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Introduction

Carbonoffset activities are a means by which the Province of British Columbia will
reduce its greenhouse gas emissions (GHG) below 2007 levels by 33 percent or greater
by 2020.

The provincial government plans to achieve this target both by reduction of emissions to
the atmosphere and by offsetting of the balance.

Through theGreenhous Gas Reduction Targets Actd theEmissions Offsets
Regulatiorthe provincial government has enabled the Pacific Carbon Trust (the Trust) to
fund offset activities.
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confine eligible forestelated offset activities to a narrow set that would

1 be relativelystraightforwardto define, quantifymonitor, validate and verify;

1 be relatively easy to establish baselines and additionality; and

1 avoid projects with concerns abbleakage.

Cabinet decided upon an initial set of three carbon offset activities: afforestation, seed
improvement, and fertilization with a view to broadening the scope of eligible ferest
related activities to include more complex ones that would:
1 improveforest management
avoidforest conversion
increase rates of treergwth;
increaseand retain growingteck; and,
prevent emissions.
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Broadening the list of eligible activitiesll require extensive consultatiomsing a

process acceptable to many inteted parties The addition of most of the preceding
examples of possible additional activitiedl likely require legislative, regulatory, and
institutional changesAlso, the development of protocols would have to be harmonized
with other internationalstandards in order to ensure a greater acceptancBritish
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The Canadian Standards Association and the American National Standard Irestute
now undetaking the drafting of a standard process for the development ofquols for
forest-related activities to reduce net GHG emissions to the atmosphédieey have
already submitted &ase protocol plan to Environment Canada for consideratidree
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Canada has released a nationwide afforestation prototol f A T 2imEeMetiona /

Reserve has released versionf3ts forest carbon standargrotocol.

At the core otthis fast moving effort to develop protocols for forestlated carbon
offset projects is the issue of standards. British Columbia like other jurisdi@tions
North America is keen to develop and use standards that are, or will become,
internationally acceptable to carbamading markets.

So, British Columbia has two choicésR 2 LJG | Wgl AdG | yR &4SSQ
eligible activitiesor, act proactivelybut cautiouslywhen given the mandate to do so.
British Columbia has chosen to act proactively and this first edition dBtitish
Columbia Forest Offset Protocfur the activities of afforestation, seed improvement,
and fertilization is a sfgetoward a more comprehensive suite of eligible foresaited
carbon offset activities.

This Rotocolcontainsinstructions and guidance tioose preparingr validatingforest
offset projects under the BEmission Offsets Regulatioifhe docurent will be
periodicallyrevisedas learning and new information becomes availaflbis document
refers to varioutegal requirement&hich are subject to changé the event of any
discrepancy between thestructions and guidancentained in this documennhd
applicable Acts and regulations, such asRbeest and Range Practices Axtd
regulations under that Acndthe Emission Offsets Regulatiothe Act and regulatios
prevail.

Any comments, questions or suggestions regarding the content of thieeltanay be
directed to:

Climate Change and Forest Carbon
Forest Practices Branch

BC Ministry of Forests

PO Box 9513 Stn Prov Govt
Victoria, BC V8W 9C2

E-mail: Brian.Raymer@gov.bc.ca
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Executive Summary

Protocol werview

TheGreenhouse Gas Reductidargets Ac{ GGRTA) | egi sl ates BCOs t a
greenhouse gas emissions (GHGSs) by at least 33% below 2007 levels byrB@20.

GGRTA also requires the public sector to become carbon neutral by 2010. As part of

GGRT A0 s -neutral tequirementshe first course of action will be to reduce

emissions and the second to offset the remaintlee Emission Offsets Regulation

establishes eligibility criteria for valid offseté\ protocolprovidesinstructions on

specifided offsetactivities consistet with the regulation.

The Pacific Carbon Trustoés role is to delive
corporatiorreleased a request for information to develop febased carbon offsets for

three types of projects approved by government: (i) affaties; (ii) use of select seed,

and(iii) fertilization.

This BC Forest Offset Protocol was developedupport of the current call for forest

offset proposals The Protocol is primarily intended to assist project proponents but it can
also support mject validation and verification efforts.

Several documents provided a source of good practice guidance in the development of
this Protocol includinEnvi r onment Cahadmaidsg 2008 domramheér :
Offset System for Greenhouse GadBsidefor Protocol Developers

In addition to theemission Offsets Regulatiokey legal requirements applicable to forest
offset projects are identified and described in the Protocol such Bertst and Range
Practices Acon Crown land and thierivate Managed Forest Land Acin private land.

Theapplicability of the Protocdk addressed as it relates to:

the threeproject typegafforestation, select seed use, fertilization);

duration of project activities within one project plan;

eligible project ares

need to identify the projectds geographic
identification and measurement of GHGs;

description of how real reductions will be achieged addi t i pnal i tyé tes
information sharingegarding offset project proposaid

the provision oprotoml flexibility.

E

Eligible projects and GHG sources, sinks and reservoirs

The three eligible types of projects are described in further detail in the Pricgocol

1 Afforestation: increasing the size and number of BC forests by planting land that
has nobeen forested since December 31, 1989;

1 Select Seetlse planting seedlings selected for specific traits to promote faster
growth, increased timber volume and carbon content, and resistance to insects and
disease; and/or

1 Fertilization: adding nutrient®increase tree growth on sites deficient in one or
more soil nutrients.
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Following a description of eligibility requirements for each project tgpg. fo address
the oOadditionalitydéd test associated with
consderations aréiscussed in the Protocol

Sources, sinks and reservoirs (SSRs) relevant to forest offset projects within the scope of
this Protocol are describéalthe Protocolvhere baseline and project reporting are
required These are

SSRI1i Materids Facility Operations (if using fertilizers)

SSR2i Off-Site Materials Transportation (if aircrad fertilizer used)

SSR3i Labour and Equipment Transportation

SSR4i On Site Development and Operations

SSR5I Fertilizer Use on Site (where applicaple

SSR61 Prescribed Burning (where applicable)

SSR8i Living Biomass Reservoirs

SSRYi Dead Wood Reservoirs

=4 =8 -4 -4 _-45_-9_-9_-2

Other SSRs are either excludedy(,not within scope of this Protocol or likely having
only a negligible effect) or optional€., SSR10 regardingitter and Soil Reservoirs).

Quantification of Project Reductions

The quantification framework is built on the terms defined irBimession Offsets
Regulationwhere:

Project Reduction = Emission Reduction + Remstahancemerit Discount

Acceptdle quantification approachaavolve the use of prapproved growth and yield
models €.9., TIPSY) and forest carbon accounting modelg(CBM-CFS3) that are
described in the ProtocoDther models may be considered for use in carbon offset
projectswhere pstification is provided Quantification methods for projects where
harvesting is or is not planned within 100 years are described and further illustrated in
Appendix A.

The time period for estimating emission reductions and removals enhancement should be
for the validated baseline period in the project pl&aseline and project emissions and
removals will vary over time and must pertrayed ina table and supporting graph.

Permanence

The Protocol addresses the issue of permanence by describiofraskrsals due to
disturbance where storedrbon is released &HGs to the atmosphere. Three
alternative approaches for addressing risk of reversals are described that have been used
in other areas:

1 applying a discount factor

1 establishing a buffer pbo

1 reversal replacement.

No recommendation is being made at this tonénow to proceed in thRRrotocol.The
proponent should therefore describe their suggested approach to managing risk in their
risk-mitigation and contingency plan (as required inEmgssion Offsets Regulatipn

of f
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The plan can providelzasisfor assessing due diligence should a reversal occur. The
plan can also be used to help determine a suitable risk approach and how it should be
applied at the project level.

Leakage

Leakageisthenant i ci pated decrease or increase
accounting boundary as a result of the project activiitye Protocol recognizes the

potential for leakage and describes how government can address this concern; there is no
requrement that the project plan address leakddeeetypesof potential leakage

described in the Protocate (i) deforestation, (ii) the allowable annual cut effect, and

(iii) select seed supply shortages inadvertently stemming from forest offsetfrojec

Inventory and monitoring

The frequency and approach for undertaking inventory and monitoring in support of an
offset project is describdd the Protocal Inventory and monitoring methods in BC are
well established with a variety of standards aratedures available for offset project
proponents to use includingjlviculture stocking surveyghange monitoring inventory
(CMI) following vegetation resource inventory (VRI) standawtsd national forest
inventory (NFI) standardsFurther details alu inventory and monitoring are provided

in Appendix C.

Proponents proposirgjternativeinventory and monitoring approachtesthose described
in this Protocol must demonstrate that ithfermationis gathered in a manner that is
transparent, reliabJend verifiable.

A monitoring document needs to be prepared and submitted as part of the project report
and must include an estimate of removals and identify any natural or human disturbances
that have affected the projeddata collected needs to be praattin a suitable format in

order to be loaded and maintained in the applicable Corporate inventory and monitoring
database identified in the Protocol.

Inventory and monitoring data and mapping prepared for forest offset projects, including
the monitoring dcument, needs to be made publicly available (including use by verifiers,
agency staff and stakeholders) and be consistent with the requirements under section 9 of
theEmission Offsets Regulati@oncerning the retention of project records.

Third partyassurance

Third party assurance includes:
1 Validationt the process used to determine that a proposed project meets the offset
system eligibility criteria; and
1 Verification the process for evaluating a GHG assertion of emission reductions
or removals agast agreed verification criteria.

Requirements for validation of the project plan and verification of project reports are
provided in theEmission OffsatRegulation This Protocol can serve as a tool that assists
validators and verifiers as well agproponents preparing a project plan.



Draft1.1for discussion

Table of Contents

1.0 ProtOCOI OVEIVIEW........ccoiiiiiieeeeeiiiemme et e e e e e e e e e 87
1.1 Purpose of thiS ProtoCol...........coooiiiiiiiiiiiee e 87
1.2  Good practice guIdanCe FEVIEW.............uuuuurruuimeeeeerrnnnninee e e e e e e e e enemanes 98
1.3  Requirements in British Columbia..............coooiiimmn e 98
1.4 Applicability of this ProtoCol..............coovviiiiiiiiieiieeeeeeevces s L 130
2.0  Eligible Projects and GHG Sources, Sinks and Reservoits................... 1514
2.1  AffOrestation ProJECLS.........uuuuuuiiiiiiiie s e e areer e e e e e e e 1514
2.2 SeleCt SEEU USE PrOJELLS......uuutiriiiiiiiiiiiieeerittetie et e et e e e e e e e e amr e e e e e e e e e e 1716
2.3 Fertilization ProjECTS.......ciiie i e eeeeeeeeeeee e enme e 1918
2.4 Projects in COMBDINATIAN. ..........uuuiiiiiiiiiii ettt e e e e e 1918
2.5 Sources, sinks and reservoirs relevant to forest offset prajects............. 1918
3.0 Quantification of Project RedUucCtionS.............ccccovviiviiiiiimene e 2423
3.1  Quantification frameWOorK..........cccouiiiiiiii e 2423
3.2  Quantificationi use of MOdEIS........cccuviiiiiiiiiiieei e, 2423
3.3  Quantification MethodS........ccooiiiiiiiiieiie e e 2625
3.4  Quantification time Period..............uuuuiiiisiimreeeeieier e e e emenaa s 2625
O I o 4 0 1 F= T [T g o PP 2826
R e =10 4111V 0] 2826
4.2  Alternative approaches to risK............ccoeeiiiriiiieeie e, 2927
4.3  Risk-mitigation and COMNGENCY Plan..........cueveiiviiiiiiiiiieereieeeeeeeeeeeeeeens 3027
4.4  Reversals due to planned harvesting.............cccceeeiiiieeciiviiiiiiiiiieee e 3028
4.5 Reversals below the project baselines.............ccccovvvemiiiiiiiiiiiiee 3028
5.0 LEAKAGE... ..o e 2D 2O
6.0  Inventory and MONITOIING ........uuurrrriiiiiiiiiiie ettt 3129
6.1 Inventory and monitoring methods..............cooooviiieeee e 3230
6.2  Monitoring document............ccceeeeeeeeeeiieeennne. Error! Bookmark not defined. 30
6.3  Forestinventory UPdates..............couvvvivuiiimrreieeeieee e 3331
6.4  Inventory and monitoring data tranSparenCy............ceevvveeeviccceeeeeeeeeeeennns 3331
7.0  Third Party ASSUIANCE .......cceeiiiiiiiiiieieeee s eeenas e 3331
RETEIENCES. ... e 3533
Gl OSSAIY e ————— e et et ————————aaaaraa 3735
Appendix A: Project Quantification .............ooooiiiiiiiiimnnn e 4038
Appendix B: Comparison of Risk Management Appoaches..................c......... 4745
Appendix C: Developing a Forest Project Carbon Inventory..............cc.euveeeeee 4846
Appendix D: Site Index Methods..........ccoooiviiiiiii e ereer e 5553
Appendix E: BC Forest Offset Protocol Working Group..........cccoovvviiiiiiiiieeenn. 5654



Draft1.1for discussion

1.0 Protocol Overview

1.1  Purpose ofthis Protocol

The Greenhouse Gas Reduction TargetsA& GRTA) | egi stlofagdecing BCo6 s t a
greenhouse gas emissions (GHGSs) by at least 33% below 2007 levels by 2020. The

GGRTA also requires the public sector to become carbon neutral by 2010. As part of

GGRT A0 s -neutral fequirements, the first course of action will be taced

emissions and the second to offset the remaintieereis alsoprivate sector interest in

becoming carbon neutral.

The Paci fi c (PCHmdndate isordelives qudlity BGbased greenhouse gas
offsets to help clients meet their carbon regucgoals and to support growth of
thisindustry in B.CThe corporation plays an important role in assisting the provincial
public sectoto meet its carbon neutral commitments by sourcing offsets that represent
incrementalGHG removals or emission redumns. In April 2009, thecorporation

released a request for information to develop febasedcarbon offsetfor three types

of projects approved by government: (i) afforestationu@g of select seed, afii)
fertilization. A key value to the mponent will be payments made by PCT to the offset
proponent for expected or verified offset credits.

To ensurénigh quality offsets, the Ministry of Environment has developed the provincial
Emission Offsets Regulatitimat establishes eligibility criterfar valid offsets.

A protocolprovidesinstructions orspecifedoffsetactivities In BC, protocols must
meet thecriteriafor offset projects under tHemission Offsets RegulatioRrotocolscan
also assist project validati@nd verification

This BC Forest Offset Protocol was developedtfathree types ofjlovernment
approvedorojects The Protocol can also be used if more than one typeogdctactivity
is proposede.g.,afforestaton with use of select seedhis Protocol was designed to
support the current call for forest offset proposdlkis Protocoladdressethe need to
ensure that offset projects:

1 Chapter 2: areeligible andprovidereal andadditional offset benefits by
assessingelevantbaseline and project sources, sinks aaservois (SSK);
Chapter : quantifyproject reductions considerimgnissions and reovals
Chapter 40: address thpermanencef projectreductiors,

Chapter 5.0: do not caukmkagebased on evaluations by government;
Chapter6.0: undertake gpropriateinventory and monitorirngand
Chapter7.0: providethird party assurancéhrough validation and verification.

=4 =4 -4 -4 -4

This document represents the initial version (1.0) of the Forest Offset Prokeahg

an initial Protocel by ndhelMamgtdy of Rdrebtoands 061 ear ni n
Range willperiodicallyreview andmprovethis Protocol consideringxperienceyained

applying this versionfeedbackeceived and new informatioas itbecomes available.

Please send any comments, questiorssiggestions for improvement to:

brian.raymer@agov.bc.ca
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1.2  Good practice guidancereview

The following dociments served as primary souofegjood practices guidance in the
development of this Protocfls e e nmRes$ &)y e

T Environment disihadmidsg 20008 Cor ner : Canada
for Greenhouse Gasessuide for Protocol Developers

T Canadi an For est OfsetSystene @uansificatidh @rétocd| fora f t
Afforestation Projects

1 InternationalOrganization for Standardization (ISO). 20@Breenhouse gasés
Part 2: Specification with guidance at the project level for quantification,
monitoring and reporting of greenhouse gas reductions or removal
enhancementslSO140642. (Environment Canadb s Glideafdr Protocol
Developerdollows the ISO approach);

T Climate Act i oldpddied Boeest ProjectsProbdiulgic draft)
for California; and

T Canadian Council of ForestelanagenMntni st er 6s 200
Carbon Quantificion FrameworFMCQF) developed under contract by
Eco Ressources Consultants Inc. (not currently publicly available).

Other documents that provided sources of information and ideas included:

T Al bertads Offset SQuatfietmonProtocolfardi ng i1 ts 200
Afforestation Projectéunder review);

1 Clean Development Mechanism (CDM) methodologies for afforestation and
reforestation project activitiesp:/cdm.unfccc.int/rethodologies/ARmethodologies/index.html
CDM is under guidance of United Nations Framework Convention on Climate
Change;

M World Resources Institute and the World Business Council for Sustainable
Dev el op me The Greenhous®d @as Protocol: The GH®GtBcol for
Public Accounting

T The CIl i mat e Re gGesdral Refdorging PrbtacBl) Ac@ifate, 8
transparent, and consistent measurement of greenhouse gases across North
Americg and

T Regional Gr eenhousDraft Madsl Offset Projet at i veds 20009
Consistency Application Afforestation

1.3  Requirements in British Columbia

Projects must be consistent with the requirements dEmhission Offsets Regulation
under theGGRTAf or e x a mgabreductionshineaGHGOWill bachieved (as
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discussdfurtherin 1.4below)and that the project plan provide a description of any
analysis undertaken to determine the environmental impact of carrying out the project.

It is expected that qualified resource professionals will be involved in prepaojegtpr

plans under th&reenhouse Offsets RegulatidProfessionals have to meet all legal
requirements for resource management and at the same time, meet all obligations laid out
in the legislation, byyaws, codes of ethics and standards of practice elktoy their

individual profession. For examplfe practice of professional forestry is governed by

theF o r e st asrwelléas pdlies and guidance developed by the Association of

Forest Professionaisww.abcfp.ca

Forest offset projects must also comply with all applicatleicipal, provincial and

federal laws, including theorest and Range Practices Atdr Crown land) and the
federalFisheries Ac{on Crown and private land)The acts and regulations amalble to

a particular land area and activity remain applicable under this Protbhel Acts noted
below are common examples; different legislation may be applicable for certain activities
suwch as mining subject to mining legislatidand Acttenures, ath municipal areas

subject to the.ocal Government Act

TheForest and Range Practices AEBRRPA)andits regulationswhich took effect in
2004,govern the activities of forest and range licensees in BC. The statute sets the
requirements for planningpad building, logging, reforestation and grazifidRPA
protectsa wide range offorest values including watersheds and wildlife habitat while
providing efficiencies for both government and industry through streamlined planning
processes. FRPA encourag@sovation by qualified resource professionals and holds
industry responsible for achieving desired outcomes. Forest offset paeCtewn

land and some private land undkarest Acttenuremust be undertaken consistent with
FRPA requirements.

ThePrivate Managed Forest Land Actgulates forest practicea private managed

forest lands in BC that are not subject tersureunder the~orest Act The Private

Forest Landowners Association members also address key public environmental values
by following their Best Management Practices (BMP) program.

Otherprovincial Acts apply taforest management d@rown and private landincluding
theWater Act, Wildlife Act, Drinking Water Protection ActdFisheries Act

Legal requirement®r forest offset ativities will vary according to the type of activity as
well as with the jurisdictionie., Crown or private land) within which the activity is
located. They include, but are not limited to, the itenstdd below:
1 activities onCrown land(and privateand under &orest Acttenure) are subject
to FRPA theForest Planning and Practices Regulatjdine Woodlot Licence
Planning and Practices Regulatipand
1 tree seeds and vegetative material for the purposes of establishing a stand under
s. 29 of FRPAreforestation obligations on Crown land and private land under a
Forest Actagreement) as governedbytbén i ef Forester 6s Standar
Use" http://www.for.gov.bc.ca/code/ctmdards/CFstds20Nov2008.pdf

! For example, the Standards prohibit the use of genetically modified trees and limits the use of species
collected outside of BC.

10
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In addition to existing legal requirements, this Protocol also requires:

1 activities on Crown lantie governed by fertilizatiostandards set for the Forest
Investment Account and Fors$tor Tomorrow programs
www.forestsfortomorrow.com/fft/quide/fertilizatiestandards/202The purpose
of these standards to help ensure appropriate environmental and safety practices
are applied; the stdards however do not refer to required levels of asd

1 consistency withFRPA regulations anthe Chief Forested Standards for Seed
Usefor select seed use projects on private land not unBerest Acttenure The
purpose of these standards is tantan the identity, adaptability, diversity and
productivity of the Provinceds tree gene
criteria for the registration of seedlots and vegetative lots, and regulating storage,
selection and use, and transferegistered lots.

14  Applicability of this Protocol

Given the potential range of conditions across BC and the varispeoific activities

that may be involved in forest offset projects, fhistocols er ves as a generic
proponents todilow in order to meet the measurement, monitoring and GHG

guantification requirements.

Description of the project type

The focus of thi$rotocolis onthree types ofjovernmentapproved forest offset
projects:
1 Afforestation increasing the size and nber of BC forests by planting land that
has not been forested since December 31,%.989
T Select Seetlse planting seedlings selected for specific tfaisspromote faster
growth, increased timber volume and carbon content, and resistance to insects and
disease; and
1 Eertilization adding nutrients to increase tree growth on sites deficient in one or
more soil nutrients.

An example of a associatetbrest management activity could include use of older
growing stock for afforestation projects.

Over time,other protocols may be developed that address other types of projects
(e.g.,restoration of linear disturbances sucmas-statusroads).

Duration of Activities

The project plan can includdforestation, select seed use, and fertilizasictivities for
up to 10 years the project areaOffset activities beyond 10 yeassill need to be
validated in a separate subsequent offsgept plan However the offset activities
undertaken within the X@ear periof avalidatedplancan undergo verifiation beyond

2The December31, 1989 date coincides with international accands have been adopted nationally and
provincially; seehttp://unfccc.int/cop7/documents/accords_draft.pdf
*6speci f ithcknownm (méasuslile) genetic worth; see chapter 2.2

11
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the 10 yearsq.g.,the proponent may choose to monitor/verify reductions stemming from
offset projectsn one approved project pldor several decades)

The up to 16year timeframdor offset activities in one pject planis intended tgrovide
a balance between efficiencies in transaction cesis,preparing project plan by the
proponent, havinthe planvalidated, and approved by government) and the need to
validate the baseline scenariocasditionscan change over time.Q.,newlegislative
requirements, changes in what is considered common practice over the area).

Eligible projectarea

TheProtocolis applicable for forest offset projects the following areas approved by
government
1 Private landncluding privately managed fest land, land held by local
governmentsindian Reserves and treaty settlement landd
1 Crown landthat isunderlong-termareabased tenureg(g.,tree farm licence
woodlot licencs, community forest agreementind longtermLand Actleases

A proponent may also bring forward a forest offset project proposal in a protected area or
park provided thaall the necessary licences/permissions from the relevant ministries
(e.g.,Ministry of Environment) for operating on the land are obtained.

Long-term areabased tenures were approved for the current call to focus projects on
more secure Crown land areas. In addition, the contract signed by the Pacific Carbon
Trust (PCT) and the Crown land tenure holder will address the need to protect project
removas over time. The Province of British Columbia via PCT will pay for and own
verified carbon offsets generated by project proponents.

Identificationofpr oj ect 6 s gewgraphic boundar

A forest offset proposal must include geographical information abolddhton where
the project will be carried out and any other information allowing for the unique
identificationof the project as per section 3(2)(f) of tBmission Offsets RegulatioMhe
project can be contiguous or separated into tracts.

The proposamustbe accompanied bygecreferencednapthat shows the treatment
area Proponents are encouraged to uswincial base mappingorporate spatiadata
stored inthe Land and Resource Data Warehouse (LRCAM) GlSbased analytical and
reporting toas and map viewers suchidapBC, MapView, or SeedMappo improve
communication wittagency staff and other interested parties.

The map provided should be aswficiently large sale €.9.,1:20000 or greater) and
includesufficient topographic featuseplace names and administrative boundaries to
enable field interpretationThe following information should be provided on the map:

1 Forestownershipand project boundaries

1 Size of forest ownership area

1 Latitudelongitude, or land title or land survey
1 Existing land cover and land use

12
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Topography
Forestvegetationypes
Site classes
Watercourses in area

E R

Identificationand measuremeiof GHGs that will beracked

1 Mandatory: CO,, CH, and for fertilization projects aldd,0

The project proposal musback GHG emissionsand removalsaccepted methods to do so

are outlined in the ProtocolAs per section 2 of thEmission Offsets Regulation

reductions and removals must be expressed in tonnes of each specific GHG measured in
CO,equivalent.

Descriptionof how real reductions will be achieved

The Emission OffsatRegulation(section 3(2)(8)requires an offset proposal to describe

how the project will achieve a GHG reducti on
baseline scenario (including baselimeigsions and removals) apdoject conditions

(including project emissions and removals). Project reductions in GHGs means project

removal enhancements plus emission reductionsifausemissionincreases) associated

with the project relative to the badise scenario, less any discounts applied in accordance

with a riskmitigation and contingency plan.

Demonstrating that eeal reduction in GHGsan be achieveid often referred to ahe
6additionalitydéd (or Oi ncr eamemonsratasthat6) t est w
project reductions exceed the baseline scenario.

For forest projects,arbon offsets will be achieved primarily through sequestration and
storage of carbon in abovand belowground parts of trees beyond what would occur
underthebaseline scenario.

The Obaseline scenariod for foresturreptr oj ect s
land use and forest practiceBor example on Crown land this wourdlude
1 land use requirements.{.,land use objectives undertbhend A¢ 6 s Land Use
Objectives Regulatign
forest practices requirementsd.,under FRPA and its regulations);
current practices even if not legally requiredy(,thosemodeledn timber supply
review when making allowable annual cut determinaticensl
1 other requirements (e.g. End Land Use Objectives in Mine and Reclamation
Permit).

T
T

As required undes. 2(j) ofthe Emission Offsets Regulatiothe project plan must
include an assertion by the proponent that the baseline scenario will result in a
conservatre estimate of the greenhouse gas reduction to be achieved by the project.

Assessments of project reductions are undertaken fesgstafic offset project areas; the
landscape level effect is the cumulative effect of the site level offset practices.

13
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Information sharing

The project plan must containdescription of any consultations undertaken respecting
the project and a summary of the results of the consultations. This may iRekide
Nations, organizations or individuals that may be affected bgftaet activity.

It is expected that appropriate consultations be taken so that the offset project is well
integrated with interests that may be affected by the offset activity.

Though forest offset projects are approved without prejudice to abonigjhtd and

titles, sharing the project plan with potentially affected First Nations provides the
opportunity to help ensure project areas are not actively being pursued as part of the
treaty negotiation process.

Protocol flexibility

The Protocol providefiexibility in several ways including:

1 sections of the Protocol note the opportunity for the proponent to vary from the
directionprovided wherghey candemonstrat¢hatan alternative approach is
better;

1 in some sections no specific direction is prodiéad the proponent is encouraged
to offer a best practices approach for their specific project (e.g. see 4.2 re:
approaches to riskgnd

1 the Protocol recommends that some aspects be reported on whereas other aspects
are at the discretion of the proponéag.,quantification of soil organic carbon).

14
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2.0 Eligible Projects andGHG Sources, Sinks and Reservoirs

As noted in 1.3, thEmission Offsets Regulatioequires that a project plan be prepared

and that, among many other requirements, that thenplest provide a description of any
analysis undertaken to determine the environmental impact of carrying out the project. It
is expected that this requirement include that the project plan does not conflict with
government approved land use plans, otherctbn that pertains specifically to the

project area (e.g. as stated in regulations such &dwernment Actions Regulation

under FRPA)and broader government strategies (e.g. related to climate change
adaptation as expressed in the Future Forestygtaa Initiative).

Future Forest Ecosystem InitiativeWw.for.gov.bc.ca/hts/Future Fore3tdimate
change adaptation strategies such as increasing the diversity of genatieaiigd,

healtty and resilient stands across the landscape are encouraged. For example, it is
recommended that the proponent select a range of tree species and seedlots, where
ecologically and genetically suitable, for deployment at multiple scales (stand and
landscapeyvithin the project area.

2.1  Afforestation projects

Eligible projects 0 Af f o r e sdéfined in acooddaniceswith current international
definitions as thelirect humarnduced conversion of land that has not been forested
since December 31, 1989 to fered land through planting, seeding and/or human
induced promotion of natural seed sourcés be consistent with the national and
provincial inventory report on greenhouse gases sinks and sources (and corresponding
changes due of offset projects)oma pecifically to be eligibleevidence needs to be
provided that:
1 the project area is greater than or equal to 1 hectare in size, with a minimum width
of 20 metres, measured trbase to tredase (stump to stump);
1 the trees established under the projeetcapable of achieving a minimum height
of 5 metres at maturity;
1 the trees established under this project are capable of achieving a minimum crown
cover of 25% at maturity; and
1 the project arehas not been forest since December 31, 1989.

Nonforestarea do not meet the definition-of #Afores
forest areas eligible for afforestation projects are based onlaw@ladetermination of
the condition of the land; this is not necessarily tied to a straleggt forest inverary.

In order to protect native neforest ecosystems, including grasslands andfamsted
wetlands, eligible projects must allse on land that was forested prior to December 31,
1989 but was converted to néorest land by humamduced actions in thiast 200 years
(i.e. since European settlement).

Areas that may be suitable for afforestation projects include:
1 agriculture land
1 urban land
1 rehabilitation of degraded industrial lands such as mine sites argtatas roads.

Examples of land that wouldhqualify as afforestation projects include:
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afforestation of native grasslands and-farested wetlands;

reforestation activitieen mountain pine beetle killed foresiace land use

change did not occur

1 restoring forest cover on naxommercial brusland nonrsatisfactorily restocked
areas arising from pr&989 disturbances since the areas are still considered to be
forest land (i.e. land use change did not occur);

1 rehabilitating roads, rightsf-way and other linear disturbances whose width is

less tlan 20 metres (as noted above).

= =4

Baseline consideration¥heemissiors and emovas under the baseline conditiorillbe
calculated using one of the papprovedor alternativemodels described in Chapter 3.2
The baseline scenario should assume asteatiuccession of vegetation without the
project. Baseline management activities may rafigen no management activitp

some degree of activityin cases where there is no activity, the basetineagement
activity is effectivelynil. In situations vimere some baseline activity occurs, the emissions
stemming from those activities will need to be reported (e.g., SSRs 1 to 4 where
applicable and significant) as part of the baseline.

For baseline conditionshe aboveand belowground and soil carbon piscare expected

to change over timdéyoweverthe degree of change is expected to be insignificant.
Therefore the recommended baseline scerfarithis project typds static for carbon
stocks {.e., current estimated baselineservoirsare projected tbe the same over the
length of the project). A similar approach is recommended with respect to addressing
baseline emissions€., current estimated emissions from activities on the land will
continue) vith no (or negligible) activity levels.

Project cosiderations An afforestation project will achieve GHG reductions/removals
through the increase in carbon stocks (abawvel belowground and soil carbon) on the
project site as a result of the growth of trees on a currently (and previousiigrasted
site. While the initial baseline carbon stocks will vary by site, in all chegsire
expectedo be lower thanuture carbons stocks with the project.

Emissions are expected during project establishment due to site preparation (which may
include presdbed burning) and planting. Emissions are also expected following project
establishment as a result of the maintenance of the plantation.

As noted at the outset of 2.0, the proponent must provide in their project plan a
description of any analysis untkgten to determine the environmental impact of carrying
out the project. This includes an assessment of the appropriateness of afforestation and
the proposed afforestation methods in the project area.

Seeding or planting afforestation activities must @erstree species selection guidelines

that assist in ensuring the most suitable native tree species are planted in various
biogeoclimatic units across the province, and also comply witGthe ef For est er 6s
Standards for Seed Usdurther, as noted até outset of 2.0, climate change adaptation
strategies provided by the Future Forest Ecosystem Initiative should also be followed.

Project managers must ensure that afforestation activities are captured in the National
Afforestation Inventory (NAI) e.g.,raa afforested, location, etc. as required by the NAI
for use in determining provincial GHG inventory areas. Managers of afforestation
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projects can provide information about their projects to the Canadian Forest Service using
forms accessible through atwbrowser. For more information on this, see
http://carbone.scf.rncan.gc.ca/Afforestation_e.fitml

2.2 Select seediseprojects

Eligible projects Projects thaplant seedlings selected fgpecific traits to promote
faster growth, increased timber volume and carbon content, and resistance to insects and
disease. More specifically to be eligiblesvidence needs to be provided that the use of
select seeth the project
1 Isonharvestedireaghat would otherwise not beforested with select seed, or
1 provides
i) greater genetic worth, and/or
i) plantingin greater proportions

Select seed includes both: (i) natural stand superior provenance seed sources and (i)
orchard seed sourcessenetic worthis a measure of the genetic quality of a seed or
vegetative loexpressed as a percentage increase wild ed measured for a specific
trait (e.g.,growth, wood density, pest resistance).

Select seed use refers to #sdection or plamg of seed and vegetative material from
select seed sources. Select seadtén expressed as a percentagtheselect seed
seedlinggequestetfreesplanted over the total number of seedlings requested/trees
planted

Select seed usegectson boh Crown and private langhust be consistent with:
1 theForest Planning and Practices RegulationWoodlot Licence Planning
and Practices Regulatiotoncerning select seéide., similar requirements apply
in either regU|ati0n93.g..WWW.for.qov.bc.caltasb/leqsreqs/frpa/frpareqs/forpIanprac/fppr.htm#secliaﬂd
1 theChi ef Forester 0s (Bdudingdnaenddentsf or Seed Use
http://www.for.gov.bc.ca/code/cfstandards/CFstds20Nov2008. pdf

The use of specific select seed must consider tree species selection guidelines that assist
in ensuring the most suitable native tree geeare planted in various biogeoclimatic

units across the province. Further, as noted at the outset of 2.0, climate change adaptation
strategies provided by the Future Forest Ecosystem Initiative should also be followed.

A gecreferenced mamustbe provwded that indicates where seedlots have been planted
including trees from select seed sources.

Baseline considerations'he baseline condition is considered to be
1 the reforestation ofraas without the use of select seed; or
1 the reforestation of areasth the use of select seed that meet the following
criteria (basedisabelb o mmon practicebod

* Notethat Canada makes no claim on offset reductions in the NAI simply as a result of them be entered
into the data base. Carbon credits must be validated and verifiedov@apes such as provided in this
Protocol. The contribution of information to the NAI therefore does not in itself result in a carbon credit,
and consequently no doubteunting issues will occur.
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i) an Odaverage select seed withowdd (see b
the project, and/or
i) a O6weight ed elwtha $expegtedrtocbe used wor t h 6

without the project

6Common practiceb6 over the past 5 years <can
1. select seed use and genetic gain summary reports based on planned seed use (
seedling requests) available through teed®&Planning and Registry System
(SPAR)www.for.gov.bc.ca/HTI/spaylbr
2. areabased seed usad genetic gain summaries derived from the Reporting
Silviculture Updates and Land status Tracking System (RESYLTS
www.for.gov.bc.ca/his/results/index.htm

A rationale regarding the cloe of one of the two approaches above should be provided
in the project plan.

6 Common poac b ixenditipidi) raddressed in timber supply analyses that
support allowable annual cut determinations. The select seed use baseline condition
should be modelec(g.,using TIPSYi see chapter 3.2) to determine forest growth over
time.

AAverage select seed sethe sum of the total seedlings requested/trees planted with
select seeds determinetyy the seedlots selected/plantdiyidedby the total number of
seedlings requested/trees planted.

ONeighted average geneticwaith i s t he s um o fquestdil/aees ot al seed
planted with select seedeighted byhe genetic worth for each seedlot
requested/plantedjvided bythe total number of seedlings requested/trees planted.

Calculaton of select seed use genetic gain inputs into a growth and yield madel (e.
TIPSY)forthe6 s el ect seed us édasbdaothedvérageselecbseed usei on 6 i
multiplied by the weighted average genetic worth for the specified tree species in the
project area based on either:
1 Number okeedlings requestéees plantedvith select seedCalculated based
on the weightedverage gneticworth, for the trait of interest, of the seedlots
selectednultiplied bythe proportion of select seed uder the specified tree
species; or
1 Area treated with select see@alculated bsed on the weightesiverage gnetic
worth, for the trait of interest, of the seedlots seleatattiplied by the
proportion oftotal area treated (planted)th select seedor the specified tree
species.

Note: Select seadse andyeneticworth estimate may require further adjustment or area
weighting prior to entering genetic gain inputs into growth and yield mobtetsed on

the proportion okelect seed udeon the land base.@.,Seed Planning Unwithin a tree
farm licencé.

Project consideratits A select seed project will achieve GHG reductions/removals
through the incremental increase in carbon stocks (ataoekbelowgroundnd soil
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carbon) on the project as a result of the increased growth of trees. This is achieved
through the planting akeforestation stock from select seed with known (measurable)
genetic gain. While the initial carbon stocks will vary by project site, in all cases they
would be lower than expected future carbon stocks on project sites planted with improved
(greater gertec worth) or more select seedzorecasting projeaconditions (including

project emissions armmgémoval3 due to select seed use is undertaken using the models
described in Chapter 3.2.

2.3 Fertilization projects

Eligible projects Projects thaadd nutrients to increase tree growtiMore specifically
to be eligible evidence needs to be provided that, without the project, the land would not
otherwise be fertilizedndthatthe project is

1 an area that has not been fertilized in the last 10 yaads

T exceeds 6écommon practiced by being additi
i) existing government funded fertilization programs on Créamal, or
i) fertilization activity levels on private land over the last five years

Fertilizers not us e @e.@,ssingphosphorastoadgmennthmeon pr ac
existingnitrogenfertilization programs)are eligible provided thdhe incremental
benefits of using that additional fertilizesrt be demonstrated

Projects must be consistent with the Ministry of Forestand&kéng Fer t i | i zati on
Standards for Ministry funded Programs available at:
http://forestsfortomorrow.com/fft/quide/fertilizatiestandards/202As noted in 1.3, the

purpose of tese standards is to help ensure appropriate environmental and safety

practices are applied; the standards however do not refer to required levels of use.

Baseline considerationsThe baseline condition is considered to begttosvth of areas
without theproject Theemissiors and emovas under the baseline conditiorilibe
calculated using one of the papprovedor alternativemocdels described i€hapter 3.2

Project consideration#\ fertilization project will achieve GHG reductions/removals
through the incremental increase in carbon stocks (above and below ground, ang possibl
soil carbon) on the project as a result of the increased growth of trees. While the initial
carbon stocks will vary by project site, in all cases they would be lower xpacted

future carbon stocks on fdized sites.

2.4  Projectsin combination

Projects are eligible if more thaneaf the activities described in 2.1 to &
undertaken.For example, m afforestation project may involve the use of select seed
and/orfertilization, anda project may combinthe use of select seed and fertilization. In
these cases the project proposal would assess the cumulative impact in GHG
reductions/removals above the baseline.

25  Sources, sinks and reservoirs relevant to forésffset projects

A forestoffsetproject will achieve GHG reductions/removals through the increase in
carbon stocks (abovand belowground and soil carbon) on the project site as a result of
the growth of trees. Initial carbon stocks vary, but in alesagould be lower than
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expected future carbon stodksm the projectboth above and below grounBor some
projects such as afforestation, emissions from the project are expected during
establishment due to site preparation and planting. Other emissiiomsng
establishment will occur as a result of maining the plantation as well asoject
monitoring and verification activitie3heseprojectemissionswill normally be small
compared to the carbon sequestered by the project.

Table 1 below identiés he Sources, i8ks, and Reservoirs (SSR) for afforestation,
fertilization and select seed offsebjects The table describes each SSR, notes if they

are required to be reported on or not, with supporting comments. SSR10 related to litter
and soil eservoirs is noted as optionialvhich means it is at the discretion of the

proponent whether or not to report looth baselineandproject conditiongi.e., if

reported both conditions must be addressed).

Figurelillustrates the ossite/off-site and emmsons/reservoirs aspects of Table 1

Some of the required SSRs in Table 1 may have impacts under specified situations that
are shown to be negligible relative to the overall impact of the project. This information
and feedback will be useful when updagtthe Protocol in the future.

Table 1 and Figure 1 notatvesedwoodproducts reservoirs (SSR12) as they caarbe

important sinkBC is supporting the expansion of this sink through various policies

including BC Wood First and opportunities for six gtarood buildings. This sink

however is outside the scope of this Protocol as methods to track it are still being

addressed in international and national discussi@rsltherefore are shown as

0 e X ¢ |inthisePdofocol. T hi s i mp or t an kmaybteaddnessedire a md s i n
anothermprotocol once procedures for tracking have been worked out.

Similarly, harvested biomass decay and burning (SSR13) source is not being tracked in
this Protocol as internationally accepted methods for reporting need to Heslkesthb
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Table 1: Sources, Sinks, and Reservoirs (SSR) for Afforestation, Fertilization and Select Seed Offset Projects (see process diagram Fig. 1)
SSR Description Baseline Project Comments
reporting reporting

SSR1 GHG emissions arise from the operation and maintenance of the facilities Required Required Otherwise e xclude since the emissions
Materials producing the materials to be used on site ( i.e., production of fertilizers if using if using are expected to be negligible relative to
Facility even if from outside BC , growing of seedlings). This may include running fertilizer fertilizer both: (i) reductions duet o carbon
Operati ons any mechanical or electrical s ystems. Emissions from the project are storage as a result of the pro ject; and

incremental to those under the baseline scenario. (i) small increase in facility operations.
SSR2 Materials may be transported to and from the site by truck, barge, Required ; Required Required if aircraft used; otherwise
Off - Site aircraft, and/or train. The related energy inp uts for fuelling this if no activity, | ifaircraftor | exclude since the emissions are
Materials equipment are captured under this SSR, for the purposes of calculating baseline=0 fertilizer expected to be negligible relative to
Transportation the resulting greenhouse gas emissions. Type of equipment, number of used reductions due to carbon storage as a

loads and distance travelled would be used to estimate emissions. result of the project.
SSR3 Labour and equipment may be transported to the site by truck, barge, Required; Required e.g., Site preparation equipment
Labour and aircraft and/or train. The related energy inputs for fuelling this if no activity, transported to the site; emissions from
Equipment equipment are captured under this SSR, for the purposes of calculating baseline=0 follow -up maintenance, monitoring, and
Transportation the resulting greenhouse ga s emissions. Type of equipment, number of verification activities

loads and distance travelled would be used to estimate emissions.
SSR4 GHG emissions may occur that are associated with baseline and project Required ; Required e.g., Access structure construction and
On Site operations and maintenance. This includes fossil fuels used to power if no activity, maintenance, Site preparation
Development equipment and run v ehicles as well as operate any facilities at the baseline=0 equipment use, fertilizer application
and Operations project site. Quantities and types for each of the energy inputs would be equipment, etc.

tracked. G HG emissions arising from the application of aerial fertilizer

application and any harvesting activity are to be tracked un  der this SSR .
SSR5 Volatilization of fertilizer u sed at the project site may result in emissions Required ; Required e.g., release of N ;0 resulting from
Fertilizer Use on of greenhouse gases, primarily nitrous oxide ( N,O). Quantities and if no activity, | if fertilizers | fertilizer breakdown. Unless better
Site composition of fertilizer and any associated greenhouse gas emissions baseline® used information is available, use the IPCC

through the breakdown of the fertilizers on site would need to be (2006) guideline of 1% of applied

track ed. nitrogen being emitted as nitrous o xide
SSR6 Biomass may be combusted at the project site as part of site Required ; Required e.g., broadcast burning or woody waste
Prescribed preparation or fuel management. The quantity of biomass combusted if no activity, | if burning | pile burning
Burning would need to be tracked. baseline=0 | undetaken
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SSR7 Greenhouse gas emissions from enteric fermentation and/or other Excluded Excluded Excluded in order to be conservative in

Enteric and livestock related activities may result under the baseline condition. overall project reduction estimates.

other Livestock Affore station activities may reduce livestock use.

emissions

SSR8 Carbon occurs within living reservoirs including trees and shrubs. The Required Required Existing trees are not considered a part

Living Biomass baseline conditions and the extent of loss or accumulation need to be of a project therefore must be tracked

Reservoirs tracked. over time and not included with the
carbon capture of the planted trees.

SSR9 Carbon may occur within dead wood reservoirs including standing snags Required Required Default is zero if  no snags or coarse

Dead Wood and coarse woody debris. The baseline conditions and the extent of loss woody debris present (  e.g., for

Reservoirs or accumulation need to be tracked. afforestation projects)

SSR10 Carbon may be sequestered within the soil matrix. The soil carbon Optional Optional Proponent encoura ged to report for

Litter and Soil content would need to be tracked. afforestation projects ; if reported,

Reservoirs baseline conditions need to be
determined

SSR11 This SSR is targeted at  the mill processing and transportation  of wood Excluded Excluded QOutside scope of this Protocol; may be

Milling and productsto end-market users. Quantities and types for each of the handled in another protocol.

product energy inputs and associated emissions would be tracked. This SSR

transportation includes log transport to the mill or sort yard.

SSR12 Describes the fate of the future woody biomass produced as a result of Excluded Excluded QOutside scope of this Protocol; may be

Harvested W ood | the project and considers the amount of carbon that is sequestered. handled in another protocol.

Products

Reservoir s

SSR1 3 Describes the fate of the future woody biomass produced as a result of Excluded Excluded Outside scope of this Protocol; may be

Harvested the project and considers the amount of carbon that is emitted back to handled in another protocol.

Biomass Decay the atmosphere.

and Burning

SSR14 There may be emissions associated with shifting portions of the baseline Excluded Excluded Exclude d since the emissions are

Baseline activity to another site. These are anticipated to be primarily emissions expected to be negligible relative to

Activity Shifting due to the transportation of li vestock and equipment. reductions due to carbon storage as a

result of the project.
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(see Tak# 1 for baseline angroject applicatios)

Figure 1 Afforestation, Fertilization, and Select Seed Offseti®jects in BC

Green = required
Red = excluded

Yellow = optional

OnSite

Off-Site

Reservoirs Reservoirs

SSR10
Litter and Soil
Reservoirs

SSR4 SSR5 SSR1 SSR2 SSR3
On Site Fertilizer Use on Materials Facility Off Site Materials Labour and
Emissions Developmgnt Site Operations Transportation Equmeqt
and Operations Transportation
SSR6
Prescribed
Burning
SSR8 SSR9
. Living Biomass Dead Wood
Reservoirs
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3.0 Quantification of Project Reductions

3.1  Quantification framework

The following equationsise terms defined in temission OffsatRegulationto summarize how
project reductions will be calculated:

Project Reduction = EmissieReduction + RemovaEnhancemerit Discount
Emissiors Reduction = Biseline Emissions Project Emissions
Remova$ Enhancement = Baseline RemoviaBroject Removals

Where:
1 Emissions are expressed as a positive number (i.e., adding emissions to atmosphere) and
removals are expressed as a negative number (i.e., removing fGHGthe
atmosphere).

1 iscounbrefers toany applied in accordance with a rsktigation and contingency
plani this issue is addressed in Chapgterf t he Pr ot ocolcedr el at ed

1 d¢&Emissionare assessed based on adadipglicableSSRs(eg., SSR 1-6) in Table 1 for
theboth baselinscenario and project.

T 6Remoo ral 8 é marsasdessed basmuassessingpplicableSSRreservoirs
(e.g., SSR8-10in Table 2} for both the baseline scenario and project.

3.2  Quantification i use ofmodels

The use of simulation models is requireddstimating baseline and project removals related to
the forest offset proposallhe same models used to estimate baseline scenario are to be used
when estimating project removalkhey are used in conmjation with a field survey that
characterizes existing site conditions (e.g., species, height and density), assumptions about the
site (e.g., site index), and proposed practices (baseline scenario and project relag@de T

also used to forecast futeivolumes and carbon storage over time. Monitoring (see Chapter 5.0)
provides the field measurements needed to set parameters in the models.

Models that are used for producing estimates of carbon values provide two basic functions. First,
they determinealues for existing treeclume and related carbon stocks (e.g., dead wood, litter
and soil). These include models that predict tree biomass from other tree characteristics (e.g.,
dbh). Themodels noted below apre-approved for use in the project. itlfis desirable to use

other modelssuchmodek must be equivalent to or more accurate than tthasdave been pre
approved If another model is proposed for udae equivalency or greater accuracy must be
demonstratech the proposalAll assumptiosused in the modelhosemmugd be transparent in

the proposal

The second function of the model is to project the effects of forest management activities
through simulation, using the field measurements to initially calibrate the model. These models
typically project tree or stand volume growth and mortality over time. The net volume increment
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mustbe converted into whole ecosystem carbon using models such asOEBBI(Kurz et al.

2009) which is used for nationkdvel and forest management ul@vel forest carbon accounting

in Canada. Alternatively, FORECAST (Kimmins et al. 1999) is alsapprovedcarbon model

for use in BC. Both of these models have been parameterized using field data from BC forest
ecosystems.

The following growth and yield modehave been approved for use:

Range of applicability

Model name Geographic/biogeoclimatic area Stand types

TASS* Provincewide Second growth, simple stanc
TIPSY* Provincewide Second growth, simple stanc
VDYP Provincewide Natural stands

Prognosi%C IDF, ICH, ESSF, MS Existing mixed species

complex stands

SortieND SBS, ICH (northwest) Mixed species, complex
stands, MPB areas

* TASS or TIPSY address use of fertilizers and select seed but other above noted models do not

The above table should bsed as a guideline only when deciding which model to Haeh
model has its own advantages, for example, TASS and TIPSY can address growth and yield due
to fertilization. The proponent should indicate why a particular model is used.

Other models may beonsidered for use in carbon offset projeckere justification is provided
However, the following minimum requirements for the model must be met:

1 Has been peaeviewed in a process that: gdimarily involved reviewers with the
necessary technical pertise €.g.,modelling specialists and relevant fields of biolpgy
forestry, ecology, etc.), and)(ivas open and rigorous.

1 Is parameterized and validated for the specific conditions of the project and/or entity land
area.

1 Use is limited to the scoperfavhich the model was developed and evaluated.

1 Be clearly documented to include the scope of the model, assumptions, known equations,
data sets, factors or parameters, etc.

1 Underwent a sensitivity analysis to assess model behaviour for the range of peramet
for which the model is applied.

1 Is periodically reviewed.
Projectvalidation should involve comparison testing with a-gpproved model.

Guidance on the use of an appropriate model to estimate site index is pinviggxendix D
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The models providéhe baseline conditions used to verify measured project reductions through
inventory and monitoring (see section 6.0 beloifithe proponent wants togped sample plots
(i.e. in baseline area and offset project arealpeaestablished to assist iretherification of

project reductions. If so, paired plot sampling should be suitably designed by a biometrics
expert.

3.3  Quantification methods

The Emission Offsets Regulatig8ection3(2)(r)) requireghat biological projects must store

carbon awayrbm the atmosphere for 100 years or more, or the equivalent. This requires taking

the average of a timber growth curve rather than the peak at rotation age. Furthermore, if
rotations are | ess than 100 yearygarsl Dhetgvo t he ¢
methods below describe quantificat methods based on if or when harvesting is planned. The

two methodslescribedaccount for the 10§ear effect when quantifying project reductions.

Method One where no harvesting is planned withirOlyears of verification:

Verified Project Reduction Enhanced Sequestrati@O,¢
Method Two where harvesting is planned within 100 years of verification:

Verified Project Reduction = Reduction Value Achieved (RVA) +
Future Reduction Value (FRA) + Delayed Harvest Value (DHV)
where:

1 RVA = (Enhanced Sequestrati@O,42)*(Years since last verified reduction/100)

' FRV = Enhanced Sequestrati@0,¢)*(Years until next planned harvest/100)

1 DHV = (Enhanced Sequestrati@O,¢ as of last verification)*(Years since planned
harvest or years since last verification/d@fich ever date is most recent)

1 Note:DHV only calculated if the date for a planned harvest has been passed, no harvest
has occurred and there has been norsave

The two methods are illustrated by examples and graphs in Appehfand an afforestation
exampleis also provided applying the two methods in Appendix A2.

Since project reductions must be verified, onlypest credits are recognized. Given tipe
front project costs to a proponent, the Pacific Carbon Trust is consid@ringestment to
provide an economic incentive to encourage proponents to carry out forest offset projects.

3.4  Quantification time period

Baseline and project emissions arthovals will vary over time and must fegecastn a table

and supportingraph depicting time on theaxis and tonnesf CO,e on the yaxis. Baseline

and project emissions and remowvalgst be projected forward from the date of project initiation.
Thetable andgraph should be supported with written explanations atftariges in emissions

and removals over time. An example of quantification of emissions and removals is shown in
Appendix A.
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The validation of the plan, including the forecasts in the,gs valid for a chosen period that
may be shorter than the total project length (e.g., the first 20 or more years of a full rotation of 80
years). The&emission Offsets Regulatiepecifies al0-year validation periotdy default but
permits the directodesignated for the purposes of thee regulation to tmdger validation
periods for biological projects such as forest offset projdtis.expected that the validation
period will be:
1 10 to 20 years for fertilization projects; and
1 Up to the year oplanned harvest but no more than 100 years for afforestation and select
seed use projects. The time period to planned harvest will normally be shorter for short
lived species and longer for lotiged species.

Note that the validation time period beireferred to here is how lortgat a proposegroject

meets the offset eligibility criteria. Within the validation perigatjuctions can beeportedn

project reportshat are subject to verification In Chapter 1.4 related
the Protocokets up to a 10 year time period for whatforestation, select seed use, and

fertilization offset activities can occurFor example, &alidatedproject planwith a validation

of 60 yeargnayincludeup to 10 years of fertilization actty andqualify the verifiedoroject
reductions stemming from those activitieghin the following50 year perio@s being eligible

for recognition as emission offsets under the GGRTA

At the end of the validation period, a new projgleinand validatio are required. This new

project could be simply an extension of the initial project (plgntingadditional areg).

Baseline and project emissions and removals must be updated if better information, for example
through inventory and monitoring (seedpiter 5.0)and improve growth and yield modgis

available at the start of this new project. This may happen, for example, if a change in climate
results in a change in the growth of trees or other carbon pools.

3.5 Reporting

For projects to be recogred as emissions offsets under the GGRTA, a proponent must prepare a
project report and have it verified by a verification bd8ige section 5 of tHemissions Offset
Regulationfor more information. The purpose of tipioject report isn part,to acount for

project removals and confirm that no reversals are occurring (or alternatively if they are
occurring to describe their nature and extent).

Carbon removal estimates include:

An assertion of the baseline emissions and removals based on modedanéidye legitimate
reasons for the baseline to change between reports (e.g. improvements to the models).

An assertion of the project emissions and removals based on field sampling and models.
An assertion of the project reduction, emissions reductioamovals enhancement.

An assertion of the Verified Project Reduction calculated following the Quantification methods
in the protocol.

Calculations supporting the assertion of verified project reduction including calculations for each
selected source, sirtk reservoir.
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Reversal assessmenthe project reporshouldidentify if anynatural or humadisturbances
have occurred, the date of the disturbance, the extent of the disturbance, whether it is a
significant disturbance, and whether it led to a revexfsabligated reductionsDisturbances
should be captured in inventory updates (as discussed in 6.3).

The Reporting Silviculture Updates and Land status Tracking System (RESULTS)
www.for.gov.bcca/his/results/index.htshould be used prior to free growing to track

monitoring results (including silviculture stocking surveys and select seed use) from forest offset
projects over time including projects on both Crown and private land.

Project Project Projetct :Dergf)ertct
plan report repor
2010 20p30 2050 2060
Validation Verification Verification Verification
of plan of report of report of report
2011 2030 2050 2060
Activities
2011 - 2018

Validation period
201 1-2060

Figure: Diagram illustrating possible combination of timelines fopebject reporting,
validation and verifications.

After free growing has been attained, inventory and monitoring information is to be provided in
VRI format, or to NFI format standards where detailed soils and litter information is reported,
order to be loaded and maintained in the corporate provincial andaiabventory and

monitoring database.

40 Permanence

4.1 Framework

Forforest offset projectghe Emission Offsets Regulati¢8ection3(2)(r)) requires that the
atmospheric effect of @HG reduction achieved by the projeatl endurefor at leastLO0 years
The guantification methods discussed in Chapter 3.3 above take this requirement into account.
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A reversal is a loss to the atmosphere of an amount of carll®RGsstoredor sequestereith

reservoirs. In forests, a reversal could occur duataral disturbances (fire, insects, disease) or
harvesting. Project proponents must demonstrate, throogitoring that any increase in

carbon stocks relative to baseline levels is maintained over time. If there is a loss in verified
projectreductions btween one reponyg period and the next, thigll beconsideedto be a

reversal, regardless of cause, unless the reduction is part of planned forest management activities
that are documented in the project ptard accounted for in the project reductegprantification

4.2  Alternative approaches to risk

The Emission Offsets Regulatig8ection3(2)(r)) requires that a riskitigation and contingency
plan be preparefibr sequestration projects

However, regardless of the measures taken in aniggation and contingency plan, there is

still a risk,which varies according tecosystem, weather and other factors, that carbon stored in
forests will be emitted to the atmosphere due to natural disturbance. It is unlikely that-any risk
mitigation and contingncy plan could fullensurethat there would be no reversals.

Approaches to addressing the risk of reversals in three other protocols were reviewed (see
Appendix C) and summarized in Table 2.

This Protocol does not recommend an approach to the riek@fsals The proponent should
therefore describe their suggested approach to managirtgpsskim their riskmitigation and
contingency planOther Isk aspects of a project (such as continued corporate existence) may
also be addressed explicitly ttugh a procurement or contraégixperienced gained in managing

risk along with information about risk reversals may lead to a preferred approach being adopted
and reflected in a subsequent version of this Protocol.

Risk management approaches may alsdeveloped and refined outside this protocol between
proponents and Pacific Carbon Trust.

Table 2: Approaches for Addressing Risk of Reversals

Discount Buffer pool Reversal

(assurance) factot replacement

A discount is A O6buffer pool 6 i s |Proponentcommits

applied when the area of credited reductions) to accour] in their contigency

calculating project| for risk reversals. For example, if ten 100 plan to replace the

redudions to hectare sized areas are tredtedsimilar reversed offset

account for the risk eleventh one is added in cadaeversal. credits with a

of reversals. treatment project.
This may also be
addressed by
obtaining insurance*

* For examplea type of insurance where the reversal of offsets are covatedighat the present time there are no
functioning insurance mechanisms for forest offset projétis may emerge
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4.3  Risk-mitigation and contingencyplan

A risk-mitigation and contingency plan must be developed, as required limtission Offsets
Reguation. The pl an can provide a 6benchmarkdé for a
occur. Such a plan could include:
T identification of the reversible elements
discussion of the history and level of 8o the specific ecosystems and tree species
involved in the project.
1 actions to be taken to suppress or mitigate the reversibility of GHG reductions, which
could include:
o taking a landscape or portfolio view. For example, a project could consist of
seveal stands dispersed over a landscape, or of stands with differing age or
species characteristics (e.g., susceptibility to fire or a disease or insect pest) to
reduce the risk that the entire project will be affected by a disturbance;
0 selecting sites withelatively low risk of natural disturbance;
0 using preventative measures such as fuel management (e.g., prescribed burning),
fire breaks, and ensuring suppression infrastructure is readily available.
1 if a default riskapproachs not used, mechanisms fomepensating for reversals of
carbon storage.
1 plans for monitoring carbon reversibility and r{gkso see Chapter 5.0)

4.4  Reversals due to planned harvesting

One method for ensuring that GHG reductions are additional to the baseline and are permanent

for the duration of the project is to establish stands so that they will reach harvestable conditions
at different times. Such an approach would increase the likelihood that the project carbon stocks
would exceed the baseline at all times.

The project plan shuld identify when (or if) harvesting is expected in the offset treatment area.
The potential for earlier harvesting should be addressed in thenttigiation and contingency

plan (e.g., to address a forest pest)l reflected in the quantification ofgpect reductions (i.e.,

via the 0 dEknsssian OffsetdRegulatiomtdd én chapter 3.1)If harvesting is

conducted before expected timelines in the validated project plan or for reasons other than noted
in the riskmitigation and contingengylan, then the project proponent may be held responsible

for the reversal.

As noted on Table 1, it is recognizedSSRs 11, 12 and IBatmilling and transportatiorgnd
the fate of harvested wood products as reservoirs or through decay and burnivayecan
effect on emissions and reductiortsowever,activities that are related tarvested wood
products are not included as SSRs for the forest projects in this Prdttmelto address and
guantify these impacts may be the subject of another pitot&wmicy and technical issuased
to be addressed before these SSRs can be tracked.

4.5 Reversals below the project baselines

A reversalmay occur due to a catastrophic disturbance (like wildfire)ltwers the live
standing forest carbon stocks oe firoject area below the standing live stocks established for
the baseline. In such a case, a decision will be required on whether to terminate therproject
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proceed with a new projectf a new project proceeds, an appropriate baseline will needrée be
defined

5.0 Leakage

The IntegovernmentaPanel on Climate Change (IPC&€e f i nes 0§ | ferakicpgtedd as t
decrease or increase in GHG benefits outside
of t he pr o] This Protaeallielow) iedognizes thé potential for leakage due to the
specified forest offset projects but does not require that the project plasstishkage.

Government can address this concern as noted below.

Threepotentialkinds ofleakage are (i) deforesttion, (ii) the allowable annual c¢(AAC)

effect, and (iii) select seed supply shortageslvertentlystemming from forest offset projects.
Relatedtothé d e f o r emder aniafforesiation offset project in one locatierg(,that
converts agriglture land to forest land) could contribute to deforestation in anothereagea (
where forest land is converted to agricultural use). This potential leakage concern should be
prevented or mitigated by the BC governnienbmmitment to develop legisiah in 2010 to
achieve zero net deforestation by 20CGovernment is expected to monitor deforestation
activities and can assess if offset projects are creating an unintended pressure

Il n t he Od&xamplegtte inereaased forest cover and timbkmve generated by an

offset project could result in the AAC overall being increlasihin the management unie.Q.,

tree farm license). For example, an offset project in ungulate winter range could address existing
forest cover constraints and allow gezaharvesting in neproject areas This potential leakage
concern maye preventeaditigated when the chief forester (or deputy chief forester) makes

AAC determinationdy accounting for the intent of an approveckest carbon offset project, or
alterndively assessed so that this leakage issue (if a concern) is better addressed in the future.

Related teselect seed supplin general there is sufficient select seed available for both
conventional (nofoffset) and offset project uses so that leakagelslnot be a concerrOffset
project use may increase demand for select seed which could result in increased select seed
supply. Tree Improvement Branch routinely monitors select seedndgenetic worth,

including changes in natural stand and orclsaet inventories. Impacts related to leakage
issuesstemming from offset projects due to potential seed supply shortages (should they occur)
can be assessed and, if needed, be reflected in future revisions to the Protocol.

6.0 Inventory and Monitoring

A baseline inentorybased on a field assessmsmeeded tguantifyinitial baseline removals
(existing carbon stocks)nd, using an appropriate modelforecastbaseline and project
removalsover time (as addressed in Chapter 3@griodic monitomg is needecdhi order to

assess whethéneforecased project removals the project plamaterialize. Monitoring can

be used: (i) to update reported project removals; (ii) identify potential pests where treatments
may be needed to prevent reversalg.(consistent with the risknitigation and contingency

plan); and (iii)identify if a reversal has occurred (as discussed in Chapter 4.0)settisn of

the Protocol describdsw inventory and monitoring should be carried oLite recommended
frequency and approactotmonitoring is summarized in Taldelow.

Table 3: Inventory and Monitoring Frequency and Approach
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Inventory and In support of project repofi.e. as peEmission Offsets Regulatipn
monitoring frequency | but no longer than 10 years

Inventory and Silviculture stocking surveys (to assess stocking and growth) and
monitoring method following free growing with establishment of change monitoring

inventory (CMI) conducted to published vegetation resource inver
(VRI) and national foreshventory (NFI) standards

Reversal assessment | As identified in the riskmitigation and contingency plan but no long
than 5 years

6.1  Inventory and monitoring methods

Inventory and ranitoring to a well defined set of standards and procedures igiaksenrder

to verify that estimated project removals in the project plan are being attaimeBC Ministry

of Forests and Rangmve a comprehensive set of inventory and monitoring standards and
proceduresreferred to as the vegetation resourcesnitory (VRI), that have been scientifically
peer reviewed and meet acceptable national and international staholaedsmplethe
Canadian Council of Forest Ministers (CCEN)any of theinventorystandards and procedures
developedy the BC Ministry ofForests and Rand®ve also been adopted by the Canadian
Forest Service for use in the National Forest Inventory (NFi)is, with the exception of the
detailed soils and litter procedures and standards found in the NFI, both the provincial and
federal sytems are closelynterconnected

Two methods for project monitory ae recommended: (Dne suitable for small or less
complex projectsd.g.,an afforestation project covering a few hectarasi(2) the other
method suitable for larger more compleXorest offsefprojects where information is required
over a significantly larger area.(.,project cover®ne or more tree farm licenses where the
ability to forecast projeateductions is difficult). For both small and large projects, a field
revesal assessment should be undertad@rsistent with commitments made in the fisk
mitigation and contingency plan.

TheBCMi ni stry of For eSlicultare Survéy @mapduiesManialo 0 9 )

Stocking and Fre&rowing Surveyrovides methods for datollection and compilation (see
http://www.for.gov.bc.ca/hfp/publications/00099/Surveys/Silviculture%20Survey%20Presé6R@Manualpril%201%202009.pdf

After free growing is achieved, the silviculture stocking surveys are replaced by Change

Monitoring Inventory (CMI) wheréimber and ecologicadttributes collected are to Vegetation

Resource Inventory (VRBtandard and soils and litter attributes, if collected, are to National

Forest Inventory (NFI3 t andar ds. BC Ministry of Forests a
for VRI and CMIi and their application for inventory and monitoringre provided in

Appendix C.

The National Forest Inventory Groundplot protocol can be used for monitoring purposes as an
alternative to VRI wherétter and soil carbon stocks are being repo(teter to Appendix C)

Proponents proposirgjternativeinventory and monitoring appraaesto thosedescribed in this
Protocol must demonstrate that theormationneeded to assess project removals (carbon

® The VRI standard includes that work should be conduayesh RPF, RFT, or PAg who is VRI certified
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stocks) relative to baseline removalg&heredn a manner that is transpargmiable and
verifiableby third party and to inteationally accepted standards

Written procedures should be established for each measurement task outlining responsibility,
timing and record location requirements. The greater the rigour of the management system for
the data, the more easily an audit Wil to conduct for the projeas part othird party
assurance.g.,theverification process (see Chap# below).

6.2  Forestinventory updates

The management of the project must include a methodology to update the forest inventory,
accounting for hatest, growth, and natural disturbanc&e inventory needs to be updated
following a significant reversal (as discusse®.id above). Otherwis@ventory updates can be
conducted with the use of forest growth models that rely on fieldcddeted fom field

monitoring surveysThis is intended to minimize errors associated with dependence on growth
models.

6.3  Inventory and monitoring data transparency

Inventory and monitoring data and mapping prepared for forest offset projects, including the
monitoring documentneeds to be made publicly availakilecluding use by verifiers, agency
staff and stakeholdérand be consistent with the requirements under section 9 Bhtission
Offsets Regulationoncerning the retention of project record3ata ccemed by the BC Ministry
of Forests and Ranges sensitive may be considered confidential and not made publicly
available.

7.0 Third Party Assurance
Third party assurance includes:

1 Validation the process used to determine that a proposed project e eftset system
eligibility criteria; and

1 Verification the process for evaluating a GHG assertion of emission reductions or
removals against agreed verification criteria.

Requirements fovalidation of the project plan anerification of project repas are provided in
the Emission OffsetRegulation This Rotocol can serve as a tool that assisiglators and
verifiers-- as well as proponents preparing a project plan. Over time a separate forest
verification protocol may be developed to coempint and augment this Protocol.

Third-party verifierscanprovide quality assurance about key information such as that obtained
from inventory and monitoringVerification caninclude for exampleyisiting portions of the
project area, as well as an o#fireview of inventorsand monitoringoroceduress they relate to
the offset activitiesd.g.,afforestation, select seed use, fertilization)

The professional qualifications of gext validators and verifiers aseldressed in thEmission
Offsets Regation.
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Glossary

Additionality (or incrementality) i to creatdorest carbon credits, proponent needs to
demorstrate that the carbon redudge., due to emission reductions or removal enhancements)
from the pr o] ewhatwoutd have accureed lthd rto charmgéin rhanagement
strategy taken placeé€..,th e &6 b as el i(Graig asdBelli2@®)i o0 6 )

Afforestationi is the direct humamduced conversion of land that has not been forested since
December 31, 1989 to forested land through planting, seeding and/or-mdueed promotion

of natural seed sougs United Nations Framework Convention on Climate Chan@&te that

the international afforestation and reforestation definitions have been combined into the term

Aaf forestationo for use in BC to avoid confus
o0reforestationd within a forest management <co

Assurance factori accounts for the risk and magnitude of carbon sequestration revéhsal
assurance factor accounts for the expected reversal events across all the years the forest is
eligible to receve credits for carbon sequestration. This addresses liability accruing with credits
for projects due to risk of reversal (Alberta Environment 2007)

Baseline emissions in relation to goroject, means an estimate of GHG emissions from all
selected sourseand reservoirs, assuming the project is not carriedemisgion Offsets
Regulation

Baseline removals in relation to a project, means an estimate of removals by all selected sinks
and reservoirs, assuming the project is not carriedeouission Offsts Regulation

Baseline scenarid in relation to a project, means one or more hypotheses that: (a) are made, in
part, on the assumption that the project is not carried out, (b) are about activities that will have an
effect on GHG emissions or removaladgc) enable the estimation of baseline emissions and
baseline removal€Efmission Offsets Regulatipn

Biomass Expansion Factor§ converts merchantable volume (cubic metres/ha) to biomass
(t/ha). (Canadian Forestry Service 2006)

Carbon dioxide equivalent(CO2e)i There are six main greenhouse gases which cause climate
change and are limited by the Kyoto protocol. Each gas has a different global warming potential.
For simplicity of reporting, the mass of each gas emitted is commonly translated intora carb
dioxide equivalent (CO2e) amount so that the total impact from all sources can be summed to
one figure(The Carbon Trust 2007)t is derived for carbon in a forest by way of conversion

once the amount of carbon is known (1 tonne carbon = 3.667 W)

Carbon stocki quantity of carbon held within a reservoir at a specified time (Environment
Canada 2008)

Clean Development Mechanisni an arrangement under the Kyoto Protocol allowing

industrialized countries with greenhouse gas reduction commitreeimgest in projects that

reduce emissions in developing countries as an alternative to more expensive reductions in their
own country. A crucial feature of an approved CDM carbon project is that it has established that

the planned reductions would raxtcur without the additional incentive provided by emission
reductions credits, a concept known as fiaddit
Conference of Parties (COP/MOP) of the United Nations Framework Convention on Climate
Change (UNFCCC)http://cdm.unfccc.int/index.html
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Climate Change Technology Early Action Measures (TEAM) TEAMG6 s mi ssi on |
in technology demonstration and late stage development in support of early action to reduce
GHG emissions (or enhance GHG removals), nationally and internationally, while sustaining
economic and social developmemiww.team.gc.ca/englisiiGovernment of Canada)

Emission offseti as established, apprayer recognized under tiiEmission OffsatRegulaton
for the purpose of (a) reducing GHG emissions, or (b) reducing atmospheric GHG concentrations
through storage, sequestration or other me@nsghhouse Gas Reductions Target Act)

Emissions reductioni means baseline emissions minus project emisgemsssion Offsets
Regulation

Fertilization T addingnutrients to increase tree growth on sites deficient in one or more soll
nutrients ((BC Ministry of Forests and Range 2009)

Forestland i for the purposesf this protocbincludesall land with woody vegetation

consistent with the following thresholds: (i) 1 ha minimum land area; (ii) 25% minimum tree
crown cover (at maturity); (iii) 5 metre minimum tree height (at maturity); (iv) 20 metre
minimum width (dstance between trunksorest land also includes systems with vegetation
that currently fall below, but are expected to exceed, the threshold of the forest land category.
(BC Ministry of BEGreenhouwseGag InventoB Ré€pOrt@80

Genetic worth (GW) i means a measure of the genetic quality of a seed or vegetative lot over
wild stand material, measured for a specific traig (growth, wood density, pest resistance).

Greenhouse ga$ means any or all of carbon dioxide, methane, nitoxide,
hydrofluorocarbons, perfluorocarbons, sulfur hexafluoride and any other substance prescribed by
regulation(Greenhouse Gas Reductions Target Act)

Greenhouse Gas (GHG) protocol a widely used standard for emissions reporting developed
by the World Rsources Institute and the World Business Council for Sustainable Development
(2005)

Greenhouse gas reductioii means (a) a reduction of GHG emissions, or (b) an enhancement of
GHG removalsEmission Offsets Regulatipn

ISO 14064- an international standdufor corporate emissions reporting. It builds on the
approach outlined in the Greenhouse Gas Pro{d¢@ Carbon Trust 2007)

Leakage (or land use leakagé) the indirect impact that a targeted land use,-las®lchange
and forestry activity in a certaplace at a certain time has on carbon storageaher place or
time (IPCC 2003i.e.,that emissions or removals beindftdd to another site or sourcetaken
into account

Monitoring T periodic measurement of GHG emissions/removals (Canadian Fd3estige
2006)

Permanence- refers to the longevity of a carbon pool and the stability of its stocks within its
managerant and disturbance environment (Greig and Bull 2009)

Project i means a course of action undertake to achieve GHG reduEtinisgjon Gfsets
Regulation
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Project emissions’ means an estimate of GHG emissions from all selected sources and
reservoirs Emission Offsets Regulatipn

Project reduction i means the total emissions reductions and the resembhhncement, less
any discount applakin accordance with a rigkitigation and contingency plaiihission
Offsets Regulation

Project removalsi means an estimate of removals by all sel@ésinks and reservoirkrfission
Offsets Regulation

Quantification methodologyi provides detailed imirmation on the baseline, monitoring,
reporting and quantification of GHG emission reductions/removals for a specific project in an
offset system. (Alberta Environment 2008)

Reali an eligibility criterion requiring that the offset project be a speciit identifiable action
that results in net GHG reductions or removals after leakage is taken into gé&ooaranment
Canada 2008)

Reforestationi the reestablishment of trees on denuded forest land by natural or artificial

means, such as planting aneédiag (Canadian Forest Service 200gte Canadads def i |
of reforestatiori which is used in this Protocels different than international definitions that

link reforestation tdand that was forested but that has been converted téorested lad (see
http://unfccc.int/cop7/documents/accords_draff) pdf

Removals enhancemerit means baseline removals minus project remoatsgsion Offsets
Regulation

Reservoiri a physical unit bocomponent of the biosphere, geosphere or hydrosphere with the
capability to store or accumulate a GHG removed from the atmosphere by a GHG sink or a GHG
captured from a GHG source, for example, trees, soil, oil and gas reservoirs and oceans
(Canadian Faast Service 2006)

Reversali means loss to the atmosphere of an amount of carbon or GHGs stored or sequestered
in reservoirs Emission Offsets Regulatipn

Select seed useplanting seedlingdrom natural stand superior provenances and orchard seed
sourcesselected for specific traite promote faster growtlincreased timber volume andrbon
content, and resistance to insects and dis¢Bs2dinistry of Forests and Range 2009)

Sink i any process, activity or mechanism that removes a GHG from the dteneganadian
Forest Service 2006)

Sourcel any process or activity that releases a GhIG the atmosphere (Canadian Forest
Service 2006)

Tree1 a woody plant that is usually singigemmed and has the potential to reach a height of 5
metres at maturit{Canadian Forest Service 2006)

Validation i the process used to determine that a proposed project meets the offset system
eligibility criteria (Canadian Forest Service 2006)

Verification T a systematic, independent and documented process for the evabfiaiGtG
assertion of emission reductions or removals against agreed verification criteria (Canadian Forest
Service 2006)
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Appendix A: Project Quantification

A.1l: Project Quantification Methods

See Chapter 3.@r related discussiomNote that the digrams in A.1 illustrate carbon
sequestration but do not show emissions. Detailed examples provided in A.2 show both carbon
sequestration and emissions.

Method One: where no harvesting is planned within 100 years of verification:

Verified Project Reduabn =Enhanced Sequestrati@O,.

No Planned Harvest (will maintain for 100
years following verification)

250

200 J\—"" —a&— E nhanced

150 \d S equestration

" coze)

100 A umulative V erifie

A P roject Reduction
50 ‘—/",——“—"
0 : : : : : : f : : : :

0 10 20 30 40 50 60 70 80 90 100

Method Two: where harvesting is planned within 100 years of verification:

Verified Project ReductioWPR) = Reduction Value Achieved (RVA) +
Future Reduction Value (RR + Delayed Harvest Value (DHV)

Where:

1
1
1

= =4 -8 8 -

RVA = (Enhanced Sequestrati@0.42)*(Years since last verified reduction/100)

FRV = (Enhanced Sequestrati@O,q)*(Years until next planned harvest/100)

DHV = (Enhanced Sequestrati@O,¢ as of last verification)*(Yearsste planned

harvest or years since last verification/l@tich ever date is most recent)

Note: DHV only calculated if the date for a planned harvest has been passed, no harvest
has occurred and there has been no reversal

YV = Year of Verification

ES= Enhanced SequestratiQ®,

NPH = No Planned Harvest

CVPR = Cumulative Verified Project Reduction
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Example A Harvest at Year 100

YV ES NPH RVA | FRV| VPR| CVPR
0 0 100

10 20 100 1 18 19 19

20 40 100 1 16 17 36

30 60 100 1 14 15 51

40 80 100 1 12 13 64

50 100 100 1 10 11 75

60 120 100 1 8 9 84

70 140 100 1 6 7 91

80 160 100 1 4 5 96

90 180 100 1 2 3 99

100 200 100 1 0 1 100

100 + a Day 0 100

250

200

150

100

50

0

Harvest at Year 100

0

/N

10 20 30 40 50 60 70 80 90 100 100

+ a
Day

—8— E nhanced
S equestration

C02e)
A umulative V erified

P roject Reduction
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Example B Harvest at Year 50 and Year 100

W ES| NPH | RVA | FRV| VPR| CVPR
0 0 50
10 20 50 1 8 | 9 9
20 40 50 1 6 | 7 16
30 60 50 1 4 | 5 21
40 80 50 1 2 | 3 24
50 100 | 50 1 0 | 1 25
50+aDay | O 25
60 20 | 100 1 8 | 9 34
70 40 | 100 1 6 | 7 | 41
80 60 | 100 1 4 | 5 | 46
90 80 | 100 1 2 | 3 | 49
100 100 | 100 1 0o | 1 50
100 + a Day| O 50

120

100

80

60

40

20

Harvest at Year 50 and Year 100

B>
>
>

| et
>

60 +
70 +
80 -+
90 +
100 +

100 + a Daym—" |

0
10 +
20 +
30 +
40 +
50 +

50 + a Da

—— E nhanced
S equestration

(C0O2e)
4— Cumulative V erified

P roject Reduction
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A.2: Project Quantification Example

Project: 1000 ha Afforestationwhere no harvesting planned within 100 years

This example is used to show the importance of full emissions accounting for projects. This
example assumes a site preparation treatment (slash burn) with ansaiated high early
emission. Other afforestation projects that avoid earlyemissionswill provide early verified
project reductions.

Project/treatment conditions:

1 Land use conversion to ndarest occurred in 1984; some biomass on site
1 Treatment in 209; site preparation, and plant lodgepole pine, assumed site index of 20

Calculation assumptions:

SSR1: Materials Facility Operations
1 No fertilizers used therefore no need to report

SSR2: Materials Transportation
1 Noaircraft used therefore no need tpod

SSR3 Labour and Equipment Transportation

1 tCO/km based on particular type of truck used
1 200 km/day per truck

1 multiplier =-0.00002592 €0,Jkm

1 For planting: Zrucks (crewy x 10days

1 For baseline inventy: 2 trucks x 2 days

SSR4 On Site Devlpment and Operatiorisno activity
SSR5 Fertilizer Use on Sité no activity

SSR6: Prescribed Burning
1 Additional 1% ofCO, losses as other GHGs from burning

SSR8 Living Biomass Reservoirs
1 Based on TIPSY G&¥nodelinput & CBM-CFS3output

SSR9 Dead Wood Reservoirs
1 Based on CBMCFS3 output.

SSR10: Litter and SoilReservoirs
1 Based on CBMCFS3 output.
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Table 1 below estimates of sources, sinks and reservoirs every 10 years for a simulated 100 year
afforestation project. These are not the actual dfication of credits (see table 2).

Table 1: Estimates of sources, sinks and reservoirs every 10 years

Year 0: Planting 1000 haall units are £0O,)

SSRs # Baseline Project Difference Comment
SSR 3 0 -1.2 -1.2
SSR 6 0 -774.6 -774.6
SSR 8,9,10 960 667 882 983 -77 684 Due to site preparation activity
Net -78 460 Source
Year 10(all units are €O,
SSR 3 0 -0.2 -0.2 Inventory/monitoring; verification
SSR 8,9,10 960 667 819 176 -63 807
Net -63 807 Source since year 0
Year 20(all units are 1CO,)
SSR 3 0 -0.2 -0.2 Inventory/monitoring; verification
SSR 8,9,10 960 667 861 450 42 274
Net 42 274 Sink since year 10
Year 30(all units are €O,
SSR 3 0 -0.2 -0.2 Inventory/monitoring; verification
SSR 8,9,10 960 667 959 227 97777
Net 97 777 Sink since year 20
Year 40(all units are €O,y
SSR 3 0 -0.2 -0.2 Inventory/monitoring; verification
SSR 8,9,10 960 667 1074 796 115 569
Net 115 569 Sink since year 30
Year 50 (all units are €O,y
SSR 3 0 -0.2 -0.2 Invenbry/monitoring; verification
SSR 8,9,10 960 667 1170214 95 418
Net 95418 Sink since year 40
Year 60 (all units are €O,y
SSR 3 0 -0.2 -0.2 Inventory/monitoring; verification
SSR 8,9,10 960 667 1 249 656 79 442
Net 79442 Sink since year®
Year 70 (all units are €O,y)
SSR 3 0 -0.2 -0.2 Inventory/monitoring; verification
SSR 8,9,10 960 667 1311 420 61 764
Net 61764 Sink since year 60
Year 80 (all units are €O,y)
SSR 3 0 -0.2 -0.2 Inventory/monitoring; verification
SSR 8,910 960 667 1359941 48 521
Net 48 521 Sink since year 70
Year 90 (all units are CO,)
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SSR 3 0 -0.2 -0.2 Inventory/monitoring; verification
SSR 8,9,10 960 667 1 405 428 45 486

Net 45 486 Sink since year 80

Year 100(all units are €O,y

SSR 3 0 -0.2 -0.2 Inventory/monitoring; verification
SSR 8,9,10 960 667 1444 289 38 862

Net 38 862 Sink since year 90

Table 2: Estimationof CO;benef it for credits based on the
Two possible formulas can be useddoantification: use Method 1 when there is no expectation
of harvesting the project area; use Method 2 when harvest is planned.

Project | Source/Sink | Cumulative Verified Cumulative Verified
Year Sub-Totals | Project Reduction- Project Reduction-
(CO2e per Method 1: Enhanced Method 2:
decade) Sequestraton where no | Cumulative where
harvesting planned within | harvesting planned in
100 years) year 100 see Table )3
0 -78 460 -78 460 -78 460
10 -63 807 -142 267 -142 267
20 42 274 -99 993 -106 334
30 97 777 -2 216 -33 001
40 115 569 113 353 42 119
50 95 418 208 212 94 598
60 79 442 288 212 130 347
70 61 764 349 976 151 964
80 48 521 398 497 164 095
90 45 486 443 983 170918
100 38 862 482 844 172 861

Method One: Verified Project Reduction Enhaned Sequestration G

Method Two:
Verified Project Reduction (VPR) = Reduction Value Achieved (RVA) +
Future Reduction Value (FRV) + Delayed Harvest Value (DHV)

Table 3: Additional variables required for quantification using For Method 2 (see formulas
in 3.3 and Appendix A)

Project | Years Until | Reduction Value | Future Verified
Year Planned Achieved (RVA) | Reduction Project
Harvest Value (FRV) | Reduction
(CO-e per
decade)
20 80 2114 33819 35 933
30 70 4 889 68 44 73 333

45



Draft1.1for discussion

40 60 5778 69 342 75120
50 50 4771 47 709 52 480
60 40 3972 31777 35749
70 30 3 088 18 529 21617
80 20 2426 9 704 12 130
90 10 2274 4 549 6 823
100 0 1943 0 1943

Afforestation Offset Quantification Example

o 600
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o — - Harvest in 101 /,—

= 400 - —

o //

8 300 - -

x 200 - ad R

% 100_ ///./._—.

Q y

% 0 T T .\.//_'1 T T T 1 1 1 1

= -100 - S e~

£ -200

S BLRBYLBBLELL LY
O O 0 O O O O O 0O O «— «— +«
N N N NN N &N N N AN NN N

Year

Figure 1 Cumulative Verified Project Reduction for afforedation example with and
without planned harvesting of the project area.
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Appendix B: Comparison of Risk Management Approaches

Climate Action Reserve
Updated ForestProject Protocol
April 2009

Alberta. Quantification
Protocol for Afforestation
Projects
September 2007

CFS Offset System
Quantification
Protocol for
Affor estation
Projects
DRAFT July 2006

Proponents contribute fob u f f e basqu ono
project specific risk assessme@limate Action
Reserveds Updated For
documend provides a framework and default
values for assessing financial, management, s(
natural disturbance and data accuracy risks.

Appendix C pp 6571.

In the event of a reversal, the proponent is
obligated to compensate the reversal using
mechanisms i specified order: (1) surrender
unsold credits; (2) withdraw from the buffer pod
or (3) purchase credits from outside the buffer
pooli if the reversal is a result of negligence.

At page 6, th&€AR documerit s ay s : A
project will terminate whea nonrintentional
reversal occurs that reduces the standing live
carbon stocks below the baseline of standing lij
carbon that was estab
inception. A new forest project may be initiated
the same area as a previously terminateeistor
project as long as any reversal of GHG reducti(
from the former project has been completely
compensated for throu
pool or alternatively through a thigharty

i nsurance mechani smo

Assurance factori a 10%
reduction is appliedtGHG
removals for all projects to
account for the average risk ¢
reversal, based on a review g
average rates of disturbance

(Pg 29).

AThe assuranc
accounts for the risk and
magnitude of carbon
sequestration reversal due to
fire, drought, pestrad other
disturbances. This factor
accounts for the average
number of reversal events
anticipated over a 20 year
period. The assurance factor
accounts for the reversal eve
across all of the years that thg
forest is eligible to receive
credits for carbon
sequestration. This prevents
any liability accruing with
credits for afforestation
projects due to the risk of
reversal . o Pa

Proponent replaces
reversal:

If a reversal of issued
offset credits occurs,
as determined in a
verified
Reductions/Removal
report, the Proponent
is required to replace
the reversed offset
credits with eligible
and valid units. Page
16.

Proponents would be
expected to manage
risks through risk
management actions
such as: risk
reduction,
monitoring,
diversification of
project patfolios,

and conservative salg
and estimation of
carbon credits.

The threeabove noted documendgal with the risk of reversals in different ways in terms of:
1 Balancing of risk between project proponents and the GHG offset purchaser.

1 The factors condered (.e., natural disturbanceersusmore comprehensive assessment

of biological, economic, business management and social risks).
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Appendix C: Developing a Forest Project Carbon Inventory

This appendix provides guidance to quantify a forest pidject i ni t i al f orest <car
explains how to identify the required and optional forest carbon pools to measure for a forest

project, as well as the steps necessary for calculating the existing carbon stocks in the selected
pools within the projdcarea. This information will serve as the basis for estimating carbon
stocks in a projectdbs baseline over time, as
the project activity. The assessment of GHG reductions and emissions from foesss@e

based on changes in forest carbon stocks over time. The forest project inventory provides the
accounting foundation for assessing these changes.

This appendix explains the essential components to complete the forest project carbon inventory.
It then provides guidance regarding the quantification of all required and optional direct carbon
pools. Please refer to the Worksheet for Summarizing Carbon Pools and GeycLidél

Carbon Weight, Tabl€2, which should be used to quantify each of thex#g

C.1 Provide Background Information on Forest Area

To begin the inventory process, you must supply a general description of the activities and land
use patterns that influence your project forest carbon stocks and biological emissions. This
informaton should help inform the initial design of your forest inventory if needed, as well as
your estimations of forest carbon stock and emissions. This information will be reviewed in the
verification process.

When you are ready to quantify your forest carbtocks, you should provide the following
informationwhich is also included on a map

Forestownershipand project boundaries

Sizeof forest ownership area

Latitudelongitude, or land title or land survey

Existing land cover and land use

Topography

Forestvegetationypes

Site classes

Watercourses in area

=4 =4 =4 -8 _98_9_95_--°

C.2 Measure Carbon Pools in the Project Area

The required measurements to determine carbon stocks are broadly grouped into the following
categories:

1. Aboveground living biomasg§part of SSR8from Table 1)

2. Belowground living biomasgpart of SSR8 from Table 1)

3. Deadwoodbiomass orsite (SSR9 from Table 1)

4. Litter and ®il carbon (SSR10 from Table 1)

C.3 Onsite Forest Inventories

All calculations are to be done in metric units in adeoace with the standards for forest
information provided on the website. All calculations must be correctly converted to metric
tonnes carbon dioxide equivalent. To develop estimates of carbon stocks irbtreprzols
identified in TableC.2, a forestnventory must first be conducted.
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Standard forest inventories require the establishment of sample plots and provide inventory
estimates in terms of cubic meter volume. These measurements are based on the species, trunk or
bole diameter, form and height tbie tree.

The equations provided in this appendix facilitate biomass and carbon mass estimations using the
bole diameter and total height for live trees and sound standing dead trees. Estimates of lying
dead and standing dead tree (for4sonnd trees)ibmass can be computed in terms of cubic

volume and subsequently converted to biomass/carbon mass estimates.

A complete inventory must include a sampling methodology, a set of inventory plots, and
analytical methods to translate field measurements irltoneand/or biomass estimates. The

plot data used for deriving the estimates for verification must have been sampled within the last
10 years. The scheduling of plot sampling may occur in one time period or be distributed over
several time periods. Eithapproach is acceptable so long as an inventory of the entire project
area (its required carbon pools and corresponding sample plots) is completed witear 10
intervals.

An exception to the XQear plot life is accepted where the Project Developer earodstrate to

the verifier that the process utilized for updating the inventory, addressing both forest growth and
harvest, adequately estimates the current inventory. To accomplish this, a statistically valid
subsample must be conducted and determinbd the same as the updated (computer grown

and updated for harvestn vent ory with a 90% confidence (U=

For guidelines on how to develop an inventory plan that meets statistical needs pleas¢hrefer to
BC Ministry of Fo VegstationsaResdurcBsdnventery Guidé¢lizesd for7 )
Preparing a Project Implenmtation Plan for Ground Sampling and Net Factor Sampling
www.for.gov.bc.ca/hts/vri/standards/index.html

Ground samplingVRI, NFI and CMI)standards and procedures are found irB@eMinistry of
For est a WRI Stéhdandg and Rrocedures website at:
http://www.for.gov.bc.ca/hts/vri/standards/index.html

For soil and litter sampling procedures and guidelines please refer &I Ground Sampling
Guidelines Version 5.0 (October,®8) availableat: http://warehouse.pfc.forestry.ca/pfc/29402. pdf
The full suite of NFI grounglot documents available gtps:/nfi.nfis.org/documentation/index_e.shtml
will be posting Versia 5.Q

Ground sampling quality assurance standards and procedures which define the level of accuracy
required can be found inti®eC Mi ni stry of F o rChasge MentodngRange 6 s
Inventory Ground Sampling Quality Assurance Standarm2002)Change Monitoring

Inventory Ground Sampling Qualitysdurance Proceduregespectively
www.for.gov.bc.ca/hts/vri/standards/index.html

Step 1i Develop Inventory Methodology and Sample PlotRequired

As your initial inventory step, you must develop and describe a methodology to sample for
biomass or volume in the required carbon pools. Sampling methodologies for all included carbon
pools, where a determination of the biomass or volume igetefiom sampling, is also

required. If you are using an existing inventory either partially or for all your data then follow the
same sequence of steps to ensure the existing inventory meets the requirements.
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Your sampling methodology and measurementdseds should be consistent throaghthe

time you report to theerifier. Improvements in forest inventory accuracy or efficiency from

new methodologies may occur over time that may prompt you to make changes to your
inventory. The overall quality of thaventory should be maintained or improved by such

changes and estimates of carbon stock changes shall not be reduced in accuracy relative to the
original sampling design. All sampling methodologies and measurement standards must be
statistically sound ahreviewed by verifiers.

While stratification is not a requirement, it should be noted that it does have the potential to
simplify verification and possibly lower the costs of verification for reporters. Temporary
flagging of plot center, as is customaoyallow for check cruising, is required to ensure ongoing
inventory quality and potential opportunities for verifiers to visit plots when verifying inventory
procedures. If permanent plots are used, which are statistically efficient for stock change
estimates, then permanent plot marking must be sufficient for relocation. Plot centers should be
referenced on maps, preferably from GPS coordinates. The methodologies utilized shall be
documented and made available for verification and public review.

METHODOL OGY

Plot Establishment Options

Two options are proposed for establishing plots to estimate changedject gite:
1. Measure a subset of existing or planned ¥iR\FI plots.

2. Establish a set of plots independent of the VRI.

The choice of option shatdidepend on speciffgrojectsite considerations. For example, the first
option may be preferred if a VRI already exists and the focus is to check the predicted change
(i.e.growth) in timber volume over time. However, this option may not address iSsu&snge

an independent sample of the |drabe or the need to monitor Amber attributes.

Sample Size

A minimum sample size of 30 plots is suggestedopejectsite. However, sample size should be
determined for eacprojectsite after considering thatributes of interest, natural variability,
desired level of precision in estimates of change, and the level of confidence in existing
predictions. Larger samples will be required in most cases to perm#tpatsfication of the

data.

Sample Selection

Plots can be selected with equal probability based on simple random or systematic sampling. It is
preferable not to prstratify the target population, but pestatification may be done to examine
specific portions of the population. Systematic samplarglee done from an ordered list (with
random start) or by using a systematic grid over tbgeptsite, for example with CMI

Plot Measurement

Plots should be established and measured in the initial target population over as short a time
frame as possibl@referably within 1 year). All plots should bemeeasured on a consistent
cycle (e.g., every five years) to provide a common time increment for change observations.
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Field Procedures

Change measurement data definitions, standards, measurements dacatdieffor the initial
measurement and-raeasurements will be based on the VRI ground sampling procedures

manual (with some additions). The major additions includeemHixea plot for large trees 4.0

cm diameter at breast height) and polygon boundary mapping on the plofiter@siditions are
described invegetation Resources Inventory Change Measurement: Prelinfireldy
ProceduresModifications may be made to the field procedures, depemfiribe specific

project type (afforestation versus forest management) and site objectives. For example, project
developers may elect to employ 3.99m radius plots on a 100m grid to collect stocking and height
information only.

Where applicable relative the requirements of the growth and yield model chosen in Chapter
3.2, he design of your sampling methodology and measurement standards must also include the

requirements stated rableC.1..

Table C.1: Minimum required sampling criteria for estimated pools.

Carbon Name of Description of Requirement

Pool Requirement

Above- Diameter Stated minimum diameter in methodology not to be greater than 5 inches (1

ground (breast height) | cm).

Living Measurements

Biomass

(part of

SSRS8)
Measurement | Description of tools used for height measurement, diameter measurement,
Tools plot measurement.
Measurement | The methodology shall include a set of standards for tree and plot size
Standards measurements.
Plot Layout A description of plot layout.

Merchantability
of Trees

The methodology shall include all trees regardless of current merchantabilit
be included in the sampling design.

Allometric
Equation used
for Estimating

The methodology will include a description of the allomegqggiation used to
estimate the whole tree biomass (bole, branches, and leaves) from bole dia
measurements.

Biomass
Belowground | Plotlevel | The CBMCFS3 equation will be providingstimates fobelow
Living Biomass | Allometric | ground biomass.

Equation

used for

Estimating

Biomass
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Understory | Sampling Vegetation Resource Inventory
(part of Methodology
SSRS8)
Standing Diameter Stated minimum breast height diameter in methodology not greater than 5
Dead (breast height) | inches. Description of how top diameter is derived.
and top
Wood (part | Diameter
of SSR9) | Measurements
Measurement | Description of tools used for height, diameter and plot measurement.
Tools
Measurement | The methodology shall include a set of standards for height andtdiame
Standards measurements.
Plot Layout A description of plot layout (may be the same layout as for live tree biomasg
Merchantability | The methodology shall include all trees regardless of current merchantabilit
of Trees be including in the sampling dgs.
Litter and | Sampling Reporting of litter and soil (SSR10) is optional (see Table 1)
Soil Methodology
(SSR10)
Lying Diameter Stated minimum average diameter in methodology not to be greater than 6
Dead (15.2 cm) for piees of dead wood at least 10 feet (3.05 m) in length. If the
Wood (part average diameter is greater than 16 inches (40.6 cm), the minimum length f
of SSR9) reporting not to be greater than 6 feet (1.83 m). Anything not meeting the
measurement criteria for lying dead woodl Wwe considered litter.
Measurement | Description of tools used for height, diameter and plot measurement.
Tools
Measurement | The methodology shall include a set t#fralards for height and length
Standards measurements.
Plot Layout A descriptionof plot layout (may be the same layout as for live tree biomass

Merchantability

The methodology shall include all trees regardless of current merchantabilit

of Trees be including in the sampling design.
Density by Description of mdtodology used to derive density estimates for each specie
Decay Class (group) by wood density class.

Step 2i Estimate Carbon in Living Biomass Reservoifrom Sample PlotsRequired

Above and below ground live tremd shrulbiomass estimates are required for atlj@cts. You
are responsible for determining appropriate methodologies for sampling to detiérmge

biomass. These estimates should be computed on a per hectare basis. The estimate of above

ground live tree biomass will be combined with the estim&tésomass from other carbon

pools for a mean estimate of the included pools derived from sampling, along with a statistical

summary that describes the statistical confidence of the estimate.
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Step 3i Estimate Carbon Standing DeadNood Reservoirfrom Sample PlotsRequired

The carbon stocks in standing de@abd must be included in the project inventory report unless
adequately justified to leave out. If included, it must be considered in the monitoring process and
any projections of project stocks.

The smpling methodology and standarfds deriving estimates will be developed as part of an
overall sampling strategy (discussed in Step 1). The estimate of standingateHdr highly

decayed trees (broken tops, missing branches, etc.), must be calfitdatedumetrically and
subsequently converted to biomass and carbon tonnes. Sound dead trees can be computed using
the equations provided for live trees in Step 2. The equations used in Step 2 provide an estimate
of biomass in kilograms. The estimate o converted to metric carbon tonnes by multiplying

the result by @&.

For those trees where volume is computed, the volume will need to be converted to biomass
density by applying conversion factors based on asanfiple of material that represents the

species groups and decomposition classes. The methodology developed for both lying dead
wood and standing dead biomass must include a description of the calculation technigues used to
determine biomass density by decomposition classes and species (grbepsstimate of

biomass density must be computed in terms of metric carbon tonnes on a per hectare basis. A
description of a methodology to generate the density factors can be found in the Brown et al.
(2004) document mentioned above.

Step 4 Estimate Carbon in Lying Dead WoodReservoir Required

For the collection of data needed for this Step please re¥argetation Resources Inventory
Ground Sampling Procedures.

The carbon content of lying dead waoadlers tocoarse woody debrisAs with standing dad
wood, this category may not be present initially. It should be considered in the monitoring
process and any projections of entity carbon stocks.

Step 51 Estimate Carbon inthe Understory from Sample PlotsRequired for Reforestation
Projects, OptionaDtherwise

Any methodology developed for measuring carbon in shrubs will need to be reviewed by
verifiers.For the collection of data needed for this Step please re¥agetation Resources
Inventory Ground Sampling Procedures.

The estimate will be comyped in terms of metric carbadonnes.

The use of the most applicable biomass estimation methods may be used including photo series,
the use of estimation functions from published papers, direct sampling, or combinations of
approaches.

Step 61 Estimate of Carbon in Litter and Soil Optional

Litter is the dead plant material that can still be identified as leaves, grasses and small branches.
The largest material that can be considered litter is the minimum diameter stated in the
methodology for lying deadood. The duff layer is the organic material layer at the soil surface

53



Draft1.1for discussion

under the litter layer. The duff layer consists of dead plant materials that cannot be identified as
leaves, grasses, and small branckesthe collection of data needed for thisgSéease refer to
Vegetation Resources Inventory Ground Sampling ProcedlinesNational Forest Inventory
Groundplot protocol can be used for monitoring purposes as an alternative to VRI where litter
and soil carbon stocks are being reported.

The estimge will be computed in terms of metric carbon tonnes. The mean estimate is input into
the Litter andSoil Section in the worksheet in Stémn a per hectare basis.

The use of the most applicable biomass estimation methods may be used including @mto seri
the use of estimation functions from published papers, direct sampling, or combinations of
approaches.

Step71 Sum Carbon Pools
Table C.2: Worksheet for Summarizing Carbon Pools and Calculating Total Carbon

Carbon Pool Required Gross Carbon Tonnes per Hectare
Pool?
Step 2 Yes From sampling results of trees.
Living Biomass
Steps 3 4 Yes From sampling results of standing and lying deadd
Standingand Lying
Dead Wood
Step 5 Yes From sampling results dfieunderstory
Understory
Step 6 No From sampling results of litter asail.
Litter andSoil
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Appendix D: Site Index Methods

There are three methods to estimate site index. From best to worst (in terms of accuracy), these
are:

1. Growth intercept methddcan be used ifite trees are present on the site, they are between
breast height age 5 and 50, and a growth intercept model is available for the target species.

2. Site index curve methadcan be used if the site trees are present on the site and they are older
than brast height age 5.

3. SIBECI can be used if the site series for the site has been (or can be) identified and there is a
site index estimate for the target species on that site series.

A site tree is a tree that is:

1 the largest diameter at breast height wéthe target species in a 0.01 ha plot, where

breast height is measured on the high side of the tree

dominant or cedominant

[free of suppression (above breast height)

[Inot wolf, open-grown, or veteran

straightstemmed, free of disease, rot, insect damage, and other significant damage
including forks, scars, and breakage (minor damage is allowed but should not occur over
morethan 5% of total tree height)

1 Ovigorous with a full crown.

= =4 =4 -4

The SIBEC standardsitp://www.for.gov.bc.ca/hvsibec/documents/standards Jpftir data
collection is a good reference for information on indentifying and measuring site trees for site
index.

The growth intercept method should be used if possible. The site index curve method should be
used if the growh intercept method cannot be used. If the site index curve method cannot be
used, then the SIBEC method is availablbe SIBEC method cannot always be used either. In
this case, the proponent should contact the MFR for help on getting a site indexeastim

Always, the proponent should contact the MFR if they have questions about estimating site
index.
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Appendix E: BC Forest Offset Protocol Working Group

Ministry of Forest and Range

Tom Niemann (cachair), Manager, Climate Change and Forest CarbaesEBractices Branch
Brian Raymer (cechair), Climate Change and Forest Carbon, Forest Practices Branch
Kevin Astridge, Forest Practices Branch

Tamara Brierley, Forest Analysis and Inventory Branch

Lee Charleson, Tree Improvement Branch

Caren Dymond, Reearch Branch

Christine Fletcher, Forest Analysis and Inventory Branch

Don Gosnell, Resource Tenures and Engineering Branch

Graham Hawkins, Forest Analysis and Inventory Branch

Bud Koch, Forest Analysis and Inventory Branch

Leslie McAuley, Tree ImprovemeBranch

Tavis McDonald, BC Timber Sales

Gordon Nigh, Research Branch

Allan Powelson, Forest Practices Branch

Ministry of Environment

Warren Bell, Climate Action Secretariat

Chris Koski, ClimateAction Secretariat

Tim Lesiuk, Gimate Action Secretariat

Dennis Paradine, Climat&ction Secretariat
Jessica Verhagen, Climate Action Secretariat

Ministry of Agriculture and Lands

Mathew Dickson, Strategic Policy and Planning
Andrew Leitch, Strategic Policy and Planning

Pacific Carbon Trust

George MacauleyConsultant

Jeff Monty, Offset Delivery

Theresa Taafféovenance& Performance
Ronald ZeilstraQffset Delivery
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