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Eliminating hull-borne
aquatic invasive species

BIOFOULING CONTROL

The spread of aquatic
invasive species (AIS),
also known as non-

indigenous species (NIS)

translocated by
shipping, is not only

concentrated on ballast

water. In the last few
years, ship hull fouling
has increasingly been

recognised as a problem

as well. David Phillips,

editor of the Journal of

Ship Hull Performance,
describes current and
innovative approaches
to biofouling control
meant to deal with
hull-borne NIS.

arine ECoEVsiems ane Il'l-
. When non-native
apecies are introduiced,

deliberaiely or accidentally, they
Cal CAuse sErious enyironmental
and emonomic problems in their
new erviromment. They do this
i a number of ways, Inchiding
the destruction of local species
that are impomant 10 the envi-
ronment  There & no guestion
armang soenlisis that MI% are o
sefiows, expenslve, global prob
Fem, e thiat ship hadl fouling b
one of the major vecos for the
transfer of aguatic M5

IS are an economic as well
as an environmental problem
It is more efficent and far less
expensive o prevent the trans-
location of MI5 in the firs place
i tex eyt pepain the damage
they cause and eliminmate the
nowy-gstablished  species  and
prevent their further spread
Thus it is the responsibility
afl all those who sail ships he-
tween  envirenmental  zones
to mnake suie that they are not
translocating WIS wia fouling
o their ship’s hull

16  zhioa offehore ] Tz e T

Regukatory framework

The 815 threat is growing duoe
to ok shipping traffic and
alep perhaps because the an-
tifouling systems in use since
the ban of TED {tributyltin
hyekride) have heen generally
much less effective In elimi
nating hull Fouling,

The pressure, mosily regula-
tory, on shipowners and op-
eralors Lo prevent the spreasd
of MEs wia ship huoll foualing
is also increasing, with some
rigorous measures on the ho-
T

The |1|:|i-:|ri||1-r'r|1.'|li-::-|1:|'| irtia-
tive reganding hull-bome MNIS
has come from the MO in
the Form of “2001 Guidelines
for the control and manage-
meml ol ships’ hicfouling 1w
minimise the transfer of liva
sivie aguaile spectes”, adopaed
on July 15th 2001, These vol-
untary guidelimes, still wnder
review  recommend  vanous
bl hushandey messwres and
tecord-keeping  deslgned 1o,
as the e suppests, minimise
the tramsfer of MIS

Australia and New Fealand have
been at the forefromt of recog-
nising and addressing the lasue
of MI& They hawve been work-
ing on revising the AMZERCC
[Australian and Mew Zealand

Enviromment  and  Conserva-
thonn Council] code with a view
1o preventing bicinvasions into
Australia and Mew Zealand via
imernational  shipping. They
have commisanne]  exgensive
and Inedepth studies of cument
technology for biofouling con
irol, including types of coating
and in-water ceaning meth-
ads, amd have published their
firndiniga. They have issued diaft
guidelines and are evaluating
public response belore finalis-
ing

Recognising  the increasingly
setious problens of vasive al
fen species i Europe, the Euro
pean Commission is currently
working on 1 dedicated legis-
lative instrament on invasive
alien specles that bs due to be
adopred this vear

The Califomia Szate  Lands
Commission has drafed  leg-

islation  designed o prevent
the intoduction of RIS into
California, which Is making
s way through the legislatve
machine. Califomia is working
with other U5 and Canadian
Pacific Coast states and pro-
inces:  Chiegon,  Washington,
Alaska, Brivish Columbia and
Hawaii

The Podar Code s expected 10
include  measares 0 presen
the impeort of KIS into sensitive
polar waters

Implementing an effective sys-
tem can be much less expensive
and sressful iF one looks well
alead, plans newhuilds accond-
ingly newy, chooses hull ooat
ing sstems with impending
regulation in mind and applies
theerm at the next scheduled dey-

docking

The current approach

Al hull coatings foul invarving
degree. How much they foul
depends on the coating iself,
the operational pattem of the
vessel, the climate and there-
fore the temperature of the



water in which the ship oper
ates. Perhaps 2080 of the wordd
fleet B using blocidal antifoul
img coatings. [n most cases the
coating ks applied at newbaild
sfage and patched remeewee] o
replaced during eawch dass-re
quired dv-docking. The vessel
operator may schedule in-water
cleaning in between drv-dock-
ing, but in-water cleaning of
Fualls and particulady of niche
areas s Galrly Infrequent

I'hie twr major barriers w effec
tive handling of the global MIS
prublem are

B The hull coatings in general
s are nod sultable for inowaen
cleankng b bn-water ceaning
is an essential pam of the solu-
Ficen ko SIS,

B i oreder for the M5 spreail
i be curtalled, ships mioss leave
their port of origin with a dean
hull, and concentration needs to
ke cxmi the beginming o the vy
ae jusd am much or more than
on the state of the hall ar dhe
port of destimaticn Cumrent «f
forts by pors and states 1o limit
the spread of MIS concentrate
on anenming ships and neglea
thiose that are outwand bound
Biocidal coatings  hawe  fouwr
makn issues

B They are foxic amd by Lhieir
mature pollute the marine i
vironment and pose 3 hasud
I non-Largs= llIl.'._-!I'-i'-"I'I"\. 28]
marine life in general and po-
tentially to human healeh, as
mumrerans studies hive found
B They are not sultable for
im-water cleaning The clean
ing depletes and damages the
coatimg and produces a mlse
discharge of bicades

B A number of copper-tole
ant and other kiocide-tolerant
aquatic species have been found
(for example the fouling alga
Emocarpus silicubosus and the
invasive brwesan  Schizopo
rella subtorguata] that thri
on ihese toxicants and are not
deterred by thie copper-based AF
coatings.  The biocide-taberant
spectes become  tougher  and
e peslstant than the nonbio
cide tolerant specivs in he en
vironment they invade posing
a worse problem than noomal
invasive species Thas hiocidal
antifouling  oeeates “gladiaco
species” of invaders that domi-
rate the imvaded ane

= Riocidal AF cnatings ||_'|,||,|i|q
3 wialer flow for the hiochdes 10
b replenished and comtinue to
leach. The back of flosw in nichs
areas miakes this type of coating
ineffective or les elfective. While
thew can b effective in present-
img meich of the macrofouling
i the main hull, a1 least for
A Year or rao there are many
michie areas of the ship that they
dia pol protect: S chesis, grat
ings, the stem ared, bilge keels
thrster innets and  similar
mooks and cranmics tend not to
hee l:-.rl rlear of macrolouling by
Fineidal amtifoaling coatings
Some ships have switched 1o
feuling-releass coatings with or
without cleaning. This svstem
ix only effective on the main
biall ef fast ships thae do il
stay long in port of &t anchol
Fouling-release  coatings  have
the following issues:

B They tend i be fragile andd
easily damaged. Thaes they can
mot be cleaned with abrasive
brushes and anly microfouling
can be pently remaoved without
ruiming the coating

B They require a water flow
pasi them w work. Thus (n
niche areas they are ineflective
B I a vessel is laid up for any
lempth ol timie it tends g0 foul
B There is a question about the
toeiclry of these coatings. Porex
ample, sudies have shosen that
silicomne  fouling-release  coat
ings interlere with the ergemes
in hamacde glue This s a bio-
chemical reaction, nod simply
3 surlace enetgy manilestation
Research has also shown that
silicome oils can smather ben-
thic organisms. AL the very least
mone reserch B required The
precautionery principle applies
Frequent drv-docking o clean
thie hull weomn ld ke iddeal, This is
howeer,  imprsctical and  mol
feasible for economic reasons
Ihe 1340 guidelines, the draf
AMZECC code rmevision, EL
guidelinegs and the ( slifomia
State |ands Comimisaon-prn
posed regulations all acknowl
eldpe the need for in-water
cleaning between drv-docking
in arder to remose macmioul
ing that haz accumulated on
the hull and in the niche areas

regardless of coating tpe
and therefore poses a threat of
spreading KIS [ ]
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However, in most poers and
slites, in-waler dleaning of Bio-
cldal  antfoaling  coatings 8
forbidden

And even where it is permitied,
underwater cleaming of a bio-
cidal anvifouling amd fouling-
release coatkngs ofiem damiage
the coating and are hazardous
to the envitonmaent, In-water
cleaning of a fouling-release
coating with any degree of
rnacrcdfouling is ar least dansag
img to the coating and possibly
to the environment as well. The
environmental effects of foul-
img-release coatings are largely
unressirched, although there s
evidence of toxbeiny

Ii is penerally agreed that in-
water cleaning must be part of
amy' haidling, yet the antifoul-
g and fouling-release coatings
I general use impose severe e
grictions on in-water cleaning,
The fime i right for a fulky
waorlerhle soluticon that = ae-
ceptahle to governments, por
autharles, environmental
groups and the shipping indues-
try. The ideal selution would
alser Bring with it fuel savings,
reductbon of GHG {preenhouse
gasen) and other emisslons and
elimination of the contamina-
tiom of ports and oceans caused
by b meetals and other 1oxi-
canta contained In traditional
hlocldal antkfowling paines

Ccomprehensive approach

It can be a big mistake 1 adopt
aonetrack approach 1o solving
the MI5 issue without taking
other related facors inio con-
sideration

MRS e an envvironmental and
ecomomic problem Any selu
ticen o the problem has to ke
into account all related environ-
mental and economic factors,
(herwise the soluticn smply
becomes a new prohlem

The main facrors that neal o
be taken into account ane

B preventing the spread of MIS,
B avoiding wxis polhaion of
watel column and sediment
contamination,

B improving fuel efficiency, thus
reducing nomious air emission,
B doing all of the above in
a way that is economibcal and
cos-effective 1o the shipping
industry 50 as to reduce the
ovierall cost of shipping

1B  zhio s offehore | Iz e T

Macrofouling in & niche area of a ship coated with antiouling palint

Ay solution, in order o be
workable, popular and  en-
farceable, has to halance wp all
thiese facuors, The test of any ap-
proach is how little one has to
compromise with any of these
[

Alternative, non-toxic
approach

The challenge is to find an al-
ternative appioach B the M
protlenm that (s novel, different
and aligns with the recommaen-
dations of the above-guoted
sudy

There are a number of non-
toxle coatings and systems, The
one described here 5 a com-
mercially available glassilake
ST (surface treated compos-
g, This sistem combines a
hiard, Inen glassil ake - rel nforced
coatlng with moutine In-watel
cleaning

The hard coating is propery ap-
plied over the entire underwa-
ter hull incduding niche areas
(bt not the propeller): inside
seq chiests, on the nudder, in the
thruster tunnels, et I applicd
propedy on correctly prepared
steel, aluminum or GRE 1 can
last the life of the hull with
minimal touch-ups during rou-
tine dry-dodking, The moating is
biommosgenous and relatively thids
(useally 1000 mikmons). Mo
primer o ether type of coating
required. It is casily applied di-
recthy 1 the prepared hull, wsu-
ally in varo coats, with an oves-
coat time of abowt three hoawrs
ininkmwm and ne madmamn.
The hull is then deaned regu-
lardy in the water using mie-

chanical brushes, high-pressure
wiiler jel and a wariely of other
tools, deally from a fuel con
sumpgion and MIS point of
view, the fouling is kept at no
more than a light slime laver
(e frespiency of deaning will
depend on the operating pat-
termn of the vessel and the cli-
miate in which it is sailing.
Cleaning of the main hull is
done by lamge, diver-operated
multiple  bBrush  machines
Miche areas are cleaned with
smaller brushes and with high-
pressure water jet equipment
I the ship is clewned regular-
Iy, there need be no concermn
ahout biginvasions on  the
part of the fouling remaoved
since it will be local species
Llsing this system, a 400m-
leng YLEC can be dleaned at
anchor by vwo teams of divers
in less than 12 hours,

In wrder for the niche areas
1 he cleaned thoroughly, a
third team concentrates only
on them and the overall time
of deaning remains the same
Thi cost of the cleaning is far
outweghed by the nsuhing
fuel savings: Even a slime laver
can produce a fuel penalty of as
much as 18%. With today's fuel
prices, the cost of cleaning can
be more than recouped on the
very mext voyage Une rmapor
cnidae line using this svatem has
announced fuel savings of 1F
compared  with its  previous
bicadal antifouling svstem
The fouled ship s cleaned be
fore leaving pon. Thus any foul
ing picked wp locally will be
remioved and nod translocanesd

Very little fouling accumulates
e route. Therefore, the ship ar-
rives at s mest poa of call with
a clean hull. If it remains In
por for any length of time and
avcumulates any macredouling
it ix agamn cleaned before leav.
ing port so that the potential
MIS are cleaned off before the
ship sails

This sstemn has the added
benefit of making a dry-dock
interval of seven and a hall w
ten years posalble, an least from
the underwater hull protection
and  maintenance and  foul-
ing contmel point of view The
coating Is expected 1o last the
entlre service N of the ship
with only mincr touch-ups of
any mechanical damage, which
can easily be camied our dur-
ing routing, class-required dry
docking  withour  interfering
with other activities

Some changes would be e
aueired 1o operations and infra-
atiuciure, s the svstermn could
niof b expented o be applied
universally overnight. Bui im-
plementation  for any vessel
ol begin a0 s pest sched-
wled div-docking. [t B & mat
ter of biassing the hall, replac-
ing the coating and beginning
a deaning routine. And it can
e performed immedinedy on
all mewhullds. Many shipping
companies have alieady Imple
menited the system successfully,
I is a nowel, simple, workahble
approsech that has been tested
and  walidated  commercially
[t eliminates active, toxic in-
gredients in bottom paint and
substitutes elbow-prease dean-
ing. The fouling crganisms are
easily remmoved without harm
1o the coating or hazand 1o the
EnvIronmeni
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