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Abstract

The UK M aritim e  and C oastguard  Agency has conducted  an assessment o f the risk to  UK W aters from  a 
spill o f Very Heavy Fuel O il (VHFO ), which is de fined here as fuel o il w ith a viscosity g rea te r than 38 0cS t 
a t 5 0 °C . A  da ta  ga the ring  exercise has been conducted  to  de term ine the annua l tonnages o f V H F O  
passing a lon g  routes th rough  UK waters, both as cargoes and bunkers, and  to  de te rm ine  how  these have 
changed over recent years. In 2 0 0 3 , it is estim ated th a t app rox im a te ly  3 0  m illion  tonnes o f V H F O  passed 
th rough  the Dover S trait, w ith a s ig n ifica n t p ro po rtion  o r ig in a tin g  in Russia and fo rm e r Soviet Union 
countries. V H F O  cargoes transported  w ith in  UK waters as a w ho le  increased from  approx im a te ly  2 6  
m illio n  tonnes in 1 9 9 8  to  app rox im a te ly  5 0  m illio n  tonnes in 2 0 0 3 . Using p re lim ina ry  da ta , V H F O  
bunke r m ovem ents th rough  UK waters are estim ated to  be 3 0  m illion  tonnes in 2 0 0 5 , an increase from  
2 3  m illion  tonnes in 1 9 9 8 . Risk m aps o f the im p a c t o f a V H F O  spill to  UK waters and coastlines have 
been conducted  using oil spill tra jec to ry  p ro ba b ility  m o d e llin g  and env ironm en ta l sensitivity da ta  and are 
presented here.

Background

The transport (as cargo) and use (as bunker fuel oil) o f Heavy Fuel O il (HFO) by ships poses the 
risk tha t these oils m ight be spilled at sea and these spills could  occur in o r near UK waters. The 
recent o il spills from  the Erika and the Prestige (both o f which passed down the English C hannel 
p rio r to  the spills) have h ighlighted the risks o f transporting H FO  as cargo. These incidents have 
caused the countries involved to  take certa in actions aim ed at reducing the threat to  the ir 
coastlines; sing le-hu lled tankers carrying H FO  as ca rgo  are now banned from  the EEZs of 
France and Spain, even though  this breaches UN law. The EU and the IM O  are now 
considering further measures to  tackle  the risks posed by the transport o f H FO  as cargo.

The th reat posed by spills o f bunker fuel o il is not as severe as those from  large cargoes o f 
H FO . The m axim um  quantity o f bunker fuel tha t could be spilled is much low er but given the 
persistence o f H FO , the consequences o f a spill o f 'only' a few  thousand tonnes o f bunker fuel 
o il wou ld  not be neg lig ib le . Some o f these bunker fuel oils have a lm ost identica l properties to 
tha t spilled by the Erika and Prestige.

Spills o f bunker fuel o il from  dam aged o r sunken ships does not occur tha t often; the sunken 
Trico lor w ithstood collisions from  tw o ships a fter she sank w ithout any sign ifican t loss o f the IFO- 
3 8 0  fuel o il tha t was on board. However, there is a 'track record' o f o il spills from  non-tanker 
ships.

N o t all spills o f H FO  w ill be the same. The physical and chem ical properties o f d ifferent grades 
o f HFOs cover a w ide range, depending on the crude oils from  which they are made and the
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refinery process route. The behaviour o f the spilled o il and the feasib ility  o f spill response 
options w ill be influenced by the precise properties o f the H FO  tha t has been spilled. The 
eco log ica l effects o f the spill w ill also be affected by the chem ical and physical properties o f the 
spilled o il, in add ition  to  the resources tha t m ight be affected.
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Fig. 1. The UK Pollu tion C o n tro l Zone.

Definition of VHFO

V H FO  was defined w ithin the study as being fuel o il with a viscosity exceeding 380cSt at 50°C . 
The term  is not a standard industry defin ition  but was used to  d istinguish heavier fuel oils which 
can present particu la r difficulties during m arine spill response: they are very persistent oils which 
show very lim ited response to  d ispersant app lica tion  and can have very low  o r neutral 
buoyancy.

VHFOs are carried at sea as:

■ Residual Fuel O il (RFO) cargoes. RFO is a by-product o f the refining o f crude oil into petrol 
and o ther m ore va luab le  fuels. RFO as a ca rgo  a lm ost invariably falls into the defin ition  o f 
VH FO  above. The cargoes o f Erika and Prestige were typical examples, having viscosities at 
50°C  o f 555cSt and 61 5cSt, respectively (Cedre W ebsite, w w w .le-cedre.fr) .

■ Heavy fuel o il m arine bunkers. These are derived by blending RFO with ligh ter distillates to 
produce a bunker fuel o f the app ropria te  viscosity fo r the vessel requirements. Vessels with
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slower speed engines are able to  use bunker fuels tha t have viscosities fa lling  w ithin the 
defin ition  o f VH FO . U nder the ISO 821 7:1 9 9 6  bunker fuel standard, these fuels are 
categorised as 'R M H 4 5 ' and 'R M H 5 5 ' but are often referred to  by the industry defin ition  o f 
'IF O 5 0 0 ' and 'IF O 7 0 0 '.

VHFO tonnages in UK waters

A  prim e objective o f the study was to  determ ine the quantities o f VH FO  bunkers and ca rgo
passing a long routes w ithin and th rough the UK Pollution C on tro l Zone (UKPCZ), to  assess
whether these had increased in recent years and whether such trends m ight continue.

Initial activities focused on the gathering o f RFO and bunker vo lum e and transport data directly 
from  industry sources such as o il refineries, o il traders, bunkering agents and port authorities. 
However, it soon becam e apparen t tha t such data were not readily ava ilab le  because o f the 
com m ercia lly  sensitive nature o f the fuel o il trad ing  markets.

A  d ifferent approach  was adopted , using statistical trad ing  and shipping in form ation  ava ilab le  
th rough  sources such as the European U nion 's EUROSTAT database
(w w w .epp.eurostat.cec.eu.in t) , UK Trade Info (w w w .uktrade in fo .com ), and UK M aritim e
Statistics (w w w .m aritim estatistics.org), operated by UK G overnm ent departm ents, and data from  
the In ternational Energy Agency (w w w .iea .org ).

2 0 0 2  and 2 0 0 3  have genera lly been used as the base years fo r annual vo lum e and routeing 
statistics, as these were the latest full data sets ava ilab le  at the tim e o f the study. There were 
some discrepancies between data and some o f the details reported here varied between the 
sources, but there was broad agreem ent on the overall pattern o f volumes.

VHFO cargoes

UK RFO imports , exports and dom estic traffic

The UK has nine m a jo r crude o il refineries, located on the Thames (1), Forth (1), H um ber (2), 
Tees (1) and Mersey (1) Estuaries, Southam pton W ate r (1) and M ilfo rd  Haven (2). In 2 0 0 3 , 
these distilled crude o il into 8 4 .5  m illion  tonnes o f refined o il products, includ ing 1 1.5 m illion  
tonnes o f RFO (DTI, 2 0 0 5 ). 6 .4  m illion  tonnes o f RFO were exported but the UK also im ported 
0 .4  m illion  tonnes.

Table I shows how  the RFO was consumed in the UK (differences between RFO ava ilab ility  and 
consum ption result from  stock changes and statistical e rror factors). 0 .9  m illion  tonnes was 
supplied as bunkers to  international sh ipping and 3 .6  m illion  tonnes was consumed w ithin the 
UK: approxim ate ly  2 m illion  tonnes by the refineries themselves and approxim ate ly 1.5 m illion  
tonnes fo r o ther purposes.

As RFO is to o  viscous to  travel over large distances by pipe, and it is im practica l to  move large 
quantities by road o r ra il, it is p robab le  tha t a large p roportion  o f the 1.5 m illion  tonnes not 
consumed at refineries was supplied to  local o il term inals via sea routes around the UK coast.

Annual p roduction  o f RFO in the UK rem ained fa irly  static between 1998  and 2 0 0 4 , varying 
between 10 and 13 m illion  tonnes (DTI, 2 0 0 5 ). However, there has been a slight increase in 
the am ount o f RFO im ported into the UK and a larger increase in the am oun t o f RFO exported 
from  the UK during the same period. The m ain trad ing  partners are o ther European countries: 
France, Ireland, N etherlands, Italy and G erm any.
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Table I. UK RFO supply and consum ption tonnages (DTI, 2005)

Fuel oils
(thousands o f tonnes)

Production 1 1 ,517
Imports 394
Exports 6 ,3 8 5
International m arine bunkers 8 6 7
Total UK consum ption 3 ,5 6 2

Internal refinery use 2 ,0 2 2
Industry and energy 1 ,34 6
In land watenuays transport 50
O the r 144

EU Traffic

Six countries w ithin the EU produced over 10 m illion  tonnes o f RFO in 2 0 0 3 . In descending 
o rder these were Italy, the Netherlands, G erm any, Spain, France, and the UK. Aside from  Italy, 
each o f these countries produced m ore than they consumed and were net exporters. In 
a dd itio n , some countries, notably the N etherlands and Belgium , act as trad ing  hubs fo r RFO 
and both im port and export large quantities o f RFO. Based on EUROSTAT figures fo r 2 0 0 3 , the 
Netherlands was Europe's largest im porte r (15 .5  m illions tonnes) and exporter (12 m illion  
tonnes) o f RFOs, was Europe's second largest producer o f RFOs (13 m illion  tonnes), but was 
one o f the smallest consumers o f RFO (< 0 .3  m illion  tonnes). Fig. 2 shows the RFO p roduction , 
im port, export and supply figures fo r N W  European countries in 2 0 0 2 .
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Fig. 2 . 2 0 0 2  RFO p ro du c tion , im p ort, export and  dom estic  supply in N orthern  European countries 
(In ternationa l Energy Agency, 2 0 0 3 ).
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From EUROSTAT, it was possible to  determ ine the tonnages o f RFO traded between pairs o f 
countries, which were used in the routeing ca lcu lations presented later. A  discrepancy was 
noted between the UK RFO im port and export figures given by EUROSTAT and the UK data 
discussed in the previous section. EUROSTAT reports h igher figures fo r UK RFO imports in 
2 0 0 3  (3.8 m illion  tonnes) but low er exports (4.3 m illion  tonnes). N o reason fo r this d iscrepancy 
could be determ ined, but there is not a s ign ificantly large d ifference between the com bined 
im port-export tonnage  in each case when com paring  it to  o ther tra ffic  in the UKPCZ (the 
d ifference is 1.3 m illion  tonnes).

O ve r the period from  1993  to  2 0 0 3 , the to ta l p roduction  o f RFO in the m ain EU refining 
countries fell slightly but imports in some N W  Europe countries, and the Netherlands in 
particu la r, showed a s ign ifican t increase. (These were matched by a correspondingly s ign ifican t 
fa ll in RFO imports to  Italy but these did not involve any s ign ifican t tra ffic  passing th rough the 
UKPCZ.) Fig. 3 shows im port data fo r the top  4 European RFO importers from  1993  to  2 0 0 3 . 
Recently ava ilab le  data show tha t RFO imports to  the N etherlands increased in 2 0 0 5  to  1 7 
m illion  tonnes (Fig. 4).
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Fig. 3 . RFO im ports  1 9 9 3 -2 0 0 3  fo r the fo u r la rgest EU im porters (In ternationa l Energy Agency, 2 0 0 3 ).

The main source o f the RFO imports to  the N etherlands was Russia, which has shown a large 
increase in its exports o f both crude o il and oil products in recent years. Russia has 42  oil 
refineries, m ainly in the west o f the country, com pared w ith 97  in the EU and Norway. In 2 0 0 2 , 
Russia produced a lm ost 60  m illion  tonnes o f RFO, s ign ificantly m ore than any single EU country 
(Fig. 5) (International Energy Agency, 2 0 0 2 ). RFO use is decreasing in Russia (US EIA, 2002) 
and in 2 0 0 2  Russia exported over 35  m illion  tonnes o f RFO (International Energy Agency, 
2 0 0 2 ); 29  m illion  tonnes o f this was exported th rough the Baltic Sea (Axelrod, 2005 ).
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Fig. 4 . RFO im ports  1 9 9 3 -2 0 0 5  in the N e therlands, show ing con tinu ing  increases a fte r 2 0 0 3 . P re -2003  
da ta  are from  the In te rna tiona l Energy Agency (20 03 ). 2 0 0 5  da ta  are from  EUROSTAT.
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Fig. 5. Russian RFO p ro du c tion  com p are d  w ith the six la rgest EU producers (In ternationa l Energy Agency, 
2002 ).
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Axelrod (2005) discusses recent trends In Russian RFO exports. Fig. 4 shows the increase in 
exports th rough both the Baltic and Black Seas between 1998  and 2 0 0 4 . In recent years, a 
s ign ifican t am oun t o f this RFO has been shipped to  C h ina ; it is exported from  the Baltic and 
Black Seas because o f the pipeline and refinery infrastructure in Russia. RFO is often shipped to  
China in large tankers, including Very Large C rude Carriers (VLCCs > 2 0 0 ,0 0 0  tonnes dwt), 
despite the lack o f heating coils required to  d ischarge RFOs. VLCCs are to o  large to  enter the 
Baltic and RFO is loaded into them  either at ports such as Rotterdam o r th rough sh ip-to-ship  
transfers outside the Danish Straits and in o ther areas around the North Sea, including inshore 
UK waters. Axelrod (2005) reports tha t such transshipments are increasing: from  8 VLCC 
transshipments in the North Sea/Baltic in 2 0 0 2  to  22  in 2 0 0 4 , w ith an average RFO cargo  of
2 7 6 ,0 0 0  tonnes.
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Fig. 6. S eaborne Russian RFO exports th rough  Baltic and  B lack Seas 1 9 9 8 -2 0 0 4  (based on da ta  in 
A xe lrod , 2 0 0 5 ).

Currently, only a small am oun t o f RFO is im ported into N W  Europe th rough  the northern 
Russian ports and the Barents Sea. However, this has been increasing in recent years and there 
are plans to  increase its capacity (Barents' Secretariat, 2 00 3 ).

M a jo r VH FO  trades passing through UKPCZ

Table II shows the m a jo r RFO cargo transfers (> 0 .5  m illion  tonnes) between countries tha t 
passed th rough the UKPCZ in 2 0 0 3 . In to ta l, it was determ ined tha t approxim ate ly  50  m illion  
tonnes o f VH FO  cargoes passed th rough the UKPCZ in 2 0 0 3 .

EU Black Sea 

□  B altic Sea
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Table II. Largest VH FO  cargo  transfers between countries tha t passed th rough UKPCZ In 2 0 0 3

From Q u a n tity  (thousands tonnes) To

Russian Federation 16,81 1 N on W . European destina tions
Russian Federation 3 ,9 1 6 N etherlands
Estonia 2 ,1 6 7 N etherlands
G erm any 1,621 U nited States
U nited K ingdom 1 ,5 4 0 U nited K ingdom
Russian Federation 1 ,2 8 3 France
France 1 ,2 5 8 U nited K ingdom
U nited K ingdom 1 ,1 6 9 Italy
U n ited K ingdom 9 4 9 Spain
Belgium 8 7 5 U nited States
U nited K ingdom 8 1 2 U nited States
Italy 76 2 U nited K ingdom
Russian Federation 6 3 8 Spain
N etherlands 63 4 U nited States
Sweden 6 2 8 U nited K ingdom
N etherlands 5 3 6 U nited K ingdom

VHFO bunkers

Ships use a variety o f fuels ranging from  ligh t distillates to  heavy fuel oils. In general, large ships 
with slower running engines w ill use the heavier residual fuel m arine bunker fuels and sm aller 
ships with faster running engines will use distillates. The IM O  (2000) estimated tha t in 1 99 6 , the 
w orld  consum ption o f m arine bunkers was 72% residual fuel oils and 28%  distillates. S im ilar 
figures have been reported fo r the d ifferent EU nations (Beicip Franlab, 2 00 2 ) a lthough Davies 
et al. (2000) show variations in the proportions sold by d ifferent nations. Residual fuel oils are 
cheaper than distillates and ships w ill tend to  use the heaviest fuel o il a llowed by the ir engines; 
large, m odern ships are often designed to  use more viscous fuel oils than o lde r ships. The 
largest ships can carry m ore than 7 ,5 0 0  tonnes o f heavy fuel o il (M ichel and W inslow , 2 00 0 ).

The Interm ediate Fuel O il (IFO) system is w idely used to  refer to  residual fuel o il grades, and an 
International Standards O rgan iza tion  'Residual M a rin e ' classification is a lso in opera tion  fo r 
bunkers. There are tw o popu la r grades o f heavy bunker fuel o il: I FO  1 8 0  and IFO 3 8 0 , which 
have m axim um  viscosities o f 180cSt and 380cS t at 50d eg C  respectively (they broad ly 
correspond to  the ISO RME25 and R M G 35 grades, respectively). There are also heavier grades 
classified as IFO 5 0 0  and IFO 7 0 0 , with m axim um  viscosities o f 5 0 0  cSt and 700  cSt at 
50d eg C  respectively (corresponding to  the ISO RMH45 and RM H55 grades, respectively). 
There are several o ther sub-categorised IFO grades but in practice only these main grades are 
ava ilab le  from  most bunker agents. In this study, we considered fuel oils exceeding 380cS t at 
50d eg C , which covers IFO 5 0 0  and IFO 7 0 0 , a lthough analysis o f IFO 3 8 0  was also 
conducted.

Determ ining accurate in form ation  on the quantities o f d ifferent grade bunkers passing th rough 
the UKPCZ is d ifficu lt:
■ Bunkers are made by blending RFO with distillates to  produce the app ropria te  g rade o f fuel 

o il. This process may occur at the po in t o f sale to  a vessel and details are com m ercia lly 
sensitive, m aking d irect know ledge o f quantities o f each grade delivered d ifficu lt to  ascertain.

■ A lthough statistical data abou t the am oun t o f RFO supplied by each country fo r 'In te rna tiona l 
M arine  Bunkers' use exist, they are not broken down by grade, and p robably cannot be fo r 
the reasons explained above. They also do  not cover dom estic traffic.
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■ It Is not possible to  accurately break down d ifferent vessel classes and sizes by the fuel type 
they use, a lthough 'rules o f th u m b ' exist, and this re lationship ca n 't accurately be app lied  to 
statistical sh ipping data.

■ Even where 'ru les o f th u m b ' are app lied  regarding fuel grade and bunker tank vo lum e fo r 
d ifferent vessel sizes and classes, it is not possible to  determ ine how fu ll each vessel's tanks 
w ill be as it passes th rough  the UKPCZ.

For broad figures, the EUROSTAT database contains data ind icating the vo lum e o f RFO sold 
fo r 'in te rna tiona l m arine bunkers' purposes, which shows sales o f a round 3 0  m illion  tonnes o f 
bunkers w ithin N W  Europe and the Baltic (excluding Russia) in 2 0 0 3 . The N etherlands and 
Belgium were the leading suppliers at 12 m illion  tonnes and 6 .5  m illion  tonnes respectively. In 
the EU as a w hole, approxim ate ly 4 0  m illion  tonnes o f RFO was sold as m arine fuel. Russian 
sales o f residual bunker fuel were 1 2 m illion  tonnes, m ainly th rough the Baltic and Black Sea.

M ost o f the tra ffic  in N W  Europe and the Baltic w ill pass th rough the UKPCZ and therefore  at 
least 3 0  m illion  tonnes can be expected to  enter the UKPCZ (of all grades). W hilst there is no 
defin itive d iv is ion, a general approx im ation  is tha t most vessels greater than 2 0 ,0 0 0  tonnes 
DW T w ill use IF O 3 80  bunkers (or IF O 5 00  o r IF O 700 ), rather than IFO 1 80 . Data regarding all 
2 0 0 4  ship movements th rough the Dover Strait were obta ined from  the M aritim e  and 
C oastguard Agency, which included data on ship type and size. Vessels greater than 2 0 ,0 0 0  
tonnes DWT were separated and the ir numbers are presented in Table III.

Table III. 2 0 0 4  vessel movements and average sizes fo r vessels > 2 0 ,0 0 0  DWT 
tonnes passing th rough the Dover Strait

Vessel Type N um ber of 
movements

Average DWT tonnage

C onta iner ship 5 ,9 8 0 5 0 ,2 1 3
Bulk carrier 4 ,2 4 8 7 8 ,5 1 9
C rude oil tanker 2 ,1 3 7 1 2 2 ,5 0 5
O il products tanker 1 ,518 3 7 ,2 2 2
G enera l ca rgo  ship 1 ,234 3 3 ,1 0 9
O il/ch e m ica l products tanker 740 4 0 ,6 0 6
C hem ical tanker 569 4 2 ,6 1 2
Vehicles carrier 381 2 4 ,7 3 6
C onta iner Ro-Ro cargo  ship 2 98 4 5 ,9 2 3
B u lk/o il ca rrier 2 65 91,171
LPG tanker 2 0 6 3 7 ,3 7 6
Ro-Ro cargo  ship 112 3 0 ,8 2 0
O re  carrier 104 2 6 3 ,6 5 0

M ichel and W inslow  (2000) give average bunker capacities fo r tankers, conta iner ships and 
bulk carriers o f a range o f sizes: these are on average approxim ate ly 2 .9% , 1 0 .0%  and 3 .3%  of 
DW T tonnage  fo r each, respectively. Applying these capacities to  the data above (appropria te ly  
substituting these categories fo r o ther vessel types), to ta l potentia l IF O 3 8 0 +  bunkers passing 
th rough the Dover Strait wou ld  be approxim ate ly  60  m illion  tonnes. Assuming tha t these vessels 
are on average half-fu ll -  fo r exam ple, because those northbound were low  on bunkers and 
a bou t to  call at Rotterdam and those southbound were nearly fu ll having just ca lled at 
Rotterdam (or a s im ila r a rgum ent fo r o ther bunkering locations) -  then 30  m illion  tonnes o f 
IF 0 3 8 0 / IF 0 5 0 0 / IF 0 7 0 0  bunkers would  pass th rough the Dover Strait. An ongo ing  task in the 
study w ill a lso add tra ffic  passing north o f the UK in this assessment.
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In ternationa lly, sales o f IFO 3 8 0  account fo r 70% o f heavy bunker fuel o ils, IFO 180 fo r 
around 25%  (BP, 2 004 ) and IFO 5 0 0  fo r less than 5% (personal com m un ication  with an oil 
industry contact suggests tha t this is p robably between 2 and 4%). Therefore, o f the 3 0  m illion  
tonnes passing th rough  the Dover Strait, up to  1 .7 m illion  tonnes m ight be IF O 500 .

A lthough the g loba l production  o f RFO is fa lling , the dem and fo r RFO fo r m arine bunkering 
purposes is increasing (Fig. 7) and has risen from  abou t 140 m illion  tonnes in 1990  to 
180  m illion  tonnes in 2 0 0 4 . By 2 0 2 0  m arine residual bunkers dem and is predicted to  be 
2 2 5  m illion  tonnes (BP, 2 00 4 ).
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Fig. 7. Trends and forecasts fo r  RFO bunke r and in land  dem ands (BP, 2 0 0 4 ).
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Routes

Very little d irect RFO cargo  o r bunkering route data were ava ilab le : tonnages o f RFOs passing 
a long routes have had to  be estimated indirectly. This has been done using in form ation  from  
EUROSTAT, which includes data regarding the destinations o f o il products and o ther goods fo r 
each port in the EU.

C argo routes

The study determ ined the quantities o f RFO traded between pairs o f countries. This in form ation  
was split into routes by p roportion ing  each value accord ing  to  the quantities o f o il products 
exported from  each port w ithin the dispatching country and by the quantities o f o il products 
im ported into each port o f the receiving country.
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Bunker routes

Attempts were m ade to  sp lit the quantities o f IF O 3 8 0 +  bunkers determ ined in the study into 
routes using in form ation  regarding this size o f ships ca lling  at ind iv idua l EU ports but,
unfortunately, no partner port in form ation  was ava ilab le . Therefore, bunker routes have been
determ ined using a s im ila r approach  to  tha t fo r cargoes but using to ta l goods. A  downside of 
this approach  is tha t it does not capture non-m erchant sh ipp ing, e.g. ferries, warships etc.

A  network o f routes was plotted and the quantities o f RFO passing a long each section were 
determ ined using a 'shortest rou te ' approach  between ports. Further w ork is ongo ing  to  
determ ine the p roportion  o f sh ipping passing north o f the UK rather than th rough the Dover
Strait. The approach  takes into account transfer o f RFO by barge between countries on the River
Rhine.

The com bined bunker and ca rgo  results are shown in Fig 8.

Annual Tonnage

■40,000,000 to 50,000,000 
■30,000,000 to 40,000,000 
■20,000,000 to 30,000,000 
»10,000,000 to 20,000,000 
»  5,000,000 to 10,000,000
-  2,000,000 to 5,000,000
-  1,000,000 to 2,000,000

Oto 1,000,000

Fig. 8 . Q ua n titie s  o f RFO passing a lon g  routes th rough  the UKPCZ both as cargoes and bunkers.

Trends in VHFO Transport

RFO cargoes have increased from  2 6  m illion  tonnes in 1998  to  50  m illions tonnes in 2 0 0 3 . 
M ore  g radua l increase in bunkers, perhaps from  23  m illion  tonnes to  4 0  m illion  tonnes, based 
on increases in all IFO  bunkers during this period.
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