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A Objectives
A Methods & Data

A Examples for Results
I CO2-balance for biomass transport to selected
location
I Maximum (road) transport distance from Cumbrian
Forests

A Conclusions and Outlook
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A Transport-CO, NOT typically included in CO,-
balance models (e.g. CO2-FIX)

A Energy / CO, Al o gransportfioften a main
concern stated in relation to biomass-energy
projects

A Need to produce hard data for arguments in
public discussion
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E Does burning wood pollute the environment?

MNunya I'm trying to decide wether to get a fireplace wood insert or switch to gas. just how
much pollution does wood cause, if any?

Go get some nature in Panama

and Costa Rica
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Gas burns more cleanly (if properly supplied with oxygen, it produces mostly CO2 and
water, with small traces of carbon monoxide and nitrogen oxides) whereas wood
zircaliu... produces much more particulate pollution (smoke, soot, etc. in addition to CO2, H20, Categories
Ll CO, and NOx).
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A How FAR may we go in transporting wood (on roads)?
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A CO,-emission / km

A CO, i saving effect of substituting fossil fuel with
biomass
I Depending on fuel AND technology!

I Assumption in this presentation:
A OLD: gas oil in boiler
A NEW: slash fuelwood in boiler (< 50 MW)
I (large buildings, groups of buildings, district heating)
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A At assumed fuel/technology combinations:

I Gas oll / boiler 3206 g CO, / kg fuel
A Energy: 43.3 MJ / kg
A (Energy efficiency: 33%)
I Slash firewood / boiler (<50MW): 0 g CO, / kg fuel
A Energy: 15 MJ / kg
A (Energy efficiency: 24%)
A A 1kg slash firewood saves 1110.1 g (1.1101kg) CO,

T OTHER GHGs NOT considered
A But COULD be included
NATIONAL SCHOOL OF

I All assumptions based on CO2FIX i model data!
FORESTRY

A (Nabuurs et al., 2006)
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A Assumptions on load weight:
I Truck & trailer, allowable GW: 44 t

I A typical weight of truck (&loading crane) & trailer:
18-20 t

I A net LOAD: 24-26 t

A Data on fuel usage:

A Engineering and Legislative Options for Improved Timber
Haulage in Scottish Forests 17 an Inclusive Stakeholder
Approach (Killer at a., 2003)
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Assumptionsfor model:

A kgwood substitutes1.110 kg COftom fossilfuel use
Awveragefuel consumptioné MPG

Mifferent NET LOA&BSsumptions
Mifferentassumptiongor CO2efficiencyrequirment
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Assumptionsfor model:

Akgwood usedin heatingsubstitutes1.110 kg COfom fossilfuel burner
Bverageuel consumptioné MPG
Mifferent NET LOA&BSsumptions

Zleferentassumptlonsfor COZefflc:lencyrequwment

. e e~ B o— e — — B 5 m— o m—.

gP RETTY FARéGE
No real limitations based on CO2-efficiency! Sportat
« BUTinteresti n AnGiA eemdins g
s
gggg NEED TO CONSIDER ACTUAL ROAD 1‘1’2
— NETWORK ]

)

NATIONAL SCHOOL OF

FORESTRY




®<D

Ap p ro aC h University of Cumbgr%

www.cumbria.ac.uk

A Development of model to estimate Aransport C O 2 fér
wood biomass transport

A For county-wide assessment in CUMBRIA only transport
on public roads considered (only few extensive forest
road systems)

A Combination with woodland management data to provide
more accurate assessment for biomass Aransport
footprintiifrom existing woodprint to existing and planned

boiler installations E’]
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A Road network
I OS Mastermap ITN-layer
I Information on barriers (non suited for HGV > 7.5t)

A CO2-emission on different road-types:
I Aroads & MW: 6 mpg
I B-roads 5 mpg
I minor roads 4.5 mpg
I ALL OTHERS 3.155 mpg

A Wood biomass supply —
I FC WMI (woodland management inventory) : []
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A ALL ROADS from OS-MM ITN-layer used
I Network only restricted by set barriers
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99% efficiency
97.5% efficiency
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