tio n s  w ere in te n d e d  to  
assist th e  p a rtic ip an ts  in d e te rm in in g  bow  
vu lnerab le  th e  N orth Sea is w ith  reg a rd  to  
in troduc tions of n o n -ind igenous species.
In th e  con tex t of th e se  p re sen ta tio n s  references 
to  th e  “North Sea” w ere lim ited  to  th e  
N etherlands p a rt of th e  North Sea, i.e., th e  
N etherlands C ontinental Shelf (NSC: see Figure 1).

1.1 How vulnerable is the (Netherlands)
North Sea view to alien species?
A p re sen ta tio n  w as m ad e  by th e  Netherlands  
In s titu te  fo r  Sea Research (NIOZ). A (non- 
exhaustive) list of p a ra m e te rs  w as p re se n te d  
w hich are  im p o rta n t in considering  th e  risks of 
alien in tro d u c tio n s  a n d  its effects on th e  NCS 
a n d  w ider N orth Sea area:

Im p o rta n t param eters w hen  assessing th e  risk 
o f  an introduction:
• All oceans an d  seas are  open  ecosystem s. 

There are various o p p o rtu n itie s  for species to  
m ig ra te  n a tu ra lly  over long d is tances (e.g. 
from  th e  A tlantic O cean to  th e  N orth Sea);

• Besides b a llast w a te r from  ships, a q u acu ltu re  
w as m en tio n e d  d u ring  th is  Forum as an 
im p o rta n t source of n o n -in d ig en o u s  species 
in th e  N orth Sea;

• The successful in tro d u c tio n  a n d  
es tab lish m en t o f alien species is largely 
d e p e n d e n t on a-biological cond itions 
necessary  for survival a n d  rep roduc tion . One 
of th e se  cond itions is th e  p resence  of solid 
su b s tra te  (e.g., s to n es on th e  sea  b o ttom , 
dikes, p ipes, tim b e r je tties), w hich can 
fu n c tio n  as “ecological step p in g  s to n es” for 
invasive species. In th is  respect, th e  coast of 
Z eeland (see figu re  2) w ith  its large surface  of 
dikes can be  reg a rd ed  as a h igh  risk a rea  for 
in troduc tions;

• A no ther im p o r ta n t a-biological condition  in 
th e  N orth Sea a rea  is th e  occurrence of 
severe w in ters. S trong clim atic f lu c tu a tio n s  
in th e  N orth Sea decrease  th e  chance for 
successful in tro d u c tio n  o f alien species. 
N evertheless, w ith in  th e  NCS are a reas  w hich 
have less flu c tu a tio n s  in te m p e ra tu re . 
Generally, th e  w a te rs  fu r th e r  from  th e  coast 
(w ater te m p e ra tu re  above freezing-po in t 
th ro u g h o u t th e  year) have b e tte r  conditions 
for successful in tro d u c tio n s  th a n  coastal 
a reas a n d  th e  W adden Sea (w here w ate r 
te m p e ra tu re s  can be below  zero); an d

• The large n u tr ie n t supply  in th e  N orth Sea 
a rea  is a favourab le  biological condition  for 
th e  e s tab lish m en t of an alien species.

Im p o rta n t param eters w hen assessing th e
p o ten tia l effects o f  an introduction:
• Generally, sea  a reas w ith  h igh  b iodiversity  

are  m ore  vu lnerab le  to  alien in tro d u c tio n s  
th a n  w a te rs  w here  b iodiversity  is low. In th is 
respect, th e  N orthern  p a r t  o f th e  N etherlands 
N orth Sea (with silty b en th o s  a n d  relatively 
h igh  biodiversity) as well as th e  en tire  coastal 
area, can be  reg a rd ed  as particu larly  
vu lnerab le  to  ha rm fu l in tro d u c tio n  of alien 
species. The m ore  sandy, so u th e rn  p a r t  of th e  
N orth Sea h as a  low er biodiversity  an d  is 
possibly less vu lnerab le  to  in troduc tions;

• The NCS (and  w ider N orth Sea) ecosystem  is 
largely d o m in a ted  by a  few  species, m ak ing  
th e  p o ten tia l effects of an in troduc tion  
eno rm ous. If, for exam ple, a  species w ou ld  be 
in tro d u ced  w hich causes d isastro u s effects in 
th e  cockle-population , th e  b ird  p o p u la tio n  in 
th e  W adden Sea w ou ld  also be  seriously 
affected; an d

• The NCS an d  w ider N orth Sea is already  a 
heavily s tressed  ecosystem , d u e  to  m any  
econom ic activ ities tak ing  p lace th e re  
(shipping, fishery, off-shore drilling).T he risk 
of in tro d u c tio n  of alien species m u s t 
th e re fo re  be reg a rd ed  w ith in  th e  con tex t of 
th e  cum ula tive  im p ac t of th e se  activities.
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W hen th e  above m e n tio n e d  p a ra m e te rs  are 
considered  altogether, certa in  p a rts  o f th e  NCS 
can be reg a rd ed  as “po ten tia lly  v u ln erab le” for 
in tro d u c tio n s  of alien species. In figu re  i, th e se  
po ten tia lly  sensitive a reas are  ind ica ted :

Norway

North Sea

Denmark

a rea

Germany
Kingdoi Nether l ands

□  = Coastal area

■ — = Delimitation 
N etherlands 
Con tin en tai S h  e l f 
(NCS)

B e l g i u m

France

Figure i: Potential sensitive areas in the Netherlands North Sea for 
introductions of alien species.

On th e  basis of figu re  i it can be concluded  
th a t , generally  spoken, th e  coastal a rea  
(inlcuding th e  D elta reg ion  a n d  th e  W adden 
Sea) can be considered  as relatively m ore  
vu lnerab le  to  ha rm fu l in tro d u c tio n  of alien 
species. In th e  open sea, m ore  vu lnerab le  a reas 
w ith  relatively h igh b iodiversity  inc lude  th e  
Frisian Front area, th e  Cleaverbank, th e  
O ysterg rounds an d  Dogger Bank.

1.2 Which species in the Netherlands North 
Sea are non-native?
A rep resen ta tiv e  of th e  U niversity o f  Croningen, 
D ep a rtm en t o f  M arine Biology m ad e  a second

ecological in tro d u c tio n .T h e  p re sen ta tio n  
d efin ed  “n o n -in d ig en o u s”, ’’a lien” or “exotic” 
species2 as species w hich have crossed  n a tu ra l 
b arrie rs  an d  have estab lish ed  them se lves due  
to  h u m a n  activities. They are  id en tif ied  by th e  
follow ing characteristics:

• th ey  have estab lish ed  them selves sudden ly  
in a  ecosystem ;

• th ey  have have a  p o p u la tio n  w hich increases 
quickly;

• th e se  species are  genetically  un ifo rm  w ith in  
th e  estab lish ed  p o p u la tio n ; an d

• th ey  are  genetically  equal com pared  w ith  
o th e r p o p u la tio n s  th ro u g h o u t th e  w orld.

In add ition  to  providing a genera l defin ition  of 
w h a t co n s titu te s  n o n -in d ig en o u s species, it is 
im p o rta n t to  d e te rm in e  w h e th e r  a  given 
o rgan ism  is n o n -in d ig en o u s  to  th e  N orth Sea 
ecosystem . A lthough th e re  are  certa in  tida l 
fro n ts  in th e  N orth Sea w hich can p reven t 
p lank ton ic  m ig ra tion , th e  cu rren t p a tte rn s  in 
th e  S ou thern  N orth Sea requ ire  th a t  th e  en tire  
a rea  be reg a rd ed  (and m an ag ed ) as a w hole. 
Further it w as n o te d  th a t  th e  en tire  sea  a rea  
b e tw een  Norway a n d  Portugal (and  th ere fo re  
th e  OSPAR-region, includ ing  th e  en tire  N orth 
Sea) can be considered  as an  ecosystem  
“w ith o u t fro n tie rs”. T hat is, species w ith in  th is  
reg ion  can m ig ra te  actively or replace 
them se lves passively by w a te r m ovem en ts . In 
add ition , species o rig ina ting  from  o u ts id e  th e  
OSPAR-region can be considered  as non - 
in d ig en o u s to  th e  N orth Sea.

Regarding iden tifica tion  of non -in d ig en o u s 
species on th e  NCS, research  h as p ro d u ced  only 
rough  estim atio n s. It is p red ic ted  th a t  th e  
ac tu a l a m o u n ts  of no n -in d ig en o u s species are 
h ig h e r th a n  th e  cu rren t estim a tes . The 
qu estio n  of “w h a t is alien in th e  N orth Sea a n d  
w h a t is n o t” rem ain s  partly  u n a n sw e re d  a n d  is 
so m ew h a t academ ic. Generally, th e re  is a  lack 
o f historical reference  on th is  sub ject.

On th e  basis o f scientific s tud ies  a t th e  
University of G roningen, a t least 108 species can 
be reg ard ed  as n o n -ind igenous in th e  en tire  
NCS a n d  its coastal a reas (including th e  
W adden Sea a n d  th e  coast of Zeeland).

2 There are m any  synonyms for alien species. O ther com m on descriptions include: non-native, non-indigenous and  exotic. W ithin IMO, 
defin itions like harm ful or u nw an ted  are used. For th e  sake o f th is  brochure, exclusively th e  n am es non-indigenous or alien are used. 
Therefore, w here th e  nam e non-indigenous or alien species is used, it m eans all th e  organism s th a t  have crossed n a tu ra l barriers and 
o rig inate  from  ou tside  o f th e  North Sea and  OSPAR-region.
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Miscellaneous
6% Microalgae

18% Seaweeds
Molluscs 19%

3% Vascular plants

n% Sponges 
and coelenterates

11% PolychaetsCrustaceans

Figure 2: Taxonomic division of non-indigenous species on NCS

The m ajority  o f th e se  species have estab lished  
them selves perm anently . The D elta region (see 
figure i) is an a rea  w ith  a  relatively high 
incidence of non -ind igenous species. In figure 2, 
th e  taxonom ic  division of non -ind igenous 
species on th e  NCS is p resen ted .

There are  a few  exam ples o f in tro d u ced  species 
in th e  NCS th a t  have h a d  positive econom ic 
effects. For exam ple, th e  C hinese M itten  Crab 
(see p ic tu re  on p age  8: know n to  be in tro d u ced  
in th e  N orth Sea by m ean s  of b a llast w ater) is a 
source of incom e for th e  fishery  sector. This 
species is ex p o rted  to  C hina3. In Table 1, a  few  
exam ples are  given of in tro d u ced  species on 
th e  NCS w ith  (po ten tial) n eg a tiv e  effects.

An exam ple  of a species th a t  h as  show n 
explosive g row th  since its in tro d u c tio n  on th e  
NCS is th e  A m erican jack-knife clam  or Ensis 
directus. N egative effects becau se  of th is 
in tro d u c tio n  have n o t y e t been  observed.

A group of organism s th a t deserves special 
a tten tion  an d  fu r th e r research are (toxic) micro 
algae. During th is p resen ta tion  an d  th e  
discussion it w as em phasized  th a t in troduction  
of micro algae can have huge effects. There is a

lack of know ledge ab o u t th e  n u m b er of 
in troductions an d  th e  presence of these  species 
in im ported  ballast w ater on th e  NCS.The Dutch 
N ational Institu te for Coastal an d  M arine 
M anagem ent (N.I.C.M. MANAGEMENT) has 
undertaken  a  m onito ring  project partly  focused 
on th is group of o rganism s (see also 1.3). A nother 
m a tte r  of concern is th e  difficulty of rem oving 
these  organism s w hen applying Ballast W ater 
M anagem ent Techniques (BWMTs: see chap te r 3).

A group  of m icro -o rgan ism s th a t  shou ld  also 
be of p a rticu la r concern are  p a th o g en s . 
A lthough th e re  is n o  specific exam ple of a 
ha rm fu l in tro d u c tio n  of a  p a th o g en  in th e  
N orth Sea, th e re  are  serious risks involved. 
Ballast w a te r d ischarged  from  vessels in 
coastal w a te rs  can con ta in  a  cocktail of 
p o ten tia l p a th o g en s . M any m icro-organism s, 
th u s  p a th o g en s , can to le ra te  a b ro ad  ran g e  of 
env ironm en ta l cond itions such as salin ity  an d  
te m p e ra tu re  (Ruiz e t al. 2000). In th is  sam e 
article, it w as s ta te d  th a t  large-scale  m o v em en t 
of m icro -o rgan ism s by ships m erits  a tten tio n  
from  b o th  b io log ists a n d  epidem iolog ists.

1.3 Is ships’ballast water a major source of 
introductions?
A n u m b e r o f Forum p a rtic ip an ts  p o in te d  ou t 
th a t  (shellfish an d  o ther) aq u acu ltu re s  are  a 
m a jo r source of no n -in d ig en o u s species. The 
con tribu tion  of sh ip s’ ba llast w a te r in th e  to ta l 
a m o u n t o f in tro d u ced  species in th e  N orth Sea 
region is difficult to  de te rm in e . Research a t th e  
University of G roningen h as fo u n d  th a t  ba llast 
w a te r is one of th e  “vectors” o f m a rin e  species 
th a t  a re  in tro d u ced  in th e  N etherlands N orth 
Sea. For a large n u m b e r of in tro d u ced  species

Species
>

(Potential) negative effect
Pileworm/ Shipworm4 dam aqe to  dikes an d  tim ber piles for housinq (18th century)
Chinese M itten Crab hazardous for fishinq nets, dikes
Oyster parasites (Bonamia species: 
im ported  by oyster cultures from France)

Damage to  oyster cultures

Mussel parasites (Mytilicola species: oriqin unknown) Damaqe to  m ussel cultures
Japanese Oyster possible chanqe of ecosystem (crowdinq ou t native species)
Japanese Seaweed
Slipper com petinq for food w ith Oysters
Tube worm spec.5 O bstructing inlets of cooling w ater

J
Table 1: Examples of introduced species NCS and (potential) negative effects.

3 Telegraaf (daily new spaper in th e  Netherlands), 26 Septem ber 2000.
4  Teredo navalis
5  Ficopomatus enigm atus
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The Chinese Mitten Crab: "alien invader" in the North Sea.

(approxim ately  30 % of th e  108 alien species in 
th e  N etherlands N orth Sea), how ever, th e  origin 
is unknow n.
W hen a m o u n ts  of im p o rte d  a n d  exp o rted  
b a llast w a te r are  considered  (for th e  
N etherlands p a r t  of th e  N orth Sea respectively
7.5 m illion a n d  68 m illion to n n e s  a  year, 
A quasense 1998b) th e re  m ig h t be  a g rea te r 
p rob lem  assoc ia ted  w ith  ex p o rted  ballast 
ra th e r  th a n  im p o rted  b a llast w ater. The vast 
a m o u n t o f ex p o rted  b a llast w a te r is p rim arily  
because  of tan k e rs  leaving N etherlands p o rts  
w hich are  in “full b a lla s t” cond ition .T he 
co n tribu tion  of sh ip s’ b a llast w a te r to  th e  to ta l 
a m o u n t o f in tro d u ced  species in th e  
N etherlands N orth Sea, how ever, could  be 
su b s tan tia l (A quasense, 1998b). It m u s t be 
em p h asized  th a t  “one te a sp o o n ” o f ba llast 
w a te r con ta in ing  an alien species can be 
en ough  to  cause a h a rm fu l in troduc tion . 
Therefore, a  risk a sse ssm en t solely on th e  basis 
of q u a n titie s  of incom ing  a n d  ou tgo ing  ballast 
w a te r is n o t valid.

D uring th e  M arine Forum, a  p re sen ta tio n  w as 
also m ad e  by th e  N ational In s titu te  fo r  Coastal 
an d  M arine M a n a g m en t (N.I.C.M. M anagem en t: 
a  division of th e  D utch M inistry of T ransport, 
Public W orks a n d  W ater M anagem ent).
This o rgan iza tion  is cu rren tly  concucting  a 
study  on:

1. W hich o rgan ism s occur in b a llast w a te r of 
sh ips visiting N etherlands ports?

2. W hich of th e se  o rgan ism s survive in 
N etherlands coastal w a te rs  an d  w a te rs  of 
p o rt areas?

For th e  first p a r t  of th is  survey, th e  occurance 
o f (prim arily) phy to p lan k to n  a n d  Zooplankton 
will be  m e a su re d  in sam p les tak en  from  a 
g roup  of co n ta in e r vessels th a t  regu larly  visit 
N etherlands p o rts .T he  chances for survival of 
th e se  species will be ex am in ed  in th e  second  
p a r t  o f th is  study. Results from  th e  study  can 
be  expec ted  during  2001.

1.4 What about export of North Sea species 
to other sea areas?

A lthough th e  a m o u n t o f ex p o rted  ballast 
w a te r is m u ch  g rea te r th a n  th e  im p o rted  
vo lum e (see p a rag rap h  1.3), th e re  are  few  
exam ples of N orth Sea species in tro d u ced  in 
o th e r sea  areas. O ne exam ple  is th e  “shore 
crab” (or g reen  crab), w hich h as been  observed 
in US w aters . O ther species o rig ina ting  from  
th e  N orth Sea region w hich have been  
in tro d u ced  in foreign  ecosystem s have n o t yet 
b een  iden tified .

This sample shows the great variety of mico-organisms in ballast water.
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1.5 The central question: How important is 
protection against alien species?
The cen tral questio n  d u ring  th is  Forum w as 
w h a t prio rity  shou ld  be given to  th e  problem  
of in tro d u c tio n s  o f alien species in th e  
(N etherlands) N orth Sea area. On th e  basis of 
th e  p re sen ta tio n s  d u ring  th e  Forum a n d  th e  
su b se q u e n t d iscussions it can be  concluded  
th a t  risks can n o t be ignored . W hen 
d e te rm in in g  risks, it is im p o rta n t n o t to  focus 
to o  m u ch  on q u an titie s  o f exchanged  ballast 
w a te r a n d  alien species. A m in o r q u an tity  of 
b a llast w ater, con ta in ing  one h azard o u s alien 
species can be en o u g h  to  cause  d isastrous 
effects! Therefore, it can be concluded  th a t  
p ro tec tion  of th e  N etherlands a n d  w ider North 
Sea a rea  sho u ld  have h igh  priority. An 
app roach  b a sed  on “m in im izing  risks” seem s to  
be sensib le  as well as feasible . W hen p u tt in g  in 
p lace reg u la tio n s  or legal gu idelines it is 
strongly  preferrab le  to  reg a rd  th e  N orth Sea 
a n d  OSPAR-region as a  w hole.

Summarizing conclusions:
In the N etherlands p a rt o f  th e  N orth Sea, the  
coastal area and  som e open sea areas can be 
regarded as sensitive areas fo r  introductions 
o f  alien species. An “educated  g u ess” o f  the  
n u m b er  o f  alien species in this area is a t 
least 108. The contribution  o f  sh ips’ballast 
w ater to this to ta l a m o u n t is largely 
unknow n , b u t could be substantia l. The 
ecological and  econom ic risks o f  these and  

fu tu r e  in troductions are hard to predict, b u t 
could be sign ifican t and  irreversible. 
Therefore, m in im izing  the risk o f  h a rm fu l 
in troductions in the N etherlands North Sea 
area (and w ider N orth Sea) should  have 
priority during the com ing years.

Sampling of ballast w ater in Netherlands ports during the N.I.C.M. M anagem ent project.
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Chapter 2 

POLICY M A K IN G

2.1 What is the state of affairs in IMO?
A rep resen ta tiv e  of th e  M inistry  of T ransport, 
Public W orks a n d  W ater M an agem en t, North 
Sea D irectorate  m ad e  a  sh o rt p re sen ta tio n  on 
policy m ak ing  in th e  IMO (2.1) a n d  tw o  s tud ies  
(A quasense 1998a a n d  b) on alien species 
ex ecu ted  on b eh a lf  of th e  m in is try  (2.2).

W ithin th e  IMO, th e re  is consensus to  strive for 
a  d ip lom atic  conference on b a llast w a te r in 
2003. The M arine E nvironm ent Protection 
C om m ittee  (MEPC) h as reco m m en d ed  th a t:

• every s ta te  contro ls its ow n sea  area;
• m in im al req u irem en ts  be ag reed  for th e  

ad m in is tra tio n /reco rd  keep ing  on th e  
a m o u n t a n d  a rea  of in take  of ba llast w a te r 
(“tie r  o n e”); a n d

• zones be  iden tif ied  w here  d ischarge  of 
u n tre a te d  b a llast w a te r is p ro h ib ited  (“tie r 
tw o ”).

It is y e t un c lea r how  p e rfo rm an ce  s tan d a rd s  
for various BWMTs will be re g u la te d  in a  fu tu re  
legal in s tru m e n t.

It w as in d ica ted  th a t  th e  IMO, to g e th e r  w ith  
th e  W orld H ealth  O rganization  (WHO), has 
been  try ing to  deal w ith  th is  issue  for a lm ost 
tw en ty  years. V arious sh ip  ow ners a n d  o th er 
p a rtic ip an ts  du ring  th e  Forum exp ressed  th e ir  
hope  th a t  th e  2003 dead line  for an 
in te rn a tio n a l convention will be  m et.

From a p a p e r  d is tr ib u te d  d u ring  th e  Forum 
(Fraser, A rm strong, 2000) it ap p e a re d  th a t  
various s tr in g en t reg u la tio n s  are  in p lace or 
will en te r in to  force in th e  n e a r fu tu re . In th e  
S tate  of California, for exam ple, d ischarges 
con ta in ing  live exotic b a llast w a te r o rgan ism s 
will have to  be e lim in a ted  in 2005. A part from  
th e  US, th e re  are  various s ta te s  th a t  have p u t 
in p lace reg u la tio n s  w ith  reg a rd  to  d ischarge  of 
b a llast w a te r (including A ustralia  a n d  Canada). 
In Frasers’ paper, it is s ta te d  th a t  only th e  m ost

co m m itted  opera to rs  will iden tify  a 
satisfac to ry  so lu tion  in tim e  to  m e e t th e se  
deadlines. This can be  reg a rd ed  as a g rea t 
challenge for th e  sh ipp ing  industry.

As m e n tio n e d  before  in p a rag rap h  1.5, it can be 
usefu l to  design m easu re s  for th e  N orth Sea 
a n d  OSPAR-region. For exam ple, th e  OSPAR- 
reg ion  m ig h t be id en tif ied  as a  b a llast w a te r 
m a n a g e m e n t area .T h is could include 
req u irem en ts  for a d e q u a te  no tifica tion  an d  
m a n d a to ry  ba lla s t w a te r tre a tm e n t. The 
ongoing  process of policy m aking  in IMO will 
have to  clarify th e  exact co n ten ts  of th e se  
m easu res . Also, every p o rt or coastal s ta te  has 
certa in  sovereign com petencies u n d e r 
UNCEOS6. A part from  th is, UNCEOS includes 
o th e r im p o rta n t gu id ing  princip les such as: 
in n o cen t passage , righ ts  o f s ta te s  to  in te rvene  
a n d  Exclusive Economic Zones. If action  is 
u n d e rtak en  w ith in  OSPAR to  d es ig n a te  th is  
reg ion  as a  BWM area, th e se  legal provisons 
m u s t be tak en  in to  accoun t. The available 
reg ional co-operation  w ith in  th e  IMO 
C onvention m ig h t be  a su itab le  fram ew ork  to  
tackle a n d  short-c ircu it th e se  issues.

2.2 Does the situation in the Netherlands 
North Sea raise concern?

On th e  NCS, th e re  are  only a few  in c id en ts  of 
in tro d u ced  species w ith  sign ifican t negative  
effects. O yster p a ra s ite s  a n d  th e  pile w orm  (see 
tab le  1) are  th e  m o s t d e a r  exam ples. A part 
from  th e se  species, n o  in tro d u c tio n s  have 
tak en  place in N etherlands w a te rs  th a t  have 
h a d  m ajo r ecological or econom ic 
consequences.T he question  rem a in s  w h e th e r 
th is  is a  lucky coincidence, or if th e  N orth Sea 
h as un favou rab le  ecological cond itions for 
in tro d u c tio n  a n d  survival of non -in d ig en o u s 
species.T herefore, th e  N orth Sea D irectorate 
(M inistry o f T ransport) h as  ex ecu ted  s tu d ies  on 
th e  frequency  of in tro d u c tio n s  a n d  econom ic 
a n d  env ironm en ta l asp ec ts  (A quasense, 1998a

6 United Nations Convention on Law Of th e  Sea, Jam aica, io  December 1982
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Discussions during the Forum on existing and forthcoming legislation.

a n d  b).The m ajo r find ing  of th e se  s tu d ies  is 
th a t  approx im ate ly  every 4  years an 
in tro d u c tio n  of an  alien species takes place 
becau se  of d ischarge o f b a llast w ater, i.e. one 
in tro d u c tio n  p e r every m illion m 3 b a llast w a te r 
d ischarged  (A quasense 1998b). On th e  basis of 
one of th e se  A quasense  stud ies, a  m in im u m  of 
41 m arin e  species is e s tim a te d  to  be non -na tive  
in N etherlands coastal w a te rs  (the e stim atio n  
of 108 of th e  University of G roningen is an 
e s tim a tio n  for th e  en tire  NCS).

From th e  A quasense stud ies, it also b ecam e 
d e a r  th a t  th e  p o ten tia l econom ic d am ag e  
fishery  a n d  to u rism  secto r could be 
approx im ate ly  150 m illion gu ilders (approx. $
70 m illion).The g rea te s t env ironm en ta l effects 
can be ex p ec ted  from  th e  in tro d u c tio n  of 
p a th o g en s  a n d  a radical change  of th e  North 
Sea ecosystem .

Public health
C ertain a lgae  are  know n to  negatively  
in fluence  th e  quality  of sw im m ing  w ater. In 
th is  respect, th e re  are  no  exam ples of radical 
effects on th e  NCS a n d  th e  N etherlands North 
Sea coast. S tudies have been  con d u c ted  on th e  
p o ten tia l im p ac t of th e  in tro d u c tio n  of m icro 
a lgae  (A quasense, 1998a), b u t u n ce rta in ty  
rem ains.

2.3 Existing legislation and how to 
deal with it...

D uring th e  Forum , a  few  artic les from  
existing  leg isla tion  on alien species w ere 
p resen ted . D iscussion s ta r te d  on th e  
applicability  a n d  relevance of th e  EU 
Flabitat Directive7 a n d  th e  UN Biodiversity 
C onvention8.

The EU Flabitat Directive con ta ins 
reg u la tio n s on alien species in artic le  22 (b):

EU H abita t Directive, article 22

In im p lem en ting  th e  provisions o f  this 
Directive, M em ber States shall:

(....) (b) ensure th a t  th e  deliberate in troduction  
in to  th e  wild o f  any  species which is n o t native  
to  the ir territory, is regulated  so as n o t to  
prejudice na tu ra l hab ita ts w ith in  the ir na tura l 
range or th e  wild na tive fa u n a  a n d ß o ra  and, i f  
th ey  consider it  necessary, p roh ib it such 
introduction . (...)

There w as a b rie f d iscussion on w h e th e r 
in tro d u c tio n s  of alien species by sh ip s’ ba llast 
w a te r can be considered  as “de lib e ra te” 
in troduc tions. A rep resen ta tiv e  of th e  sh ipp ing  
in d u s try  exp ressed  th e  view  th a t  a sh ip  ow ner 
does n o t have know ledge of th e  biological 
co n ten ts  o f ba llast w ater. Therefore, 
in tro d u c tio n s  of o rg an ism s by b a llast w a te r 
can n o t be considered  as in ten tio n a l. O ther 
p a rtic ip an ts  exp ressed  th e  v iew  th a t  th e  
sh ipp ing  in d u s try  h as a  responsib ility  to  tr e a t  
its ba lla s t w ater. This responsib ility  resu lts  
from  th e  large vo lum es of im p o rted  ballast 
w a te r in to  th e  N orth Sea region, and , also, th e  
ex tensive q u an tity  o f ba llast w a te r th a t  is 
ex p o rted  from  th e  N orth Sea reg ion  to  o th er 
sea  areas.

7 COUNCIL DIRECTIVE 92/43/EEC, on th e  conservation o f n a tu ra l h ab ita ts  and  o f wild fau n a  and  flora, 21 May 1992
8 CONVENTION ON BIOLOGICAL DIVERSITY, United Nations, 5 JUNE 1992
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The follow ing artic les w ere d iscussed  from  th e  
UN C onvention on Biodiversity:

Article 6. General M easures fo r  Conservation  
an d  Susta inable Use

Each Contracting P artyshall

(...) b) Integrate, as f a r  as possible an d  as 
appropriate, th e  conservation an d  susta inable  
use o f  biological diversity in to  relevant sectoral 
or crosssectoral plans, p rogram m es a n d  policies

Article 8. In-situ Conservation

Contracting P artyshall

(...) h): p reven t th e  in troduction  o f  control or 
eradicate those  alien species w hich threa ten  
ecosystems, hab ita ts or species.

D iscussion focused  on w h e th e r  th e  cu rren t 
p lans an d  gu id ing  princip les for policy 
sufficiently  reflec ted  th e  above m en tio n ed  
artic les.T here w as a  strong  consensus th a t  th e  
Biodiversity Treaty does n o t provide s tr in g en t 
gu id ing  princip les for policy m aking .

Shortly before th e  M arine Forum, th e  fifth 
m eetin g  of th e  C onference of th e  Parties to  th e  
Convention on Biological Diversity (COP5) w as 
held  in Kenya. D uring th is  Conference, th e  
problem  of alien species w as inc luded  on th e  
agenda. The follow ing o u tcom e9 w as im p o rtan t 
regard ing  alien species from  ballast w ater:

• Parties, g o vernm en ts  are  u rg e d  to  im p lem en t 
th e  above m e n tio n e d  artic le  8(h) of th e  
Convention;

• In th e  fram ew ork  of th e  “Global Invasive 
Species P rogram m e” (GIPS), th e  IMO an d  
o th e r o rgan iza tions are  u rg e d  to  coopera te  
a n d  design m easu re s  to  p reven t th e  
in tro d u c tio n  of alien species.

These deve lopm en ts m ad e  clear th a t  th e  
p rio rity  a n d  u rgency  a b o u t th e  in tro d u c tio n  of 
alien species is increasing . Obviously, th is  raises 
th e  questio n  of w hich m easu re s  shou ld  be 
im p lem en ted  for th e  (N etherlands p a r t  of the) 
N orth Sea region.

Summarizing conclusions:  ..
A n in terna tiona l convention w ith in  th e  IMO on 
alien species fr o m  sh ips’ballast w a ter will likely 
be held in 2003. In terna tiona l regulations will 
designate ballast w a ter m a n a g e m e n t areas and  
perform ance standards fo r  BWMTs.
Up un til now, no sign ifican t h a rm fu l in tro ­
ductions have been reported fo r  th e  ecosystem  
o f  th e  NCS. However, th e  n u m b er  o f  introduced  
species (i every fo u r  years) an d  th e  vast a m o u n t  
o f  exported  ballast w a ter fr o m  th e  (N etherlands 
p a rt o f) th e  N orth Sea to  o ther sea areas raises 
concern.
A lthough  th e  curren t in terna tiona l legislation
on hab ita ts a n d  biodiversity does n o t provide
clear guidelines fo r  na tiona l policies, priority
w ith in  these fra m ew o rks  is grow ing to  tackle
th e  problem s o f  in troductions o f  alien species.

\ ________________________________________________ y

9  MEPC 45/INF.13, IMO, London, 19 July 2000
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Chapter 3

ANTHOLOGY OF BALLAST WATER M AN A GEM ENT TECHNIQUES (BW M Ts)

3.1 What are conditions on treatment 
options?

A round th e  w orld, m an y  p ro jec ts have been  
ex ecu ted  to  t r e a t  ba lla s t w a te r a n d  sed im en t. 
Som e of th e se  Ballast W ater M an ag em en t 
T echniques (BWMTs) have proven to  have a 
good p erfo rm ance. It is difficult, how ever, to  
d e te rm in e  w h e th e r  th e se  te ch n iq u es  could be 
ap p lied  on b o a rd  ships. A part from  “scale- 
p ro b lem s’ (upgrad ing  of sm all p ilo t-pro jects to  
ac tu a l la rger facilities), it is very com plica ted  to  
d es ig n a te  p erfo rm an ce  s ta n d a rd s  for BWMTs. 
W hich p e rcen tag e  o f “(m icro-)organism -kill” is 
req u ired  to  call a  certa in  BWMT effective? From 
various s tu d ies  an d  p ub lica tions it becam e 
clear th a t  n o  BWMT can be  100% effective. 
BWMTs can, how ever, reduce  th e  risk of 
in tro d u c tio n  of alien species in b a llast w a te r by 
approx im ate ly  99 %. This is o ften  ach ieved  by 
com bin ing  d ifferen t tech n iq u es. Future IMO- 
reg u la tio n s  will have to  d es ig n a te  w orld-w ide 
p erfo rm an ce  s tan d ard s.

A p re sen ta tio n  m ad e  by a  rep resen ta tiv e  from  
th e  R otterdam  M unicipal Port M an ag em en t 
p re se n te d  th e  clear m essag e  th a t  p o rts  
strongly  p refer “on b o a rd ”-BWMTs. It w as 
em p h asized  th a t  tre a tm e n t facilities ashore 
will n o t provide an effective so lu tion  if sh ips 
are  n o t strictly  req u ired  to  u se  th o se  facilities.
It w as su g g es ted  th a t  th e  u se  of p o rt facilities 
for large volum es of ba llast w a te r is n o t 
p referred . T rea tm en t of ba lla s t w a te r sed im en t 
ashore  m ig h t be a viable option .

A rep resen ta tiv e  from  th e  Royal A ssociation of 
N e th e rlan d s’ Shipow ners em p h as ized  th a t  
BWMTs shou ld  be desig n ed  for easy 
app lica tion . In th is  regard , it w as su g g es ted  
th a t  a  BWMT like filtering , w hen  app lied  prior 
to  d ep a rtu re , is q u ite  p rom ising . If, for exam ple, 
b a llast w a te r w ou ld  be tr e a te d  a t  th e  p o in t of 
in take  in po rt, th e  a m o u n t o f sed im en t in th e

b a llast tan k s  could  be m in im ized . Since ballast 
sed im en t is know n to  con ta in  a vast variety  
an d  n u m b e r of alien species, a  red u c tio n  in th e  
a m o u n t o f sed im en t in b a llast w a te r can 
significally reduce  th e  p o ten tia l for h arm fu l 
in tro d u c tio n  of species. This BWMT h as positive 
econom ic ben efits  as well, by reducing  th e  
w eigh t o f th e  ballast.

A look inside a  ballast tank.

3.2 Which BWMTs are promising?
A brief p re se n ta tio n  w as m ad e  on a  rep o rt on 
p rom ising  BWMTs: “S uitab le  te ch n iq u es  for 
tre a tin g  b a llast w a te r”10, w ritten  a t th e  
d irection  of th e  N orth Sea F oundation . The 
m a jo r find ing  of th is  stu d y  w as th a t  filtra tion  
an d  hydrocyclone are  particu la rly  p rom ising  
BWMTs. They can be reg a rd ed  as fo rm s of 
p re - tre a tm en t, since add itiona l tre a tm e n t is 
necessary  to  rem ove th e  sm allest m icro ­
o rgan ism s from  th e  ba lla s t tanks. As 
m en tio n e d  earlier, th e se  te ch n iq u es  can have a 
positive econom ic effect by reducing  th e  
a m o u n t o f sed im en t in th e  tanks. UV- 
tre a tm e n t is considered  as a p rom ising  
add itiona l BWMT in com bination  w ith  
filtra tion  an d  hydrocyclone techn iques.

io  N etherlands and  original titleL “Kansrijke technieken te r  behandeling  van ba llastw ater”, S.C. Tervoort, Heiloo 14 januari 2000. 
An english sum m ary of th is  report is available a t NSF's in te rn e t site ww w .noordzee.nl.

http://www.noordzee.nl
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U V-m etbods can re su lt in nearly  99 % kill o f all 
b a llast w a te r o rgan ism s. D isadvantages of th is 
tech n iq u e  are  its  h igh costs an d  th e  necessity  
for fre q u e n t rep lacem en t of th e  UV-lamps.

The cu rren t IMO g u ide lines11 rely heavily on 
Ballast W ater Exchange (BWE) m eth o d s. There 
are th re e  BW E-m ethodologies:

1. m id -ocean  exchange a n d  seq u en tia l m e th o d  
(em pty ing  a n d  refilling of ba llast tan k s  a t 
one tim e);

2. d ilu tion  m e th o d  (loading of u p p e r  side of 
ba llast ta n k  w hile d ischarg ing  from  b o tto m  
side); a n d

3. flow -th rough  m e th o d  (loading of ba llast 
ta n k  from  b o tto m  side, d ischarge of ba llast 
w a te r via deck).

A lthough th e se  m ethodo log ies can sign ifi­
cantly  reduce  th e  chance of in troduc tions, 
various BW E-methods can have serious 
nega tive  repercussions on ship safety. Further, 
BWE is difficult, if n o t im possib le, to  apply 
inside th e  N orth Sea reg ion  becau se  of its  low 
w a te r d ep th . A no ther d isad v an tag e  of m ost 
BW E-methods is th a t  a relatively large p a r t of 
th e  o rgan ism s are  able to  survive in th e  
sed im en t. Only th e  d ilu tion  m e th o d  
significantly  reduces th e  a m o u n t o f o rgan ism s 
in th e  b a llast w a te r sed im en t. The d ilu tion  
m e th o d  is n o t im m ed ia te ly  viable since it 
requ ires ex tensive m od ification  of existing  
ships. N evertheless, BWE can be a  usefu l tool 
for ce rta in  ship voyages. The fo rthcom ing  IMO 
reg u la tio n s will likely allow  th e  app lica tion  of 
various BW E-methods.

A part from  on b o a rd  tre a tm e n t, it is possib le to  
tr e a t  ba lla s t w a te r ashore. M ost existing  
BWMTs can be ap p lied  in p o rts id e  in sta lla tions. 
The ad v an tag e  of th is  app roach  is th a t  shore 
in s ta lla tio n s  have a g rea te r technical flexibility.

Eleavy reliance on th is  form  of tr e a tm e n t is n o t 
cu rren tly  re co m m en d ed  becau se  of concerns 
a b o u t th e  capacity  of p o rt facilities to  han d le  
th e  large q u a n titie s  of ba lla s t th a t  w ou ld  be 
delivered  ashore. However, p o rt facilities for 
tre a tin g  b a llast w a te r sed im en t (and, if 
necessary, b a llast w ater) could be an  op tion  for 
sh ips th a t  a re  n o t capab le  of on b oard  
tre a tm e n t, or, in case of em ergency. An 
em ergency  s itu a tio n  could be th a t  ha rm fu l 
in tro d u c tio n s  have tak en  place a n d  sh ips arrive 
in p o rt w ith  b a llast w a te r o f a  susp icious 
origin.

O ther BWMTs, such as th e  u se  of chem icals an d  
h ea tin g  have n u m ero u s  adverse env ironm en ta l 
or safety  effects. N evertheless, h ea tin g  could 
be  a  p rom ising  te c h n iq u e  w hen  residual h e a t 
o f th e  sh ip s’ energy  system  is used.

Summarizing conclusions:-------------------------
It is very com plica ted  to  p roduce  p erfo rm an ce  
s ta n d a rd s  for BWMTs. It is dear, how ever th a t  
no  single BWMT can be 100% effective.
A lthough several BW E-methods ap p ea r to  have 
n u m e ro u s  d isadvan tages, n ew  IMO reg u la tio n s 
will likely allow  th e  app lica tion  m an y  of th e se  
tech n iq u es.
A stu d y  co n d u c ted  on b eh a lf  of th e  N orth Sea 
Foundation  concluded  th a t  filtra tion  an d  
hydrocyclone techn iques, in com bination  w ith  
UV are  a  particu la rly  p rom ising  a n d  effective 
option .
The n eed  for on shore tre a tm e n t of ba llast 
w a te r a n d  sed im en t m u s t be m in im ized . BWM 
asho re  sh o u ld  be considered  as an  op tion  only 
w hen  on b o a rd  tre a tm e n t is n o t possib le  or in 
case of an em ergency  (for exam ple, w hen  a 
certa in  vessel h as  taken  in b a llast w a te r from  a 
sea  w ith  toxic algal bloom s), 

v . ________________________________________________________________________________________________ y

11 “Guidelines for th e  control and m anagem en t of sh ip s'ballast w ater to  m inim ize th e  transfer of harm ful aquatic organism s and 
pathogens, Resolution A.868(20), IMO, London 1998
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Chapter 4

ARE W E PREPARED FOR A  W O R ST  CASE SCENARIO? (W O R K SH O P )

D uring th e  second  h a lf  o f th e  M arine Forum, 
th e  p a rtic ip an ts  w ere d iv ided in to  tw o  
w orkshop-groups. A fic titious p ress re lease  w as 
h a n d e d  o u t w hich co n ta in ed  a  w o rst case 
scenario: “Exotic species cause d isas te r in th e  
N orth Sea”. In th is  scenario, a  toxic a lga  a n d  th e  
C hinese M itten  Crab have cau sed  d isastrous 
effects a long th e  N etherlands N orth Sea coast. 
The tw o  groups w ere  asked  to  design an 
“em ergency  p la n ” for such a s itu a tio n . A 
checklist w ith  op tional m easu re s  included:

• applicab le  BWMTs (4.1);
• sam pling  m e th o d s  an d  record  keep ing  (4.2);
• m o n ito rin g  of th e  N etherlands N orth Sea 

coast (4.3); an d
• m iscellaneous m easu re s  (4.4).

The g roups prio ritized  each of th e se  m easu res  
a n d  d e te rm in ed  m easu re s  o f h igh priority. For 
th e  sake of clarity: a lth o u g h  th is  w orkshop  w as 
prim arily  focused  on th e  risks involved w ith  
th e  im p o rt o f alien species in th e  N orth Sea, 
th e re  w as also a tte n tio n  for m easu re s  w ith  
reg a rd  to  th e  expo rt of alien species from  th e  
N orth Sea to  o th e r sea  areas.

Discussion during the workshops: 
Ballast Water treatm ent seems to be the most sensible option.

4.1 Applicable BWMTs
G roup A gave equal prio rity  to  ba lla s t w a te r 
tre a tm e n t com pared  to  sam pling  an d  
m o n ito ring . On b o ard  so lu tions involving 
tre a tm e n t op tions w ere reg a rd ed  as strongly  
preferable.

G roup B a rg u e d  th a t  th e  p reven tion  of th e  
ha rm fu l in tro d u c tio n s  shou ld  have fa r m ore 
priority  th a n  b a llast w a te r sam pling  a n d  
ecosystem -m onito ring . A rgum en t for th is  w as 
th a t  b a llast w a te r t r e a tm e n t can of course 
p reven t th e  occurrence of harm fu l 
in troduc tions.T h is  g roup  focused  on design ing  
a p ilo t-p ro ject for a BWMT a n d  developing 
p erfo rm an ce  s tan d ard s.
The group  p roposed  th a t  sed im en t shou ld  be 
rem oved  from  th e  ballast w a te r before intake, 
by using  a hydrocyclone or a filtering  techn ique. 
This could be done on b oard  or by using  a 
properly eq u ip p ed  p o n toon  in th e  p o rt of 
dep artu re . UV w as reco m m en d ed  as an 
add itional BWMT to  rem ove th e  sm allest 
organ ism s.T his approach  w as chosen because  
it w ou ld  allow  bo th  new ly bu ilt ships as well as 
older sh ips to  take  in clean ballast in 
N etherlands ports, th ereby  reducing  th e  export 
of n o n -ind igenous species from  th e  N orth Sea 
region. A com prehensive study  w as p roposed  to  
explore op tions for such “prior to  d e p a rtu re ”- 
BWMTs.

This g roup  s ta te d  th a t  th is  m easu re  shou ld  be 
carried  ou t in d ep en d e n t of th e  speed  of 
developm ents w ith in  th e  IMO. Besides th is, it 
w as generally  ag reed  th a t  th e re  is a com pelling 
n eed  for perfo rm ance  s tan d ard s  for BWMTs. A 
feasibility study  shou ld  be carried  o u t to  
desig n a te  w hich perfo rm ance  s tan d a rd s  a 
tech n iq u e  has to  m ee t to  be a w idely accep ted  
BWMT (see also A ppendix III an d  C hap ter 5, 
action 3). Such a study  could co n trib u te  to  a 
constructive d eb a te  w ith in  th e  IMO on th is 
m atte r . At th e  m o m en t of w riting  th is  brochure, 
such a p ilo t-p ro jec t h as already  been  s ta rted .
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4.2 Sampling methods and record keeping
G roup A gave h igh priority  to  estab lish ing  a 
m ethodo logy  for iden tify ing  th e  origins of 
b a llast w a te r o f sh ips v isiting  N etherlands 
N orth Sea ports. The g roup  reg a rd ed  th is 
m easu re  as p articu la rly  im p o rta n t becau se  it 
could serve as th e  basis for a risk analysis for 
th e  N etherlands N orth Sea. An em ergency  plan  
in a w orst case scenario  shou ld  th ere fo re  
con ta in  a m a n d a to ry  no tice  p rocedu re  for th e  
origins of b a llast w a te r for every incom ing 
vessel. The sam pling  o f b a llast tan k s  of 
individual vessels w as n o t reg a rd ed  as 
ap p ro p ria te  in a w orst case scenario.

G roup B did  n o t give specific prio rity  to  
sam pling  a n d  record  keeping.

4.3 Monitoring of Netherlands North Sea 
coast

W orkshop-group A exp ressed  th e  view  th a t  
m o n ito ring  of th e  ecosystem  is critical to  
estab lish ing  a  “base lin e” u n d e rs ta n d in g  as a 
reference p o in t for th e  n a tu ra l m a rin e  
b iodiversity  in th e  (N etherlands) N orth Sea 
area. This w as reg a rd ed  as a  m easu re  of high 
priority  in a w orst case scenario.

G roup B did  n o t w ork o u t or give specific 
prio rity  to  m o n ito rin g  options.

4.4 Miscellaneous measures
G roup A s ta te d  th a t , in a w orst case- 
em ergency  p lan , a w arn ing  sho u ld  be m a d e  to  
re levan t partie s .T h e  shellfish in d u s try  w ou ld  
have to  be d o se d  for an e x ten d e d  tim e  period. 
The first response  to  a d isastro u s s itu a tio n , in 
ad d ition  to  m o n ito ring  a n d  applying BWMTs, 
sh o u ld  be m obilizing of all p a rtie s  involved 
(relevant m in istries, scientists, etc.). Also, th e  
available know ledge shou ld  be g a th e re d  a n d  
m obilized.

Summarizing conclusions:------------------------- N
W hile design ing  em ergency  p lan s  for a 
fic titious w orst case scenario, th e re  sh o u ld  be a 
focus on no tice  p rocedu res for th e  orig ins of 
ba lla s t w ater, m obilization  of ex p ertise  and... 
la s t b u t n o t least... b a llast w a te r tre a tm e n t. 
S tud ies a im ing  a t developing applicab le  
filte ring , hydrocyclone a n d  U V -techniques w ere 
strongly  recom m ended , regard less of w orst 
case scenario ’s or IMO proceedings.
Prior to  developing BWMTs, p erfo rm an ce  
s ta n d a rd s  have to  be designed . A feasab ility  
stu d y  for th e  d ev e lopm en t of a  w idely accep ted  
BWMT h as s ta r te d  d u ring  th e  a u tu m n  of 2000. 
This can be  reg a rd ed  as a firs t re su lt of th is  
M arine Forum.

V __________________________________________________________________________________________________
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Chapter 5

AGREED ACTIONS A N D  TIMETABLE

As m en tio n ed  before, a  study  on perform ance 
stan d ard s has already been  sta rted . In th e  
following tab le , th ese  an d  o ther po ten tia l 
initiatives are listed  w ith a provisional tim e  
table. The lead  party, th e  “gua rd ian ” and  
p a rtic ipan ts  of each action are listed  as well.

The partic ipan ts agreed  on one initiative to  be 
carried ou t in th e  n ear fu ture: a  trial-project 
a im ed  a t developing perform ance standards for 
BWMTs. Also, th ere  w as general ag reem en t th a t  a 
“prior-to d ep a rtu re” BWMT (filtering techniques 
in com bination w ith  UV) should  be developed.

s  \
Agreed action (Provisional) Time frame Lead, guardian and participants

1 W riting and  publication of 
M arine Forum brochure on 
in te rn et site North Sea Foundation 
(www.noordzee.nl)

July 2000 - Jan 2001 Lead: North Sea Foundation 
Guardian: —
Participants : North Sea Foundation and  
participan ts MF

2 Distribution of M arine Forum 
brochure within relevant 
fram eworks an d  o rganisations 
(possibly ICS and /o r IMO)

Oct 2000 - July 2001 Lead : North Sea Foundation 
Guardian : -
Participants : North Sea Foundation, Royal 
Association of Netherlands Shipowners

3 Feasibility study for the  
developm ent of a  widely accepted 
BWMT (project h as already sta rted  
during au tu m n  2000)

Sept 2000 - Dec 2001 Lead : IWACO 
Guardian : —
Participants: Royal Association of 
N etherlands’ Shipowners, IWACO, Ministry 
of Transport, North Sea Directorate 
(financier), Wolfard’s m echanical 
engineering, VOPAK

4 Publication of one or m ore 
articles in relevant 
papers/m agazines on MF brochure 
an d  feasibility study

Jan 2001 - June 2001 Lead : North Sea Foundation 
Guardian : —
Participants : North Sea Foundation, Royal 
Association of N etherlands’ Shipowners, 
North Sea Directorate

Possible action Time frame Possible lead, guardian and participants

5 Launching of pilot-project: 
developing a  “prior to  dep artu re” 
hydrocyclone an d  UV technology

V

2001 /2002 Lead : Royal Association of N etherlands’ 
Shipowners, IWACO 
Guardian : North Sea Foundation 
Participants : M aritim e industry and  
Ministry of Transport, Directorate - 
General Freight Transport

J

http://www.noordzee.nl
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Appendix I

LIST OF PARTICIPANTS

(p aric ip an ts’o rgan iza tions are 
all lo ca ted  in th e  N etherlands)

Aquasense Consultants
Mr. W  G ot jé  
P ostbus 95125 
1090 HC A m sterdam  
Tel. 020  592 22 44  
Fax 0 20  592 22 49  
w g o tje@ aq u asen se .co m

Rotterdam Municipal Port 
Management
Mr. C. de Keijzer 
Postbus 6622 
3002 AP R otterdam  
Tel. 010 2521575 
Fax 010 4767809
cees.de.l<e ijzer@ p o rt.ro tte rd am .n l

IWACO, Consultant for water and 
environment
Mr. F Tjallingii 
P ostbus 1413 
7500 BK E nschede 
Tel. 053 4830112 
F.Tjallingii@ grn.iwaco.nl

Royal Association of Netherlands’ ship 
owners - operational affairs
Mr. T.F.Moll 
P ostbus 2442 
3 0 0 0  CK R otte rdam  
Tel. 010 4146001 
Fax 010 233 0081 
moll@l<vnr.nl

Ministry of Agriculture, Nature 
Management and Fisheries (LNV)
Mr. P. van der W ielen  
Postbus 20401 
2500 EK Den Haag 
Tel. 070 378 68 68

Neterlands institute for the Law of the 
Sea (NILOS)
Mr. H. Dot inga 
A ch ter St. P ie ter 200 
3512 HT U trech t 
Tel. 030  2537060 
b .doting  a@ law .uu.nl

Netherlands Institute for Sea Research 
(NIOZ)
Mr.J.W. de Leeuw  (chairm an M arine  
Forum)
P ostbus 59 
1790 AB Den Burg 
Tel. 0222 36 93 6 4 /6 6  
Fax 0222 31 96  74 
deleeuw @ nioz.n l

Mr. G.C. Cadee 
P ostbus 59 
1790 AB Den Burg 
Tel. 0222 369 300

Mr. H. L indeboom  
P ostbus 59
1790 AB Den Burg, Texel 
Tel. 0222 36 94  10 
Fax 0222 31 96  74 
banl@ nioz.n l

Fish Product Board, Mussel 
department
Mr.A.J. Leerling
Tel. 0113 571301
Fax 070 399 9426
lucas.m ossell<antoor@ w xs.n l

Netherlands Institute for Fisheries 
Research (RIVO-DLO)
Mr. S.J. de  Groot 
P ostbus 97
2 080  AB S an tpoo rt-Z u id  
g ro o ta re s@ b e tn e t.n l

University of Groningen, Department 
of Marine Biology
Mr. W. Gieskes 
P ostbus 14 
9750 AA H aren 
Tel. 050  363 22 41 
w .w .c.gieskes@ biol.rug .nl

Mr. W.J. W o lff  
P ostbus 14 
9750 AA H aren 
Tel. 050  363 22 60 
Fax 050 363 52 05 
w .j.w olff@ biol.rug.nl

Ministry of Transport, Public Works 
and Water Management:

*  N orth  Sea D irectorate
Mrs. S. van Gooi
P ostbus 5807
2280 HV Rijswijk
Tel. 070-3366622
Fax 070-3900691
s.vgool@ dnz.rw s.m invenw .nl

* National Institute for Coastal and 
Marine Management (N.I.C.M.)
Mrs. M. Vink
P ostbus 8039
4330 EA M iddelburg
Tel. 0118 67 22 20
m . a.vinl<@ril<z.rws. m invenw .nl

Mr. L.P.M. W etsteyn
P ostbus 8039
4330 EA M iddelburg
Tel. 0118 67 22 0 0 /23  02
1 .p.m .j.w etsteyn @ rikz.rws .m invenw .nl

* Directorate of Freight Transport
Mrs. M. van Binsbergen  
P ostbus 2 0 9 0 4  
2500 EX Den H aag 
Tel. 070  3516171 
Fax 070 3511548
M arieke.vb insbergen@ dgg.m invenw .n l

North Sea Foundation
Mr. E. Donkers (e.donkers@ noordzee.nl) 
Mr. E.J. M alta
(erik jan .m alta@ noordzee.n l)
Mrs. I. Span (i.span@ noordzee)
Mrs. S. C. Tervoort (m a r itim e  c o n su ta n t  
to  N orth  Sea F oundation)
Mr. V. Klap (m inu tes)
D rie b a rin g s tra a t 25 
3511 BH U trech t 
Tel. ++ 31 30 2340016 
Fax. ++ 31 30 2302830

TNO - Institute of environment, energy 
and process innovation
Mr. J.W. Assink  
Postbus 342 
7300 AH A peldoorn  
Tel. 055 5493905 
j.w .assink@ m ep.tno .n l
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mailto:grootares@betnet.nl
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mailto:e.donkers@noordzee.nl
mailto:erikjan.malta@noordzee.nl
mailto:j.w.assink@mep.tno.nl


N orth Sea Foundation  2001 19

Van Ommeren Shipping
Mr. P.R. M eijer  
P ostbus 317 
3 0 0 0  AH R otterdam  
Tel. 010 46 4  9111 
Fax 010 4 6 4  26 33
#T echnicalD ept.% V O S#@ seam ail.geis.com

Vopak
Mr. R.A.S. Verm eulen  
P ostbus 150 
3300 AD D ordrecht 
Tel. 078-6528528 
rverm eulen@ vopal< .com

Willem Pot BV
Mr.J.L. N ed e rh o f  
H e ld rin g s traa t 39 
3144 CE M aasslu is  
Tel. 010 245 70 92 
Privé 06  533 784 95

Wolfard’s mechanical engineering
Mr. M. de Vries 
P ostbus 5041 
97 0 0  GA G ron ingen  
Tel. 050  318 44  20 
Fax 050 312 76 01 
w olfard@ castel.n l

mailto:wolfard@castel.nl
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Appendix III

FEASABILITY STUDY FOR THE DEVELOPMENT OF 

A WIDELY ACCEPTED B W M T

O ne of th e  w orkshop  g roups a t th e  m arin e  
fo rum  decided  to  focus on th e  p reven tion  of 
ha rm fu l in tro d u c tio n s  of m a r in e  o rgan ism s 
a n d  p a th o g en s . The g roup  of p a rtic ip an ts  
rep resen tin g  th e  KVN R, VOPAK, WOLFARDS an d  
IWACO got to g e th e r  a n d  la id  dow n th e  ou tlines 
for a  feasib ility  study. This stu d y  h as th e  aim  to  
exam ine  th e  feasib ility  of a  techn ica l so lu tion  
of th e  p rob lem s re la te d  to  b a llast w a te r w ith in  
in te rn a tio n a lly  accep tab le  s tan d ard s .T h e  study  
will focus on tw o  re la te d  issues: firs t o f all 
reducing  th e  risk of th e  in tro d u c tio n  of m arin e  
o rgan ism s a n d  p a th o g en s , as spoken of 
extensively d u ring  th e  fo rum , a n d  secondly on 
p reven ting  th e  accu m u la tio n  of sed im en t in 
b a llast w a te r tanks.

The stu d y  will be  ex ecu ted  by IWACO, 
in te rn a tio n a l co n su ltan ts  for w a te r a n d  
env ironm en t, w ith  th e  co-operation  a n d  in p u t 
of above n a m e d  p a rtie s  a n d  th e  M inistry  of 
T ransport a n d  Public Works an d  W ater 
M an ag em en t - N orth Sea D irectorate of th e  
N etherlands.

The study  h as n ow  s ta r te d  w ith  a firs t p h ase  
fin an ced  by th e  N orth Sea D irectorate of th e  
M inistry  o f T ransport a n d  Public W orks of th e  
N etherlands. In th is  p h ase  a se t of crite ria  or 
s tan d a rd s  will be fo rm u la te d  for th e  fu r th e r  
deve lopm en t of a  Ballast W ater M an ag em en t 
Technique (BWMT).The q u estio n s to  be 
a n sw ered  in th is  p h ase  are  a m o n g s t o thers: 
w hich d em an d s  by re levan t p a rtie s  e.g. 
n a tio n a l a n d  in te rn a tio n a l au tho rities , IMO, 
ship ow ners, etc. a re  p laced  on a BMWT, an d  
how  can w e tra n s la te  th e se  d em an d s  in to  
w idely accep tab le  p erfo rm an ce  crite ria  for 
such an in sta lla tion?  After ob ta in in g  a  no tion  
of th e se  criteria, it is th e  in ten tio n  for th e  
follow ing p h ase s  of th e  p ro ject to  s tim u la te  
th e  d eve lopm en t of a BWMT th a t  can m ee t 
th e se  s ta n d a rd s  by com bin ing  existing  
te ch n iq u es  or developing n ew  techn iques.
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Colofon

Advises

This b rochure  con ta in s b o th  th e  rep o rt from  a 
recen t N orth Sea Foundation  o rg an ised  M arine 
Forum m ee tin g  (Hotel New York, R otterdam , 
27 /6 /00) a n d  in fo rm ation  on recen t 
developm ents in th e  field.

The N orth Sea Foundation  w ou ld  like to  th a n k  
all w ho  p a rtic ip a te d  in th e  Forum a n d  th o se  
w ho have co n tr ib u ted  to  th e  co n ten t of th is  
brochure.

Contacts

If you  have any co m m en ts  or q u es tio n s  arising 
from  th e  co n ten t of th is  b rochure  or if you  
requ ire  fu r th e r  in fo rm atio n  you  m ay  contact:

Edo Donkers
(Project M anager: sh ipp ing  a n d  env ironm ent) 
<e.donkers@ noordzee .n l> or 
Eelco Leem ans 
<e.leem ans@ n oordzee.nl>

d e i M i j  m  i .

N orth Sea Foundation
D rieh arin g straa t 25
3511 BH U trecht,T he N etherlands
tel +31302340016
fax +31 30 2302830
e-m ail: info@ noordzee.nl
w w w .noordzee .n l/scheepvaart

Copyright

Prior no tice  a n d  due  ack now ledgem en t of th e  
source is req u ired  if te x t from  th is  b rochu re  is 
rep ro d u ced  elsew here.

North Sea Foundation, 2001

The N orth Sea Foundation  (Stichting de 
Noordzee) is a  p rofessional n o n -governm en ta l 
env ironm en ta l o rg an isa tion  b a sed  in th e  
N etherlands. Its princip le  political objective is 
th e  su s ta in ab le  u se  of th e  m arin e  en v ironm en t 
a n d  in p a rticu la r th e  N orth Sea. The 
Foundation  is a  lobby ra th e r  th a n  an action  
g roup  a n d  can d raw  on a  w ide ne tw o rk  of 
scientists , policy m akers a n d  o th e r in te re s te d  
ind iv iduals for in p u t in to  its work. 
In ternationally  th e  Foundation  w orks closely 
w ith  Seas At Risk a n d  Friends o f th e  Earth 
In te rn a tio n a l a n d  via th e se  o rg an isa tio n s is a 
reg u la r p a rtic ip a n t in m ee tin g s  of IMO an d  
OSPAR.
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