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Disclaimer

The information provided in this protocol is intended as guidance and is subject to revisions as learnings and new
information come forward as part of a commitment to continuous improvement.

This document is not a substitute for the legal requirements. Emission offset project developers must comply with
all applicable laws, including but not limited to those set out in the Climate Change and Emissions Management
Act (the Act), the Carbon Competitiveness Incentive Regulation (the Regulation), and Part 1 of the Standard for
Greenhouse Gas Emission Offset Project Developers (the Standard).

If there is a conflict between this quantification protocol and the Act, the Regulation or Part 1 of the Standard, the
Act, Regulation or Standard prevails over the quantification protocol.

All quantification protocols are subject to review as deemed necessary, and will be revised periodically to ensure
they reflect best available scientific knowledge and practices. For information regarding the withdrawal and
replacement of quantification protocols, see the Standard.

Copyright in this publication, regardless of format, belongs to Her Majesty the Queen in right of the Province of
Alberta. Reproduction of this publication, in whole or in part, regardless of purpose, requires the prior written
permission of Alberta Environment and Parks.

© Her Majesty the Queen in right of the Province of Alberta, 2018
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Summary of Revisions

Version Date Summary of Revisions

2.2 June 2018 .

Updated quantification methodology to align with the carbon
levy

Added reporting requirements for biogenic carbon and levied
fossil fuel emissions

Modified project and baseline Sources and Sinks to track but
not credit fossil fuels subject to the carbon levy.

Added P20/B20 source for reporting biogenic CO>

Additional guidance provided on use of biogenic biomass and
waste biomass eligibility

Project eligible scope expanded to include forest wildfire
salvage

Flexibility mechanism for avoided stockpile methane emissions
removed due to regulation of the activity

Added reference to the Standard for Offset Project Developers

2.1 March 2016 .

Changed name of Handbook to Carbon Offset Emission Factors
Handbook.

Changed name from ESRD to Environment and Parks

Added emission factor reference for combustion of biomass for
N.O and CH4 in P15.

2.0 January 2014 .

The Quantification Protocol for Diversion of Biomass to
Energy from Biomass Combustion Facilities was renamed
Quantification Protocol for Energy Generation from the
Combustion of Biomass Waste.

The Protocol Scope was broadened to include the following
new sources of biomass waste: forest harvest debris, mountain
pine beetle salvage, municipal solid waste and agricultural
residues.

The Protocol Scope was broadened to include the following
additional baseline disposal scenarios: incineration, open-air
combustion, stockpiling, and land application. Quantification
requirements for baseline disposal requirements have been
provided.

Project Sources/Sinks were revised to reflect changes in scope
of eligible project scenarios.

The Quantification Methodology for reductions from
diversion from landfill is being revised by a separate review
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process to reflect current science and quantification
requirements. Final quantification methodology developed
through that process will stand in a separate handbook and will
apply to all protocols, including this one, that generate
emissions offsets from landfill or stockpile diversion.

o Clarification was provided on Quantification Methodology
requirements for municipal solid wastes.

e Updated Record Keeping requirements and quantifications
were added to reflect program changes and revised range of
eligible program activities.

e The protocol has been updated to reflect new format
requirements provided in the Technical Guidance for Offset
Protocol Developers.

1.0 September 2007 Quantification Protocol for Diversion of Biomass to Energy from
Biomass Combustion Facilities was published for use in the Alberta
Offset System.
Jun 18, 2018 Energy Generation from the Combustion of Biomass Waste Page 4 of 91

© 2018 Government of Alberta



Table of Contents

1.0
11
1.2
1.3
1.4
1.5
2.0
2.1
3.0
3.1
4.0
4.1
411
4.1.2
4.1.3
4.2
5.0
51
511
51.2
513
514
5.15
5.1.6

5.1.7

52
5.3
5.4
55
5.6

Jun 18, 2018

10T [T 4] o SR 8
OFfSEt ProjeCt DESCIIPLION. .. cuiitie ittt re et esre e e sbeste e e e sreenes 8
0] (0ot ] IRt o - OSSPSR 10
o1 (oot ] 2N o] o] [ o1 o] |11 Y OSSR 10
o1 (oot ] I 13T o] |1 OSSR 11
GlOSSANY OF TRIMS ... .ottt sttt st e st e s be e se e besba e e e s beeseestestaenbesbeaneetenneens 11
BaSeliNg CONUITION. ......c.uiiiiiie ittt st et se e teere e eeseeeneesbesneeneeseeenes 15
Identification of Baseline SOUrces and SINKS...........coooiiiiiiiiie e 18
PrOJECT CONAITION ...ttt bbbt b bbbt e ettt sttt 24
Identification Of Project SOUICES/SINKS........cciuciiiiiiceie ettt te et ere s 26
QUANTITICALION ...ttt et e st e e e st e et e e s besbe e st e s besaeesbesteebesbeeteestesres 32
Quantification MethOTUOIOGY ........cuiiriiiiiiee e 40
N e o = g TES o g LT [0 o o SO S 40
OFfset-Eligible REAUCTIONS......c..ciiiiicie ettt et st sbe e sbeereebenre e 41
Levied Emissions Reductions (reported but not included in offset calculation)..............ccccevvenenee. 42
Quantification Procedures for Flexibility Mechanisms ..o 70
DOCUMENES QNG RECOIUS ...ttt ettt sttt et ne e nbe b e neenes 77
Baseling DOCUMENTATION ......c.oiviieieiieieese ettt sne e e enes 77
Baseling FOSSIl FUET PTaCtiCe ..........oiviieie ettt saenneenes 77
Baseline Methane Emissions from Anaerobic Decomposition of Biomass in Landfill................... 78
Additional Information to Support Stockpiling as a Baseline Condition ..........cccccoceevvevieivenicnnnane. 78
Baseline for Open-Air Combustion Of BIOMASS .........ccciiiiiiiiiiieieie e 79
Baseline Incineration of Biomass WASEE ........c.ccviveiiiiiiieie et ens 79
Baseline Decomposition/Cut and Burn of Forest Stands with High Mortality from Mountain Pine
Beetle INfestation Or WIILTIFE .......cvoiiiiiee e e 80
Baseline Composting and Land Application of Agricultural Wastes (Crop Residue, Processing
Residues, Other Agricultural RESIAUES)........ccuiiiiieiii et 80
e o] [Tl @0 1] o (=] = [0 LSRR 81
Monitoring / Record keeping of Management 0f BiOmass............cccceveveeienenienese e 82
L CToto] (ol ST o1 o OSSP 83
Quality Assurance/Quality Control CONSIAEIAtiONS. ..........eviieeieieeere e 84
LTADITITY .ttt 84
Energy Generation from the Combustion of Biomass Waste Page 5 of 91

© 2018 Government of Alberta



List of Tables

Table 1: Biomass Waste Types Eligible in the ProtoCol ...........ccooviiiiiiiiiiicee e 8
Table 2: Baseline Sources and Sinks for Biomass t0 ENergy ProjectS.........cccvveveieieereiiiiie s 20
Table 3: Project Condition SOUICES aNd SINKS ........cccviiiiieieiiee sttt e e resneeeesne e 28
Table 4: CompariSON OF SOUICES/SINKS .......couiiiiiiiee ettt sttt este st et e sreeneeseesreeneeseeens 33
Table 5: Baseline Quantification MethOdoIOgY............coviiiiiiiiec i 43
Table 6: Project Quantification MethodOIOgy .........cceveiiiiieie i 59
Table 7: Quantification Methodologies for Flexibility MechanisSms ............cocoeiiiiiiriiieeseee e 70
Table 8: Quantification of Biogenic CO, Emissions (not emissions offset eligible) ...........ccoovieiiiiiiiiii e, 75
Table 9: Example of a Daily Log for Biomass used in Energy Generating Unit............ccccooevviieveiiecie v, 82

List of Figures

Figure 1: Emission Offset Generation Opportunity for Changes in Disposal Practices for Biomass Wastes............ 9
Figure 2: Simplified Process Flow Diagram for Possible Baseline Conditions...........ccccccevvviviieviivecc s, 17
Figure 3: Sources and Sinks for the Baseline CONGItioN ............cocioieiiiieii e 19
Figure 4: Process Flow Diagram for the Project Condition ............coooiieeiiiiiiiene e 25
Figure 5: Project Sources and Sinks for Energy Generation from Biomass Projects..........cccoevevveveviveienesieeriennnnn, 27
Figure 6: B13 EMISSIONS ASSESSIMENT. ... .cueeuierieiteesiesteeeestesteeeestesteestesteeseestesseessesteaneesseaseaseesseaseensesseaseessesseessessens 90

List of Appendices

APPENDIX A: Acceptable Limits to Storage of Biomass FEedStOCK ...........ccveveiviiciiiiic e, 85
APPENDIX B: Quantification for Non-Biogenic CO, from Municipal Solid Waste.............ccccoeiviiiiniiinciennn 87
APPENDIX C: Sample CalCUlatioNS — ENEIQY .....ooueiieiieeierieseeie sttt see sttt eeste e e ste s e seesreeneeseesseeneesneens 89
Jun 18, 2018 Energy Generation from the Combustion of Biomass Waste Page 6 of 91

© 2018 Government of Alberta



Alberta Climate Change Office and Other Related Publications

Alberta’s Climate Leadership Plant

Climate Change and Emissions Management Act

Climate Leadership Act

Carbon Competitiveness Incentive Regulation

Code of Practice for Landfills

Code of Practice for Sawmill Plants

Environmental Protection and Enhancement Act

Standard for Greenhouse Gas Emission Offset Project Developers
Standard for Verification

Waste Control Regulation, Alberta Regulation 192/1996, amendments up to and including 62/2013
Carbon Offset Emission Factors Handbook

1 https://www.alberta.ca/climate-leadership-plan.aspx

Jun 18, 2018 Energy Generation from the Combustion of Biomass Waste Page 7 of 91
© 2018 Government of Alberta


https://www.alberta.ca/climate-leadership-plan.aspx

1.0 Introduction

This document establishes the approved methodology for quantifying greenhouse gas (GHG) emissions
reductions from the implementation of activities generating energy through the combustion of biomass waste in
eligible applications. These eligible applications are described below. This quantification protocol is written for

those familiar with the use of biomass waste to generate energy.

1.1 Offset Project Description

The use of biomass to generate thermal energy and/or power can reduce greenhouse gas (GHG) emissions from a
project when the biomass energy is used to displace energy derived from fossil fuel combustion. Table 1 outlines

eligible sources of biomass for project activities.
Table 1: Biomass Waste Types Eligible in the Protocol

Biomass Source Project Notes
Forest mill residues (e.g., Projects must demonstrate origin of the waste biomass and method of
sawdust, bark, shavings, chips) disposal in the baseline.
Debris from forest harvesting Projects must meet sustainability criteria set in their Forest Management
occurring on Crown land (e.g., Plans.
branches, tree tops, roots)
Agricultural crop residue (e.g., Projects must meet minimum retention requirements to meet soil
cereal stalks or stems left after conservation needs described in Section 5.1.7.
harvest)
Agricultural processing residues  Projects that were using land application as a baseline disposal option must
(e.g., food processing plant meet minimum retention requirements to meet soil conservation needs
wastes) described in Section 5.1.7.
Other agricultural residues (e.g., Projects that were using land application as a baseline disposal option must
manure, animal bedding, meet minimum retention requirements to meet soil conservation needs
paunch) described in Section 5.1.7.
Municipal solid waste The organic fraction of municipal solid waste is eligible.
Standing trees killed by Stands harvested purely for bioenergy are eligible only when they cannot be
mountain pine beetle or wildfire salvaged for traditional forest products and stand mortality is greater than 85
on Crown land per cent.

Emission offsets opportunity exists for projects that avoid GHG emissions by diverting feedstock from landfills or
open-air combustion of harvest debris. Specific eligibility requirements for these opportunities are discussed in
Section 1.3. Figure 1 provides an illustrative representation of the emissions offset generation opportunities for
changes in biomass waste disposal available to offset projects using this protocol.
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Figure 1: Emission Offset Generation Opportunity for Changes in Disposal Practices for Biomass Wastes

Eligible Disposal Options Project Activity
Landfill
Di
Isposal Methane )
Avoidance Fossil Fuel
Combustion
Stockpiling
Disposal*
. Displacement
Open-air S
combustion
Combustion of
Incineration™ > Biomass

*Regulated activity (Environmental Code of Practice for Sawmill Plants) which is an eligible feedstock, but where emissions from
methane avoidance are not eligible for emission offsets.
This protocol provides requirements for quantifying emissions reductions from the combustion of biomass wastes
to generate energy that displace fossil fuel sourced energy and, if applicable, from avoided GHG emissions from
changes in disposal practices for the biomass wastes. Familiarity with, and general understanding of the operation
of biomass energy production is required.

Ineligible biomass materials include all materials that are not wastes, specifically:

e Purpose grown crops for energy generation
e Merchantable forest stands

¢ Unmerchantable stands with the exception of those with greater than 85 per cent mortality from mountain
pine beetle or wildfire

For example, agricultural residues may have higher value as a source of soil nutrients compared to their value as
an energy source. Projects that are considering using agricultural residues listed in Table 1 — that are used in a
farming application must conduct an economic net benefit assessment. This assessment should use the cost of
displaced chemical fertilizer to the feedstock in comparison to its potential energy value.

Diversion to biomass energy projects for quantifying GHG emissions reductions is only permissible if the
alternative has a lower net benefit or if the net benefit is non-existent. Justification must also be provided to
demonstrate that the alternative is not viable. The net benefit assessment must be provided in the offset project
plan and updated after the initial 8-year crediting period and with extension thereafter.

Projects that are producing biofuels for use in the Alberta market are not captured under this protocol.

Fossil fuels that are subject to the Alberta Carbon Levy are included in the quantification and reporting but are not
eligible for generation of emissions offsets. Fossil fuels that are subject to the Carbon Levy must be tracked and
reported to ensure project eligibility (Section 1.2).

Attestations are not considered sufficient proof that an activity took place and do not
meet verification requirements.
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1.2 Protocol Scope

Emission offsets generated under this protocol are quantified based on the displacement of fossil fuels with

biomass waste to generate energy. Emission reductions may be eligible when the following conditions are

met:

o Eligible biomass waste types are used,;

e Biomass wastes are combusted to produce electricity in a thermal energy system, cogeneration unit or an
advanced energy system (systems that capture the chemical energy of biomass fuels);

e Energy generated from the combustion of waste biomass partially or fully offset fossil fuel based energy;
and,

e The emissions from bioenergy production are less than would have occurred in the absence of the project.

Projects can use one or more of the flexibility options to quantify additional GHG emission reductions from
baseline biomass disposal activities where proof of historical practice exists. Eligible flexibility options
include:

e diversion of biomass waste from landfill
e diversion of biomass waste from open-air combustion.

Incineration of forest mill waste was deemed to be an acceptable baseline scenario until 2015 after which time
this activity was no longer allowed under provincial regulations. Stockpiling of mill waste is also a regulated
activity and is not eligible for generating offsets from methane avoidance from diversion of to a landfill.
However, stockpiled biomass can still be used as feedstock for combustion.

The GHG emissions affected by the activities described in this protocol include methane (CHs), carbon
dioxide (CO-) and nitrous oxide (N2O). A complete list of GHGs regulated under the Carbon Competitiveness
Incentive Regulation and the applicable Global Warming Potential (GWP) for each gas is available in the
Carbon Offset Emission Factors Handbook for Alberta offset projects (the Handbook).

1.3 Protocol Applicability

Project developers must be able to demonstrate the offset project meets the general eligibility criteria for
offset projects within the Alberta Offset System as outlined in Section 1.2, the Carbon Competitiveness
Incentive Regulation, this quantification protocol and any related guidance document or criteria in the system.
The most current standard for project developers and Offset System updates at the time of project
establishment must be used to confirm eligibility. For this protocol in particular, the project developer must
provide sufficient evidence to demonstrate that:

o the energy produced from biomass is offsetting fossil fuel-generated energy;

e reductions achieved by the project are based on actual measurement and monitoring, as indicated by the
requirements of this protocol; and,

o the project meets the offset system eligibility criteria specified in the Carbon Competitiveness Incentive
Regulation, standards and guidance documents for the Alberta Offset System.

Eligibility for emission offsets does not include fossil fuels that are subject to the Alberta Carbon Levy.
However, Carbon Levy fuels are tracked, quantified and reported to ensure the project aligns with the Carbon

Levy.
Displacing thermal energy is included in this protocol even though it is not eligible to generate emission
offsets. Displacing thermal energy is not eligible due to the reduction being covered under the carbon levy.

Thermal energy must be quantified where it would be displaced by a project (e.g. facility upgrade or change)
or where energy is used to convey thermal energy for offsite use as part of a new facility. Quantification and
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reporting of thermal energy remains in the protocol to protect against project leakage and/or GHG emission
displacement without real reductions. (Use of levied fuels to generate thermal energy must be tracked —to
provide assurance against leakage.)

1.4 Protocol Flexibility
The following flexibility options are provided:

(1) Diversion of biomass waste from baseline disposal in a landfill. The project developer must be able to
demonstrate that the waste stream was being disposed of in a landfill for a period of three years prior
to project initiation. If the record requirements are met, this may allow proponents to include the
biomass as an eligible waste for fossil fuel displacement, and eligible for offsets from methane
avoidance from diversion. See Section 5.1.2 for minimum records requirements

(2) Diversion of biomass waste from open-air combustion. The project developer must be able to
demonstrate that the waste stream was being disposed of by open-air combustion for a period of three
years prior to project initiation. See Section 5.1.4 for minimum records requirements.

(3) Projects can use an energy balance approach to estimate biomass fuel consumed. If this approach is
being used, the project developer must be able to measure, monitor and record the energy flow of all
streams into or out of the biomass combustion unit to generate an accurate energy balance for the
project. Energy-based combustion emission factors for biomass and fossil fuel combustion are
applied to quantify emissions for each stream and to quantify GHG emission reductions.

Site-specific emission factors calculated on the basis of fuel analysis must be used when available. If site-
specific factors cannot be obtained, emission factors from the Carbon Offset Emission Factors Handbook
must be used. In cases where an appropriate emissions factor is not found in the Handbook and the use for an
equivalent emissions factor is proposed, approval must be granted in writing from the Director.

Note that mountain pine beetle kill salvage, wildfire salvage, stockpiled mill waste, and diversion of biomass
wastes from land application are eligible biomass waste types, but are not eligible for emission offsets for
diversion from baseline disposal practices. Minimum record requirements for these waste types are discussed
in Sections 5.1.3 and 5.1.6, respectively.

1.5 Glossary of Terms

Alberta Electricity Grid A system of conductors through which electrical energy is transmitted and
distributed throughout the province. This electricity grid is an
interconnected network of high voltage transmission and lower voltage
distribution for delivering electricity from suppliers (generators) to
consumers across the province.

Agricultural Crop Residues The un-harvestable portions of a crop that includes leaves, stalks, chaff, etc.
Residues may or may not be left on a field.

Agricultural Processing The material remaining after processing grains, food crops and animal
Residues products. Examples include husks or chaff of grain, paunch, etc.

Agriculture Residues, Other Biomass residues from other agricultural activities, including manure,
animal bedding, chicken litter, carcasses, etc.
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Forest Mill Residues
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Bioenergy is any renewable energy or fuel derived from biological sources.
There are several potential feedstocks for bioenergy in Alberta including
agricultural products (such as corn or canola), forestry waste and livestock
waste.

Carbon dioxide emitted during the storage, processing, and consumption of
biologically-based feedstock, other than fossil fuels, through combustion,
digestion, fermentation or decomposition processes. When biomass is
burned, decays or is otherwise oxidized, chemical energy is released along
with CO; into the atmosphere. As part of the natural carbon cycle, this CO»
is taken up by growing plants and the energy is eventually re-captured
through photosynthesis.

Organic material both above and below-ground, and both living and dead
(e.g., trees, sphagnum peat, agriculture and energy crops, grasses, tree litter,
roots, etc.).

A by-product, residue or waste stream from agriculture, forestry or related
industries, excluding municipal waste or other waste that contains fossilized
and/or non-biodegradable material.

Any solid or liquid material or combination that is to be disposed of, stored,
and/or treated until final disposal, but does not include recyclables.

As of January 1, 2017, a carbon levy is charged on transportation and
heating fuels that emit greenhouse gas emissions when combusted. These
transportation and heating fuels include fuels such as diesel, gasoline,
natural gas and propane. Certain fuels, such as marked gasoline and diesel
used on farms, will be exempt from the levy.

The combined production of thermal energy and electricity for use in
industrial facilities. Electricity not used within the plant may be offered to
the competitive electricity market.

The oxidation of fuel/biomass that releases water and carbon dioxide from
the exothermic reaction.

The residual materials (ash) from combustion that are disposed in a landfill
or through other means.

An area of land or timber that has been defined for management purposes.
One block may be composed of stands of different tree species or ages.

A wood processing residue that is not the end product(s) that the production
process directly seeks to produce. It is not the primary aim of the
production process, and the process has not been deliberately modified to
produce it. Any deliberate change to the production process to increase the
volume of these residues would result in the end materials being classified
as a product rather than as forest mill residues.
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Debris left as a result of forest harvesting or right-of-way development for
access or oil and gas activities and other land-use activities (e.g., timber
harvesting, thinning and pruning, road construction, seismic line clearing,
etc.). Debris includes material such as logs, splinters or chips, tree branches
and tops, uprooted stumps and broken or uprooted trees and shrubs. Forest
Harvest Debris is sometimes referred to as slash.

The useful thermal energy that is generated in a heat generation plant (e.g.,
a boiler, a cogeneration unit, thermal solar panels, etc.) and transferred to a
heat carrier (e.g., hot liquids, hot gases, steam, etc.) for use in thermal
applications and processes, including power generation but excluding waste
heat.

A waste treatment process that involves the combustion of organic
substances contained in waste materials. This document refers to
incineration occurring in a closed-chamber incinerator regulated under
Alberta’s Environmental Protection and Enhancement Act (EPEA).

A waste management facility for the intentional placement of waste on or in
land as the waste’s final resting place (as per Section 2(1)(i) of the EPEA
Activities Designation Regulation).

The spreading of other agricultural residues (manure, animal bedding, etc.)
on land for the purposes of disposal and addition of nutrients and soil
carbon.

A species of bark beetle native to the forests of western North America. It
has a hard, black exoskeleton, and measures approximately 5 mm. The
current outbreak of the mountain pine beetle in western North America and
its microbial associates has destroyed wide areas of pine forest.

Non-hazardous waste materials picked up by a municipality or self-hauled
to depots, transfer stations and disposal facilities for final disposal in a
waste management facility. Municipal solid waste can include household
wastes, construction, renovation and demolition wastes, and commercial
and institutional wastes.

Any burning conducted in such a manner that combustion air is not
effectively controlled and that combustion products are not vented through
a stack or chimney, including but not limited to burning conducted in open
outdoor fires.

Wood products that have undergone one or more uses before being
disposed in a landfill.

Electric power, unless explicitly mentioned otherwise.

An aggregation of trees occupying a specific area and sufficiently uniform
in composition, age, arrangement and condition so that it is distinguishable
from the forest in adjoining areas. Stands are the basic management unit in
silviculture.

Energy Generation from the Combustion of Biomass Waste
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Stockpile A pile of solid waste (not buried below ground). For the purpose of this
protocol, a stockpile is a waste management facility for the intentional
placement of waste on or in land as the waste’s final resting place (as per
section 2(1)(i) of the EPEA Activities Designation Regulation), where
permanence and proof of exposure to anaerobic conditions can be

confirmed.
Storage Pile A stockpile intended for the short-term storage of waste material as an
interim step between waste generation and waste use.
Thermal Energy System A system that is designed to recover heat from the combustion of a fuel.
Waste Any solid or liquid material or combination that is or is intended to be

treated or disposed of or that is intended to be stored and then treated or
disposed of but does not include recyclables.

Waste Source For the purposes of this protocol, the point of origin and/or supplier of the
wastes. The waste source may be a commercial hauler, facility, landfill or
other. A biomass project may have more than one waste source for a waste

type.

Waste Type For the purposes of this protocol, a specific type of waste material being
accepted (e.g., industrial wastes, yard wastes, construction and demolition
waste, etc.). Waste type may also be referred to as a waste stream.

Waste Management Facility A facility registered under the Alberta Code of Practice for Landfills or
approved under EPEA or other legislation for the collection, storage,
treatment or disposal of waste. In Alberta, all waste must be disposed in a
waste management facility.
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2.0 Baseline Condition

The baseline condition for all projects under this protocol is the production of energy from fossil fuels for
electricity and/or heat occurring either on or off-site. Emissions per unit of energy output are quantified based on
either historic performance (Historic Benchmark baseline) for existing facilities or current industry profile
(Performance Standard baseline) using factors provided in the Carbon Offset Emission Factors Handbook for new
facilities. The baseline is quantified using equivalent energy units between baseline and project to ensure
reductions being quantified represent actual GHG emission reductions from displaced fossil fuels.

Projects that are replacing an existing facility use a Static Historic Benchmark based on an average of three years’
baseline emissions per unit of energy output. The emission profile established from an average of at least three
years prior to project initiation does not change during the project crediting period — see Section 1.0 for a
discussion of project crediting period versus the protocol opportunity, also note that project duration begins with
initiation of the offset project activity and may continue for eight years with possible five year extensions. For
existing facilities, the project must be able to establish, based on records, that historical practice is fossil fuel
energy generation for electricity and that the total emissions from all sources is greater in the baseline condition
compared to the project. The baseline GHG emissions are calculated annually using the project output energy,
boiler efficiency, and measured biomass input to estimate baseline fossil fuel use in the absence of the project.
Projects cannot claim emissions offsets for generated energy that is not being used (e.g., when biomass is
combusted in an energy system, but the heat is dumped).

For new facilities, this protocol uses a dynamic Performance Standard baseline. New facility baseline emissions
are projected using the most current published grid emission factors for electricity displacement (Carbon Offset
Emission Factors Handbook) and natural gas for any heat that is being displaced. The accounting of displaced
natural gas is included to ensure project eligibility (i.e., the project results in a net reduction of GHG emissions)
but is not included in the quantification of emission offsets because it will already have been priced through the
carbon levy. The baseline is considered dynamic because the baseline scales in relation to project activity. An
offset generation opportunity exists for upstream diversion for projects that meet the requirements of the
flexibility mechanisms stated in Section 1.3 and described below. The baseline GHG emissions are calculated
based on the mass of biomass diverted from an eligible disposal practice that are used to generate energy in the
project condition and the GHG emissions that would have occurred from the baseline disposal activity for an
equivalent mass of biomass.

Projects quantifying GHG emissions reductions under a flexibility mechanism must be able to establish a three-
year historic baseline practice for the biomass waste disposal, based on records. If a three-year historic baseline
for disposal practices cannot be established, but it can be established that the materials are an eligible waste (see
Table 1), the biomass waste is eligible to generate emission offsets for GHG emission reductions from fossil fuel
displacement, but not for changes in disposal practices resulting in avoided methane.

Diversion of biomass waste from incineration was an eligible baseline disposal scenario up to January 1, 2015.
Incineration after this time was permitted only with consent from Alberta Environment and Parks (AEP) through
a variance request. Similar to the situation above, to be eligible, the project developer must be able to demonstrate
the baseline activity was incineration for a period of three years immediately prior to project implementation, and
provide proof of AEP consent to the incineration activity.

Diversion of biomass waste from open-air combustion is an eligible baseline scenario. To be eligible, the project
developer must be able to demonstrate the baseline activity for the biomass waste was open-air combustion for a
period of three years immediately prior to project implementation.

Diversion of biomass wastes from landfill is an eligible baseline scenario. To be eligible for emission offsets for
avoided methane emissions from landfill, the project developer must be able to demonstrate the baseline activity
for the biomass waste was landfill disposal for a period of three years immediately prior to project
implementation.

Biomass waste diverted from forest stands that have high mountain pine beetle infestation rates or wildfire losses
(mortality greater than 85 per cent) with re-growth to a lower carbon stock, from stockpile and from land
application where minimum nutrient requirements are met, are eligible waste types for energy displacement but

Jun 18, 2018 Energy Generation from the Combustion of Biomass Waste Page 15 of 91
© 2018 Government of Alberta



are not eligible emission offsets for changes in disposal practices. Minimum records requirements are discussed in
Sections 5.1.3 and 5.1.6.

Projects that cannot establish a baseline based on records are not eligible. The baseline condition, including the

relevant sources, sinks and processes is shown in Figure 2. More detail on each of these sources and sinks is
provided in Section 2.1.

Jun 18, 2018 Energy Generation from the Combustion of Biomass Waste Page 16 of 91
© 2018 Government of Alberta



Figure 2: Simplified Process Flow Diagram for Possible Baseline Conditions
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2.1 Identification of Baseline Sources and Sinks

Sources/sinks for an activity are assessed based on guidance provided by 1SO 14064-2:2006 Greenhouse
gases -- Part 2: Specification with guidance at the project level for quantification, monitoring and reporting
of greenhouse gas emission reductions or removal as follows:

Controlled: The behaviour or operation of a controlled source/sink is under the direction and
influence of a project developer through financial, policy, management or other
instruments.

Related: A related source/sink has material and/or energy flows into, out of or within a project but

is not under the reasonable control of the project developer.

Affected: An affected source/sink is influenced by the project activity through changes in market
demand or supply for projects or services associated with the project.

Baseline sources/sinks were identified by reviewing the relevant process flow diagrams, consulting with
technical experts and reviewing best practice guidance. This iterative process confirmed the sources/sinks in
the process flow diagrams covered the full scope of eligible activities under this protocol.

Based on the process flow diagram provided, the baseline sources/sinks were organized into lifecycle
categories in Figure 3. Descriptions of each source/sink and its classification as controlled, related or affected
are provided in Table 2.
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Figure 3: Sources and Sinks for the Baseline Condition
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Table 2: Baseline Sources and Sinks for Biomass to Energy Projects

Sources/Sinks Description

Controlled, Related,
or Affected

Upstream Sources and Sinks Before Baseline

B7 - Site Development Baseline site development could include civil infrastructure such as access to electricity,
natural gas and water supply, sewer, etc. This may include clearing, grading, building access
roads, etc. This can include building of structures for the facility such as storage areas and
offices, and structures to enclose, support and house any equipment. GHG emissions would be
primarily attributed to the use of fossil fuels and electricity used to power equipment required
to develop the site including but not limited to graders, backhoes, trenching machines, etc.

Related

B8 - Building Equipment Equipment may need to be built either on or off site. This can include components for the
storage, handling and processing of the biomass. These components may be sourced as pre-
made standard equipment or custom built to specification. GHG emissions would be primarily
attributed to the use of fossil fuels and electricity used to power equipment for the extraction of
the raw materials, processing, fabricating and assembly.

Related

B9 - Transportation of Equipment built off site, and the materials to build equipment on-site must be delivered to the
Equipment site. Transportation may be completed by truck or rail. GHG emissions would be primarily
attributed to the use of fossil fuels to power the equipment delivering the equipment to the site.

Related

B10 - Construction On-site The process of 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 GHG
emission from the use of fossil fuels and electricity.

Related

B11 -Testing of Equipment Equipment may need to be tested to ensure that it is operational. These activities may result in
GHG emissions associated with the combustion of fossil fuels and the use of electricity.

Related

Upstream Sources and Sinks During Baseline
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Sources/Sinks Description Controlled, Related,
or Affected
B1 - Collection, Transfer Biomass may be collected from the source of generation (e.g., the forest floor, industrial Related
and Transportation of facilities, farm fields, municipal pick-up, etc.) using heavy equipment or conveyors. Biomass
Biomass may be transferred between locations at a site or transported to other sites. Collection, transfer
and transportation of biomass is done by heavy equipment, trucks, and rail. GHG emissions
from these activities are associated with fuel used, and may include diesel, gasoline, natural
gas or electricity. Other fuels may be used in some rare cases.
B2 - Storage of Biomass Biomass may be stored in piles where anaerobic decomposition may occur, resulting in the Related
emission of methane gas. These piles may consist of storage piles at waste management
facilities, forestry, agricultural or industrial sites. The characteristics of the storage piles (e.g.,
size, shape, composition and duration of storage) influence emissions from this source. Any
energy inputs to this source/sink, such as for wetting of biomass or agitation of biomass, are
included in B3.
B3 - Processing of Biomass ~ Biomass may be processed off site (e.g., source separated, bundled, compressed, chipped, Related
wetted, agitated, etc.) using a series of mechanical processes, heavy equipment and conveyors.
This equipment would be fueled by diesel, gasoline, natural gas or electricity resulting in GHG
emissions. Other fuels may be used in some rare cases.
B4 - Fuel Extraction / Each of the fuels used throughout the on-site component of the baseline must be sourced and Related
Processing processed to account for GHG emissions from the various processes involved in the
production, refinement and storage of the fuels. The total volume of fuel for each fuel type
used on-site is included in this source/sink.
B5 - Fuel Delivery Each of the fuels used throughout the on-site component of the project must be transported to Related
the site. This may include shipments by truck or pipeline, resulting in GHG emissions.
B6 — Off-Site Electricity =~ Emissions associated with generation of electricity off site which have been displaced through Controlled
Generation Displaced in  the project activity. This occurs either through the export of electricity off-site and/or reduced
Project import of grid electricity.
B16 — Off-Site Heat Emissions associated with generation of thermal energy off site which have been displaced Controlled
Generation Displaced in through the project activity. This occurs through the export of thermal energy off-site and/or
Project reduced import of thermal energy that was generated off site.
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Sources/Sinks Description Controlled, Related,
or Affected
B17 — Off-Site Heatand ~ The remainder of off-site emissions associated with thermal energy and electricity generation Related
Electricity Not Displaced in which has not been displaced in the project condition.
Project
Onsite Sources and Sinks During Baseline
B12 - Facility Operations This source/sink includes baseline facility operations such as vehicle use, onsite biomass Controlled
transfer, onsite biomass treatment or onsite processing, etc. that are directly affected by the
project implementation. These activities may involve using a combination of loaders, cranes,
conveyors and other mechanized devices. This equipment would be fueled by diesel, gasoline,
natural gas or electricity, resulting in greenhouse gas emissions. Other fuels may be used in
Some rare cases.
B13 — On-Site Electricity If there was on-site generation of electricity in the baseline condition, this source represents the Controlled
Generation Displaced in  emissions from on-site generation which has been displaced by the project. This could be all or
Project part of the historic electricity generation on-site. The emissions from this source are calculated
using site specific factors.
B18 — On-Site Heat If there was on-site generation of thermal energy in the baseline condition this source Controlled
Generation Displaced in  represents the emissions from on-site generation which have been replaced by the project. This
Project could be all or part of the historic thermal energy generation on-site. The emissions from this
source are calculated using site specific factors tied to the historic methods of thermal energy
production on-site. Changes in heat demand or other forms of efficiency which reduce the heat
load of the facility should not be included but may be eligible under other offset protocols.
B19 - On-Site Heat and On-site emissions related to electricity and thermal energy which continue after the project is Related
Electricity Not Displaced in implemented. These emissions are a continuation of the baseline condition. If the overall
Project thermal energy generation system has changed such that there is no continuity with the
baseline practice the offset project boundary should reflect this and this source should be
omitted.
Controlled

B20- Biogenic Carbon  Emissions resulting from the combustion of biomass. For baseline conditions where biomass is
Emissions currently being combusted on site the biogenic emissions are tracked and reported for
completeness.
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Sources/Sinks Description Controlled, Related,
or Affected

Downstream Sources and Sinks During Baseline

B15 - Disposal of Biomass Eligible baseline biomass disposal includes open air combustion and anaerobic decomposition Related
in landfill. Materials may also be disposed by incineration, stockpile, decomposition of forest
stands with regrowth to a lower carbon stock, land application, or composting, however,
diversion from these types of disposal practices are not eligible for emission offsets. Disposal
practices may result in releases of carbon dioxide, methane and nitrous oxide. For landfill
disposal, methane emissions arising from biomass disposal will be reduced by the amount of
any methane collected and destroyed at the landfill.

Downstream Sources and Sinks After Baseline

B14 - Site Once the facility is no longer operational, the site must be decommissioned. This will involve Related
Decommissioning the disassembly of the equipment, demolition of onsite structures, disposal of some materials,
environmental restoration, re-grading, planting or seeding, and transportation of materials
offsite. Greenhouse gas emissions arise from the use of fossil fuels and electricity used to
power equipment required for decommissioning.
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3.0 Project Condition

The project condition is the use of biomass wastes to generate energy to displace baseline fossil fuel energy for all
or part the facility’s thermal energy and/or electricity needs and electricity exported to the Alberta Electricity
Grid.

Projects that can demonstrate a diversion from eligible baseline disposal practices discussed in Section 2.0 may be
eligible, please refer to Sections 4.0, and 5.0 for more information.

Projects combusting biomass that was land applied in the baseline must demonstrate that diversion does not have
a negative impact on soil. Records required to demonstrate that soil conservation and amendment needs are met
are discussed in Section 5.1.7.

New projects sourcing existing waste streams must be able to demonstrate historic disposal practice of those
waste streams to be eligible to quantify GHG reductions from changes in disposal practices. Projects sourcing
from new waste streams qualify only for the energy displacement.

The project condition, including the relevant sources, sinks and processes is shown in Figure 4. More detail on
each of these sources/sinks is provided in Section 3.1.
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Figure 4: Process Flow Diagram for the Project Condition
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3.1 Identification of Project Sources/Sinks

The sources/sinks in Figure 5 represent the full scope of eligible activities under this protocol. These
sources/sinks are listed according to the lifecycle categories and are classified as controlled, related or
affected in Figure 5 below (See Section 2.1 for definitions).

Note this protocol covers a range of baseline flexibility options and associated project GHG emission
reductions. The project developer is responsible for ensuring that all applicable sources/sinks relevant to their
project are included, and that justification for any exclusion is provided in the Offset Project Plan.
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Figure 5: Project Sources and Sinks for Energy Generation from Biomass Projects
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Table 3: Project Condition Sources and Sinks

Sources/Sinks Description Controlled,
Related, or
Affected
Upstream Sources and Sinks Before Project
P7 - Site Development Site preparation and development of the biomass energy site releases GHG emissions associated Related
with preparing civil infrastructure such as access to electricity, natural gas and water supply, sewer,
clearing, grading, building access roads, construction of structures for the facility such as storage
areas, storm water drainage, offices, vent stacks, firefighting water storage lagoons, and enclose,
support and house the equipment.
P8 - Building Equipment  New equipment may need to be built, either on or off site. This includes all of the components of Related
the new system, including, but not limited to, storage, handling, processing, combustion, air,
system controls and safety systems. These may be sourced as pre-made standard equipment or
custom built to specification. These activities generate GHG emissions by using fossil fuels and
electricity to power equipment for the extraction of the raw materials, processing, fabricating and
assembly.
P9 - Transportation of Equipment built off site, and the materials to build equipment on-site must be transported to the Related
Equipment site. Transportation methods may include, but are not limited to, truck and train. These activities
generate GHG emissions by using fossil fuels to power the equipment delivering the equipment to
the site.
P10 - Construction On-  Construction at the site will require a variety of heavy equipment, smaller power tools, cranes and Related
site generators. Equipment operations have associated GHG emission from the use of fossil fuels and/or
electricity.
P11 - Testing of Equipment is tested in order to ensure that the equipment runs properly. These activities will result Related
Equipment in GHG emissions associated with the combustion of fossil fuels and the use of electricity.

Upstream Sources and Sinks During Project
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Sources/Sinks Description Controlled,
Related, or
Affected
P1 - Collection, Transfer Biomass is collected from the point of generation (e.g., forest floor, farm fields, industrial facilities, Related
and Transportation of municipal pick-up, etc.) or from the point of disposal (e.g., landfill or stockpile) using heavy
Biomass equipment or conveyors. Biomass may be transferred between locations onsite or transported to
other sites. Collection, transfer and transportation of biomass are typically done by heavy
equipment, trucks and rail. These activities are fueled by diesel, gasoline or natural gas, resulting in
GHG emissions. Other fuels may be used in some rare cases.
P2 - Storage of Biomass Upstream biomass storage is typically done in piles at waste management facilities, forestry, Related
agricultural or industrial sites. This can result in anaerobic decomposition, yielding methane gas
emissions. Storage pile characteristics (e.g., size, shape, composition, moisture content and
duration of storage) affect the generation of GHG emissions. Energy inputs to activity from wetting
or agitation of biomass are addressed under P3 Processing of Biomass.
P3 - Processing of Biomass may be processed on or offsite (e.g., bundled, compressed, chipped, wetted, agitated, etc.) Related
Biomass using mechanical processes, heavy equipment and conveyors. This equipment would be fueled by
diesel, gasoline, natural gas or electricity resulting in GHG emissions. Other fuels may be used in
Some rare cases.
P4 - Fuel Extraction / Each of the fuels used throughout the onsite component of the project will have GHG emissions Related
Processing associated with the various processes involved in the production, refinement and storage. The total
volume of fuel for each of the on-site sources/sinks is included in this source/sink.
P5 - Fuel Delivery Each of the fuels used throughout the on-site component of the project must be transported to the Related
site. This may include shipments by truck, rail or pipeline, resulting in GHG emissions.
P6 - Off-Site Heat and Emissions associated with off-site electricity and thermal energy generation that has not been Related

Electricity Not Displaced

displaced by the project activity.
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Sources/Sinks Description Controlled,
Related, or
Affected
Onsite Sources and Sinks During Project
P12 - Facility Operations  This source/sink includes electricity use for biomass to energy facility operations pertaining to the Controlled
offset project such as energy use during shutdown or maintenance, on-site vehicle use, on-site
biomass transfer, biomass processing, etc. Biomass may be handled using a combination of loaders,
cranes, conveyors and other mechanized devices. Equipment fueled by diesel, gasoline, or natural
gas is included in P20. Other fuels may be used in some rare cases.
P13 - On-Site Heat and The emissions associated with pre-existing or non-project related on-site thermal energy and Controlled
Electricity Not Displaced electricity generation that have not been displaced by the thermal energy or electricity produced by
the project.
P14 - Storage of Biomass Biomass storage onsite for the purpose of the project activity may result in anaerobic Controlled
decomposition, which releases GHG emissions. Storage pile characteristics (e.g., size, shape,
composition, moisture content and duration of storage) affect the generation of GHG emissions.
P15 - Combustion of Biomass combustion emits GHG emissions. The CO, component of these emissions may be Controlled
Biomass or Fossil Fuels  biogenic and reported in P20. The N,O and CH, emissions from biomass are always included. The
emissions resulting from the combustion of fossil fuels for the production of energy in the project
are also included.
P20 - Biogenic Carbon  Emissions resulting from the combustion of biogenic biomass. The biogenic emissions are tracked Controlled
Emissions and reported for completeness. Although reported on, these are considered emissions that are not
included in the calculation of offsets.
Downstream Sources and Sinks During Project
P17 - Transport of Combustion residue is transported to disposal sites by truck or train. Greenhouse gas emission Controlled

Combustion Residue associated with transportation of combustion residues is associated with the distance travelled, fuel
source and method of transport.
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Sources/Sinks Description Controlled,

Related, or
Affected
P18 - Disposal of Combustion residues are deposited at a disposal site (typically landfill or land application location) Controlled
Combustion Residue by transferring the waste from the transportation container, spreading, burying, processing and
otherwise handling the waste using a combination of loaders, conveyors and other mechanized
devices. This equipment would be fueled by diesel, gasoline or natural gas, resulting in GHG
emissions. Other fuels may be used in some rare cases.
Downstream Sources and Sinks After Project
P16 - Site Once the facility is no longer operational, the site must be decommissioned. This involves the Related
Decommissioning disassembly of the equipment, demolition of onsite structures, disposal of some materials,
environmental restoration, re-grading, planting or seeding, and transportation of materials off site.
Greenhouse gas emissions are generated from fossil fuel combustion and electricity used to power
equipment required to decommission the site.
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4.0 Quantification

Baseline and project condition sources and sinks were compared to determine the scope of reductions quantified
under this protocol. Sources/sinks are either included or excluded depending whether they changed during the
project condition. Sources/sinks that are not expected to change between baseline and project condition are
excluded from the project quantification. It is assumed that excluded activities will occur at the same magnitude
and emission rate during the baseline and project and so will not be impacted by the project activity.

All sources/sinks identified in Table 2 and Table 3 are listed in Table 4, which compares sources and sinks.
Justification for inclusion/exclusion is provided.

Projects must meet the general eligibility criteria for offset projects within the Alberta Offset System. The most
current standard, guidance documents and Offset System updates at the time of project establishment must be
used to determine eligibility.

To be eligible, offset projects must be able to demonstrate real, quantifiable and verifiable emissions reductions
using replicable quantifiable methodologies to identify and quantify GHG emissions reductions that would not
otherwise have occurred had the project not been implemented. Demonstration of project eligibility is separate
from quantification of emissions offsets and must be provided in the project plan and project reports, and is
subject to independent verification. Demonstration of project emission reductions thus includes changes in the use
of fossil fuels that are excluded from emission offsets because they are subject to the carbon levy; for example,
with most projects the collection and transportation of biomass will increase and this increase must be estimated
and later tracked to ensure that the project remains eligible (real quantifiable net reduction of GHGSs).

Sources/sinks identified as “Included” in Table 4 require quantification of GHG emissions from all fuel types.
Within each source/sink, fossil fuels subject to the carbon levy and non-levied fuels are quantified and reported
separately in the project report. The project report must also include: total of levied fuels and non-levied fuels for
baseline and project scenarios, total baseline and total project emissions from all fuel types, and sum of baseline —
project emissions.

Note: reporting of emissions from carbon levy eligible fuels in the project report is separate from calculation of
emission offsets.
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Table 4: Comparison of Sources/Sinks

Identified Sources and Sinks Baseline Project Quantification Justification
(C,R, A)? (C,R,A)
Upstream Sources/Sinks Before Project
B7 - Site Development R N/A Excluded Emissions associated with site development
57 - Site Development N/A R Excluded .ar(.a minimal relative to overall project
emissions and are expected to be comparable
between baseline and project site
development. These emissions are excluded
from quantification.
B8 - Building Equipment R N/A Excluded Emissions associated with building equipment
—— - are expected to be similar between the
P8 - Building Equipment N/A R baseline and project condition and are
excluded from quantification.
B9 - Transportation of Equipment R N/A Excluded Emissions associated with the transportation
P9 - Transportation of Equipment N/A R of eqU|prr_1ent are expected to be similar in the
baseline and project condition and are
excluded from quantification.
B10 - Construction on-site R N/A Excluded Emissions associated with construction on-site
P10 - Construction onsite N/A R are ex-pected to- t?e similar in the baseline and
project condition and are excluded from
quantification.
B11 - Testing of Equipment R N/A Excluded Emissions associated with the testing of
P11 - Testing of Equipment N/A R equipment are expected to be similar in the

baseline and project condition and are
excluded from quantification.

2 Where C = Controlled, R = Related, A = Affected.
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Identified Sources and Sinks Baseline

Project Quantification Justification
(C,R, A)? (C,R,A)
Upstream Sources/Sinks During Project
B1 - Collection, Transfer and Transport of R N/A Included™* Collection, transfer and transport of biomass
Biomass may change in the project condition depending
P1 - Collection, Transfer and Transport of N/A R on_ th.e type of k?'omass, reqdues being usgd.
Biomass Emissions associated with biomass collection,
transfer, and transport must be quantified and
tracked during project operations and when
establishing baseline to ensure project
eligibility.
B2 - Storage of Biomass R N/A Excluded The off-site storage of biomass prior to its
P2 - Storage of Biomass N/A R mte_nded_flnal d|§po§al (B2) or delivery to the
project site (P2) is likely to be short-term and
within the prescribed limits. Emissions from
anaerobic decomposition are therefore
expected to be negligible and functionally
equivalent and are excluded. Any emissions
from short-term biomass storage arising from
the biomass to energy project activity are
captured under P14.
B3 - Processing of Biomass R N/A Included*
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Identified Sources and Sinks

Baseline
(C, R, A)?

Project
(C,R,A)

Quantification

Justification

P3 - Processing of Biomass

N/A

R

Processing of biomass is variable by biomass
waste type and conditions. Projects must
evaluate processing emissions and where

processing emissions change between baseline

and project, any emissions from electricity use
need to be included in the quantification of
emission. Fossil fuels subject to the levy are
guantified but not eligible for emission offset

credits. Changes in fossil fuel use must still be

tracked during operations and when
establishing baseline to ensure project
eligibility.

B4 - Fuel Extraction / Processing

N/A

P4 - Fuel Extraction / Processing

N/A

Included

Baseline emissions are expected to be higher
than project emissions. VVolumes and types of
fuels used must be tracked. The Carbon Offset
Emission Factors Handbook incorporates fuel

extraction and processing in the fuel use
emission factor.

B5 - Fuel Delivery

N/A

P5 - Fuel Delivery

N/A

Excluded

Baseline emissions are expected to be higher
than project emissions. It is conservative to
exclude these emissions from the
quantification.

B6 - Off Site Electricity Generation
Displaced in Project

Included

These are the off-site emissions displaced
through the export of electricity off- site or the
reduced import of electricity to the site as a
result of the project.
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Identified Sources and Sinks Baseline Project Quantification Justification
(C,R, A)? (C,R,A)
B16 - Off Site Heat Generation Displaced R c Included* Emissions associated with generation of
in Project thermal energy off site which have been
displaced through the project activity. This
occurs through the export of thermal energy
off-site and/or reduced import of thermal
energy that was generated off-site. Changes in
fossil fuel use must be tracked during
operations and when establishing baseline to
ensure project eligibility and quantification
comprehensiveness.
B17 — Off-Site Heat and Electricity Not R R Excluded Assuming the project does not alter provincial
Displaced in the Project demand for thermal energy or electricity,
P6 — Off-Site Heat and Electricity Not R R en_ussmns for_thls genera_tlon will be the same
. . . in the baseline and project case and so are
Displaced in the Project
excluded.
On-site Sources/Sinks During Project
B12 - Facility Operations C N/A Included* Emissions from electricity use for operation of
P12 - Facility Operations N/A c the biomass to energy facility including the

processing and handling of biomass on-site
must be quantified. This source/sink includes
emissions associated with electrically powered
heavy equipment, conveyors, etc. used to
manipulate, move, and transfer the biomass
on-site. Emissions from equipment fueled by
diesel, gasoline, natural gas or other
hydrocarbon fuels under the Alberta Carbon
Levy are quantified but not eligible for
emissions offset credits.
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Identified Sources and Sinks Baseline
(C, R, A)?

Project Quantification
(C,R,A)

Justification

B13 - On-Site Electricity Generation R
Displaced in Project

C Included™*

These are emissions which occurred on-site to
generate electricity in the baseline condition
which have been displaced by the activity of

the project.

B18 - On-Site Heat Generation Displaced R
in Project

C Included™*

Emissions associated with generation of
thermal energy on site which have been
displaced through the project activity.
Emissions from diesel, gasoline, natural gas or
other hydrocarbon fuels under the Alberta
Carbon Levy are quantified but not eligible for
emissions offset credits. Changes in fossil fuel
use must be tracked during operations and
when establishing baseline to ensure project
eligibility and quantification
comprehensiveness.

B19 - On-Site Heat and Electricity Not R
Displaced in Project

R Excluded

P13 - On-Site Heat and Electricity Not R
Displaced in Project

These emissions from on-site thermal energy
or electricity generation are not displaced by
the project and remain the same between the
baseline and project condition. They are
therefore excluded.

P14 - Storage of Biomass N/A

C Excluded

Storage of biomass can result in GHG
emissions if the material begins to degrade
anaerobically. Biomass storage MUST be

monitored. Storage duration within the

maximum limit provided in Appendix A of the
protocol is excluded from the project
condition. Waste that is stored beyond these
limits is not eligible for generation of
emissions offsets.
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Identified Sources and Sinks Baseline Project Quantification Justification
(C,R, A)? (C,R,A)
P15 - Combustion of Biomass or Fossil N/A Cc Included Emissions (CH4 and N2O) resulting from the
Fuels combustion of biomass must be quantified.
Biogenic CO, emissions are excluded but must
be tracked and reported in B20.
B20 - Biogenic Carbon Emissions Cc N/A Excluded** Emissions from biogenic biomass fuel
P20 - Biogenic Carbon Emissions NA c consumption to produce ene_rgy or t_hermal
energy. Although not considered in the
calculation of offsets, these emissions must be
quantified to ensure comprehensiveness and
consistency of reporting in Alberta.
Downstream Sources/Sinks During the Project
B15 - Disposal of Biomass R N/A Included Disposal of biomass varies according to type

and source as do the associated GHG
emissions. Only projects eligible for use of the
flexibility mechanisms can quantify disposal
emissions under B15. In the case where
diversion of feedstock is not from an eligible
disposal practice and/or the baseline cannot be
verified, this source must be omitted from
baseline quantification. Emissions related to
biomass handling prior to disposal are
captured under B1, P1, B2, P2, B3 and P3.
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Identified Sources and Sinks Baseline Project Quantification Justification
(C,R, A)? (C,R,A)

P17 - Transport of Combustion Residue N/A Cc Excluded Under the majority of project configurations,
the volume of combustion residue generated is
less than 2 per cent of the total biomass
processed at the facility. Further, the distance
to the disposal site is typically less than 50

kilometres, one way. For a typical project the

total emissions from transport of combustion

residue would be less than 2 tonnes per year

and therefore immaterial. This source/sink is

excluded.

P18 - Disposal of Combustion Residue N/A C Excluded The GHG emissions covered under this
source/sink result from the transport and
operation of equipment and machinery
required to dispose of the residue. Given the
nominal volumes of material being disposed
of, this source/sink can be excluded.

Downstream Sources and Sinks After the Project

B14 - Site Decommissioning R N/A Excluded Energy demands for decommissioning a
biomass facility are similar in scope to the
energy demands associated with the
decommissioning other fossil fuel power
facilities that could be built to provide a
similar power source. The emissions from
decommissioning the site would be similar.

P16 - Site Decommissioning N/A R

*Fossil fuels subject to carbon levy are quantified but not eligible for emission offsets. Fuel use is reported and considered when determining project eligibility.
**Excluded for quantification of emission offsets purposes but must be reported for completeness.
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4.1 Quantification Methodology

Emissions reductions are quantified by calculating the difference in emissions from included sources and
sinks in the baseline and the project condition. The approach is presented below.

4.1.1 Net Emissions Reductions

Outlined below is the general approach to quantifying greenhouse gas emissions as stated in ISO 14064-
2:2006. Net Emissions Reductions are the total emissions quantified, using the approach defined in this
section. In a Section 4.1.2, emissions offsets are calculated after the removal of emissions from Carbon
Levy fuels. In most cases this will include displacing heat energy. Quantification of thermal energy
remains to protect against project leakage and or emissions displacement without real removals.

Net Emission Reductions = Emissions gaseline — EMIiSSIioNs project

Where baseline emissions are calculated according to the following:

Emissions Baseline = Emissions Fuel Extraction and Processing + Emissions Biomass Disposal3 + Emissions Collection,
Transfer, Transport + Emissions Processing of Biomass Emissions Facility Operations + Emissions oft-
Site Electricity + Emissions On-Site Electricity+ Emissions Off-Site Heat Emissions On-Site Heat

Baseline emission sources include the following:

Emissions gaseline = Sum of the emissions under the baseline condition.
= Emissions from Biomass Disposal (B15)
+ Emissions from Fuel Extraction and Processing (B4)
+ Emissions from Collection, Transfer and Transport of Biomass (B1)
+ Emissions from Processing of Biomass (B3)
+ Emissions from Facility Operations (B12)
+ Emission from Displaced Off-site Electricity Generation (B6)
+ Emission from Displaced Off-site Heat Generation (B16)
+ Emission from Displaced On-site Electricity Generation (B13)
+ Emission from Displaced On-site Heat Generation (B18)

Where project emissions are calculated according to the following:

Emissions Project = Emissions Fuel Extraction and Processing + Emissions Collection, Transfer, Transport + Emissions
Biomass Processing + Emissions Facility Operations + Emissions Combustion of Biomass

Project emissions sources include the following:

Emissions project = Sum of emissions under the project condition.

% Inclusion of B15 subject to meeting requirements of the Flexibility Mechanism.
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= Emissions from Collection, Transfer and Transport of Biomass (P1)
+ Emissions from Fuel Extraction and Processing (P4)

+ Emissions from Processing of Biomass (P3)

+ Emission from Facility Operation (P12)

+ Emissions from Combustion of Biomass and Fossil Fuels (P15)

4.1.2 Offset-Eligible Reductions

Offset-eligible reductions are the emission reductions eligible for the calculation of emission offsets. They
are calculated from a comparison of project and baseline emissions for all offset-eligible sources and
sinks*. Offset-eligible reductions must be calculated using the equation below:

Eligible Emissions Reductions = EmIissions non-Levied Baseline— EMISSIONS Non-Levied Project

Where eligible baseline emissions are calculated according to the following equation:

Emissions Non-Levied Baseline - Emissions Fuel Extraction and Processing + Emissions Off-Site Electricity +
EmIsSions on-site Electricity + EMISSIONS pisposal of Biomass + EMISsions
Facility Operation + Emissions Processing of Biomass

Where:

Emissions non-Levied Baseline = sum of the emissions under the baseline condition that are not
subject to the carbon levy.
= Emissions from Biomass Disposal (B15)
+ Emissions from Processing of Biomass (B3)
+ Emissions from Fuel Extraction and Processing (B4)
+ Emissions from Facility Operations (B12)
+ Emission from Displaced Off-site Electricity Generation (B6)
+ Emission from Displaced On-site Electricity Generation (B13)

And, where eligible project emissions are calculated according to the following equation:

Emissions Non-levied Project = Emissions Fuel Extraction and Processing + Emissions Combustion of Biomass T
EmISSIONS Facility operation + EMISSIONSprocessing of Biomass
Where:

EmIssions non-levied Project = sum of the emissions under the project condition that are not subject

to the carbon levy.
= Emissions from Processing of Biomass (P3)

+ Emissions from Fuel Extraction and Processing (P4)

4 ACCO recognizes that some SSRs may contain emissions from both levied and non-levied emissions sources. It is the responsibility of the project
proponent to ensure that where SSRs contain both levied and non-levied emissions sources are disaggregated and supported by appropriate documentation.
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+ Emission from Facility Operation (P12)
+ Emissions from Combustion of Biomass (P15)

The GHG quantification methodologies applied to this protocol are outlined in Table 5, Table 6 and Table
7. Table 8 describes methodology for project tracked biogenic emissions that are not emission offset
eligible. All biogenic CO2 emissions are reported in B20/P20 within the offset project plan.

4.1.3 Levied Emissions Reductions (reported but not included in offset
calculation)

Emissions from levied fuels are quantified and reported where there is a difference in the project and
baselines emissions. Levied emissions must be calculated for each fuel combustion-related sources and
sinks, as per the equation below.

Levied Emissions Reductions = EmMIsSiONS | evied Baseline— EMISSIONS Levied Project

Where levied emission reductions are calculated according to the following equation:

Emissions Levied Baseline = Emissions Collection, Transfer, Transport + Emissions Processing of Biomass +
EMIsSsions recility operations + EMISSIONS oft-site Heat + EMISSIONS on-site

Heat

Where:
EMIisSions Levied Baseline = Sum of the emissions under the baseline condition.
= Emissions from Collection, Transfer and Transport of Biomass (B1)
+ Emissions from Processing of Biomass (B3)
+ Emissions from Facility Operations (B12)
+ Emission from Displaced Off-site Heat Generation (B16)
+ Emission from Displaced On-site Heat Generation (B18)
And, where:
EmMIssions Levied project = Emissions coliection, Transfer, Transport + EMiSSIONS Biomass Processing +
Emissions Facility Operations + Emissions Combustion of Biomass and Fossil Fuels
Where:

EMIsSSions Leviedrroject = Sum of emissions under the project condition.
= Emissions from Collection, Transfer and Transport of Biomass (P1)
+ Emissions from Processing of Biomass (P3)
+ Emission from Facility Operation (P12)

+ Emissions from Combustion of Biomass and Fossil Fuels (P15)
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Table 5: Baseline Quantification Methodology

Baseline

Source/Sink

Parameter Unit Measured/ Method Frequency Justify measurement or
/Variable Estimated/Calc estimation and frequency
ulated

B1 - Collection,
Transfer and
Transport of

EmISSIOHS Collection, Transfer and Transport = {2 [V0|Ume Of Fue|| * EFi, C02]+ 2 [GWPCH4 * V0|Ume Of Fue|| * EFi, CH4]

+ X [GWPNzo *Volume of Fueli * EF; NZO]} / 1000

Biomass Emissions coltection, tonnes N/A N/A N/A Quantity being calculated in
Transfer and Transport COze aggregate form as fuel use
Emission from on-sF;e is Ilkre]lyfa%gregated

Biomass Collection, or/e-ack OCtleSf ed
Transfer and sourceIsT S. e:]cfue:e
Transport separately for eac 'ue type
and by carbon levied and
non-levied fuels.
Volume of Fuel L, Measured Direct metering or reconciliation Continuous Both methods are standard
Volume of each me. or of volumle in storag? (|(r;clud|ng Ml\e/lterlr;]? or pract-lce.-Frhe-quJ]enc;I/ ofI
Fuel Combusted volumes received). on_t_ y meter_mg is highest leve
Other Reconciliation possible. Frequency of
reconciliation provides for
reasonable diligence.
EFico2 kg CO; Estimated Provided in the Carbon Offset Annual Reference values adjusted
3 L
CO, Emission per L,hm Emission Factors Handbook i e_mnually as %agl(_)f
Factor for each Euel  ©F Other nvironment an |mate
Change Canada reporting on
Canada's emissions
inventory.
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Baseline

Source/Sink Parameter Unit Measured/ Method Frequency Justify measurement or
/Variable Estimated/Calc estimation and frequency
ulated
EFicha kg CH4 Estimated Provided in the Carbon Offset Annual Reference values adjusted
3 L
CH, Emission per L,hm Emission Factors Handbook anr.1ually as part 0(1;
Factor for each Fuel  ©F other Envm_)nment Canada
reporting on Canada's
emissions inventory.
EFinzo kg N.O Estimated Provided in the Carbon Offset Annual Reference values adjusted
N,O Emission per L, m® Emission Factors Handbook . a}nnually as ;:jaglt?f
Factor for Extraction or other CthI roncmen('; an '_mate
and Processing of ané;e gn'a a rfep(_)rtlng on
each Euel ang a's emissions
inventory.
GWPchs Unitless Estimated Provided in the Carbon Offset N/A Must use most current
Global Warming Emission Factors Handbook emission factors.
Potential for CH4
GWPn20 Unitless Estimated Provided in the Carbon Offset N/A Must use most current

Global Warming
Potential for N.O

Emission Factors Handbook

emission factors.

B3 - Processing

EMIsSion processing of Biomass = {2.[ Volume of Fuel; * EFicoz2] + Y, [GWPcHs * Volume of Fuel; * EFicra]

of Biomass
+ Z [GWPNzo *Volume of Fueli * EFi,Nzo ]} / 1000
And/or
EMIission processing of Biomass = EF ¢ * Quantity of Electricity Consumed
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Baseline

Source/Sink Parameter Unit Measured/ Method Frequency Justify measurement or
/Variable Estimated/Calc estimation and frequency
ulated
EMIission processingof ~~ tONNES N/A N/A N/A Quantity being calculated
Biomass COze from electricity and or fuel
Emissions from use. (;alculated separate:cy flor
Processing of eac Znsrgy sgurcle o.r due ;
Biomass type and by ca_r on levied an
non-levied fuels.
Volume of Fuel; L, m? or Measured Direct metering or Continuous Both methods are standard
Volume of each fuel ~ Other reconC|I|fat|0n (?f volume in Metering or pract_lce._Fre_quency of
used storage (including volumes Monthly metering is highest level
received). Reconciliation possible. Frequency of
reconciliation provides for
reasonable diligence.
Quantity of MWh Measured Direct metering or third party Continuous Both methods are standard
Electricity invoiced data Metering or practice. Frequency of
Consumed Monthly metering is highest level
Reconciliation possible. Frequency of
reconciliation provides for
reasonable diligence.
EFec tonnes Estimated Provided in Carbon Offset N/A The handbook provides a
Grid Electricity COgz/ Emission Factors Handbook CO-e mtensﬂy_fgctor f'or
MWh Alberta Electricity Grid

Usage Factor

Usage
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Baseline

Source/Sink Parameter Unit Measured/ Method Frequency Justify measurement or
/Variable Estimated/Calc estimation and frequency
ulated
EFi coz kg CO, Estimated Provided in the Carbon Offset Annual Reference values adjusted
CO, Emission pesr L, Emission Factors Handbook i a.mnually as [;aglgf
Eactor for each Euel M ©OF nvironment an |_mate
other Change Canada reporting on
Canada's emissions inventory.
EFicha kg CH. Estimated Provided in the Carbon Offset Annual Reference values adjusted
CH. Emission pe3r L, Emission Factors Handbook i a.mnually as p:jaglgf
Eactor for each Euel ™ O nvironment an |_mate
other Change Canada reporting on
Canada's emissions inventory.
EFinz2o kg N>O Estimated Provided in the Carbon Offset Annual Reference values adjusted
N,O Emission oer L, Emission Factors Handbook i a.mnually as p:jaglgf
Factor for each Fuel ~ m3, or nvironment an '_mate
other Change Canada reporting on
Canada's emissions inventory.
GWPcha Unitless Estimated Provided in the Carbon Offset N/A Must use most current
Global Warming Emission Factors Handbook emission factors.
Potential for CHa
GWPn20 Unitless Estimated Provided in the Carbon Offset N/A Must use most current

Global Warming
Potential for N.O

Emission Factors Handbook

emission factors.

EmlSSlonS Fuel Extraction and Processing — [ z (VOlume Of Fue|| * EFLCOZ) + z (VOlume Of Fue|| * EFi'CH4) X GWPCH4

+ Z (Volume of Fuel; * EFi,Nzo) X GWPNzo] /1000
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Baseline

Source/Sink Parameter Unit Measured/ Method Frequency Justify measurement or
/Variable Estimated/Calc estimation and frequency
ulated
B4 - Fuel EmIission ruel extraction  tonne N/A N/A N/A Quantity being calculated.
Extraction and and Processing Coze
Processing
Emissions from Fuel
Extraction and
Processing
Volume of Fuel; L,m3, or Measured Direct metering or Continuous Both methods are standard
Volume of each other reconciliation of volume in metering or practice. Frequency of
Fuel Combusted storage (including volumes monthly metering is highest level
received). reconciliation possible. Frequency of
reconciliation provides for
reasonable diligence.
EFi coz kg CO, Estimated Provided in the Carbon Offset N/A Reference value in Carbon
CO, Emission per L or Emission Factors Handbook Offset Emission Factors
Factor for Extraction m Handbook.
and Processing of
each Fuel
EFicha kg CH. Estimated Provided in the Carbon Offset N/A Reference value in Carbon
CH. Emission per L or Emission Factors Handbook Offset Emission Factors
Factor for Extraction m Handbook.
and Processing of
each Fuel
EFinzo kg N.O Estimated Provided in the Carbon Offset N/A Reference value in Carbon
per L or Emission Factors Handbook Offset Emission Factors
m3 Handbook.
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Baseline

Source/Sink Parameter Unit Measured/ Method Frequency Justify measurement or
/Variable Estimated/Calc estimation and frequency
ulated
N.O Emission
Factor for Extraction
and Processing of
each Fuel
GWPchs Unitless Estimated Provided in the Carbon Offset N/A Reference value in Carbon
Global Warming Emission Factors Handbook Offset EmljzlonkFactors
Potential for CH,4 Hanabook.
GWPn20 Unitless Estimated Provided in the Carbon Offset N/A Reference value in Carbon

Global Warming
Potential for N.O

Emission Factors Handbook

Offset Emission Factors
Handbook.

Emission eacility operations = {2 [Volume of Fuel; * EFico2] + Y. [GWPcHa * Volume of Fuel; * EF; cha]

B12 - Facility
Operations +3 [GWPnz0 * Volume of Fuel; * EF; oo T} / 1000
And/or
EMIission eecility operations = EF e * Quantity of Electricity Consumed
Emission racility tonnes N/A N/A N/A Quantity being calculated
Operations CO.e from electricity and fuel use.
Emissions from Calculated separa:ctelyl/ for eacz
Facility Operations energy source o.r uel type an
by carbon levied and non-
levied fuels.
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Baseline

Source/Sink Parameter Unit Measured/ Method Frequency Justify measurement or
/Variable Estimated/Calc estimation and frequency
ulated
Volume of Fuel; L, m? or Measured Direct metering or Continuous Both methods are standard
Volume of each Other reconC|I|fat|(ind(?f volulme in M&terlrﬁ or pract_lce._Frhe.quJ]enc;I/ ofI
Fuel Combusted storage (inc u ing volumes on_t_ y_ meter_mg is highest leve
received). Reconciliation possible. Frequency of
reconciliation provides for
reasonable diligence.
EFi, co2 kg CO> Estimated Provided in the Carbon Offset Annual Reference values adjusted
3 .
CO, Emission per Lhm Emission Factors Handbook - a_mnually as %aglgf
Factor for each Euel  ©" other nvironment an @ate
Change Canada reporting on
Canada's emissions inventory.
EFicra kg CH4 Estimated Provided in the Carbon Offset Annual Reference values adjusted
3 .
CH. Emission per Lhm Emission Factors Handbook - a_mnually as %aglgf
Factor for each Euel  ©" other nvironment an |_mate
Change Canada reporting on
Canada's emissions inventory.
EFinzo kg N2O Estimated Provided in the Carbon Offset Annual Reference values adjusted
N,O Emission per L, m? Emission Factors Handbook i a.mnually as %aglgf
Factor for each Fuel or other nvironment an '_mate
Change Canada reporting on
Canada's emissions inventory.
GWPcha Unitless Estimated Provided in the Carbon Offset N/A Must use most current factors.
Global Warming Emission Factors Handbook
Potential for CHa
GWPn20 Unitless Estimated Provided in the Carbon Offset N/A Must use most current factors.

Emission Factors Handbook
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Baseline

Source/Sink Parameter Unit Measured/ Method Frequency Justify measurement or
/Variable Estimated/Calc estimation and frequency
ulated
Global Warming
Potential for N.O
Quantity of MWh Measured Direct metering or third party Continuous Both methods are standard
Electricity invoiced data Metering or practice. Frequency of
Consumed Monthly metering is highest level
Reconciliation possible. Frequency of
reconciliation provides for
reasonable diligence.
EFec tonnes Estimated Provided in Carbon Offset N/A The handbook provides a
Grid Electricity |\C/|(\)/\2/e|< Emission Factors Handbook i\?;e mt;rllsny_fe_lcto(; f%r
Usage Factor erta Electricity Gri
Usage
B13 - On-site If (Egproj — Ecproj) <0, then:
EIectrlc_lty Displaced Emissionsg On-Site =0
Generation _
Displaced in Otherwise:
Project

Displaced Emission

Displaced Emissionse On-Site = EFeo * lesser of [(Egproj — Ecproj), EghistoriCagjusted)]
Where:

Egphistoricadjusted = Eghistoric * (Current Production / Historic Production)

On-site

Emission from
Electricity
Generation

Displaced On-site

tonnes N/A
COze

N/A N/A Quantity being calculated.
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Baseline

Source/Sink Parameter Unit Measured/ Method Frequency Justify measurement or
/Variable Estimated/Calc estimation and frequency
ulated
Egproj MWh Measured Direct metering of all Continuous Continuous direct metering
Electricity electricity pr(?duced by the Metering represer;ts;heh!nﬁustrly |
Generated by project. practice an f'; e _:g est leve
Project ot detail.
Ecproj MWh Measured Direct metering of all Continuous Continuous direct metering
Electricity electricity cor_1$umed by the Metering re_preser:jts r;[heh!nﬁustrly |
Consumed by the project. practice an f':j e; .:g est leve
Project o aetail.
Eghistoricadjusted MWh Calculated Calculated Annual Scaling adjusts for
Electricity scaled to operational variability.
current operations
Eghistoric MWh Calculated Average of measured on-site Continuous On-site displacement should
Historic level of on- generatlé)_n forhthree_years Metering not excee_d historic !evels of
site generation preceding the project on-site generation.
EFeo tonnes Estimated Calculated Based on Historic Annual Site specific emissions factor
Site-Specific |C\:/|3\2/er/1 Pelrforrpa_mce of On_-3|te must be usehd. Ng;vfbunds
Electricity electricity generation must use the grid factor

Emissions Factor

(emissions of three previous
years for electricity generation
divided by total generation for

three previous years).

published in the Carbon
Offset Emission Factors
Handbook.
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Baseline

Source/Sink

Parameter Unit Measured/ Method Frequency Justify measurement or
/Variable Estimated/Calc estimation and frequency
ulated
EFec tonnes Estimated Provided in Carbon Offset Annual EFec reference value is
Grid Electricity f/l(\)/\zleé Emission Factors Handbook Z?Jb ustedeIgrlodlc(f:a::y by
Usage Factor erta m_1ate ange
Office.
Current Production Host Measured Direct measurement of site Annual Scaling adjusts for
site- production in the current year. operational variability.
specific
units of
product
Historic Production Host Measured Direct measurement of average Annual Scaling adjusts for
site- historic site production for operational variability.
specific three years immediately prior to
units of project implementation.
product
B6 — Off Site Displaced Emissionse Off-Site = EFec * max of (Egproj — Ecproj — Eghistoricagjusted, 0)
Electricity _
Generation Where:
F'?'SP'afed In Egphistoricagustes = Eghistoric * (Current Production / Historic Production)
rojec
Displaced tonnes N/A N/A N/A Quantity being calculated.
Emissionsg Off-Site  CO-e See Appendix C for sample
calculations.
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Baseline

Source/Sink Parameter Unit Measured/ Method Frequency Justify measurement or
/Variable Estimated/Calc estimation and frequency
ulated
Emissions from
electricity
generation off site
displaced by
reduced import of
grid electricity or
export to the grid of
project electricity
Egproj MWh Measured Direct metering of all Continuous Continuous direct metering
Electricity electricity pr(_)duced by the Metering represents the !ndustry
Generated by project. practice and the highest level
Project of detail.
Ecproj MWh Measured Direct metering of all Continuous Continuous direct metering
Electricity electricity cor_1$umed by the Metering re_preser:jts r;[heh!nﬁustrly |
Consumed by the project. practice anf':j e .:g est leve
Project of detail.
Eghistoricadjusted MWh Calculated Calculated Annual Scaling adjusts for
Electricity scaled to operational variability.
current operations
Eghistoric MWh Calculated Average of measured on-site Continuous On-site displacement should
generation for three years Metering not exceed historic levels of

Historic level of on-
site electricity
generation

preceding the project

on-site generation. See
Appendix C for more
information.
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Baseline
Source/Sink Parameter Unit Measured/ Method Frequency Justify measurement or
/Variable Estimated/Calc estimation and frequency
ulated
Current Production  Host site Measured Direct measurement of site Annual Scaling adjusts for
specific production in the current year. operational variability.
units of
product
Historic Host site Measured Direct measurement of average Annual Scaling adjusts for
Production sp(?cmc historic s_lte progluctlon f_or operational variability.
units of three years immediately prior to
product project implementation.
EFec tonnes Estimated Provided in Carbon Offset Annual Reference value adjusted
Grid Electricity C:\)/Izsvrr)]er Emission Factors Handbook g?-rlOdIC?;l:]y by Ac\;?ﬁrta
Usage Factor imate Change Office.
B18 - On-site If (Hgproj — Heproj) <0, then:
Hegt Generation Displaced Emissionsy On-Site = EFo * (Hgproj - Heproj)
Displaced by
Project Otherwise:
Displaced Emissionsy On-Site = EFno * lesser of [(Hgproj - Heproj), Hghistoricadjusted]
Where:
Hghistoricagustes = Hghistoric * (Current Production / Historic Production)
Displaced tonnes N/A N/A N/A Quantity being calculated.
Emissiony On-Site COze Calculated separately for
Emission from Heat eiach EUEI ;[jype aTd pydc1?rb;)n
Production SeV|eA an gpn-ce;ne ue Is
Displaced On-Site €€ AAppendix ) or sample
calculations.
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Baseline

Source/Sink Parameter Unit Measured/ Method Frequency Justify measurement or
/Variable Estimated/Calc estimation and frequency
ulated
Hgproj GJ Measured Direct metering of thermal Continuous Continuous direct metering
Thermal energy energy produced by the project. Metering represents the industry
Generated by practllce elln(?c ';he h:ghest
Project evel of detail.
Hcproj GJ Measured Direct metering of all thermal Continuous Continuous direct metering
Thermal energy energy consumed by the project. Metering represents the industry
Consumed by the practllce Tni :jhi h_:ghest
Project evel of detail.
HghistoriCadjusted GJ Calculated Calculated Annual Scaling adjusts for
Thermal energy operational variability.
scaled to current
operations
Hghistoric GJ Calculated Average of measured on-site Continuous Historic thermal energy
Historic level of on- generatlé)_n forh three_years Metering generated r?ulst be show1r_1hto
site thermal energy preceding the project gt;) tolg us](ca u pur;;osgl..t_ e
generation aseline for new facilities
assumes that thermal energy
was produced on-site using
natural gas.
Current Production  Units of Measured Direct measurement of site Annual Scaling adjusts for
product production in the current year. operational variability.
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Baseline

Source/Sink Parameter Unit Measured/ Method Frequency Justify measurement or
/Variable Estimated/Calc estimation and frequency
ulated
Historic Units of Measured Direct measurement of average Annual Scaling adjusts for
Production product historic s.lte pr0(-juct|on for three operational variability.
years immediately prior to
project implementation.
EFno tonnes Estimated Calculated Based on Historic Annual Site specific emissions
Heat Emissions COqe per Performance of On-sﬂg thermal facto-r _must be used. New
Eactor GJ energy generation (emissions of facilities must assume
three previous years for thermal natural gas usage.
energy generation divided by
total generation for three
previous years)
B16 — Off-Site Displaced Emissionsy Off-Site = EFne * max of [(Hgproj — Hcproj — HghistoricCagiusted), O]
Hegt Generation Where:
Displaced by
Project Hghistoricagjused = Hghistoric * (Current Production / Historic Production)
Displaced tonnes N/A N/A N/A Quantity being calculated.
Emissionsy Off-Site ~ COze Thermal energy exported
Emissions from mL;StI be shown g) ?O :Otad
thermal energy usefu plur?ose. hafcula e
generation off-site sepadrak;[e y (;)r ealc .ug tydpe
displaced by an ycellr (_Jnd ;zvule an
reduced import of non-levied Tuets.
heat or export of
project heat
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Baseline

Source/Sink Parameter Unit Measured/ Method Frequency Justify measurement or
/Variable Estimated/Calc estimation and frequency
ulated
Hgproj GJ Measured Direct metering of all thermal Continuous Continuous direct metering
Heat Generated by energy produced by the project. Metering reprgsents;hi mr(]j_usr,]try
Project practice and the _|g est
level of detail.
Hcproj GJ Measured Direct metering of all thermal Continuous Continuous direct metering
Heat Consumed by energy consumed by the project. Metering reprgsents(’;h(:] m:_u;try
the Project practice and the _|g est
level of detail.
HghistoriCadjusted MWh Calculated Calculated Annual Scaling adjusts for
Heat scaled to operational variability.
current operations
Hghistoric GJ Calculated Average of measured on-site Continuous Historic thermal energy
Historic level of on- generatlg_n forhthree_years Metering generated r?ulst be show_lrjhto
site heat generation preceding the project go to ? usefu purpos_e._ ! e
baseline for new facilities
assumes that thermal energy
was produced on-site using
natural gas.
Current Production  Units of Measured Direct measurement of site Annual Scaling adjusts for
product production in the current year. operational variability.
Historic Units of Measured Direct measurement of average Annual Scaling adjusts for
product historic site production for three operational variability.

Production

years immediately prior to
project implementation.
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Baseline

Source/Sink Parameter Unit Measured/ Method Frequency Justify measurement or
/Variable Estimated/Calc estimation and frequency
ulated
EFue tonnes Calculated Calculated Based on Historic Annual Site specific emissions
Heat Export Coéejper Performance of Off-sﬁg therma:: factor must bfeb:jsed where
Emissions Eactor energy gene_ratlon (emissions o possible.
three previous years for heat
generation divided by total
generation for three previous
years).
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Table 6: Project Quantification Methodology

Project Condition

Measured/ .
Source/Sink Parar_neter/ Unit Estimated/Cal Method Frequency JL!St'fy. IIE AL, €17
Variable estimation and frequency
culated
P15 - Emission Fuel = Z[M BF; * (EFi,(;H4* GWPcHs + EFi,Nzo * GWPNzo)]
Combustion of
. + 3 [Vruerj % (EFjcoz2 +EFjcHa * GWPcha + EFjn20 * GWPN20)] / 1000
Biomass and
Fossil Fuels Where:
Non-biogenic emissions from combustion of biomass = Included
Biogenic emissions from combustion of biomass = Excluded and reported in B20
Emission reel tonnes N/A N/A N/A Quantity being calculated.
Emissions from CO-e Csl;:ulfted sepa;ritely fctJ)r
Combustion of elac. due ;ype a? _ydc?r Ion
Biomass evied and non-levied fuels.
MBF; tonnes Measured Direct measurements of mass of  Continuous or  This represents the industry
Mass of Biomass represer(ljte.ltlvs un;;s of blgmasfs mon'tlr_]Iy' practice.
Fuel Combusted consumej in the offset prolect or reconciliation
combustion measured either at the
facility or at load origin, prorated
to number of loads received.
Measurement must be justified.
Agreement must be maintained
between the emissions factors
used and the mass measured. Dry
basis emissions factors will also
require quantification of fuel
moisture content.
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Project Condition

Source/Sink PELENEEL Unit Esl\t/ilre:;:e:je/(gal Method Frequenc <L e S T
Variable quency estimation and frequency
culated
Note: It is recommended that the
project developer directly
measure the weight of biomass
fed to the combustor.
EFicha tonnes CH. Estimated From the National Inventory Annual Must use most current
CH. Emissions per GJ Rzerl)zort-, E-nV|r;)nmentharI;a}da, Part ben;lsa-on factors p(Lijzl:lﬁhed
Factor for Biomass , Emission Factors for Biomass. y mg;onmerét an y imate
Fuel ange Canada.
EFi,n20 tonnes N,O Estimated From the National Inventory Annual Must use most current
N,O Emissions per GJ R;eport_, E_nwronmenthangda, Part bemlssl_on factors p(Lijélﬁhed
Factor for Biomass , Emission Factors for Biomass. y Environment an imate
= Change Canada.
uel
GWPch4 Unitless Estimated Provided in Carbon Offset N/A Must use most current
Global Warming Emission Factors Handbook fa((::tﬁrs pub(l:lshed b();f,?lberta
Potential for CH,4 Imate Change ICE..
GWPn20 Unitless Estimated Provided in Carbon Offset N/A Must use most current
Global Warming Emission Factors Handbook fa((::t:)_rs pub(l:lshed b();f,?lberta
Potential for N.O imate Change ICE..
Jun 18, 2018 Energy Generation from the Combustion of Biomass Waste Page 60 of 91

© 2018 Government of Alberta



Project Condition

S Parameter/ Unit Esl\t/ilrer?;re :je/(gal Method Erequenc Justify measurement or
Variable q y estimation and frequency
culated
Vrel, j m3/hr Measured Direct metering Continuous Supplemental Fossil Fuel
Volume of Fossil _ Use for com_bustlon 01_‘
Fuels biomass waste in the project
must be directly metered.
Calculated separately for
each fuel type and by
carbon levied and non-
levied fuels.
EFjco2 kg CO; per Estimated See Carbon Offset Emission N/A Must use most current
3 .. .
CO, Emissions L, nr: or Factors Handbook bemlslzlon f':l:clt_or pchl;IhShed
Factor for Fossil other yA ertaoff!mate ange
Fuel ICE.
EFjcha kg CH4 per Estimated See Carbon Offset Emission N/A Must use the most current
3 .. .
CH. Emission L, nr: or Factors Handbook bempl\slzlon f?:clt-or putél:ﬁhed
Factor for Fossil other y ertaoffl_mate ange
Fuel ICE.
EFjn20 kg N2O per Estimated See Carbon Offset Emission N/A Must use the most current
3 .. .
N,O Emission L, nr: or Factors Handbook bemlslzlon f':l:clt_or pchl;IhShed
Factor for Fossil other y Alberta Climate Change
Fuel Office.

Emissions Collection, Transfer and Transport = {Z [VOIUme of Fuel; * EF; COZ] +Z [GWPCH4 * Volume of Fuel; * EF; CH4]

+ X [GWPN20 * Volume of Fueli * EFi n2o0]} / 1000
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Project Condition

Parameter/ A EEEITEC Justify measurement or
Source/Sink Variable Unit Estimated/Cal Method Frequency estimation and frequency
culated
P1 - Collection,  EmIssions coiection, tonnes N/A N/A N/A Quantity being calculated in
Transfer and Transfer and Transport CO-e aggregate form as fuel use
Tr;psport of Emission from on-S|tfe is Ilkﬁlyfat%gregated
iomass Biomass or/e_ack oc IeS(Ie ;
Collection, sourceIsT S. ?1(1:=u a:te
Transfer and sepadra;e y (;)r ealc _u(;a tyg)e
Transport and by car (_Jn evied an
non-levied fuels.
Volume of Fuel; L, Measured Direct metering or reconciliation Continuous Both methods are standard
Volume of each me. or of volumle in storag_e (|(r;clud|ng Ml\e/lterlr;]gi; or pract_lce._F:]e_th:encyl/ ofI
Fuel Combusted volumes received). on.t. y_ meter.lng is highest leve
Other Reconciliation possible. Frequency of
reconciliation provides for
reasonable diligence.
EFico2 kg CO; per Estimated Provided in the Carbon Offset Annual Reference values adjusted
s ..
CO, Emission L, nr: or Emission Factors Handbook i a.mnually as r:jaglt?f
Eactor for each other nvironment an mate
Fuel Change Canada reporting
on Canada's emissions
inventory.
EFicha kg CH. per Estimated Provided in the Carbon Offset Annual Reference values adjusted
3 ..
CH. Emission L, nr: or Emission Factors Handbook Eanr-1ually as rgrt 0(1;
Eactor for each other nvm_Jnment anada
Fuel reporting on Canada's
emissions inventory.
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Project Condition

S Parameter/ Unit Esl\t/ilfr?;re :je/(gal Method Erequenc Justify measurement or
Variable q y estimation and frequency
culated
EFinzo kg N.O Estimated Provided in the Carbon Offset Annual Reference values adjusted
N,O Emission  per L, m*or Emission Factors Handbook a_mnually as %aglt_af
Factor for other Iér;}wronrgent :n 'm_ate
Extraction and ange gn'a a rfep(_)rtlng
Processing of each on ar_1a a's emissions
Fuel inventory.
GWPcha Unitless Estimated Provided in the Carbon Offset N/A Must use most current
Global Warming Emission Factors Handbook emission factors.
Potential for CHa
GWPn20 Unitless Estimated Provided in the Carbon Offset N/A Must use most current

Global Warming Emission Factors Handbook emission factors.

Potential for N,O

B3 - Processing

EmIission processing of Biomass = {Y.[ Volume of Fuel; * EFicoz2] + Y. [GWPcha * Volume of Fuel; * EF; cha]

of Biomass +3 [GWPrz0 * Volume of Fuel; * EFinzo ]} /1000
And/or
Emission processing of Biomass = EF £ * Quantity of Electricity Consumed

EMIission processingof ~ tONNES N/A N/A N/A Quantity being calculated
Biomass COze from electricity and or fuel
Emissions from L::SQ. Ca:]culated separately
Processing of ?r elac eneré;)k/) sour(t:)e or

Biomass ue _type and by car_ on

levied and non-levied
fuels.
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Project Condition

Source/Sink PEIEIELY Unit Esl\t/ilfr?;:e:je/(gal Method Frequenc Y SR OF
Variable q y estimation and frequency
culated
Volume of Fueli L, m? or Measured Direct metering or reconciliation Continuous Both methods are standard
Volume of each Other of volume in storag_e (including Metering or pract_lce._Fre_quency of
fuel used volumes received). Monthly metering is highest level
Reconciliation possible. Frequency of
reconciliation provides for
reasonable diligence.
Quantity of MWh Measured Direct metering or third party Continuous Both methods are standard
Electricity invoiced data Metering or practice. Frequency of
Consumed Monthly metering is highest level
Reconciliation possible. Frequency of
reconciliation provides for
reasonable diligence.
EF; co2 kg CO, Estimated Provided in the Carbon Offset Annual Reference values adjusted
CO, Emission per L, Emission Factors Handbook annually as part of
3 . .
Eactor for each m?, or Environment and Cllm_ate
Fuel other Change Canada reporting
on Canada's emissions
inventory.
EFec tonnes Estimated Provided in Carbon Offset N/A The handbook provides a
Grid Electricity CO2/ Emission Factors Handbook CO-e mtensﬂy_fe_xctor f_or
MWh Alberta Electricity Grid

Usage Factor

Usage
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Project Condition

Source/Sink Parameter/ Unit Esl\t/ilfr?;:e:je/(gal Method Frequenc Justify measurement or
Variable q y estimation and frequency
culated
EFicha kg CH. Estimated Provided in the Carbon Offset Annual Reference values adjusted
CH, Emission pear L, Emission Factors Handbook - a_mnually as %aglt_af
Eactor for each ms, or nvironment an |m.ate
Fuel other Change Canada reporting
on Canada's emissions
inventory.
EFin2o kg N>O Estimated Provided in the Carbon Offset Annual Reference values adjusted
N,O Emission oer L, Emission Factors Handbook i a.mnually as r:jaglgf
Factor for each m3, or Cr;]wronrgent Zn imate
Fuel other ange Canada r?pgrtmg
on Canada's emissions
inventory.
GWPch4 Unitless Estimated Provided in the Carbon Offset N/A Must use most current
Global Warming Emission Factors Handbook emission factors.
Potential for CHq4
GWPn20 Unitless Estimated Provided in the Carbon Offset N/A Must use most current
Global Warming Emission Factors Handbook emission factors.
Potential for N,O
P4 - Fuel EMIisSions ruel extraction and Processing = [ Y. (Volume of Fueli * EFico2) + Y, (Volume of Fuel; * EFicha) * GWPchHa
Extraction and
Processing + Y (Volume of Fueli * EFin20) * GWPn20 ] / 1000
EmMIsSion ruel Extracion  tonne N/A N/A N/A Quantity being calculated.
and Processing CO.e
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Project Condition

Source/Sink Parar_neter/ Unit Esl\t/ilre:;:e:je/(gal Method Frequency ‘JU.Stify. EEEU e €7
Variable estimation and frequency
culated
Emissions from
Fuel Extraction and
Processing
Volume of Fuel; L,m3, or Measured Direct metering or reconciliation Continuous Both methods are standard
Volume of each other of volume in storage (including metering or practice. Frequency of
Fuel Combusted volumes received). monthly metering is highest level
reconciliation possible. Frequency of
reconciliation provides for
reasonable diligence.
EFi co2 kg CO. Estimated Provided in the Carbon Offset N/A Reference value in Carbon
CO, Emission per L or Emission Factors Handbook Offset Emission Factors
Factor for md Handbook.
Extraction and
Processing of each
Fuel
EFicha kg CH. Estimated Provided in the Carbon Offset N/A Reference value in Carbon
CH. Emission per L or Emission Factors Handbook Offset Emission Factors
Factor for md Handbook.
Extraction and
Processing of each
Fuel
EFinzo kg N2.O Estimated Provided in the Carbon Offset N/A Reference value in Carbon
per L or Emission Factors Handbook Offset Emission Factors
m? Handbook.
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Project Condition

S Parameter/ Unit Esl\t/ilfr?;re :je/(gal Method Erequenc Justify measurement or
Variable q y estimation and frequency
culated
N.O Emission
Factor for
Extraction and
Processing of each
Fuel
GWPchs Unitless Estimated Provided in the Carbon Offset N/A Reference value in Carbon
Global Warming Emission Factors Handbook Offset EmljzlonkFactors
Potential for CH, Handbook.
GWPn20 Unitless Estimated Provided in the Carbon Offset N/A Reference value in Carbon

Global Warming
Potential for N.O

Emission Factors Handbook

Offset Emission Factors
Handbook.

B12 - Facility EmIission racility operations = {2 [Volume of Fuel; * EFicoz] + > [GWPcHa * Volume of Fueli * EF;i cra]
Operations +Y [GWPnz * Volume of Fuel; * EFinzo ]} / 1000
And/or
Emission racility operations = EF ge * Quantity of Electricity Consumed

Emission rxcility tonnes N/A N/A N/A Quantity being calculated

Operations COe from electricity and fuel
Emissions from use. Calculated separately
Facility Operations for each energy source or

fuel type and by carbon

levied and non-levied
fuels.
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Project Condition

Parameter/ A EEEITEC Justify measurement or
Source/Sink Variable Unit Estimated/Cal Method Frequency estimation and frequency
culated
Volume of Fueli L, m? or Measured Direct metering or reconciliation Continuous Both methods are standard
Volume of each Other of volumle in storag_e (|(r;clud|ng Ml\e/lterlr;]gi; or pract_lce._F:]e_quncyl/ ofI
Fuel Combusted volumes received). on.t. y_ meter.lng is highest leve
Reconciliation possible. Frequency of
reconciliation provides for
reasonable diligence.
EFi co2 kg CO, Estimated Provided in the Carbon Offset Annual Reference values adjusted
3 .
CO, Emission per L,hm Emission Factors Handbook i a.mnually as p:jaglgf
Eactor for each or other nvironment an mate
Fuel Change Canada reporting
on Canada's emissions
inventory.
EFicha kg CH. Estimated Provided in the Carbon Offset Annual Reference values adjusted
3 .
CH. Emission per L,hm Emission Factors Handbook i a.mnually as p:jaglgf
Eactor for each or other nvironment an |m_ate
Fuel Change Canada reporting
on Canada's emissions
inventory.

EFinzo kg N,O Estimated Provided in the Carbon Offset Annual Reference values adjusted
N,O Emission per L, m? Emission Factors Handbook - a_mnually as %aglt_af
Factor for each or other nvironment an |m_ate

Fuel Change Canada reporting
on Canada's emissions
inventory.
GWPcha Unitless Estimated Provided in the Carbon Offset N/A Must use most current
Emission Factors Handbook factors.
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Project Condition

Source/Sink PEIEIELY Unit Esl\t/ilfr?;:e:je/(gal Method Frequenc Y SR OF
Variable q y estimation and frequency
culated
Global Warming
Potential for CHa
GWPn20 Unitless Estimated Provided in the Carbon Offset N/A Must use most current
Global Warming Emission Factors Handbook factors.
Potential for N.O
Quantity of MWh Measured Direct metering or third party Continuous Both methods are standard
Electricity invoiced data Metering or practice. Frequency of
Consumed Monthly metering is highest level
Reconciliation possible. Frequency of
reconciliation provides for
reasonable diligence.
EFec tonnes Estimated Provided in Carbon Offset N/A The handbook provides a
Grid Electricity CO2/ Emission Factors Handbook CO-e mtensﬂy_fe_mtor f_or
MWh Alberta Electricity Grid

Usage Factor

Usage
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4.2 Quantification Procedures for Flexibility Mechanisms
Table 7: Quantification Methodologies for Flexibility Mechanisms

Baseline
Source/Sink Parameter/ Unit Measured/ Method Frequency Justify measurement or
Variable Estimated estimation and frequency
B15 - Disposal B15 Flexibility Options (1): CH4 from Anaerobic Decomposition in Landfill
of Biomass —
I Emission pecomposition = Q@ * GWPcHa
Emission tonnes COe N/A N/A N/A Quantity being calculated.
Decomposition /time
CO.e Emissions
from
Decomposition of
Biomass
Whsiomass tonnes Measured Scale used for each truck load Periodic Measurement is more accurate
Biomass weight dlvertgddfrlt_am Ia;dfll:]or stockpile than es:;me:lon anfjl rEIust be
Diverted from fan.l_ elivere Ito td e epergy used when available.
Landfill or Aacl ity or per- oba est_lma'te.d
Stockpile greement must_ e_mamtame
between the emissions factors
used and the weight measured
(dry or wet weight basis).
Q tonnes Calculated Provided in Carbon Offset N/A Must use most recent
Amount of CHaltime Emission Factors Handbook methodology published by
Methane Emitted (takes Wigiomass as input) Alberta C(:)I ]i]rl]ate Change
from Stockpile or ICe.
Landfill
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Baseline

Source/Sink Parameter/ Unit Measured/ Method Frequency Justify measurement or
Variable Estimated estimation and frequency
GWPchs Unitless Estimated Provided in Carbon Offset N/A Must use most current factors
Methane Global Emission Factors Handbook publlshéc:] by Al(l;)?]:ta Climate
Warming ange Office.
Potential
B15 Flexibility Option (2): CH4 and N2O from Open-air combustion of biomass waste
Emissions Open-Air Combustion = z ( WtBiomassi * EFi,CH4* GWPCH4) + z (WtBiomass,i * EFi,NZO * GWPNZO)
Emissions open-air ~ tonnes of Estimated N/A N/A Quantity being calculated.
Combustion Coze
Whsiomass,i tonnes Measured Scale used for each truckload Periodic Measurement is more accurate
Biomass weight delivered to the energy facility or than estimation anq must be
per-load estimate. Agreement used when available.

Diverted from T
must be maintained between the

Open Air .
Combustion em|_33|ons factors used and the
weight measured (dry or wet
weight basis).

EFicha tonnes of Estimated Prescribed in AP-42, 13.1 Annual Use of AP-42 emission factors
CH. / tonne Wildfires and Prescribed burning, is preferred. Other references
of biomass or other comparable source. may be used with sufficient
combusted justification and prior approval

(section 1.3)

EFinzo tonnes of Estimated Prescribed in AP-42, 13.1 Annual Use of AP-42 emission factors
N-O / tonne Wildfires and Prescribed burning, is preferred. Other references
of biomass or other comparable source. may be used with sufficient
combusted justification and prior approval

(section 1.3)
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Baseline

Source/Sink Parameter/ Unit Measured/ Method Frequency Justify measurement or
Variable Estimated estimation and frequency
GWPchs Unitless Estimated Provided in the Carbon Offset N/A Must use most current factors
Global Warming Emission Factors Handbook publlshéc:] by Al(l;):]:ta Climate
Potential for CHa ange Lice.
GWPn20 Unitless Estimated Provided in the Carbon Offset N/A Must use most current factors
Global Warming Emission Factors Handbook publlshéc:] by Al(l;):]:ta Climate
Potential for N.O ange Lice.
P15 - P15 Flexibility Option (3): COze Emissions from Combustion of Biomass and/or Fossil Fuels
CO:?;‘;‘;Z: of (Emissions from Carbon Levy fossil fuels are not eligible for emissions offset credit but are reported)
i
Emission el = ion/%e - it Fuet.i] X (EFcrsa* GWPchsa + EFn2o * GWP +
(Energy based Fuel = [(Qaeneration/Yonest ) - > Qrossil Fuel,i] X (EFcha CH4 N20 N20)
approach) > (Qrossit_Fuet,i)/ LHV Fossit Fuel * (EFi,co2 +EFicha* GWPchs + EFinzo * GWPn20) / 1000
Where:
Non-biogenic CO2 emissions from the combustion of biomass = Included
Biogenic emissions from the combustion of biomass - Excluded and reported in B20
Emission reel tonnes COze N/A N/A N/A Quantity being calculated.
Emissions from ]S:allculated s(;a[;aratelg/ folr ee_lc:l
Combustion of ue ty;:je an | y.ca:jrfonI evie
Biomass and and non-levied fuels.
Fossil Fuels
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Baseline

Source/Sink Parameter/ Unit Measured/ Method Frequency Justify measurement or
Variable Estimated estimation and frequency
QFossil Fuel, GJ Measured Direct measurements fossil fuel ~ Continuous  Supplemental Fossil Fuel Use
Energy Produced consumed |r1 the offset project for for co-mbustlon_of biomass
from Fuel combustion measured at the waste in the project must be
Combustion facility on a Iowe_:r heating value dlrec_tly meter_ed. Energy
basis. production is typically metered
continuously and represents a
high degree of accuracy to the
measurement.
Qaeneration GJor Measured Direct metering Continuous Energy Generation in the
Energy Generation equivalent project mutst bz directly
from Combustion metered.
System
EFcra tonnes CHa Estimated From the National Inventory Annual Must use most current
CH. Emissions per GJ Report, Environment Canada. em|33|t())n f_actors for_ blolmgass
Factor for combustion. (section 1.3)
Biomass
EFnzo tonnes N.O Estimated From the National Inventory Annual Must use most current
N,O Emissions per GJ Report, Environment Canada. emlssg)n I-actors fotr- blolmsass
Eactor for combustion. (section 1.3)
Biomass
EFico2 kg CO; per Estimated See Carbon Offset Emission N/A Must use most current
B L .
CO, Emissions m? fossil Factors Handbook emission fac‘For published by
fuel Alberta Climate Change

Factor for Fossil
Fuel

Office.
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Baseline

Source/Sink Parameter/ Unit Measured/ Method Frequency Justify measurement or
Variable Estimated estimation and frequency
EFicha kg CH4 per Estimated See Carbon Offset Emission N/A Must use the most current
s . .
CH. Emission m ffoslsn Factors Handbook empl\slzlon f?:cl'For pukzl:lhshed by
Factor for Fossil ue erta O]'c?_]ate ange
Fuel Ice.
EFinzo kg N2O per Estimated See Carbon Offset Emission N/A Must use the most current
B . .
N,O Emission m ffoslsn Factors Handbook em:l,sblon f?:cl'For pchl;thhed by
Factor for Fossil ue erta Ollc?-wate ange

Fuel Ice.

GWPchs Unitless Estimated Provided in Carbon Offset N/A Must use most current factors
Global Warming Emission Factors Handbook publlshé(:] by Alob?fr-ta Climate
Potential for CHa ange Lice.

GWPn20 Unitless Estimated Provided in Carbon Offset N/A Must use most current factors
Global Warming Emission Factors Handbook. publlshé(:] by Alob?fr-ta Climate
Potential for N.O ange Lice.

Yonesr Unitless Estimated Manufacturer’s thermal efficiency Once Boiler efficiency is required to
of boiler or other combustion back calculate heating value of
equipment on a lower heating biomass fuel supplied.

value basis.
LHVrossit Fuel GJ per m®of Measured (fuel ~ Heating value of supplemental Annual Periodic confirmation of

fossil fuel calculated from
measured composition (via gas
analysis or ultimate analysis) of
fossil fuel

fossil fuel analysis)

energy contribution from fossil
fuels is required
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Table 8: Quantification of Biogenic CO, Emissions (not emissions offset eligible)

Baseline
Source/Sink Parameter Unit Measured/ Method Frequency Justify measurement or
/Variable Estimated/Cal estimation and frequency
culated
P20/B20 Emission Biogenic =Y [MBF* EFicoz]
Biogenic
Carbon — - - i i
. Emission Biogenic  tonnes N/A N/A N/A Quantity being calculated.
emissions COze Biogenic CO; is reported
Biogenic emissions 2 g | 2 g
from the sep_ara_lte y. CHs an l\(!lzo_ i
combustion of er:msspns arslrgporte wit
biomass the project (P15).
MBF; tonnes Measured Direct measurements of mass Continuous or  This represents the industry

Mass of Biomass
Fuel Combusted

of representative units of monthly
biomass consumed in the offset reconciliation
project for combustion
measured either at the facility
or at load origin, prorated to
number of loads received.
Measurement must be justified.
Agreement must be maintained
between the emissions factors
used and the mass measured.
Dry basis emissions factors will
also require quantification of
fuel moisture content.

practice.

5 Biogenic emissions are reported as a source of GHGs but are not included in the calculation of offsets. Methods for quantification and reporting of biogenic emissions should follow the standard set for the

industry and be compliant with CCIR requirements for facilities combusting similar biomass types.
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Baseline

Source/Sink Parameter Unit Measured/ Method Frequency Justify measurement or
/Variable Estimated/Cal estimation and frequency
culated

Note: It is recommended that
the project developer directly
measure the weight of biomass
fed to the combustor.

EFico2 tonnes Estimated From the National Inventory  Annual To be consistent with
CO, Emissions CO, perf RPeporzt, Env_lro_nm'e;nt Canida, prov(;nc(;al rr}eportlng
Factor for Biomass tqnnes 0 art 2, ml_ssmn actors for stap a.lr s the mqst current
Fuel biomass Biomass. emission factors in use for
industry CCIR biomass
reporting and facility type
must be used. (e.g., NCASI,
Environment Canada)
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5.0 Documents and Records

Projects must be supported with data of sufficient quality to fulfill the quantification requirements and be
substantiated by records for the purpose of verification to a reasonable level of assurance. Reasonable assurance
means the verifier must be able to reach a positive finding on the accuracy and correctness of the GHG assertion.

In support of this requirement project data must be managed in a manner that substantiates:

emissions and reductions that have been recorded pertain to the offset project;
all emissions and reductions that should have been recorded have been recorded,;
emissions and reductions quantification has been recorded appropriately;
emissions and reductions have been recorded in the correct reporting period,;
emissions and reductions have been recorded in the appropriate category; and
must have an auditable data management system.

Based on these requirements, data must be quantifiable, measurable and verifiable using replicable means. That is,
an independent verifier should be able to reach the same conclusions using evidence-supported data. The Alberta
Offset System cannot accept data that is based on attestation.

The project developer shall establish and apply quality management procedures to manage data and information.
Written procedures must be established for each measurement task outlining responsibility, timing and record
location requirements. Requirements can be found in the Standard for Verification.

5.1 Baseline Documentation

The project must provide a range of documentation and evidence to support the offset claim. This includes
specific and detailed information that allows quantification as outlined in Section 4.0. That is, the project
must provide both records to support the baseline claims, and ongoing data and information to support annual
offset claims.

Record keeping practices must include, but are not limited to:

o electronic recording of values of logged primary parameters for each measurement interval;

e printing of monthly back-up hard copies of all logged data;

o written logs of operations and maintenance of the project system including notation of all shutdowns,
start-ups and process adjustments;

o retention of copies of logs and all logged data for a period of seven years; and

e retaining all records available for review by a verification body.

As a minimum, the project shall provide:

o the name, contact information and legal location of the project developer;

o the name and contact information of the consultant(s);

o the name and contact information of the source of the waste, where the waste would have been disposed,
eligible waste types, eligible waste tonnage, default values for use in equations, landfill disposal records
(including year);

e the year the project was initiated; and

e proof of ownership or right to transact the emissions offsets generated from the offset project.

5.1.1 Baseline Fossil Fuel Practice
The project developer must provide records to support the use of fossil fuels in the baseline condition,
including:

o type of fuel;
e activity for which the fuel is used (energy production, vehicles, etc.);
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e |ocation where the fuel was used; and
e records that support that the fuel was used for the purposes claimed.

Records may include, but are not limited to commercial records of fuel deliveries, including waybills,
receipts and invoices. Fossil Fuels that are subject to the Alberta Carbon Levy must be reported to ensure
Project eligibility.

The project developer must also provide records to support electricity production and use in the baseline,
including:

o source(s) of electricity; and

e if electricity was produced on-site, the type of electricity generation system used.

5.1.2 Baseline Methane Emissions from Anaerobic Decomposition of Biomass in
Landfill

For projects seeking landfill diversion methane avoidance offsets, the location and characteristics of the
disposal site in the baseline condition must be known, in such a way as to allow estimation of the baseline
methane emissions.

The project developer must provide records from the waste management facility(s) or supplier(s) or a
combination of both, depending on where the waste is sourced from, that clearly support the long-term
disposal of the biomass to landfill/stockpile, including:

o the type of waste disposed;

o proof that the project-specific waste stream, prior to implementation of the project, was being
disposed of at a waste management facility with an EPEA registration or approval; and

e records showing how the waste was treated/disposed of at the waste management facility.

Records must be for a period of at least three years immediately prior to the implementation of the project
activity. In cases where large-scale natural disasters occur, and during which large amounts of waste
biomass are generated (i.e. 50,000 tonnes of dry matter or more), where it is highly likely that the disposal
practice will be landfilling, ACCO reserves the right to consider deviation requests from this records
requirement.

Examples of records include, but are not limited to:

o Waste management facility registration/approval numbers and sufficient records to support that
waste handling is accordance with the waste management facility’s registration or approval.
o Weigh scale receipts/invoices/tracking records that identify:
o0 date of disposal;
0 source of the waste material; and
0 waste type and description.
e Proof of disposal in landfill:
o0 records showing how the waste was treated/disposed of at the waste management facility
(load screening, on-site receiving area records, how/where waste was disposed of on-site);
and
0 percentage and type of material removed or diverted to other disposal options or uses
including the quantities combusted for energy.

5.1.3 Additional Information to Support Stockpiling as a Baseline Condition

Stockpiling is a regulated activity and anaerobic conditions in a stockpile are not assured as the waste
may be exposed to higher aeration, or be moved or removed before anaerobic decomposition occurs.
There is no emission offsets opportunity for diverting biomass from stockpile baseline disposal practices.
Records of stockpiling may be used to prove eligibility (source and type) of biomass waste.
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Additional records are needed to support stockpiling as the baseline condition. These include:

o Proof of permanence: Records that demonstrate that the waste stream would have remained in the
stockpile from which it was sourced for an indefinite period of time; and
e Proof of source and type: Records indicating the type and source of the biomass.

To demonstrate these conditions records should be from, at least, two sources thereby providing
reasonable assurance of permanence and source. For example, demonstration of stockpiling could include
records of the holder of the stockpile, permits from AEP (as required), municipal government permits or
authorizations. For source records, these could include those of holder of the storage, those from entities
using the facility for disposal, regulatory records (municipal or provincial), records from the transporter of
material to the facility or from the facility to the Project.

5.1.4 Baseline for Open-Air Combustion of Biomass

For projects seeking additional GHG reductions from avoided baseline open-air combustion, the project
developer must provide sufficient records to demonstrate it was the historical practice for disposing of
biomass and an estimate of volumes burned. Types of records® may include:

o forest management plans noting applicable forest management standards requiring combustion of
harvest debris within the forest management area;

¢ annual operating plans detailing the harvest blocks where combustion was expected to occur;

e block inspection records showing where burning occurred;

e burn permits or contractor receipts for burning;

o thermal scanning records; and/or

e farm management plans.

Projects diverting forest-based feedstock from combustion must show that harvest levels or forest
utilization standards are not generating more biomass feedstock than occurred in the baseline condition
(e.g., that they are consistent in the baseline and project conditions). Records may include:

o block inspections during the project showing utilization standards are being met;
e timber dues paid for use of undersize wood (Code 99 stumpage fees); and/or
e records from check load or check load process.

5.1.5 Baseline Incineration of Biomass Waste

There is no opportunity for generating emission offsets for diverting biomass from incineration baseline
disposal practices. Incineration of forest mill waste was deemed to be an acceptable baseline scenario
until 2015 after which point this activity was no longer allowed under provincial regulations. Historical
disposal by incineration may be used to establish eligibility of biomass as a waste stream. The project
developer must provide sufficient records to demonstrate the historical practice was the disposal of
biomass wastes in an incinerator. Types of records include:

o EPEA approval for an incinerator; and
o logs of hours, operations, and air contaminants from the incinerator.

6 More than one type of evidence may be needed to establish the baseline behavior and demonstrate a practice change. For example, scale weights for Code
99 wood do not prove the wood was open air combusted in the baseline. Additional records such as burn permits would be needed to establish historic
practices as burning.
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5.1.6 Baseline Decomposition/Cut and Burn of Forest Stands with High Mortality
from Mountain Pine Beetle Infestation or Wildfire

Forest stands with greater than 85 per cent mortality due to mountain pine beetle infestation or Wildfire
are an eligible feedstock for energy displacement. Forested areas that are still of sufficient quality to be
used for commercial purposes are excluded from this protocol. Projects must demonstrate that stands
harvested for energy feedstock meet the following conditions:

e tree mortality equal to or greater than 85 per cent of the stand;

o the leading species of the stand is pine for beetle infested stands;

o there is less than 50 per cent conifer understory present in the stand;
e canopy is 15 metres; and

e stand age is at least six years.

Record types are similar to those used to show that the stands would have qualified for the rehabilitation
program. Records might include harvest plans approved by Alberta Agriculture and Forestry, cutblock
inspection forms, and all records associated with linking the harvested fibre with the Alberta Timber
Production and Revenue System’ (TPRS), e.g. form TM09, TM44, TM262, etc.

Projects diverting forest-based feedstock for combustion must show that harvest levels or forest
utilization standards are not generating more biomass feedstock than occurred in the baseline condition
(e.g., that they are consistent in the baseline and project conditions). Records may include:

¢ block inspections during the project showing utilization standards are being met;

o timber dues paid for use of undersize wood (Code 99 stumpage fees);

o records from check load or check load process; and/or

e annual operating plans describing changes to the harvesting sequence to minimize the risk of spread
and impact of the infestation.

5.1.7 Baseline Composting and Land Application of Agricultural Wastes (Crop
Residue, Processing Residues, Other Agricultural Residues)

Materials diverted from land application, composting, and similar disposal options are acceptable baseline
scenarios for some types of agricultural residues; depending on extent of biomass to energy use of these
materials and assurance that diversion does not generate an untoward impact on other environmental
values.

Projects diverting agricultural biomass residues from land application must demonstrate that diversion is
not having a negative impact on soil. Records that can be used to demonstrate that soil conservation and
amendment needs are being met include:

o net benefit analysis meeting requirements described in Section 1.0;

o annual farm management plans demonstrating that crops are fertilized according to soil test
recommendations and that frequency of removal of crop residue is no more than once every five to
seven years on soils in the Dry Prairie region (Brown and Dark Brown soil zones) and no more than
two years out of three on soils in the Parkland region (Black and Gray soil zones): the boundary line
for the Dry Prairie — Parkland ecozones can be found at:
http://www1.agric.gov.ab.ca/$department/deptdocs.nsf/all/cl11708

e manure management records required under the Agricultural Operation Practices Act (AOPA);

o soil tests once every three years for extractable nitrate-nitrogen from a soil depth of 0 to 60 cm and
extractable phosphorous from a soil depth of 0 to 15 cm; and

7 http://www1.agric.gov.ab.ca/$department/deptdocs.nsf/all/formain15674/$file/ AlbertaScalingManual-TimberRevenueSystem.pdf?OpenElement
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e estimates done by a professional agrologist to assess the volume of biomass remaining meets soil
erosion protection and/or crop needs.

5.2 Project Considerations

For the project condition, the project shall provide the following evidence even though some of this evidence
is not directly related to the generation of emissions offsets:

Direct evidence of electricity production from biomass:

e (uantity of electricity generated:;

e (uantity of biomass used for electricity production;

o the type of electricity generation system used including, but not limited to simple cycle, combined cycle,
cogeneration, other;

o disposition of the electricity (used to support on-site loads or sent to the grid);

e prescribed grid emission factors used to quantify GHG emissions from electricity generation;

e when the electricity was generated from biomass waste; and

e (uantity of electricity sourced from the Alberta Electricity Grid.

Direct evidence of biomass use for thermal energy production:

e quantity of thermal energy produced,;

e quantify of biomass used for thermal energy production;

e disposition of the thermal energy (used to support on-site loads, sent off site for other uses, and/or vented
to atmosphere);

¢ the type of thermal energy generation system used;

e biomass emission factors; and

¢ when the thermal or electric energy was produced from the biomass waste.

Information covering other fuels used on-site, including:

e type of fuel;

e quantity of fuel;

e activity for which the fuel is used (process heat, electricity production, vehicles, etc.); and
e |ocation where the fuel was used (on-site, off-site delivery vehicles, etc.).

Where the project is applying site-specific emission factors for energy production, the project must provide:

e detailed fuel analysis from an accredited laboratory; and
¢ analysis of the variability of the chemical composition of the fuel over time; and
e supporting calculations for the site-specific emission factors.

Records of biomass retention and storage on-site:

e Biomass waste labelling system to track “batches®” of materials within the project. The labelling system
must be sufficiently detailed to allow the verifier to assess whether materials are eligible as per waste
storage time limits provided in Appendix A;

e waste type of each biomass “batch”;

e particle size, dry matter content or identification as highly degradable/putrescible waste of each biomass
“batch” as per Appendix A,

8 The project developer must establish the measurement unit used for the project and must include means of identifying and tracking units of biomass waste,
or batch, as it moves through the process.
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e mass of each biomass “batch”;

e when the “batch” was received:;

e when the ‘batch” was used;

o locations of “batch” storage piles; and

e site biomass storage management activities.

Historic production for three years immediately prior to the project implementation.

Records may include, but are not limited to: commercial records of fuel/biomass deliveries such as waybills,
receipts, weight receipts, bills of lading, invoices, and scale logs supported with records of calibration.

53 Monitoring /7 Record keeping of Management of Biomass

In order to quantify the GHG reductions from a biomass-fired energy generation project, the project must
accurately measure the quantity of biomass delivered or diverted to the energy generating facility. All projects
must monitor and record the biomass being diverted to the project facility, when it was delivered, when and
the quantity of biomass fed to the generation unit, as shown in the example log shown in Table 9.

Table 9: Example of a Daily Log for Biomass used in Energy Generating Unit

Date &

Date & Time Quantity
Time Load . . . . Biomass to Fate of Biomass
. - Biomass Biomass  Deliveredto  Moisture .
Delivered to lIdentifier Energy in the Absence of
- Type Source Energy Content . . -
Project . Generating Unit  the Project
. Production
Site* . (tonnes)
Unit
YY.MM.DD Unique alpha-  Bark Pointof YY.MM.DD % water in Oven-dry or bone- Landfill, stockpile,
numeric origin of load at time dry mass of compost,
identification fuel of delivery material at time of landscaping
for load to delivery to material, also
production  production unit identify location if
unit landfill, stockpile
or compost

*Note if there is more than one possible location.

In addition, the project must retain all weigh scale receipts generated either on or off site indicating the weight
and source of all delivered material to the facility. This information is necessary to aggregate the weight of
eligible organic material/residue delivered to the site of each eligible waste type according to the guidance
provided in Section 5.1.1 and to verify eligibility of the waste.

A quality assurance/quality control (QA/QC) procedure for the inspection and calibration of relevant meters
must be included in the monitoring plan. All weigh scales that are not used for commercial activities must be
inspected and calibrated in accordance with manufacturer’s specifications. The project may document
incoming waste weight using commercial receipts from on or off site scales.

Project Monitoring

A monitoring plan is to be established for all monitoring and reporting activities associated with the project.
The monitoring plan will serve as a basis for verifiers and confirm that the monitoring and reporting
requirements have been and will continue to be met, and that consistent, rigorous monitoring and record
keeping is ongoing at the project site. The monitoring plan must cover all aspects of monitoring and reporting
contained in this protocol and must specify how data for all relevant parameters listed above will be collected
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and recorded. Fossil fuels that are subject to the Alberta Carbon Levy must be also be monitored and reported
to ensure project eligibility.

At a minimum the monitoring plan shall stipulate:

e the frequency of data acquisition;

e arecord keeping plan;

e the frequency of instrument calibration activities; and

o the role of individuals performing each specific monitoring activity.

The monitoring plan should include QA/QC provisions to ensure that data acquisition is carried out
consistently and with precision.

The monitoring plan must include detailed monitoring procedures that the project developer will follow to
demonstrate that project biomass management practices constantly comply with the requirements.

Project developers are responsible for monitoring the performance of the project and ensuring that the
operation of all project-related equipment is consistent with the manufacturer’s recommendations.

54 Record Keeping

The Alberta Climate Change Office requires that project developers maintain appropriate supporting
information for the project, including all raw data for the project for a period specified in Section 29 of the
Carbon Competitiveness Incentive Regulation. The information listed below must be collected and disclosed
to the third party verifier and/or government auditor upon request.

Record Keeping Requirements:

e raw baseline period energy, and biomass management data, independent variable data, and static
factors within the measurement boundary;

e arecord of all adjustments made to raw baseline data with justifications;

o all analysis of baseline data used to create mathematical model(s);

o all data and analysis used to support estimates and factors used for quantification;

e expected end of life date of equipment removed or renovated under the project;

e common practices relating to possible greenhouse gas reduction scenarios discussed in this protocol
(such as biomass management practices);

e metering equipment specifications (model number, serial number, manufacturer’s calibration
procedures);

e arecord of changes in static factors along with all calculations for non-routine adjustments;

o all calculations of greenhouse gas emissions/reductions and emission factors;

e measurement equipment maintenance activity logs;

e measurement equipment calibration records; and

e initial and annual verification records and audit results.

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

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

o all records must be kept in areas that are easily located,;

o all records must be legible, dated and revised as needed,;

o all records must be maintained in an orderly manner;

¢ all documents must be retained for the period specified in Section 29 of the Carbon Competitiveness
Incentive Regulation;

o electronic and paper documentation are both satisfactory; and

e copies of records should be stored in two locations to prevent loss of data.
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Attestations are not considered sufficient proof that an activity took place and do
not meet verification requirements.

5.5 Quality Assurance/Quality Control Considerations

QAJQC can also be applied to add confidence that all measurements and calculations have been made
correctly. These include, but are not limited to:

e ensuring that the changes to operational procedures (including feed intake, biomass management, etc.)
continue to function as planned and achieve greenhouse gas reductions;

e ensuring that the measurement and calculation system and greenhouse gas reduction reporting remains in
place and accurate;

o checking the validity of all data before it is processed, including emission factors, static factors and
acquired data;

e performing recalculations of quantification procedures to reduce the possibility of mathematical errors;

e storing the data in its raw form so it can be retrieved for verification;

e protecting records of data and documentation by keeping both a hard and soft copy of all documents;

¢ recording and explaining any adjustment made to raw data in the associated report and files; and

e developing a contingency plan for potential data loss.

5.6 Liability

Offset projects must be implemented according to the approved protocol and in accordance with government
regulations. Alberta Climate Change Office reserves the right to re-verify emissions offsets and associated
projects submitted to Alberta Environment and Parks for compliance under the Carbon Competitiveness
Incentive Regulation and may request corrections based on re-verification findings.

Any comments or questions regarding the content of this document may be directed to:

Alberta Climate Change Office
Regulatory and Compliance Branch
12™ Floor, 10025 — 106 Street
Edmonton, Alberta, T5J 1G4
E-mail: AEP.GHG@gov.ab.ca

Original signed by: Date: June 13, 2018
Justin Wheler
Executive Director

Climate Change Regulatory and Compliance Branch
Alberta Climate Change Office
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APPENDIX A: Acceptable Limits to Storage of Biomass Feedstock
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Acceptable limits to storage of biomass feedstock (P14)

The waste to energy facility (project developer) must develop an eligible waste incorporation plan. Once
received, the project developer must ensure that the waste is not stored anaerobically on or off site/prior to its
use at the facility and that the eligible waste is incorporated into the combustion process within the acceptable
time limits below. Waste that is stored beyond these limits is no longer eligible under the protocol.

Woody Biomass

Feedstock Size® Acceptable Storage Limits
Fine particle size feedstock - If particle size is less than 30mm in  Must not be held for more than 90 days
diameter, the pile is considered to be a fine feedstock. prior to combustion.
Medium particle size feedstock- If particle size is between 30 and Must not be held for more than six
70mm in diameter, the pile is considered to be a medium feedstock. months prior to combustion.

Large particle size feedstock - If the particles size is greater than ~ Must not be held for more than one year.
70mm in diameter, the pile is considered to be a large feedstock.

If in a non-homogenous pile, more than 25 per cent of particles are considered to be of a smaller feedstock, the
pile is considered to be of the smaller feedstock. For example, if more than 25 per cent of particles are less than
30mm in diameter, the pile is considered to be a fine feedstock.

Manure Biomass

Feedstock Dry Matter Content Acceptable Storage Limits

Manure with dry matter content less than 20%  Can be held up to 45 days between removal from barns and
combustion however storage over 24 hours requires
emissions to be quantified and included in project emissions.

Manure with dry matter content greater than Should not be stored longer than one year.
20%

Other Biomass

Waste Acceptable Storage Limits
Putrescible waste (wastes that will become putrid) Must be used within 72 hours to avoid anaerobic
conditions.

Highly degradable waste types (wastes with a C:N  Must be used within 24 hours or covered with a layer of
ratio of less than 16:1) high carbon materials within 24 hours and used within 72
hours or be placed in a building under negative air pressure
with exhaust gas vented through a functional bio-filter.

Note: Project developers must contact AEP to confirm eligibility of biomass waste from existing stockpiles.

9 As measured by screen testing.
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APPENDIX B: Quantification for Non-Biogenic CO2 from Municipal Solid Waste
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Emission Factors for Municipal Solid Waste (MSW)
Biogenic CO2 Emission Factor for Municipal Solid Waste (MSW)

The biogenic CO, emission from thermal destruction of MSW is not included in the quantification of
emissions offsets because biogenic CO; emissions are considered to be carbon neutral and excluded from
emission reduction calculations. Biogenic emissions are reported as an included GHG source but not
included in the calculation of offsets.. Methods for quantification and reporting of biogenic emissions
should follow the standard set for the industry and be compliant with SGER standards for facilities
combusting similar biomass types.

Non-Biogenic CO2 Emission Factor for Municipal Solid Waste (MSW)

The non-biogenic CO; emission factor for thermal destruction of MSW is interpreted from the U.S.
Environmental Protection Agency (EPA) technical report Voluntary Reporting of Greenhouse Gases
Program of 1997. This report estimates the CO, emission factor for the non-organic portion of the MSW,
primarily the plastics, is 2.8795 tonnes CO; /tonne plastic waste. Using this information an emission
factor for non-biogenic emissions from MSW can be estimated by multiplying the EPA value by the
proportion of plastic waste to overall waste at the site as:

EF MSW Non-biogenic CO; = 2.8795 (tonnes CO; / tonnes plastic waste) * % Plastics
Content of Waste

Where:  EF MSW Non-biogenic CO, = CO; emissions (tonnes CO; / tonnes waste)
% Plastics Content of Waste = Plastics component of the waste stream
(tonnes plastics / tonnes waste)

A site-specific non-biogenic CO2 emission factor can be calculated as outlined in the flexibility
mechanism by performing a mass balance as follows:

EF MSW Non-biogenic CO, = C * Plastics * 44/12
Where:  EF MSW Non-biogenic CO, = CO; emissions (tonnes CO; / tonnes waste)
C = Concentration of carbon in plastics fraction (%)
Plastics = % Plastics component of the waste stream
(tonnes plastics / tonnes waste)
44/12 = The molecular weight conversion factor from C to CO;
CHa4 and N20 Emission Factors for Derived Gases

Based on its composition, the biofuel may reasonably be considered as analogous to a derived gas stream.
As per Table 2.2 of the 2006 IPCC Guidelines for National Greenhouse Gas Inventories, the coefficients
for CH4 and N2O emission factors for derived gases are 0.001 tonnes of CH4 per TJ of biofuel and 0.0001
tonnes N20 per TJ of biofuel, respectfully, regardless of the source, type or usage.
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APPENDIX C: Sample Calculations — Energy
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Example for B13 — On-Site Electricity Generation Displaced in Project

Applies to on-site electricity displaced in project or increased usage. New facilities do not qualify for on-site
displacement, but do qualify for off-site displacement. Figure 6 provides a decision tree for assessing project
electricity emissions quantification.

Figure 6: B13 Emissions Assessment

B13 - On-Site Electricity Generation
Displaced in Project

Is Egproj > Ecproj ?

<> <>

Displaced Emissionsg On-Site = EFgo X lesser of [(Egproj —
Ecproj), Eghistoric_adjusted)]

Displaced Emissionsg On-Site =0

If the electricity consumption is greater than project electricity generation, there is no emissions from electricity
generation displaced on site:

Displaced Emissionsg On-Site =0
0 Increased use of grid/on-site electricity will be quantified under the appropriate project sources
If the electricity consumption is less than the project electricity generation, the following equation is used:
Displaced Emissionse On-Site = EFgo xlesser of [(Egproj — Ecproj), EghistoriCagjusted)]

o0 Existing facilities that are displacing on-site electricity generation cannot have on-site
displacement that is greater than Eghistoric.
o If there is no historic on-site generation, this term does not apply
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Example for B6 —Off-Site Electricity Generation Displaced in Project

Applies to off-site electricity generation displaced in project. If the project generates electricity from biomass that
is greater than the historic on-site generation, off-site displacement may be claimed as follows:

Displaced Emissionse Off-Site = EFeg x max of (Egproj — Ecproj — EghistoriCagjusted, 0)

Applies to new and existing facilities that displace off-site electricity production.
Displaced off-site emissions apply only to emissions that are beyond what is being displaced on-site. There is no
overlap.

Example for B18 — On-Site Heat (Thermal Energy) Generation Displaced in Project
Applies to on-site thermal energy generation displaced by project.

If the thermal energy consumed is greater than the thermal energy generated in the project, the following equation
is used:

Displaced Emissionsy On-Site = EFno % (Hgproj — Heproj)

o0 This value is negative representing an increase in project period thermal energy use
If the thermal energy consumed is less than the thermal energy generated in the project, the following equation is
used:

Displaced Emissionsy On-Site = EFo xlesser of [(Hgproj — Heproj), HghistoricCagjusted)]
o On-site heat displacement cannot be greater that historic heat generation.

Example for B16 — Off-Site Heat Generation Displaced in Project

Applies to off-site thermal energy generation displaced by project. If the thermal energy generated from biomass
is greater than the thermal energy displaced on-site and the excess thermal energy is exported for use, the
following equation is used:

Displaced Emissionsy Off-Site = EFxe X max [(Hgproj — Heproj — HghistoricCagjusted), O]

o0 No offset credits can be generated for excess thermal energy generation that is vented to the
atmosphere.
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