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Disclaimer:  1 

The information provided in this document is intended as guidance only and is subject to periodic 2 

revisions.  This document is not a substitute for the law.  Please consult the Specified Gas 3 

Emitters Regulation and applicable legislation for all purposes of interpreting and applying the 4 

law.  In the event that there is a discrepancy between this document and the Specified Gas 5 

Emitters Regulation or other legislation, the Specified Gas Emitters Regulation and other 6 

legislation prevail.  7 

 8 

All Quantification Protocols approved under the Specified Gas Emitters Regulation are subject to 9 

periodic review as deemed necessary by the Department, and will be re-examined at a minimum 10 

of every 5 years from the original publication date to ensure methodologies and science continue 11 

to reflect best-available knowledge and best practices.  Any updates to protocols occurring as a 12 

result of the 5-year and/or other reviews that are not due to legal requirements will apply at the 13 

end of the first credit duration period for applicable project extensions and for all new projects 14 

coming forward.   15 

 16 

Where a project condition differs from approved government methodologies, or the project 17 

developer is unclear on protocol interpretation relative to their specific project, the project 18 

developer must contact Alberta Environment to discuss an appropriate interpretation and receive 19 

approval for any methodology changes prior to undertaking the project. 20 

 21 

Any comments, questions, or suggestions regarding the content of this document may be directed 22 

to:  23 

 24 

Alberta Environment  25 

Climate Change Secretariat 26 

12
th
 Floor, 10025 ï 106 Street 27 

Edmonton, Alberta, T5J 1G4 28 

E-mail: AENV.GHG@gov.ab.ca 29 

 30 

 31 
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Alberta Environment  Related Publications: 1 

Climate Change and Emissions Management Act  2 

Specified Gas Emitters Regulation 3 

Specified Gas Reporting Regulation 4 

 5 

Albertaôs 2008 Climate Change Strategy 6 

 7 

Technical Guidance for Completing Annual Compliance Reports 8 

Technical Guidance for Completing Baseline Emissions Intensity Applications 9 

Additional Guidance for Cogeneration Facilities 10 

Technical Guidance for Landfill Operators 11 

 12 

Technical Guidance on Third Party Verification
1
 13 

 14 

Technical Guidance for Offset Project Developers 15 

Technical Guidance for Offset Protocol Developers 16 

Quantification Protocols (http://environment.alberta.ca/1238.html) 17 

 18 

Alberta Quantification Protocol Development Process: 19 

Albertaôs quantification protocol development requirements are based on the framework and 20 

principles of the ISO 14064 Part -2:  Specification with Guidance at the Project Level for 21 

Quantification, Monitoring and Reporting of Greenhouse Gas Emission Reductions or Removal 22 

Enhancements standard. This internationally accepted standard helps ensure consistency and 23 

transparency for the quantification, monitoring, reporting, and verification of project-based 24 

greenhouse gas (GHG) reductions or removals and integrity of the emission offsets. The ISO 25 

14064-2 Standard provides a policy-neutral, non-sectoral, verifiable template and specifications 26 

upon which a protocol can be customized to the regulatory requirements of specific GHG 27 

programmes. Main principles are considered throughout the protocol development process, i.e. 28 

development of the Technical Seed Document(s), technical and stakeholder reviews etc. 29 

¶ Environmental Integrity: The project-type provides real, measurable, and quantifiable 30 

GHG reductions and/or removals. Identify and address permanency of project conditions. 31 

¶ Completeness: Include all relevant GHG emissions and removals. Include all relevant 32 

information to support criteria and procedures. Review and assessment of leakage 33 

through project condition. 34 

¶ Consistency: Enable meaningful comparisons in GHG-related information. 35 

¶ Accuracy: Reduce bias and uncertainties as far as is practical. 36 

¶ Transparency: Disclose sufficient and appropriate GHG-related information to allow 37 

intended users to make decisions with reasonable confidence. 38 

¶ Relevance: Select the GHG sources and sinks, data and methodologies appropriate to the 39 

needs of the intended users.  40 

¶ Conservativeness: Use conservative assumptions, values and procedures to ensure that 41 

GHG emission reductions or removal enhancements are not over-estimated. 42 

43 

                                                           
1
 Alberta Environment is developing guidance for third party verification. 

http://environment.alberta.ca/1238.html
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1.0 Offset Project Description 1 

This quantification protocol is written for the conservation afforestation project developer. Some 2 

familiarity with, or general understanding of silviculture including tree plantations is expected. 3 

Familiarity with agricultural practices and/or land management conditions would also help in 4 

understanding the context of this protocol. 5 

 6 

The opportunity for generating carbon offsets with this protocol arises mainly from the direct 7 

removal of greenhouse gas emission through the sequestration of carbon from the establishment 8 

of trees or shrubs on land that has been non-forested for at least twenty years.  Eligible lands may 9 

include agricultural land, urban land areas, non-continuous, non-linear, silvopasture, 10 

alleycropping or buffer areas (as defined in this protocol) and potentially the rehabilitation of 11 

industrial lands.  This protocol provides a quantification methodology for the carbon sequestered 12 

in the trees and a flexibility mechanism for quantifying the carbon in shrubs of a conservation 13 

afforestation project.   14 

1.1 Protocol Scope 15 

Given the potential range of conditions across Alberta (and Canada) and the variety of specific 16 

activities that may be involved in conservation afforestation projects, this protocol serves as a 17 

generic órecipeô for project developers to follow in order to meet the measurement, monitoring 18 

and greenhouse gas quantification requirements.  19 

 20 

An conservation afforestation project will achieve greenhouse gas removals through the increase 21 

in carbon stocks (above and/or below ground) within the project site as a result of the 22 

establishment and growth of trees and shrubs.  Emissions from the project are expected during 23 

establishment due to site preparation and establishment. Other emissions following establishment 24 

might occur as a result of the maintenance required by the plantation design on the project site.   25 

 26 

Protocol Approach: 27 

This protocol provides procedures for quantification methodology to determine both the above 28 

and below ground carbon that is based on statistical samples of field measurements.
2
  Extensive 29 

work has been carried out on calculating growth rates and carbon sequestration rates of trees for 30 

many years.  Using best practice guidance this protocol builds upon the vast knowledge 31 

developed through many field trials and research.  The protocol quantifies the amount of carbon 32 

stored in the above ground and below ground component of the tree by the use of biomass 33 

equations.  Biomass volume is based on actual tree measurements gathered from field surveys 34 

conducted during the conservation afforestation project, and is then used to determine the amount 35 

of carbon in the leaves, branches, roots and stems of a tree.   36 

                                                           
2
 Project Developers can elect to claim any combination of carbon pools providing they have sufficient data 

to support the claim, but may not claim any retroactive credits upon future claims.   
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 1 

Eligible Project Conditions 2 

This protocol allows eligibility over a project life of 60 years, and specifies that eligible lands for 3 

establishment of an afforestation project must be un-treed for at least 20 years prior to project 4 

commencement, as proven through documentary evidence (e.g., air photos, land use records, 5 

etc.). To be in alignment with other requirements of the Alberta Offset System, the 20 year un-6 

treed land area criterion makes it reasonable to assume that the un-treed lands would have 7 

remained un-treed if a project was not implemented.  Therefore a static baseline is appropriate for 8 

this protocol.  Presently in Alberta, there is a limited amount of land area that is afforested on an 9 

annual basis compared to the potential eligible landbase.   10 

 11 

This protocolôs main application is on agricultural land ï including non-continuous, non-linear, 12 

silvopasture, alleycropping or riparian buffer areas (as defined in this protocol).  Project 13 

eligibility of tree nurseries is limited due to the transient nature of the business and changing 14 

ownership.   15 

 16 

This protocol allows flexibility (after third-party verification of eligibility and applicability) to 17 

include the conversion of urban land to plantations, agroforestry, or the rehabilitation of degraded 18 

industrial lands, such as mine sites (review the Flexibility Mechanism for additional protocol 19 

requirements). Flexibility is also provided to allow project developers to quantify shrub carbon. 20 

 21 

Table 1: Relevant Greenhouse Gases Applicable for Conservation Afforestation Projects 22 

Specified Gas Formula 

100-year 

Global Warming 

Potential (GWP) 

Applicable to 

Project 

Carbon Dioxide CO2 1 Y 

Methane CH4 21 Y 

Nitrous Oxide N2O 310 Y 

Sulphur Hexafluoride SF6 23,900 N 

Perfluorocarbons* PFCs Variable N 

Hydrofluorocarbons* HFCs Variable N 

 23 
* A complete list of perfluorocarbons and hydrofluorocarbons regulated under the Specified Gas Emitters Regulation is available in Technical Guidance 24 
for Offset Project Developers. 25 

 26 

Addressing Permanence with an Assurance Factor: 27 

The conservation afforestation protocol utilizes a risk based assurance factor to account for the 28 

potential reversal of carbon due to un-foreseen events that may affect the growing trees.  Based 29 

on an analysis of the available data, the range of data available provided a reasonable basis for 30 

concluding that over a creditable life of a conservation afforestation project, considering cross-31 

subsidy effects across regions and species, that a reasonable assurance factor would be 10%. This 32 

is discussed in detail in Appendix D. 33 

 34 

When below ground carbon is disturbed, carbon in below ground biomass moves to the soil 35 

organic carbon pool.  Permanence of below ground carbon is ensured as soil organic carbon will 36 
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act as a large pool that will  not be quantified under this protocol thus ensuring a more  1 

conservative approach to the potential loss of any carbon upon unintentional reversals.   2 

 3 

 Table 2: Procedures for measuring/estimating parameters for calculating Sinks/Sources (SS) for 4 

each Greenhouse Gas. 5 

Project / 

Baseline SS 
Parameter / Variable Unit  

Measured / 

Estimated 
Method 

Above-

ground 

Carbon  

reservoir 

above-ground biomass t / ha 

Estimated based 

on biomass 

equations 

Field measurements; 

biomass equations  

afforested area ha Estimated 

Field survey and/or 

map-based and/or 

GPS 

Below-ground 

Carbon 

reservoir 

Proportion of above ground 

biomass 

no 

units 
Estimated Calculation 

Shrub Carbon 

reservoir 

above-ground biomass t / ha 

Estimated based 

on measured 

sample plots 

Field measurements 

(vegetation within a 

clip frame plot are 

harvested, dried and 

weighed) 

area  ha Estimated 

Field survey and/or 

map based and/or 

GPS 

 6 

 7 

1.2 Protocol Applicability  8 

This protocol will apply to the activities that involve the establishment of trees through planting 9 

(introduction of propagules, stecklings, etc), or the removal of impediments
3
  to natural 10 

reforestation, where a project developer is able to demonstrate that a project meets the 11 

requirements under this protocol.  12 

 13 

Project developers must put a legal impediment in place that will require the land to remain as 14 

forested land (i.e. conservation) and state that harvesting (or other cutting) cannot occur on 15 

specified project lands.  Legal easements or other legal impediments can only be placed on lands 16 

that are afforested with long lived species listed in Appendix A (Tables 3 and 4 reproduced from 17 

Lambert et al., 2005).  NOTE:  Those species listed in the quantification methodology provided in 18 

Appendix A are eligible in this protocol. Species that are not listed may be eligible for use in this 19 

protocol under a flexibility mechanism  20 

 21 

Qualified legal impediments include conservation easements, caveats and deed restrictions.  22 

Conservation easements and Qualified Deed Restrictions must be recorded no earlier than 2002. 23 

 24 

                                                           
3
 Afforestation projects may involve the removal of obstacles to the natural re-growth of trees (e.g., 

removing livestock from the land to stop grazing). 
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It is not appropriate to apply this protocol to projects that involve establishing trees on land that 1 

has recently been cleared, since this does not constitute a land use change and thus cannot be 2 

classified as afforestation.
4
  Table 2 below outlines the basic project measurement requirements 3 

for use under this protocol. 4 

 5 

This conservation afforestation protocol has been developed for a sub-set of afforestation projects 6 

that are considered to reflect the most common afforestation situations.  The project developer 7 

must supply sufficient evidence to demonstrate that:  8 

1. A legal impediment, such as a conservation easement, deed restriction or caveat must be 9 

in place which addresses the following: 10 

a. The legal impediment must state that lands cannot be harvested and biomass 11 

cannot be disturbed.  This legal impediment must be in place for a minimum of 12 

60 years; 13 

b. The legal impediment must state that the land is managed according to a sound 14 

silviculture plan; and 15 

c. The legal impediment must address reversals.   16 

i. Unintentional Reversals 17 

1. If an unintentional reversal occurs as a result of oil and gas 18 

exploration and development, utilities expansion, road expansion 19 

or 20 

2. An unintentional reversal occurs as a result of an event beyond 21 

the control of the project developer such as a fire or insect or 22 

disease outbreak, then 23 

 24 

- any loss in carbon will be accounted for by the pool of offsets 25 

arising from the assurance factor; and 26 

ii. Intentional Reversals 27 

1. If an intentional reversal occurs (trees are removed, legal 28 

impediments are disregarded and removal is not considered an 29 

unintentional removal), the project developer must replace any 30 

lost tonnes. 31 

 32 

2. Agroforestry projects are quantified according to Appendix F.  Species listed in 33 

Appendix A are eligible under this protocol.   34 

3. Project lands have not been forested land for at least 20 years prior to the establishment 35 

of the treed area.  As conservation afforestation projects have extended eligible crediting 36 

periods, this criterion must be confirmed relative to the year prior to the project start.  37 

This baseline will only be applicable through to the end of the eligible crediting period 38 

at which time this baseline condition will no longer be true.  Documentary evidence (i.e. 39 

Arial Photos) must also be provided to support previous land use prior to site 40 

establishment.   41 

4. Lands which were peat bog (or fen) areas prior to or during the 20 years prior to 42 

establishment as confirmed by land-use records, aerial photos, or other means do not 43 

qualify for use in this protocol.  44 

                                                           
4
 While some quantification procedures in this protocol are transferable to other project types involving the 

establishment of trees, the approach to baselines would have to incorporate any expected natural 

regeneration, regulatory requirements or tree cover among other possible differences in baseline and project 

activities.  
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5. The Project Developer is responsible for developing an Offset Project Plan to determine 1 

the project and the baseline, as well as to document how the project meets all Alberta 2 

Offset System and protocol criteria. This Plan must contain a silviculture plan and must 3 

have acceptance of concept (sealed by) a Registered Forestry Professional, Professional 4 

Agrologist or Professional Biologist. 5 

6. Multiple project sites must be aggregated according to the procedures outline in 6 

Appendix E.   7 

7. The quantification of reductions achieved by the project is based on actual measurement 8 

and monitoring as indicated by the proper application of this protocol.  9 

8. The project must meet the requirements for offset eligibility as specified in the 10 

applicable regulation and guidance documents for the Alberta Offset System. Of 11 

particular note: 12 

a. All sites of a project must be located in Alberta. 13 

b. The date of the establishment of the project must be on or after January 1, 2002 14 

as indicated by project records. The project start date is defined as the date that 15 

trees were planted on a given legal land description or the date when the 16 

impediment to natural regeneration is removed (whichever is earlier).  17 

c. As per offset system guidance, afforestation projects have a longer crediting 18 

period to reflect the slower rate of growth of trees.  The crediting period for this 19 

protocol have been established as one 60 year cycle after which point, the activity 20 

is considered reforestation and is no longer eligible for the generation of offset 21 

credits. Afforestation projects will maintain a project baseline and project 22 

condition for a 20-year crediting period.  Project developers that wish to apply 23 

for an extension (for an additional 20 years) must submit a written request to 24 

Alberta Environment requesting an extension for the project.  The letter must 25 

include rationale for how the project continues to meet the requirements of the 26 

protocol, and continues to be additional (beyond business as usual) for the sector.   27 

d. Ownership of the emission reduction offsets must be clearly established as 28 

indicated by land owner/land lessee agreements or other legally binding 29 

arrangement.  30 

e. Projects must achieve GHG reductions or removals above and beyond any GHG 31 

reductions or removals that would result from compliance with any federal, state, 32 

or local law, statute, rule, regulation, or ordinance. 33 

 34 

1.3 Protocol Flexibility 35 

These flexibility options allow the project developer to balance the level of detail in monitoring 36 

requirements with the degree of conservativeness in various calculations to ensure that GHG 37 

reductions and removals quantified under each approach are comparable from the standpoint of 38 

quality and verifiability.  39 

 40 

If applicable, the project developer must indicate and justify if and why any flexibility provisions 41 

have been used. Justification for the option and approach selected must be provided in the Offset 42 

Project Plan in detail. The plan must be accepted in concept by a Registered Forestry 43 

Professional, Professional Agrologist or Professional Biologist, and then be subsequently verified 44 
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by an independent third party. Each verification must include a sign-off of acceptable application 1 

and usage. 2 

 3 

Flexibility in applying the quantification protocol is provided as follows: 4 

 5 

1. Projects that do not meet the definition of ótreed areaô may still be eligible for use under 6 

this protocol.   Project developers may choose to claim offsets for project types that are 7 

non-continuous, non-linear, silvopasture, alleycropping or areas that provide riparian 8 

buffers (as defined in this protocol).  Project developers can elect to use Appendix F to 9 

quantify carbon contained in the biomass of agroforestry projects (such as shelterbelts 10 

and riparian buffers).  This quantification approach, based on Kort and Turnock (1999) is 11 

equally rigorous to the default approach proposed in this protocol.   12 

2. Project developers may elect to claim offsets from the carbon stored in shrubs.  A 13 

quantification approach for calculating the carbon in shrubs is contained in Appendix B. 14 

3. Conservation afforestation projects involving species not listed in Appendix A may have 15 

eligibility providing the project developer demonstrate sufficient evidence to support the 16 

permanence of the claim. 17 

4. Site specific factors may be substituted for the generic emission factors indicated in this 18 

protocol document. The methodology for generation of these emission factors must be 19 

sufficiently robust as to ensure reasonable accuracy and verifiability (such as species 20 

specific wood density, etc.).  21 

5. This protocol is written for private lands.  Project developers can elect establish a 22 

conservation afforestation project on public lands if the appropriate Government of 23 

Alberta signoff can be obtained.  24 

6. The conservation afforestation protocol can be co-implemented (or stacked) with other 25 

approved Alberta Quantification Protocols such as those related to land-use management 26 

quantifying soil organic carbon ï such as the Quantification Protocol For Tillage System 27 

Management (or a perennial forage protocol, if developed). 28 

7. Flexibility in field sampling design, survey techniques and equipment is permitted, 29 

provided that the estimates based on statistical samples are within the bounds of accuracy 30 

and uncertainty typical of the methods outlined in this protocol. It is necessary for 31 

inventory samples (i.e., the estimate of carbon stock accumulated within trees and shrubs) 32 

of a project to have a target sampling error of +/-5% of the mean at the 90% confidence 33 

level.  Details on determining sample plots to ensure this level of confidence can be 34 

found in a number of reference materials including Pearson et al., (2005) available at:  35 

http://www.winrock.org/ecosystems/files/Winrock-BioCarbon_Fund_Sourcebook-36 

compressed.pdf. If variability between inventory samples is large, then a large number of 37 

samples will be necessary to achieve the desired level of accuracy.  As a flexibility 38 

mechanism the project developer may elect to use less rigorous sampling and use the 39 

lower bound of the confidence limits about the mean inventory value. Confidence limits 40 

can be calculated using the following formula: CI =  where x = mean 41 

http://www.winrock.org/ecosystems/files/Winrock-BioCarbon_Fund_Sourcebook-compressed.pdf
http://www.winrock.org/ecosystems/files/Winrock-BioCarbon_Fund_Sourcebook-compressed.pdf
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sample value, Z is taken from a standard Z table, s is the sample standard deviation and n 1 

is the number of samples.  2 

 3 

1.4 Glossary of Terms 4 

Above Ground Carbon: Carbon contained in the above ground portion of trees 5 

(including stem, branches, and leaves) and any shrub 6 

 7 

Conservation afforestation:  The creation of a new treed area where previously none 8 

existed through planting, seeding and/or the human-9 

induced promotion of natural seed sources. 10 

 11 

Agricultural Land: Land suitable for agricultural production, both crops and 12 

livestock. 13 

 14 

Agroforestry: Agroforestry is an intensive land management system 15 

that optimizes the benefits from the biological 16 

interactions created when trees and/or shrubs are 17 

deliberately combined with crops and/or livestock. 18 

Management is aimed at maintaining more than one kind 19 

of a crop, which is complementary rather than 20 

competitive and results in stability and increased 21 

profitability per unit area.  Shelterbelt/windbreaks are a 22 

common form of agroforestry there are few clear 23 

examples of other kinds of agroforestry, such as alley- 24 

cropping, eco-buffer, Riparian buffer tree planting, and 25 

silvopasture. 26 

 27 

Alleycropping Tree Planting: Alley cropping is the cultivation of food, forage or 28 

specialty crops between rows of trees. It is a larger 29 

version of intercropping or companion planting 30 

conducted over a longer time scale. Alley cropping can 31 

provide profitable opportunities for row crop farmers, 32 

hardwood timber growers, nut growers and Christmas 33 

tree growers. 34 

 35 

Assurance Factor: The assurance factor accounts for the risk and magnitude 36 

of carbon sequestration reversal due to unforeseen 37 

events such as fire, drought, pest and other natural 38 

disturbances. The assurance factor accounts for a 39 

reversal event across all of the years that the forest is 40 

eligible to receive offset credits for carbon sequestration. 41 

This prevents any liability accruing with credits for 42 

conservation afforestation projects due to the risk of 43 

reversal. 44 
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 1 

Carbon Stock: The absolute quantity of carbon held within a reservoir 2 

at a specified time, expressed in units of mass. 3 

 4 

Caveat: A caveat is a legal claim or interest in the property is 5 

being asserted by someone other than the registered 6 

owner.  When a caveat is used as a means of ensuring 7 

permanence a caveat must be in registered with Land 8 

Titles that states that the no harvest or disturbance of the 9 

biomass can take place. 10 

 11 

Conservation Easement:   A conservation easement may be registered 12 

(i) under the Land Titles Act with the Registrar of 13 

Titles, or 14 

(ii)  under the regulations under the Métis Settlements 15 

Act with the Registrar of the Métis Settlements 16 

Land Registry, subject to any General Council 17 

Policy. 18 

 19 

A person intending to register a conservation easement 20 

must give prior notice of the registration to the following 21 

persons, as required: 22 

¶ the Minister responsible for the Municipal 23 

Government Act , if the land that is the subject of 24 

the conservation easement is located in an 25 

improvement district; 26 

¶ the Special Areas Board, if the land that is the 27 

subject of the conservation easement is located in 28 

a special area; 29 

¶ the council of the municipality or the council of 30 

the Métis settlement in which the land that is the 31 

subject of the conservation easement is located, 32 

¶ the Minister of Infrastructure, and 33 

¶ the Minister of Transportation. 34 

 35 

When a conservation easement is presented for 36 

registration, the appropriate Registrar must endorse a 37 

memorandum of the conservation easement on the 38 

certificate of title. Since an afforestation conservation 39 

project is meant to retain carbon within the trees and 40 

shrubs, this memorandum should contain the restriction 41 

that there be no disturbance (physical or chemical) to 42 

any of the vegetation on the land, except for what is 43 

required for control of weeds. 44 

 45 

Diameter at Breast Height (DBH): The diameter of the tree 1.3m above the ground. 46 
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 1 

Disturbance: The disturbance of land surfaces by any means including 2 

blading, blasting, contouring, cutting of batters, 3 

excavation, ripping, root raking, excludes normal 4 

maintenance of legally established structures, roads, 5 

tracks, and railway lines.   6 

 7 

Eco Buffer Tree Planting: An eco-buffer is a three to five row high density, high 8 

diversity planting of trees and shrubs. It includes a 9 

minimum of four shrubs in addition to two species of 10 

tall, long-lived trees. Species are typically densely 11 

planted at one metre spacing with two metres between 12 

each row. Rows are a mix of all species. The only rules 13 

for this planting are that shorter shrubs should be planted 14 

on the outside and every sixth plant of the inner rows 15 

should be a long lived tree. These are multifunctional 16 

plantings that are designed to act as windbreaks, riparian 17 

buffers and / or as wildlife plantings. 18 

 19 

Functional Equivalence: The Project and the Baseline should provide the same 20 

function and quality of products or services. This type of 21 

comparison requires a common metric or unit of 22 

measurement (i.e. sequestration of carbon on a given 23 

land area) for comparison between the Project and 24 

Baseline activity (refer to the Project Guidance 25 

Document for the Alberta Offset System for more 26 

information). 27 

 28 

In order to ensure functional equivalence when 29 

comparing the baseline and project quantification, the 30 

emission removals are expressed on a per unit mass of 31 

carbon stored per unit area basis. 32 

 33 

Impediments to Natural Regeneration: Natural regeneration of some tree species is suppressed 34 

through active management which can limit the natural 35 

re-growth of trees (e.g. grazing cattle).   36 

 37 

Introduction of Propagules: Introduction of plant reproductive structures or juvenile 38 

plants for purposeful establishment. May include seeds, 39 

seedlings, stecklings, roots, cuttings, etc. 40 

 41 

Live Woody Plants: Live woody plants include trees and shrubs 42 

 43 

Long-lived Species: Tree species which have a live expectancy greater than 44 

60 years.  For the purpose of this protocol, it is defined 45 

as the species listed in Appendix A.   46 

 47 
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Non-continuous, Non-linear  Projects which involve the establishment of an 1 

afforestation project in a manner which does not meet 2 

traditional definitions of a forest.  Types of non-3 

continuous, nonlinear projects include silvopasture, 4 

alleycropping and buffer areas.  5 

 6 

Non-forested Lands: Lands which have been non-treed for a minimum of 20 7 

years prior to establishment of a treed area. 8 

 9 

Participating Parties
5
 A registered landowner may, by agreement, grant a 10 

conservation easement or legal caveat to a qualified 11 

organization. Here, a ñqualified organizationò means: 12 

(iii)  the Government, 13 

(iv) a Government agency, 14 

(v) a local government body, or 15 

(vi) a corporation that: 16 

a. has as one of its objects the acquisition and 17 

holding of interests in land for purposes that are 18 

substantially the same as any of the purposes for 19 

which a conservation easement may be granted, 20 

b. has in its constating instrument a requirement 21 

that, on or in contemplation of the winding-up of 22 

the corporation, all conservation easements that 23 

the corporation holds are to be transferred to 24 

another qualified organization, and 25 

c. is a registered charity within the meaning of the 26 

Income Tax Act (Canada). 27 

 28 

Project Crediting Period: A project developer may claim the emission reductions 29 

associated with the project activity either annually or 30 

periodically throughout the projectôs life span or eligible 31 

crediting period to a maximum of 60-years.  32 

 33 

Correspondingly, the project crediting period is defined 34 

as the period of time for which the net GHG emissions, 35 

reductions or removals are verified. 36 

  37 

For example, in 2012 a project developer may claim the 38 

credits associated with the first ten years of an 39 

afforestation project with a project start date of 2002. 40 

The project would still be eligible to claim additional 41 

credits for the duration of the crediting period. As such 42 

in 2020 the project developer could then claim the 43 

                                                           
5
 Source: Alberta Land Stewardship Act, 2009, http://www.canlii.org/en/ab/laws 

/stat/sa-2009-c-a-26.8/latest/sa-2009-c-a-26.8.html 
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credits associated with the carbon sequestered during the 1 

period of 2013 through 2020, etc.  2 

 3 

Project Planting Date The Project Planting Date is defined by the average age 4 

of planted li ve woody plants on a given legal land 5 

description or the date of the action to remove 6 

impediments to natural regeneration.  The project 7 

planting date must not be prior to January 1
st
, 2002.   8 

 9 

Riparian Buffer Tree Planting: Riparian forest buffers are strips of trees, shrubs and 10 

grass planted between cropland or pasture and surface 11 

water courses. Buffers protect water quality, reduce 12 

erosion and flooding. Riparian forest buffers can provide 13 

beneficial opportunities for row crop farmers, ranchers, 14 

horticulturists, and dairy and livestock producers. 15 

 16 

Reversal: A reduction in the amount of carbon previously stored 17 

(sequestered) within a reservoir, resulting in greenhouse 18 

gas emissions. 19 

 20 

Sequestration: The process of increasing the amount of carbon stored 21 

within a reservoir other than the atmosphere. 22 

 23 

Shelterbelt/Windbreak Tree Planting: Windbreaks are linear plantings of trees and shrubs 24 

designed to enhance crop production, protect people and 25 

livestock, and benefit soil and water conservation. 26 

Windbreaks can provide valuable opportunities for vine 27 

and tree fruit growers, row crop farmers, livestock 28 

producers, and rural homeowners. 29 

 30 

Shrub Woody plants with multiple stems that may be part of 31 

natural succession.  Shrubs may constitute a significant 32 

portion of carbon, especially in immature forests.  33 

 34 

Silvopasture Tree Planting: Silvopasture is the intentional combination of trees, 35 

forage plants and livestock together as an integrated, 36 

intensively-managed system. Silvopasture can provide 37 

profitable opportunities for forest landowners and 38 

livestock producers. 39 

 40 

Total Stem Volume: Volume of the main stem of trees not adjusted for 41 

presence of rot or decay and not reduced to account for 42 

economic usability.  Total stem volume does not include 43 

branches and leaves.   44 

 45 
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Tree: A woody perennial plant, typically large and with a well-1 

defined stem or stems carrying a more or less definite 2 

crown
6
 3 

 4 

A tree is a woody plant that is usually single-stemmed 5 

and has the potential to reach a height of 5 m at maturity.  6 

This definition excludes woody shrubs but it would 7 

include agroforestry projects that include the planting of 8 

a sufficient number of trees, including fruit trees that 9 

meet the height requirements. 10 

 11 

Treed Area: A minimum 1 ha area where the vegetation cover 12 

consists primarily of trees capable of reaching a 13 

minimum of 25% crown closure. Areas normally 14 

forming part of the treed area which are temporarily 15 

unstocked as a result of human intervention, such as 16 

harvesting, or as a result of natural causes, such as fire or 17 

disease, but which are expected to revert to treed areas 18 

are also included in the definition.    19 

 20 

Urban Forest: A forest or a collection of trees that grow within a city, 21 

town or a suburb.  22 

23 

                                                           
6
 http://dictionaryofforestry.org/dict/term/tree 

http://en.wikipedia.org/wiki/Forest
http://en.wikipedia.org/wiki/City
http://en.wikipedia.org/wiki/Town
http://en.wikipedia.org/wiki/Suburb
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2.0 Baseline Condition 1 

The baseline is the most reasonable representation of what would have happened in the absence 2 

of the project. In this case the baseline condition is established as the non-treed land areas that 3 

have been non-treed for a minimum of 20 years. Potential baselines may range from annual 4 

agricultural crop lands, forage lands, shrubs, abandoned well sites, roads, mines, etc. Thus, a 5 

historic benchmark approach will be used for the application of this protocol, allowing for site 6 

specific baseline eligibility of each project implemented. 7 

 8 

The emissions under the baseline condition will be estimated using existing models covering the 9 

activities under the baseline condition. Thus, this protocol will apply a projection-based approach 10 

to establishing the baseline scenarios. This approach is used for afforestation projects as it takes 11 

into account site specific conditions as well as growth over time. Scientifically published factors 12 

are already established to allow for this method. 13 

 14 

Given the number of years since the land may have been treed, and has since been under other 15 

land use(s) such as agriculture, it is reasonable to assume that the land would not become a treed 16 

area without the project. Also, given the capital-intensive nature of all afforestation projects 17 

relative to limited or no expectations of financial return, afforestation project developers must 18 

demonstrate that the project is not required by law in order to establish additionality. Therefore, 19 

the reasonable baseline scenarios may range between no management activities to heavy 20 

agricultural activity, including grazing to intensive cultivation.  Agricultural lands generally are 21 

under one of two regimes: 1) a cropped system, or 2) perennial forage.  22 

  23 

The soil carbon pool is the only baseline source/sink that is expected to change during the 24 

baseline.  The degree of change may be insignificant and the direction of change may alternate 25 

between sink and source over time.  There is a low likelihood of an event occurring that is beyond 26 

the control of the proponent, and that would require an adjustment of the baseline scenario. 27 

 28 

As such, the approach to quantifying the baseline will be projection-based as there are suitable 29 

models for the applicable baseline condition that can provide reasonable certainty. The 30 

projection-based baseline scenario for this protocol is static as the emissions profile for the 31 

baseline activities would not be expected to change materially during the project registration 32 

period.   33 

 34 

The baseline condition is defined, including the relevant source/sinks (SSs) and processes, as 35 

shown in Figure 2. The Baseline Condition life cycle categories of identified SSs are shown in 36 

Figure 3. Additional description on each of these SSs is provided in Section 2.1, below. 37 

 38 

  39 
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 1 

Figure 2: Process Flow Diagram for the Conservation afforestation Baseline Condition 2 

 3 

 4 
 5 

 6 

Note: the items surrounded by the dotted line are considered part of the baseline condition.7 
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Figure 3: Baseline Life Cycle Assessment of Sources and Sinks for Conservation afforestation Projects 1 

 2 
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 1 

2.1 Identification of Baseline Sources and Sinks 2 

Sources and sinks (SSôs) for an activity are assessed based on Guidance provided by Environment 3 

Canada and are classified as follows: 4 

 5 

Controlled:    The behaviour or operation of a controlled source and/or sink is under the 6 

direction and influence of a project developer ï either through financial, policy, management, or 7 

other such instruments. 8 

 9 

Related:   A related source and/or sink has material and/or energy flows into, out of, or 10 

within a project, but it is not under the reasonable control of the project developer. 11 

 12 

Affected:  An affected source and/or sink is influenced by the project activity through 13 

changes in market demand or supply for projects or services associated with the project. 14 

 15 

Based on the process flow diagrams provided in Figure 2, the Baseline Source/Sinks were 16 

organized into life cycle categories listed in Figure 3.  Descriptions of each of the SSôs and their 17 

classification as either ócontrolledô, órelatedô or óaffectedô is provided below in Table 3. 18 

 19 
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Table 3: Conservation afforestation Baseline Condition Sources and Sinks 1 

Source/Sink Description 

Controlled, 

Related or 

Affected 

Upstream Sources and Sinks Before Baseline Operation 

B1 Development 

of Site 

The project site may need to be prepared.  This may also include clearing, grading, building access roads, etc.  Greenhouse gas 

emissions would be primarily attributed to the use of fossil fuels used to power equipment required to develop the site such as 

graders, backhoes, trenching machines, etc. Quantities and types for each of the energy inputs would need to be tracked. 

Related 

B2 Construction 

on Site 

Any construction at the site will require a variety of heavy equipment, smaller power tools, cranes and generators.  The operation 

of this equipment will have associated greenhouse gas emission from the use of fossil fuels. Quantities and types for each of the 

energy inputs would need to be tracked. 

Related 

Upstream Sources and Sinks During Baseline Operation 

B3 Materials 

Transportation 

Materials may be transported to the project site by truck, barge and/or train. The related energy inputs for fuelling this equipment 

are captured under this SS, for the purposes of calculating the resulting greenhouse gas emissions.  Type of equipment, number of 

loads and distance travelled would be used to evaluate functional equivalence with the project condition. 

Related 

B4 Labour and 

Equipment 

Transportation 

Labour and equipment may be transported to the project site by truck, barge and/or train. The related energy inputs for fuelling 

this equipment are captured under this SS, for the purposes of calculating the resulting greenhouse gas emissions.  Type of 

equipment, number of loads and distance travelled would be used to evaluate functional equivalence with the project condition. 

Related 

B5 Fertilizer 

Production 

Fertilizer may be produced through a number of chemical, mechanical and amendment processes.  This requires several energy 

inputs such as natural gas, diesel and electricity. Quantities and types for each of the energy inputs would be contemplated and 

tracked to evaluate functional equivalence with the project condition. 

Related 

B6 Fuel 

Extraction / 

Processing 

Each of the fuels used throughout the on-site component of the project will need to sourced and processed. This will allow for the 

calculation of the greenhouse gas emissions from the various processes involved in the production, refinement and storage of the 

fuels. The total volumes of fuel for each of the on-site SSôs are considered under this SS. Volumes and types of fuels are the 

important characteristics to be tracked.   

Related 

B7 Fuel Delivery 

Each of the fuels used throughout the on-site component of the project will need to be transported to the site.  This may include 

shipments by tanker or by pipeline, resulting in the emissions of greenhouse gases. It is reasonable to exclude fuel sourced by 

taking equipment to an existing commercial fuelling station as the fuel used to take the equipment to the site is captured under 

other SSôs and there is no other delivery. 

Related 

Onsite Sources and Sinks during Baseline Operation 

B8 On Site 

Operations 

Greenhouse gas emissions may occur that are associated with the operation and maintenance of the onsite facility operations.  This 

may include running vehicles and maintaining the site.  Quantities and types for each of the energy inputs would be tracked. 
Controlled 
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B9 Fertilizer Use 

at Site 

Fertilizer may be used at the project site resulting in emissions of greenhouse gases, primarily N2O.  Quantities and composition of 

fertilizer would need to be tracked. 
Controlled 

B10 Enteric and 

other Livestock 

Emissions 

Greenhouse gas emissions from enteric fermentation and/or other livestock related activities may result under the baseline 

condition.  The appropriate vectors to capture the quantity of greenhouse gas emissions would need to be tracked. 
Controlled 

B11 Soil Organic 

Carbon Reservoir 
Carbon may be sequestered within the soil matrix.  The soil carbon content would need to be tracked. Controlled 

B12 Above-

Ground Carbon 

in Live Woody 

Plants 

Carbon may accumulate within above-ground organic materials, including biomass harvested under the baseline condition.  The 

extent of this accumulation would need to be tracked. 
Controlled 

B13 Below-

ground Carbon in 

Live Woody 

Plants 

Carbon may accumulate within below-ground organic materials.  The extent of this accumulation would need to be tracked. Controlled 

B14 Dead Wood 

and Litter Carbon 

Reservoir 

Carbon may accumulate within the dead wood and litter organic materials.  The extent of this accumulation would need to be 

tracked. 
Controlled 

Downstream Sources and Sinks During Baseline 

B15 Materials 

Transportation 

Materials (livestock and/or crops, etc.) from the site would need to be transported to processing facilities or end-market users.  

Type of equipment, number of loads and distance travelled would need to be tracked. 
Related 

B16 Processing 

Facility 

Operation 

Materials (livestock and/or crops, etc.) from the site may be processed off-site prior to being shipped to end-market users. 

Quantities and types for each of the energy inputs would be tracked. 
Related 

 1 
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 1 

3.0 Project Condition 2 

 3 

The opportunity for generating carbon offsets with this protocol arises mainly from the direct 4 

removal of greenhouse gases through the sequestration of carbon by establishing trees on land 5 

areas that have been non-treed for a minimum of 20 years prior to the conservation afforestation 6 

project.   Eligible lands may include agricultural land, urban land, agroforestry operations and, 7 

potentially, through the rehabilitation of industrial lands.   8 

 9 

The project condition is the conversion of non-treed land (mainly agricultural, but might also 10 

include urban land) to a treed area, agroforestry, or the rehabilitation of degraded industrial lands, 11 

such as mine sites. The project condition is defined as the establishment, maintenance, and 12 

growth of trees and shrubs on previously non-forested lands.  The sequestration of carbon is 13 

quantified in the above ground portion of trees (and, as an option, the shrubs) and below ground 14 

portion of trees on each project site(s).    15 

 16 

This project area will generally be under one of two regimes: 1) a cropped system, or 2) perennial 17 

forage. Mechanized equipment for farming operations (e.g., for hay harvesting and 18 

swathing/baling as well as on-site transportation of the hay on the project site) is also considered 19 

a source/sink (SS) that is controlled by the project, and thus included within the scope of the 20 

project condition. This SS also includes emissions associated with the use of mechanized 21 

equipment to physically restore the natural landscape. The other SS that is considered controlled 22 

by the project is mechanized equipment energy consumption for crop transportation. This SS 23 

includes the GHG emissions associated with the offsite transportation of crop or crop products, 24 

including forages, to the point of sale or final use. Evidence must be provided to support the 25 

previous land use prior to site establishment. 26 

 27 

An conservation afforestation project will achieve GHG reductions/removals through the increase 28 

in carbon stocks (above and/or below ground carbon) on the project site as a result of the growth 29 

of trees (and, to a lesser extent, the growth of shrubs).  Initial carbon stocks vary, but in most 30 

cases are lower than future expected carbon stocks for both the above and below ground biomass. 31 

Emissions from the project are expected during establishment due to site preparation. Other 32 

emissions following establishment might occur as a result of the maintenance required on the 33 

project site.   34 

 35 

In practice, much of the land that will be afforested in Canada will be agricultural land (under 36 

varying degrees of management), and this protocol will cover most conservation/agroforestry 37 

afforestation projects on such lands.  In addition to conversion of agricultural land to treed area, 38 

the scope of this protocol may cover the conservation afforestation of urban land, or the 39 

rehabilitation of degraded industrial lands, such as mine sites. 40 

 41 

The protocol also addresses situations that could lead to the reversal of some of the carbon 42 

sequestered through a conservation afforestation projectôs life cycle. The protocol addresses 43 

permanence in growing trees by applying a risk based assurance factor to account for 44 

unintentional reversals of carbon (e.g., fire, insect, disease, illegal logging, etc.). 45 
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 1 

Figure 4 offers a process flow diagram for a typical conservation afforestation project. 2 

 3 

 4 
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Figure 4: Process Flow Diagram for the Project Condition 1 
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 1 

3.1 Identification of Project Sources and Sinks 2 

Sources and sinks for the conservation afforestation project condition were identified by 3 

reviewing the seed protocol document and relevant process flow diagram, and by a scientific and 4 

peer review that was conducted according to the ISO 14064-2 process.  This process confirmed 5 

that the source and sinks in the process flow diagram (Figure 5) covered the full scope of eligible 6 

project activities under this protocol. 7 

 8 

Sources and sinks (SSôs) for an activity are assessed based on Guidance provided by Environment 9 

Canada and are classified as follows: 10 

 11 

Controlled:    The behaviour or operation of a controlled source and/or sink is under the 12 

direction and influence of a project developer ï either through financial, policy, management, or 13 

other such instruments. 14 

 15 

Related:   A related source and/or sink has material and/or energy flows into, out of, or 16 

within a project, but is not under the reasonable control of the project developer. 17 

 18 

Affected:  An affected source and/or sink is influenced by the project activity through 19 

changes in market demand or supply for projects or services associated with the project. 20 

 21 

These sources and sinks have been further refined according to the life cycle categories identified 22 

in Figure 5.  These sources and sinks were further classified as controlled, related, or affected as 23 

described in Table 4 below. 24 

 25 
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Figure 5: Project Life Cycle Assessment of Sources and Sinks for Conservation afforestation Projects 1 

2   3 
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Table 4: Conservation afforestation Project Condition Sources and Sinks 1 

Source/Sink Description 
Controlled, Related or 

Affected 

Upstream Sources and Sinks Before Project 

P1 Baseline Activity 

Shifting 

There may be emissions associated with shifting portions of the baseline activity to another site.  These are 

anticipated to be primarily emissions due to the transportation of livestock and equipment.   Type of equipment, 

number of loads and distance travelled would be used to evaluate functional equivalence with the baseline 

condition. 

Related 

B1 Development of Site 

The project site may need to be prepared.  This may also include clearing, grading, building access roads, etc.  

Greenhouse gas emissions would be primarily attributed to the use of fossil fuels used to power equipment 

required to develop the site such as graders, backhoes, trenching machines, etc. Quantities and types for each of 

the energy inputs would need to be tracked. 

Related 

P2Construction on Site 

Any construction at the site will require a variety of heavy equipment, smaller power tools, cranes and generators.  

The operation of this equipment will have associated greenhouse gas emission from the use of fossil fuels. 

Quantities and types for each of the energy inputs would be tracked. 

Related 

Upstream Sources and Sinks During Project 

P4 Propagule Facility 

Operation 

Greenhouse gas emissions may occur that are associated with the operation and maintenance of the propagule 

production facility.  This may include running any mechanical or electrical systems.  Quantities and types for 

each of the energy inputs would need to be tracked. 

Related 

P5 Fertilizer Use for 

Propagule Production 

Fertilizer may be used in the propagule production process resulting in emissions of greenhouse gases, primarily 

N2O.  Quantities and composition of fertilizer would need to be tracked. 
Related 

P6 Propagule 

Transportation 

Propagules may be transported to the project site by truck, barge and/or train. The related energy inputs for 

fuelling this equipment are captured under this SS for the purposes of calculating the resulting greenhouse gas 

emissions.  Type of equipment, number of loads and distance travelled would be used to evaluate functional 

equivalence with the baseline condition. 

Related 

P7 Labour and Equipment 

Transportation 

Labour and equipment may be transported to the project site by truck, barge and/or train. The related energy 

inputs for fuelling this equipment are captured under this SS for the purposes of calculating the resulting 

greenhouse gas emissions.  Type of equipment, number of loads and distance travelled would be used to evaluate 

functional equivalence with the baseline condition. 

Related 

P8 Fertilizer Production 

Fertilizer may be produced through a number of chemical, mechanical and amendment processes.  This requires 

several energy inputs such as natural gas, diesel and electricity. Quantities and types for each of the energy inputs 

would be tracked to evaluate functional equivalence with the baseline condition. 

Related 
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P9 Fuel Extraction / 

Processing 

Each of the fuels used throughout the on-site component of the project will need to be sourced and processed. 

This will allow for the calculation of the greenhouse gas emissions from the various processes involved in the 

production, refinement and storage of the fuels. The total volumes of fuel for each of the on-site SSôs are 

considered under this SS. Volumes and types of fuels are the important characteristics to be tracked.   

Related 

P10 Fuel Delivery 

Each of the fuels used throughout the on-site component of the project will need to be transported to the site.  

This may include shipments by tanker or by pipeline, resulting in the emissions of greenhouse gases. It is 

reasonable to exclude fuel sourced by taking equipment to an existing commercial fuelling station as the fuel used 

to take the equipment to the site is captured under other SSôs and there is no other delivery. 

Related 

Onsite Sources and Sinks during Project Operation 

P18 Site Establishment 

The project site infrastructure may need to be prepared.  This may include clearing, grading, building access 

roads, etc.  Greenhouse gas emissions would be primarily attributed to the use of fossil fuels used to power 

equipment required to develop the site such as graders, backhoes, trenching machines, etc. Quantities and types 

for each of the energy inputs would be tracked. 

Related 

P11 Onsite Operations 

Greenhouse gas emissions may occur that are associated with the operation and maintenance of the plantation 

operations.  This may include running vehicles and facilities at the project site.  Quantities and types for each of 

the energy inputs would need to be tracked. 

Controlled 

P12 Fertilizer Use at Site 
Fertilizer may be used at the project site resulting in emissions of greenhouse gases, primarily N2O.  Quantities 

and composition of fertilizer would need to be tracked. 
Controlled 

P13 Soil Organic Carbon 

Reservoir 

Carbon may be sequestered within the soil matrix.   

  
Controlled 

P14 Above-ground 

Carbon Reservoir 

Carbon may accumulate within above-ground organic materials (trees and shrubs).  The extent of this 

accumulation would need to be tracked. 
Controlled 

P15 Below-ground 

Carbon Reservoir 

Carbon may accumulate within below-ground organic materials.  The extent of this accumulation would need to 

be tracked. 
Controlled 

P16 Dead Wood and 

Litter Carbon Reservoir 

Carbon may accumulate within the dead wood and litter organic materials.  The extent of this accumulation 

would need to be tracked. 
Controlled 

Downstream Sources and Sinks during Project Operation 

 1 
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3.2  Leakage 1 

Negative leakage associated with conservation afforestation activities is minimal.  There is minimal 2 

potential for conservation afforestation to result in the loss of cropland. This potential loss could 3 

pressure conversion of grassland or forest land into cropland in other areas of Alberta.  Typically 4 

lands in marginal areas that are better suited for growing trees provide very little value to the 5 

landowner in regards to crop production.   6 

3.3 Permanence 7 

The Conservation Afforestation Protocol is designed to address two types of risks to permanence of 8 

carbon through sequestration by afforestation activities: (1) reversal due to the removal of trees 9 

from the project (i.e., the trees are harvested in direct contravention of the conservation easement); 10 

and, (2) unintended reversal due to factors beyond the control of the Project Developer (e.g.  11 

natural disturbance, oil and gas or infrastructure development etc.).  12 

First, there is the small chance that trees could be harvested from a conservation project ï either 13 

intentionally through a contravention of the conservation easement, or unintentionally through 14 

illegal activities. This risk is addressed through the requirement of the legal caveat to address the 15 

intentional reversal of carbon by removing trees.   In the event of an intentional reversal that is not 16 

related to oil and gas, utilities or road expansion, the project developer must replace any lost tonnes. 17 

Second, the Protocol applies a risk based assurance factor to account for the unintentional reversal 18 

of carbon such as by fire, insect or disease.  To address the small likelihood of an unintentional 19 

reversal, an assurance factor of 10% will be applied to all above-ground carbon, and these credits 20 

will be retired to the atmosphere.   21 

The remaining 90% of above-ground carbon in trees and (if applicable) shrubs will be granted to 22 

the Project Developer, along with 100% of below-ground carbon in live woody plants organic 23 

carbon.  Below ground carbon is not discounted as any loss of below ground carbon would be 24 

captured by the soil organic pool.   25 
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4.0 Quantification  1 

Baseline and project conditions were assessed against each other to determine the scope for 2 

reductions quantified under this protocol.  Sources and sinks were either included or excluded 3 

depending on how they were impacted by the project.  Sources that are not expected to change 4 

between baseline and project condition are excluded from the project quantification.     5 

All sources and sinks identified in Table 3 and 4 above are listed in Table 5 below.  Each source 6 

and sink is listed as included or excluded for project quantification.  Emissions identified as 7 

included must be documented and quantified as part of the project calculations. Justification for 8 

each of these choices is provided. 9 



Conservation/Agroforestry Afforestation Projects Protocol Draft October 2011 

33 

Table 5: Comparison and Selection of Sources/Sinks 1 

1. Identified Source and Sinks 

2. 

Baseline 

(C, R, A)
7
 

3. Project 

(C, R, A) 

4. Include or 

Exclude from 

Quantification  

5. Justification for Inclusion/Exclusion 

Upstream Sources/Sinks 

P1 Baseline Activity Shifting N/A Related Exclude 

Excluded as the emissions from shifting of baseline activities are not 

material given the long project life, and the expectation that conservation 

afforestation projects are not likely to cause large-scale shifting of activities. 

B1 Development of Site N/A Related Exclude Excluded as the emissions from site development are not material given the 

long project life, and the minimal site development typically required. P2 Development of Site Related N/A Exclude 

B2 Construction of Site N/A Related Exclude Excluded as the emissions from construction on site are not material given 

the long project life, and the minimal construction on site typically required. P3 Construction of Site Related N/A Exclude 

B3 Materials Transport Related N/A Exclude 
Excluded as the emissions from materials transport are not material given 

the long project life. 

P4 Propagule Facility 

Operation 
N/A Related Exclude 

Excluded as the market influence of conservation afforestation projects is 

currently deemed to be negligible and thus there would not be any material 

increment in emissions under the project condition.   

P5 Fertilizer Use for 

Propagule Production 
N/A Related Exclude 

Excluded as the emissions from fertilizer use are likely equivalent or higher 

under the baseline scenario, thus increasing conservativeness of the project. 

P6 Propagule Transportation N/A Related Exclude 

Excluded as the market influence of conservation afforestation projects is 

currently deemed to be negligible and thus there would not be any material 

increment in emissions under the project condition.   

P7 Labour and Equipment 

Transportation 
N/A Related Exclude 

Excluded as the emissions from equipment transportation are negligible and 

likely equivalent or lower than the baseline scenario. B4 Labour and Equipment 

Transportation 
Related N/A Exclude 

P17 Fertilizer Production N/A Related Exclude 
Excluded as the emissions from fertilizer use are likely equivalent or higher 

under the baseline scenario thus increasing conservativeness of the project. 

                                                           
7
 Where óCô is Controlled, óRô is Related an óAô is Affected 
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B5 Fertilizer Production Related N/A Exclude  

P18 Fuel Extraction / 

Processing 
N/A Related Exclude 

Excluded as the emissions from fuel use are likely equivalent or higher 

under the baseline scenario, thus increasing conservativeness of the project. B6 Fuel Extraction / 

Processing 
Related N/A Exclude 

B7 Fuel Delivery N/A Related Exclude Excluded as the emissions from fuel use are likely equivalent or higher 

under the baseline scenario, thus increasing conservativeness of the project. P10 Fuel Delivery N/A Related Exclude 

Onsite Sources/Sinks 

P11 Onsite Operations N/A Controlled Exclude 

 

 

Emissions are expected during the early establishment of the project 

however they are expected to be negligible over the life of the project and 

are therefore excluded.   

B8 Onsite Operations Controlled N/A Exclude 

P12 Fertilizer Use at Site N/A Controlled Exclude Excluded as the emissions from fertilizer use are likely equivalent or higher 

under the baseline scenario, thus increasing conservativeness of the project.  

This exclusion is justified on the grounds that common agriculture 

management (represented in the baseline scenario) involves the application 

of fertilizer so that the base case will often either equal or exceed the project 

use of fertilization. 

B9 Fertilizer Use at Site Controlled N/A Exclude 

B10 Enteric and other 

Livestock Emissions 
Controlled N/A Exclude 

Excluded as emissions are only in baseline condition and thus would only 

serve to increase the quantity of emission reductions achieved.  As these 

emissions are difficult to calculate with any certainty, it is conservative to 

exclude them. 

P13 Soil Organic Carbon 

Reservoir 
N/A Controlled Excluded  

The sequestration of carbon in soil is likely to be greater in the project 

condition over the extended time frame of conservation afforestation 
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B11 Soil Organic Carbon 

Reservoir 
Controlled N/A Excluded  

projects and would only serve to increase the quantity of emission reductions 

achieved.  In order to ere on the side of conservativeness the soil organic 

carbon is not quantified in this protocol as a means of accounting for any 

reversal of below ground carbon.  Thus, exclusion is a conservative 

approach. 

P14 Above-ground Carbon 

Reservoir 
N/A Controlled Include 

Carbon may accumulate within the above-ground carbon.  This is directly 

affected by the project condition. 

B12 Above-ground Carbon 

Reservoir 
Controlled N/A Exclude 

Excluded as carbon storage in live woody biomass is negligible and its 

inclusion would serve to increase the quantity of emission reductions 

achieved.  Thus, exclusion is a conservative approach. 

P15 Below-ground Carbon 

Reservoir 
N/A Controlled Include 

Carbon may accumulate within the below ground carbon.  This is directly 

affected by the project condition.  Carbon may be released from the below 

ground carbon due to disturbance of the site however carbon will be 

transferred to the soil organic carbon.  Thus, this is a conservative approach. 

B13 Below-ground Carbon 

Reservoir 
Controlled N/A Exclude 

Excluded as carbon storage in live woody biomass is negligible and its 

inclusion would serve to increase the quantity of emission reductions 

achieved.  Thus, exclusion is a conservative approach. 

P16 Dead Wood and Litter 

Carbon Reservoir 
N/A Controlled Exclude 

Excluded as the sequestration of carbon in dead wood and litter is likely to 

be greater in the project condition and would only serve to increase the 

quantity of emission reductions achieved.  Thus, exclusion is a conservative 

approach. 
B14 Dead Wood and Litter 

Carbon Reservoir 
Controlled N/A Exclude 

Downstream Sources/Sinks 

B11 Materials Transportation Related N/A Exclude 
Excluded as the emissions from transportation are negligible lower than the 

baseline scenario. 

B16 Processing Facility 

Operation 
Related N/A Exclude 

Excluded as the emissions from the processing plants are negligible lower 

than the baseline scenario. 

 1 

 2 
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4.1 Quantification Methodology 1 

Quantification Approach 2 

Quantification of the removals and reversals of relevant sources and sinks (SSôs) for each of the 3 

greenhouse gases are required to be calculated using the methodologies outlined in Table 6 below. 4 

A listing of relevant emission factor is provided in Appendix A. These calculation methodologies 5 

serve to complete the following three equations for calculating emission removals from the 6 

comparison of the baseline and project conditions. 7 

 8 

Where:  9 

 10 

 11 

 12 

 13 

 14 

 15 

 16 

 17 

 18 

 19 

 20 

Emissions Baseline = sum of the emissions under the baseline condition.  All SSs are excluded in the 21 

baseline and therefore emissions are assumed to be zero. 22 

 Emissions Project = sum of the emissions under the project condition. 23 

Sequestration Above-ground Carbon Reservoir = Sequestration under SS P14 Above-ground Carbon 24 

Reservoir during the period that credits are claimed
8
 25 

Assurance Factor = Factor which accounts for the possibility of future reversal of 26 

sequestered carbon. [The assurance factor is provided in Appendix D.] 27 

Sequestration Below-ground Carbon Reservoir = Sequestration under SS P15 Below-  28 

 ground Carbon Reservoir during the period that credits are claimed
 

29 

 30 

OPTIONAL: Sequestration shrubs = carbon contained in shrubs. Quantification procedures are 31 

provided in Appendix B. 32 

. 33 

                                                           
8
 It is important to distinguish that the credits can only be generated on the carbon that is sequestered during 

the crediting period claimed.  This allows for project developers to periodically claim and sell credits that are 

sequestered by the project.  For example, a project developer can claim credits associated with an 

afforestation project that began in 2002 well before the 60 year project life.  In 2020, the project developer 

could claim credits associated with the carbon sequestered during the period of 2002 through 2020 on that 

same afforestation project (assuming less than 25% disturbance on establishment).  Then, in 2036 the project 

developer could claim credits associated with the carbon sequestered between 2021 and 2036.  

Emission Reduction = Emissions Baseline ï Emissions Project 

Emissions Baseline = 0  

Emissions Project  = ï { [ Sequestration Above-ground Carbon Reservoir during the period that credits are claimed  

+ Sequestration Shrubs during the period that credits are claimed (OPTIONAL) ] * (1 - Assurance Factor)  
+ Sequestration Below-ground Carbon Reservoir during the period that credits are claimed 

}  
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Table 6: Quantification Methodology 1 

1.0 Project/ 

Baseline SS 

2. Parameter / 

Variable 
3. Unit 

4. Measured / 

Estimated 
5. Method 6. Frequency 

7. Justify measurement or 

estimation and frequency 

Project SSôs 

P8 Above-

ground Carbon 

Reservoir 

 

EQUATION 1:  

 

                                    Sequestration Above Ground Carbon Reservoir during the period that credits are claimed =  

                                    (Biomass Density * Area *  Conversion to Carbon * Conversion to CO2e)  ï  previous claim(s) 
 

Sequestration Above-ground 

Carbon Reservoir 
t of CO2e N/A N/A N/A Quantity being calculated. 

Biomass Density 

t of dry 

biomass / 

ha
 
 

Estimated 

Field survey and statistical 

sampling, with uncertainty to 

remain within +/-5% of the 

mean with a confidence level 

of 90%. 

 

Biomass equations are listed 

in Appendix A 

Upon Chosen 

Crediting Interval 

Estimation can be made with high 

level of accuracy. 

Area (i.e., area of 

conservation 

afforestation project ) 

Ha Estimated 

Field survey or map-based 

assessment, with uncertainty 

to remain within +/-5% of 

the mean with a confidence 

level of 90%. 

Upon Chosen 

Crediting Interval 

Estimation can be made with high 

level of accuracy. 

Conversion to Carbon  

t of carbon / 

t of dry 

biomass 

Estimated 
IPCC standard of 0.5 t 

carbon per t biomass.  

Upon Chosen 

Crediting Interval 
Reference value.  

Conversion to CO2e 
t of CO2e / t 

of carbon 
Estimated IPCC standard of 44/12. 

Upon Chosen 

Crediting Interval 
Reference value. 
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 Assurance Factor N/A Estimated 0.10 
Upon Chosen 

Crediting Interval 
See Appendix D 

P9 Below-

ground Carbon 

Reservoir 

 

EQUATION 2:   

 

                                           Sequestration Below-ground Carbon Reservoir during the period that credits are claimed  =  

          (Below-ground Biomass Density * Area * Conversion to Carbon * Conversion to CO2e ) ï previous claim(s) 

 

Sequestration Below-ground 

Carbon Reservoir 
t of CO2e N/A N/A N/A Quantity being calculated. 

Below-ground Biomass 

Density 

t of dry 

biomass / 

ha
 
 

Estimated 

Field survey and statistical 

sampling, with uncertainty to 

remain within +/-5% of the 

mean with a confidence level 

of 90%. 

 

Below-ground biomass 

equations are listed in 

Appendix A 

Upon Chosen 

Crediting Interval 

Estimation can be made with high 

level of accuracy. 

Area (i.e., area of 

conservation 

afforestation project) 

Ha Estimated 

Field survey or map-based 

assessment, with uncertainty 

to remain within +/-5% of 

the mean with a confidence 

level of 90%. 

Upon Chosen 

Crediting Interval 

Estimation can be made with high 

level of accuracy. 

Conversion to Carbon 

t of carbon / 

t of dry 

biomass 

Estimated 
IPCC standard of 0.5 t 

carbon per t biomass. 

Upon Chosen 

Crediting Interval 
Reference value.  

Conversion to CO2e 
t of CO2e / t 

of carbon  
N/A IPCC standard of 44/12. 

Upon Chosen 

Crediting Interval 
Reference value. 
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5.0 Data Management 1 

The Project Developerôs data quality management system must fulfill the quantification requirements of 2 

this protocol to ensure the offset credits meet the required level of assurance for compliance use in 3 

Alberta. The data quality management system must contain substantiated evidence, including records 4 

corroborated by supporting documentation. 5 

 6 

The Project Developer shall establish and apply data quality management procedures to manage data and 7 

information. Written procedures must be established in the Offset Project Plan for each measurement task 8 

ï outlining responsibility, timing and record location requirements. 9 

5.1 Project Documentation 10 

Alberta Environment requires that Project Developers maintain appropriate supporting information for the 11 

project, including all raw data for the project, for a period of 7 years after the end of the project credit 12 

period.  Where the Project Developer is different from the person implementing the activity (as might be 13 

the case in an aggregated project
9
) then both the individual landowner and the Project Developer must 14 

maintain sufficient records to support the Offset Project.  The Project Developer must keep the 15 

information listed below and disclose all information to the verifier and/or government auditor(s) upon 16 

request. 17 

Required Records Documentation 18 

 19 

The following project related documentation must be collected in order to ensure quantification and 20 

verification.  Minimum required records are outlined in Table 7. 21 

 22 

Demonstration of Project Eligibility  23 

  24 

1. Proof that the conservation afforestation project area was non-treed during the 20 years prior to 25 

project initiation. Proof is also required that the project does not include any area that was a peat 26 

bog or fen during the 20 year period.  Evidence may involve the use of archives and/or maps of 27 

land use or land cover, aerial photography or satellite imagery if available, or other types of 28 

information that could be verified. Supplementary surveys of land-use might also be required in 29 

cases where land cover alone is not sufficient to distinguish between forests and non-forests (e.g., 30 

bare lands that may be forests due to forest regeneration under way) (UNFCCC, 2005). 31 

2. Demonstrated ownership of the emission reduction offsets must be established as indicated by 32 

land owner/land lessee agreements or other legally binding arrangement.  33 

 34 

 35 

Project Site Documentation 36 

Detailed geographic boundaries defining the project area must be described in the Offset Project Plan at 37 

the time of project registration.  Boundaries must be defined using a map, or maps that display public and 38 

private roads, major watercourses, topography, towns, ranges, townships, sections or latitude/longitude.   39 

                                                           
9
 tƭŜŀǎŜ ǎŜŜ !ƭōŜǊǘŀΩǎ ¢ŜŎƘƴƛŎŀƭ DǳƛŘŀƴŎŜ ŦƻǊ hŦŦǎŜǘ tǊƻƧŜŎǘ 5ŜǾŜƭƻǇŜǊǎ ƘǘǘǇΥκκŜƴǾƛǊƻƴƳŜƴǘΦŀƭōŜǊǘŀΦŎŀκлннтуΦƘǘƳƭ 
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 1 

Land Based Requirements 2 

As this is a land based project protocol, which will likely be aggregated in some cases, it is necessary to 3 

ensure reductions are verifiable for each project and to ensure that no double counting occurs.  It will 4 

therefore be necessary to acquire, compile and compare site specific data.  Project proponents must 5 

provide information about the location of the site, and if the project consists of more than one parcel of 6 

land, the location of each parcel must be documented.  The location must be described to the extent that a 7 

third-party could locate the site without any difficulty. The Project Developer will collect the appropriate 8 

information and compile it in the Offset Project Plan which is signed by an expert.  At a minimum, the 9 

following should be collected: 10 

¶ Identity of the closest community to the site. 11 

¶ Global Positioning System (GPS) coordinates of the site perimeter or a legal survey of 12 

boundaries. If neither of these two methods are available, it is acceptable to provide the 13 

dimensions of the site (length and width in meters; area in hectares) and legal land location where 14 

located.  When using GPS, record the grid datum and note the format under which all data points 15 

were recorded. 16 

Additional information that may be included: 17 

¶ Photographs of the site that may assist in locating the site. 18 

¶ The elevation of the site, either using a portable GPS or from large-scale topographic maps.  The 19 

elevation should be recorded at the center of the GPS shape file using a 3-D GPS receiver.   20 

 21 

The minimum required data for each reporting period is summarized in Table 7. These records must be 22 

retained for the life of the project plus 7 years. 23 

Table 7: Minimum Records Required for Verification  24 

Data Unit Frequency  Source 

Land location Section, Township, 

Range, Meridian ï or 

Lat/long based shape 

Upon Credit Claim and 

declared in Offset 

Project Plan 

ATS legal survey 

 

Satellite/GPS 

Size of Plantation Hectares Upon Credit Claim Aerial Photo, GPS 

Species Tree Species Upon Credit Claim Timber Cruising/ 

Permanent Sample 

Plots 

Tree measurements Diameter Breast 

Height (cm) 

Height (m) - optional  

Upon Credit Claim Timber Cruising/ 

Permanent Sample 

Plots 

 25 

5.2 Record Keeping 26 

Alberta Environment requires that Project Developers maintain appropriate supporting information for the 27 

project, including all raw data for the project for a period of 7 years after the end of the project credit 28 

period. Where the Project Developer is different from the person implementing the activity, as might be 29 

the case of an aggregated project, both the individual land owner/lessee and the aggregator must maintain 30 

sufficient records to support the Offset Project. The Project Developer (land owner and aggregator) must 31 

keep the information listed below and disclose all information to the verifier and/or government auditor 32 

upon request.  33 

 34 
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Record Keeping Requirements: 1 

¶ All data and analysis used to support estimates and factors used for quantification. 2 

¶ A record of changes in static factors along with all calculations for non-routine adjustments. 3 

¶ All calculations of greenhouse gas emissions/reductions and emission factors with source and 4 

version. 5 

¶ Measurement equipment maintenance activity logs. 6 

¶ Measurement equipment calibration records (if required). 7 

¶ Initial and annual verification records and audit results. 8 

 9 

In order to support the third party verification and the potential supplemental government audit, the 10 

project developer must put in place a system that meets the following criteria: 11 

¶ All records must be kept in areas that are easily located; 12 

¶ All records must be legible, dated and revised as needed; 13 

¶ All records must be maintained in an orderly manner; 14 

¶ All documents must be retained for 7 years after the project crediting period;   15 

¶ Electronic or paper documentation is satisfactory; and   16 

¶ Copies of records should be stored in two locations to prevent loss of data. 17 

 18 

 19 

Note: Attestation will not be considered sufficient proof that an activity took place and will not meet 20 

verification requirements. 21 

 22 

Note that verifiers will typically request access to records, as well as do physical inspections of the 23 

afforested area.  All landowners participating in an offset project should be prepared to receive a 24 

verifier.  By having documentation on hand, such visits will be easily accommodated. 25 

5.3 Quality Assurance/Quality Control Considerations 26 

Quality Assurance/Quality Control can also be applied to add confidence that all measurements and 27 

calculations have been made correctly. These include, but are not limited to: 28 

a. Ensuring that the changes to operational procedures continue to function as planned and achieve 29 

greenhouse gas reductions. 30 

b. Ensuring that the measurement and calculation system and greenhouse gas reduction reporting 31 

remains in place and accurate. 32 

c. Checking the validity of all data before it is processed, including emission factors, static factors, 33 

and acquired data. 34 

d. Performing recalculations of quantification procedures to reduce the possibility of mathematical 35 

errors. 36 

e. Storing the data in its raw form so it can be retrieved for verification. 37 

f. Protecting records of data and documentation by keeping both a hard and soft copy of all 38 

documents. 39 

g. Recording and explaining any adjustment made to raw data in the associated report and files. 40 

h. Having a contingency plan for potential data loss. 41 

 42 
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5.4 Liability 1 

Offset projects must be implemented according to the approved protocol and in accordance with 2 

government regulations.  Alberta Environment reserves the right to audit Offset Credits and associated 3 

projects submitted to Alberta Environment for compliance under the Specified Gas Emitters Regulation, 4 

and may request corrections based on audit findings. 5 

 6 

Notwithstanding any agreement between a project developer (aggregator) and the land owner/farmer, the 7 

project developer shall not and cannot pass on any regulatory liable for errors in design of the Project 8 

Developerôs data management system. 9 

10 
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7.0 Appendix A:  Biomass Equations 1 

 2 

Biomass equations are taken from Lambert et al. (2005).  This peer-reviewed paper provides two sets of 3 

equations.  The first set of equations is for use when diameter at breast height (DBH) data is available.  4 

The second set of equations can be used when DBH and height data are available.  According to Lambert 5 

et al. (2005) both are accurate as the role of height is significant but secondary after DBH for predicting 6 

stem biomass components.     7 
 8 

Table 8:  Biomass Equations from Lambert et al., (2005) 9 

DBH Based Equations (Equation Set 2 in 

Lambert et. al., (2005) 

DBH and Height Based Equations (Equation Set 3  

in Lambert et. al., (2005) 

ώ ‍  Ὀ Ὡ  ώ ‍  Ὀ Ὄ Ὡ  

ώ ‍  Ὀ Ὡ  ώ ‍  Ὀ Ὄ Ὡ  

ώ ώ ώ Ὡ  ώ ώ ώ Ὡ  

ώ ‍  Ὀ Ὡ  ώ ‍  Ὀ Ὄ Ὡ  

ώ ‍  Ὀ
Ὡ  

ώ ‍  Ὀ Ὄ
Ὡ  

ώ ώ ώ Ὡ  ώ ώ ώ Ὡ  

ώ ώ ώ ώ ώ

Ὡ  

ώ ώ ώ ώ ώ  

Ὡ  

 10 

The DBH equations must be populated using Table 3 (provided below); and the DBH and height based 11 

equations must be populated using Table 4 (provided below). Both tables are taken directly from Lambert 12 

et al. (2005).  Using field measurements of the appropriate statistical significance, these equations and 13 

tables can be used to quantify the biomass of 33 tree species.   14 

 15 

Note: The equations generate values for dry biomass in kg. D is DBH (in cm) and H is height (in m).  16 

 17 
 18 
  19 
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