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3 Part Presentation

1. International trade of wood products and
potential influence of different HWP accounting
systems

2. Include some information on the work of
CORRIM on LCA of HWPs.

3. General outlook for HWP accounting and
Inclusion of HWP In the post-Kyoto process



The Stock Change Approach
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The Production Approach
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The Atmospheric-Flow Approach
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Calculations for carbon stock In
products in use for each year

« Stock Change inflows to in-use stocks;
= (production + imports - exports);

« Consumption values were converted to Mg product and
then Mg carbon

o Carbon was accumulated in the product in-use pool by
adding this year’s inflow to last year’s pool and correcting
for the fraction of wood leaving the in-use pool each year.

Product in-use stock, = (Product in-use stock, ;
+ Stock Change inflow to in-use stock,) * (1/(1+r))

 We started in 1961; For years between 1900 and 1960,
the product in-use pools were calculated from back-
casting algorithms




Calculation of the carbon stock In
landfill for each year

« Discards, = Stock Change inflow to in-use stock;
+ Product in-use stock, , - Product in-use stock;

« Discards to landfill, = Discards, * m

« Discards permanently sequestered, = Discards to landfill. * g

« Accumulated discards from permanently sequestered,

= Accumulated stock from permanently sequestered, ;
+ Discards permanently sequestered,

» Discards temporarily sequestered, = Discards to landfill,

- Discards permanently sequestered,

e Accumulated discards from temporarily sequestered,

= (Accumulated stock from temporarily sequestered, ;
+ Discards temporarily sequestered,) * (1/(1+1))

e Stock in landfill,
= Accumulated discards from permanently sequestered, ;
+ Accumulated discards from temporarily sequestered,



Stock Change Approach

» Stock Change Approach Stock, =
Product in-use stock, + Stock in landfill,

« Estimated Emissions, =
Stock Change Approach Stock;
- Stock Change Approach Stock, ,

* A positive stock change represents a reduction in
reported emissions of CO2 from the atmosphere
under the IPCC reporting guidelines.



Production Approach: Changing
Consumption to a Production basis

* Fraction of domestically used wood of domestic origin
= (domestic production of roundwood - exports)
/ (domestic production + imports - exports)

* Production from domestically produced wood used
domestically

= fraction of domestically used wood of domestic origin
* production volume

* Production from exported sawlogs and veneer logs
= fraction of domestically used wood of domestic origin
* fraction of log that ends up in final product
* fraction of product produced globally in 2003



Atmospheric Flow

e atmospheric flow emissions
= stock change emissions
+ all carbon in imports — all carbon in exports

e atmospheric flow emissions
= all carbon in imports — all carbon in exports
— stock change from previous year



Global HWP Sink in Tg C
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Emission for the Globe in 2016
under Alterative Approaches
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USA Estimated Emissions
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Canada Estimated Emissions
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Japan Estimated Emissions
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Emission by Global Regions
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Bars from left to right are the Default, Stock Change, Production and Atmospheric Flow Approaches
The vertical height is measured in 100 Tg of C02



Trade Effects
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Bars from left to right are the Default, Stock Change, Production and Atmospheric Flow Approaches
The vertical height is measured in 100 Tg of C02



Changes in Projected Softwood
Industrial Roundwood Harvest Levels
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LCA: Integrating Sink-enhancing
Policies Among Forest and HWP Sinks
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Carbon Pools and Flows
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Forest and HWP Sinks

Harvested

Wood for Decomposifion
Products Fuel
Disposal
ecgmpositign  Incinexatio

Landfills

\

Adapted from Heath et al 2003; EPA 2006

Combustion ] Forest sink
HWP sink




Product Leakage
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Sink-enhancing Activities :
Afforestation
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Sink-enhancing Activities :
Conservation
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Sink-enhancing Activities :
Conservation w/ Forest & HWP Sinks
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Conservation and Product Leakage
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LCA: Relationship between Malin

Components

e

INVENTORY ANALYSIS

AN

INITIATION

IMPACT ASSESSMENT

N\ ~

IMPROVEMENT ASSESSMENT




Initiation

 Purpose and scope
e System boundaries
e Data categories
 Review process



Life-cycle Inventory Analysis

MATERIALS >

ENERGY >

WATER >

Forest Management
(Regeneration)

l (Transportation)

Raw Materid Acquigtion
(Harves)

l (Transportation)

Product Manufacturing

l (Transportation)

Building Condruction

| (Transportation)

Use/Ma ntenance

il (Trangportation)

Recyd e\Waste Management

(Transportation)

— > EMISS ONS
— > EFFLUENTS

— > SOLIDWASTES

— > OTHER RELEASES

— PRODUCTS

— COPRODUCTS




Impact Assessment
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Ecosystem Health
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Improvement Assessment

 Extended product life

e Evaluate substitute
materials

e Improve distribution

e Enhance use/
maintenance

Reduce energy
consumption

Improve process
efficiencies

Improve collection
efficiencies

Improve waste
management



Forest
Regeneration
to Harvesting .
Processing of
PNW and SE Structural Materials Product
PNW and SE “‘Gate-to-Gate”
e Lumber
* Plywood
e Glulam Construction of
Virtual Residential
* LVL Buildings to Code
* |-joists « Minneapolis wood
« OSB (SE only) and steel designs

e Atlanta wood and

concrete designs Building

Use and

_ Disposal
Maintenance

or
Recycle




System Boundaries And Process Flow For
Forest Stand Establishment And Harvesting

Inputs:
Fuel

Lubricants
Fertilizers

Input : Seedlings

L Planting » Fertilization

*Felling trees *Ground skidding

> Processing trees to logs T loading

Output : Logs on Truck

System boundary

Qutputs:
By-products,
Slash,
Emissions to air,
land and water




INPUTS OUTPUTS
- : Per MSF - - Per MSF
Materials | Units 2jR.inhacic Materials Units RIRn hacic
Wood /resin Bark L
Roundwood (log) ft.3 6.56E+01 Bark waste Ib. 1.31E+01
Ib. 1.89E+03 Bark ash Ib. 7.75E+00 .
Phenol-formaldehyde | Ib. 1.59E+01 o Iuc = Ib. 2.09E+01
Extender and fillers * | Ib. 8.90E+00 Plywood IB. 9.91E+02
Catalyst 2 Ib. 1.11E+00 =0Ee 0 b A D5E+02
Soda ash 2 Ib. 3.30E-01 (F;eeler clore B: él%E+8%
Bark P Ib. 1.98E+02 reen c |pp|n - : +
O venee b om0 | YoEgR || Sa0ES
Green veneer Ib. 1.51E+01 ga}/\(/jdgst IB' 8ggE+8(1)
: olid dry veneer . . +
E:ec”!cf"" energy Total Ib. 6.89E+02
ectricity kwh | 1.39E+02 Alr emissions
Fuel for energy . ﬁce%aldehyde B %%%E&Zg
cetone . . -
Hog fuel (produced) b Ib. 3.83E+02 Acrolein b. 4.95E-07
Hog fuel (purchased)” Ib. 3.40E+01 Benzene b. 4.77E-04
Wood waste Ib. 5.00E-01 88 2 fossil B %%Eigg
qud Fropane gas ?aél, fé)??Eg% go ?(%?\?ﬂ%ssn Bj 22 70%EE+8%
atural gas t. .63E+ us . . -

- Formaldehyde b. 1.80E-02
Diesel gal. | 3.95E-01 Mathanol Ib. 1.28E-01
a These materials were excluded based on the 2% rule. 8'%amc Substances g %%6%-8%
b Bark and hogged fuel t weights wh - - -
all c%e‘:_lr\:voo_((;Q_’rg:lterzjaels'ézlarree\g§e\rllvder|§/J Wzi\évht(;r;eas o Paglﬁgrl%ﬁes B gg;E:g%
bark weight is included in the “hog fuel (produced)” weight. SO 2 b: 7:74E-04

SO x b. 1.01E-01
VOC b. 6.26E-01




Summary Performance Indices
Minneapolis House

Steel vs. Wood Design
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Summary Performance Indices
Atlanta House
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General outlook for HWP
accounting and inclusion of HWP
INn the post-Kyoto process

HWP pools are increasing globally.

Different accounting approaches lead to different national
estimates of emissions, but are better than the default.

If the forest products industry became financially responsible for
the forest sinks, the selection of an accounting approach could
significantly affect it.

CORRIM and others have shown how forest and HWP sinks
are related and have quantified product leakage.

Sink-enhancing activities need to address their effects on both
the forest and HWP sinks to avoid counterproductive outcomes.

LCA has a role in protocols to measure product leakage




