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Today’s Objectives

1. To identify and address issues ensuring the protocol has 

environmental integrity; 

2. Re-examine the protocols treatment of harvested biomass to 

ensure it is accurate and is consistent with other systems; and

3. Identify a path forward to revise the Alberta Afforestation Protocol. 

Goal: 

A robust & science based Afforestation Protocol that is usable!



Outline
Friday, October, 23, 2009

Time: 10:00 am – 4:00 pm  

10:00 – 10:30 Welcome and Opening Remarks

Introduction: How did we get here today?

Overview of History of the Alberta Afforestation Protocol

10:30 – 10:45 Review of Discussion Document 

10:45 – 12:00 Address quantification and clarification issues

Discussion Points

1. Correction of Table 2.4

2. Correction of Stand Level Biomass Expansion Factors

3. Reasonable Guidance to Support the Protocol

Decision Points

1. Definition of Gross Merchantable Volume

2. Discount Factor for Risk of Reversal

3. Required Models

12:00 – 1:00 Lunch

1:00 – 3:45 Discussion of Proposed Treatment of Harvested Biomass

1. Introduction of Liability Period

2. Treatment of Harvested Biomass Based on Final Use

3. Required Documents

4. Availability of Species Density Factors

5. Availability of Default Wood Decay Factors

Introduction of Mandatory Periodic Verification

3:45 – 4:00 Wrap Up & Next Steps



The World of Carbon Offsets

Lots of Concerns:

■ Will work too well

□ If too many, will divert effort away from the capped sectors, 

reduce investment in Technology

■ Wonôt work

□ Too costly or complicated ïor too discounted to bring in 

participation

■ Not real reductions



Concerns over Real

■ Voluntary transactions between 2 parties (enough govôtoversight?)

■ Factors that undermine:

□ Leakageïdiverted emissions beyond project boundaries; 

shifting activities elsewhere

□ Non Additional ïparties being paid for actions they wouldôve 

done anyway

□ Permanenceïrelease of stored carbon during or after project 

ends



Coalescing of Criteria

■ Additionalïbeyond normal practices/business as usual (new)

■ Real, Measurable, Quantifiable ïbased on best available science, net of all 6 
GHGs, certainty in science accounted for

■ Verifiable - carbon accounting/tracking process must be clear, 
defensible, with QA/QC procedures; verified by qualified 3rd party

■ Permanentïmust account for reversals of sequestered carbon ; 
account and replace mechanisms

■ Clearly Owned ïCrown Land vs Private Land; Land Lessee vs Land 
Owner; Technology provider vs Buyer 

■ Not Double Counted ïregistered, serialized and sold once

■ Leakage ïpossible shifting of emitting activities elsewhere due to 
GHG-reducing practice in the projects (e.g. cutting down rainforests 
due to biofuel incentives in North America)



Creative Policy Solutions

■ Set Quantitative Limits (U.S. Bill ï2 Btonnes of Offsets (50:50)

■ Set Qualitative Limits (like U.S. Bill ïAg, Forestry and Waste)

■ Accounting adjustments (discounts)

□ Discount for level of practice uptake

□ Discount for risk of a reversal ïset aside in a reserve,  buffers or 

use risk premium

□ Discount for leakage

□ Discount for scientific uncertainty 

■ Addressing the Permanence issue



Eligible Offsets - Policy and Design Criteria

■ Additionality in Alberta:
□ Action (project) taken on/after January 1, 2002

□ Not otherwise required by law

□ Beyond a project baseline as defined in the protocol

■ Must be real, quantifiable and measurable
□ Government approved protocols only (ISO 14064-2)

□ Considers all GHG s (SGER) impacted by the project 

□ Transparently and rigorously reviewed

■ Occur in Alberta; Registered on the Alberta Registry

■ Clearly Owned 

■ Verified by a 3rd Party (SGER)

■ If Biosinks permanency addressed



Review of Discussion Document

■ History of the development of the Afforestation Protocol

□ National Work

□ Provincial Work

□ Amendments to date

■ Review of the State of Science

■ Review of Policy

□ Protocols in other Systems

□ Discussion of Green Energy

■ Proposed Option ïOverlapping Rigorous Science and Alberta 

Policy



Discussion Point 1:  Correction of Table 2.4

After clarification with the original protocol developer (CFS), Table 2.4 

was revised to  reflect the correct adoption of the original 

quantification.  

□ Yes ïThe revised table is accurate.

□ No ïThe revised table is incorrect.

■ Changes to Equation for P8 (Above Ground Biomass) and P9 

(Below Ground Biomass)



P8 Above Ground Biomass

Former Above Ground Biomass Equation

Sequestration Above-ground Carbon Reservoir  = [(Incremental Vol. Above Ground 

Tree * Area Afforested) + (Vol. Biomass Harvested)]* Expansion Factor Biomass

* Conversion Factor C-CO2

New Above Ground Biomass Equation

■ Sequestration Above-ground Carbon Reservoir  = [(Incremental Merchantable

Volume * Area Afforested) + (Vol. Biomass Harvested)]* Expansion Factor 

Biomass * Conversion Factor Biomass-C * Conversion Factor C-CO2



Example: P8 Above Ground Biomass Calculation 

■ Incremental Merchantable Volume of Tree = 8 m3/ha/yr (obtained from direct 
measurements on site)

■ Area Afforested = 100 ha 

■ Ratio Root-Shoot (Reference Table A2) = 0.28 

■ Expansion Factor Biomass (Reference Table A1) = 1.08

■ Mass of Carbon per Mass Dry Biomass (Reference Table A4 (tC/t)) = 0.5tC/t of 
biomass

■ Conversion Factor C-CO2 = IPCC standard 44/12 (tCO2e/tC) = 3.667 
tCO2e/tC

■ = 15 840tonnes biomass
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P9 Below Ground Biomass

Old

■ Sequestration Below-ground Carbon Reservoir  = Incremental Vol. Above Ground 

Tree * Ratio Root-Shoot * Expansion Factor Biomass * Area Afforested

■ * Conversion Factor C-CO2

New

Sequestration Below-ground Carbon Reservoir  = Incremental Merchantable

Volume * Ratio Root-Shoot * Area Afforested * Conversion Factor Biomass-C

* Conversion Factor C ïCO2

Note the deletion of  Expansion Factor Biomass



Example: P9 Below Ground Biomass Calculation
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Discussion Point 1:  Correction of Table 2.4

After clarification with the original protocol developer (CFS), Table 2.4 

was revised to  reflect the correct adoption of the original 

quantification.  

□ Yes ïThe revised table is accurate.

□ No ïThe revised table is incorrect.



1.0 Project/ Baseline 

SS

2. Parameter / 

Variable
3. Unit 4. Measured / Estimated5. Method 6. Frequency

7. Justify measurement or 

estimation and frequency

Project SSôs

P8 Above-ground 

Carbon Reservoir

Sequestration Above-ground Carbon Reservoir  = [(Incremental Merchantable Volume * Area Afforested) + (Vol. Biomass Harvested)]* Expansion Factor Biomass* Conversion 

Factor Biomass-C * Conversion Factor C-CO2

Sequestration Above-

ground Carbon Reservoir

t of CO2E N/A N/A N/A Quantity being calculated.

Incremental 

Merchantable 

Volume of Above 

Ground Biomass 

Accumulating as 

Trees / Incremental 

Merchantable 

Volume

m3 / ha Estimated

Field survey and statistical 

sampling with uncertainty 

to remain within bounds 

of 10%, with a confidence 

level of 95%.

Annual or Upon Crediting 

Interval

Estimation can be made with 

high level of accuracy.

Area of Afforestation 

Project / Area Afforested

ha Estimated

Field survey or map-based 

assessment with 

uncertainty to remain 

within bounds of 10%, 

with a confidence level of 

95%.

Annual or Upon Crediting 

Interval

Estimation can be made with 

high level of accuracy.

Biomass Expansion 

Factor / Expansion 

Factor Biomass

t / m3 Estimated
From sources of species 

specific data tables.
Annual

Carbon content of trees can vary 

significantly between samples.  

Using factors based on larger 

samples would be more 

accurate.

Conversion Factor 

for Biomass to 

Carbon / Conversion 

Factor Biomass-C

t carbon / t 

biomass
Estimated

IPCC standard of 0.5 t 

carbon per t biomass. 
Annual Reference value. 

Conversion factor for 

Carbon to Carbon 

Dioxide / Conversion 

Factor C-CO2

- Estimated IPCC standard of 44/12. Annual Reference value.



Sequestration Below-ground Carbon Reservoir  = Incremental Merchantable Volume * Ratio Root-Shoot* Area Afforested* Conversion Factor Biomass-C * Conversion Factor C ï

CO2

Sequestration Below-

ground Carbon Reservoir

t of CO2E N/A N/A N/A Quantity being calculated.

Incremental 

Merchantable 

Volume of Above 

Ground Biomass 

Accumulating as 

Trees / Incremental 

Merchantable 

Volume

m3 / ha Estimated

Field survey and statistical 

sampling with uncertainty 

to remain within bounds 

of 10%, with a confidence 

level of 95%.

Annual or Upon Crediting 

Interval

Estimation can be made with 

high level of accuracy.

Ratio of Below-

ground Biomass to 

Above-ground Tree 

Volume

t / m3 Estimated
From sources of species 

specific data tables.
Annual

Ratios of below-ground biomass 

to above-ground tree volume can 

vary significantly between 

samples.  Using factors based on 

larger samples would be more 

accurate.

Area of Afforestation 

Project / Area Afforested

ha Estimated

Field survey or map-based 

assessment with 

uncertainty to remain 

within bounds of 10%, 

with a confidence level of 

95%.

Annual or Upon Crediting 

Interval

Estimation can be made with 

high level of accuracy.

Conversion Factor 

for Biomass to 

Carbon / Conversion 

Factor Biomass-C

t carbon / t 

biomass
Estimated

IPCC standard of 0.5 t 

carbon per t biomass.
Annual Reference value. 

Conversion factor for 

Carbon to Carbon 

Dioxide / Conversion 

Factor C-CO2

- N/A IPCC standard of 44/12. Annual Reference value.

Baseline SSôs

Emissions Prescribed Burning = Area Burn * EF Biomass CO2E

Emissions Prescribed 

Burning  

t CO2E N/A N/A N/A Quantity being calculated.

Area of Affected by 

Burn / Area Burn

ha Estimated

Field survey or map-based 

assessment with 

uncertainty to remain 

within bounds of 10%, 

with a confidence level of 

95%.

Annual or Upon Crediting 

Interval

Estimation can be made with 

high level of accuracy.

CO2E Emissions 

Factor for Biomass / 

EF BiomassCO2E

t CO2E per ha Estimated

Calculated using IPCC 

species specific data tables 

and best available science 

as outlined in Appendix 

A.

Annual

Reference values adjusted 

periodically by IPCC and as 

additional information becomes 

available.  Values can also be 

customized based on best 

available science.



Discussion Point 2:  Stand Level Biomass 

Expansion Factors

Stand Level Biomass Expansion Factors (table A.2 in the protocol) 

were revised and are presented in Appendix D.  

□ Yes ïThe revised table is accurate.

□ ⁮No ïThe revised table is incorrect.



Biomass Expansion Factor

■ In the previous version, the BEF included the 

■ Addition of reference:
BEF (t/m3) convert merchantable volume (m3/ha) to above-ground biomass (t/ha) (see Equation 1). All 

factors standardized to 100 m3/ha. BEF derived from CBM-CFS3 (Kurz et al, 2009). Volumes are net 

merchantable for British Columbia; all other jurisdictions use gross merchantable volume. Source: Kurz, 

W.A., Dymond, C.C., White, T.M., Stinson, G., Shaw, C.H., Rampley, G.J., Smyth, C., Simpson, B.N., 

Neilson, E.T., Trofymow, J.A., Metsaranta, J., Apps, M.J. 2009. CBM-CFS3: A model of carbon-dynamics 

in forestry and land-use change implementing IPCC standards, Ecological Modelling, 220: 480ï504, 

doi:10.1016/j.ecolmodel.2008.10.018



Discussion Point 2:  Stand Level Biomass 

Expansion Factors

Stand Level Biomass Expansion Factors (table A.2 in the protocol) 

were revised and are presented in Appendix D.  

□ ⁮Yes ïThe revised table is accurate.

□ No ïThe revised table is incorrect.



Decision Point 1:  Definition of Gross 

Merchantable Volume

Include definition of "Gross Merchantable Volume" to provide clarity 
for non-foresters.  A proposed definition is as follows:

■ Gross Merchantable Volume: Volume of the main stem, 
excluding stump and top but including defective and decayed 
wood, of trees or stands. 

Source: http://www.for.gov.bc.ca/hts/inventory/reports/glossary/index.html 

□ Yes ïThe proposed definition is accurate.

□ No ïThe proposed definition is not accurate.



Permanence Vs. Risk of Reversal

Permanence

■ The number of years that 

reversals need to be accounted 

for and addressed

■ Unrealistic in perpetuity (as 

NGOôs would like).

■ 100year period more common 

(CAR, RGGI, etc.)

■ Based on a risk assessment of 

historical evidence, expert 

opinion and/or predictive 

modeling to determine level of 

risk of reversal (i.e. fire or pest)

■ Thought to be between 10 ï

25% for forest projects 

depending on history

Risk of Reversal



Policy Options to Manage Risk

■ Risk Based Assurance Factors

■ Buffer Pools

■ Sliding Buffer Pool (VCS) ïcombine the two risks into one factor

■ Insurance

■ Temporary Credits

■ Operational and Legal Liability

■ Market Price Differentiation



VCS Sliding Buffer

Years Since 
1st VCS 
Verification 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70
Total buffer 
(% 
withheld of 
total 
carbon 
credits 
generated 
by project) 30 25.5 21.68 18.42 15.66 13.31 11.31 9.62 8.17 6.95 5.91 5.02 4.27 3.63 3.08



Risk of Unintentional Reversal

■ Albertaôs Risk Based Assurance Factor

■ At this point we are addressing the non-intentionalé

□ Based on an analysis of the available data, the range of 
data available provided a reasonable basis for concluding 
that over a creditable life of an afforestation project, 
considering cross-subsidy effects across regions and 
species, that a reasonable assurance factor would be 
greater than 90%.

Ą 10% Assurance Factor
■ What is the risk of an unplanned event that would result in the 

release of Carbon?



Decision Point 2:  Discount Factor for Risk of 

Reversal

A discount rate is applied to the protocol to account for risk of 
reversal.  Presently the discount rate is 10% as set during the 
original review.  A study by Gilsenan in 2003, suggested that an 
appropriate discount rate would be 25% to account for uncertainty.

□ is the discount rate of 10% appropriate & justifiable?

□ should it be between 10% - 25%, if so can we agree on this 
number?  

■ Justification:



Discussion Point 3:  Reasonable Guidance to 

Support the Protocol

The following is a list of references that can be used to provide guidance on 
the quantification of forest carbon offsets and harvested wood products.  
Are there any other sources of guidance?

■ Methods for Calculating Forest Ecosystem and Harvested Carbon with 
Standard Estimates for Forest Types in the United Statesò ïUSDA

■ Technical Guidelines for Voluntary Reporting of Greenhouse Gas 
Program ïPart I Appendix: Forestry (March 2006)

■ IPCC Good Practice Guidance for LULUCF (2003)

■ Others?

Should any of these be mandatory, referenced or embedded in the 
protocol?



Decision Point 3:  Adding Requirement for 

Approved Models

CAR and BC lists growth models approved for use.  Should the 
Afforestation Protocol list approved models?  This would mean 
that models that arenôt approved could not be used to support a 
project.  

■ No

■ Yes   

If so, please assess the following and list any alternatives: 

■ TASS

■ TIPSY

■ VDYP



The following growth and yield models have been approved for use: Range of applicability 

Model name Geographic/biogeoclimatic Stand types 

TASS Province-wide Second growth, simple stands 

TIPSY Province-wide Second growth, simple stands 

VDYP Province-wide Natural stands 

PrognosisBC IDF, ICH, ESSF, MS Existing mixed species, complex stands 

Sortie-ND SBS, ICH (north-west) Mixed species, complex stands, MPB 

areas 

BC Forest Offset Protocol



Decision Point 4:  Introducing a Permanence 

Period

Many forest offset protocols emerging are addressing permanence by 

including a 100 year permanence period (CAR, CarbonFix, 

American Carbon Registry, CCX, BC and RGGI [100] year period 

should be built into the Alberta Afforestation Protocol?

■ Yes

■ No, a liability period of ____ should be used.  

Justification:



A comparison of a few protocols…

CAR RGGI VCS CCX CDM Alberta

Risk of 

Reversal

Buffer Account 

for unintentional 

reversals ï

Project 

Implementation 

Agreement (PIA)

Permanent 

conservation 

easement 

(10%)

Sliding Buffer 

Account

Carbon 

Reserve Pool 

- 20%

Temporary 

Credits

10% 

Assurance 

Factor

Permanence 100 Years 100 Years 100 Years N/A

Crediting 

Period

100 years Up to 60 

years

Between 20 ï

100 years

7 years 

between 2003 

ï2010

30 Years or 

up to 3 20 

year periods

60 years or up 

to 3 20 year 

periods



Biomass to Green Energy

■ Green energy will likely be an important method of reducing 

the greenhouse gas intensity of energy production in 

Alberta and thus addressing climate change.  

■ Given that the power produced by biomass is considered 

carbon neutral, it can be argued that the emissions 

associated with the harvest of biomass should also be 

considered carbon neutral (emissions associated with the 

harvesting process (e.x. physical harvest processes such 

as falling and processing must still be counted).    



Decision Point 5:  Treatment of Harvested 

Biomass based on Final Use

■ Do you believe that afforestation projects initiated with the purpose 

of providing feedstock for biomass energy should be carbon 

neutral?  

□ Yes, Biomass to green energy projects should be treated 

differently.

□ No, Biomass to green energy projects should not be treated 

differently based on the final product produced. 
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Decision Point 6:  Required Documents 

In the California protocol, quantification of ñActual harvested wood 
volumes and speciesò is based on ñverified third-party scaling 
reportsò ïare these readily available in Alberta?

Actual harvested wood volumes and species must be based on 
verified third-party scaling reports, where available. Where not 
available the Forest Owner must provide documentation to support 
the quantity of wood volume harvested. 

What documents are readily available that can be used to verify the 
quantity of wood delivered?



Decision Point 7:  Availability of Species Density 

Factors (Table.1)

Is it preferred for consistency to fill out table 1 for the Alberta 

Afforestation Protocol?

Forest Type Specific Gravity 

of Softwoods

Specific Gravity 

of Hardwoods

Wood density

of softwoods 

(kg/m3)

Wood density

of hardwoods 

(kg/m3)



Decision Point 8: Availability of Default Wood 

Decay Factors
Is this approach appropriate?

■ Yes

■ No

Do Default Wood Decay Factors Exist?  

■ Yes

■ No

Where can they be found?
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Decision Point 9:  Introduction of Mandatory 

Periodic Verification Requirement

■ Proposed amendment to the Protocol to stating that 

reporting/verification must occur no less than every X years.  Also 

proposed addition of a requirement that verification must occur for 

a period of y years after the final claim of offsets.

■ Should óXô be every 5 years? 10 years?

■ Should óyô be every 1 year?

Justification:
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VCS Sliding Buffer

Years Since 
1st VCS 
Verification 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70
Total buffer 
(% 
withheld of 
total 
carbon 
credits 
generated 
by project) 30 25.5 21.68 18.42 15.66 13.31 11.31 9.62 8.17 6.95 5.91 5.02 4.27 3.63 3.08



Proposed 



Carbon in Landfills

■ Given that the Alberta protocol will most likely be used on 

marginal agricultural lands, there will likely be no harvesting 

in the baseline year.

■ Effectively exclude landfill carbon storage of HWP in 

afforestation projects



Calculating Carbon in HWP

■ 1. Determining the amount of carbon in harvested wood that is 

delivered to mills;

■ 2. Accounting for mill efficiencies;

■ 3. Estimating average carbon storage over [100] years in in-use 

wood products;

■ 4. Estimating average carbon storage over [100] years in wood 

products in landfills (when applicable); and

■ 5. Summing the results to determine total average carbon storage 

over [100] years.


