
A ballast-water treatment system
that pays for itself by reducing
hull corrosion and eliminating
the need for steel renewal is one
of the more unlikely environmen-
tal benefits to have spun off from
the new ballast-water conven-
tion.

The Venturi Oxygen Stripping
(VOS) system, devised to treat
ballast water to International
Maritime Organisation (IMO)
standards, could also provide a

viable alternative to environmen-
tally unfriendly enhanced bal-
last-tank protection methods like
the new performance standard
for protective coatings (PSPC).

A study by manufacturer NEI
Treatment Systems based on the
trading life of a panamax bulker
found  that “over a 25-year period
the savings in reduced corrosion-
maintenance costs is shown to be
far greater than the total lifecycle
cost of the VOS system”.

The knock-on benefit from the
ballast-water treatment comes
from the basic principle that re-
ducing oxygen levels in ballast
tanks significantly reduces the
oxidation of steel.

VOS works by removing 95%
of dissolved oxygen from ballast
water in less than 10 seconds by
mixing in low-oxygen inert gas
on taking ballast. When ballast is
drained, inert gas is introduced to
the empty ballast tanks.

Gas-sulphur levels produced
are well below those that produce
sulphuric-acid corrosion.

A study by BMT Fleet Technol-
ogy of the VOS system found de-
oxygenation corrosion rates were
substantially reduced by up to
84% in some conditions.

A previous Japanese study by
Sumitomo Heavy Industries
found a 90% decrease in corro-
sion rates in a capesize bulker us-
ing a deoxygenation system.

Greece’s Hellespont Shipping
has also been experimenting with
inert-gas systems in ballast tanks
to reduce corrosion rates and em-
ployed the system on four ultra
large crude carriers (ULCCs) it
built in 2002 with some success.

NEI believes its ballast-water
treatment system compares
favourably with new coating reg-
ulations and other traditional
methods such as sacrificial an-
odes. 

NEI claims that “independent
testing of the VOS system indi-
cates that steel corrosion pro-
gresses so slowly that a ship
would reach the end of its 25-year
design life before any ballast tank
steel renewal would be re-
quired”.
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The first ballast-water treatment
systems are starting to slowly fil-
ter through the rigorous approval
system but the process is not hap-
pening quickly enough for own-
ers trying to meet compliance
deadlines.

Virginia-based NEI Treatment
Systems has only just become the
first to be granted final flag-state
approval for its Venturi Oxygen
Stripping (VOS) system last
month. Sweden’s Alfa Laval’s
Pure Ballast is scheduled to have
full approval by April 2008 and
others like OceanSaver and
Greenship are not far behind.

In a late reprieve, it now looks
like the International Maritime
Organisation (IMO) will delay the
compliance dates in the Ballast
Water Convention, which has not
yet been fully ratified and is not
in force.

But as things stand, the clock is
ticking on the introduction dead-
lines with at least 500 new ships
with a ballast capacity of less
than 1,500 m3 due to be fitted
with the equipment in 2009.

The market is potentially mas-
sive for ship-machinery manufac-
turers. The International Associa-
tion of Classification Societies
(IACS) estimates the initial 500

newbuildings is just the start
with another 1,223 new vessels to
be fitted between 2009 and 2016.
Then, around 45,000 existing
vessels will have to be retrofitted
between 2014 and 2016.

There is little choice available
and yet it is an important invest-
ment decision for owners. Alfa
Laval’s system with 1,000m3 per
hour treatment capacity costs
around EUR 530,000 ($779,000)
to install and there is a $0.07/m3
treatment cost for the system over
the vessel’s life time. An industry
report commissioned by Lloyd’s
Register (LR) found the average
cost of a 200m3 per hour unit is
around $340,000.

LR’s Gillian Reynolds commis-
sioned the review of ballast-water
systems as worried owners, see-
ing the deadline approaching,
contacted her for help.

The report, “Ballast Water
Technology Treatment”, found
that most of the 24 systems re-
viewed expected testing to be
completed in 2007 and 2008 and

will be commercially available.
The report found a “strong com-
mitment to approval from most
companies”.

Reynolds said: “We were ap-
proached by a number of owners
who wanted to know what the sit-
uation is. I get a sense that there
are a few systems that will shortly
be approved. The problem is that
shipowners need to know now
what specifications are re-
quired.”

Intertanko’s Tim Wilkins has
given heart to the impending ap-
provals. He said: “It is also posi-
tive to note that treatment manu-
facturers are beginning to
overcome the type approval hur-
dle. It is hoped that a competitive
and significant industry can be
established that is capable of de-
livering efficient and practical
equipment in time to meet future
convention deadlines.”

But the IMO approval system
has its critics. It is a long process
requiring six-month long land-
based and an additional six-

month sea-based trials for sys-
tems that contain active sub-
stances such as chemicals. The
testing process costs around
$50,000, a factor that has deterred
smaller water-treatment compa-
nies.

Much of the technology is al-
ready established technology ap-
proved for land use and virtually
identical technologies are being
forced to go through the same ap-
proval process.

Manufacturers are optimistic
they can meet the demand. Alfa
Laval’s Niclas Dahl believes the
lack of authorisation so far will
not be a problem. 

He said: “There are several
manufacturers out on the market
quoting systems. Therefore, I
don’t believe it will be a problem
for the suppliers to meet either
the short or long-term demand on
systems.”

Shipyards are also ready to
specify equipment to owners.
NEI has tie ups with machinery
producers in the Far East and ne-
gotiations are already progressing
on having its systems specified
on standard designs with the ma-
jor builders.

NEI’s Peter Mcnulty said: “The
process has begun to make it stan-
dard and in Japan, there are a lot
of preferences for a sole supplier
and a very strong licence sys-
tem.”

But he recognises the market
should have healthy competition
and wants to see his rivals get ap-
proval. “We are rooting for sever-
al more approvals in the coming
months,” he said. 

Anxious owners will be of the
same opinion.

Slow moving on
approval process Japanese researchers believe they

have come up with the answer to
the environmental havoc caused
by the unnatural migration of
aquatic species in the 10 billion
tonnes of ballast water transport-
ed around the globe annually.

The simple solution is to do
away with ballast water all to-
gether.

The Japanese project team has
come up with a non-ballast water
ship design they call “NOBS”.

The Shipbuilding Research
Centre of Japan began the project
in 2001 and is working closely
with ClassNK, as leading techni-
cal advisor, two Japanese ship-
builders and has backing from the
Nippon Foundation.

The manager overseeing the
project at Tokyo-based ClassNK
told TradeWinds: “The basic idea
behind the NOBS concept is to re-
move the need for ballast water,
except in certain circumstances,
by redesigning the ship itself.”

ClassNK and shipbuilders Mit-
subishi Heavy Industries and IHI
Marine United have come up
with a hull form in which the
centreline sits more deeply than
the familiar flat-bottom design of
modern merchant ships.

The ClassNK manager said:
“The aim is to maintain sufficient
draught without using any ballast
water while unloaded to avoid
bow slamming and propeller rac-
ing and to ensure sufficiently safe
operation when underway in
most sea conditions.”

To achieve this designers have
come up with a transversely
raked-bottom hull design (see
graph) in which the decrease in
displacement is compensated for
by increasing the breath depth
and length of the vessel. Two
small ballast tanks will be fitted
to adjust trim and passage in ex-
treme seas.

But its critics say it will be too
costly and too large to operate at
major ports and terminals.

The big question researchers
have tried to tackle is whether the
design is actually feasible, meets
with the regulatory requirements
and is commercially viable.

Tank tests based on a suezmax
tanker and VLCC have shown
that it can meet or exceed all op-
erational requirements and can
offer 6% savings on power and
propulsion, which should offset
the higher building costs.

The ClassNK expert said: “Ini-
tial results so far show that the
NOBS concept to be a very prom-
ising alternative to ballast-water
management. As such non-ballast
water ships can be expected to
contribute greatly to preserving
the marine environment as a total-
ly new environmentally friendly
ship type of the next generation.”

The project team has said it
now needs time to see if the same
concept can be applied to bulkers
and containerships.

Japan aims 
to eliminate
ballast water

Environmental benefits and cost savings from VOS 

A rigorous approval
process is causing
owners to hang fire 
on investment
decisions for ships.

NEI: Granted final
flag-state 
approval
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BALLAST-WATER TREATMENT

NOBS DESIGN Image: ClassNK

www.tradewinds.no 30 November 2007  TradeWinds BUSINESS REPORT: SHIPPING AND THE ENVIRONMENT 27

SCRAPPING AND POLLUTION

The Nautical Institute’s Captain
Harry Gale recently highlighted
lack of investment in crew train-
ing and facilities as contributing
to the spate of multimillion-dol-
lar penalties and arrests in the US
and Europe for oily-water-dis-
charge (OWS) violations.

He points out that studies show
12% of marine pollution comes
from ship operation with 68% of
that a result of fuel-oil sludge.

Owners and crew say that dat-
ed OWS equipment is also diffi-
cult and awkward to use and is
prone to break downs.

Oily-water-separator manufac-
turers have been working on
products that help address the
problem and meet new Interna-
tional Maritime Or-
ganisation (IMO)
guidelines.

Alfa Laval’s Michael
Kleman, manager of
the marine and diesel
equipment depart-
ment, says in the past
yards have fitted
equipment that is not
up to the job. He said:
“The simple coalescer
systems have an IMO
certificate and are
cheap so the yards buy them but
they often don’t live up to the de-
mands put on bilge separators
from real life emulsions. A major-
ity of our systems are bought di-
rectly by owners to be installed
on existing ships to replace poor
performing systems.”

And his company has been de-
veloping its oily-water and bilge-
water treatment equipment,
known as Ecostream, to meet the
problem of OWS violations in re-
sponse to owner’s requests.

“The Ecostream is continuous-
ly revised on user feedback on
new functions. This autumn we
released an updated product that
includes optional features such
as tampering prevention of the oil

monitor and a recording function
for discharge data, like flow rate,
flow volumes, oil content,” he
said.

US-based Genoil has started
marketing its new product, Crys-
tal Sea, in response to tougher
IMO guidelines and also hopes
that existing ships will take on
the product. 

Chief executive James Runyan
said: “At present, it is restricted
to newbuilds but the larger ship-
ping companies are looking into
and testing units for retrofit on
their existing fleet.”

Runyan says a key factor in the
product’s development was to
make it easier for seafarers to use. 

He said: “Our goal was to de-
sign a unit that was
simple to operate, re-
quired no back flush-
ing, no filter to change
and very little if any
maintenance. Once
the unit is installed
and started, it only
has one moving part,
the pump, and can be
operated with very
simple instructions.”

And making the
equipment difficult to

tamper with also played a part in
the product development. “We
have and can install instrumenta-
tion that will verify the oil in wa-
ter being discharged, record the
positions of the valves and other
items that can not be changed or
tampered with by the crew or op-
erator on board the ship,” he said.

However, Gale warns that
training is just as if not more im-
portant than equipment. He says
there is a real need for owners to
train crew more effectively and
not just pay lip service to the In-
ternational Safety Management
code. “The motivation and em-
powerment of ship’s staff to com-
ply with the regulations is essen-
tial,” he said.

Investment is needed
to curb oily violations 

Adam Corbett London

Regulators face the complicated
task of coming up with a ship-re-
cycling convention that will end
the worst horrors of the disman-
tling industry and yet leave
enough capacity to delete 60 mil-
lion dwt of tanker capacity from
2010.

European Union (EU) politi-
cians are poised to impose the
punishing standards of the Basel
convention if the new mandatory
convention does not meet expec-
tations.

International Maritime Organi-
sation (IMO) member states are
trying to achieve what they de-
scribe as an “equivalent level of
control” to Basel from the new
IMO convention.

That is proving a difficult hur-
dle. One problem is that some of
the major recycling countries like
India and China may not sign up
if the standards are set too high.

Japan has been closely in-
volved with coming up with new
technical guidelines for land-
based recycling facilities. Lon-
don-based representative Shini-

chiro Otsubo says the key is to
make sure the land-based stan-
dards are “reasonable”.

He said: “Obviously, we need
capacity and we need facilities. If
the standards are set too high,
then there is the danger that there
will be no ratification by recy-
cling states.”

For example, he said: “Some
European states want to prohibit
beaching. We agree that should
be the case for new facilities but
old facilities should be allowed to
continue.”

In the event that the major recy-
cling nations seek to avoid the
convention, then the IMO mem-
ber states have been asked to con-
sider whether they would allow
ships to be scrapped at so-called
“non-party states”.

Otsubo said: “The question is
should we allow a ship to visit a
non-party facility that is a good
facility. The problem is if we al-
low ships to visit non-party facili-
ties then that might not promote
ratification.”

Intertanko’s environmental
representative Tim Wilkins
agrees that the biggest hurdle is
over regulating land-based sites.

He said: “The IMO has its ex-
pertise in the maritime and ship-
ping aspect of the convention and
as such this part will of course be
effective in its implementation.
However, the issue relating to the
facilities will also require a com-
mitted implementation of the
convention requirements by the
recycling states and facilities. We
have already seen that facilities
in the traditional recycling coun-
tries such as India and China
have the capability to develop

improved environmental and
safety management but it is a
question of whether the state ad-
ministrations are able to support
these facilities by ratifying the
convention and creating a level
playing field in which all other
facilities in the recycling states
raise their game as well.”

The auditing of facilities poses
another problem. If it is to be left
to the recycling states, then it
might turn into a simple rubber
stamping exercise. Alternatively,
if third parties undertake the au-
diting, then states my resent them
invading their jurisdiction to ap-
prove domestic facilities.

On the shipping side, Japan has
also been working closely with
Germany to simplify the ships’
inventory, which will be required
to log hazardous materials and
ensure ships are safe for recy-
cling.

The last IMO meeting saw a pa-
per presented voicing industry
concerns that the inventory
might require too much of own-
ers.

But Japan’s Otsubo believes a
solution has been found. “There

was a big concern with owners
that it would be a burden or trou-
blesome but we have done a trial
with the new inventory and think
we can show the industry that
this can be workable,” he said.

To promote the ratification of
the convention, the IMO is pre-
pared to rip up the rule book and
consider new ways for it to come
into force.

The conventional way for a
convention to come into being is
for a certain number of member
states representing a portion of
the world fleet to ratify. The IMO
is willing to consider requiring a
certain number of recycling
countries to ratify the recycling
convention before it comes into
force.

April 2009 has been set as the
target date to complete the con-
vention. But the record number
of governments bringing new
conventions into force means
implementation is likely to be
years away and should not have
implications for the phase-out of
the last of the Marpol single-hull
tankers, which is due to peak be-
tween 2010 and 2015.

Creation of scrap convention tests regulators

SHIPBREAKING: Key is to make sure
land-based standards are reasonable
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OILY VIOLATIONS: Exam-
ple of an oily-water sep-
arator Photo: USMMA
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