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@W’inﬂb Biomass Shipping Study
‘(i O SHIPS
ENeIemMASS shipping

-

u Biomass - Shipping requirements

m Biemass traded

O and barriers

O capacity, lanes, types of ships




IEMSHIPpPIng Facts

%an 601%) ofi Woerld merchandise trade by
ISICAreday sea

a
% Ocean sfm IS divided! into tWwe main sectors;

= d ry.g@ils

= Iguias
m Main shippIfg countries

m Greece, Japan, Germany, China, and Norway
m [hese 5 have market share of 54.2%.
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T@oﬁ SHips- This Study

qu carriers:

=o)f Ik*'cargees: coal, Iren ore, grain, dry
Bk BIGIMass (Woeod chips, wood pellets, oll

S...)
m Tankers:

For liguid bulk cargoes: crude oil, gasoline, liquid
biofuels (ethanol, biodiesel, bio-oil, vegetable
oil)




20,000-35,000 dwt
35,000-50,000 dwt
50,000-80,000 dwt | Oil seeds

100,000-300,000 dwt "~ Coal, iron ore

} Wood chips, pellets

Source: Wikipedia




chemicalrtankers
NENG carriers
- cmde oIl tankers

For the transport of liquid biofuels
-Vegetable oils
-Biodiesel
-Ethanol
-Pyrolysis oil

- Chemical tankers

5,000-40,000 dwt

50,000-550,000 dwt

Chemical tanker; 18,000dwt
Source: www.cssc.net.cn




CLIMATE CHANGE SOLUTIONS

TCONAULTING [N STRATEGY, I38U/ES, MECHANIOME™

SHipping Lanes

— Ethanol

Brazil
— Pellets
— Palm oil &

agricultural
residues

Wood Pellets
Ethanol
Palm Oil & Ag Residues
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Ao trade vs Economies

2001 2002 0 2003 2004 0 2005 000 2006 000 2007
Brazil India Russian Federation US ===Japan ==—ElU (27) |




(river, rail, road)

facllities goods
capability
- Ports efficiency: crucial to bioenergy trade growth

— Most efficient ports: Hong Kong, Singapore,
Rotterdam, Hamburg

- Least efficient ports: in undeveloped nations (often
where biomass Is)




Heavy Qil

Ethanol

Wiii Eellets Pyrons@Oil

Wood Chips
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IIEEEISHIPPING Characteristics

Ethanol 23 -Liquid-pour -Absorbs water from atmosphere, needs
- Hi volume trade  nitrogen blanket (loaded into tanks on ship)
already (=lo price) -Need tank coatings such as phenolic epoxy

-May be limited to < Panamax

Bio-Oil  21.6 -Liquid- fast load  -pH 2.2-3- needs stainless 304, Teflon..
-Hi energy, density -Heat, agitation recommended

-No spill danger - Is not currently ocean shipped
Wood 9 -Simple product -Low Energy Density, ie costly/GJ
Pellets -Hi volumes now  -Must keep dry
-Supply chains in  -Off-gassing CO/CH,, new handling proced.
place - Hi temp= bacteria=explosions
Char 9 Easy to handle if  -Too light, dusty, hard to handle
pelletized -Can ignite if exposed to air. Soln? Wet, or

wait for char to deactivate
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P) s
- J(i INESSESH ri‘ﬂ' Characteristics
B ]
_ s -
Biodiesel -Liquid- easy to handle -Temp must not go below
-Storage in any oil tank cloud point
- Must not contaminate
Vegetable QOils - If mishandled as food, -Avoid frequent pumping,

can be OK for energy else oxidation
-Protect from light
- Store at <15-20° above
melt point
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,r’Ew ade (million litres)

Neﬂorters

United States
Japan

South Korea
European Union-25
Canada

India

ROW




Estonia
Finland

Lithuania

Norway




770 850

500
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Mdemand feiFshipping capacity- China
a Re iabilw biomass supply- Russia

u PonteEreguacies

m Chile="Cew pellet profits- no:$ for port facilities
m Vancouver- Modern, but needs efficiencies

m Risk of Investing in facilities where biomass Is

® Product characteristics
m Bio-oil- pH 2-3
m Pellets not waterproof, give off gases

m Change In feedstock costs- Residue now $50/BDt




tyer.Bqu Terminals

a uver Wharves
rgan- INEW,
\V/

m Tmillien o 2 mill.
m + dust 0
 -F co"\}ﬁ] CORNVEYOrS
= - Immovabletleader
m Fibreco
m + covered conveyors

m - need storage, dust prob
m - union

m Trains
m Grain cars 80% full
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IFFOWNEWTShipping Lanes

l@gs- Vaneouver to EU (UK)
_ Pelletsm
. 1Y

to EU
m Australia to Far East

m Pellets — to Far East
]

m Ethanol- Brazil to EU
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. mpact o 2% Gen Biofuels™

Jois . %

2015 2015 2030

Mil tonnes HandyMax Ships Mil tonnes

2030
HandyMax Ships

115
145
140

* R. Sadler- 2008- Biofuels and their effect on the shipping industry



‘em SHip designs

lefs=\V/=Splzlo)e Aulls® m Bulk liguids- basic Panamax
| design convertible to Chemical
S CONVEYNS Tanker capability

® Double bottom 2.15m, side

protection. 7 tanks per side
divided into 14- 3000m3 limit
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: «mtﬁrs’ﬁ)r Success
“%F‘I‘ while ship costs low
-

_ 2111 contracts

= Better

where biomass IS
m Enable use of

O IN New blomass SouUrces;
Chile, Argentina, Quebec
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¥ ShEerauen \M“:entre ® Annual conference
u Businessioniented w/s = 28 co. trade show

m B2B meetings




n Wradley

¥ EFriedrch R’ieaenreiter
u Efk ligimherg

"' ‘ Tihank You!




