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1 Introduction

The Compliance Offset Protocol forU.S. Forest Projects (Forest Offset Protocol) provides
requirements and methods for quantifying the net climate benefits of activities that sequester
carbon on forestland. The protocol provides offset project eligibility rules; methods to calculate
an offset project’s net effects on greenhouse gas (GHG) emissions and removals of CO, from
the atmosphere (removals); procedures for assessing the risk that carbon sequestered by a
project may be reversed (i.e. released back to the atmosphere); and approaches for long term
project monitoring and reporting. The goal of this protocol is to ensure that the net GHG
reductions and GHG removals_enhancements caused by an offset project are accounted for in a
complete, consistent, transparent, accurate, and conservative manner and may therefore be
reported as the basis for issuing ARB or registry 0Offset cCredits. The protocol is built off of The
Climate Action Reserve’s Forest Project Protocol Version 3.2."

Offset Project Operators or Authorized Project Designees must use this protocol to quantify and
report GHG reductions and GHG removal enhancements. The protocol provides eligibility rules,
methods to quantify GHG reductions, project-monitoring instructions, and procedures for
reporting eOffset pProject dData rReports. Additionally, all offset projects must submit to
independent verification by ARB-accredited verification bodies. Requirements for verification
bodies to verify eOffset pProject emissions-dData tReports are provided in the Cap-and-Trade
rRegulation (Regulation).

AB 32 exempts quantification methodologies from the Administrative Procedure Act (APA)?,
however those elements of the protocol are still requlatory. The exemption allows future
updates to the quantification methodologies to be made through a public review and Board
adoption process but without the need for rulemaking documents. Each protocol identifies
sections that are considered to be quantification methodologies and exempt from APA
requirements. Any changes to the non-quantification elements of the offset protocols would be
considered a regulatory update subject to the full regulatory development process. Those
sections that are considered to be a quantification methodologyies are clearly indicated in the
title of the chapter or subchapter if only a portion of that chapter is considered part of the
guantification methodology.

! Climate Action Reserve (CAR £2010) Forest Project Project Protocol Version 3.2. August 31, 2010.
http://www.climateactionreserve.org/wpcontent/uploads/2009/03/Forest Project Protocol Version_3.2.pdft/
gaccessed September 9, 2010)

Health and Safety Code section 38571.
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1.1  About Forests, Carbon Dioxide, and Climate Cha nge

Forests have the capacity to both emit and sequester carbon dioxide (CO,), a leading
greenhouse gas that contributes to climate change. Trees, through the process of
photosynthesis, naturally absorb CO, from the atmosphere and store the gas as carbon in their
biomass, i.e. trunk (bole), leaves, branches, and roots. Carbon is also stored in the soils that
support the forest, as well as the understory plants and litter on the forest floor. Wood products
that are harvested from forests can also provide long term storage of carbon.

When trees are disturbed, through events like fire, disease, pests or harvest, some of their
stored carbon may oxidize or decay over time releasing CO, into the atmosphere. The quantity
and rate of CO, that is emitted may vary, depending on the particular circumstances of the
disturbance. Forests function as reservoirs in storing CO,. Depending on how forests are
managed or impacted by natural events, they can be a net source of emissions, resulting in a
decrease to the reservoir, or a net sink, resulting in an increase of CO; to the reservoir. In other
words, forests may have a net negative or net positive impact on the climate.

Through sustainable management and protection, forests can also play a positive and
significant role to help address global climate change. The Forest Offset Protocol is designed to
address the forest sector’s unique capacity to sequester, store, and emit CO, and to facilitate
the positive role that forests can play to address climate change.
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2 Forest Project Definitions and Requirements

For the purposes of this protocol, a Forest Project is a planned set of activities designed to
increase removals of CO, from the atmosphere, or reduce or prevent emissions of CO, to the
atmosphere, through increasing and/or conserving forest carbon stocks.

A glossary of terms related to Forest Projects is provided in Section 11 of this protocol.
Throughout the protocol, important defined terms are capitalized (e.g. “Reforestation Project”).
For terms not defined in Section 11, the definitions in the Regulation apply.

2.1 Project Types

The following types of Forest Project activities are eligible:

2.1.1 Reforestation

A Reforestation Project involves restoring tree cover on land that is not at optimal stocking
levels and has minimal short-term (30-years) commercial opportunities. A Reforestation Project
is only eligible if it can fully satisfy the eligibility rules in the Regulation and:

1. The project involves tree planting or removal of impediments to natural reforestation, on
land that:

a. Has had less than 10 percent tree canopy cover for a minimum of 10 years; or
b. Has been subject to a Significant Disturbance that has removed at least 20
percent of the land’s above-ground live biomass in trees.

2. No rotational harvesting of reforested trees or any harvesting of pre-existing carbon in
live trees occurs during the first 30 years after offset project commencement unless such
harvesting is needed to prevent or reduce an imminent threat of disease. Such
harvesting may only occur if the Offset Project Operator or Authorized Project Designee
provides a written statement from the government agency in charge of forestry
regulation in the state where the project is located stipulating that the harvesting is
necessary to prevent or mitigate disease.

3. The tree planting, or removal of impediments to natural reforestation, does not follow a
commercial harvest of healthy live trees that has occurred in the Project Area within the
past 10 years, or since the occurrence of a Significant Disturbance, whichever period is
shorter.

4. The_offset project does not employ broadcast fertilization.

5. The_offset project does not take place on land that was part of a previously listed and
verified Forest Project, unless the previous Forest Project was terminated due to an
Unintentional Reversal (see Section 7)_or is an early action offset project transitioning to
this protocol according to the provisions of the Regulation and this protocol.

Reforestation Projects on both private and public lands, excluding federal lands, are eligible.

2.1.2 Improved Forest Management

An Improved Forest Management Project involves management activities that maintain or
increase carbon stocks on forested land relative to baseline levels of carbon stocks, as defined
in Section 6.2 of this protocol. An Improved Forest Management Project is only eligible if it can
fully satisfy the eligibility rules in the Regulation and:
1. The_offset project takes place on land that has greater than 10 percent tree canopy
cover.
2. The_offset project employs natural forest management practices, as defined in Section
3.8.2 of this protocol.
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3. The_offset project does not employ broadcast fertilization.

4. The_offset project does not take place on land that was part of a previously listed and
verified Forest Project, unless the previous Forest Project was terminated due to an
Unintentional Reversal (see Section 7)_or is an early action offset project transitioning to
this protocol according to the provisions of the Reqgulation and this protocol.

Eligible management activities may include, but are not limited to:
* Increasing the overall age of the forest by increasing rotation ages.
= Increasing the forest productivity by thinning diseased and suppressed trees.
= Managing competing brush and short-lived forest species.
» Increasing the stocking of trees on understocked areas.
= Maintaining stocks at a high level.

Improved Forest Management Projects on both private and public lands, excluding federal
lands, are eligible.

2.1.3 Avoided Conversion

An Avoided Conversion Project involves preventing the conversion of forestland to a non-forest
land use by dedicating the land to continuous forest cover through a Qualified Conservation
Easement or transfer to public ownership, excluding transfer to federal ewnsershipownership.
An Avoided Conversion Project is only eligible if it can fully satisfy the eligibility rules in the
Regulation and:

1. It can be demonstrated that there is a significant threat of conversion of project land to a
non-forest land use by following the requirements for establishing the project’s baseline
in Section 6.3 of this protocol.

2. The_offset project does not employ broadcast fertilization.

3. The_offset project does not take place on land that was part of a previously listed and
verified Forest Project, unless the previous Forest Project was terminated due to an
Unintentional Reversal (see Section 7)_or is an early action offset project transitioning to
this protocol according to the provisions of the Requlation and this protocol.

An Avoided Conversion Project may involve tree planting and harvesting as part of the project
activity.

Avoided Conversion Projects are eligible only on lands that are privately owned prior to offset
project commencement.

2.2 Forest Owners

A Forest Owner is the owner of any interest in the property involved in a Forest Project;-but
does-notinclude-the-holder-of a-conservation-easement. Generally, a Forest Owner is the legal
land owner (owner in fee) of the property involved in a Forest Project. In some cases, one entity
may own the land while another entity may have an interest in the trees or the timber on the
property, in which case all entities or individuals with interest in the property are collectively
considered Forest Owners, however, a single Forest Owner must be identified as the Offset
Project Operator-must-be-identified.

The Offset Project Operator is responsible for undertaking, listing, and verifying a Forest
Project, however, all Forest Owner(s) are ultimately responsible for all Forest Project
commitments. The Offset Project Operator may identify an Authorized Project Designee
pursuant to 895974 of the-Gap-and-Frade Regulation, to assist or consult with implementation

10
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of the Forest Project. All information submitted to ARB or an Offset Project Registry shall
reference the Offset Project Operator and all Forest Owner(s) who are ultimately responsible for
the accuracy and completeness of the information submitted.

11
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3 Eligibility Rules and Other Requirements

In addition to the definitions and requirements described in Section 2, Forest Projects must
meet several other criteria and conditions to be eligible for listing, and must adhere to
requirements in the Regulation and requirements related to duration and crediting periods.

3.1 Additionality

Eligible-ARB and regqistry offsets credits must be generated by projects that yield surplus GHG
emission reductions or removals enhancements that exceed any GHG reductions or removals
otherwise required by law or regulation, or any GHG reduction or removal that would otherwise
occur in a conservative Business-As-Usual Scenario. Forest Projects must satisfy the following
to be considered additional:

1. Forest Projects must achieve GHG reductions or GHG removals enhancements above
and beyond any GHG reductions or GHG removals enhancements that would result
from compliance with any federal, state, or local law, regulation or ordinance. Forest
Projects must also achieve GHG reductions and GHG removals enhancements above
and beyond any GHG reductions or GHG removals enhancements that would result
from compliance with any court order or other legally binding mandates, including
management plans (such as Timber Harvest Plans) that are required for government
agency approval of harvest activities. Legally binding mandates also include
conservation easements or deed restrictions, except where such conservation
easements have been enacted in support of the Forest Project, as described in Section
3.5. This requirement is assessed through the Legal Requirement Test in 3.1.1.

2. Forest Projects must achieve GHG reductions or GHG removals enhancements above
and beyond any GHG reductions or GHG removals enhancements that would result
from engaging in Business-As-Usual activities, as defined by the Regulation and the

requirements described below{Section-3:-1.2)—Thisrequirementisand assessed

through the Performance Test in Section 3.1.2.

3.1.1 Legal Requirement Test

To meet additionality requirements, the following legal requirement test must be met, specific to
each type of Forest Project.

3.1.1.1 Reforestation Projects

Reforestation Project activities cannot be legally required (as defined in 3.1 above) at the time of
offset project commencement. Modeling of the Forest Pproject’s baseline carbon stocks must
reflect all legal constraints, as required in Section 6.1 of this protocol.

3.1.1.2 Improved Forest Management Projects

Improved Forest Management Project activities (defined as management activities intended to
maintain or increase carbon stocks relative to baseline levels) cannot be legally required (as
defined in 3.1 above) at the time of offset project commencement. Modeling of the Forest
Pproject’s baseline carbon stocks must reflect all legal constraints, as required in Section 6.2 of
this protocol.

12
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3.1.1.3 Avoided Conversion Projects

Avoided Conversion Project activities cannot be legally required (as defined in 3.1 above) at the
time of offset project commencement. Modeling of the Forest Pproject’s baseline carbon stocks
must reflect all legal constraints, as required in Section 6.3 of this protocol.

Official documentation must be submitted demonstrating that the type of anticipated land use
conversion is legally permissible. Such documentation must fall into at least one of the following
categories:

1. Documentation indicating that the current land use policies, including zoning and general
plan ordinances, and other local and state statutes and regulations, permit the
anticipated type of conversion.

2. Documentation indicating that the Forest Owner(s) obtained all necessary approvals
from the governing county to convert the Project Area to the proposed type of non-forest
land use (including, for instance, certificates of compliance, subdivision approvals,
timber conversion permits, other rezoning, major or minor use permits, etc.)

3. Documentation indicating that similarly situated forestlands within the project’s
Assessment Area were recently able to obtain all necessary approvals from the
governing county, state, or other governing agency to convert to a non-forest land use
(including, for instance, certificates of compliance, subdivision approvals, timber
conversion permits, other rezoning, major or minor use permits, etc.)

3.1.2 Performance Test

The pPerformance {Test is satisfied if the following requirements are met, depending on the
type of Forest Project.

3.1.2.1 Reforestation Projects

A Reforestation Project that occurs on land that has had less than 10 percent tree canopy cover
for at least 10 years automatically satisfies the pPerformance {Test.

A Reforestation Project that occurs on land that has undergone a Significant Disturbance
satisfies the pPerformance tTest if:
1. The Forest Project corresponds to a scenario in Appendix E, Table E.1, indicating that it
is “eligible” (as determined by the requirements and methods in Appendix E); or
2. The Forest Project occurs on a type of land for which the Forest Owner has not
historically engaged in or allowed timber harvesting. (Examples of such land include
municipal or state parks.)

3.1.2.2 Improved Forest Management Projects

An Improved Forest Management Project automatically satisfies the pPerformance tTest.
Project activities are considered additional to the extent they produce GHG reductions and/or
GHG removals enhancements in excess of those that would have occurred under a
conservative Business-As-Usual Scenario, as defined by the baseline estimation requirements
in Section 6.2.1.

3.1.2.3 Avoided Conversion Projects

An Avoided Conversion Project satisfies the pPerformance tTest if a real estate appraisal for the
Project Area (as defined in Section 4) is submitted indicating the following:

13



July 2011 Discussion Draft

1. The Project Area is suitable for conversion. The appraisal must clearly identify the
highest value alternative land use for the Project Area and indicate how the physical
characteristics of the Project Area are suitable for the alternative land use.

a. At a minimum, where conversion to commercial, residential, or agricultural land
uses is anticipated, the appraisal must indicate that the slope of Project Area
land does not exceed 40 percent.

b. Where conversion to agricultural land use is anticipated, the appraisal must
provide:

i. Evidence of soil suitability for the type of expected agricultural land use.
ii. Evidence of water availability for the type of expected agricultural land
use.

c. Where conversion to mining land use is anticipated, the appraisal must provide
evidence of the extent and amount of mineral resources existing in the Project
Area, and the commercial viability of mineral extraction.

d. The appraisal must identify specific portions of the Project Area suitable for the
identified alternative land use. For example, an appraisal that identified a golf
course as an alternative land use must specify the approximate acres suitable
for fairways, greens, clubhouses, and outbuildings.

2. The alternative land use for the Project Area has a higher market value than forestland.
The appraisal for the property must demonstrate that the fair market value of the
anticipated alternative land use for the Project Area is at least 40 percent greater than
the value of the current forested land use.

Where conversion to residential, commercial, or recreational land uses is anticipated, the
appraisal must also describe the following information:
1. The proximity of the Project Area to metropolitan areas.
2. The proximity of the Project Area to grocery and fuel services and accessibility of those
services.
3. Population growth within 180 miles of the Project Area.

The appraisal must be conducted in accordance with the Uniform Standards of Professional
Appraisal Practice® and the appraiser must meet the qualification standards outlined in the
Internal Revenue Code, Section 170 (f)(11)(E)(ii).*

3.2 Offset Project Commencement

The date of offset project commencement for a Forest Project is the date on which an activity is
first implemented that will lead to increased GHG reductions or GHG removals enhancements
relative to the Forest Project’s baseline. The following actions identify offset project
commencement for each project type:

% Uniform Standards of Professional Appraisal Practice. http://www.uspap.org/2010USPAP/toc.htm. (Accessed
10/01/20100ctober 1, 2010).

* Section 170 (H(A1)(E)(ii) of the Internal Revenue Code defines a qualified appraiser as

“an individual who -

(I) has earned an appraisal designation from a recognized professional appraiser organization or has otherwise met
minimum education and experience requirements set forth in regulations prescribed by the Secretary,

() regularly performs appraisals for which the individual receives compensation, and

(Il1y meets such other requirements as may be prescribed by the Secretary in regulations or other guidance.”

14
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» For a Reforestation Project, the action is the planting of trees, the removal of
impediments to natural regeneration, or site preparation for the planting of trees,
whichever comes first.

» For an Improved Forest Management Project, the action is initiating forest management
activities that increase sequestration and/or decrease emissions relative to the baseline,
or transferring the Project Area to public ownership.

* For an Avoided Conversion Project, the action is committing the Project Area to
continued forest management and protection through recording a conservation
easement with a provision to maintain the Project Area in forest cover or transferring the
Project Area to public ownership.

An Improved Forest Management project’s offset project commencement date must be linked to
a discrete, verifiable action that delineates a change in practice relative to the Forest Pproject’s
baseline.- Any ©one of the following actions denotes an Improved Forest Management project’s
offset project commencement date:

* Recordation of a conservation easement on the Project Area. The date the easement
was recorded is the Forest Pproject’s offset project commencement date.

» Transferring of property ownership (to a public or private entity). The offset project
commencement date is the date of property transfer.

» Submitting the offset project listing information specified in Section 9.1.1. Offset project
commencement is the date of submittal of listing information, provided that the offset
project completes verification within 30 months of being submitted. If the offset project
does not meet this deadline, the listing information must be resubmitted under the latest
version of the protocol.

Adequate documentation denoting the offset project commencement date must include where
applicable;, deeds of trust, title reports, conservation easement documentation, dated forest
management plans, and/or other relevant contracts or agreements.

3.3 PrOJect Credltlng Perlod

Feeeaves—a—peg%we—epqaahﬁed—pea%*enﬁeaﬂen—stat@nem—The credltlnq perlod for offset

projects using this protocol is 25 years. This means that after a successful initial verification, a
Forest Project will be eligible to receive Offset Credits for GHG reductions and/or removals
guantified using this protocol, and verified by ARB-approved verification bodies, for a period of
25 years following the offset project's commencement date. Fhe-crediting-period-foroffset
projects-using-this-protocoHs-25-years—A project may be renewed for subsequent crediting

periods, subject to approval at that time and use of the quantification methods in the most
recent approved version of the Forest Offset Protocol at the time of renewal.-Prejects-must-be

listocwith b of the off . ate

The baseline for any Forest Project under this version of the Forest Offset Protocol is valid for
the duration of the Project Life following a successful initial verification where the offset project
receives a Positive Verification Statement.

15



July 2011 Discussion Draft

3.4 Project Life and Minimum Time Commitment

Project Life is defined as the period of time between offset project commencement and a period
of 100 years following the issuance of any ARB or registry 0Offset cCredit for GHG reductions
or GHG removal enhancements achieved by the offset project. Forest Projects must continue
to monitor, verify and report offset project data for a period of 100 years following any ARB or
reqgistry oOffset cCredit issuance. For example, if ARB or registry 0Offset cCredits are issued to
a Forest Project in year 25 following offset project commencement, monitoring and verification

activities must be maintained until year 125.-All-~erest-Projects-must-undergo-an-initial

There are three possible exceptions to this minimum time commitment:
1. A Forest Project automatically terminates if a Significant Disturbance occurs leading to
an Unintentional Reversal that reduces the Forest pProject’s Standing Live Carbon
Stocks below the Forest Pproject’s baseline Standing Live Carbon Stocks. Once a

Forest Project terminates in this manner, there are no further obligations under this
protocol.

2. A Forest Project automatically terminates if Project Lands or timber rights are sold to an
entity that does not elect to take over the Forest Project responsibilities and
commitments. Such a termination will require a quantity of ARB Offset Credits to be
retired, as specified under ‘Retiring Compliance Instruments Following Project
Termination,” below.

3. A Forest Project may be voluntarily terminated prior to the end of its minimum time
commitment if the required quantity of Compliance Instruments are retired, as specified
under ‘Retiring Compliance Instruments Following Project Termination,’ below.

Retiring Compliance Instruments Following Project T ermination

If a Forest Project is terminated for any reason except an unintentional reversal, the Offset
Project Operator or Authorized Project Designee must replace any ARB Offset Credits that have
previously been issued based on the requirements in the Reqgulation and the following
provisions:

a. For a Reforestation or Avoided Conversion Project, a quantity of Compliance
Instruments equal to the total number of ARB Offset Credits issued to the project
over the preceding 100 years must be retired.

b. For an Improved Forest Management Project, a quantity of Compliance
Instruments equal to the total number of ARB Offset Credits issued to the project
over the preceding 100 years, multiplied by the appropriate compensation rate
indicated in Table 3.1 must be retired.
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Table 3.1. Compensation Rate for Terminated Improved Forest Management Projects

Number of years that have
elapsed between offset
project commencement and
the date of termination

Compensation Rate

0-5 1.40
6-10 1.20
11-20 1.15
21-25 1.10
31-50 1.05
>50 1.00

3.5 Use of Qualified Conservation Easements

For Avoided Conversion Projects on private land, the Forest Owner must record a Qualified
Conservation Easement against the offset project’s property in order for the Forest Project to be
eligible. Any Forest Project that records a Qualified Conservation Easement may reduce its risk
rating and required contribution to the Forest Buffer Account in Appendix D. To be “qualified” for
purposes of ARB’s compliance offset program, the conservation easement must:

a. Be granted by the owner of the fee to a qualified holder of a conservation easement in
accordance with the conservation easement enabling statute of the state in which the
project is located;

b. Be perpetual in duration;

c. Expressly acknowledge that ARB is a third party beneficiary of the conservation
easement with the right to enforce all obligations under the easement and all other rights
and remedies conveyed to the holder of the easement. These rights include standing as
an interested party in any proceeding affecting the easement.

Qualified Conservation Easements must be recorded no earlier than one year before the offset
project's commencement date. If a Qualified Conservation Easement was recorded more than
one year prior to the offset project commencement date, the limits imposed by the easement on
forest management activities must be considered a legal mandate for the purpose of satisfying
the legal requirement test for additionality (Section 3.1.1) and in determining the Forest
Pproject’s baseline (Section 6).

As indicated in Section 3.2, an offset project commencement date must be linked to a discrete,
verifiable action. The recordation of a conservation easement may be used to denote the
commencement date of pre-existing projects between December 31, 2006 and December 31,
2010. Any previously recorded conservation easement may only be considered a Qualified
Conservation Easement if it was recorded within one year prior to the identified project
commencement date. Any previously recorded conservation easement must still meet, or be
modified to meet, all of the requirements of this section (i.e. expressly acknowledging ARB as a
third-party beneficiary) in order to be considered “qualified.”
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3.6 Project Location

All Forest Projects must be located in the United States of America. Reforestation Projects and
Improved Forest Management Projects may be located on private land, or on state or municipal
public land. Avoided Conversion Projects must be implemented on private land, unless the land
is transferred to public ownership as part of the project.

All Forest Projects on public lands must be approved by the government agency or agencies
responsible for management activities on the land. This approval must include an explicit
approval of the Forest Pproject’s baseline, as determined in Section 6, and must involve any
public vetting processes necessary to evaluate management and policy decisions concerning
the project activity. Offset pRrojects on federal lands are not eligible at this time.

Forest Projects situated on the following categories of land are only eligible under this protocol if
they meet the requirements of this protocol and the Requlation, including the waiver of
sovereign immunity requirements of section 95975(1) in the Requlation:
1. Land that is owned by, or subject to an ownership or possessory interest of a Tribe;
2. Land that is “Indian lands” of a Tribe, as defined by 25 U.S.C. 881(a)(1); or
3. Land that is owned by any person, entity, or Tribe, within the external borders of such
Indian lands.

The Forest Offset Protocol contains data tables, equations, and benchmark data applicable to
projects located in the United States. The methods required by this protocol for estimating
baseline carbon stocks for Forest Projects cannot currently be applied outside the United

States, as they rely on U.S.-specific data sets and models. Improved-Forest ManagementForest
Projects in Alaska and Hawaii are not eligible at this time due to lack of region-specific data.

3.7 Regulatory Compliance

As stated in the Regulation, Project Lands must fulfill all applicable local, regional and national
requirements on environment impact assessments that apply based on the offset project
location. Offset pProjects must also meet any other local, regional, and national requirements
that might apply.

Each time the Forest Project is verified, the Offset Project Operator or Authorized Project
Designee must attest that the Forest Owner and Project Lands are in compliance with all
applicable laws and regulations. The Offset Project Operator or Authorized Project Designee
are required to disclose in writing to the verifier any and all instances of non-compliance
associated with the Project Lands with any legal requirement. If a verifier finds that an offset
project is in a state of non-compliance with any environmental law or regulation, then ARB or
registry o©ffset cCredits will not be issued for GHG reductions or GHG removal enhancements

that occurred during any calendaryearreporting period of non-compliance.

3.8 Sustainable Harvesting and Natural Forest Manag ement
Practices

Forest Projects can create long-term climate benefits as well as provide other environmental
benefits, including the sustaining of natural ecosystem processes. This protocol requires eligible
offset projects to employ both sustainable long-term harvesting practices and Natural Forest
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Management practices over time, as described below. Any non-conformance with the
sustainable harvesting and Natural Forest Management requirements in this section will result in
an adverse offset verification statement during the ealendaryearsreporting periods that the
Forest Project was out of conformance.

3.8.1 Sustainable Harvesting Practices

At the time commercial harvesting is either planned or initiated within the Project Area, the
Offset Project Operator or Authorized Project Designee must demonstrate that the Forest
Owner(s) employs and demonstrates sustainable long-term harvesting practices on all of its
forest landholdings, including the Project Area, using one of the following options:

1. The Forest Owner must be certified under the Forest Stewardship Council, Sustainable
Forestry Initiative, or Tree Farm System certification programs. Regardless of the
program, the terms of certification must require adherence to and verification of harvest
levels which can be permanently sustained over time.

2. The Forest Owner must adhere to a renewable long-term management plan that
demonstrates harvest levels which can be permanently sustained over time and that is
sanctioned and monitored by a state or federal agency.

3. The Forest Owner must employ uneven-aged silvicultural practices (if harvesting occurs)
and must maintain canopy cover averaging at least 40 percent across the entire
forestland owned by the Forest Owner in the same Assessment Areas covered by the
Project Area, as measured on any 20 acres within the Forest Owner’s landholdings
found in any of these Assessment Areas, including land within and outside of the Project
Area (areas impacted by Significant Disturbance may be excluded from this test).

Forest Owners who acquire new forest landholdings within their entity have up to 5 years to
incorporate such acquisitions under their certification or management plan, whether or not such
land is contiguous with the Project Area.

3.8.2 Natural Forest Management

All Forest Projects must promote and maintain a diversity of native species and utilize
management practices that promote and maintain native forests comprised of multiple ages and
mixed native species within the Project Area and at multiple landscape scales ("Natural Forest
Management").

All Forest Projects are required to establish and/or maintain forest types that are native to the
Project Area. For the purposes of this protocol, native forests are defined as those forests
occurring naturally in an area, as neither a direct nor indirect consequence of human activity
post-dating European settlement.

The Forest Offset Protocol Resources section of ARB’s webpage provides required references
by Assessment Area for the definition of native forests (see Appendix F). If a state/regional
reference is unavailable or inadequate, documentation from a state botanist or other qualified
independent resource, recognized as expert by academic, private and government
organizations, must be submitted indicating that the project promotes and maintains native
forests per the definition above. Where supported by scientific peer-reviewed research, the
planting of native species outside of their current distribution is allowed as an adaptation
strategy due to climate change. Such planting must be done in accordance with a state or
federally approved adaptation plan, or a local plan that has gone through a transparent public
review process. A written statement must be submitted from the government agency in charge
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of forestry regulation in the state where the project is located stipulating that the planting of

native trees outside their current range is appropriate as an adaptation to climate change.

The following requirements shall apply to all Forest Projects regardless of the silvicultural or
regeneration methods that are used to manage or maintain the forest:
1. Forest Projects must maintain or increase standing live carbon stocks over the project
life, as described in Section 3.8.3.

2. Forest Projects must show verified progress (verified at scheduled site-visits) towards
native tree species composition and distribution consistent with the forest type and forest
soils native to the Assessment Area.

3. Forest Projects must manage the distribution of habitat/age classes and structural

elements to support functional habitat for locally native plant and wildlife species
naturally occurring in the Project Area, as specified in Table 3.2 and Section 3.8.4 below.

Forest Projects that initially engage in Natural Forest Management must continue to do so for as
long as monitoring and verification of the Forest Project are required by this protocol (i.e. for the
duration of the Project Life). Forest Projects that do not initially meet Natural Forest
Management criteria but can demonstrate progress towards meeting these criteria at the times

identified in Table 3.2 are still eligible.

The evaluation criteria provided in Table 3.2 shall be used to determine if the Forest Project
meets the criteria for engaging in Natural Forest Management. The following evaluation must be
completed and verified at a Forest Project’s first verification and at all subsequent verifications.
Forest Project carbon stock inventories (requirements for which are contained in Appendix A)
should be used as the basis of these assessments where applicable.

Table 3.2. Evaluation criteria to test if a Forest Project meets the requirement for the establishment and
maintenance of native species and natural forest management

Criteria When Assessed Results of not passing criteria éﬂf’;';a"on
Native Species
Assessed at initial Forest Project is not eligible
Project consists of at least 95% native species verification from inventory umnell(re;sgg;rgr?tnvsvt”rla ;i?]it:vég this
based on the sum of carbon in the standing live data. . . .
carbon pool. The assessment shall be conducted A Cduri goal over the project life. Aﬁ)p(l;gtstto :2
using estimates of stems per acre for Reforestation ssessment during proj yp
Projects and basal area per acre for Improved verification site visits must throughou_t the
Forest Management and Avoided Conversion demonstrate continuous Project is not in conformance project life
Projects progress toward goal. This with protocol requirements.
' criterion must be met within
25 years.
Composition of Native Species
Improved Forest Management and Avoided Applies to all

Conversion Projects

Where the Project Area naturally consists of a
mixed species distribution, no single species’

Species composition is
assessed at project
initiation from inventory
data.

Project is not eligible, unless it is
demonstrated that management
activities will enable this goal to

be achieved over the project life.

project types
throughout the
project life
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prevalence, measured as the percent of the basal
area of all live trees in the Project Area, exceeds
the percentage value of standing live carbon
shown under the heading ‘Species Diversity Index’
in the Forest Offset Protocol Resources section of
ARB'’s website. Where the Project Area does not
naturally consist of a mixed species distribution, a
written statement from the government agency in
charge of forestry regulation in the state where the
project is located stipulating that the project area
does not naturally consist of a mixed species
distribution must be submitted.

Reforestation

To the extent seed is available, and/or physical site
characteristics permit, Reforestation Projects that
involve planting of seedlings must plant a mixture of
species such that no single species’ prevalence,
measured as the percent of all live tree stems in the
Project Area, exceeds the percentage value shown
under the heading ‘Species Diversity Index’ in the
Assessment Area table in the Forest Offset
Protocol Resources section of ARB’s website.
Where seed is unavailable, the Reforestation
Project is based on natural regeneration, or
physical site characteristics are limiting, a written
statement from the government agency in charge of
forestry regulation in the state where the project is
located stipulating that seed is unavailable, the
Reforestation Project is based on natural
regeneration, or physical site characteristics are
limiting must be submitted.

Species composition is
assessed at initial
verification from inventory
data.

Project must show
continuous progress toward
criteria. These criteria must
be met within 25 years.

Project is not in conformance
with protocol requirements.

Some project
sites may not
be capable of
meeting the
requirement.
In these
cases, a
written
statement
from the
government
agency in
charge of
forestry
regulation in
the state
where the
project is
located must
be submitted
as described
under
“Criteria”

Distribution of Age Classes/Sustainable Man

agement

All forest landholdings owned or controlled by the
Forest Owner are currently under one of the
following:

1. Third party certification under the Forest
Stewardship Council, Sustainable Forestry
Initiative, or Tree Farm System, whose certification
standards require adherence to and verification of
harvest levels which can be permanently sustained
over time, or

2. Operating under a renewable long-term
management plan that demonstrates harvest levels
which can be permanently sustained over time and
that is sanctioned and monitored by a state or
federal agency, or

3. The Forest Owner must employ uneven-aged
silvicultural practices and canopy retention
averaging at least 40 percent across the forest, as
measured on any 20 acres within the entire
forestland owned by the Forest Owner, including
land within and outside of the Project Area. (Areas
impacted by Significant Disturbance may be
excluded from this test.)

Condition shall be met at all
times during project and is
assessed during each
verification.

Project is not in conformance
with protocol requirements.

On a watershed scale up to 10,000 acres (or the
project area, whichever is smaller), all projects must
maintain, or make progress toward maintaining, no
more than 40 percent of their forested acres in ages
less than 20 years. (Areas impacted by Significant

Age classes (if even age
management is used) are
assessed at project
initiation and each
verification site visit.

NA

Applies to all
project types
at first
regeneration
harvest
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Disturbance may be excluded from this test.)

Project must show
continuous progress toward
criteria. This criterion must
be met within 25 years.

Project is not in conformance
with protocol requirements.

Structural Elements (Standing and Lying Dead Wood)

Lying dead wood must be retained in sufficient
quantities, as described below.

For portions of the Project Area that have not
recently undergone salvage harvesting:

If a verifier determines that the quantity of lying
dead wood is commensurate with recruitment from
standing dead trees (i.e. there is no evidence that
lying dead wood has been actively removed), the
project must maintain (or demonstrate ongoing
progress toward) an average of at least:

. one (1) metric ton of carbon (C) per acre; or

. 1% of standing live carbon stocks,

in standing dead wood, whichever is higher,

If a verifier determines that the quantity of lying
dead wood is not commensurate with recruitment
from standing dead trees (i.e. it appears lying dead
wood has been actively removed), the project must
maintain (or demonstrate ongoing progress toward)
an average of at least:

. two (2) metric tons of carbon (C) per acre; or

. 1% of standing live carbon stocks,

in standing dead wood, whichever is higher,

Standing dead wood may be evenly or unevenly
distributed throughout the portion of the Project
Area unaffected by salvage harvesting, as long as
the appropriate minimum average tonnage per acre
requirement is met.

For portions of the Project Area that have
undergone salvage harvesting within the
previous year:

If a verifier determines that the quantity of lying
dead wood following salvage harvest is
commensurate with recruitment from standing dead
trees, the project must maintain (or demonstrate
ongoing progress toward) an average of at least
two (2) metric tons of carbon (C) per acre in
standing dead wood,

If a verifier determines that the quantity of lying
dead wood following harvest is not commensurate
with recruitment from standing dead trees, the
project must maintain (or demonstrate ongoing
progress toward) an average of at least four (4)
metric tons of carbon (C) per acre in standing dead
wood,

Standing dead wood may be evenly or unevenly
distributed throughout the portion of the Project
Area subject to salvage harvesting, as long as the
appropriate minimum average tonnage per acre
requirement is met.

This requirement must be met for a period of 30
years following the salvage harvest. After 30 years,
the portion of the Project Area subject to salvage
harvesting must meet the requirements for portions

Assessed during project at
each verification audit.

Project is not in conformance
with protocol requirements.

Applies to all
project types
throughout the
project life
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that have not recently undergone salvage
harvesting (described above).

3.8.3 Promotion of the Onsite Standing Live Carbon Stocks

In an effort to promote and maintain the environmental benefits of Forest Projects, the standing

live carbon stocks within the Project Area must be maintained and/or increased during the

Project Life. Therefore, except as specified below, ARB or reqistry 0Offset cCredits will not be

issued for quantified GHG reductions and GHG removals enhancements achieved by a Forest
Project if a Forest Project’s Offset Project Data Reports — over any 10-year consecutive period —

indicate a decrease in the standing live carbon stocks.

Exceptions are allowed where reductions in standing live carbon stocks are important for

maintaining and enhancing forest health, environmental co-benefits, or the long-term security of

all carbon stocks; where reductions are due to non-harvest disturbances; or where reductions
are required by law. Note that these exceptions in no way change or affect the requirements

related to compensating for reversals, as detailed in Section 7.3.

Forest Projects whose standing live carbon stocks have decreased over a 10-year period are
not in conformance with protocol requirements, except if the decrease in standing live carbon

stocks is due to one of the following causes:

1. The decrease is demonstrably necessary to substantially improve the Project Area’s
resistance to wildfire, insect, or disease risks. The actions that will be taken to reduce
the risks must be documented. The techniques used to improve resistance must be

supported by relevant published peer reviewed research.

2. The decrease is associated with a planned balancing of age classes (regeneration, sub-
merchantable, and merchantable) and is detailed in a long-term management plan that

demonstrates harvest levels can be permanently sustained over time and that is

sanctioned and monitored by a state or federal agency. In this case, documentation

must be submitted at the time of the Forest Project’s Listing, indicating that a balancing
of age classes, resulting in a decrease in the standing live carbon stocks, is planned at
the initiation of the Forest Project (Figure 3.1). At no time over the Project Life shall the

Forest Project’s inventory of standing live carbon stocks fall below the Forest Project’s

baseline standing live carbon stocks, or 20 percent less than the Forest Project’s

standing live carbon stocks at the project’s initiation, whichever is higher. Over any

consecutive 10-year period, average standing live carbon stocks must be maintained at

or above the standing live carbon stocks at the initiation of the project.

23




July 2011 Discussion Draft

Demonstrating Intent to Reduce Standing Live Carbon
Stocks as Part of Balancing Age Classes
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Figure 3.1. Example of Reducing Standing Live Carbon Stocks as Part of Balancing Age Classes

3. The decrease is part of normal silviculture cycles for forest ownerships less than 1,000
acres. Inventory fluctuations are a normal part of silvicultural activities. Periodic harvest
may remove more biomass than the biomass growth over the past several years. At no
time during the Project Life shall the Forest Project’s inventory of standing live carbon
stocks fall below the Forest Project’s baseline standing live carbon stocks, or 20 percent
less than the Forest Project’s standing live carbon stocks at the project’s initiation,
whichever is higher. Over any consecutive 10-year period, average standing live carbon
stocks must be maintained at or above the standing live carbon stocks at the initiation of
the project. Documentation submitted at the time the Forest Project is Listed must
indicate that fluctuations in the Forest Project’s standing live carbon stocks are an
anticipated silvicultural activity and that the overall trend will be for standing live carbon
stocks to increase or stay the same over the life of the offset project (Figure 3.2).

Demonstration of Allowable Decrease of Standing Live
Carbon Stocks due to Normal Silviculture Cycles
130

120 ,. yd

oo

110 / ~
e — /
% _‘__*__’_H{‘_*

100

Carbon dioxide equivalent tonnes

90

CO, tonnes - equivalent

+ Irend of carbon dioxide equivalent tonnes

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 B8O 85 90 95 100
Years

Figure 3.2. Example of Allowable Decrease of Standing Live Carbon Stocks due to Normal Silviculture

Cycles
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4. The decrease is due to an unintentional reversal such as wildfire, disease, flooding,
wind-throw, insect infestation, or landslides.

5. The decrease in standing live carbon stocks occurs after the final crediting period (during
the required 100 year monitoring period) as long as the residual live carbon stocks are
maintained at a level that assures all credited standing live carbon stocks are
permanently maintained.

3.8.4 Balancing Age and Habitat Classes

A variety of silvicultural practices may be employed in the Project Area during the course of a
Forest Project though the protocol does not endorse any particular practice. To ensure
environmental integrity, Forest Projects must meet a minimum set of standards in the use of any
such practices.

For offset projects that employ even-aged management practices, harvesting must be limited to
stands no greater than 40 acres. Stands adjacent to recently harvested stands must not be
harvested using an even-aged harvest until the average age of the adjacent stand is at least 5-
years old, or the average height in the adjacent stand is at least 5 feet. On a watershed scale up
to 10,000 acres, all projects must maintain, or make progress toward maintaining, no more than
40 percent of their forested acres in ages less than 20 years. Areas impacted by a Significant
Disturbance are exempt from this test until 20 years after reforestation of such areas.

The protocol does not override a landowner’s obligation to abide by applicable laws and
regulations, including any governing forest practice rules that may be more stringent.
Regardless of the silvicultural practice employed, landowners must fulfill their commitment
under the protocol to permanently maintain or increase onsite standing live carbon stocks (i.e.
the carbon in live trees within the Project Area) as specified in Section 3.8.3.
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4 ldentifying the Project Area

The geographic boundaries defining the Project Area must be described in detail at the time a
Forest Project is Listed. The boundaries must be defined using a map, or maps, that display
public and private roads, major watercourses (4th order or greater), topography, towns, and
either public land survey townships, ranges, and sections or latitude and longitude. The maps
must be of adequate resolution to clearly identify the required features. The Project Area can
be contiguous or separated into tracts. The Project Area may also extend across multiple
Assessment Areas within an Ecosection or Supersection (see Appendix F) and across no more
than two adjacent Ecosections or Supersections.

For Improved Forest Management Projects, the geographic boundaries may be defined such
that non-forested areas, or areas not under forest management, are excluded from the Project
Area.

For Reforestation Projects, the Project Area must be on land that has had less than 10 percent
tree canopy cover for a minimum of ten years, or that have been subject to a Significant
Disturbance that resulted in at least 20 percent of the carbon stocks being emitted. A
Reforestation project may defer finalizing the boundaries of the Project Area until the second full
verification provided: (1) all lands included in the Project Area were initially included in the
Project Area during listing, and (2) the Reforestation Project has elected to defer its initial
inventory until the second full verification. This allows Reforestation Projects to initially identify a
larger Project Area during project listing that may be revised prior to the completion of the forest
inventory and the issuance of any ARB or reqistry offset credits.

For Avoided Conversion Projects, the Project Area is defined through the required appraisal
process. The Project Area must be determined following the boundary definitions in Table 4.1
based on the type of anticipated conversion._All lands in the Project Area must be covered by
the Qualified Conservation Easement.

Table 4.1. Project Area Definition for Avoided Conversion Projects

Conversion Type Project Area Definition
The boundary of the parcel or parcels that have
Residential been appraised as having a ‘higher and better use’

in residential development.

The boundary of the parcel or parcels that have
Agricultural Conversion or Mining been appraised as having a ‘higher and better use’
in agricultural production or mining.

The boundary of the parcel or parcels that have
been appraised as having a ‘higher and better use’
as a golf course. This is to include forested areas
within 200’ of fairways, greens, and buildings.

Golf Course

The boundary of the parcel or parcels that have
been appraised as having a ‘higher and better use’
in commercial buildings. This is to include forested
areas with 200’ of suitable building sites.

Commercial Buildings
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5 Offset Project Boundary

The Offset Project Boundary defines all the GHG emission sources, GHG sinks, and_ GHG
reservoirs (SSR’s) that must be accounted for in quantifying a Forest Project's GHG reductions
and GHG removal enhancements (Section 6). The Offset Project Boundary encompasses all
the GHG emission SSR's that may be significantly affected by Forest Project activities, such as
forest carbon stocks and harvested wood products. For accounting purposes, the GHG sources,
GHG sinks, and GHG reservoirs included in the Offset Project Boundary are organized
according to whether they are predominantly associated with a Forest Project’s “Primary Effect”
(i.e. the Forest Project’s intended changes in carbon stocks, GHG emissions, or GHG removals
enhancements) or its “Secondary Effects” (i.e. unintended changes in carbon stocks, GHG
emissions, or GHG removals enhancements caused by the Forest Project). Secondary effects
may include increases in mobile combustion CO, emissions associated with site preparation, as
well as increased CO, emissions caused by the shifting of harvesting activities from the Project
Area to other forestlands (referred to as “Leakage”). Offset pProjects are required to account for
Secondary Effects following the methods described in Section 6.

The following tables provide a comprehensive list of the SSRs that may be affected by a Forest
Project, and indicate which SSRs must be included in the Offset Project Boundary for each type
of Forest Project. If a SSR is designated as a “reservoir/pool,” this means that GHG reductions
and GHG removals enhancements are accounted for by quantifying changes in carbon stock
levels. For SSRs designated as GHG sources or GHG sinks, GHG reductions and GHG
removals enhancements are accounted for by quantifying changes in GHG emission or GHG
removals enhancement rates, as described in the tables.

5.1 Reforestation Projects

Table 5.1. Offset Project Boundary — Reforestation Projects

SSR | Description Type Gas | Included or Excluded? Quantification Method

Primary Effect Sources, Sinks, and Reservoirs

RF-1 | Standing live Reservoir | CO, Included Baseline: Modeled based on initial field
carbon (carbonin | / Pool inventory measurements
all portions of
living trees) Project: Measured by field measurements

and updating forest carbon inventory

RF-2 | Shrubs and Reservoir | CO, Included Baseline: Modeled based on initial field
herbaceous / Pool inventory measurements

understory carbon
Project: Measured by updating forest carbon

inventory
RF-3 | Standing dead Reservoir | CO, Included Baseline: Modeled based on initial field
carbon (carbonin | / Pool inventory measurements
all portions of
dead, standing Project: Measured by updating forest carbon
trees) inventory
RF-4 | Lying dead wood Reservoir | CO, Excluded Baseline: N/A
carbon / Pool
Project: N/A
RF-5 | Litter and duff Reservoir | CO, Excluded Baseline: N/A

carbon (carbonin | / Pool
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SSR | Description Type Gas | Included or Excluded? Quantification Method
dead plant Project: N/A
material)
RF-6 | Soil carbon Reservoir | CO, | *Included/excluded: Baseline: Modeled based on initial field
/ Pool Soil carbon must be included in inventory measurements
the Offset Project Boundary if
any of the following occur: Project: Measured by updating forest carbon
= Site preparation activities inventory
involve deep ripping, furrowing,
or plowing where soil
disturbance exceeds (or is
expected to exceed from the
baseline characterization and
modeling) 25 percent of the
Project Area_over the Project
Life, or
= Mechanical site preparation
activities are not conducted on
contours.
RF-7 | Carbon in in-use Reservoir | CO, Included Baseline: Estimated from modeled harvesting
forest products / Pool volumes
Project: Estimated from measured harvesting
volumes
RF-8 | Forest product Reservoir | CO, Excluded when project Baseline: Estimated from modeled harvesting
carbon in landfills / Pool harvesting exceeds baseline volumes
Included when project harvesting | Project: Estimated from measured harvesting
is below baseline volumes
Secondary Effect Sources, Sinks, and Reservoirs
RF-9 | Biological Source CO; *Included: Biological emissions Baseline: N/A
emissions from from site preparation are not
site preparation quantified separately, but rather Project: Quantified based on measured
activities are captured by measuring carbon stock changes in included reservoirs
changes in included carbon (SSRs #RF-2 and #RF-6)
reservoirs
RF- Mobile Source CO, Included Baseline: N/A
10 combustion
emissions from Project: Estimated using default emission
site preparation factors
activities
CH, Excluded Baseline: N/A
Project: N/A
N.O Excluded Baseline: N/A
Project: N/A
RF- Mobile Source CO; Excluded Baseline: N/A
11 combustion
emissions from Project: N/A
ongoing project
operation & CH, Excluded Baseline: N/A
maintenance
Project: N/A
N.O Excluded Baseline: N/A
Project: N/A
RF- Stationary Source CO; Excluded Baseline: N/A
12 combustion
emissions from Project: N/A

28




July 2011 Discussion Draft

SSR | Description Type Gas | Included or Excluded? Quantification Method
ongoing project
operation & CH, Excluded Baseline: N/A
maintenance
Project: N/A
N.O Excluded Baseline: N/A
Project: N/A
RF- Biological Source CO; Included Baseline: N/A
13 emissions from
clearing of Project: Estimated using default land-use
forestland outside conversion factors for non-project land
the Project Area
RF- Biological Source / CO; Excluded Baseline: N/A
14 emissions/ Sink
removals from Project: N/A
changes in
harvesting on
forestland outside
the Project Area
RF- Combustion Source CO; Excluded Baseline: N/A
15 emissions from
production, Project: N/A
transportation,
and disposal of CH, Excluded Baseline: N/A
forest products
Project: N/A
N.O Excluded Baseline: N/A
Project: N/A
RF- Combustion Source CO; Excluded Baseline: N/A
16 emissions from
production, Project: N/A
transportation,
and disposal of CH, Excluded Baseline: N/A
alternative
materials to forest Project: N/A
products
N.O Excluded Baseline: N/A
Project: N/A
RF- Biological Source CO; Included Baseline: Quantified as a component of
17 emissions from calculating carbon stored for 100 years in
decomposition of wood products (SSR #RF-7) and landfills
forest products (SSR #RF-8)
Project: Quantified as a component of
calculating carbon stored for 100 years in
wood products (SSR #RF-7) and landfills
(SSR #RF-8)
CH, Excluded Baseline: N/A
Project: N/A
N.O Excluded Baseline: N/A
Project: N/A
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Improved Forest Management Projects

Table 5.2. Offset Project Boundary — Improved Forest Management Projects

SSR | Description | Type Gas | Included or Excluded? Quantification Method
Primary Effect Sources, Sinks, and Reservoirs
IFM-1 | Standing live Reservoir | CO; Included Baseline: Modeled based on initial field
carbon (carbon | / Pool inventory measurements
in all portions
of living trees) Project: Measured by field measurements and
updating forest carbon inventory
IFM-2 | Shrubs and Reservoir | CO; Excluded Baseline: N/A
herbaceous / Pool
understory Project: N/A
carbon
IFM-3 | Standing dead | Reservoir | CO, Included Baseline: Modeled based on initial field
carbon (carbon | / Pool inventory measurements
in all portions
of dead, Project: Measured by updating forest carbon
standing trees) inventory
IFM-4 | Lying dead Reservoir | CO; Excluded Baseline: N/A
wood carbon / Pool
Project: N/A
IFM-5 | Litter and duff Reservoir | CO; Excluded Baseline: Modeled based on initial field
carbon (carbon | / Pool inventory measurements
in dead plant
material) Project: Measured by updating forest carbon
inventory
IFM-6 | Soil carbon Reservoir | CO, | *Included/ Excluded Baseline: Modeled based on initial field
/ Pool Soil carbon must be included inventory measurements
in the Offset Project
Boundary, if any of the Project: Measured by updating forest carbon
following activities occur: inventory
= Site preparation activities
involve deep ripping,
furrowing, or plowing where
soil disturbance exceeds
(or is expected to exceed
from the baseline
characterization and
modeling) 25 percent of the
Project Area_over the
Project Life, or
= Mechanical site preparation
activities are not conducted
on contours.
IFM-7 | Carbon inin- Reservoir | CO; Included Baseline: Estimated from modeled harvesting
use forest / Pool volumes
products
Project: Estimated from measured harvesting
volumes
IFM-8 | Forest product | Reservoir | CO, Excluded when project Baseline: Estimated from modeled harvesting
carbon in / Pool harvesting exceeds baseline volumes
landfills
Included when project Project: Estimated from measured harvesting
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SSR | Description | Type Gas | Included or Excluded? Quantification Method
harvesting is below baseline volumes
Secondary Effect Sources, Sinks, and Reservoirs
IFM-9 | Biological Source CO; | *Included Baseline: N/A
emissions from Biological emissions from site
site preparation are not quantified Project: Quantified based on measured carbon
preparation separately, but rather are stock changes in included reservoirs (SSR #IFM-
activities captured by measuring 6, where applicable)
changes in included carbon
reservoirs
IFM- Mobile Source CO, Excluded Baseline: N/A
10 combustion
emissions from Project: N/A
site
preparation CH,4 Excluded Baseline: N/A
activities
Project: N/A
N>O Excluded Baseline: N/A
Project: N/A
IFM- Mobile Source CO, Excluded Baseline: N/A
11 combustion
emissions from Project: N/A
ongoing project
operation & CH,4 Excluded Baseline: N/A
maintenance
Project: N/A
N>O Excluded Baseline: N/A
Project: N/A
IFM- Stationary Source CO, Excluded Baseline: N/A
12 combustion
emissions from Project: N/A
ongoing project
operation & CH,4 Excluded Baseline: N/A
maintenance
Project: N/A
N.O Excluded Baseline: N/A
Project: N/A
IFM- Biological Source CO, Excluded Baseline: N/A
13 emissions from
clearing of Project: N/A
forestland
outside the
Project Area
IFM- Biological Source / CO, Included / Excluded Baseline: N/A
14 emissions/ Sink
removals from Project: Estimated using a default 20%
changes in “leakage” factor applied to the difference in
harvesting on harvest volume relative to baseline
forestland
outside the
Project Area
IFM- Combustion Source CO, Excluded Baseline: N/A
15 emissions from
production, Project: N/A
transportation,
and disposal of CH,4 Excluded Baseline: N/A

forest products
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SSR | Description | Type” Gas | Included or Excluded? Quantification Method
Project: N/A
N.O Excluded Baseline: N/A
Project: N/A
IFM- Combustion Source CO, Excluded Baseline: N/A
16 emissions from
production, Project: N/A
transportation,
and disposal of CH,4 Excluded Baseline: N/A
alternative
materials to Project: N/A
forest products
N2O Excluded Baseline: N/A
Project: N/A
IFM- Biological Source CO; | *Included Baseline: Quantified as a component of
17 emissions from calculating carbon stored for 100 years in wood
decomposition products (SSR #IFM-7) and landfills (SSR #IFM-
of forest 8)
products
Project: Quantified as a component of
calculating carbon stored for 100 years in wood
products (SSR #IFM-7) and landfills (SSR #IFM-
8)
CH, Excluded Baseline: N/A
Project: N/A
N>O Excluded Baseline: N/A

Project: N/A

5.3 Avoided Conversion Projects

Table 5.3. Offset Project Boundary — Avoided Conversion Projects

SSR

Description

Type~

Gas

Included or
Excluded?

Quantification Method

Primary Effect Sources, Sinks, and Reservoirs

AC-1 Standing live Reservoir | CO; Included Baseline: Modeled based on initial field inventory
carbon (carbon | / Pool measurements and expected land-use conversion
in all portions rates
of living trees)

Project: Measured by field measurements and
updating forest carbon inventory

AC-2 Shrubs and Reservoir | CO; Excluded Baseline: N/A
herbaceous / Pool
understory Project: N/A
carbon

AC-3 Standing dead | Reservoir | CO, Included Baseline: Modeled based on initial field inventory
carbon (carbon | / Pool measurements and expected land-use conversion
in all portions rates
of dead,
standing trees) Project: Measured by updating forest carbon

inventory

AC-4 Lying dead Reservoir | CO, Excluded Baseline: N/A
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SSR | Description | Type Gas | Included or Quantification Method
Excluded?
wood carbon / Pool
Project: N/A
AC-5 Litter and duff Reservoir | CO; Excluded Baseline: N/A
carbon (carbon | / Pool
in dead plant Project: N/A
material)
AC-6 Soil carbon Reservoir | CO, | *Included/ Excluded Baseline: Modeled based on initial field inventory
/ Pool Soil carbon must be included | measurements and expected land-use conversion
in the Offset Project rates
Boundary, if any of the
following activities occur: Project: Measured by updating forest carbon
= Site preparation activities inventory
involve deep ripping,
furrowing, or plowing
where soil disturbance
exceeds (or is expected to
exceed from the baseline
characterization and
modeling) 25 percent of
the Project Area_over the
Project Life, or
Mechanical site preparation
activities are not conducted
on contours.
AC-7 Carbon in in- Reservoir | CO, Included Baseline: Estimated from modeled harvesting
use forest / Pool volumes
products
Project: Estimated from measured harvesting
volumes
AC-8 Forest product | Reservoir | CO, Excluded when project Baseline: Estimated from modeled harvesting
carbon in / Pool harvesting exceeds baseline volumes
landfills
Included when project Project: Estimated from measured harvesting
harvesting is below baseline volumes
Secondary Effect Sources, Sinks, and Reservoirs
AC-9 Biological Source CO; | *Included Baseline: N/A
emissions from Biological emissions from site
site preparation are not quantified | Project: Quantified based on measured carbon
preparation separately, but rather are stock changes in included reservoirs (SSR #AC-
activities captured by measuring 6, where applicable)
changes in included carbon
reservoirs
AC-10 | Mobile Source CO, Excluded Baseline: N/A
combustion
emissions from Project: N/A
site
preparation CH, Excluded Baseline: N/A
activities
Project: N/A
N.O Excluded Baseline: N/A
Project: N/A
AC-11 | Mobile Source CO; Excluded Baseline: N/A
combustion
emissions from Project: N/A
ongoing project
operation & CH, Excluded Baseline: N/A
maintenance
Project: N/A
N.O Excluded Baseline: N/A

33




July 2011 Discussion Draft

SSR | Description | Type Gas | Included or Quantification Method
Excluded?
Project: N/A
AC-12 | Stationary Source CO; Excluded Baseline: N/A
combustion
emissions from Project: N/A
ongoing project
operation & CH, Excluded Baseline: N/A
maintenance
Project: N/A
N.O Excluded Baseline: N/A
Project: N/A
AC-13 | Biological Source CO; Included Baseline: N/A
emissions from
clearing of Project: Estimated using default forestland
forestland conversion factors
outside the
Project Area
AC-14 | Biological Source / CO; Excluded Baseline: N/A
emissions/ Sink
removals from Project: N/A
changes in
harvesting on
forestland
outside the
Project Area
AC-15 | Combustion Source CO; Excluded Baseline: N/A
emissions from
production, Project: N/A
transportation,
and disposal of CH, Excluded Baseline: N/A
forest products
Project: N/A
N.O Excluded Baseline: N/A
Project: N/A
AC-16 | Combustion Source CO; Excluded Baseline: N/A
emissions from
production, Project: N/A
transportation,
and disposal of CH, Excluded Baseline: N/A
alternative
materials to Project: N/A
forest products
N.O Excluded Baseline: N/A
Project: N/A
AC-17 | Biological Source CO; Included Baseline: Quantified as a component of
emissions from calculating carbon stored for 100 years in wood
decomposition products (SSR #AC-7) and landfills (SSR #AC-8)
of forest
products Project: Quantified as a component of calculating
carbon stored for 100 years in wood products
(SSR #AC-7) and landfills (SSR #AC-8)
CH, Excluded Baseline: N/A

Project: N/A
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Excluded

Baseline: N/A

Project: N/A
Decomposition of forest is not expected to be a
significant source of N,O emissions.
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6 Quantifying Net GHG Reductions and GHG Removals —
Enhancements

This section provides requirements and methods for quantifying a Forest Project’s net GHG
reductions and GHG removals_enhancements.

Quantification Methodology:
For each type of Forest Project, quantification proceeds in seven steps:

1.

Estimating baseline onsite carbon stocks. The baseline is an estimate of what would
have occurred in the absence of a Forest Project. To establish baseline onsite carbon
stocks, the carbon stock changes in each of the Forest Project’s required onsite carbon
pools (identified in Sections 5.1 to 5.3) must be modeled over 100 years. Modeling must
be based on inventoried carbon stocks at the time of the Forest Project’s offset project
commencement (or when first inventoried as is allowed for Reforestation Projects),
following the applicable requirements in this section. Onsite carbon stocks are
inventoried following the requirements in Appendix A; modeling of onsite carbon stocks
over time must be conducted following the requirements in this section and the
requirements and methods in Appendix B. Baseline onsite carbon stocks are estimated
over 100 years at the time of the Forest pProject’s initiation_ commencement.
Estimating baseline carbon in harvested wood produc ts. In conjunction with
modeling baseline onsite carbon stocks, a forecast of any harvesting that would have
occurred in the baseline must be developed and converted to an average annual
harvesting volume. From this, the amount of carbon that would have been transferred
each year (on average) to long-term storage in wood products can be determined.
Baseline harvesting is forecasted following the requirements in this section and carbon
stored in wood products must be calculated following the requirements and methods in
Appendix C.
Determining actual onsite carbon stocks. Each year, the Forest Project’s actual
onsite carbon stocks must be determined. This must be done by updating the Forest
Project’s forest carbon inventory for the current year, following the requirements and
methods in this section and in Appendices A and B. The estimate of actual onsite carbon
stocks must be adjusted by an appropriate confidence deduction, as described in
Appendix A, Section A.4.
Determining actual carbon in harvested wood product s. Each year, any harvesting
in the Project Area must be reported and from this, the amount of carbon transferred to
long-term storage in wood products must be calculated following the requirements and
methods in Appendix C.
Calculating the offset project’s Primary Effect. Each year, the actual change in GHG
emissions or GHG removals enhancements associated with the Forest Project’s
intended (“Primary”) effect must be quantified, as defined in Section 5. For any given
year, the Primary Effect is calculated by:
a. Taking the difference between actual onsite carbon stocks for the current year
and actual onsite carbon stocks for the prior year
b. Subtracting from (a) the difference between baseline onsite carbon stocks for the
current year and baseline onsite carbon stocks for the prior year
c. Adding to (b) the calculated difference between actual and baseline carbon in
harvested wood products for the current year (see Equation 6.1.)
Quantifying the offset project’s Secondary Effects. Each year, the actual change in
GHG emissions or GHG removals enhancements associated with the Forest Project’s
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unintended (“Secondary”) effects must be quantified as defined in Section 5.
Requirements and methods for quantifying Secondary Effects are provided below for
each type of Forest Project. Secondary Effects will almost always be negative (i.e. they
will reflect an increase in GHG emissions caused by the offset project).

7. Calculating total net GHG reductions and GHG remova  |s enhancements. For each
year, total net GHG reductions and GHG removals enhancements are calculated by
summing a Forest Project’s Primary and Secondary Effects. If the result is positive, then
the Forest Project has generated GHG reductions and/or GHG removals enhancements
in the current year. If the result is negative, this indicates a reversal has occurred except
as specified below (see Section 7).

Requirements for how to perform quantification steps 1 to 4 for each Forest Project type are
presented in the remainder of this section. The required formula for quantifying annual net GHG
reductions and GHG removals enhancements is presented in Equation 6.1. Net GHG reductions
and GHG removals enhancements must be quantified and reported in units of carbon dioxide-
equivalent (CO,e) metric tons.

A reversal occurs only if: (1) total net GHG reductions and GHG removals enhancements for the
year are negative; and (2) ARB or registry 0Offset cCredits have previously been issued to the
Forest Project. If calculated GHG reductions and GHG removals enhancements are negative
and no ARB or registry 0©ffset cCredits have been issued to the project since its
commencement date then the result should be treated as a “negative carryover” to GHG
reduction calculations in subsequent years (variable Ny.; in Equation 6.1). This may happen, for
example, because the confidence deduction applied to actual onsite carbon stocks can result in
actual values being less than baseline values in a Forest Project’s initial years.
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/

Quantification of Net GHG Reductions and Removals
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Step 1

Estimate Baseline Onsite Carbon Stocks

Step 2

Estimate Baseline Carbon in Harvested Wood Products

Step 3

Determine Actual Onsite Carbon Stocks

Step 4

Determine Actual Carbon in Harvested Wood Products

Step 5

Primary Effect
[Step 3 = Step 1] + [Step 4 — Step 2]

Step 6

Secondary Effects

Step 7

Net GHG Reductions and Removals
[Step 5 + Step 6]
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Quantification Methodology
Equation 6. 1.
QRy =[(A AConsite - A BConsite) + (ACyp,y — BCup.y) *80% + SE,] * (1 — ACD) + N4

Where,

QRy = Quantified GHG reductions and GHG removals enhancements for year y

A Aconsite = (Aconsite, y)(l - CDy) - (Aconsite, y-l)(l - CDy—l)
Where,
AConsie,y = Actual onsite carbon (COe) as inventoried for year y
AConsite, y-1 = Actual onsite carbon (COe) as inventoried for year y-1 (if y is the first
year of the offset project, then the value for ACqpsite, -1 Will be zero)
CD, = Appropriate confidence deduction for year y, as determined in Appendix A,
Section A.4.
CDy.; = Appropriate confidence deduction for year y-1, as determined in Appendix A,
Section A.4.

A BConsite = Bconsite,y - BConsite, y-1
Where,
BConsite,y = Baseline onsite carbon (COe) as estimated for year y
BConsite, y-1 = Baseline onsite carbon (CO.e) as estimated for year y-1 (if y is the first
year of the offset project, then the value for BConsite, y-1 Will be zero) °

ACyp,y = Actual carbon in wood products produced in year y that is projected to remain stored
for at least 100 years (i.e. WP,y derived for actual harvest volumes following the
requirements and methods in Appendix C)

BCup.y = Averaged annual baseline carbon in wood products that would have remained stored
for at least 100 years (i.e. WPy, y derived for baseline harvest volumes following the
requirements and methods in Appendix C)

SE, = Secondary Effect GHG emissions caused by the project activity in year y

ACD = Avoided Conversion Project discount factor, determined in Section 6.3.1

Ny-1 = Any negative carryover from the prior year (occurs when total quantified GHG

reductions are negative prior to the issuance of any CRTSs for the project)

Note: The net change in carbon in harvested wood products, (AC,,, y — BCyy,y), is multiplied by
80 percent in Equation 6.1 to reflect market responses to changes in wood product production.
The general assumption in this protocol is that for every ton of reduced harvesting caused by a

® For Improved Forest Management projects, where baseline onsite carbon stocks are averaged across all years, the
value for A BConsite Will be zero in all years except the first year of the project.
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Forest Project, the market will compensate with an increase in harvesting of 0.2 tons on other
lands (see Section 6.2.6).

6.1 Reforestation Projects

6.1.1 Estimating Baseline Onsite Carbon Stocks

Quantification Methodology
To estimate baseline carbon stocks for a Reforestation Project:

1. Provide a qualitative characterization of the likely vegetative conditions and activities that
would have occurred without the project, taking into consideration any laws, statutes,
regulations, or other legal mandates that would encourage or require reforestation on the
Project Area. The qualitative assessment shall include an assessment of the commercial
value of trees within the Project Area over the next 30 years. The qualitative assessment
must be used as the basis for modeling baseline carbon stocks (Step 3).

2. Inventory the carbon stocks in each of the Forest pProject’s required carbon pools,
following the requirements in Appendix A of this protocol.® For carbon pools that will be
affected by site preparation, the inventory must be conducted prior to any site
preparation activities. For those carbon pools that are affected by site preparation,
provide an estimate of initial carbon stocks using one of the following alternatives:

* Measuring carbon stocks using 20 sample plots located in the portion of the
Project Area containing the greatest amount of biomass in the pool that will be
affected.

» Stratifying (classifying) the Project Area into similar densities and measuring
stocks within the affected carbon pools using 20 sample plots per density class.

» Measuring the affected carbon stocks based on a grid system across the Project
Area.

For other carbon stocks, the inventory may be deferred, as described below.

3. Once afull inventory is obtained, perform a computer simulation that models the carbon
stocks for 100 years following the forest project's commencement date, based on the
gualitative characterization of what would have occurred without the offset project. The
modeling must follow the requirements and methods for modeling contained in Appendix
B, Section B.3, incorporating any conditions and constraints specified in the qualitative
characterization of the baseline (Step 1, above). The computer simulation must model
the expected growth in carbon stocks associated with pre-existing trees in the Project
Area (i.e. those not planted as part of the Forest Project).

Deferral of Initial Inventory for Carbon Stocks Not Affected by Site Preparation

The inventory of carbon stocks that are not affected by site preparation may be deferred until a
Reforestation Project’s second verification. At the time of the second verification, an estimated
inventory of the all required carbon stocks at the time of the Forest Project’s offset project
commencement date must prepared by:
1. Assuming standing dead carbon stocks at the time of the Forest Project’s: offset project
commencement date were equal to the standing dead carbon stocks measured and
verified at the second verification.

® Initial carbon stocks could be zero if the Project Area has no quantifiable forest cover or required carbon pools.
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2. Using an approved growth model or a stand table projection methodology, as described
in Appendix B, Section B.1, to derive an estimate of standing live carbon stocks in pre-
existing trees (i.e. those not planted as part of the Forest Project) at the time of the
Forest Project’s offset project commencement date. The approved growth model or
stand table projection used for the estimate must produce a result within 5 percent of
current inventory data for pre-existing trees.

If the inventory of these carbon pools is deferred, the timing of the second verification is at the
discretion of the Offset Project Operator or Authorized Project Designee (but must occur within
12 years of the initial verification). Reforestation Projects for which an initial inventory is deferred
are not eligible to receive ARB or registry 0©ffset cCredits until after the second verification.

6.1.2 Estimating Baseline Carbon in Harvested Wood Produc  ts

Quantification Methodology
If harvesting of the pre-existing trees would be expected to occur in the baseline, the following
steps must be performed:

1. Use a model (see Appendix B) to determine the average amount of carbon in standing
live carbon stocks (prior to delivery to a mill) that would have been harvested in each
year of the baseline over 100 years. The result will be a uniform estimate of harvested
carbon in each year of the baseline. This estimate is determined at offset project
commencement using the same biomass equations used to calculate biomass in live
trees, and will not change over the course of the offset project crediting period.

2. On an annual basis, determine the amount of harvested carbon that would have
remained stored in wood products, averaged over 100 years, following the requirements
and methods in Appendix C.

6.1.3 Determining Actual Onsite Carbon Stocks

Quantification Methodology
Actual carbon stocks for Reforestation Projects must be determined by updating the Project
Area’s forest carbon inventory. This is done by:

1. Incorporating any new forest inventory data obtained during the previous year into the
inventory estimate. Any plots sampled during the previous year must be incorporated
into the inventory estimate.

2. Using an approved model to “grow” (project forward) prior-year data from existing forest
inventory plots to the current reporting year. Approved growth models and requirements
and methods for projecting forest inventory plot data using models is provided in
Appendix B.

3. Updating the forest inventory estimate for harvests and/or disturbances that have
occurred during the previous year.

4. Applying an appropriate confidence deduction for the inventory based on its statistical
uncertainty, following the requirements and methods in Appendix A, Section A.4.

6.1.4 Determining Actual Carbon in Harvested Wood Product s

Quantification Methodology
Perform the following steps to determine actual carbon in harvested wood products:
1. Determine the actual amount of carbon in standing live carbon stocks (prior to delivery to
a mill) harvested in the current year (based on harvest volumes determined in Section
6.1.3).
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2. Determine the amount of actual harvested carbon that will remain stored in wood
products, averaged over 100 years, following the requirements and methods in Appendix
C.

6.1.5 Quantifying Secondary Effects

Quantification Methodology
For Reforestation Projects, significant Secondary Effects can arise from two sources:
1. One-time combustion emissions associated with machinery used in site preparation; and
2. The shifting of cropland or grazing activities to forestland outside the Project Area (which
may be both a market and/or physical response to the project activity), which is
accounted for over the Project Life.

To quantify combustion emissions associated with site preparation, use the appropriate
standard emission factor from Table 6.1 corresponding to the level of brush cover on the Project
Area, multiplied by the number of acres in the Project Area (Equation 6.2).

Mobile combustion emissions must be added to Secondary Effect emissions (SE, in Equation
6.1) in the first year of an offset project. If this results in a negative amount for total net
guantified GHG reductions and GHG removals enhancements in year one (QR,), the negative
amount must be carried over into future years (Ny.; in Equation 6.1) until sufficient GHG
reductions and GHG removals enhancements are accrued to achieve a positive balance.
Negative GHG reductions and GHG removals enhancements due to site preparation emissions
are not considered a reversal (Section 7.1).

Equation 6.2. Combustion Emissions Associated with Site Preparation

MC, = (-1) X (EF e X PA)

Where,

MC, = Secondary Effect CO,e emissions due to mobile combustion from site preparation
EFc = Mobile combustion emission factor from Table 6.1

PA = The size of the Project Area, in acres

Table 6.1. Mobile Combustion Emissions for Reforestation Projects

SITE PREP - REFORESTATION PROJECTS
Emissions Associated with Mobile Combustion
Average Metric Tons CO ,e Per Acre

Light Medium Heavy
50% Dense Brush > 50% Brush Cover,
25% Brush Cover Cover stump removal
0.090 0.202 0.429

To quantify GHG emissions from the shifting of cropland and grazing activities each year,
determine the appropriate “leakage” risk percentage for the project following the decision tree in
Figure 6.3. The leakage risk percentage is only determined once, at offset project
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commencement. Each year, this percentage must be applied to the net increase in onsite
carbon stocks to determine the annual Secondary Effects due to shifting of cropland or grazing
activities (Equation 6.3).

Equation 6.3. Emissions from Shifting Cropland and Grazing Activities

ASy = ('1) X Lx (A AConsite -A BConsite)

Where,

AS, = Secondary Effect CO,e emissions due to shifting of cropland or grazing
activities

L = Leakage risk percentage, as determined from Figure 6.3

AACosite = Annual difference in actual onsite carbon (CO.e) as defined in Equation 6.1.

ABCosite = Annual difference in baseline onsite carbon (CO.e) as defined in Equation 6.1.

Total Secondary Effect emissions for Reforestation Projects are calculated as follows (Equation
6.4). The value for Secondary Effect emissions will always be negative or zero.

Equation 6.4. Total Secondary Effect Emissions

SE, = (AS, + MC,) or 0, whichever is lower

Where,

SE, = Secondary Effect GHG emissions caused by the project activity in year y (Equation
AS, = gelgondary Effect CO,e emissions due to shifting of cropland or grazing activities
MC, = Secondary Effect CO,e emissions due to mobile combustion from site preparation*

*@0Only occurs in year 1.
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Figure 6.3. Activity Shifting (“Leakage”) Risk Assessment for Reforestation Projects
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6.2 Improved Forest Management Projects

Improved Forest Management Projects that take place on private land — or on land that is
transferred to public ownership at the time the project is initiated — must estimate baseline
onsite carbon stocks following the requirements and procedures in Section 6.2.1. Improved
Forest Management Projects that take place on land that was publicly owned prior to the offset
project commencement date must estimate baseline onsite carbon stocks following the
requirements and procedures in Section 6.2.2. Requirements for determining baseline carbon in
harvested wood products, determining actual onsite carbon stocks, determining actual carbon in
harvested wood products, and quantifying Secondary Effects are the same for all Improved
Forest Management Projects.

6.2.1 Estimating Baseline Onsite Carbon Stocks — Private Lands

Quantification Methodology

The baseline approach for Improved Forest Management Projects on private lands applies a
standardized set of assumptions to offset project-specific conditions. A key assumption is that
baseline carbon stocks will depend on how a project’s initial standing live carbon stocks
compare to “Common Practice,” defined as the average standing live carbon stocks on similar
lands within the Forest pProject’s Assessment Area. In addition, baseline carbon stocks must be
adjusted to reflect management practice on the Forest Owner’s other landholdings in instances
where Project Area carbon stocks are more than 20 percent below the carbon stocks on land
within the same logical management unit. Finally, the baseline must be modeled to reflect all
legal and economic constraints affecting the Project Area.

The following steps must be followed to estimate baseline carbon stocks:

1. Determine the Common Practice level of above-ground standing live carbon stocks
applicable to the Project Area.

2. Determine if the Project Area’s initial above-ground standing live carbon stocks are
above or below Common Practice.

3. Estimate baseline above-ground standing live carbon stocks, taking into account
financial and legal constraints on harvesting in the Project Area, as well as the minimum
baseline level applicable to the Project Area, as defined in the requirements for Step 3,
below. The minimum baseline level will depend on whether initial above-ground standing
live carbon stocks are above or below Common Practice.

4. Determine the baseline carbon stocks over 100 years for all required carbon pools in the
Project Area.

For all calculations in this section, all values for “carbon stocks” should be expressed in metric
tons of CO,-equivalent.

Step 1 — Determine the Common Practice Carbon Stock s for the Project’'s Assessment
Area

As defined in this protocol, Common Practice refers to the average stocks of above-ground
standing live carbon associated with the Assessment Area(s) covered by the Project Area.
Common Practice is used as a reference point for baseline estimation. To determine a value for
Common Practice, see Appendix F and the data available in the Forest Offset Protocol
Resources section of ARB’s website.
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Figure 6.4. Common Practice as a Reference Point for Baseline Estimation

Step 2 — Determine if Initial Above-Ground Standing Live Carbon Stocks Are Above or
Below Common Practice

To determine if initial above-ground standing live carbon stocks are above or below Common
Practice, perform the following steps:

1. From the initial forest carbon inventory for the Project Area (conducted following the
requirements in Appendix A), identify the metric tons of carbon contained in the above-
ground portion of standing live carbon stocks.

2. Divide this amount by the number of acres in the Project Area.

3. Compare the result with the Common Practice value identified in Step 1.

Step 3 — Determine Baseline Above-Ground Standing L ive Carbon Stocks

The baseline above-ground standing live carbon stocks must be determined by: (1) Modeling
above-ground standing live carbon stocks through a series of growth and harvesting scenarios
over 100 years; and (2) averaging the model results over the 100-year timeframe, so that the
baseline is expressed as a single (average) value for above-ground standing live carbon stocks
per acre in every year. The modeling must be performed following the requirements and
methods in Appendix B and must meet the following conditions:

1. Growth and harvesting scenarios must reflect all legal constraints, following the
requirements in Section 6.2.1.2.

2. Growth and harvesting scenarios must reflect any financial constraints, following
the requirements in Section 6.2.1.3.

3. The averaged model results, expressed as above-ground standing live carbon
stocks per acre, must not fall below a minimum baseline level (MBL). If initial
above-ground standing live carbon stocks are above Common Practice, the MBL
must be determined using the formula in Equation 6.5. If initial above-ground
standing live carbon stocks are below Common Practice, then MBL must be
determined using the formula in Equation 6.6.
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A graphical example of a baseline meeting these conditions is provided in Figure 6.5 and Figure
6.6. Figure 6.5 shows the baseline before averaging; Figure 6.6 shows the baseline after

averaging.
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Figure 6.6. Averaging the Modeled Standing Live Carbon Stocks Where Initial Stocks Are Above
Common Practice
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Equation 6.5. Determining the Minimum Baseline Level Where Initial Stocks Are Above Common
Practice

MBL = CP

Where,

MBL =  Minimum baseline level (above-ground standing live carbon
stocks)

CP = Common Practice (as determined in Step 1)

Equation 6.6. Determining the Minimum Baseline Level Where Initial Stocks Are Below Common
Practice

MBL = MAX (MAX (HSR, ICS), MIN (CP, WCS))
Where,

MAX The highest value in the set of values being evaluated.

IN

The lowest value in the set of values being evaluated.

MBL =  Minimum baseline level (above-ground standing live carbon
stocks)

HSR =  The “High Stocking Reference” for the Project Area. The High
Stocking Reference is defined as 80 percent of the highest
value for above-ground standing live carbon stocks per acre
within the Project Area during the preceding 10-year period.
To determine the High Stocking Reference, the Offset Project
Operator or Authorized Project Designee must document
changes in the Project Area’s above-ground standing live
carbon stocks over the preceding 10 years,-orforaslong-as
sherter. Figure 6.7 presents a graphical portrayal of a High
Stocking Reference determination.

CP = Common Practice (as determined in Step 1)

ICS = Initial above-ground standing live carbon stocks per acre
within the Project Area (as determined in Step 2)

WCS =  The weighted average above-ground standing live carbon
stocks per acre for all Forest Owner (and affiliate) landholdings
within the same logical management unit as the Project Area.
See Section 6.2.1.1 for requirements and methods for
calculating WCS.
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Figure 6.7. Determining a Project Area’s High Stocking Reference
Note: It is possible for the High Stocking Reference to be higher than Common Practice, even where initial live-tree carbon stocks
for the project are below Common Practice.

Step 4 — Determine the Baseline for All Carbon Pool s

Once the baseline for above-ground standing live carbon stocks has been determined, perform
the following steps:

1. Estimate baseline carbon stocks for all other required carbon pools identified for
the offset project (including below-ground carbon stocks, as well as standing
dead carbon stocks where applicable). These carbon stocks must be modeled or
estimated following the requirements and methods in Appendix A and Appendix
B.

2. Average the results, so that the baseline for other carbon pools contains the
same (average) value for carbon stocks in every year.

3. Sum the above-ground standing live carbon stock baseline and the baseline for
all other carbon stocks to produce a final baseline for all carbon pools (see
Figure 6.8).
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Figure 6.8. Final Baseline Incorporating All Required Carbon Stocks

6.2.1.1 Determining Weighted Average Carbon Stocks (WCS) on  Lands in
the Same Logical Management Unit as the Project Are a

Quantification Methodology

Determining the minimum baseline level (MBL) for an Improved Forest Management project
requires a comparison to carbon stocking levels on other lands within the same logical
management unit (LMU) as the Project Area. The carbon stocking level within the LMU
(expressed as the weighted average above-ground standing live carbon stocks per acre for all
lands in the same LMU) is used as a parameter (WCS) for determining the MBL in Equation 6.6.

A “logical management unit” or “LMU” is defined as all land that the Forest Owner and its
affiliate(s) (as defined below) either own in fee or hold timber rights on, and which it or they
manage as an explicitly defined planning subunit. LMUs are generally characterized by unique
biological, geographical, and/or geological conditions, are generally delimited by watershed
boundaries and/or elevational zones, and contain unique road networks. In addition, an LMU
must:

» Be a sustainable planning subunit as demonstrated by inventory reports and growth and
harvest projections for the LMU.

* Where even aged management is utilized, have a uniform distribution (by area) of 10-
year age classes that extend to the normal rotation age (variation of any 10-year age
class not to exceed 20%).

* Where uneven aged management is utilized, have between 33% and 66% of the
forested stands exceeding the retention standards identified in the growth and harvest
projections by a minimum of 25% (basal area).

An “affiliate” is defined as any person or entity that, directly or indirectly, through one or more
intermediaries, controls or is controlled by or is under common control with the Forest Owner,
including any general or limited partnership in which the Forest Owner is a partner and any
limited liability company in which the Forest Owner is a member. For the purposes of this
definition, "control" means the possession, direct or indirect, of the power to direct or cause the
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direction of the management and policies of a person, whether through the ownership of voting
securities, by contract or otherwise, and “person” means an individual or a general partnership,
limited partnership, corporation, professional corporation, limited liability company, limited
liability partnership, joint venture, trust, business trust, cooperative or association or any other
legally-recognized entity.

If an explicit, existing LMU containing the Project Area cannot be identified, the LMU must be
defined by identifying all lands where the Forest Owner and its affiliate(s) (as defined above)

either own in fee or hold timber rights en-within the same Assessment Area(s) covered by the
Project Area. Assessment Areas covered by the Project Area are identified in Step 1, above,

using the information in Appendix F.

To calculate WCS, estimate the above-ground standing live carbon stocks per acre for the
entire LMU containing the Project Area (including the Project Area itself). This can be done
using either existing inventory data, or a stratified vegetation-type analysis.

6.2.1.1.1 Calculating WCS Using Inventory Data

Quantification Methodology
If sufficient inventory data for LMU lands exist to quantify above-ground standing live carbon
stocks for the entire LMU, then the formula in Equation 6.7 must be used to calculate WCS.

Equation 6.7. Formula for WCS Using Inventory Data

{ ‘ 'l ECS) = 0.2, then WC5 = ICA

I ! s/ = 2, then T =

; ‘[l ) 0.2 then WCS IC5-PA+ECS-FA

— .-} vy ¥ L 43 =
! IcS raen PA + EA

Where,

WCS = The weighted average above-ground standing live carbon stocks per
acre within the LMU containing the Project Area

ICS = Initial above-ground standing live carbon stocks per acre within the
Project Area

PA = Size of the Project Area in acres

ECS = Above-ground standing live carbon stocks per acre within the LMU but
excluding the Project Area (EA), as determined from existing inventory
data

EA = Size of the LMU in acres, excluding the Project Area

6.2.1.1.2 Calculating WCS Using Stratified Vegetati on-Type Analysis

Quantification Methodology

If sufficient inventory data is not available for the LMU, a stratified vegetation-type analysis must
be used to calculate WCS. To conduct this analysis, all landholdings within the LMU — including
the Project Area — must be divided into vegetation types and size class/canopy cover categories
as delimited in Table 6.2 with a resolution for classification no greater than 40 acres. Each
vegetation class has a “carbon rating” provided in Table 6.2. WCS must be calculated using the
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ratio of average carbon stocking on LMU lands relative to carbon stocking on Project Area lands
(referred to as the “stratified carbon weighting factor” or SWF). The required formulas are
specified in Equation 6.8 and Equation 6.9.

Equation 6.8. Formula for WCS Using Stratified Vegetation-Type Analysis

—_ || =02 #} A7 —
if ‘[1 .rc_*;) = 0.2,then WCS = ICS
; ‘[l 5) 0.2 then WCS [C5-PA+SWF-IC5-EA
—_—— = ¥ =
f ics/| 7 e PA+ EA
Where,
WCS = The weighted average above-ground standing live carbon stocks per

acre within the LMU containing the Project Area

ICS = Initial above-ground standing live carbon stocks per acre within the
Project Area

PA = Size of the Project Area in acres

SWF = The stratified carbon weighting factor for the LMU (from Equation 6.9
below)

EA = Size of the LMU in acres, excluding the Project Area

Equation 6.9. Formula for LMU Stratified Carbon Weighting Factor

Y (PAICR) Y (EAITR)

SWF = - :
2. PA 2 EA
i i
Where,
PA; = Acres of the Project Area in forest vegetation type i (from Table 6.2)
EA;, = Acres of the LMU, excluding the Project Area, in forest vegetation type
i (from Table 6.2)
CRi = Carbon rating for forest vegetation type i (from Table 6.2)

Table 6.2. Vegetation Classes for Stratification

Forest Ve_ggtation Average Dia_meter /?:V: nrggs Car]k;?rrilthg:gg
Description (Breast Height) Cover COse)
Brush 0" NA
Regeneration 3" NA 0.5
Pole-sized trees 6" - 12" < 33%
Pole-sized trees 6" - 12" 33% - 66%
Pole-sized trees 6" - 12" >66% 6
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Small Sawlogs 12" - 20" < 33% 4
Small Sawlogs 12" - 20" 33% - 66% 8
Small Sawlogs 12" - 20" >66% 12
Large Sawlogs 20" - 36" <33% 8
Large Sawlogs 20" - 36" 33% - 66% 16
Large Sawlogs 20" - 36" >66% 24
Very Large Trees >36" <33% 16
Very Large Trees >36" 33% - 66% 32
Very Large Trees >36" >66% 48
6.2.1.2 Consideration of Legal Constraints

In modeling the baseline for standing live carbon stocks, all legal constraints that could affect
baseline growth and harvesting scenarios must be incorporated. The standing live carbon stock
baseline must represent a growth and harvesting regime that fulfills all legal requirements.
Voluntary agreements that can be rescinded, such as rental contracts and forest certifications
are not legal constraints. Habitat Conservation Plans (HCPs) and Safe Harbor Agreements
(SHASs) that are in place more than one year prior to the offset project’'s commencementstart
date shall be modeled as legal constraints. HCPs and SHAs that are approved after the date
one year prior to the offset project’'s commencement date are not considered legal constraints
for the purpose of baseline modeling and may be disregarded_from the baseline modeling.

Legal constraints include all laws, regulations, and legally-binding commitments applicable to
the Project Area at the time of offset project commencement that could affect standing live
carbon stocks. Legal constraints include:

1. Federal, statelprevineial, or local government regulations that are required and might
reasonably be anticipated to influence carbon stocking over time including, but not
limited to:

a. Zones with harvest restrictions (e.g. buffers, streamside protection zones, wildlife
protection zones)

b. Harvest adjacency restrictions

c. Minimum stocking standards

2. Forest practice rules, or applicable Best Management Practices established by federal,
state, provineial-or local government that relate to forest management.

3. Other legally binding requirements affecting carbon stocks including, but not limited to,
covenants, conditions and restrictions, and other title restrictions in place prior to or at
the time of project initiation, including pre-existing conservation easements, Habitat
Conservation Plans, Safe Harbor Agreements, and deed restrictions, excepting an
encumbrance that was put in place and/or recorded less than one year prior to the offset
project startcommencement date, as defined in Section 3.5.

For forest projects located in California, the baseline must be modeled to reflect all silvicultural
treatments associated with any submitted, active, or approved timber harvest plans (THPs) at
the time of offset project commencement that would affect harvesting and management active
within the Project Area during the Project Lifeatthe-time-of the-project's-nitiation. All legally
enforceable silvicultural and operational provisions of a THP — including those operational
provisions designed to meet California Forest Practice Rules requirements for achieving
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Maximum Sustained Production of High Quality Wood Products [14 CCR 913.11 (933.11,
953.11)] — are considered legal constraints and must be reflected in baseline modeling for as
long as the THP will remain active. For portions of the Project Area not subject to THPs (or over
time periods for which THPs will not be active), baseline carbon stocks must be modeled by
taking into account any applicable requirements of the California Forest Practice Rules and all
other applicable laws, regulations, and legally binding commitments that could affect onsite
carbon stocks. On a case-by-case basis, the California Department of Forestry and Fire
Protection (Cal FIRE) may assist in identifying minimum carbon stocking levels that would be
effectively required under California Forest Practice Rules.

6.2.1.3 Consideration of Financial Constraints

In modeling the baseline for standing live carbon stocks, financial constraints that could affect
baseline growth and harvesting scenarios must be included. It must be demonstrated that the
growth and harvesting regime assumed for the baseline is financially feasible through one of the
following means:

1. Afinancial analysis of the anticipated growth and harvesting regime that captures all
relevant costs and returns, taking into consideration all legal, physical, and biological
constraints. Cost and revenue variables in the financial analysis may be based on
regional norms or on documented costs and returns for the Project Area or other
properties in the Forest pProject’s Assessment Area.

2. Providing evidence that activities similar to the proposed baseline growth and harvesting
regime have taken place on other properties within the Forest Project’'s Assessment
Area within the past 15 years. The evidence must demonstrate that harvesting activities
have taken place on at least one other comparable site with:

a. Slopes that do not exceed slopes in the Project Area by more than 10 percent

b. An equivalent zoning class to the Project Area

c. Comparable species composition to the Project Area (i.e. within 20 percent of
project species composition based on trees per acre)

6.2.2 Estimating Baseline Onsite Carbon Stocks — PublicL ~ ands

Quantification Methodology
For Improved Forest Management Projects on lands owned or controlled by public agencies,
the baseline must be estimated by:
1. Conducting an initial forest carbon inventory for the Project Area
2. Projecting future changes to Project Area forest carbon stocks by:
a. Extrapolating from historical trends
b. Anticipating how current and future public policy will affect onsite carbon stocks

The method that results in the highest estimated carbon stock levels must be used to determine
the baseline.

To extrapolate from historical trends:

= For Project Areas that have a ten-year history of declining carbon stocks, the baseline
must be defined by the average of the carbon stocks over the past ten years and
considered static for the project life (i.e. the same level of carbon stocks is assumed in
every year).

» For Project Areas that demonstrate an increasing inventory of carbon stocks over the
past ten years, the growth trajectory of the baseline shall continue until the forest (under
the baseline stocks) achieves a stand composition consistent with comparable forested
areas that have been relatively free of harvest over the past 60 years.
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To anticipate how current and future public policy will affect onsite carbon stocks, the baseline
must be modeled following the requirements and methods in Appendix B incorporating
constraints imposed by all applicable statutes, regulations, policies, plans and Activity-Based
Funding.

6.2.3 Estimating Baseline Carbon in Harvested Wood Produc  ts

Quantification Methodology
To estimate the amount of baseline carbon transferred to long-term storage in wood products
each year, the following steps must be performed:
1. Determine the average amount of carbon in standing live carbon stocks (prior to delivery
to a mill) that would have been harvested in each year of the baseline over 100 years.
The result will be a uniform estimate of harvested carbon in each year of the baseline.
This estimate is determined at theoffset project eutsetcommencement, using the same
biomass equations used to calculate biomass in live trees, and will not change over the
course of the project.
a. For offset projects on private lands, the amount of harvested carbon must be
derived from the growth and harvesting regime used to develop the baseline for
onsite carbon stocks in Section 6.2.1.
b. For offset projects on public lands, the amount of harvested carbon must be
derived from the growth and harvesting regime assumed in the baseline for
onsite carbon stocks derived in Section 6.2.2.
2. On an annual basis, determine the amount of harvested carbon that would have
remained stored in wood products, averaged over 100 years, following the requirements
and methods in Appendix C.

6.2.4 Determining Actual Onsite Carbon Stocks

Quantification Methodology
Actual carbon stocks for Improved Forest Management projects must be determined by
updating the Project Area’s forest carbon inventory. This is done by:

1. Incorporating any new forest inventory data obtained during the previous year into the
inventory estimate. Any plots sampled during the previous year must be incorporated
into the inventory estimate.

2. Using an approved model to “grow” (project forward) prior-year data from existing forest
inventory plots to the current reporting year. Approved growth models and requirements
and methods for projecting forest inventory plot data using models isare provided in
Appendix B.

3. Updating the forest inventory estimate for harvests and/or disturbances that have
occurred during the previous year.

4. Applying an appropriate confidence deduction for the inventory based on its statistical
uncertainty, following the requirements and methods in Appendix A, Section A.4.

6.2.5 Determining Actual Carbon in Harvested Wood Product s

Quantification Methodology
Perform the following steps to determine actual carbon in harvested wood products:
1. Determine the actual amount of carbon in standing live carbon stocks (prior to delivery to
a mill) harvested in the current year (based on harvest volumes determined in Section
6.2.4).
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2. Determine the amount of actual harvested carbon that will remain stored in wood
products, averaged over 100 years, following the requirements and methods in Appendix
C.

6.2.6 Quantifying Secondary Effects

Quantification Methodology

For Improved Forest Management Projects, significant Secondary Effects can occur if a project
reduces harvesting in the Project Area, resulting in an increase in harvesting on other
properties. Equation 6.10 must be used to estimate Secondary Effects for Improved Forest
Management projects:

Equation 6.10. Secondary Effects Emissions

y
If > (AC,,,-BC

n=1

) >0,then SE, =0

hv,n

y
If > (AC,,, —~BC,,,) <O,then SE, = (AC,,, - BC,,,) x20%
n=1

Where,

SE, = Estimated annual Secondary Effects (used in Equation 6.1.)

AChy n = Actual amount of onsite carbon harvested in reporting period n (prior to delivery to a
mill), expressed in CO,-equivalent tons

BChy, n = Estimated average baseline amount of onsite carbon harvested in reporting period n
(prior to delivery to a mill), expressed in CO,-equivalent tons, as determined in Step 1
of Section 6.2.3

Y = The current year or reporting period

6.3 Avoided Conversion Projects

6.3.1 Estimating Baseline Onsite Carbon Stocks

Quantification Methodology
The baseline for Avoided Conversion Projects is a projection of onsite forest carbon stock
losses that would have occurred over time due to the conversion of the Project Area to a non-
forest land use. Estimating the baseline for Avoided Conversion Projects involves two steps:
1. Characterizing and projecting the baseline
2. Discount for the uncertainty of conversion probability

Step 1 - Characterizing and Projecting the Baseline

The project the baseline must be characterized by:
1. Clearly specifying an alternative highest-value land use for the Project Area, as identified
by an appraisal (required in Section 3.1.2.3).
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2. Estimating the rate of conversion and removal of onsite carbon stocks. The rate of
conversion and removal of onsite carbon stocks must be estimated by either:

a. Referencing planning documentation for the Project Area (e.g. construction
documents or plans) that specifies the timeframe of the conversion and intended
removal of forest cover on the Project Area; or

b. Inthe absence of specific documentation, identifying default Total Conversion
Impact and Annual Conversion values from Table 6.3.

3. Using a computer simulation to project changes in onsite carbon stocks over 100 years,
reflecting the rate of conversion estimated in (2). The simulation must model changes in
onsite carbon stocks for all required and-selected-eptionrat-carbon pools, as identified in

Section 5.3.

Table 6.3. Default Avoided Conversion

Type of Conversion Identified in
Appraisal

Total Conversion Impact

This is the assumed total
effect over time of the
conversion activity. (The total
conversion impact is
amortized over a 10-year
period to determine the
annual conversion in the next
column.)

Annual Conversion

This is the assumed annual
conversion activity. The
percentages below are
multiplied by the initial onsite
carbon stocks for the project
on an annual basis for the first
10 years of the project.

Residential

Estimate using the following
formula:

TC = min(100, (P*3/
PA)*100)

Where:

TC = % total conversion (TC
cannot exceed 100%)

PA = the Project Area (acres)
identified in the appraisal

P = the number of unique
parcels that would be formed
on the project area as
identified in the appraisal

*Each parcel is assumed to
deforest 3 acres of forest
vegetation.

Estimate using the following
formula:

AC=TC/10
Where:

AC = % annualized conversion
TC = % total conversion

Mining and agricultural conversion,

) 7 90% 9.0%
including pasture or crops

Golf course 80% 8.0%
Commercial buildings 95% 9.5%

The computer simulation of the baseline must apply the identified rate of conversion over time to
estimate changes in onsite carbon stocks, beginning with the Project Area’s initial onsite carbon

stocks.
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If the projected conversion rate does not result in a complete removal of onsite forest carbon
stocks, the baseline projection should account for any residual forest carbon value as a steady
condition for the balance of a 100-year projection.

Step 2 - Discount for Uncertainty of Conversion Pro  bability

If the fair market value of the anticipated alternative land use for the Project Area (as
determined by the appraisal required in Section 3.1.2.3) is hot more than 80 percent greater
than the value of the current forested land use, then a discount must be applied each year to the
offset project’s quantified GHG reductions and GHG removalsenhancements. If quantified GHG
reductions and GHG removals enhancements for the year are positive (i.e. [(A ACqnsite - A
BConsite) + (ACup,y — BCyyp,y) * 80% + SE,] > 0 in Equation 6.1) then use the following formula
(Equation 6.11) to calculate the appropriate Avoided Conversion Discount factor, ACD. If
guantified GHG reductions and removals for the year are negative, then ACD must equal zero.

Equation 6.11. Avoided Conversion Discount Factor

If 0.4 < (VA /VP) — 1) < 0.8, then ACD = [80% — ((VA / VP) — 1)] x 2.5
If (VA /VP) —1) > 0.8, then ACD = 0%
If (VA /VP) — 1) < 0.4, then ACD = 100%

Where,

ACD = The Avoided Conversion Project discount factor (used in Equation 6.1).

VA = The appraised fair market value of the anticipated alternative land use for the Project
Area

VP = The appraised fair market value of the current forested land use for the Project Area

6.3.2 Estimating Baseline Carbon in Harvested Wood Produc  ts

Quantification Methodology

Harvesting is assumed to occur in the baseline over time as the Project Area is converted to
another land use. To estimate the baseline carbon transferred to long-term storage in harvested
wood products each year:

1. Determine the amount of carbon in standing live carbon stocks (prior to delivery to a mill)
that would have been harvested in each year, consistent with the rate of reduction in
baseline standing live carbon stocks determined in Section 6.3.1. This projection is
determined at theoffset project eutsetcommencement, using the same biomass
eqguations used to calculate biomass in live trees, and will not change over the course of
the offset project.

2. On an annual basis, determine the amount of harvested carbon that would have
remained stored in wood products, averaged over 100 years, following the requirements
and methods in Appendix C.

6.3.3 Determining Actual Onsite Carbon Stocks

Quantification Methodology
Actual carbon stocks for Avoided Conversion Projects must be determined by updating the
Project Area’s forest carbon inventory. This is done by:
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1. Incorporating any new forest inventory data obtained during the previous year into the
inventory estimate. Any plots sampled during the previous year must be incorporated
into the inventory estimate.

2. Using an approved model to “grow” (project forward) prior-year data from existing forest
inventory plots to the current reporting year. Approved growth models are identified in
Appendix B. Methods for projecting forest inventory plot data using models is also
provided in Appendix B.

3. Updating the forest inventory estimate for harvests and/or disturbances that have
occurred during the previous year.

4. Applying an appropriate confidence deduction for the inventory based on its statistical
uncertainty, following the requirements and methods in Appendix A, Section A.4.

6.3.4 Determining Actual Carbon in Harvested Wood Product s
Quantification Methodology
Perform the following steps to determine actual carbon in harvested wood products:
1. Determine the actual amount of carbon in standing live carbon stocks (prior to delivery to
a mill) harvested in the current year (based on harvest volumes determined in Section
6.3.3).
2. Determine the amount of actual harvested carbon that will remain stored in wood
products, averaged over 100 years, following the requirements and methods in Appendix
C.

6.3.5 Quantifying Secondary Effects
Quantification Methodology

Significant Secondary Effects for Avoided Conversion projects can arise if the type of land use
conversion that would have happened on the Project Area is shifted to other forest land.
To quantify Secondary Effects for Avoided Conversion projects, use Equation 6.12.

The value for Secondary Effect emissions will always be negative or zero.

Equation 6.12. Secondary Effects Emissions

SE, = (-1) x CDR% x (A ACoqnsie - A BConsite ) OF O, whichever is lower

Where,

SE, = Secondary Effect GHG emissions caused by the project activity in year y (Equation 6.1)
CDR = Conversion displacement risk value, assumed to be 3.6% for all forest lands

A AConsite = Annual difference in actual onsite carbon (CO.e) as defined in Equation 6.1

A BCopsite = Annual difference in baseline onsite carbon (CO,e) as defined in Equation 6.1
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7 Ensuring the Permanence of Credited GHG Reduction s
and GHG Removals-Enhancements

The Gap-and-Trade-Regulation requires that credited GHG reductions and GHG removals
enhancements be “permanent.” Permanence of Forest project GHG reductions and removals is
addressed through three mechanisms:

1. The requirement for all offset projects to monitor onsite carbon stocks, submit annual
Offset Project Data Reports, and undergo third-party verification of those reports with
site visits at least every six years for the duration of the Project Life.

2. The regulatory obligation for all intentional reversals of GHG reductions and GHG
removals enhancements to be compensated for through retirement of other Compliance
Instruments.

3. The maintenance of a Forest Buffer Account by ARB to provide insurance against
reversals of GHG reductions and GHG removals enhancements due to unintentional
causes (including natural disturbances such a fires, pest infestations, or disease
outbreaks).

GHG reductions and GHG removals enhancements can be “reversed” if the stored carbon
associated with them is released (back) to the atmosphere. Many biological and non-biological
agents, both natural and human-induced, can cause reversals. Some of these agents cannot
completely be controlled and may therefore result in an unintentional reversal, such as natural
agents like fire, insects, and wind. Other agents can be controlled, such as the human activities
like land conversion and over-harvesting. Under this protocol, reversals due to controllable
agents are considered intentional as defined in the Regulation. The Offset Project Operator or
Authorized Project Designee is required to identify and quantify the risk of reversals from
different agents based on offset project-specific circumstances. The resulting risk rating
determines the quantity of ARB 0Offset cCredits that the project must contribute to the Forest
Buffer Account to insure against unintentional reversals.

7.1 ldentifying a Reversal

The Offset Project Operator or Authorized Project Designee must demonstrate, through annual
reporting and periodic verification, that stocks associated with credited GHG reductions and
GHG removals enhancements are maintained for a period of time considered to be permanent.
For purposes of this protocol 100 years is considered permanent. If the quantified GHG
reductions and GHG removals enhancements (i.e. QR, in Equation 6.1) in a given year are
negative, and ARB 00ffset cCredits were issued to the Fore