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1. Introduction

The past years have seen an important push in the forestry sector towards a more
diversified, markedriven focus and the generation of more value from the foresiile at

the same time ensuring protection of environmental ass&®energy and biorefining are
particularly seen as promising pathways. At the same time, as countries, industry and
communities seek ways to reduce greenhouse gas (GHG) emissions to sadtineste
change, forest biomass for bioenergy is seen as an appealing alternative to fossil fuels.
Therefore, with developing domestic and export markets for forest bioenergy products,
there is a growing interest for sourcing biomass from traditional a¥ as nortraditional
feedstock types available in forests.

Currently, there are several egoing discussions on the sustainability of biomass production
for solid bioenergy, both at the local/regional and international levels. However, the stability
of solid bioenergy sourcing and international markets has yet to be secured. Multiple levels
of governance designed to ensure sustainable forest management (SFM) already exist with
regard to pulp&paper feedstocks and timber productiday, means of internatioal process

on SFM or voluntary forest certification schemes (e.g. PEFC andAdd@ipnally new
standards, criteria and indicators targeting specifically bioenergy products are being
developed aimed to address specific concerns raised by forest bioenergy. Private sector
initiatives - apart from the voluntary SFM initiativesare ongoing, especially the electric
dzi At AGASEQ {dzAdGFAYIlI0tS . A2YlFaa tlydE)KhSBEKAL O0F2
moment, policy choices by both domestic and international markets can still be made on
how solid bioenergy supply chains and markets are governed.

Europe is an important market for wood pellets, and biomass consumption for heat and
electridty is expected to double from now until 202h 2009, theEU Renewable Energy
Directive 2009/28/EQreferred to asREDEC 2000 Y I yRFGSR GKF G wm: 2F 0
energy consumption consists of renewable sources by 2020, and that 10% of its road
transport fuels should be from renewable sources. For the latter, RtEDestablished
mandatory sustaiability criteria for biofuels and bioliquids that are to be met if such
biofuels are to be counted against the 10% target. Currently, no such binding criteria exist
for solid or gaseous bioenergy used for electricity and heat, but discussions on exttraling
sustainability requirements to all bioenergy carriers aregaing and were reported in
COM(2010)11 final Report from the commission to the council and the European
parliament on sustainability requirements for the use of solid and gaseous biomases

in electricity, heating and coolingEC 2010p . The criteria are meant to apply to &rms of

forest biomass sourced frontands irrelevant of species, tree parts, types of production
systems etc. that constitute or provide the feedstock.

The EC, stating the concerns raised by various stakeholders, considers that public
intervention is justified because there is a risk of negative environnhempacts with the
intensified use of biomass sourced both domestically and from outside of the EU (EC 2010b).
The policy objective of the regulator is therefore to guarantee the sustainable production of
bioenergy feedstocks, and its operational objective to establish sustainability
requirements that are efficiently dealing with issues of sustainable biomass provision.

A good understanding of the specific contexts of existing policy and forest management
schemes of countries that an overarching pokogh as theREDwill affect, such as Canada

the United States of AmericdJ§ and Russiawhich are mainor potential forest biomass
exporters to the EUs crucial. Otherwise, such policies may crdadeiers to mobilization of



biomass supply chains, both at the domestic and international leVélks.consequences of
non-alignment between the operational reality of local forest conditions and management
and REDsustainability principles may create ntariff barriers for export ad create hurdles
and possibly conflicts in international flows of forest biomass for bioenergy.

The aim of this project is to provide background information on the regulatory and
operational aspects of sustainability criteria for solid woody bioenergyddeeks to
policymakers and other stakeholders for the development and possible extensions Bbtithe
RED The focus is otand managemensustainabilitycriteria, which address all types of
woodybiomass feedstockthat can be sourced from a land, irrelevaf types of production
systems, species, tree parts elthe objective is to compare and contrast the proposed EU
sustainability requirements for land use anmthnagement fothe use of solid biomass with
existing regulations and practices of forest basa supply chains féinree case studies, i.e.,
Canada the United States of America (U&)d Russiaandor for specific provincesstates

or regionswithin theseareas The report provides a review and discussion of i) definitions
for land use assessment, inventory and reporting that are relevant for distinguishing
sustainable supply chains from those considered unsustainable according to existing or
proposedland managemet sustainability criteria and ii) best management practices and
regulations for sustainable forest biomass harvesting for bioenergy at the federal level
andor provincial/statéregional level

The eport first provides a briebverview of development opolicy and criteria related to
sustainability of bioenergy in the EU and in key biomass importer Member States (Unted
Kingdom, the Netherlands and Belgium). The following sestioen provide anthorough
review of policy, regulations and practices Canadaand the United States, with a special
focus ofkey biomass producing provindstates (British Columbia, Ontario and Quebec in
Canada, Georgia, New York and Massachusetts and California in YhehidSndepth
analysis of the Canadian and Ameni@ntexts was made possible due to the abundance of
information available for those countries, but was also found necessary due to the scarcity
of syntheses on this information. The nextcten then provides an overviewf the policy

and practices for lad and forest management in Russia, with a focus on the region of
Northwest Russiabased on the information that was possible to gather from this area. The
report concludes with a discussion and main conclusions stemming from the analysis of the
case stuges.

2. Background: EU sustainability requirements for bioenergy

Within the framework of theEU REQEC 200§ adopted in April 2009, the European
Parliament and the Council of the European Union has proposed several sustainability
criteria for biofuels and bioliquidsTwo themes were addressed: biodiversityofection
mainly by means of avoiding land use changes of certain types of(Taide 1)and GHG
emission savings. h& GHG gas emission saving from the use of biofuels and bioliquids
should be at least 35% (50% in 2017) and 60% in new installations2faimh @Art. 17.2.
Moreover, the sustainability criteria REOimit biomass harvest for bioengy feedstocks to
OSNIiFAYy I NBHE2% OwiSihdiobjycive of yratecting biodiversity, carbon
(C) stocks and soil, water and air quality. Lahds$ are excluded for producing biofuels and
bioliquids are lands designated prior to January 2008, with high biodiversity vetud 7.3,

lands with high C stoclift. 17.4 and peatlandsArt. 17.5.



1) Lands with high biodiversity valuénclude primary forests, protected areas and highly
biodiverse grasslands, whether or not the land continues to have the 2008 status. Therefore

no biomass procurement is allowed from:

I a

Iy R
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17.3. According to thdRED(Art. 69, the sustainability criteria concerning primary

forests should agree with the definition used in tRerest Resources gessment
(FRA) reports (Box 1) published by the Food and Agriculture Organization
United Nations (FAO).

of the

Box 1.Forest Resources Assessment

{AyO0S wmMopncz C!h KIa&
Assessmen{FRA) ProgramFRO 201@ @ Df 26l f aasSaavySyida | NS Stl o
member country to report on evolving forest information needs. For example, the first assessment was d¢
to address the shortages of forest products. The ntaincern driving assessments until the nineties was the
of deforestation, while FRA 2000 focused on a wider range of forest benefits and functions. The con
sustainable forest management (SFM) was emphasized in FRA 2005, and was extendedriteief the most
recent assessment, the FRA 20FAQ 2010g This assessment is based on the thematic elements of SFM
includes both variables related to the extent, condition, uses and values of forest resources and the legal
and institutional framework guidinfprests. This assessment is used as a reporting tool to several agencies
as the International Tropical Timber Organization and Forests Europe.
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authority for nature praeection purposes or for the protection of rare, threatened
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endangered ecosystems or species recognised by international agreements or
included in lists drawn up by intergovernmental organisations or the International

Union for the Conservation of Natuce. 2 E H 0 € ©®

Box 2. International Union for Conservation of Nature (IUCN)

The organisatiof F2dzy RSR Ay wmdnyZ L!/b A& GKS ¢RONRBA
Mission to influence, encourage and assist societies throughout the world to conserve the integrity
diversity of nature ad to ensure that any use of natural resources is equitable and ecologically sustaina|
Structure¥ GKS $2N)] A& FTNIXYYSR o6& | Df26Ff LINEINI Y
delivered by member organizations, 14 commissions and thbased pogrammes. One of thes
O2YYA&darzya Aa GKS L!/bQa 22NIR /2YYAaarzy 2y
Definition of protected area¥ &G Of SF NI & RSFAYSR 3IS823INIF LKAOLK T

through legal or other effective means, to achieve the losgn corservation of nature with associate
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- IUCN protected areas categories system
Management category Title
la Strict nature reserve
Ib Wilderness area
Il National park
1] Natural monument or feature
v Habitat / Species management area
\% Protected landscape / Seascape
VI Protected area with sustainable use of natural resources
- Highly biodiverse grasslandRS¥A Y SR | a ay |l G dzNY €

INF 54y

Ra

that stage in the absence of human intervention and which maintain the natural

species composition and ecological characteristics and processes, arahoal

grasslands that would cease to be grasslanthe absence of human intervention,

and which is speciedA OK ' yR y 28 RS3INF RSRE



2) Lands with high C stocgkclude wetlands, contimusly forested areas and othérested
areas, and that no longer have the &@tatus (therefore where land¢onversim has
occurred):

- Wetlandsy RSTAYSR a aftlyRa O20SNBR gAl
I AAIYATFAOLYG LI NG 2F GKS @SIFENED a?
account the definition laid down in th€onvention on wetlands of intgational
importance(Box 3), especially as Waterfowl Habitatt( 73.

Box 3.Convention on wetlands of international importance

The Convention on Wetlands of International Importance, calledRaesar Conventiosince it was signed in
the Iranian city of Ramsar, is an intergovernmental treaty that provides the framework for national action and
international cooperation for the conservation and wise use of wetlands and their resolReess@r 2008 The
Convention was signed in 1971 and it came into force in 1975. It is the only global environmental treaty that

det £a SAGK | LI NIGAOdzZE I NJ §02a840SYX yR GKS /2y@ByiAaz2yQa )
planet Ramsar 2013b TheRamsar ConventioRS¥Ay Sa ¢SGflyRa +a dalNBlFa| 2F YI NEK
whether natural or artificial, permanent or temporary, with water that is static or flowfregh, brackish or salt
including areas of marine water the depth of which at low tide does not exceetetisrs UNESCO 199
{AIYyLF{i2NE yIGA2ya &K2dZ R AYLX SYSyid LINAYyOALX S&a H2N) 4KS é4A
for the benefit of humakind in a way compatible with the maintenance of the natural properties of [the
SO02aeaiGSyéd ¢2 R2 &42: (GKS O2y@SyidiAizy OFrtta FT2N) GKS Sadl
institutional and organizational arrangements, to address legigaieeds, to increase knowledge and awareness

of wetland values, to monitor the status of wetlands, to identify program priorities and to develop action plans

for specific sitesRamsar 201)1

- Continuously forested ared RSFAYSR | & | NBlFa qaLl yyiay3d Y2
higher than five metres and a canopy cover of mtiran 30% or trees able to reach
1K24S GKNBakK2tRa Ay aaiddz o

- Other forested area¥ RSTFAY SR Fa daflyRa aLIyyAy3a Y2NB
than 5 m and a canopy cover of between 10% and 30%, or trees able to reach those
thresholds in situ, unless evidem is provided that the C stock of the area before and
after conversion is such that the GHG emission saving meetsREBONJA (G S NAR | €
(presently, at least 35% reduction).

3) Peatlands TheEU RE@oes not provide a peatland definition. However, the Directive

refers to theRamsar Conventiof\rt. 73 see also section on wetlands), where peatlands are
O2yaARSNBR | @Al f LI NI 2F (KS patNdiR@a oSGt Iy
RamsaiCorventionrecognize the importance of peatlands through 1Beidelines for global

action on peatland¢éBox 4)

Box 4.Guidelines for global action on peatlands
Ramsar Contracting Parties have recognized the global significance of peatlands throGglidgsnes for globa
action on peatland¢ResolutionVIll.17;Ramsar 2002 ® ! Yy RSNJ i KS&4S 3AdzA RSt Ay Saf LISFEGE | yF
gAGK | LISIG RSLRaAGeéd tSHGE Aa RSTAYSR Fa aRSEFR |[FYR LI NIA
dAlidz dzyRSNJ ¢ 6 SNI 233SR RathsaRGoaverdiofRamshr 20130 advdsyodcul i 2 G K S
primarily on inland wetlands, as ndarested (shrub or open bogswamps, fens) and forested (peawsmp
forests) peatlands. Peatlands account for 37% of the total area of Raitesr

Tablel. Lands excluded for producing biofuels and bioliqui@s nego areasaccording to
the EU Renewable Energy Directive 2009/2§REDEC 2009

RECxriteria | Lands (designated prior | Specific areas included

(EC 200p |to January 2008)
excluded for producing

10



biofuels and bioliquids

Conserving
biodiversity

Lands withhigh
biodiversity value(Art.
17.3 whether or not the
land continues to have
the 2008status

Primary forestsand other wooded land: forest and other wooded lan
of native species, where there is no clearly visible indication of hun
activity and the ecological processes are not significantly disturh
This type of land follows the defiidh used by the Food ang
Agriculture Organisation of the United Nations (FAO) inGtsbal
Forest Resource Assessm@RA.

Areas designated by law or by the relevant competent authority

nature protection purposes or for the protection of rarethreatened

or endangered ecosystems or species recognized by internati
agreements or included in lists drawn up by intergovernmen
organizations or the International Union for the Conservation of Nat
(IUCN).

Highly biodiverse grassland& y' I (i dzNJ f 3INJ} & af | y R
that stage in the absence of human intervention and which mainta
the natural species composition and ecological characteristics
processes, or nenatural grasslands, that would cease to be grassle
in the absence of human intervention and which is spegiel and not
RS3INI RSR¢

Preserving
carbon
reservoirs

Lands withhigh C stock
(Art. 17.4 that no longer
have the 2008 status

Wetlands lands covered with or saturated by water permanently
for a significant part of the year (should take into account t
definition laid down in theConvention on Wetlands of Internationg
Importance adopted on 2 February 1971 in Ramsar).

Continuously forested areadands spanning more than 1 ha with tree
higher that 5 m and a canopy cover of more than 30% or trees abl
reach those thresholds in situ.

Land spanning more than 1 ha with trees higher than 5 m and a car
cover ofbetween 10% and 30%, or trees able to reach those threshg
in situ, unless evidence is provided that the C stock of the area be
and after conversion is such that, when the methodology laid dowr,
Annex V is applied, the conditions laid down in paaph 2 of this
article would be fulfilled.

Protecting
peatlands

Peatlands 2008 status),
unless evidence is
provided that the
cultivation and harvesting
of raw material does not
involve drainage of
previously undrained soll
(Art. 17.5

Peatlands(no definition provided), thoughREDrefers to the Ramsar
Conventiorfor the wetland category and, according to this Conventig
peatlands are considered as a wetland type.

Because of the wide variety of feedstocks and the low sustainability risks that domestic
residues presented, binding criteria were not applied to solid and gaseous biomass in
electricity, heating and cooling at EU level (EC 2010b). However, the EC suiggastmslid
and gaseous hiomass should be subject to national schemes in conformitiRatriteria
for biofuels and bioliquids (EC 2010b). The European Commission is currently working to
broaden requirements for energy to ensure the sustainable praoer of forest biomass.

Moreover, n August 2013, a draft EC proposal for solid and gaseous bioenergy was leaked
(EC 2013). It included provisions for installations with capacity equal to or abovel MW
and/or 2.5 MW,. The leaked draftonsiders a GHG saving threshold of 60 % compared to
fossil fuels; the definition of a harmonized GHG accounting methodology; the establishment
of land criteria to avoid undesirable land use change; and the prohibition of the production
of raw material incertain areas with high biodiversity value (unless evidence is provided that
the production of the raw material did not interfere with nature protection purposes) or
high carbon stock; as well as the requirement that forestry biomass be sourced only from

11



sustainably managed forests, according to international principles and crilieisastill quite
uncertain how this proposal will evolve and the timeframe to do that.

However, main biomass importer Member States suchtl@s United Kingdom the
Netherlands and Belgiumare working on national schemes partiatly referred to solid
biomass

The UK has put special focus to-fittng and heat production by means of various
regulations (i.e. the Renewable Obligation or the Renewhldat Incentive) and respective
sustainability criteria were endorsed in 2013 (DECC 20)13Brom April 2014 onwards it
would be needed to report against performance and from April 2015 these sustainability
requirements will be mandatory (DECC 2013a).addition to the GHG trajectories, other
criteria refer to land use and sustainable forest management. The land criteria distinguish
between virgin wood and all other nemaste biomass including energy crops.

Virgin wood or feedstocks made from virgin viboeed to comply with the sustainable
forest management criteria based on the UK Timber Procurement Policy. This policy sets out
that timber and woodderived products have to be procured from a legal and sustainable
source.

To show evidence afompliance with this definition, two categories have been established
(Fripp 2013): Category A, which assures compliance by means of a forest certification
scheme approved by the Central Point of Expertise on Timber Procurement and Category B,
that compri®s equivalent credible evidence.

In September 2013, the National Energy Agreement for Sustainable Growth was approved in
The Netherlands with the signature of more than 40 organizations (Nellen 2013). Among the
provisions, the cdiring ambitiousness limit was established at 25 PJ, with a current
consumption of about 14 PJ.

The discussion on how to extent the requirements on sustainability from the NTA&080
include, among others, sustainable forest management is beind leaded by an Expert Group
on Sustainability Criteria (composed of representatives from NGOs, stilitind
policymakers). The sustainability framework is expected to be publisbetime i2014.

In Belgium there are various schemes to promote heat, electricity and CHP (Goh, Junginger
2011; Pelkmans 2013). Sustainability is high in the agenda, including different measures: i.e.
in Flanders (regional) woody resources are eligible for green certificates if they can be
used by the wood processing industry (audit needed) and when biomass from waste can
have a valorisation by recycling into materials, fodder, etc., it is not eligible.

' The NTA 8080 is the Dutch voluntary norm developed for all biomass sources (NEN 2009) and includes social,
economic and environmental criteria.
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Other provisions state the minimum efiégncy requirements or that wood pellets for use in
non-industrial heating installations have to be chemically untreated wood from certified
forests.

Since there are no published sustainability schemes for forest management, we decided to
use the series of criteria and indicators for sustainable biomass provision from forests
proposed by Fritsche et al. (2012), and summarizeHrior! Reference source not found.
ndicators are grouped under three criteria: sustainable forest management (SFM),
protecting biodiversity and net GHG reduction. Thesecaidirs should be respected unless
evidence is provided that other indicators are maintained or enhanced.

lf 0K2dAK &a2YS ONRGSNAIF | NBE Q2¥Y2WBsAEK YRRAHE S T
are more specificHritsche et al. 2012

Table2. Criteria and indicators proposed in the rep8ristainability criteria and indicators
for solid bioenergy from forests

Criterion Indicators

C1.Protecting | Biomass should not be harvestedHigh Conservation Value Foreitighly biodiverse forests and
Biodiversity other wooded lands), except if biomass harvest is performed in order to control invasive speg
enhance the biological value of the habitats, or reduce natural hazards risks (wildfire, pest att
etc...) which are not paof natural forest lifecycles.
Primary forest(old-growth forest or tropical primary forest) should be excluded unless evideng
provided that biomass harvest does not interfere with nature protection purposes. Interim
safeguard.

Bioenergy from forests residues may be sourced fforasts with high risk of hazards or from
salvage loggingtaking into account all other indicators.

At least 100 m of riparian ecosystenfiiom the watercourse is established to protect freshwater|
resources. A thinner buffer could be established if evidence is provided that other indicators &
maintained or enhanced.

An adequate amount of residues is evenly left on the ground to protect biodiverditylo more
adequate thresholds are available abime or landscape level a general recommendation is tha
residue harvesting not exceed 2/3 of total available harvest residues. More intensive harvesti
could be performed if evidence is provided that other indicators are maintained or enhanced.
Residudharvesting should be performed in a way that does not allow the occurrengiedéering
species

In case that retention forestry is performed in previous activitie® cavity trees, den trees, othe
live decaying trees, andnags left should beespected When the retention of biological legacies
not considered in previous activities and in the absence of a more specific threshold at biome
landscape level, at least 30 snags/ha should be kept. Larger amount of snags, live cavity tree
trees etc. could be harvested if evidence is provided that biodiversity is maintained or enhang

C2.Sustainabl{ Forest management plaor equivalent tool exists and is in practice.

Forest Woody bioenergy feedstocks are supplied in accordance ElitiTimber RegulatioEU No
Management | 995/2010).

Residues removal is allowed in areas withoutrient depletion risks(green areas) or with risks th
could be prevented (yellow areas) accordingtil nutrient risk maps developed at stand level
Fertilization, including wood ash recycling is allowed in order to prevent nutrient depletion. W
ash recycling must ensure that no heavy metal loads (above current levels in forest soils) ocg
application should be in accordance with regional guidelines or with general recommendation
up at biome or landscape level.

Stumps and roots are left in the foresbnly selected extraction without negative erosion and
nutrient depletion impacts.

No harvesting in area havisteep slope(>35 degree). If harvest is perfoed in higher slopes are
evidence should be provided that the thresholds defined for other indicators are maintained.
Residue removal is allowed from soils with low (green siréamedium (yellow areaslsturbance
risk according to thesoil disturbance maps developed for this purpose at stand level.
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Net GHG
Reduction

GHG reduction requirements have to take into accaalhtarbon stock changes in the fore@ive
biomass, tter, soil) as well as emissions along the production chain (harvesting, processing a
transport). As for the LUC emissions, the carbon stock changes in the forest have to be annu
a 20 year time frame Indirect impacts (market mediated) have e internalised in the GHG
accounting with the introduction of correction factors (such as iLUC, iWUC). Thea@id@s
compared to fossil energy systems should be, at |eGik80.

Source(Fritsche et al. 2012)LUC: indirect Land Use Change; iWifixect Wood Use Change
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3. Sustainability in Canada, the United States and Russia

/I Yy RI O2yidlFAya ony YAttAz2y KI 2F F2NBad fIyR
42 million ha of other wooded landNRCAN 2013bIn total, this accounts for 10% of the

g2NI RQa T2NBada | yR HRCAN 20Rd)IThadare230andliolha f F 2 NB
of managed forest, operated sustainably and often simultaneously for various objectives

(NRCAN 2012b For example, management objectives may include environmental

protection, collection of no#timber forest products, timber harvesting, recreation and

public use, or traditional use by First NationseTrimary objective of Canadian provincial

forest management policies, which apply to 77% of forests in Canada, is SFM and ensuring

that management does not compromise the quality and extent of the forest resource and its

ability to meet the needs of futer generationsN\RCAN 20)1

The Canadian forest products industry has declined over the past years due to the recent

global economic downturn and changes in paper consumption. This has led to increased

interest in diversification of forest products, such as solid forest bioen®GCAN 2013b

Production of wood pellets for bioenergy production is most developed in the province of

British Columbia (BC), which is experiencing a mountain pieetle Oendroctonus

ponderosag epidemic since 1999, leaving 18.1 million ha of standing dead trees available for

salvage harvest over the next twenty yealdEMPR 2008MFLNRO 2012&0 ® . / Q& 622 R
LISt £ SG LINBPRdzOGAZ2Y OF LI OAGE | O002dzyiSR F2NJ c 2
/'yFrREFEQa Gt yidAO LINRGAYyOSa producidnedpacyRtheT 2 NJ ™y’
same year, whereas Quebec accounted for 11%, and Ontario foPidgir(ce of Btish

Columbia 201} ).

Wood pellet production capacity in Canada is approximately 3 million metric tonnes per
year, with another 300000 metric tonnes of capacity under constructi@@anbio2012). In

2011, nearly 1 million tonnes of these pellets were exported to EU nations, which accounted
for 38% of total EU imports, with the United Kingdom and the Netherlands importing 77% of
this amount Gilsenan 201R The EU is currenthn importantexport market for Canadian
produced pellets, and will likely continue be soin the coming decadefCocchi 2011

The vast majority (93%) of Canadian forests are publicly owned, with 16% under federal
jurisdiction, and the remaining 77% under provincial purvi®#RCAN 2091 All provinces

have policies to address forest management practices on public (Crown) land, based on the
concept of SFM. The Canadian Council of Forest Ministers (CCFM), a collaboration of
provincial awl federal representatives at the federal level, has stated that forestry in Canada
will be based on SFM and the criteria and indicators of the internatiblwaitreal Process
agreement(CCFM 2012

The direct or shared role of the Canadifederal government in forestry is focused on
management of the limited federal land area, science and technology, international

relations, trade and investment, industrial and regional development, national statistics,

climate change, protecting water,bAriginal affairs, and environmental regulations. The

federal government also represents Canada in the international arena on forest issues and is
NBalLRyaArotS F2NJ/IyFrRIFIQa AYGSNyraAazyrt 206t A3l

Natural resources in Canada are thus primarily under provincial jurisdiction and so forest
management policy, including that related to forest biomass harvesting, is largely a

15



responsibility of the provinces. The provinces make the laws and regulatioesngmy the

use, management, and protection of the forest resource and have also developed the
operational guidelines. Provincial forest management policies and associated regulations

and guidelines are applicable to all forestry activities, regardles& &t K NWS&a 4GSR YI G4SN
enduse Gtatutes of Ontario 1994Statutes of British Columbia 2003tatutes of Quebec

2010. This means that even with development of the bioenergy market, forest management

activities on Crown land must all adhere to sustainability principles. Nonetheless, due to the

unique presste bioenergy production places on managed forests (which can make it

desirable to harvest what was previously considered-marchantable wood) new biomass

harvest policy and regulations have been developed for the three provinces we examined.

Since therds no specific biomass policy in BC, any harvest occurring in the province needs to
adhere to the requirements of thd-orest and range practices A($tatutes of British
Columbia 200Rand its associated regulations and supporting documents. BC published the
BC bioenergy strategin 2008, which sets goals for investing in and developing biofuel
production. One method is to establish a comprehensive biomass inventory to maximize
wasteto-energy opportunities NEMPR 2008 This inventory provides energy producers
with greater access to information in order tdevelop new bioenergy opportunities
(MEMPR 2008 The annual allowable cut has been increased in BC in order to capture value
from this deteriorating resource by removing salvageable mountain pine beetle damaged
timber, which is available for approximately 20 years, after which its quality will have
declined too drastically. Mountain pine beettdled and norrecoverable pinedr traditional
GAYOSNI LINEPRdzOGA YIF & F002dzy i F2NJ dzLJ 2 om: 27F
biomass resources from sustainable forestry accounts for 53%, and the remaining 13% is
comprised of sustainable agriculture and municipal solid wasteunees MEMPR 2008

Ontario developed itd=orest biofibre policy directiom 2008 OMNR 2008 This policy

provides general direction for the allocation and use of forest biontagsii | NA 2 Qa / NR gy
forests OMNR 2008 Allocation, managenm, and sustainable use of forest biomass are to

follow the existing guidance of legislation and policy direction that apply to all other forestry

operations on Crown land. Allocation decisions prioritize opportunities for Aboriginal
communities, considethe longterm competitiveness and viability of the forest industry,

aaSaa K2¢g dzaS 2F oA2Ylaa gAff O2ydNROGdzGS G2 h
aim to diversify the forest industry. Licenses for forest biomass use are issued under the
Crownforest sustainability Ac{Statutes of Ontario 1994 in the same manner as existing

forest management projects. Only areas already approved for use under a forest
management planmay be selected for harvest, and this may be done so according to

Gl OO0S LI I mfedtion pFedcNdiiansibased on existing requirements and direction in

forest management guides. As well, forest in areas that have previously been harvested and

where forest renewal requirements will not be compromised can be used for biomass

sourcing OMNR 2008

In the province of Quebec, theorest Ac(Statutes ofQuebec 1986replaced since April 1,
2013) did not originally allow harvesting of forest biomass from Crown land untfahest
biomass allocation program for public landame into force in the public forests in 2008
(MRNF 2009a This program makes fossible for the provincial government to allocate
certain volumes of forest biomass in specific management units to users for a period of five
years, awarded through a competitive bidding procdd®&NF 2009H The regional context

of proposed biomass development projects is taken into consideration, and regions may also
make their own calls for proposals for biomass harvest initiatives Clineate change action

plan (MDDEFP 2008§pbwhich outlined assiahce programs for the sustainable use of forest
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biomass, and th&ustainable development A@tatutes of Quebec 2006which objective is

to establish a new management framework within the Administration, provided background
for the development of an action plan on biomass. In February 2009 the government of
Quebec implemented a planf action entitled Developing the value of forest biomass
(referred to asBiomass action plgrwith the objective of replacing nesustainable energy
forms with clean, renewable forms, thereby reducing GHG emissiBNE 2009a
Currently, the province of Quebeoes not have specific biomass harvesting policy, but rules
relating to forest biomass harvesting are being integrated in Bgstainable forest
management regulationwhich is in preparation. In the meantime, biomass harvesting
should follow rules dictatethy the Sustainable forest development A8tatutes of Quebec
2010.

In the following sections, we describe how théy=22 | NBl 4Q | & RBDSTFAY SR J
sustainability criteria listeéh Table 1 are addressed in Canada, both at the federal and the
provincial level

Primary forests

In Canada, the body responsible for national and international reporting about forests is the
National Forest Inventory (NAtFI 2013 The NFI is currently coordinated by the Canadian
Forest Service of the Ministry of Natural Resources Canada, under the guidance of the CCFM,
with the collaboration of provincial and territoriglrisdictions Gillis et al. 200b The
purpose of the NFI is to assess and monitor the extent, state and sustainable development of
/'yFrRFEQa F2NBada Ay | Wukier 8tta 20H).yURinglsgatatyNI G S Y I
explicit information from a sampling grid with 20 km x 20 km cells covering all of Canada's
land area and aerial photos covering 2 km x 2 km plots at grid intersections, the NFI provides
a national framework for collecting data omiteria and indicators to monitor sustainable
development and for studying the factors affecting forest health (e.g., insect attack, disease
infestation, pollutant deposition) and productivitNFl 2004 2013. The NFI is based on
contributions of forest resource data from a host of agencies (the provinces, territories or
their assigned delegas; NFI 2004). Since the provinces have the jurisdiction for managing
and monitoring their forest laths and forest resources, they are the main providers of data

for NFI.

¢CKS O2yOSLIi 2F WLINAYINE F2NBadQ Aa y2i dz&aSR A\
NFI and the suite of agencies in charge of forest resource assessments across Canada.
However, to meet its obligation to the FAO, Canada still reports statistipsroary forest

area in its Forest Resource Assessment (FRA) répdhie FRA Country Report 2010 to the
C'hX /FYFRF NBLERNIa LINAYINE 7T2NBFAR20108 & NB
'y FLIINRFOK O2yaraitSyid ¢AGK GKFG 2kludéskS | i
I NBFa GKFEG FNB y20 F@FAEFotS F2NJ GAY0OSNI KNS
to areas in which there is no presence of a transportation route (road, rail or water) within a

2 km radius. These areas were compiled by overlayingsfdand, access network and

protected areas map3\FI 2008FAO 2010p A trilateral working group is coordinating the

approach for mapping primary forests and otherriables for the next FABRA report due

in 2015 Etinson 2013 pers. comm.). Several options are currently being ictamed, but

they all come with caveats that would either cause errors of omission (primary forests not
identified as such) or errors of commission (managed forests identified as being primary

17



T2NBadavoe bSOHSNIKSE S

a
dzi A f AT SR Ay GKS O2ydS
or federal land and forest inventories.

T 0 KtBe FAGaWdin thBENSnst NBE T 2 NB
(l F /FYyFrRIQa 2¢y NBIdzL |

On the other hand, for the purpose of carbon accounting and reporting, Canauiestd are
OFGiS3I2NAT SR Ayid2 aYl yIlUaErRRe UniteS Nitioza Framezyokl y I IS RE
Convention on Climate Change (UNFCCC), Canada must report annually on GHG emissions

and removals from the managddrest, which represents a subset of the totatdst area in

Canada. The Intergovernmental Panel on Climate Change (IPCC) defines forest management

4 aGKS LINRPOS&aa 2F LXLFYyYAYy3d YR AYLX SYSyGAy3a L
aimed at fulfilling relevant ecological, economic and sociaktions of the forest in a
adzadlFAylroftS YIFyySNWéE ¢KS Lt/ / AyadaNuzOGa GKIG
national level should be applied consistently over time and cover all forests subject to

periodic or ongoing human interventions, includirgetfull range of management practices

from commercial timber production to stewardship for roommercial purposes.

In collaboration with the provinces, Canada has chosen to take anbassad approach to
defining the managed forest, whereby a set of enita are used to define the boundaries
within which all forest lands are considered to be part of the managed forest by virtue of the
systems of practices in that area (or that have been in that area since 1990). The exact
definition of managed forest vags from province to province. For example, in BC, the whole
provincial forest landbase is considered to be part of the managed forest. In Ontario, the
managed forest corresponds to the boundaries of fire management zones, and is therefore
under some sort bfire management, reporting and/or protection activity. In Quebec, the
managed forest is the area located south of the northern limit for timber allocativi®N
2012bh. This limit has been defined in 2003 based on economic, management and
environmentalprotection reasonsNIRN 2000. The forests located above this limit (nearly

24 million ha or 43% of théorested boreal forest of QuebedyIRNF 2008bare not a
protected areaper sesince other activities, such as mining, may be undertaken. A
multidisciplinary scientific committee is currently drafting recommendations to specify new
parameters and redefinghe northern limit based on improved knowledge about northern
forests and SFMMRN 2012l Therefore, it can be seen that the managed forest is not
equivalent to a forest area that has been, or is planned to be, actively managed for timber
production; on the otler side, the unmanaged forest is not meant to reflect a primary, virgin
or protection status.

Areas designated for nature protection purposes
Federal government

Protected areas are lands and waters where development and use is restricted by
governmental legal means or agreements for the conservation of natdreifonment

Canada 2012a® / F yI R NBO23ayAl §a (KS ULUONREIZeeRSTFAYA (A
Box 1 for details). Within the fedal government,some ministrieshave the mandate to

protect significant habitatsinder federajurisdictions

As a signatory to the Convention on Biological Diversity, Canada is contributing to the target
of protecting 17% of the Canadian global terredtrarea by 2020Bnvironment Canada
20129. The federal government also manages the implementation of international
protected areas programs in Canada, such aslthited Nations Educational, i€ntific and
Cultural OrganizatiofUNESCO) World Heritage Sites, Biosphere Reserves and Ramsar
wetlands sites Environment Canada 20)3Moreover, Environment Canada reports on
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Commission on Protected Areas and the Organisation for Economic Cooperation and
Development (OECDEBfvironment Canada 2013

Table3. Canadian federgirotected areas policies

Protected Establishment and| Legislation Area Objective
area management (ha)
National Environment Canada wildlifAct | 1 M Wildlife conservation, research and
wildlife areas | Canada (Minister of Justice interpretation
1995
Migratory Migratory birds 11.5M | Conservation of habitats to protect
bird convention Act migratory birds
sanctuary (Minister of Justice
19949
National Parks Canada Nationalparks Act | 22.5 M | Protect and present outstanding
park (Minister of Justice representative examples of natural
2000 landscapes and natural phenomena tha
occur in Canada

Provincial governments

Each province also has its own mix of laws esgllations pertaining to protected areas,

with the aim of protecting atural and cultural heritage, maintaining biodiversity and
providing opportunities fooutdoor recreation, education and scientific study opportunities.
Some areas may be chosen asremgntative sections of the Canadian landscape, while
others may be created to conserve unique or ecologically sensitive areas or endangered
wildlife species. While all protected areas are managed to conserve nature, a proportion of
iKSY R2Sa yRXOUIAS LINER (dEOvirddrRent Canada SARaMFsS & 6
areas are focused on preserving landscapes where human use has produced landscapes with
natural and cultural features that are impant or essential for maintaining sustainable use

of natural resources.

Table4. British Columbia (BC) protected areas policies

Protected Authority Legislation Area Obijective

area (ha)

Class A park| BC Parksg - Park Aci(Statutes of 10M Preservation of the natural
BC Ministry | British Columbia 1996e environment for the inspiration, use
of - Protected areas of British and enjoyment of the public

Environment| Columbia AcfStatutes of
British Columbia 2090

Class B park| 3778 Same as Class A, and may permit a
broader range of activities and uses
provided that such uses are not
detrimental to the recreationavalues
of the park

Class C park 495 Preservation of the natural
environment for the inspiration, use
and enjoyment of the public

Recreation 5933 Public recreation use
area
Conservancy 2M (a) for the protection and

maintenance of their biological
diversity and natural environments,
(b) for the preservation and
maintenance of social, ceremonial an
cultural uses of first nations, (c) for
protection and maintenance of their
recreational valus, and (d) to ensure
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that development or use of their
natural resources occurs in a
sustainable manner consistent with
the purposes of paragraphs (a), (b)

and (c).
Designation Environment and land use | 383 332 | To ensure that all aspects of the
under the Act(Statutes of British preservation and maintenance of the
Environment Columbia 1996p natural environment are fully
and land use considered in the administration of
Act land use andesource development
Ecological Ecological reserve Act 160 424 | To reserve Crown land for ecological
reservé (Statutes of British purposes and protect natural features

Columbia 1996p

1. One ecological reserve is also included a Class A park. The area of overlap is approximately 10
Two ecological reserves are also included in Lac du Bois Grasslands Park established under the
Environment and land use AGthe area of overlap is Rtectares.

Table5. Ontario protected areas policies

Protected |Authority |[Legislation Area (ha) |Objective
area
Provincial |Ontario Provincial parks and {117 935 |Protect representative ecosystems and provincia
park: Ministry of |conservation reserves AAIAYATAOIyG StSySyida 2
nature Natural Act(Statutes of Ontario includingdistinctive natural habitats and landform
reserve Resources |2006) for their intrinsic value, to support scientific
class research and to maintain biodiversity.
Conservati Provincial parks and |1 M Protect representative ecosystems, biodiversity &
n reserve conservation reserves AYLRNIFyG StSySyida 27
Act(Statutes of Ontario cultural heritage.
2006

Highly biodiverse grasslands

DN} aaftllyR S0O2aeaitSya NS F2dzyR Y2aidte Ay /FylFR
and Manitoba;Riley et al. 2007/Bailey et al. 2010 TheGrasslands National Parkcated in

Saskatchewan, is the only national prairie p&tlrks Canada 201R&a hisNational parkwas

Salilroft AAaKSR (2 02y aSNWS | yR LWABsS frarieRatks L2 NI A 2 Y
Canada 2010 Smaller areas of grassland ecosystems are also scattered across the country,
SAaLISOAFf e GKNRAZAK &2dziKSNY hy{dl NR2South KS RNE ¢
mountain ranges and the Yuko8Hhorthouse 2010 Significant parts of these grasslands are

formally protected by law as protected areas (Section 1.2.1.2). For example, a humid

grassand ecosystem type is protected in tharcetRaymond Ecological Resermkthe

province of QuebedDDEFP 200Q2Forestry activities are generally not permittedthese

protected areas.
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Table6. Quebec protected areas policies

Protected area Authority Legislation Area Obijective
(ha)
Exceptional fores{ MRN - Sustainable forest development ABtatutes | 32 498 Protection of ecosystems that have a special interest for the conservation of biolo
ecosysterﬁ(EFE of Quebec 201D diversity, because of their scarcity or age.
- Act respecting threatened or vulnerable
speciegStatutes of Quebec 1939
Habitat of a MDDEFP |- Act respectinghreatened or vulnerable 5063 Protection and management of designated threatened or vulnerable (TOV) plant
threatened or speciegStatutes of Quebec 1939 species or of plant species likely to be so designated.
vulnerable plant - Regulatim respecting threatened or
species vulnerable wildlife plant species and their
habitats (Statutes of Quebec 2005
Wildlife habitaf MDDEFP - Act respecting theonservation and 703 336 | Habitat protection of species that accomplish an important vital cycle in these hab
Wildlife preserve | MDDEFP development of wildlif¢Statutes of Quebec | 16960 Conservation of wildlife and its habitat, their development in keeping thi¢h
1983 principle of sustainable development, and the recognition of every person's right t
- Regulation respecting wildlife habitats hunt, fish and trap in accordance with the law.
(Statutes of Quebec 2009
v dz§6 S OQa| MDDEFP Parks Ac(Statutes of Quebec 1977 1108 Conservation and permanent protection of areas representative of the natural reg
park Parks regulatior{Statutes of Quebec 2090 175 of Quebec and of natural sites with outstanding features, in particular because of {
biological diversity, while providing the public with access to trareas or sites for
educational or crossountry recreation purposes.
v dzS6 SOQa| MDDEFP 3002 Conservation of areas for which a legal status is in process (forestry, mining and ¢
park reserve 365 uses are prohibited).
Aquatic reserve | MDDEFP Natural heritage conservation A¢$tatutes of | 219 Protect all or partof a body of water or watercourse, including associated wetlands
Quebec 200p because of the exceptional value it holds from a scientific, biodivebsisgd
viewpoint, or to conserve the diversity of its biocenoses or biotopes.
Biodiversity MDDEFP 228 616 | Maintain biodiversity and, in particular, an area established to preserve a natural
reserve monument (a physical formation or group of formations) and an area established i
representative sample of the biological diversity of the various natural regions of
Quélec.
Ecological reservg MDDEFP 96 169 (1)to conserve the elements constituting biological diversity in their natural state, ¢
integrally as possible and in a permanent manner, in particular by protecting
ecosystems and the elements or processesvbich their dynamics are based; (2)
set aside land for scientific study or educational purposes; do(8xfeguard the
habitats of threatened or vulnerable species of flora or fauna.
Recognized MDDEFP 12 884 Land under private ownership recognized as a nature reserve because it has signi
nature reserve and other biological, ecological, wildlife, floristic, geological, geomorphic or landscape featur|
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institutions that warrant preservation.
Man-made MDDEFP n.a. To protect thebiodiversity of an inhabited area of water or land whose landscape 4
landscape natural features have been shaped over time by human activities in harmony with
nature and present outstanding intrinsic qualities the conservation of which depen|
to a large extent othe continuation of the practices that originally shaped them.
Nature reserve on MDDEFP, 11000 Conservation of an area because of its significant biological, ecological, wildlife,
private property | McGill floristic, geological or landscageatures that warrant preservation.
University
Wildlife refuge MDDEFP 2 266 Preserve integrity of a wildlife refuge because of its productivity, density, diversity
it shelters rare, TOV species.
Experimental and| MRN Sustainable foregdevelopment AcfStatutes of | n.a. Scientific research and teaching.
teaching forests Quebec 201p
Salmon river MRN 1955732 | To protect the riparian zone on each side of any river or part of any river identified
salmon river.
Biological refuge | MRN 376933 [t NEGSOUG OSNIiFAY YI GdaNBE 2N 23SN)YI G dz2NB
forestheritage.
Northern limit for | MRN 24 M ha | Prohibit forest harvesting in the area located over this northern limit.

forest harvesting

13 types of EF®Id-growth forest, Rare forest or shelter forest.
ZMRN (Ministére des Ressources naturelles): Minister of Natural Resources.

*MDDEFP (Ministere du Développement durable, Environnement, Faune et Parcs): Minister of Sustainable Development, EnFaianmeant Parks.
‘11 types of wildlife habitatWater fowl gathering arealVhite-tailed deer yard, Area frequented by caribou south of the 52° parallel, Caribou calving area north of the 52° parallel|
inhabited by a colony of birds, Habitat of a threatened/oinerable wildlife species, Fish hihj Muskrat habitat, Heronry, Island or peninsula inhabited by a colony of birds and Sa
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Wetlands and peatlands
Federal

With about 127 million haNRCAN 2030of wetlands (14% of the land surface), Canada is
estimaed to incorporate up to onuarter of the world's wetland areaE@vironment
Canada 2012b Canada signed thiRamsar Conventioim 1981 Ramsar 2009 To fulfill its
commitment to this convention, Canada adopted fhederal policy on wetland conservation

in 1991 Govenment of Canada 1991Table 7), becoming the first country to develop a
policy for conserving wetlands. This policy is based on the National Wetlands Working
DNR dzLJQa 6SiflyR RSTAYAGA2YZTZ aflyR 6KSNB (KS
which is saturated for a long enough period to promote such features asaltered soils
YR &6 GSNJ G2 Sntionaliwetarikisd \Warking Grauy 498/889. There are

five types of wetlands according to vegetation physiognobogs, fens, swamps, marshes,
and shallow open water@National Wetlands Working Group 1990Df these, bogs and fens

are classified as peatlan@Sovernment of Canada 19pFeat thickness must reach &ast

40 centimeters (Canada Soil Survey Committee 19R&tional Wetlands Working Group
1997). Peatlands ocqoy about 1100 million ha, which represent 85% of the total area of
wetlands in CanadaEfvironment Canada 201pbApproximately 12% of the Canadian
landmass isovered with peatlands.

Environment Canada is responsible for coordinating the implementation ofFéuakeral
policy on wetland conservatipespecially through themplementation guide for federal land
managersLynchStewart et al. 1996 Although the Policy is not a regulatory document, the
federal Cabinet directed that it should be applied to policies, plans, prognamgcts and
activities carried out by the federal government, thus in areas of federal jurisdiction. The
Policy outlines strategies for the use and management of wetlands so that they can continue
to provide a broad range of functions on a sustainabldsb@overnment of Canada 1991

One of these strategies supports and promotes fBanadian wetland inventoryDUC
20139, a nationally standardized approach for wetland inventories and a monitoring of
wetland trends ad quality according to guidelines for wetland conservation. This inventory
provides digitally mapped and classified wetlands using standardized data structure and
management protocolsQUC 2013 This inventory only applies to federal land, and does
not have a strict legal valuélowever, othelegal tools can be used to enforce protection of
wetlands (Table 7)

Only 29% of all wetlands in Canada are found on federal larasidcai 198y The laws
pertaining to the operation and management of most wetlands are under provincial
jurisdiction Poulin et al. 2004 Despite this jurisdictional separation of responsibilities, all
levels of government directly cooperate in shared wetland management initiativels @sl

the North American waterfowl management pl@dNAWMP 201P Most of the 13 provincial
and territorial jurisdictions adopted complementary policy and legislative initiatiRedpdc

& Hanson 200p

In addition to participating to thdRamsar Conventioand the North American waterfowl
management planthe Government of Canada has acceded to thated Nations (UN)
Convention on Biological DiversifyN 1992 which assures wetland conservatioBBD
2013, and theUN Conference on Environment and Developrgenda 21(UN 1992,

which identifies wetland conservatiorsa priority UN 1992bRamsar 2013pb
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Table7. Carmadian federal wetland conservation policies

Main policies | Policy Authority Application and comments
Federal policy | To sustain the ecological (water recharge, | Environmen | All wetlands
on wetland habitats, etc.) and socieconomic (hunting, t Canada
conservation | trapping, agriculture, etc.) functions of
(Government | wetlands, now and in the future. Aims at no
of Canada net loss of wetland functions on all federal
199]) lands (29% of Canadian wetlandsidudes
peatlands (account for 88% of Canadian
wetlands).
Fisheries Act | Protects wetlands by prohibiting alteration, | Department | Applies to all fishing zones
(Minister of disruption or destruction of fish habitat and | of Fisheries | territorial seas and inland water
Justice 1985h | deposition of harmful substances in fish and Oceans | of Canada and is binding t
habitat. federal, provincial and territoria
governments. As federg
legislation, theFisheries|
Actsupersedes provincig
legislation when the two conflict
Note: On June 29, 2012
the Fisheries Aavas amended.
Policy and regulations are noy
being developed to support thg
new fisheries protection
provisions of the Act (which ari
not yet in force). The »sting
guidance and policies continu
to apply.
Migratory Protects wetlands by prohibiting deposition ¢ Environmen | Applies in Canada and in th
birds harmful substances in areas frequentey t Canada exclusive economic zone (
convention Act| migratory birds. Canada.
(Minister of
Justice 1994c
Species at risk| Protects wetlands by prohibiting damage or | Environmen | Applies to projects that occur il
Act(Minister destruction of the habitat of an endangered ¢ t Canada the vicinity of, or have the
of Justice threatened species. potential to impact, species a
2002 risk and their associate(
habitats, on public and privatg
land.
Canadian Protects the components of the environment| Canadian Applies to projects described i
environmental | within the legislative authority of Parliament | Environmen | the Regulations designating
assessment from significant adverse environmental effec] tal physical activities and to
Act(Minister caused by a project, and ensures that projec| Assessment| projects designated by thg
of Justice that involve afederal authority under any Act| Agency, Minister of the Environment.
20123 of Parliament are considered in a careful an¢ National
precautionary manner to avoid significant Energy
adverse environmental effects. Board,
Regulations associated with this Act develog Canadian
some paragraphs (e.gegulations designating Nuclear
physical actiities Minister of Justice 2(@b) Safety
and Comprehensive study list regulations Commission
(Minister of Justice 1994athat prohibit water | ,
projects and physical activities on wetlands).| Environmen
These regulations define: t Canada

- Wetland as a swamp, marsh, bog, fen or
other land that is covered by water during
at least three consecutive months of the
year.

- Water body as a canal, reservoir, ocean

and wetland, up to the higlvater mark.
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British Columbia

Wetlandscomprise approximately 5.6%, or 5.28 million ha, of B@istry of Environment
2011). The majority of peatlands are located in the northeastern portion of the province
(Wetland Stewardship Partnership 2010b).

Although there are multiple initiatives in BC to address wetland conservdti@ne is no

over-arching provincial dirgon or policy on wetland protection to address all land uses and

development pressures. There has been recent progress towards developing a
comprehensive provincwide effort on wetland conservation. In 2008, the BC Ministry of

Environment published intém guidelines for wetland protection and conservation,

including guidelines that specifically address forestry operations (BC Ministry of Environment

2008). In 2010, th&Vetland stewardship partnershiwas formed by several organizations

and government ageies, with the intention to develop a comprehensietland action

pani 2 LINRGSOG ./ Qa ¢SGftlyRa YyR G2 6S AYLXSYS
(Wetland Stewardship Partnership 2010b).

TheForest and range practices A8tatutes of British Columbia 200andForest planning
and practices regulatiofStatutes of British Columbia 2004apecifically address wetland
protection in the context of forest management operations on public land. Planning for
wetland protection is a mandatory component®drest stewardship plar{see Table 11).

A wetland identification guide was published by the province in 2004, providirgiggsns

of wetlands present in BC and ecologichidsed recommendations for wetland

management KacKenzie & Moran 2004 Wetland management recommendations, best

management practices, andsk factors are provided in the context of forest management

for commercial timber production; only wetlands that can support the traditional forest

LINE RdzOG& YIFIN)]SG oy2G AyOftdzRAy3d oA2SySNHE& FSSRA
of the guide.This guide is thorough in its description and assessment of wetland types, but

does not fully address the new harvest demands of the bioenergy market, nor does it

provide binding forest management operations standards for wetlahticKenzie & Moran

2004).

Forest management operations in wetlands are sometimes restricted by the silvicultural
guidelines provided by the provinc&hese guidelines are meant for interpretation by local
expertsbased on specific sites and conditions. Once they are interpreted, and subsequently
included in a provinciallgpproved Forest stewardship plan, they must be followed. There is
therefore a system to determine forest management practices on wetlands basetieo
ecology of these areas in BC, despite there not being a policy to ensure their outright
protection.

Table8. BC wetland conservation policies

Main Policy Authority Application and comments

policies

Wetland None. Sets goals for policy and | Multi- ¢ KS H A Mo beimpleyhented  a
action plan | wetland conservion efforts and | agency cooperatively by governmental and non
(Wetland specific methods to reform groupl governmental organizations in order to
Stewardship | wetland conservation in BC. LINEGSOG . NRGAEGAK [ 2f
Partnership wetlands, and to restore important wetland
2010 GKFG KI @S 0SSy asgs

major policy changes have been
implemented yet as a result of the Action

Plan.
Forest Riparian management area BC Ministry | Applies to all forest managesnt activities
planning and| established for forest of Forests, | on publicly owned land.

25



e.g., recommendations to avoid
logging or disturbance in areas

wiil K % on OY RS

practices management activities in and Lands and
regulation around wetlands of 1ha in size | Natural
(Statutes of | (>0.25ha in some biogeoclimatig Resource
British zones). Provides restrictions on| Operations
Columbia management activities based or
200439 the objective set by government
for water, fish, wildlife and
biodiversity within riparian
areas; that is, without unduly
reducing the supply of timber
fromBritda K / 2 € dzYo A |
to conserve, at the landscape
level, the water quality, fish
habitat, wildlife habitat and
biodiversity associated with
those riparian areas.
Wetlands of | Wetland management BC Ministry Applies to all forest management
British recommendations, best of Forests activities on publicly owned land.
Columbia: a | management practices, and kis Recommendations are made for
guide to factors are provided in the traditional commerciaforest products
identification | context of forest management industry, and may not represent the
(MacKenzie | for commercial timber unique demands of a bioenergy
& Moran production.None are industry.
2004 mandatory.
Regional Forest management operations | BC Ministry Applies to all forest management
silvicultural | in peatlands are restricted by of Forests, activities on publicly owned land.
guides silvicultural guidelines, based or] Lands and Restrictions are not mandatory, but
.1 Qa 0A23S20f A Natural must be considered in forest
classification system. Restrictior] Resource management planning. Permanesite
on forest management include, | Operations damage, or failure to return site to pre

disturbance conditions, is not allowed.

University.

T Government agencie€nvironment Canada, BC Ministry of Environment, BC Ministry of Forests and Rar]
Ministry of Healthy Living and Sport, BC Hydro, The Uni&Cdflunicipalities.

Nonprofit organizations and research institutions: The Nature Conservancy of Canada, BC Wildlife Fede
BC Nature (The Federation of BC Naturalists), The Grasslands Conservation Council of British Columbia
Nature Trust oBritish Columbia, The Pacific Salmon Foundation, Ducks Unlimited Canada, Royal Roads

Ontario

Ontario contains approximately 23 to 29 million ha of wetlands, which account for 25% of

DfF wetBiid® v IOhtaricg el f | Y R& @
located in the northNearly 10 million ha of these peatlands, or 42 billion tonnes of peat (at

50% moisture content) occur below the permafrost liRéldy & Michaud 1994 The primary

location of peatlands in Ontario is the Hudson Bay Lowlands, a region located almost entirely

outside the region within which forest management activities are permittekbé¢son et al.

2006 OMNR 201 There are notable regions containing peatlands elsewhere in the

province, particularly the central Ontario Clay Belt and the hardwood bogsfersl of

/Lyl RIQA

680t yRA

southern Ontario Riley 1994

| 2y OSNERAZ2Y 27
of wetlands in the densely populated area of southern Ontario had been convedigdNR
LINP G§SOGA2Y 27F
changes to provincial policies, regulations, and legislation, including the R8®&ncial
policy statement(OMMAH 2005, the Conservation authorities AdStatutes of Ontario

n.do &

¢t KS

I Y R

686Gt yRa

19901 and its associated regulatiorSNINR 201}
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26

20KSN) f YR dzaSa

568Gt yRa



Provincially significant wetlandsuch as those described in tirovincial policy statement
(OMMAH 200% are identified through the sciendeased ranking system calléhe Ontario
wetland evaluation systenfOMNR n.d. This evaluation system provides a standardized
method of assessing wetland functions and societal values, which enables the province to
rank wetlands relative to one another. The evaluations are revisited periodically in order to
update the status of wetlands, due to the dynamic nature of wetlandsmdeves, for
example through changes to the status of species, confirmation of new species occurrences,
wetland boundary modifications, changes to the social values of the wetland, or changes in
local development and land use conversion pressures.

Speciically in regards to forest management activities, t@atario forest management
guide for conserving biodiversity at the stand and site sc@#dNR 201p addresses
wetland protection during forest manageent planning and harvest activities. Ti8tand

and site guiderecognizes that forest management operations within, or adjacent to,
wetlands can affect the composition, structure, and function of wetlands, including their
physical and chemical propertig©MNR 201D The Guide provides standards, guidelines,
and best management practices to be followed when working in and ard&rogincially
significant wetlands and delineates arrea of concerrsurroundng them where these
restrictions on activity apply. Standards are to be followed as law, while guidelines are to be
interpreted and applied based on local expert knowledge and site conditions. Best
management practices are recommendations that are to Bestainto consideration when
writing a forest management plan (see Table 12); once included in an forest management
plan, guidelines and best management practices are legally binOMNR 2011

Other than the Stand and site guide G KSNX ' NB NBIA2y |t &At QA OdA G
forests that provide direction for operations within forested wetlands. However, for locally

uncommon wetland types not addressed in detail by the silvicultural guidesStiwed and

site guide direction is designed to mitigate potential detrimental impacts of forest

operations in these siteOMNR 201

There is no policy in place to ensure peatland protection during forest management planning
and operations, though wetland protection policies do include protection measures for
Provincially significant wetlandsncluding some peatlands. It is unclear wthat extent
forest management operations directly impact peatlands, for example through timber
harvest or road building, though timber harvest operations on peatlands are frequent in
certain regionsRiley 1993 In central Ontario, it is estimatetiat "production black spruce
forest" on peatlands occurs on 38% of regional peatlaRiey 199 Specifically within the
central Ontario Clay Belt region, most harvested wood originates in peatldadhkif et al.
1982, and forestry is the most prvalent use of peatlandsR{ley 1994 There are major
research efforts being undertaken to determine the peatland site classification, harvesting
systems and their impacts on peatlands, site preparation and regeneration, and how to
integrate harveng and regeneration operation&{ley 1994
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Table9. Ontario wetland conservation policies

regarding peatlands
(a form of wetland)

ecosystem function. Also states that
wetlands (not peatlands specifically

Main policies Policy Authority | Application and comments
Provincial policy Prohibits  development and sit{ Ontario Provincially ~ Significant Wetlano
statement on alteration, including forest Ministry determined by the Ontario Ministny
natural heritage management, irProvincially significan] of of Natural Resources (OMNR) usi
(OMMAH 2005 wetlands (PSWs) of southeaster| Municipal | the Ontaio Wetland Evaluation
Ontario. Prohibits development an| Affairs System, a standardized method |
site alteration of PSWs in central ar and assessing wetland functions ar|
northern Ontario unless it has bee Housing societal values, which enables t
demonstrated hat there will be no province to rank wetlands relative t
negative impacts on the naturg one another.
features or their ecological functions.
Conservation Conservation authoritie€CAs) have thg Conserva | CAs regulate areas where
authorities Act power to regulate development an( tion development could interfere with
(Statutes of Ontario| activities in or adjacent to wetlands. | Ontario the hydrologic function of a wetland
1990H incl. areas within 120 m of PSWs a
wetlands > 2 ha in size, and are
within 30 m of wetlands < 2 ha i
size, but not including those wher|
development has ben approved
under thePlanning Acbr other
public planning or regulatory
process.
Forest managemen| Provides management standardf OMNR Applies to all forest managemer
guide for conserving guidelines, and Best managemen operations on public langh Ontario.
biodiversity at the | practices (BMPs) for forest Standards are mandatory. Guidelin{
stand and site management operations in and arour and BMPs are interpreted by loc;
scales Stand and | PSWs and ncRrovincially Significan experts based on specific si
site guide); wetlands. conditions. Once included in
regarding wetlands provinciallyapproved forest
(OMNR 201p management plan, guidelines an
BMPs are mandatory.
Forest managemen| Non-mandatory recommendation tha] OMNR BMPs are interpreted by locg
guide forconserving| a peatland with organic layers ovem2 experts based on specific sif
biodiversity atthe | dSSLIEX ¢ A G K2dzi | conditions. Once included in
stand and site should be avoided due to the risk of s provinciallyapproved forest
scalegStand and settlement or displacement an management plan, BMPs ai
site guic) ¢ impacts on hydrologic flow an mandatory.

(OMNR 201p must be crossed, managers shoy
considertiming crossings during winte
when soils are frozen and only creatir
temporary crossings.

Quebec

Wetlands in the province of Quebec represent about 12 million ha or 9% of its total surface
(Grenier 2013 11.8 million ha of these can be classified as peatlakdgy 1999 In this
province, no policy &s been adopted for preserving wetlands to date, although work has
been initiated to develop one. Th@uebec water policyTable 10) seeks to develop and
implement an action plan for the protection, restoration and development of the banks and
littoral zores of lakes and waterways, their floodplains and wetlands. According té¢he

respecting compensation measures for the carrying out of projects affecting wetlands or

bodies of water(Statutes of Quebec 20)2projects affecting any wetland in Quebec are
subject to a certificate by the Quebec Ministry of Sustainable Development, Environment,
Fauna and Parks (Ministére du Développement durable, &@mwement, Faune et Parcs,
MDDEFP)A mix of other provincial regulations providesirtial or global legal wetland
protection (Table 10).
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TheRegulation respecting standards of forest management for forests in the public domain
(Statutes of Quebec 1996ee section 1.2.2.1) states that forest activities are not allowed in
buffer strips 26m wide along peat bogs, swamps, marches, lakes and watercourses if the
slope is greater than 40%. Several forestry guidelines (&etté et al. 1998 and forest
Protection and development objectivédRNFP 2005relate to protection of wetlands and
riparian areas in the context of forestry activities. The Sustain&oleest management
strategy (MRNF 2010pis the frame of the new forest regime introduced by theastainable
forest development AdiStatutes of Quebec 20)0which came into force on April 1, 2013.
One of the priorities of this strategy includes the protection of the integatd the
ecological functions of wetlandd.gngevin & Schreiber 2011Specific requirements are

being incorporated in thdntegrated forest development plarfer the period 20132018

(MRNF 201p
Table10. Quebec wetland conservation policies
Main policies Policy Authority | Application
and
comments

Quebec water policy | Protection, restoration and development of the banks a| MDDEFP | All wetlands
(Gouvernement du littoral zones of lakes and waterways, their floodplains
Québec 200p and wetlands
Environment quality | Standards must be prescribed to respect the quantity af MDDEFP | All wetlands
Act(Statutes of quality of the surface water or groundwater that may be
Quebec 197p withdrawn or that must beeturned to the environment

after use and the conditions of such return, the use of tl

water withdrawn and the preservation of aquatic

ecosystems and wetlands (e.Begulation respecting the

application of section 32 of the Environment quality) Act]
Act respecting 58FAYySa aoSiGflyRé Fa | LI MDDEFP| All wetlands
compensation body of water as a lake or a constant or intermittent
measures for the watercourse.
carrying out of In the case of an application for authorization according
projects affecting to the Environment quality Adbr a project affecting a
wetlands or bodies of | wetland, the MDDEFP may require compensation
water (Statutes of measures to restore, create, protect or ecologically
Quelec 2012 enhance a wetland, a body of water or a piece of land

near a wetland or a body of water.
Act respecting Protection ofwetlands supporting endangered species | MDDEFP | Wetlands
threatened or supporting
vulnerable species endangered
(Statutes of Quebec species
1989
Regulation respecting| The habitat of the Western chorus frog corresponds to | MDDEFP | Wetlands
threatened or GOSNNAG2NE O2yaraidray3a 27 that are
vulnerable wildlife and lands used by that amphibian for breeding, feeding habitats of
species and their NB&GAY3 2 NThKfkog iS Npfdtedtdd yidheérabl| the Western
habitats (Statutes of | wildlife species. chorus frog
Quebec 200
Natural heritage Establishes a network of protected areas representativi MDDEFP | Wetlands
conservation Act of biodiversity. Among these protected areas, the aqua| associated to
(Statutes of Quebec | reserves are established to protect all or part of a body al ljdzk G
2002 water or watercourse, including associated wetland NB & S NI §

because of the exceptional value they hold from a

scientific, biodiversitypased viewpoint or because of the

diversity of their biocenoses or biotopes.
Sustainable forest The forest development standards must ensure MRN Wetlands on
management Act protection of lakes, waterourses, riparian areas and forests in the
(Statutes of Quebec | wetlands domain of
2010 the State
Regulation respecting| Peatland is not defined in the regulation. The policy MRN Banks of peat
standards of forest | mentionsY &t K2f RSNJ 2F | YLl Yyl bogs on
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management for preserve a buffer strip 2th wide along the banks of a forests in the

forests in the domain | peat bog with a pond, a swamp, a marsh, a lake or a domain of
of the State(Statutes | permanent watercourse, as measured from the line of t the State
of Quebec 1996 stands adjacent to the riparian ecotone. The holdéa

management permit for silvicultural purposes or mining
activities is exempted if the opening is not wider than 5
in the buffer strip.

Mining Act(Statutes | The holder of a mining right may perform timber harves MRN All wetlands
of Quebec 198y for its mining activities (in accordance with the
Sustainable forest development Aaxcept in the case of
a strip of woodland established for the protection of
lakes, watercouwses, riparian areas angetlandsby
government regulation under section 38 of the
Sustainable forest development Act.

"MDDEFP (Ministére du Développement durable, Environnement, Faune et Parcs): Minister of Sustainabl
Development, Environment, Fauna and Parks.
ZMRN (Ministére des Ressources naturelles): Minister of Natural Resources.

Continuously forested areas anather wooded lands

¢KS /FYFRALFY RSTFAYAGA2Y 2F aF2NBmnimémtied |y | NB
crown cover of 25%, a minimum land area of 1 ha, a minimum tree height of 5 m and a

minimum width or distance between trunks of 20 MRCAN 2013cThis definition is more

specific than that provided blgU RE[t is suited to describe the Canadian forest resource in

an opeational or management contextAs such, theEU REDRQlefinition and associated
ONRGSNALF F2N) aO02yliAydz2dzate F2NBAGSR | NBFag | N
Canadian forest management policies and regulations.

In all Canadian provincial foregolicies, there are mandatory forest renewal requirements
(successful natural regeneration or replanting) to prevent land use change due to harvesting
(Statutes of Ontario 19945tatutes of British Columbia 2008tatutes of Quebec 201.00n
public land, deforestation and land use change due to harvesting is ngaflyl@cceptable
result of forest management. As a result of these policies, in 2005, deforestation causing
land use change impacted less than 0.02% of forests in Canada, approximad&l9 B&
(NRCAN 2008 This land use change occurred due to expansion of agricultural land (53%),
development of urban, transportation, and recreation areas (13ailding of forest roads
(10%), development of hydroelectric infrastructure (10%) and industry and resource
extraction (8%) NRCAN 2008 Afforestation efforts offset approximately4D0 ha of this
deforestation. Overall, deforestation in Canada accounts for approximately 0.4% of annual
global deforestation.

In the following sections, we descrili®w the criteriafor sustainable forest management

and protection of biodiversitfrom Fritsche et al.2012) (Table 2, which aim to apply within

I NBl & adzoeaSOGSR (2 FT2NBal o0A2Y!l adaddeNsgeduzNE YSy i
Canada, both at the federal and the provincial levet ¢he three provinces). Since forest

biomass harvesting is not always specifically mentioned in federal and provincial Acts,
regulations and manuals, these criteria are occasionally examined in relation to global

harvesting activities.

Sustainable forestmanagement
Federal

Although the definition of sustainability is constantly evolviGgFM 2013b SFM in Canada
means ensuring that forests provide a broad range of goods andesrever the long term,
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including significant economic and social beneffdRCAN 2012b At the federal level,
Canada repog on progress toward SFM through tkeiteria and indicators frameworntf

the CCFMECFM 2013aCurrently the CCFM uses a set of six criteria, each of them including
11 indicators, which gives government, industry, researchers and the public atenhsiay

to define, asses, monitor and report progress in achieving SFRCAN 2013aSince 1994,

the CCFM is also involved with the Montréal Procd@sse (Montréal Process 20),3which
established critea and indicators for the sustainable management of temperate and boreal
forests.

Each jurisdiction develops laws, policies and administrative requirements that characterize
SFM and determine actions which take place on public and private forest langraieces

all have a type of Forest Act (e.&tatutes of Ontario 1994Statutes of British Columbia
2002 Statutes of Quebe 2010 that generallyprovide overall objectives for natural resource
management on Crown land. Regulations and manuals associated to these Acts provide
more operational requirements for forest management plans and sustainability of forest
resource management, and define wiétion standardsAdditional federal and provincial
Acts, such as those regulating environmental, plant species and wildlife, may also normalize
forestry activities. Other pieces of law, such as the fedeeatilizers Ac{Minister of Justice
1985), regulating the importation and sale of fertilizers and supplements, may also apply to
the forest sector.

British Columbia

British Columbia has 55 million ha of forest land, which represent about 67% of the province
surface area NNFLNRO 2013b 96% of this forest land is publicly owned. The British
Columbia Ministry of Forests, Lands and Natural Resource Operations (MFLNRO) is
NBalLlRyairoftsS F2N SaidloftArAakKAyd GKS O2yRAGAZ2Y A
(NRCAN 2012BMFLNRO 2013arable 11). Forest management legislation, including the

Forest Act(Statutes of British Columbia 1996and Forest and range practices AGRPA,

Statutes of British Columbia 2002nd their regulations, establish the parameteof
sustainable forest management that private companies must comply with in order to carry

out forest management operations in public forestdHLNRO 200Q2Statutes of British

Columbia 200

Forestry legislation was overhauled in 2002 with the introduction of FRPA, replacing the
Forest practices codétatutes of British Columbia 1996cdHowever, theForest practices
code guidebookeée.g.,Province of Brish Columbia 1995a; 19993 b) that were partof the
Forest practices code of BC Awy still be used for guidance. The introduction of Bwrest

and range practices Actreated a resultbased forest management system, using
professional reliance as a foundation. Professional reliance leaves fossigers room to
decide the methods they will use to achieve standards that are enshrined in law. As well as
monitoring for management violations by practitioners, the province evaluates how
successfully the legislation ensures management objectives tardlards are achieved,
including SFM (Table 11). According to Bragest and range evaluation prograsustainable
resource management means meeting present needs without compromising the needs of
future generations, providing stewardship of forests basgdan ethic of respect for the
land, and conserving the resource values identified underRtiest and range practices Act
and its regulations, namely: biodiversity, cultural heritage, soil, water, fish, forage and
associated plant communities, timber, areation, resource features, visual quality, and
wildlife (FREP n.jl. Through this system of professional reliance, this Act encourages
innovation by skilled resource professionals, and holds industry responsible for
environmental outcomes MFLNRO 2013c It is mandatory that forest management
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operations first be approved by the MFLNRO, in the formfebrast stewardship plafTable
11), prior to ary action being taken on the groun8tétutes of British Columbia 2002

Since there is no specific biomass policy in BC and no special license for biomass harvesting is
required, biomass removal nesdo adhere to theForest and range practices Aand its
associated regulations. According to this Act and fherest planning and practices
regulation damage to poor or sensitive sites should be minimiz8tht(tes of British
Columbia 200220049. Site sensitivity to physical damage, nutrient depletion and level of
residue removal are considered when removing residugslaghg 2003 Table 12). Site
sensitivity assessment dictates best management practices for sites prone to erGsesn (

& Klinka 1994 A site sensitivity assessment is based on slope, terrain angaion (Table

11). While Forest planning and practices regulatidras indications for allowable soil
disturbance $tatutes of British Columbia 2004 &hey are not specified for rakie removal.

On sensitive soils, a maximum of 5% of the area to be reforested may be affected by soil
disturbance, while this percentage is 10% where soils are not predominantly sensitive (Table
11). It is a requirement that the productivity and hydrolaiéunction of soils is conserved
(Statues of British Columbia 20020043.

Fertilization is allowed, whereas wood ash is not addressed. Fertilization application is
prescribed depending on site conditionStdtutes of British Columbia 20020049. The
Forest fertilization guidebookProvince of British Columbia 1995kassists fordsy
practitioners in meeting requirements with respect to the safe and efficient application of
fertilizer. Forest residues included in tBeitish Columbia bioenergy StrateEMPR 2008

refer to those from logging practices, road clearing and other sustainable forestry activities.
However, stump harvesting is not addressed by any BC legislation, regulation or policy.
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Tablell. British Columbia forest regime

Elements Current regime
Acts Forest and range practices AERRPAStatutes of British Columbia 2002
Forest Ac{Statutes of British Columbia 1996¢
Main Forest planning and practices regulatigfPPRStatutes of British Columbi20049
regulations Forest practices board regulati¢&tatutes of British Columbia 2004b
Forest recreation regulatiofstatutes of BritislColumbia 2004c
Range planning and practices regulati@v04Statutes of British Columbia 2004a
Biomass There is no specific biomass policy and no specialdecéar biomass harvesting is required. Hence, biomass removal adheresR&B#and its associated regulations
harvesting TheBritish Columbia Bioenergy Stratg@EMPR 2008sets goals for investing in and developing biofuel production.
policy

Orientations
and

A new direction for strategic land use planning in(BID6)

management

frame

Allocation of | - Forest Actsets out the forms ofigreement under which Crown timber can be issued to other interests, and describes each form of tenure through aspects li
wood duration, the rights and obligations of the holder, and how the tenure will be administered

- Tenures may be volurAeased (allowingeveral licensees under a timber supply area to operate in the same management unit) dyaaegh(granting a single
licensee virtually exclusive rights to harvest timber in a given area).

- Tenures may be replaceable (26 years in length, updated or repled every 510 years to reflect current policy) or neaplaceable (fixed term, intended to
achieve specific goals).

- Tenures may be awarded by government through a competitive bid process, or by direct award.

- Fifteen types of tenures exist.

- Annual allowal# cut (AAC), apportionment and commitments:

- .NAGAAK [/ 2fdzYoAl Qa / KAST C2NBaiGSNI A& NBIJdANBR o0& | gNEAARSESNNVAY SYIK?
AAC of each management unit (timber supply aread88d tree farmicenseqTFL)) is determined by the chief forester, at least once every 5 years. The Chie
Forester may specify portions of the AAC to different types of timber and terrain within a management unit; also knowiti@sspar

- The Ministermay apportion the AAC of a TSA to the various forms of agreement that may be issued under Section E@rekthctThe Minister, if permitted to
do so under a TFL, may make AAC within a TFL available to persons other than the TFL holder. Thepplnigias the AAC in consideration of government
objectives for the area, the timber quality, existing commitments and other relevant information.

- The apportioned AAC is used to support new and existing tenurdisénse$. Only thosdicenseswith anAAC (TFLs, fordatenses and replaceable timber sale
license$ are listed in the apportionment system.

- AAC apportioned to woodldicensegWL) and community forest agreements (CFA) is used to support new WLs an@@eAs new WL or CFlegablished, the
supporting Crown land and AAC are removed from the sourceTF@4Aapportionment system does not report on issued WLs or CFAs or Faiestrgeso Cut.

- British Columbia Timber Sales (BCfidsnded in 2003 with a mandate to provide thest and price benchmarks for timber harvested from public land in British
Columbia. Through 12 Business Areas and an operational presence in 33 locations, BCTS manages some 20 percent cdlt@zqmovaticwable annual cut.
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Maximizes net revenue for the provingesubject to the requirements of cost and price referemras stated in Goal 2 and supplying timber for auction as stated in (¢
3.

Guided by the overridingrinciples of safety and sound forest management, BCTS:
1. Is a high performing organization with skilled, motivated and proud people.
2. Provides a credible reference point for costs and pricing of timber harvested from public land in B.C.
3. Provides a reliablsupply of timber to the market, through open and competitive auctiQssibject to meeting the requirements of cost and price referenci
as stated in Goal 2.

Management
of forest
resources

Responsible: Tenure holders

FRPAnNd its regulations govern activities including planning, road building, logging, reforestation and grazing.

UnderFRPAgovernment can set objectives for sustaining forest valugsdiversity, cultural heritage, forage, fish, recreation, resource features, soils, timber,
visual quality, water and wildlifé&zRPAenables government to set new objectives for laoadi values including visual quality, lake and stream sides, and recreati
values. Ongoing monitoring and enforcement is carried out to ensure objectives are met.

Before conducting any operations, all major timber licensees and BC Timber Sales mustecarfplest stewardship plan (FSP). Woodlot holders must prepare
WoodlotLicensePlan. These plans must outline how the licensees will address the provincial objectives.

Before submitting a plan to government for approval, licensees must make it aediteigublic review and comment. As well, licensees must make reasonable
efforts to discuss the plan with First Nations groups potentially affected. Government must approve the plan if its cestsnegal requirements, its results
and/or strategies areonsistent with government legal objectives, it is consistent with the terms of the tenure, and the decision maker ésl satisfiding the
adequacy of public and First Nations consultation.

Once a plan is approved, the licensee must prepare site ptasiescribe how it will meet government objectives in specific sites where logging, road building
silvicultural activities are proposed. These plans must be available to the public upon request. In most cases, licerspéedr® obtain Cutting?ermits and
Road Permits before work begins.

A number of licensees operate under separate regulations that allow development of alternative forest management appsoablesthose designed to increas
timber supply.

Sustainability

FRPAanNd its regulations: govern the activities of forest and range licensees in B.C. The statute sets the requirementsrigr pdadribuilding, logging,
reforestation, and grazing.

FRPAmaintains high levels of protection for forest values including vsiteds and wildlife habitat, and creates efficiencies for both government and industry
through streamlined planning processes.

FRPAencourages innovation by skilled resource professionals and holds industry responsible for outcomes. Combined with cigpt@mce and enforcement,
the Actand regulations will contribute to high quality forest management and sustainable environmental values for future generations

FPPRrovides provincial sustainability objectives and specific direction to forest managers to meet these objectives, inmliBfRydontent and requirements for
forestry practices (regarding soils, timber and forest health, riparian areas, watershedisebsity, General Wildlife Measures for wildlife protection, roads and
road building)

Government actions regulatiq®tatutes of British Columbia 2004atovides the criteria and processes foetbreation of localized areas that require special
management of certain forest values. These values include wildlife, fish, water quality, visual quality, stream anddaltel sielereationThe regulation also
provides for the creation of objectivesrfmanaging these areas.

Invasive plants regulatiofStatutes of British Columbia 2004@rovides lists of invasive species for consideratidroirest stewardship plarsid woodlotlicense

plansunder FRPA
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Ontario

hydl NA2Qa FT2NBada NBLINBaSyid ccer 2F (GKS LINRBOAYC
of this forest land is publicly owne@MNR 201p Forest management (Table 12) on public
land in Ontario is governed by tl&rown forest sustainability A¢Btatutes of @tario 1999

and its associated regulations. Under this Act, the Ontario government allocates timber for
harvest by private companies, which must follow standards of management practices and
have their Forest management plans approved by the Ministiaifiral Resources (OMNR)
before proceeding with management operations. The recently enaCuetério forest tenure
modernization Ac{Statutes of Ontario 20)1takes steps to make the forest tenure system
more adaptable and responsive to market demands, promotes dfieton of forest
products, and increases the accessibility of and control over the forest resource to local
forest-dependent communities, First Nations, and srsalhile companies (Statutes of
Ontario 2011). It does so by creatihgcal forest managemerdorporationsand Enhanced
sustainable forestry licenses

The Ontario forest tenure modernization Aabodifies the system of timber allocation,
shifting this responsibility from the province to theocal forest management corporation
boards and Enhanced ustainable forestry licenses companie$hese Local forest
management corporationare Crown agencies governed by a predominantly local board of
directors responsible for managing Crown forests and overseeing the marketing and sale of
timber in a given ara. They are responsible for forest management, selling and marketing
timber, and negotiating the price of wood. Mills do not control the wood supply, as they did
previously. This governance structure is intended to empower communities to determine
their future, and is focused on providing benefits to local and Aboriginal communities.
Enhanced sustainable forestry licensgs companies that may be owned by, for example,
the consuming mills and/or harvesters, or a Ammfit corporation, and operate in a maer

that will achieve the previously mentioned objectives of tenure modernization. SFM remains
a cornerstone of this updated legislatioBtétutes of Ontario 20)1

Biomass harvest must be planned through the regular forest harvesting processes.

Moreover, theForestbiofibre policy directiofOMNR 2008is a guiding policthat defines

the appropriate and acceptable fibre sources that are not utilized and provides general

direction for the allocation and use of biomass. According to this policy, forest biofibre is
RSTAYSR a aF2NBad NBaz2 dzNDO Boimallj Nany utilizédHos y F 2 NB a
conventional forest products and that are made available under an approved management

LI | yé ® hyS StaSdbdisite\§uid@OMNRI2ZRIPoffersstandards and guidelines

for forest biomass harvesting. Hence, residue removal in areas with nutrient depletion risks

is regulated according to the conventiori@rest management plaf®MMNR 201p

A fertilization project shold seekEnvironmental assessment A8tatutes of Ontario 1990c
coverage. Stumps and roots are not used as a forest pro@MNR 2010 While there are

best management practices for high erosion risk ar€ddNIR 201 there is no mandatory
standard in place. There are no specifications on residue removal from soils with low to
medium disturbance risk. However, th8tand and site guiddOMNR 201P suggests
strategies and techniques to minimize soil disturbance during harvesting, renewal and
tending operations. As stated by the same guide, organic matter that is not part of a
harvested tree should remain on site.

Tablel12. Ontario forest regime

Elements Regime until 2011 New regime beginning in 2011

Acts Forestry Ac{Statutes of Ontario 1990d Crown Forest Sustainability Act
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Crown Forest Sustainability AGFSAStatutes of Ontario
1994

(CFSA)Statutes of Ordrio
1994

Ontario Forest Tenure
Modernization Ac{Statutes of
Ontario 201) ¢ amends CFSA t
allow for creation of LFMCs anc
S{cl[a 6aSSsS a!f
222RE0

Main OntarioRegulationl67/95General

regulations OntarioRegulation160/04 IndependentorestAudits

Biomass Biomass harvesting must be planned through the regular forest harvesting processes (CF§

harvesting associated regulations, manuals and guides). The Forest biofibre policy dir€xkithtiR 2008

policy provides guiding for appropriate neutilized fibre sources and allocation and use of biomass
TheStand and site guide provides available standards and guidelines for forest biomass
harvesting OMNR 201

Orientations | Policy framework for sustainable fore$@MNR 1991

and To ensure the lorgerm health of our forest ecosystems for the benefit of theal and

management global environments, while enabling present and future generations to meet their mater

frame and social needs.

Allocation of | - Supply Agreement: The Crown makes a specific supp| - AAC for management units

wood Crown forest resources available tdi@ensedforest and local forests is

1. Sustainable foredicenseq SFLS)

. In accordance with a competitive process described

. The Minister can make forest resources available

resourceprocessing facility (mill) for a specified period
time. They normally make wood supply available from
one or more specified management units.

A supply agreement obligates the holder of a forest
resourcelicense(a harvester) to make forest resources
avdlable to the holder of a supply agreement (mill
operator). These commitments usually require that the
harvester and mill operator establish a mutually
beneficial business arrangement that will facilitate the
flow of forest resources from the forest to theill.

The process to acquire an allocation through a supply
agreement follows a rigorous framework that generally
requires Cabinet approval before executidgnsupply
agreement can be granted:

in CFSASection 24. This is the most common
manner in which supply agreements are granted;
or

without a competitive process under certain
limited circumstances in accordance wilinderin
CounciB93/95. Generallythe exceptions to a
competitive process can be made for the following
reasons:
a. to meet an existing legal commitment
b. to meet the approved utilization levels of
existing forest industry
c. to satisfy economic opportunities for
Aboriginal people
Allocation of wood for harvest:

Allocation of wood for harvesB8FLs, granted under
Section 26 of the CFSA, doagterm licensesssuedfor
aperiodof 20yearsfor a defined management area
(management unit). SFLs give the holder oflitbense
the right to harvest and use the forest resources
available on a management unit and the SFL holder ig
required to carry out certain forest management
activities to provie for the sustainability of Crown
forests in the area covered by thieense Forest
management activities undertaken by the SFL holder

- LFMCs Crown agencies

- eSFLsCompanies that

- Objectives of tenure

- LFMCsresponsible for

include strategic forest planning, planning and

establishedy Local forest
management corporations
(LFMCs) anBinhancd

sustainable forestry licenses
(eSFLs)

governed by a
predominantly local
board of directors
responsible for managing
Crown forests and
overseeing the marketing
and sale of timber in a
given area.

may be ownedy, for
example, the consuming
mills and/or harvesters,
or a not for profit
corporation, and operate
in a manner that will
achieve the objectives of
tenure modernization.

modernization are to
optimize values derived
from Crown forestsand
recognize heightened
interest of those who live in
and near Crown forests
(many Aboriginal and forest
dependent communities),
and be transparent, flexible,
responsive, open, and
accountable to the people
of Ontario.

forest maragement, selling
and marketing timber, and
negotiating the price of
wood. Mills do not control
wood supply. Governance
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2. Forest resouklicensegFRLS)

implementation of operational activities (e.g. access,
harvesting, renewl and maintenance), and compliance
monitoring of the operational activities.

Some SFLs are held by corporations that operate a lal
forest processing facility such as a pulp mill and/or
Al oYAfte ¢KSAaS INE O2vy?2
SyiGAde dricdlsaiassevendlitooperative or
shareholder style SFLs where several companies
interested in Crown timber from a defined geographic
area formed a new company to hold theense SFLs are
granted by the Minister of Natural Resources.

FRLs, granted under Section 27 of the CFSAicareses
to harvest timber that cover a smaller geographic area
FRLs aressuedfor periodsof up to five years These
licensesmay be granted to harvest timber on the same|
land area as &FL; however, unlike an SFL holder, the
FRL holder is only responsible to undertake the
implementation of operational activities such as
harvesting and the associated road construction. The
holder retains responsibilities for the forest manageme
andother components.
FRLs issued on the same area as an SFL normally re
an agreement between the holder of the SFL and the
holder of the FRL (commonly referred to as overlappin
agreements).
FRLUicenseholders may enter into agreements with the
Minister of Natural Resources for renewal and
maintenance activities.
Processingf harvested woodForest resource
processing facilitlicensegFRPFL)
Persons intending to operate a mill that will use forest
resources from any source must obtain a FRPFL (Mill
Licensg Under the CFSA, all mills consuming more th
1,000 cubianetersof forest resources must have an
FRPFL. Theseensegrovide the right to construct
and/or operate a mill but do not provide fan
allocation (supply) of forest resources to a mill. Faciliti
arelicensedsubject to the requirement to submit a
business plan acceptable to the Ministry of Natural
Resources.
FRPFL holders are required to complete an Annual
Return which allows the Mistry to monitor the capacity
of forest industry facilities and forest resource
utilization. This information is a vital tool to assist in th
support and promotion of a healthy forest industry in
Ontario, especially when available forest resource
supplieschange. Provision of accurate information is
vital for analysis of forest industry utilization trends,
wood flow patterns and the products manufactured
from the supply of forest resources.
Allowable Annual Cut (AAC) is established by mill owr|
(forest managers) undeBhareholder sustainable forest
licensegSFLs) (single license applicable to many
companies and small mills) 8ingle entitySFLs (single
license applicable to one company and its mills).
AAC is an arebased value (hectares).
Forestmanagement plaf{fFMP) applies to Rorest
management uni{fFMU) under arSFL:

1. Written according td-orest management planning

manual(FMPM)
2. Tenyear planning period, with two fivgear

operational terms, and a twentyear planning

structure empowers
communities to determine
their future, and is focused
on providing benefits to
local and Aboriginal
communities.
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horizon

3. Approved by &Registered professional forester
(RPF)

4. Developed through consultation with RPF, publig
consultation with local stakeholders, and
Aboriginal involvement.

5. Must be approved by Ministry of Natural
Resources (MNR) Regional Director

6. Assessefbllowing year seveto see if the plan
provided for the sustainability of the Crown fores
recommendations for future planning are
provided.

7. A new forest management plan prepared
considering the recommendations from the year
seven report, changes to the forest condition,
updates to science and policy, and specific effort
to confirm, update, or revise management
objectives and practices (adaptive management

Management | - Responsible: SFL and FRL holders - Responsible: LFMC board,
of forest - FMPs for each FMU: eSFL company
resources 1. The forest management plan provides for the ler] - Objective remains
term Crown forest health on the management sustainable forest
unit, and has had regard for plant life, animal life management
water, soil, air, and sodiand economic values, - Responsible entity is in
including recreational values and heritage values charge of forest
2. FMPs are based on the key elements of management, planning,
sustainability, public involvement, Aboriginal renewal, and associated
involvement, and adaptive management. costs; governrant remains
- Forest industry is responsible for forest management, a regulator.
plaming, renewal, and associated costs; government
regulator.

Sustainability

Other Forest management guides (e@uide for Great Lakest. Lawrence landscapesnd
guides addressing operational, environmental and social topics and values, inclusbngeee
based tourisnvaluesand cultural heritage values (e.gorest management guide for cultural
heritage values

The CFSi#cludes a commitment tprovide for the sustainability of Crown forests and, in
accordance with that objective, to manage Crown forests to meet social, economic and
environmental needs of present arfidture generations.

FMPM: RBE & ONRo06Sa GKS NBIdANBYSyiGa F2N hydl

including a detailed description of the planning process and the products.

Forest operations and silviculture man(@@ SM)provides guidance and diréoh for the

conduct of operations authorized by approved forest management plans. This manual

provides for the qualification of persons engaged in forest operations as well as measur
assessing the performance of forest operations.

Forest managemeris governed by a series of guides thatlme silvicultural practices and

methods to conserve biodiversity and enhance or protect wildlife habitat, aesthetics,

watersheds and other valueShese include:

Forest ManagemenBuide for conserving biodiversiythe stand and site scales (Stand an

Site Guide)

1. Standards, guidelines, and recommendg&est management practicéBMPs) fouse by
forest managers when planning and implementing operations involving harvest,
renewal, tending, or the construction anbe of roads and landings on crown land in
Ontario. Its objective is to contribute to the sustainable management of Crown fore
through the maintenance of their long term health. A key aspect of this objective is
conservation of biodiversity.

2. Standads: must be followed as written.

Guidelines: mandatory, but require professional expertise and local knowledge to b
interpreted and applied.

BMPs: not mandatory. Examples of practices one may use to achieve objectives
associated with standards or guideds.

3. Addresses conservation issues at fine (site) and coarse (landscape) levels
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Quebec

Quebec forests cover 76 million ha and represent about 50% of the total province area. 89%
of this forestland is publicly ownedMRN 2013. The Ministry of Natural Resources
(Ministére des ressources naturelles, MRN) is responsible for managing, protecting and
developing public forests in a sustainable manner (Table 13). Until April 1, 2013, forest
activities in Quebec were regulatédy theForest Ac(Statutes of Quebec 19860n April 1,

2012, the province adopted thS&ustainable forest development A@tatutes of Quebec
2010, which introduced some major changes to the way forests are managed. The Act came
into force in its entirety on April 1, 2013, and replaced the curkrest ActTheRegulation
respecting standrds of forest management for forests in the domain of the S{@tatutes

of Quebec 199pwill be replaced by th8ustainable forest management regulatjamhich is

in preparation. Through the new Act, the MRN has taken back some of the responsibility for
integrated forest planing and forestry development activities in the public forests, including
planning, carrying out, monitoring and controlling work in the forests, scaling the wood and
allocating forestry rightsStatutes of Quebec 20)0it may either carry out the development
activities stipulated in the plans from within the Ministry itself, or commisslevelopment
companies, including forestry groups, forestry cooperatives and silvicultural contractors, to
do the work on its behalf. Moreover, to ensure that development is sustainable, the Minister
also relies on contributions from regional confereaa# elected officersMRN2013. These

are required to support the planning process and to carry out certain forest development
activities.

Several guides and other documentdRN 2012x provide guidance for SFM (e.yIRNF
20083 Tale 14). Forest biomass harvesting policies are being integrated in the new
legislation, which is in preparation. Currently, volumes of biomass allocated in conformity
with the Forest biomass allocation program for public landast be included in the
Integrated forest development plan®RNF 2009a These plans specify wood allocation,
management strategies and goals for sustainable forest development for each development
unit (Table x). They are aligned with a tactical plan and an operational plan drawn up by the
Minister Statutes of Quebec 20)0The Biomass action plafMRNF 2009aset some
guidelines ér forest biomass harvesting, such as the protection of fragile soils. Moreover,
there are considerations for site sensitivity to physical damage, but nutrient depletion risk is
not addressed. For example, there is a sensitivity disturbance classifisgtem to reduce
rutting (e.g.,Schreiber et al2009. The Sustainable forest development AStatutes of
Quebec 201paddresss the conservation of soil and water and tRegulation respecting
standards of forest management for forests in the domain of the §&teutes of Quebec
1996) specifies that any cutting without soil protection is prohibited.

Fertilization is addressed by thenvironment gality Act(Statutes of Quebec 19F2which

requires a certificate or authorization from the Mites for all added substance that can

cause a change in the quality of the environment. However, in conformity with the

Regulation respecting the application of the Environment quality(®tetutes of Quebec

2003, the spreading of manure, mineral fertilizers, logging debris from cutting areas and
fAYAY3I YFGSNRAFE GKIFIG YSSda GKS adlyRIFENR&a 2F UK
for forest management activities in the domain of the State or in private ferast exempt

from this authorization from the Minister (whereas spreading of any other type of substance

requires authorization). Th&iomass action plagMRNF 2009adefines forest biomass as

Gol a0S LINBRdzOGa GKF G NBadzZ G FNRiofqualigyd3abkry 3 | yR T
GKFG Aa y20 adAGSR F2NJ AYRAzZAUNARLFE dzaSé o { (dzy Ll
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Soil disturbance following harvesting has been a priority for the MRN of Quebec. As part of
the Forest protection strategfMRNQ 1994 three types of physal soil disturbances have
been monitored: rutting, loss of productive land and erosion. Harvesting in areas having
more than 40% slope requires a preventive silvicultural prescriptlett§ et al. 1998 The

MRN requires that 90% of the harvested areas show little to no ruttdigNF 200 To do

S0, a sensitivity disturbance classification system to reduce rut@ohréiber et al. 2006

was developed in the context of théereral forest management plan 20813 According

to this system, a slope greater than 40% is considered as a steep slope for rutting risk (Table
14), but sensitivity to risk is not assessed based on this risk only; drainage, texture and
surficial deposit thickness and type are also considemgal avoid soil compaction during
harvesting, careful logging operations impose evenly spaced trails for circulation of
machinery on no more than 25% of the land area (or less than 33% under certain conditions;
Statutes of Quebec 1996Moreover, harvesting is not permitted ®vils of poor or very

poor drainage Cauboue 198Bunless soils are feen to a depth of akeast35 cm Gtatutes
of Quebec 1996

Table13. Quebec forest regime

Elements Regime until March 31, 2013 New regime beginning April 1, 2013
Acts Forest Actenacted in 198&tatutes of Sustainable forest development ABFMA,
Quebec 198p Statutes of Quebec 20]0
Act to amend the Forest Act and other Act to amend the Sustainable Forest
legislative provision@National Assembly Development Act and other legislative provisio
2007) (National Assembly 20} 2
Main Regulation respecting standards of forest | Regulation respecting standards of forest
regulations management for forests in the domain of | management for forests in the domain of the
the State (RSFMBtatutes of Quebec 1996 | State(RSFMStatutes of Quebec 1996
Sustainable Forest Management Regulafjion
preparation)
Biomass TheForest Actid not originally permit There is no specific biomass harvesting policy.
harvesting harvesting of forest biomass from Crown | The action plaeveloping the value of forest
policy land. Since 2008he Forest biomass biomasgMRNF 2009eset guidelines for forest
allocation progranfor public lands allowed | biomass allocated aocding to the Forest
harvesting of certain volumes of forest biomass allocation program for public lands.
biomass in spafic management units These volumes must be included within the
(MRNF 2009g This biomass needed to be | existingintegrated forest development plans
included in theForest management plans
Orientations | Forest protection strategyMRNQ 199 Sustaimble forest management stratedin
and 1. To ersure respect for the biophysical | preparation)
management components of the environment. 1. Take the interests, values and needs of the
frame 2. To maintain forest yields and soe€io Quebec population and Aboriginal nations
economic activities. into accountin managing the forests.
3. To promote the development and 2. Use forest management practices thatsure
harmonious use of all forest ecosystem sustainability.
resources. 3. Ensure groductive foresthat generates
4.To eliminate chemical pesticide use wealth at different levels.
the year 2001. 4. Promote diversified, competitive and
innovativewood products and forestry
industries.
5. Ensure that forests and the forest sector he
fight and adapt to climate change.
Allocation of | - Allowable Annual Cut (AAC) is - AAC for management units and local forest
wood established by the Chief Forester is established by the Chief Forester.
- Timber supply and forest management| - Timber supply guaranteesplace TSFMAS:
agreement(TSFMA): 1. Signed by the government and a guarant
1. Signed by the government and a wod holder.
processing mill owner. 2. Grant its holder the right to purchase a
2. Gives access to harvest a volume of timber each year, but does not
predetermined volume of timber require it to carry out forest management
every year (according to the AAC) in work.
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given area, known asRkorest
management uni{FMU).

3. Introduce the concept of forest
development enterprise, tha, a forestry
cooperative, joint management
organization or private company that is
contracted to carry out development
activities.

4. Establish that volumes of wood not used
by supply guarantee holders during the
year can be offered to other mills.

Management Responsible: mill owner - Responsible: Ministesf Natural Resources
of forest General forest management plans (Ministére de Ressources nature||&RN)
resources (GFMP) for each FMU: - Integrated forest development plans for
1. Specify wood allocated and each development unit replace GFMPs:
management strategies to protect the 1. The MRN relies on contributions from (a)
forests and their components. It the regional conferences of elected
contains a fiveyear management officers (CRE), that carry out some forest
program. development activities and support the
2. Should beavailable to the public for planning process, and (b) local
45 days and submitted to the regiong communities (municipalities, RCM and
county municipality (RCM) and to the Aboriginal communities), thare in charge
Minister. of some aspects of land and resource
3.0nce the GFMP is approved by the management in local forests.
Minister, an annual management plai 2. Are contained irfPlanning Manualshat
(AFMP) and an annual management specifytactical and operational plans. The
permit are emitted. tactical plan presents the goals for
sustainable forest development and the
forest develomnent strategy to ensure
achievement of these goals. The
operational plan sets out the forest
operations in which logging and other
development activities may take place.
3. Forest management permits are emitted.
Sustainability Under theForest Actthe ChiefForester | - TheSFMAesponds more comprehensively

must produce a review of sustainable
forest development. Moreover, the Act
includes a commitment to promote
sustainable forest development in orde,
to meet the economic, environmental
and social needs of present and future
generations while givimproper
consideration to other potential uses of]
the territory.
Modifications toForest Ac{2001)
include among others:
1. Northern limit for forest harvesting
2. To recognis&xceptional Forest
Ecosystems
RSFMrequires protective strips of fores
to be leftstanding along watercourses,
establishes the maximum size of loggin
areas and specifies maximum areas of
soil disturbance (See Tables 14 and 15
for details).
GFMP 2002012(MRNFP 2005
contains nearly 400 standards required
to regenerate the harvested stands and
ensure that wildlife and habitats,
watercourses and shores, landscapes
and soils, and other forest uses are
preserved during logging and
management activitieEleven forest
Protection and Development Objectives

(PDO)were retained for theGFMP 2007

to the demands of environmental

management and sustainable forest

development. The Regional Operations

Sector is introducing a system that will mee

the requirements of international standa

ISO 14001.

RSFMand GFMP 2002013are currently in

use (see Tables 14 and 15 for details).

TheSustainable forest management

regulationimposes a standard code of

conduct in public forests to achieve
sustainable and responsible development.

New measurs include:

1. Forest management is adapted to region
contexts, Aboriginal communities and
forest users.

2. Contains a series of additional provisions
to promote ecosystenrbased managemen
by setting standards for the spatial
distribution of logging sites amesidual
forest blocks in the black spruce
feathermoss domain.

3. Ensures that current forest certification is
maintained.

4. Wildlife habitats will receive particular
attention, especially aquatic, wetland and
riparian environments.

As part of the integratedorest development

plan, the tactical plan of thBlanning

Manual 20132018presents the objectives
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2012 Those associated with the

environment relate to:

1. The conservation of soil and water
resources (reducing rutting,
minimizing losses of productive fores
areas and protecting agtic habitats).

2. The preservation of biological diversi
(maintaining mature and overmature
forests, spatial distribution of logging
areas, protecting the habitats of
threatened and vulnerable forest
species, structuring preommercial
thinning operationsand preserving
dead wood).

and strategy for sustainable forest
development.
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Table14. Conformity of British Columbia, Ontario and Quebec legislation with sustainable forest management indicators proposezportthe
Sustainability criteria and indicators for solid bioenergy from for@sitsche et al. 2012

Indicators (see Table 2 for
details)

British Columbia (BC)

Ontario

Quebec

Existence of a forest
management plan

Yes (see Table 11)

Yes (see Table 12)

Yes gee Tabld 3)

Woody bioenergy feedstocks
are supplied in accordance
with EU Timber Regulation

Yes, according to theorest and range practices|
Act(FRPAStatutes of British Columbia 2002
andForest planing and practices regulation
(FPPRStatutes of British Columbia 2004a

Yes, according to thérown Forest Sustainability
Act(CFSAStatutes of Ontario 1994

Yes, according tBustainabldorest development
Act(SFDAStatutes of Quebec 20)@nd the
Regulation respectingtandards of forest
management for forests in the domain of the
State(RSFMStatutes of Quebec 1996

Residue removal is allowed if
there is no risk of nutrient
depletion (assessed by
nutrient risk maps).

- Consideration for site sensitivity to physical
damage. Theroductivity and hydrological
function of soils must be conserve8tétutes
of British Columbia 200200439.

- Consideration for nutrient depletion and
level of residue removal at site series level
(Delong 2003

Residue removal is allowed within the
parameters of the convention&lorest
management plafOMNR 201p

The action plaiDeveloping the value of forest
biomasgreferred to aBiomass action plan
MRNF 2009requires that biomass harvest
protect fragile soils.

For harvest activities, in general:

- There are considerations for site sensitivity
to physical damage (e.g., sensitivity
disturbance classification system to reduce|
rutting; Schreiber et al. 20Q6but nutrient
depletion risk is not addressed.

- TheSFDAStatutes of Quebec 2010
addresgs the conservation of soil and wate
According to theRSFMStatutes of Quebec
1996), any cutting without soil protection is
prohibited.

Fertilization is allowed in order
to prevent nutrient depletion.

Yes, fertilization allowed, application prescribel
dependng on site conditions and desired
outcome, but wood ash recycling is not
addressed $tatutes of British Columbia 2002
200439.

Fertilization is not addressed. A fertilization
project should seeEnvironmental Assessnten
Act(Statutes of Ontdo 1990¢ coverage.

According to theRegulation respecting the
application of the Environment quality Act
(Statutes of Quebec 2003spreading of manure
mineral fertilizers, logging debris from cutting
areas and liming material that meets the
a0l yRFNRa 2F (GKS a. dzN
v dzS o0 S @ for fatEst$nanagement activities
in the domain of the State or in private forests
are exempt from the authorization from the
Minister that is normally necessary when any
other types of substances that can cause a
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change in the quality of the environmeate
added Statutes of Quebec 2003

Stumps andoots are left in
the forest

TheBC Bioenergy Strategycludes forest
residues from logging practices, road clearing
and other sustainable forestry activities. Stumpg
harvesting is not addressed by BC policy or
guidelines.

According to theé~orestbiofibre policy direction
(OMNR 2008 = 0 A 2 Y I afGtestNB T S
resources from Crown lands that are not being
utilized for other forest products (e.g., sawlog)
and that are made available under an approve
F2NBad Ylylr3asSySyid LX I
unavailable for utilization as a forest product
(OMNR 201D

According to théBiomass action pla(lable 13;
MRNF 2009g forest biomass is defined as
Ggl aidsS LINRPRdzOGa GKI
forest management, and of inferior quality
timber that is not suited for indust | £
Stumps and roots are excluded from this
definition of forest biomassMRNF 2009a

dza

No harvesting in area having
steep slope(>35 degree).

Site sensitivity assessment dictates best
management practices for sites prone to
erosion. The site sensitivigssessment has threi
components: slope, terrain, and compaction.
Sensitivity ratings are lowl, moderate M, and
high- H, with a site's sensitivity based on its
most limiting feature.

Slope: <30%: L; >30%: H.

The general suitability of grourhsed
harvesting systems according to site sensitivity
is:

-High sensitivity: avoid groudolsed systems.
-Medium sensitivity: loweimpact groundbased
systems acceptable (e.g., hémwarding, low
ground pressure skidders); designated skid tra
preferred to failitate rehabilitation.

-Low sensitivity sites: grourdoiased systems
acceptable.

Site sensitivity reflects potential harvesting
impacts; actual impact depends on site
conditions during logging, and on the nature ar
quality of the logging practicekgwis & Timber
Harvesting Subcommittee 19R1Even low
sensitivity sites can be significantly affected if
harvested improperly (e.g., multiple passes, wg
weather, blading away protective organic

material and surface minat horizons) Green &

Best management practicésr high erosion risk
areas exist, but no mandatory standard in plac
(OMNR 201p

Extemely steep slope areas as considered
inoperable and machine travel should be
avoided. The specific steepness threshold sho
be determined locally, based on site conditiong
and available machinenDMNR 2Q0).

- Harvesting in areas having >40% slope
requires a preventive silvicultural
prescription {etté et al. 1998

- Moreover, slope is considered withingh
classification system of sensitivity to rutting
together with drainage, texture and surficia
deposit thickness and typ&¢hreiber et al.
2006). Slope classes considered are: A=0
% (no slope); B =4 a8 % (light); C=9 a 14
(weak); D =16 a 30 % (moderated); E = 31
40 % (forte); F =40 % (steep).
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Klinka 1994

Residue removal is allowed
from soils with low to medium
disturbance riskaccording to
the soil disturbance maps
developed at stand level.

Not specified for residue removal. For harvestil
activities in general o sensitive soils, a
maximumof 5% of the area to be reforested
may be affected by soil disturbance, while this
percentage is 10% where soils are not
predominantly sensitive. Sensitive soils are
defined as those that, because of their slope
gradient, texture class, moisture regime or
organic matter content have a very high hazarg
for the Interior, or a high or very high hazard fo
the Coast, of displacement, surface erosion or
compaction(FPPRStatutes of British @umbia
20049.

Not specified. Stand and site guid&uideline
(mandatory, interpreted by applying local
knowledge and site conditions): organic matte
that is not part of a harvested tree (including
boles, branches, roots, bark, leaves, needles,
debris, soil carbonetc.) will remain on site.
Movement of such material for access or
silvicultural purposes is permitte©MNR 201}

TheBiomass action plaMRNF 2009a
specifies that biomass harvesting should
protect fragile soils.

The area occupied by skid trails bust be leg
of 25% (or less than 33% under certain
conditions) of the block are&tatutes of
Quebec 1995

TheGeneral forest management plans 260
2013developed a sensitivity disturbance
classification system to reduce tirg
(Schreiber et al. 2006

According tohe guided [ S NX o6 2 A &
Québec: guide terrain pour le choix des
SaaSy0Sa (Oaptoleyi$BEza S &
harvesting is not permitted on soils with
drainage class 5 (poor) or 6 (very poor)
(Cauboue 198Bunless soils are frozen to a
depth of at least 35 cnStatutes of Quebec
1996).

As part of theForest protection strategy
(MRNQ 1994 three types of physical soll
disturbances have been monitored: rutting,
loss of prodictive land and erosion.
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Protecting biodiversity
Federal

As explained irprevious sectiors G KS GSNYXY GLINRAYINE FT2NBaildé Aa
Canada and therefore is not specifically protected. However, high conservation value forests

are preserved in designated protected areas (see section 1.2.1.2) both at the federal and
provincial levé Biodiversity is also addressed through protection of specific ecological
features within managed areas according to standards and guidelines intended to maintain

forest health and longerm forest sustainability (hereafter described). For example, in
provincial regulations, there are some provisions for the protection ofgotavth forests,

and for retention of wildlife patches in logging areas.

British Columbia

According to theForest and range practices A@tatutes of British Columbia 200EPB
2012, licenses required to prepare and submifarest stewardship plafor government
approval must include strategies that are consistent with objectives, including those for old
growth, that are set by the government (Table 15).-@idwth management areas in BC are
RSAAIAYIFIGSR 6AGKAY G(KS LINE @thiyddi§rovh videsihtBeSR T2 NB &
longterm (MELP 1990 Biomass can be harvested from forests with high risk of hazards and
from salvage loggindgs(atutes of British Columbia 20020049. Some reports (e.gKlenner

2006 outline practices to help prot# and maintain habitat structure and wildlife diversity
during salvage harvesting. ThEBorest planning and practices regulatiosets out
requirements for riparian area$tatutes of Brish Columbia 20094aBuffer widths vary from

20 to 100 m, depending on the class of the stream (Table 13). Requirements of retention of
coarse woody debris (CWD) under therest and range practices Aot minimal (4 logs/ha;
Statutes of British Columbia 2002Moreover, according to th&Vaste assessment policy
(MFLNRO 2008and the Provincial logging residue and waste measurement procedures
manual (MFLNRO 201}, timber that is not removed during harvesting may be subjected to
penalty. There are other nelegal documents that contain detailed guidelines for CWD
management. For example, the KA ST C2NBX adi SNNa 3IdzA RMBMOS 2y /2
2010 help raise awareness about the importance of CWD planning and management. The
reports Strategies for maitaining or recruiting habitat in areas affected by mountain pine
beetle and other catastrophic evenffglanning et al. 2006and Silviculture guidelines and
practices for maintaining or recruiting key habitat objectivdd8CA 2003 specifically
consider the value of CWD as wildlife habitat. Monitoring on CWD after harvesting is done at
the stand level for soil andiodiversity (e.g.Curran et al. 2009 Management practices are
intended to avoid colonization by pioneer species and maintain low levels of competing
vegetation MCA 2004 Finally, according td-orest planning and practices regulation
(Statutes of British Columbia 2004&awnesting cannot be performed in 3.5% of a harvesting
block area. These tree retention areas are preserved for wildlife conservation.

Ontario

Thehtf R ANRGGK LRfAO& T2 OVMNRY200BNdVAIEsaprovindld@ gy  F 2 NE
directions for the identification and conservation of @dowth conditions and values ffo

F2NBalG O2YYdzyAde |aaz20AldA2ya LINBaSyd Ay hydl
the Forest biofibre policfOMNR 2008 forest biofibre can be comprised of trees that may

be salvaged as a result of a natural disturbance. Harvest systems in general must maintain

the ecological integrity of the site, armhsure protection of water, soil and aquatic resources

(Statutes of Ontao 1994 OMNR 201] To protect freshwater resources, riparian buffers

must be establishedQMNR 2010 Buffer widths depend on site conditions aAdea of
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concernestablished to manage specific wildlife values. In Ontario there are standards of
wildlife tree retention OMNR 201p) Management practices are intended to avoid
colonization by pioneer specieghere they are not desiredQMNR 201pThe number of
living, dead, cavity and supercanopy trees that must be left behind as individuals, in patches
or lying on the ground depends on the silviculture systesed.

Quebec

Forest development activities are prohibited in @obwth forests of Quebec, except under
circumstances authorized by the Natural Resources MiniStatijtes of Quebec 2010 able

15). These forests may be protected @klgrowth forests a category oExceptional forest
ecosystemsunder theSustainable forestalelopment Ac{Statutes of Quebec 20)0f they

do not show anthropogenic effectsnd they have experienced no major natural
disturbances in recent timesMRN 200) Salvage logging requires a special development
plan to ensure that the timber is salvaged using the appropriate silvicultural treatments
(Statutes of Quebec 20)0Buffer strips 26n wide must be protected along peat bogs,
swamps, marches, lakes and watercoursgttutes of Quebec 1996However, harvesting

in these buffers is allowed if the land has a slope of less than 40%. Forest development
activities are not permitted in the riparian zones of a salmon riggat(ites of Quebec 20}0
According to directives associated with tii&eneral forest management plan 202813
(MRNF 201p 20% of the total productive areas located in riparian zones should be
protected to allow for the development of very old trees, which will eventually become large
shag and debrisjéry & Labbé 2006

The Sustainable development AdStatutes of Quebec 2006 the Sustainable forest
development AciStatutes of Quebec 20)Gand the Biomass action platiMRNF 2009a
address biodiversity preservation. TB&mass action plastates that at least 30% of woody
material must be left on the site during harvestindRNF 2009a Moreover, the impact of
harvesting woody biomass on forest ecosystems must be monitored. In the context of forest
harvesting in general, th&eneralforest management plan 2068013 (MRNF 200720103
states five types of measures to ensure biodiversity conservafibnpreservingoiological
refuges and patches of mature and overmature foreBtéry & Leblanc 2005&; Leblanc &
Déry 2005ab), (2) implementing spatially distributed harvests adapted to regional ecology
and socially acceptableMRNFP 205; Pouliot et al. 201)) (3) protecting habitats of
threatened or vulnerable species argxceptional forest ecosystenfSIRNF 200y, (4)
regulating precommercial thiming Cimon& Labbé 2006MRNF 200y, and (5) conserving
dead wood [Ceblanc 2004MRNF 2010gr

As part of the forest development activities regulated under tBestainable forest
development Act(Statutes of Quebec 20)0 suppression of competing vegetation is
envisaged to prevent modification of forest composition. The MRN developed several
guidelines to avoid proliferation of some w&thown competing species (e.g., ericaceous
shrubs in black sprucgeathermoss forests of QuebeGrondin & Cimon 20Q3There is also

a Northern limit for timber allocation@RN 2000 which prohibit forest harvesting in areas
located above this limit\RN 2012
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Tablel5. Conformity of British Columbia, Ontario and Quebec legislation with biodiversity indicators proposed in theStegtaimability criteria and
indicators for solid bioenergy from foregEsitsche et al. 2012

Indicators (see Table 2 for
details)

BC

ON

QC

Biomass should not be
harvested inHigh conservation
value forests

Yes, in nationally and provincially designated protected areas and habitat or ecological features subject to speciahedraatiy, in managed forest
area, where high conservation value habitat and ecological features are retained according tod$aartthguidelines intended to maintain forest healtl

over the long term.

Primary forest(old-growth
forest or tropical primary
forest) should be excluded
unless evidence is provided
that biomass harvest does not
interfere with nature
protection purposes

¢ KS {SNY

GLINA Y NE F2NBadé

Ad yzi

FLILX ASR AY

/Tyl RF®

Yes, according to theorest and range practices
Act(FRPAStatutes of British Columbia 2002
Oldgrowth management areas are designated
withiy ./ Q& Yl ylFI3ISR F2NB
growth values in the longerm, set using non
spatial area targetdELP 1999

Yes, according to th@ld growth policy for

hy GF NR2Qa (OMNERRQUR Fhis Ndlicy
provides provinciatlirections for the
identification and conservation of olgrowth
conditions and values for forest community
Faa20Al GA2ya LINBaSyi

Yes, according to thBustainable forest
development Ac(SFDAStatutes of Quebec
2010. Under this Act, the forests in the domain
of the State may be constituted &xceptional
forest ecosysteméEFE because of their
biological diversity (shelter forests), scarcity (ra
forests) or age (olgrowth forests). Olegrowth
forests refer to stands that do not show
anthropogenic effects and that have experience
no major natural disturbages in recent times
(MRN 200). All forest development activities are
prohibited inEFEexcept under circumstances
authorized by the Minister and that do not have
an adverse effect on the conservation of
biological diversityStatutes of Quebec 20).0

Bioenergy from forests
residues may be sourced from
forests with high risk of
hazards or fromsalvage

logging

Yes, according tBRPAStatutes of British
Columbia 200pand Forest planning and
practices regulatioffFPPRStatutes of British
Columbia 2004¢for harvesting. Other notegal
documentsoutline practices to help protect and
maintain habitat structure and wildlife diversity
during salvage harvesting (e.glenner 200%

Yes, e.g. Stand and Site Guidccording to the
Forest biofibre policy@MNR 200§ forest
biofibre may be comprised of:

1. unmerchantable timber such as undersized
wood, cull trees or portions of trees,
2.individual trees and stands of trees that are
merchantable, and

3. trees that may be salvaged as a result of a
natural disturbance.

Biofibre may be the primary (e.g., otherwise
unmarketable stand of lovgrade hardwoods) or

Yes, according to th8FDAor harvesting
(Statutes of Quebec 20)0The Act requires a
special development plan to ensure that the
timber is salvaged using the appropriate
silviculturd treatments.
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secondary (e.g., undersized mawdrafter
optimizing recovery of veener and sawlog)
product of a planned harvest operatio®§INR
2010.

At least 100 m of riparian
ecosystemdrom the
watercourse are established tg
protect freshwater resources.

Yes, according tBPPRStatutes of British
Columbia 2004g Buffer widths vary (2000
m) depending on the class of the stream.
Buffers forRiparian reserve zon¢RRZ) and
Riparian management zonéRMZ),
respectively, vary from 0 to 50 m and 20 to
100 m. Wetlands have different riparian
classes depending ohé wetland size and
biogeoclimatic zone.

Restrictions in these buffers: RRZ, no roads
unless no other location available; and RMZ
residual standing trees must achieve
minimum basal area targets (%)

Buffer width dependent on site conditions and
Area ofconcernestablishment to manage specifi
wildlife values) DMNR 201

Buffer strips 2ém wide should be protected
along the banks of a peat bog, a swamp, a
marsh, a lake or a permanent watercourse
(Statutes of Quebec 1998However, tees
can be harvested in watercourse buffers if
the land has a slope of less than 40%
(Statutes of Quebec 1996

All forest development activities are
prohibited in the riparian zones or part of
these riparian zones of a salmon river
(Statutes of Quebec 2010

To satisfy sustainable management
requirements, one of the idectives
associated with th&eneral forest
management plan 2008013aims to protect
20% of the total productive areas located in
riparian zoneslPéry & Labbé 2006

An adequate amount of
residues is evenly left on the
ground to protect biodiversity

Yes, according tBPRAaNnd FPPRStatutes of
British Columbia 20020049. There is a
mandatory minimum density of coarse
woody debris (CWD) and snags to be left of
site after harvest, ((ajf the area is on the
Coast, a minimum of 4 logs per heeaeach
being a minimum of 5 m in length and 30 cn
in diameter at one end; (bj the area is in
the Interior, a minimum of 4 logs per hectarg
each being a minimum of 2 m in length and
7.5 cm in diameter at one end; as well as
guidelines for maintainingertain types of
debris.

Also there are nottegal documents that have
the objective of providing guidance and rais

awareness about the importance of CWD:

Yes. Depending on silviculture system used
(clearcut, selection, shelterwood, seed tree)
there are standards of wildlife tree retention
(number of living, dead,avity, supercanopy
trees of at least a certain diameter per hectare)
and pieces of woody debris (>7.5cm diameter)
per hectare OMNR 201

Yes, theSustainable development Act
(Statutes of Quebec 2006the SFDA
(Statutes of Quebec 20)@nd the action
planDeveloping the value of forest biomass
(referred to aBiomass action plagmtMRNF
20099 address biodiveity preservation in
general.

TheBiomass action plaMRNF 2009estates
that at least 30% of woody material must be
left on the site during harvesting. The impag
of harvesting woody biomass on forest
ecosystems must be monitored.
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I KAST C2NBaidSNRna
management MFML 2010, A shoriterm
AGNXGS38 F2NI /25 YIy
(MFR 200Y Strategies for maintaining or
recruiting habitat in areas affected by
mountain pine beetle and other catastrophi
events Manning et al. 2008 Silviculture
guidelines and practices for maintaining or
recruiting key habitat objective$/(CA 2004

- Monitoring on CWD after harvesting is done
at the stand level for soil and biodiversity
(Curran et al. 2009

3 dz

Residual harvesting shoulde
performed in a way that does
not allow the occurrence of
pioneering species

Yes. According to ndegal documents,
management practices such as site preparatior|
and planting of desired species pdsrvest are
intended to avoid colonization by pioneer speci
and maintain low levels of competing vegetatiol
(MCA 200%. Moreover, thelnvasive plants
regulation(Statutes of British Combia 2004¢
provides lists of invasive species for considerat
in Forest stewardship plarsd woodlotlicense
plansunder FRPA

Yes. Management practices (e.g., site preparat
and planting of desired species pdsirvest) are
intended to avoictolonization by pioneer specie
where they are not wanteddMNR 201)

Yes. Silvicultural treatments such as the
suppression of competing vegetation are
considered part of the forest development
activitiesregulated under theSFDAStatutes of
Quebec 201p

In case that retentiorforestry
is performed in previous
activities, live cavity trees, den
trees, other live decaying
trees, andsnags left should be
respected

Yes, according tBPRANd FPPRlegal
documentsoutline practices to help protectign
At end of any harvest, 3.5% lofrvest area must
contain wildlife tree retention area, and after 12
months, the area covered by wildlife tree
retention areas that relate to the cutblocks is a
minimum of 7% of the total area. These wildlife
tree retention areas may not be harvested unti
they reach mature seral condition.

Yes. Depending on silviculture system used
(clearcut, selection, shelterwood, seed tree)
there are standards of wildlife tree retention
(number of living, dead, cavity, supercanopy
trees of at least a certain diameteephectare)
(OMNR 201§

TheGeneral forest management plan 262813
(MRNF 200y states five types of measures that
vary regionally (se®RNF 2007Tor these regional
details) to ensure conservation of biodiversity:
1) Conservation of mature and overmature
forests. The MRN developed guidelines for
preserving biologicakfugesand patches of
mature and overmaturérees Déry & Leblanc
2005k a; Leblanc & Déry 2005h).

2) Implement spatially distributed harvests
adapted to regional ecology and socially
acceptable. In the black spruéeathermoss
forest of Quebec, clusters of trees measuring 1
m? each must be left intactMRNFP 2003°ouliot
et al. 2010 .
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3) Protection of habitats of threatened or
vulnerable species ari@FEProtection of these
sites must be integraMRNF 200y

4) Regulated management of ppemmercial

thinning. Percentage of the forest submitted to

pre-commercial thinning should be less than 90

(Cimon & Labbé 2008/RNF 200y

5) Dead wood conservation:

- Protect 20% of the total productive areas
located in riparian zone®gry & Labbé
2006).

- Snags and nenommercial living trees must
be left standing provided they do not
compromise management objectives or
62 N SNOMRNEROICRG & 6

- In selection cutting areas, large dying trees
(vigour class IV (M)) with a basal area of at
least 1 ni/ha must be left untouched\|RNF
20109.

- 5% of CPRS harvests should be performed
using the clump retention techniqué&é¢blanc
2004).
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Parts of the following sections have been published in the article: Endres, Jody M., Barking Up
the Wrong Tree? Forest Sustainability in the Wake of Emerging Bioenergy Policies (January 2,
2013). 37 Vermat Law Review 1 (2013). Available at SSRN://ssrn.com/abstract=2197386

¢tgSyite eSINAR KFgS LI aaSR aiAyoS (GKS CAaK FyR 2
Northern Spotted Owl as an endangered species, triggering hijglibjicized debate

surrounding governmensanctioned, cleacutting of forest habitats throughout the

Northwestern U$ The spotted owl controversy revealed that federal forest management

policies aloe could not guarantee functioning forest ecosystems. At the same time as the

26t Qa fAaGAYy3IT INBSYSydGa YIRS Fd GKS wmppH wi
pressures on natural systems, thus unofficiatharking the advent of sustainable forestry
management (SFM) While threats to forest ecosystems from traditional logging practices

certainly remaifi, developed and developing countries have generally shifted toward more
sustainable forest management, at least on paper, includiadification in pubt laws of

various sustainability indicatots

Scientific consensus has grown in recent years around a new and arguably more onerous
GKNBFG G2 Fff 2F TOKSYIWRHNI PRAY BDR a02BSNFYSyial
focused on bioenergy policies aimedcairtailing anthropogenic GHG emissions, and mandates

for renewables in energy supplies now abound worldwide. In ti&®aldne, the federal

Renewable Fuel Standard (RFS) requires biofuels blending in transportatidh dnel<Clean

Air Act (CAA) permittingf GHG emissions considers, at least for the moment, biogenic sources

as carbon neutrdl Various statdevel renewable portfolicstandardél y R/ | f AT2 NV Al Q&
Carbon Fuel Standard also incentivize bionizssed fueld. The EU Renewable Energy
Directive(REDf and Fuel Quality Directiveseek similar ramjups in bioenergy portfolios and

2william Yardley, Plan Issued to Save Northern Spotted Owl, N.Y. TIMES, June 30, 2011,
http://www.nytimes.com/2011/07/01/us/01owls.html?pagewanted=all& r=0.
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A/CONF.151/26 (Vol. lll), Annex Il (Aug. 14, 1992), available at
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Management, 6 FOREST POL. & ECON. 63, 64 (2004); Don Wijewardana, Criteria and Indicators for Sustainable

Forest Management: The Road Travelled andviray Ahead, 8 ECOLOGICAL INDICATORS 115, 115 (2008).
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(2006), available at
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corresponding carbon reductiotfs As a signal of its commitment, the EU Commission recently
I yy2dzyOSR Al ¢2dzZ R 02y (i Nh-baded Biodiesel refiery ¥olrtel A 2y (2 &
from logging residues and bark

Forests thus could play an important role in achieving these mandates as they hold potential as
feedstocks and carbon sinks. The US Department of Agriculture (USDA) recently estimated that
residues from almost1 million acres of forests in the US could be used to produce 2.8 billion
gallons of advanced biofuel by 2G22The Department of Energy estimates potential yield
from forest and agricultural resources at anywhere from 187 to 602 dry tons by 2022, with
each dry ton yielding as much as eigfitse gallons per tof7.14 Estimates in California alone

of total fg)rest biomass available for energy production range from 402 million to 190 million
dry tons®.

Worldwide, the 3.9 billion hectares of forested landss@ahe sequestration potential of 5 to

11 tons of C@per hectare per yeaf. Deforestation, however, particularly in Southeast Asia

YR {2dziK ! YSNAOIZ | O02dzyia F2NJ aSOSyi{iSSy LISNI
CQ". The onslaught of new foredtiomass demand created by renewable energy policies

could result in further direct and indirect conversion, releasing copious amounts of carbon into

the atmosphere. This scenario calls into question the accuracy of various renewable energy

LJ2 £ A OA Btiaghfor BB eMiksions from conversion, in addition to measuring emissions

from forestry practices and combustion of forest biom8s$he Center for Biological Diversity

2009 on the Promotion of the Use of Energy from Renewable Sources and Amending and Subsequently Repealing

Directives 2001/77/EC and 2003/30/EC, 2009 O.A@).16 (EC)[hereinafter RED].
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CAL. BIOMASS COLLABORATIVE, BIOMASS IN CALIFORNWGESHAIRFORTUNITIES, AND POTENTIALS FOR
SUSTAINABLE MANAGEMENT AND DEVELOPMENT 15 (2005) [hereinafter BIOMASS CHALLENGES], available at
http://biomass.ucdavis.edu/files/reports/2008bcbiomassin-cawhitepaper.

pdf.
Y BRENT SOHNGEN, COPENHAGEN CONSENSUS CENTER, AN ANALYSIS OF FORESTRY CARBON SEQUESTRATION
A RESPONSE TO CLIMATE CHANGE 5, 7 (2009), available at

http://fixtheclimate.com/uploads/tx_templavoila/AP_Forestry_Sohngen_v.2.0.pdf. See also Gert Jan Nabalurs et

Forestry, in CLIMATE CHANGE 2007: MITIGATION, CONTRIBUTION OF WORKING GROUP Il TO THE FOURTH
ASSESSMENT REPORT OF THE INTERGOVERNMENTAL PANEL ON CLIMATE:SBHABNGIEIZSET al. eds.,

2007) (estimating global annual sequestration potentidlooésts in 2030

at 13,775 MtCO2 under certain carbon price scenarios).

1817. SOHNGEN, supra note 16, at 5.

¥ see, e.g., Timothy Searchinger et al., Use of US Croplands for Biofuels Increases
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and other environmental group petitioners have pursued at least two claims agh@dtS
Environmental Protection Agency (EPA) challenging its conclusion that forest biomass is carbon
neutral or at the very least worthy of further study before arriving at a final accoufiting
Forest conversion also can cause ecosystem degradation sutdss of biodiversity and a
decline in water quali§f. Fearing this outcome, environmental groups recently unsuccessfully
challenged one federalijunded, forestto-bioenergy project on the grounds that existing
government and private sustainability cditation regimes cannot guarantee that negative
ecological impacts from forest harvests will be mitigafed

The policy foundation on which SFM has been built over the past thirty years provides
important insight into how it may evolve in coming decadeseisponse to the newly emerging

F2NBalG 0A2SySNHeE FTSSRaid201 LINIRAIYD ' a |Ol1y26
6! {5!'0 wHwnmn bldA2ylf C2NBad {dadlAyroAiAtAiide wSL
different meaning®’. The agency increasihf & dza $& G KS @ échdorhitf, Qciah 2 G 12 Y f
and environmental to describe its commitment to sustainabifify Commentators have
OFGS3a2NAT SR GKS GNRALX S 02 i #depdnding 6n the déighe@ | OK | &
to which a policy recognizeébat economic activity does not operate within a vacuum. That is,

when applying the approach, the needs of society as a wholacluding minimum
SYGANRYYSyYy il f gt dzSa GKI G GOl yy2i 0S 2001 AySH
generations should be includeéh sustainability calculatior$

The extent to which forests are sustainably managed for bioenergy production and carbon
sequestration depends on several factors, including the type of forest that generates biomass.
Forests are typically classified asnpary or secondary. Primary forests are forests of native
aLISOASa gAGK2dzli aOf SINI & @GArAaroftsS AYyRAOFGAZ2Y
KIgS y2i 0SSy aA3ayAFAOryiafte RAAGIINDSRI¢E 4K
formed as a cosequence of human impact on forest lands, excluding plantatiomsaddition

a 2
SNB

Greenhouse Gases Through Emissions from-LsedChange, 319CI. 1238, 1238 (2008); Joseph Fargione et al.,

Land Clearing and the Biofuel Carbon Debt, 319 SCI. 1235 (2008) (noting that switching to biofuels can have greater

GHG impacts than fossil fuels because the switch involves indirect land use changes). Beelalbb @ 902y d / 2 Y Y(
for Eur./Food & Agric. Org. of the U.N., Forest Products Annual Market Review2@098111 U.N. Doc.

ECE/TIM/SP/24 (2009), available at

KOGLIYKK G606 Pdzy SOSP2NHKTFAE SIRYAYKS5! aklAYo SNk LIdzadinat®lF GA2y ak Ch
and harmonize the various forestry certification frameworks for sustainable timber production, sustainable biomass

LINB RAZOGA2Y |yR OFINb2y aSljdSaidNrdAz2yé0od

?°Request for Correction from the Ctr. for Biological Diversity to the EPA Regarding

Emissios from Biomass Combustion in the Inventory of US Greenhouse Gas Emissions and Sinks 1 (July 28, 2010),

available at http://www.epa.gov/quality/informationguidelines/documents/10006.pdf; see infra note 83 and

accompanying text (explaining Clean Air Actigtery source litigation).

21 8§8s So3os /2YYSyida FTNRY /Ifo 9ySNAE /2YYQY 2y (KS LyGSN
Group 2 (Mar. 18, 2009), available at
http://www.bof.fire.ca.gov/board_committees/interagency_forestry_working_group/mission_and_goals/
chartercaliforniaenergycommission.pdf (raising concerns about the sustainability of existing regulations regarding

forest biomass collection activities).

2YE SAY @G0 ! { 55 LIOAH142BF34 QWIS MEhE Dec. b122012)H(0fdem

RSy & Ay 3's mdiioh forsimmar¥ jadgment).

#1{ 59tQ¢ hC ! DwL/ ®S b! ¢Lhb! [ w2010hi2¢(2010)b avaflable Gat Lb! . [ 9 ¢
http://www.fs.fed.us/research/sustain/docs/nationadeports/2010/2010sustainabilityreport. pdf [hereinafter

USDA REPORT].

LR® 0OAGAY3 9ESO® hNRSNI b2d MoZnHOS 0 / ®COWD OoyM OHAATDO
and maintain conditions under which humans and nature can exist in productive harmony, that permit fulfilling the

social, economic, and other requirement of preseyt® ¥ dzil dzZNB ISy SNI A2y & 2F ! YSNRAOlIyaod
 ALLEN HAMMOND ET AL., WORLD RES. INST., ENVIRONMENTAL INDICATORS: A SYSTEMATIC APPROACH TO
MEASURING AND REPORTING ON ENVIRONMENTAL POLICY PERFORMANCE IN THE CONTEXT OF SUSTAINABLE
DEVELOPMENT 23 (1995), availabletp://pdf.wri.org/environmentalindicators_bw.pdf.

6 USDA REPORT, supra note 222at |

*"Food and Agric. Org. of the U.N., Global Forest Resources Assessment 2010 xviii (2010)
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to these forests, monocultured trees grown plantatigiyle specifically for biomassoshort
rotation woody crop(SRW{Ebiomasst will likely become more widespread with incraasi
genetic discovery® In the future, forests could contain both trees and intercropped grasses
such asswitch grass which could require an additional set of management practices.
Ownership also dictates what sustainability regulations apply to a foregjuestion. For
example, in the US, governmeoitvned forest land can be subject to either federal or state
jurisdiction. If forest land is held privately, the state jurisdiction in which the stand sits applies.
Nations also may be parties to internatiorisdaties that dictate some form of SFM.

The future market for forest energy biomass can determine what SFM practices owners follow.
While companies and consumers can create voluntary market pull for more sustainable
practices, compliance with governmemiandates and other laws often requires some form of
SFM that is embedded in the very definition of what qualifies as woody bionhéagy
question why existing forest management laws cannot be used to meet bioenergy
sustainability prescriptiorf& Otherscounter that for years private certification organizations
have been developed to fill holes in SFM that national governments either could or would not
patch® and that bioenergy policy therefore must exercise precauffon.

In an effort to determine whiclof these positions is more accurateprecaution versus more
aggressive sourcimgpolicymakers must consider and incorporate SFM within newly emerging
bioenergy mandates and in light of novel scientific questiding following sectiondarify this

by layhg out how bioenergy and general SFM public policies in the US recognize, to varying
degrees, the need for forest protections unique to biombased energy

In the following sections, wase the case study of primary forests to show hoperational
definitionsand regulations related to lands with high biodiversity value, which are considered
Wy=22 | NB I REBBustaigabililyfciieria listed in Table dre addressedh the US both at

the federal and state level

Federal lands

A look at forest protection in the United States highlights how the operational definitions have
evolvedfor federal landsLaws such as the federal Organic Act, WildernesstietMultiple

Use and Sustained Yield Act, the National Forestry Management Act, Wild and Scenic Rivers
Act, and the National Environmental Policy Act, shape administrative authority to enact,
enforce, and follow through with operational definitions forrdést preservation The UShas

[hereinafter FAO 2010 Assessment]; Richard T. Corlett, What is Secémdasy?, J. OF TROPICAL ECOL., 1999 at
445, 445 (noting that it is possible that this definition does not adequately capture the true nature of secondary
F2NBald Ay G(GKS OrasS 2F GNRLAOIE aSO2yRI NEefa Bumédns | & JA NI
AYLI Oléo o

% G.A. Tuskan, SheRotation Woody Crop Supply Systems In The United States: What Do

We Know, And What Do We Need To Know? 14 BIOMASS & BIOENERGY 307, 311 (1998) (explaining the
characteristics of short rotation woody crop supgystems).

29 currently chair the US Council for Sustainable Biomass Production, www.csbp.org; sit

in a Chamber of the Roundtable for Sustainable Biofuels, and participate in the California Low Carbon Fuel Standard
Sustainability Workgroup.

¥ See Ewl Meidinger, Competitive Supragovernmental Regulation: How Could It Be

Democratic?, 8 CHI. J. INTL. L. 513, 513 (2008) (discussing the benefits of competitive supragovernmental regulation
as implemented by nonstate actors).

3L Trevor P. Hesselink, Incgag Pressure to Use Forest Biomass: A Conservation

Viewpoint, THE FORESTRY CHRONICLEela2010, at 28, 29.
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been concerned with preserving and protecting federal forests since the late ¥80Msally,

however, conservation of biodiversity was not the focus, and instead forests were managed
FOO02NRAY3A (2 aYdz érilyidffaBor afdafeésts AftBrisel & yeard, AksY

values beyond extraction interests, such as recreation and ecosystem support, became more

evident and in 1960 Congress passed the Multiple Use and Sustained Yield Act (MUSYA) to
enhance enacted law§ MUSYA expanded the purposes of forest preservation to include

outdoor recreation, range, timber, watersheds, and wildlife and fish purpddesur years

fFrGSNE /2y3aNBaa NBOASHESR GKS C2NBald {SNBAOSQa
{ SNIJA Geftiom and, yin response, decided that it wanted to place the ultimate
determination of wilderness area classification with Congrfé®Bonsequently, Congress

passed the Wilderness AttThis act created a procedure for the Forest Service to determine

what should be considered as wilderness area, and then recommend that Congress designate

such areas accordingfy¢ KS 2 Af RSNy Saa ! O RSTFAySa asoArif RSNYS
and its community of life are untrammeled by man, where man himself is anighio does

not remain[;] ... an area of undeveloped Federal land retaining its primeval character and

influence, without permanent improvements or human habitation, which is protected and
YEYlF3ISR a2 & G2 LINBa3Wih$s attdidant aftiibltez®dtihed @2 Y RA G A 2
statute, the Wilderness Act more explicitly identified the ecological importance of fotests.

Concerned with the manner in which the Forest Service was allowing-alétarg and the
prevailing role that timber production plag in its policies, Congress amended the Wilderness
Act, and enacted for the first time the National Forestry Management Act (NFMA) in*1976.
Congress feared that without intervention or additional, outside input, the Forest Service
would use the nationalorests as monoculture tree farnié Consequently, NFMA requires that

the Forest Service coordinate with state and local governments, as well as other Federal
agencies when developing Land and Resource Management Plans (LRMP) newly added by the
Act®* NFMAcommands that the Forest Service develop separate plans for each forest within
the National Forest SysteffiCongress specifically provided that the Forest Service should not
KI @S Isizeft@lytS ¢ | LILINR I OK (i 2 *dieetdiBevarhidy ilagicaland SY Sy i =
sociaeconomic conditions across the national forestational attention thus began to focus

on the importance conservation of biodiversity.

Over the past few decades, a planning rule developed in 1982 has regulated the manner in
which the Forest Service implements its LRMPdowever, understanding about how to
implement effective management plans has changé¢hile the Forest Service has been
attempting to amend the planning rule since the 1990s, only in 2012 did the Forest Service
succeedin issuing a final nationwide planning rule that provided a new framework for unit

%216 USC. §§ 41a82, 551 (the Organic Act of 18XX).
*1d.at § 475.
**1d. at § 52&531.
**1d.at § 528.
% See Parker v. United Stat@9C & { dzLJLJ® p o= phT 65® [/ 2f2d mdTtanvs FF QRE
H.R. Rep. No. 88538, 1964 USC.C.A.N. at 3616).
*16 USC. §8§ 1181136.
%¥1d. at § 1132(b).
*1d.at § 1131(c).
.
“! SeeSierra Club v. Thomas, 105 F.3d 248;:5496thCir.1997), reversed on ripeness grounds in Ohio Forestry
‘!QééQy go {ASNN} /fdzoZ pHo !{ THc oMy L ®
Id.
316 USC. § 1604(a).
*1d. at § 604(f)(1).
*g, Rep. No. 9893, at 26; 35, reprinted in 1976 USC.C.A.N. 6662, 6694.
677 Fed. Reg. 21162 (Apr. 9, 2012)
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level management plari€ At a baseline, the 2012 planning rule emphasizes adaptability,
collaboration, transparency, public involvement, and scientific ifplihe rule speifically
AYO2NLIR2 NI 6-GBaSROANMBISGZOSESYSY G (2 LINRPOARS F2N) LI
continued presence of native species by providing for ecosystem integrity and divéfsity.

further provides for species diversity by implementing addial provisions for atisk

species? Management plan components must be designed to provide habitat to preserve

common species as common, assist in the recovery of threatened and endangered species,
conserve candidate and proposed species, and maintsniss of concern’

NFMA and the Wilderness Act are not the only avenues that the Forest Service may use to
preserve forests and habitatinder its general authority and pursuant to the Wild and Scenic
Rivers Act’the Forest Service has attempted to hoinventory and protect roadless areas
within the national forest systemThe Forest Service provided two separate Roadless Area
Review Evaluations (RARBENne in 1967, and another in 197 &hich were successfully
challenged under the National Environmenfblicy Act (NEPA) for failure to conduct the
necessary environmental impact statements (Bi®s a result, the Forest Service halted
roadless designations, but still informally used the term to describe areas of national forest for
their own, internal inentory purposes, until the Clinton administration sought to implement a
roadless rule On January 12, 2001, the Forest Service issued its final Roadless Rule, after
having completed its final EYSAfter several lawsuits, however, the Forest Servidghdrew

its Roadless Rule in 2005 for a state petitions proteEke State Petition Rule allowed road
building and logging to continue according to local forest management plans, and established a
difficult process for state governors to request new mgemment rules for roadless areas
within their states The State Petition Rule was subsequently challenged by both
environmental groups and the states for its propriétyilhe Northern District of California set
aside the new rule and then reinstated the R Rule as originally institutéd.

During the time that the Forest Service was trying to develop its Roadless Rule, the concept of
G2ARRGgGKE allyRa ¢SNB RSQOSt2LISR o6& GUKS C2NBad
others, such as stand age, dominhaspecies in order to help them distinguish areas for

wilderness designatiorfHilbert and Wiensczyk 20Q7)he Forest Service has allowed for a

Tt SEAO0ES RSHENENIUKZY TRPARaGat BRI aSR dzlry O2yaAiRs$
statutes passed byddgress that address federal forest managemédne of the more recent

federal statutes, the Healthy Forest Restoration Act of 200X (HFRA), provides an example of

K2g GKS C2NBad {SNBAOS 32Sa | o62dzi RSIGSN¥YAYyAyYy3
Congess enacted HFRA following increased buficof biomass and wildfires in early 2000 to

allow for increased forestry management while preserving-grtovth>® Congress left the
RSTAYAGANR 62 KEéa 2R 1 KS C2 NBAsia resus, NiBoradtSeniice RS (i S Ny
has developed regional definitions to describe-gtdwth in accordance with regional forest

“71d.

*®1d. at 21164.

*1d.at 21212; 39 C.F.R. § 219.9.

P4,

Hd.

°216 USC. §8§ 12¢8287.

*3Wyo. Outdoor Coordinating Council v. Butz, 484 F.2d 1244 (10th Cir. 1973) (invalidating the first RARE); California
v. Block,690 F.2d 753, 758 (9th Cir. 198R)alidating the second RARE).

66 Fed. Reg. 3244 (Jan. 12, 2001).

*>\Wyoming v. USDA, 414 F.3d 1207 (10th Cir. 2005).

*® See California ex rel. Lockyer v. USDA, 459 F. Supp. 2d 874 (N.D. Cal. 2006).

*’1d.at 919.

%8 SeeOld-growth and Largdree retention, USDA website; NFMA, Wilderness Act, ESA;
5 Douglas W. MacCleery , USDA Forest Service, The Healthy Forest Restoration Act, in
60 Old-growth and Larg&ree retention, USDA website
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composition®! Foresters consider primarily structural features of a forestich as tree
species, tree age, soil condition, associatedfbfens wihin the forest, presence of dead and
downed trees, canopy cover, and amount of new grofthwithout flexibility, a rigid
definition could end up conflicting with one or many other statutory provisidvhile working
definitions of oldgrowth forests prowde guidance for foresters, they have already been legally
challenged under various circumstances by environmental groGpsirts have found that
where definitions of olegrowth were developed arbitrarily, the could would invalidate a
proposed harvest: but where the Forest Service developed definitions using appropriate
considerations of forest tree species, tree age, and other structural features, the courts give
the Service wide latitud&'

When considering the importance of species conservation aiatliversity®® the legal
definitions of oldgrowth forest must also consider habitat requirements of species qualified
for protection under the Environmental Species Act (ESM)e ESA, like NEPA, must be
considered in any agency decision making procelssrevits provisions may be implicated
Many oldgrowth stands have ecological importance for species that are endan§etfed.
species is found to be endangered, both the species and the critical habitat necessary for the
aLISOASEAQ & dzNI edtThreainzd speciesalsd odtBiE & IBviel of protection, but
less than those species which are endangéfdkecause the designation of a forest stand as
G2ARRoGKE AYLI OlGa GKS YIYYSNI Ay GKA@&kingKS C2NB
definitions of oldgrowth must consider the species within a given stand when changing
designations from olgjrowth to some other category.

The ESA, however, does not necessarily provide a guaranteed barrier to forestry management
practices allowing timber harge from oldgrowth stands In a recent Ninth Circuit Court

decision, the court had to consider whether the Forest Service followed the proper procedure

to authorize a timber sale from area designated as critical habitat for the Northern Spotted

Owl* The ourt indicated that under ESA, formal evaluations of cumulative effect on critical

habitat would only be triggered where agencies disagreed on the eftéat.a result, the

GAYOSNI KFENBSad Ay FNBF GKFEG gFa O2e0DWIRGNB R a ONJ
allowed to proceed according to Forest Service management plan approval.

While many of the federal laws discussed act as tools to help in the preservation and
conservation of biodiversity, there has been no development of a measuring scatevide a

clear determination of which forestry areas must remain untouch&dyuably, under HFRA,

forestry management practices may dictate that timber harvest occur in wilderness, roadless,

and even critical habitat areas from tinte-time. 5 SaA 3yl GA2y a4 agAf RSNYySa

®! Seeldaho Sporting Congress v. Ritteuse, 305 F.3d 957 (2002) (indicating that the Forest Service has regional
definitions).

82 USFoRESSERVICNEW Findings About Olgrowth, PNW Science Update No. 4 (June 2088k;alsdGlen Gaines et
al., Guidance for Conserving and Restoring@ildwth Forest Communities on National Forests in the Southern
Region US Forest Service, Southern Region Offieaijable at
http://www.fs.fed.us/r8/planning/R8%2001d%20Growth%20Report.pdf

% |daho Sporting Congress v. Rittenhouse, 305 F.3d 957 (2002).

% Krichtaum v. US Forest Service, 973 F. Supp. 585 (1997).

% Found to be integral to the oldrowth definitional considerations in cases such as ldaho Sporting Congress v.
Rittenhouse, 305 F.3d 957 (2002).

% Endangered Species Act of 1973, 16 USC. §§1534 (2A.2).

%7 See, e.g.Ethics and Spotted Owl Controversy

Zz Endangered Species Act of 1973, 16 USC. §&1534 (2012).

"

:Z Conservation Congress v. US Forest Service, 2013 WL 2631449 (9th Circuit).

“ig
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particular forest stand into the federal system of management under federal rules, but
management plans for those forests may allow certain portions of wilderness forests to be
harvested where management practice® not destroy critical habitat for threatened or
endangered specieConsequently, a designation of ejgowth or roadless for purposes of
planning and inventory does not exempt forests from potential timber harvest, though it may
increase procedural regements before a harvest in such areas can occur, such as those
included in environmental review under NEPA.

State Lands

Perhaps in response to what may be seen as inadequate protection for forest, habitat and
biodiversity conservation by private landvoers, some states have used their sovereign
authority over land use decisions to bolster forest preservation through the implementation of
such methods as management education, tax incentives, and conservation easeReslgsal

law can apply even on thesprivate lands, however, when private landowners avalil
themselves of federal funding for forest management, under the Forest Stewardship Program
(FSP)The FSP and accompanying federal monies are administered through state agencies
Much like when parti@ating in state forest preservation programs, participants must apply,
and if accepted, comply with provisions of the program in order to obtain funding to assist
them in their forestry stewardshigPrivate landowners must develop a forest stewardship plan
for their privately owned forests in compliance with FSP, as well as state requirements, to be
eligible for funds These funds assist private landowners in implementing their stewardship
plans in accordance with federal polici@¥here landowners have retved federal funding,
state policies for forest preservation may experience varying degrees of influence.

Other efforts by states to increase forest conservation appear in renewable portfolio standards
(RPS)Most states have developed RPS policiesnordase electrical generation through

renewable resources in order to reduce greenhouse gas (GHG) emi§diatusion of old

IAINRPGOGK F2NBad Fa | aNBySeloftS o0A2YIFadaé Aa azdzy
forests with unique characteristick I 6 AGF Ga FFyR aLIlSOASa YlI& y234 o
permanent ecological damage result from biomass harddswever, as the following sections

point out, some state RPSs include explicit references ta@adith forests and exclude them

from eligible biomas, however, many do noa 2 N5 2 GSNE Ay Of dzakNeR/g i2kF (1 K S
does not provide adequate direction for sustainable biomass developrivanty states would

benefit from an inclusion of mukolicy considerations when seeking to balance
environmentalconservation, reduction in GHG emissions, and implementation of sustainable

biomass.

Georgia

Georgia has used some of these approaches to increase the availability of forest for
environmentally important working forests.Seventy percent of the land iBeorgia is owned

by private citizeng® Georgia works with private landowners who enter into a conservation
easement, or otherwise donate their property to the state, to ensure forest preservéation.

some cases, these landowners are entitled to receivedadits°DS2 NEA | Q& 2 2NJ Ay 3

™ Most States Have Renewable Portf@t@andards US EIA (Feb. 3, 2012),
http://www.eia.gov/todayinenergy/detail.cfm?id=4850 (last accessed June 17, 2013).

IS http://www.gfc.state.ga.us/forestmanagement/privateforestmanagement/landowneprograms/forestlegacy/
"®FOREST LEGACY PROGRAM AEBESSKMNEEDS FOR THE STATE OF Ga@Ribla at
http://www.gfc.state.ga.us/forestmanagement/privateforestmanagement/landowneprograms/forest
Iﬁgacy/AssessmentofNeeds.pdf

i
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guidance on forest management to protect specified forest vall®¢FCEs can further

protect propertyspecific forest values by prdhiing certain forest practices, while
encouraging practices that promote desired forest tyf8&/FCEs can also protect landscape

values by encouraging management of a forest in relation to its surroundings, addressing
sustainable forest economy and prodivity, while allowing landowners to continue to derive

economic value from their land.

Georgia currently has no RPS in place, but has recently proposed legislation that seeks to
implement one®” Georgia House Bill 503 (H.B. 503) from 2013 proposestablish a state

RPS? within H.B. 503, the definition of renewable energy specifically excludes biomass that
KFEa O2YS -ImemYi Ka Hiohftdramslyp éldgrowth timber is not defined within

the proposed legislation, nor is it defined elsewhar&eorgia statutes or regulations.

New York

In an effort to increase preservation of stabevned forests with special significance, New York

has implemented laws that provide a working definition for -gldwth forests In this

definition, oldgrowth sRSF¥AY SR & &l LI NOSt 2F Fd tSradag 4GS
following: an abundance of late successional tree species, at least one hundred eighty to two
hundred years of age in a contiguous forested landscape that has evolved and reproduced

itself naturally, with the capacity for sefferpetuation, arranged in a stratified forest structure

consisting of multiple growth layers throughout the canopy and forest floor, featuring canopy

gaps formed by natural disturbances creating an uneven canopya&oeaspicuous absence of

Ydzt GALX S &aidSYYSR ®NewBYdrk aldo yhificatés2Hall dAtypiSah -gidiwth

forest usually have an irregular forest floor of coarse woody materials, which are often
covered by mosses and lichens, exhibit limited sighpostEuropean human disturbance,
L2aasSaa RAaAGAYyOG &a2Af K2NAI2yazr YR KF@S aly

RADSNES adaNFIF 0% KSNbI OS2dza f I & SNE ©¢

bS¢ ., 2NJ] Qa R Sgrowyi Apiokidey verg Texplidtt gRidance for structural
characteistics found in olejrowth forests for preservation purposes is not clear, however,
GKSGKSN) 6KS RSFAYAUAZ2Y FLILX ASE G2 bS¢g ,2N]JQa O
emissions, that makes reference to ajdowth timber®’ The regulations for ¢hon trading do

not explicitly integrate the definition from the statute and fail to define what-gtdwth

GAYOSNI Aa F2NJ GKS &l 1S 2F (KS -NSHafihk Gy as €0
to explicitly define what oldjrowth timbert though unlikelyt could lead to the inclusion of

old-growth forest biomass being used to meet state RPS.

1d.
4.
4.
82013 Georgia H.B. No. 503
8B see id.
% See id§ 1 (proposed additon §48T Mo c V0 O RSTFAYAY3IA GNBYySsloftS SySNBeaéoo®
:Z N.Y. Envtl. Conserv. Law §@E)5(6) (McKinney)
Id.
8 For carbon trading purposes, New York defines eligible2 Y 43 & Ay Ot dzZRAy3I dadzadl Ayl of @
herbaceous fuel sources that are available on a renewable or recurring basis (excluetingvettu timber),
including dedicated energy crops anées, agricultural food and feed crop residues, aquatic plants, unadulterated
wood and wood residues, animal wastes, other clean organic wastes not mixed with other solid wastes, and biogas,
derived from such fuel sources. Liquid biofuels do not qualiBligible biomass. Sustainably harvested will be
RSGSNXYAYSR 06& (G(KS RSLINIYSyloé-1Bd, & /2YLID /2RSa wod g wS3a
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Massachusetts

Massachusetts, through administrative policy, has developed a definition egroldth for
general environmental and ecological preservafidbinder its policy, oldjrowth forests are
those that are in stands of trees greater than five to ten acres in area, with no significant sign
of human postEuropean settlement disturbances, with a component of trees that are greater
than fifty percent of themaximum longevity for the particular species, and with a component
of younger trees that are filling in the gaps created by natural aging and loss of the older
trees® Recent legislation, however, seeks to solidify the definition ofgotivth found onlyin
administrative policy by giving the policy definition more clarity and a more clear force of
law.® Yet, much like the problems found in Georgia and New York, definitional clarity is lacking
when attempting to discern application across state forest binmmnass policies.

Massachusetts under its new RPS rule defines eligible woody bidhiagsprovides no
reference to oldgrowth forests The Massachusetts RPS provides that eligible woody biomass
may come from such sources as fordstived residues, forst-derived thinnings and forest
salvage”” The rula based in part on the Manomet Studyrovides a method to include
sustainable harvests, which requires certification of fom@stived residues and thinnings
through the Massachusetts Department of EnerggdReces (MDOER)Certification through
MDOER also requires a report to detail the exact source of the bionRegorting
requirements prevent prohibited material or materials in prohibited amounts from entering
the supply chain, including material fronmdegrowth forests stands.

The Council for Sustainable Biomass Production (CSBP) experience

In the absence of state regulation, which varies in its rigorousness from-tstatate as

demonstrated above, private forest landownevgho own the majority of forestland in the

U INB y20 ¢A0GK2dzi a2YS G22ta GKIG #dd FRIJAR
measures to implement protections for higlalue ecosystems and habitatxperience from

the Council for Sustainable Biomass Production (CSBP) stamdhtithg activities informs

greatly the challenges ahead in operationalizing those tools téiset®e Sy @ANRBYYSy (il f
concern that destructive conversion will occufhe proposal for forestland conversion

discussed for incorporation in a CSBP integrated agricutorestry standard is attached in

Annex A The proposal highlights several chaties that center on the gradient between

natural, seminatural, and plantations in relation to conversidditimately, if a standard is to

prevent conversion, it must be able to define what conversion me&&BP proposed to

define conversion agnodifications to the structure and function of a forest, as a result of
management activities, resulting in a significant reduction in the complexity of the forest

system; or, the transformation of a natural or senatural (excluding significantly degraded

seminatural stands) forest into permanently ndarested areas or into a plantation.

I {.t 6la dzyotS (G2 FdzZNIKSNI RSTFAYS AGaNBRdzOGAZ2Y A
regarding how to operationalize assessment of ecosystem complexity for obvious reasons
ecosystem complexity is not welhderstood enough to allow for standards to be built that

find the optimum middle ground between forest owners and environmental groups
Environmental groups, at a minimum, would demand biodiversity assessments not only of

species protected by the Endangered Species Act, but also thessk atpecies that forest

Bseehf R DNRPgGK t 2f
¥Seeid.seealsd A SNNI /¢
0 5ee2013 Mass. Bill H.748yailable
%1225 C.M.R. § 14.02

2g.

%1d. at § 14.05(8).

AOesz alaad 58S 2F 9yw@iQf
dzo O [/ 2YYQNJI 5 S LIi305, 230 fn 20y(MaEsOS. Cta200@) ASYSy i =
athttps://malegislature.gov/Bills/188/House/H749.
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owners have no current obligation under law to consid@articular pushback from forest
owners occurs for assessment of aquatic species, of which tens to hunuesdsxist on any
individual property Assessment capabilities do exist through NatureServe and/or state wildlife
action planning, but vary from state to stat®latureServe data can be costly, and non
industrial owners must have specialized capabilitiesitothe software Ecosystem complexity
depends not only on identification of individual species, but also their habitat and relation to
other components of the ecosystem such as watersheds and cliNaither NatureServe nor
wildlife action plans at thetate level can provide this level of detail to support a finding of
GO02YLX SEAGeE G | tS0St 6KSNB Sy@ANRBYYSyidlt =
precaution would be in place to prevent conversion of seatural forests to plantations, or
any forest with high conservation values.

One way in which the CSBP standard would have likely evolved to address how to define areas
of high conservation value, had the parties been able to agree on foundational principles and
definitions, would have been to relon the guidance already developed for the agricultural
standard for biodiversity, and water and soil quality this regard, agricultural producers must
consult with state wildlife authorities in order to assess what level of biodiversity, from the
state perspective, is present on the land, and which species outside of endangered and
threatened species protections are of concern.

Policy should consider whether the definition of high conservatialue should go beyond
strictly carbon and wildlife value® lands whose conversion would have detrimental effects

on water quality (with attendant effects on biodiversityfome states (e.g., Massachusetts)
have incorporated into their Renewable Portfolio Standard requirements that harvests not
occur above 30%f available residues to protect soil quality, and by implication, water quality
Where bioenergyspecific provisions do not exist, states in degraded watersheds are beginning
to put more comprehensive plans in place to reducepoimt source pollution imesponse to

a more aggressive assertion of federal Clean Water Act powers by the Obama administration
(Endres 2013)In the Mississippi watershed, lowa recently issued voluntary guidance to
agricultural producers to reduce nutrient pollution that includssentific assessment of the
value to water quality from forested riparian buffetsVirginia issued in 2013 final regulations
requiring agricultural operations to put resource management plans in place, including
establishment of forested bufferd\s cetification standards such as the CSBP integrate these
programs into guidance for agricultural producers, this guidance can inform determinations of
what constitutes high conservation value land in the forestry cont@st experience grows,
forest certified ¢2dzf R 6S o0fS (2 32 o0Se2yRtadd&iNBte (KS
identifying seminatural and natural forests.

Another alternative, which was discussed in CSBP but the subject of disagreement among
environmental groups, was the option of tigation in the case where land proposed for
O2y@SNERA2Y Aa aqavlffteé o002 0S RSFAYSRO odzi O2yi
(either natural or semnatural). In this case, the forest owner could seek mitigation on another

property where aoiding conversion would make more a more positive environmental impact

from an ecosystem perspective than avoiding conversion of the smaller propéhty

controversy in this case lies in making the determination of where the mitigation must occur;

* lowa Dept. of Agriculture and Land Stewardship, lowa Nutrient Reduction Strategy:
science and technolodpased framework to assess and reduce nutrients to lowa Waters and the
Gulf of Mexico (May 2013),
http://www.nutrientstrategy.iastate.edu/sites/default/files/documents/NRISQE29. pdf.
® One FSC certifier stated this during thegotiations on an integrated agricultfoeest CSBP
standard with regard to how identification of sematural areas versus plantations should be
operationalized.
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some a@wironmental groups will advocate that the mitigation must be on the same property
and verified by the certificatianOther environmental groups will agree to mitigation either
through purchase of credits in mitigation banking that is verified by anothgtye

In the following sections, we describe how US various policy regimes, both at the federal and
state level, have been instituted to displace fossil fuels with more renewiagdstocks
including forest biomas¥.and examine specific cangts in US bioenergy policy for forest
protection and general SFM policies that bioenergy statutes must rely on for foundational
support.

Federal Bioenergy Policy

The US maintains severtdderallevel programs that incentivize biomass production and
consumption. These include a broad range of mandates for biofuels blending in transportation
fuels, cropping subsidies, GHG reduction strategies for stationary sources, and procurement
rules.Common elements focus on accounting for carbon fluxes in fardstsh directly from
energy biomass and indirectly from land conversi@nd maintaining or enhancing forest
ecosystem values.

The Renewable Fuel Standard

Congress first ordered mandatory newabletransportationfuels blending in 2005 and

expanded the mandate in 2007 to 31 billion gallons by 2020'he program, commonly

known as the Renewable Fuel Standard (RFS), prohibits sourcing of anpassatrenewable

fuels from federal forests du2t G KS Sy @ANRYYSy il t200ASaQ TSI NJ
lands98¢ KS | O Qad RSTFAYAGAZ2Y 2F aGaNBySglotS o0A2YF aa:
trees and residues from actively managed tree plantations onfederal land cleared prior to

the Adi Q& Sy 998lask &y gredmmercial thinnings from nefederal lands also qualify

if not derived from forests with ecological communities that are critically imperiled, imperiled,

or rare either globally or in states as ranked by the State Naturdtadder ProgranlO0RFS

fuels cannot be sourced from old growth forest or late successional faest.

In addition to sourcing restrictions, RE&alifying feedstocks must achieve GHG reductions

below the 2005 petroleum baseline. The amount of reduction degemu the category of fuel

aSi F2NIK Ay (GKS adlddziSe awSySgloftS FdzStaé¢ o0
NBRdAzOUA2Y S 4Gl ROl yOSR 0-haaeH dissel &ifty pefcdni and cellllsO Sy (i =
biofuels sixty percerdi02 In addition todirect measurement of field and refinery emissions,

the statute requires that indirect land use change (ILUC) be included in any pathway
calculation, a portion of which is derived from measurement of forest conversion induced by

% see Jody M. Endres, Legitimacy, Innovation, and Harmonization: Precursors to

Operationalizing Biofuels Sustainability Standards, 38 S. ILL. U. L.J. (forthcoming Fall 2012)

(manuscript at 29), available at
http://www.arb.ca.gov/fuels/Icfs/workgroups/Icfssustain/LawReviewJodyEndres10_3_12.pdf(detailing those
regimes).

" The Energ Policy Act of 2005, Pub. L. No. 109, 119 Stat. 594, § 20)(@pdified at 42

USC. § 158@16538 [hereinafter 2005 EPA]; Clean Air Act, 42 USC. § 7545(0) (2006).

% 42 USC. § 7545(0)(1)()).

% 1d. § 7545(0)(1)(1)(ii).

1904, § 7545(0)(1)(1)(iv).
101 |d

102
Id.
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international commodity meket price risesl03EPA calculates ILUC through economic models
that incorporate remote sensing; government data such as the US Forest Service Forest
Inventory and Analysis0Q4third-party research on carbon fluxes from conversion of forest
stands, floors, and soils; and carbon embedded in harvestedLidgBor direct emissions, EPA
dzaSa GKS 5SLINIYSyd 2F 9ySNHE ! NH2YyYS bl A2yl f
which includes forest residue and shendtation, woodybiomass pathway306To calculate

the total carbon footprint of an individual biofuel, EPA takes direct emission numbers from the
GREET model and adds them to estimates of domestic and international landiftsdérem,

for example, forest to cropping systerti®7 Applications are pending from forebtomass

based companies, and EPA indicates that it is working on pathways for pulpl@8bdt EPA

has not issued a final pathway analysis for fotessed cellulosituel yet.

hof A3l G§SR IbksedifuelSthaqudlify tdhe IRFS must keep records such as maps
of where the feedstock was produced and product transfer docum&@&They also must
document that forest material is not derived from land convertafier the Act, such as
through sales records for the trees, purchasing records of inputs, written management plans,
participation in government programs or third party certifications, or maintenance of
infrastructures such as roadd0In the alternative, dmestic or foreign renewable fuel
producers can arrange for an independent third party to conduct a compliance review or
belong to an organization that conducts surveys on compliahida.late 2012, EPA proposed

a more rigorous thireparty auditing systemni response to renewable identification number
(RIN) fraud that also includes ongoing monitoring of whether the feedstock qualifies as
renewable biomass'?

The Biomass Crop Assistance Program and Forest Stewardship Management Planning

Congress coupled thw C{ Qa4 Ay ONBlIaAy3a YIyRIFEiSa 6AGK LINR DA
Saidlof AaKSR (KS .A2Ylaa / NeLJ !éé?\éUIYOS t N2 3 NJ
energy biomas$®al G SNAIf St A3IA0fS F2N) GKS adzoaiRe Ydzad

W RO 2 Tpnpo206MOOI 0U® L[!/ NBFTSNE (2 40KS G(KS2NE GKIG (K¢
food prices and thus increases the incentive to convert forests and grasslands to crop production, thereby releasing
stored carbon and decreasing future Nb 2y a4 S1j dzZSaG NI GA2y dé S5FyASt ' & CIFNDSNE |
Biofuels Policy, 2011 U. ILL. L. REV. 381, 381 (2011).
o chw9{¢ {9w+d> !{ 59tQ¢ hC ! DwL/ ®S Chw9{¢ Lb+9bc¢hw, It
3 (2012), available at ttp://lwww.fia.fs.fed.us/library/bus
orgdocuments/docs/2011%20FIA%20Business%20Rephdi PLIRF P oa Gl GAy3 GKIG aairAyO0S wmdoo
O2yRdzOGSR |y |yydzZt OSy&adza (2 aO2fftS8S0Gz lyltealsSs IyR NBL
forests: how much forest exists, where it exists, who owns it, and how it is changing, as well as how the trees and
other forest vegetation are growing, how much has died or been removed, and how the harvested trees are used in
NEOSYyid &SINBRLOLOD
1%55ee US ENVTPROT. AGENCY, RENEWABLE FUEL STANDARD PROGRAM (RFS2) REGULATORY IMPACT ANALYSIS
355¢57, 468490 (2010), available at
http://www.epa.gov/otag/renewablefuels/420r10006.pdf. The RFS2 Analysis also explains the
methodologies for domestic and internationknd use change and direct process emissions, and it uses those
methodologies to determine LCAs for various fuels). Id. ag85%6, 46&90.
1% GREET Model (The Greenhouse Gases, Regulated Emissions, and Energy Use in
;tO?N.]- YALRNIFGA2Y a2RSf0XZ ! wDhbb9 b!¢Q[ [!.dX KIGGLIYkkINBSIHI®S

Id.
1% Guidance on New Fuel Pathway Approval Process, US ENVTL. PROT. AGENCY,
http://www.epa.gov/otag/fuels/renewablefuels/compliancehelp/rfsa-pathwayshtm (last visited Jan. 29, 2013).
19940 C.F.R. § 80.1454(d)(1(i))(2012).
1014, § 80.1454(d)(2) €G)vi).
11d, § 80.1454(h)(1).
"2 s ENVTL. PROT. AGENCY;4HHA12-063, PUBLIC RELEASE OF DRAFT QUALITY ASSURANCE PLAN
REQUIREMENTS, (2012).
13 Food, ©nservation, and Energy Act of 2008, 7 USC. § 8111 [hereinafter 2008 Farm
Bill].
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stateowned land!'*The statute dictates that successful candidates assess, among other
factors, their impacts on soil, water, and related resourc@byt it does notelaborate how
except that a recipient maintain a forest stewardship management plan or the equivalent.
When initially rolled out in 2010, many payments went for the collection, harvest, storage, and
transportation (CHST) of forest materials that otherviwould have been used to dwe
lumber mills™’ This drew the ire of valuadded industries, such as mulch and particle board,
because the subsidy is paid only if destined for a bioenergy conversion fd€ilihus, these
industries could not compete aget the increased demand. The Final Rule eliminated CHST
payments and added a provision that the subsidy cannot go to forest material that has a higher
value in a local markét® The only forestelated project areas chosen for the subsidy (e.g., a
paymentfor establishment and growing of crops) thus far involve only staigtion woody
biomass'*°

The Federal Cooperative Forestry Assistance Act and its amendmstatsishand funds
forest stewardship management planning gener&hPrivate forest owners reive funding

to create forest stewardship management pldfsTo receive funding, owners must adhere to
US Forest Service standard&These include the requirement that the plan consider, describe,
and evaluate resource elements present, which run the darfmom soil, water, and
biodiversity, among other&’

Outside of the BCAP context, one of the public benefits the Federal Cooperative Forestry
Assistance program anticipates is production of renewable enérgy achieve bioenergy
goals, forest owners musimplement a plan according to National Association of State
C2NBaGSNBRQ 6B NASE guidelinis ati@dss\ sé\@raldspects of sustainability and
encourage participation in carbon and woody biomass marké#t a minimum, federal
guidelines requi that a professional resource manager prepare the plans or verify that they
meet the minimum standards and a state forester must approve th&mlans must also state

the landowner objectives, describe the current and desired condition of the forest, and
delineate practices to reach those goals within a stated timefraf&he landowner must

41d. § 8111 (a)(4)5).

21d. § 8111(c)(2)(B)(vi).

1814, § 8111(c)(3)(B)(iii).

""MEGAN STUBBS, CONG. RESEARCH SERV., R41296, BIOMASS CROP ASSISTANCE PROGRAM: STATUS AND ISSUI
9t 11 (2011), available at http://www.fas.org/sgp/crs/misc/R41296.pdf.

181d. at %;10.

"9Bjomass Crop Assistance Program, 7 C.F.R. § 1450.1044)(3D12).

20088 /1t tNRe2SOd I NBF [AadAy3as !'{ 59tQ¢ hC ! DwL/ &=
http://www.fsa.usda.gov/FSA/webapp?area=homeé&subject=ener&topic=haeploc (last modified June 14,

2012, 2:03 PM) (listing projects involving hybrid poplar trees and shrub willow); R.S. Zalesnyebdy,,Biomass

from Short Rotation Energy Crops, in SUSTAINABLE PRODUCTION OF FUEL, CHEMICALS, AND FIBERS FROM WOODY
BIOMASS 27, 27, 39 (American Chemical Society, 2011), available at
http://www.srs.fs.usda.gov/pubs/ja/2011/ja_2011_zalesny_ 002.pdf (catemog poplars and shrub willows as

short rotation woody crops).

2L cooperative Forest Assistance Act, 16 USC. §&2104 (2006).

12214, § 2103a(a).

P RO 3 HMNoloFOT Chwo9{¢ {9wxds !{ 59tQ¢ hC ! DwL/ ®X Chw9:
AND GUIBLINESGS (2009),

http://www.fs.fed.us/spf/coop/library/fsp_standards&guidelines.pdf.

"Chw9{¢ {9w+®5 !{ 59tQ¢ hC ! DwL/ ®3 &dzZZNI} y2d8 cuz +ti co
2519, at 4.

2814, at 5.

PThreQ '{{Qb hC {¢!¢9 Chwo{c¢cow{s= {¢92! w5{ l09Q¢tavallabld5. hhY Ch\
at http://www.stateforesters.org/files/NASStewardshipHandbookprint.pdf.

BChwo{¢ {9w+®d%Z !{ 59tQ¢ hC ! DwL/ ®®3 adzZIN} y20GS cHEZ |G po
129
Id
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suggest monitoring activities and demonstrate compliance with applicable 'f\@sate
forestry officials also must demonstrate that monitoring programs are in pldte.
Amendments to the Forestry Assistance Act in the 2008 Farm Bill also require states to
undertake a comprehensive assessment of their forest resources and priority areas, develop a
strategy to address priority areas, and update the assessment every five'Seardeast in
theory, statelevel assessment efforts could be used to coordinate individual funding to
achieve ecosystem values that transcend individual landowner boundaries.

The Regional Forester, or Area or Institute Director, periodically mondomnspliance by

randomly sampling participants® The requirement for a forest stewardship management

plan therefore is not one rooted in regular audits or verification, and it is unclear whether

BCAP administrators will regularly audit compliance with sudhfal y® L ¥ | { 5! Qa LJ2
audits of conservation planning in the agricultural landscape is any indication, it is unlikely that

regular audits will occur®* Instead, producers will be randomly selected for SFM verification.

The Clean Air Act GHf&iloring Rule

lf 0K2dAK y20 | 0A2SySNHe LRftAoOe LISN asSzs GKS !
Massachusetts v. EPA gave the green light to rulemaking under the CAA to curtail GHG
emissions from major stationary sourc€sUnder what is known ae Title V and Prevention

of Significant Deterioration (PSD) Tailoring Rule, EPA has set GHG limits on major sources,
including coafired power plants®*L G & FAYLFf NHzZ S RAR y24 Faaixday |
O ND“ZIgstedd, in July 2010, EPA issue Call for Information soliciting comments from

the public and interestingly expanded its consideration to other sustainability
considerations®z A G K aLISOAFAO NBIFNR (2 F2NBad o0A2Yl aas
g2dz R 0SS dzaSTdz éKSAKSNISH G NNO2kiyRE oS Of F aaATFAS
Gadzada®yl ot Soé

In August of that year, the National Association of Forest Owners (NAFO) petitioned EPA to
NBEO2yaARSNI 0KS CAypositiontan hidgeniIeayban tavale tBaDexcluded 2 y

13014,

B4, at 9.

1322008 Farm Bill, 16 USC. §§ 2101, 2103, 2109, 2113 (2006); US FOREST SERV., US

59t Q¢ hC ! DwL/ ®Y C!'wa .L[[ w9Ov!Lw9a9b¢ 9 w959{LDb /hatt

STRATEGIES FINAL GUIDANCE 4 (2008), available at

http://www.fs.fed.us/spf/iredesign/state_assess_strategies.pdf.

BWechwo{¢ {9w+xds !{ 59tQ¢ hC ! DwL/ ®d5 &dzZAIN} y2GS Tmz G yo
1088 '{ Dh+*Q¢ ! //h!b¢LbD hCCL/ 9% !DwL/![¢!'w![ /hb{Ow=!
PROTECTION OF HIGHLY ERODIBLE CROPLAND AND WETLANDS 4 (2003), available at
http://www.gao.gov/assets/240/2378 y ®LIRFT oy 2GAy 3 GKI G Dbl GA2ylf wSazdaNDS /2
implement conservation provisions inconsistently, thus making it more likely that farmers will receive payments

despite impermissibly high erosion rates on their land).

1% Massachusts v. EPA, 549 US 497, 528 (2007).

1 5ee generally New Source Review: Clean Air Act Permitting for Greenhouse Gases, US

ENVTL;. PROT. AGENCY, http://www.epa.gov/nsr/ghgpermitting.html (last updated Dec. 5, 2012) (explaining CAA
permitting programs coveng GHG emissions).

37 prevention of Significant Deterioration and Title V Greenhouse Gas Tailoring Rule, 75

Fed. Reg. 31514, 315981 (June 3, 2010), available at http://www.epa.gov/NSR/actions.html#mar11.

1% 5ee Call for Information: Information on Gréeuse Gas Emissions Associated with

Bioenergy and Other Biogenic Sources, 75 Fed. Reg. 41,173, d17Z73July, 15, 2010), available at
http://www.epa.gov/climatechange/Downloads/ghgemissions/Biogenic_GHG_Srcs_CFI_7.15.10_FR.pd f. (soliciting

fi i nf om and Yiewpoints from interested parties on approaches to accounting for greenhouse gas

emi ssions from bioenergy and other biogenic sources
¥d. at 41,176.
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biomas from GHG permitting because of its carbon neutrafifgecause EPA had received

comments to the contrary that biomass actually increased GHG emissions when taking into

account indirect land use change (IL®t ! 3INJI YGSR b! ChQa WaiiAlGAZ2Yy 2
EPA will defer permitting of biomassised emissions for three years while it studies carbon

accounting methodologie¥?

EPA states in the deferral that it considers forest sustainability outside the scope of the

deferral, but it did charge a Scigint Advisory Board (SAB) to review its proposed accounting

framework issued in September 2012 The Framework acknowledges that EPA should

account for ways in which forest sustainability certification can verify that land is managed to

maintain or increas carbon stocR**While EPA does not consider sustainability factors

beyond carbon, such as biodiversity or water quality, the fact that certification would qualify as

a formal means to track GHG emissions would necessarily mean that management would have

t2 YSSi O0OA2RAGSNEBAGE YR 6FGSN) ljdzr f AGe NBI dzi NB
but one member agreed to, eliminates its formal recommendation of certification as an option
0S0lFdzasS aadzOK aeaidaSvya O02dAZ R | faz2 thoyaddzy G§SNI Y
AYLX SYSy il (A2ysSDALMNME thd fSrastiduéistry pushed against certification in

comments to the proceedings due to cdStwhile others pointed out that certification

provides reatime, onthe-ground data on management practices versug ttheoretical,

aggregated data that underlies GHG models that the panel was consid®ring.

Curiously, the ILUC controversy that has plagued the RFS and California Low Carbon Fuel
Standard (LCFS) was not nearly as pronounced during SAB hearings. Thiaps pecause

environmental groups are litigating the thrgear deferral in the Federal Court of Appeals for

the D.C.Circuitt’9t ! O2y iSyR&a GKFG & LINI 2F Aida 2O0SNI ¢
CAA does not prohibit it from deferring permitgnof biogenic combustion pending further

scientific review®9 y GANRY YSy Gt Adda RA&lFIANBS siefat-al ye (@

hr a2yt 1EftALyOS 2F C2NBad hsySNBQ t SriomtibhadgTitld2 wSO2y aar
Greenhouse Gas Tailoring Rule and to Stay the Rule Pending Reconsideration 14 (Jul. 30, 2010), available at
http://www.sidley.com/files/News/4952ec8%991-4ch8-8f6f0ec018cd928c/

Presentation/NewsAttachment/af86db76e51-4091-
a2bd12358ec2138/Final%20Petition%20for%20Reconsideration%20Tailoring%20Rule.pdf.

i8S nn / dCOw P TMPH OHANMHO ORSTAYAY3I GadzoaS$0G (2 NBIAdA I
GHG shall not include carbon dioxide emissions from biomass, effective on JulyL20,s2@ also Deferral for CO2

Emissions From Bioenergy and Other Biogenic Sources Under the Prevention of Significant Deterioration (PSD) and

Title V Programs, 76 Fed. Reg. 43490, 43492 (July 20, 2011) (noting that thgetdreteferral will allow EPAt

examine the science of accounting for carbon dioxide from biomass).

2ys ENVTL. PROT. AGENCY, ACCOUNTING FRAMEWORK FOR BIOGENIC CO2 EMISSIONS FROM STATIONARY
SOURCES iv (2011), available at
http://www.epa.gov/climatechange/Downloads/ghgemissions/Bioge@O2AccountingFrameworkReporSept

2011.pdf
31d. at v.

Wt 9bx¢[® twhed ' DOb/ , % {/L9b/ 9 1 5xL{hw, .h!w5% {!. 5wl (
FOR BIOGENIC co2 EMISSIONS FROM STATIONARY SOURCES,9 (2011)

http://lyosemite.epa.gov/sab/SABPRODUCT.NSF/ea5d9a9b55cc319285256cbd005a472e/fbe57e198002
616185257a60047f01f/$FILE/R9 12%20Advisory%20with%20Track%20Changes.pdf.

WESGGSNI TNRY 2AtEALY | 2KSyadSAys S5ANWDE /fAYFGS / KFy3S t NP
Agric., to Dr. Holly Stallworth, Designated Fed. Official, Sci. Advisory Bd., US EPA (May 25, 2d4l2)atavalil
http://yosemite.epa.gov/sab/sabproduct.nsf/[F6C9D838DF864B8685257A09006F3D16/$File/USDA+CCPO+Commen
ts++Hohenstein+25-12.pdf.

146 Jody Endres, Letter to the SAB (May 23, 2012),
http://yosemite.epa.gov/sab/sabproduct.nsf/DICF6AF96AE9EE3685257A0800492C5F/$File/Jody+Endres+5_23_12.
pdf.

147 Ctr. for Biological Diversity v. EPA, No1101 (consolidated) (D.C. Cir. Filed Mar. 16,

2012).

8 Final Brief of Respondents at Ctr. forBiological Diversity v. EPA, No:-1101 (consolidated) (D.C. Cir. Jul. 23,
2012).
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2 O (“Rithe/case Is cilrdénfly$anding for decision, but the same court has

9t ! Qa nplehemMation gfEhalBaNo8ng Rufet

Prior to the finality of the deferral, EPA issued guidance for determining Best Available Control
Technology (BACT) for any facility that applied for a pefinterestingly, the guidance

Ay Of dzRSa | NBIljdZANBSYSyd GKFG LISN¥YAGGAY3I | dziK2N
environmental impacts arising from each optiondzy’ RS NJ 02 y % Xhese Ndclida 2 y & ¢
SYG@ANRYYSy il f AYLI OG & adodzOfKcarbor in bidgenic Segaurkds asSid
2dzi aARS GKS 02 dzy'RONE in wibch a pefnfitee Edul® defndnstratebriet
sequestration offsite for purposes of BACT, as recognized by the SAB, would be through
FSSRaG20] adzLJLX AdSchidiefts aCcBridanyifgibénkfits xoofl, wadgalityi

and biodiversity"> The bottom line on GHG stationary source permitting under the CAA is that
sustainability certification for biodiversity and other environmental protection, and accounting

for GHG ehdaA2yaz Aa dzy RS OMRK Sdeaunting Ifrangwork 28960 mgt | Q& D
observations at SAB hearings, however, it is unlikely that EPA will ultimately couple

adzA G AylFroAtAGe OSNIATAOFGAZ2Y GAGK I O0O02dzyiAy3 ¥F:

Federal Procurement

Bioenergy has the potential to satisfy a significant portion of federal procurement needs, and

vice versa federal procurement rules will undoubtedly incentivize biorhased energy and

products. All agencies must have plans in place to achieve GHGQioeduto 2008 levels by

2020, including through fleet and other purchasgsin addition to GHG reduction, all
SESOdzi A @S |3SyOASa F2tt26 (GKS CSRSNI € I Olj dzA & A
I Olj dzA &R Ninktgfiyeipéréent of new contract actiemmust require that the product is,

among other qualities, water efficient, biobased, and environmentally preferabRroducts

jdzt t AF@AYy3 dzy RSNJ 4KS Cl!w AyOfdzRS ! {5! Qa&d O0A20|
Preferable Purchasing guidelines.

The FarnSecurity and Rural Investment Act of 2002 (FSRIA) established the program for the

federal procurement of biobased producf®Under the Act, each agency must establish

affirmative procurement programs (APPs)herwise known as green purchasing plans (GPPs)

of biobased product$>® USDA and EPA both maintain guidelines regarding what products may
qualify®9t ! Q& CAYlf DdARFIYOS 2y 9y @ANRYYSyidltfe tN

9 Final Opening Brief of Petitioners (corrected) at-29 Ctr. for Biological Diversity v. EPA, No:1101

(consolidated) (D.C. Cir. Jul. 24, 2012).
0 Coal. for Resportsie Regulation, Inc., v. EPA, 684 F.3d 102, 148 (D.C. Cir. 2012).
*15ee OFFICE OF AIR & RADIATION, US ENVTL. PROT. AGENCY, GUIDANCE FOR
DETERMINING BEST AVAILABLE CONTROL TECHNOLOGY FOR REDUCING CARBON DIOXIDE EMISSIONS FRON
BIOENERGY PRODUCTI@N @01), available at http://www.epa.gov/nsr/ghgdocs/bioenergyguidance.pdf
(providing overview and purpose of guidance material provided).
214, at 17.
%314, at 21.
®35ee id. at 2423 (discussing the accounting of net atmospheric GHG impact of proposedefaciitng certain
feedstocks).
1%5Exec. Order No. 13514, 74 Fed. Reg. 194, 52117 (Oct. 8, 2009).
%648 C.F.R. § 23.000, 103 (2011).
*71d. § 23.103.
187 UsC. § 8102 (2006).
9OFFICE OF FED. PROCUREMENT POLICY, REPORT ON AGENCY IMPLEMENTATION ORBBYWRECYCLED A
BIOBASED PRODUCTS IN THE RESOURCE RECOVERY AND RECOVERY ACT AND FARM SECURITY AND RUR
INVESTMENT AGC3212009), available at
PGtgp://WWW.Whitehouse.gov/sites/defauIt/fiIes/omb/assets/procurement_green/rcra_and_fsria_rtpdf.
Id. at 1.
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of pollution prevention by considering multiple attributes from a lifdeyperspectivé® The

DdzA R yOS adlidSa GKIG GKSNB A& y2 aKASNI NOKe
GKFG FTNB Yz2ad AYLRNIFyGZ¢é odzi 3SyoOasSa O2yaiR:e
scale, differences between competing products, &mginan health'®* Although sustainability

certification is not required, it is one way that federal officials can evaluate a product for
qualification’®*¢ KS DdzA Rl yOS |t &2 YIFIAydlAya Iy FyySE 6Al
including ecosystem impasand water consumption and pollutidff.

'{ 5! Q4 DdZARSfAYySa F2NJ 5SaAaylidAiay3a .A206laSR t NP
hand, forbid a procuring agency from requesting more information required of other vendors,

0dzi &Sy 02 dzNY 3 S aigformatios oh ervibonmieiNa ahd puBlic health benefits

0FaSR 2y AGAYRdAAGNE | OOSLIWGSR Iyl teadaor £ | LIWNRLI C
Biobased products do not include electricity or motor fuels and will not be designated if the

product has a matw market (like fuels and electricity}° Two Congressmen recently

introduced the Forest Products Fairness Act of 2012 that would open up the program te forest

based products regardless of market maturity, including peft&tshe Bill, however,

contained noSFM reference.

Congress in 2008 required the Department of Defense to study ways that alternative fuels

could be used to reduce GHG emissitfighe study concluded that it remains uncertain

whether alternative fuels can be produced sustaindbiyts recent Request for Proposals to

adzLILJ) & o0A2FdzSfasx K2gS@OSNE adALdzZ FGSa GKFG 2yt e
the 2008 Farm Bill qualify’and an awardee must demonstrate sustainable practices and

lifecycle GHG reductiotf*

Therole ofgovernment SFMpolicy in achieving bioenergy sustainability

The previous sections demonstrate that policymakers certainly have SFM on their radar
screens when designing bioenergy policy, although exactly how SFM is achieved and
Y2YAU2NBR 2FGSy NBYlIAYyad dzyl YyagSNBER® ¢Kldza>s 2y S
in bioenergy systems will be how existing government policies will adequately protect forest
ecosystems and carbon sequestration in light of increased bioenergy demand. The following
Sections seek answers within both federal and state SFM policies.

Federal SFM Policy

o4, at 2

2 Final Guidance on Environmentally Preferable Purchasing: Notice, 64 Fed. Reg. 45810,

4582224 (Aug. 20, 1999).

10314, at 45825.

1%%1d. at 45840.

%5 Guidelines for Designating Biobased Products for Federal Procurement, 77 Fed. Reg.

25632, 25641 (May 1, 2012) (to be codified at 7 C.F.R. § 3201.8).

167 C.F.R. § 3201.5 (2012) (concerning item designation).

7 Forest Products Fairess Act of 2012, H.R. 5873, 112th Cong. (2012).

188 see Duncan Hunter National Defense Authorization Act for Fiscal Year 2009, Pub. L. No.

110417, § 334, 122 Stat. 4356, 4422, (2008) (mandating a study on clean energy alternatives for reducing

carbon emissions).

%9JAMES T. BARTIS & LAWRENCE VANRBRASED NATIONAL DEFENSE RESEARCH INSTITUTE, ALTERNATIVE
FUELS FOR MILITARY APPLICATIONS 65 (2011), available at
http://www.rand.org/content/dam/rand/pubs/monographs/2011/RAND_MG969.pdf.

iy 59t Q¢ hC 59C9b{ 9% CdzyRAY 3 hodiicidiNACHEe 10 Advahosd/ ey OS Y Sy (i Y
Biofuel Production Project 18, 22 (Jun. 27, 2012), available at
https://www.fbo.gov/utils/view?id=d786f3e7ee8301999b512409757cdfbe.

1d. at apps.
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Harvests on public lands have typically beenliafits under bioenergy laws like the RFS and

BCAP, but at least one amendment has been introduced to open them to biofuels harvests in

order to prevent forest fires’?If that occurred, theUS Forest Service and Department of

Interior’F RYAYAaGSNI aSOSNIt LIASOSa 2F 3IASySNrft flga
dzd S¢ 2 F-owh&lRo&edtd (Thesde include the Forest Service OrgadministrationAct

establishing the Forest Sergit’the Sustained Yield Act of 194%the Multi-Use and

Sustained Yield Act of 1960 (MUSYAand the National Forest Management Act of 1976
(NFMA)®Environmentalists often claim that the Forest Service has pursued the concepts of
Gadzaidlr AYySR RBABIIRS dz 8 axyz I gt e& GKIFIG FFd2NR KI
sustained ecological function of the forest.

In addition to these federal forestpecific management policies, federal forest actions also are

subject to general environmental laws suab the National Environmental Policy Act of 1969
(NEPAJ*°the Clean Water Act (CWX&Y}and the Endangered Species Act (E&Al well as
FRYAYA&GNI GA@S Nuz Sa GKFG | RRNBaa GKS SEGSyd
decision making®® Historicaly, questions have often arisen as to how environmental laws are

reconciled with Forest Service rules. This very term the US Supreme Court is hearing whether

CWA permitting applies to discharges from road building in national fotf¥gispving that the

quedsiA2y 2F TF2NBald adaAadlAylroAtAde NBYFLAya alyYzy
YEYlF3SYSyd A&dadzSaé¢™®ay '{ LzotAO tlyRa I g

Although NFMA does not allow environmental values to trump economic uses ofafeder
forests completely, NFMA does require the Forest Service to prepare management plans that
LINE A RS T2 N & Harh fegulati6r® Rigat cénsidef Plant, animal, and tree
diversity™®’ The Forest Service Mantf&land other guidance (e.g., best managempractices

2 Thune Reintroduces Legislation to Encourage Biofuel ProductionNiational Forests,

JOHN THUNE: US SENASORTH DAKOTA (Apr. 11, 2011),
http://www.thune.senate.gov/public/index.cfm/presgeleases?ID=e084228ac740edb042f9dde19f77a6.

Iy p{ DwID9IW{9b 9¢ ! [®E /¢w Chw Lb¢Q[ CHSWITEMS: ANO{ ®X Chw
OVERVIEW OF EXPERIENCES AND IMPLICATIONS FOR DECENTRALIZATION 38 (2004), available at-http://www.forest
trends.org/documents/files/doc_122.pdf (explaining the origin of Forest Service jurisdiction); see also generally
Deborah Scott & Susanyd& a® . NRgy> ¢KS hNBI2y YR [/ FEAF2NYAlL [FyR& !
''485%¢ HM WO 9b+¢[® [® 3 [LELDDP HPpdE HcA O6HANCO OSELX L AYAY
" Robert L. Glicksman, Sustainable Federal Land Management: Protectingdatolog

Integrity and Preserving Environmental Principle, 44 TULSA L. REV. 147, 147 (2008).

116 USC. §§ 42882, 551 (2006).

7816 USC. §§ 58383i (2006).

716 USC. §§ 52831 (2006).

17816 USC. §8§ 16Q0614 (2006).

7 James Briggs, Ski Resorts and NafiGiorests: Rethinking Forest Service Management

Practices for Recreational Use, 28 B.C. ENVTL. AFF. L. RE#p™,86 H nnno O6RSGFAf Ay3 GKS KAAG:
FYR dadzadGlAySR @8AStRé YR SYy@ANRBYYSY lvicd ovel intér@etaiod dzy G A y3 02y
the terms).

80 National Environmental Policy Act of 1969, 42 USC. §58¢4327 (2006).

8\vater Pollution Prevention and Control Act, 33 USC. §§dIZ38I (2006).

182 ndangered Species Act of 1973, 16 USC. §§,1534 (2006).

183 Appeals Reform Act, 16 USC. § 1612 (2006); 36 C.F.R. §§ 215.3(gP1BL861

(2012); Administrative Procedure Act, 5 USC. §§704 (2012).

184 Adam Liptak, E.P.A. Rule Complicates Runoff Case for Justices, N.Y. TIMES, Dec. 3,
2012, http://www.nytimes.com/2012/12/04/us/epaule-complicatessupremecourt-caseon-loggingrunoff.html.
% ong, supra note 2, at 2.
1816 USC. § 1604(e)(2) (2006).
871d. § 1604(g)(3)(B).
WcaNBalG {SNBAOS albydzty ! ff QFAGRIZ,YyOSasx ! { Chw9{¢ {9wxds !
http://www.fs.fed.us/im/directives/dughtml/fsm.html (last modified Nov. 3, 1997).
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for water quality®) play primary roles in implementing forest plans. Until 28%2ederal
planning rules were based on a 1982 rtfeThe Clinton administration proposed a revised
rule in 2000, but the George W. Bush administration refusedément the rule'** Instead,

the Bush administration proposed its own rules twice, which essentially eliminated
environmental review and gave little incentive to the Forest Service to plan for wildlife
conservation® Courts on both occasions struck dowretrules, opening an opportunity for
the Obama administration to finalize a new rule that is now in eff¥ct.

Whether or not the current rule will be similarly overturned is uncertain. The Center for

Biological Diversity, the organization behind the two etlsuccessful suits, has criticized the

rule for weakening longstanding biodiversity protections by eliminating the requirement that

the Forest Service maintain viable populations of species in favor of deference to localized
decisions'® Instead, the rule focuses on ecosystem integrity and biodiversity that is
RSLWISYRSYylG 2y GKS NBIA2YylFf F2NBaliSNNaE RAAONBIA2)
the Forest Service has the authority and capability to maintain a viable popufatitmat

R2Sa y20 YSIy (KS C2NBad {SNWBAOS OFy A3Iy2NB &Ll
restore ecological conditions within the plan area to contribute to maintaining a viable

L2 Lddzt | GA2y 2F (KS ¥ CofsdrvaSonistsbarglidkAl yi AGKES NIHyt BIaaé T
species of concern lessens protections for all native species, and its diffusion of decision

making authority to lower levels risks capture by local economic intet&the Forest Service

currently maintains technical guidelinesrfspecies monitoring, but it is unclear how those

might change in light of the new ruté’

¢KS TFAYIf NYzithdt devéldproentDof redeBable and neenewable energy
resources are among the potential uses in a plan area. However, the fiealoas not dictate
GKS OGAGAGASE GKFEG YIF@& 200dzNI 2 NF%sBe8smenB@OdzNJ 2 y
for planning purposes must account for energy resoufEShe extent to which those
resources are accessible depends on other sustainabilitypr&ahcorporated into planning,
such as biodiversity and water quality conditions. New provisions contain the core
sustainability metrics for forest planning, spanning ecosystem integrity, air quality, soils, and
water quality. Persistent violation of se&twater quality standards led to an added
requirement in the final rule that the Forest Service Chief promulgate national level best
management practices to maintain and restore water quality and a system of ensuring that
lessees implement therff?

1891 Chwo{¢ {9w+ds ! { 59tQ¢ hC ! DwL/ ®S bl!¢Lhb![ .9{¢ al!
MANAGEMENT ON NATIONAL FOREST SYSTEM LANDS (2012), available at
http://www.fs.fed.us/biology/resources/pubs/watershed/FS_National_Core_BMPs_April2012.pdf. [hereinafter

NATIONAL BEST MANAGEMENT PRACTICES FOR WATER QUALITY MANAGEMENT].

1 National Forest System Land Management Planning, 36 C.F.R. § 219 (2012).

1 Charles @vis, The Politics of Regulatory Change: National Forest Management Planning

dzy RSNJ t NBaARSyida .Aft /ftAylG2y IyR DS2NHS 2d . dAKI Hp wo9xd
921d. at 44

1914, at 48.

94 juliet Eilperin, Administration Rewrites Forest Rules, WRSIST, Jan 27, 2012, at A20.

1% 5ee Holly Doremus, New Forest Service Planning Rule Highlights the Tension Between

Flexibility and Accountability, LEGAL PLANET (Mar. 27, 2012), http://legalplanet.wordpress.com/2012/03/27/new
forest-serviceplanningrule/ (discussing negative public comments about the final rule).

1936 C.F.R. § 219.9.
197|d

198 Doremus, supra note 134.

Y9PATRICIA N. MANLEY ET AL., MULTIPLE SPECIES INVENTORY AND MONITORING TEGHN20A&),GUIDE 1
available at http://www.fs.fed.us/rm/pubs_other/wo_gtr073.pdf.

% National Forest System Land Management Planning, 77 Fed. Reg. 21,162, 21,257 (Apr. 9,

2012)(to be codified at 36 C.F.R. pt. 219).

20136 C.F.R. § 219.6(b)(10).

202N ATIONAL BEST MANAGEMENT PRACTICES FOR WATER QUALITY MANAGEMENT, supt@.note 128, at 7
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Beginning in the late 1980s, the Forest Service began searching for a way to reduce its forest
management cost®’By 2003, Congress granted the Forest Service and the BLM authority
through 2013 to enter into stewardship contracts that ¢ SFM The seven goals of
stewardship contracting include: (1) maintaining or obliterating roads and trails to restore or
maintain water quality; (2) soil productivity, habitat for wildlife and fisheries, or other resource
values; (3) setting prescribdiles to improve the composition, structure, condition and health

of stands or improve wildlife habitat; (4) removing vegetation or other activities to promote
healthy forests, reduce fire hazards, or achieve other land management objectives; (5)
restoring and maintaining watersheds; (6) restoring and maintaining wildlife and fish habitat;
and (7) controlling noxious weeds amctotic weeds, and restablishment of native plant
species® Contractors also must comply with all other applicable laws, includEgA*®

To the extent that contract offerings are economically attractive to bidders, stewardship
contracting could be used in federal forests to harvest energy biomass in a sustainable
manner. It is unclear from public documents, however, how the gollh® program are
translated to specific SFM practices on the ground, or how they are enforced or otherwise
monitored.

While environmentalists were successful in blocking Bush Administration changes to the NFMA

foreg planning rule, the administration was successful in passing the Healthy Forests
Restoration Act of 2003 (HFRAJThe HRFA and implementing regulations attempted to

create categorical exemptions from environmental review of certain activities related to
preventing fires and curtailing public participation rights in decision makiepr example, by
NERSTAYAY3I GSEGNI 2NRAYI NBE OANDdzyaidl yo0Saég Ay GK
SEOf dzZRSR FTNRY | dzi2YIl GAO Sy @A NP yRYWSRAIG A 2 yrasa SaadadviS
the presence of threatened or endangered species, wilderness or wilderness study areas, and
municipal watershed&”®

This redefinition, in turn, provided the Forest Service with new grounds for categorical
exclusions from environmentaleview?° The Forest Service also introduced new appeal

procedures that severely limit the ability to stop these types of projects before they begin if,

F2N) SEIFYLX S5 R2yS dzyRSNJ Iy aSYSNBSyOee¢* G2 LINBO
Categorical E Of dza A2y & Ay Of dzRS aKIFT | NR2dzA ¥Fdz§ft a NBRAzOG

283pINCHOT INST. FOR CONSERVATION, THE ROLES OF COMMUNITIES IN STEWARDSHIP CONTRACTING: FY 2011

PROGRAMMATIC MONITORING REPORT TO THE USDA FOREST SERVICE 6 (2012), available at

http://www.fs.fed.us/restoration/documents/stewardship/reports/2011/FinalFY11USFSMonEvalReport.p df.

(describing Stewardship contracts as service agreements with contractor§ th 4 2 T ¥ SNJ RAaAONBGA2Y G2

?OawtheyachievethedesirederNUSé dzf Ga S6KAETS g2NJAYy3d gAGKAY GKS O6NRBIR LI NI
Id. at 8.

PCchwo{¢ {9w+x®dI 59tQ¢ hC ! DwL/ ®s Chw9{¢ {9welat 9 1! b5.h

http://www.fs.fed.us/im/directives/fsh/2409.19/2409.19_60.doc.

214, § 60.3(2)(3).

20716 USC. § 6501 (2006).

28 pavid J. Wilims, The Mountain Pine Beatle: How Forest Mismanagement and a Flawed

Regulatory Structure Contributed to an Uncontrollable Epidemic, 10 WYO. L. REV. 483,(2020); Eric E. Huber,

Environmental Litigation and the Healthy Forests Initiative, 29 VT. L. REV. 797, 803 (2005).

2 \jillms, supra note 147, at 584.

2014, at 4; Huber, supra note 156, at 803.

2 Huber, supra note 147, at 804.
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tracts of forests (e.g., up to 4500 acres in some cases) and live tree harvest on up to 250 acres
even with temporary road constructioi? The Forest Service also elimindteonsultation with

the Fish and Wildlife Service for these projetfdn 2007, however, environmentalists
successfully stopped these fueklated categorical exclusions through litigatioi.One
commentator contends that until Congress exempts these pitsjérom NEPA review directly

in the HFRA, NEPA, and ESA statutes, fuels reduction projects under the HFRA will likely be
subject to environmental impact assessments that can be drawn out for periods of time
disproportionate to the fire danger presented bye build-up of forest fuels™

Recognizing that the HFRA plays a large role in the utilization of biomass for bioenergy, the
Departments of Agriculture, Interior, and Energy signed a Memorandum of Understanding in

Hnno aSahddAy3a a4t 2t ky@omassNilifalidnLifr RastordiganNand? Rigl R
¢NBFiYSyia hy C2NBalas *TaedicblgsRnEldde mapping of I y 3 SE |
potential biomass resources and encouraging sustainable development including
Gadzadl Ayl o A% k2088, theSFord GzNE S MBA OS A&d&d2SR AG&a a222R
{G0N} GS3ex¢ H6KAOK NBO23yAil Sa GKS ySSR %2 RS@St 2
The Forest Service has also developed a Woody Biomass Toolkit and a Utilization Desk Guide,

which recognize the envinmental implications of increased harvest but do not recommend

specific practices and instead rely on NEPA (and the now enjoined categorical exclusions) for
environmental protectiorf*®

In 2007, the Forest Serviceromissioned a study gauging the effectiveness of its existing
forest management practices compared to certain th@rty certification standard&’While
auditors commended the thoroughness of planning, comprehensive use of scientific data, and
stakeholderengagements, shortcomings in Forest Service policy related to forest sustainability
practices were found* Delayed silvicultural treatments and unachieved ecological, social, and
economic management goals were the primary lapses éftethe report citesricreased pest

1214, at 80405.

1d. at 805.

214 etter from Abigail R. Kimbell, US Forest Serv., District Court Issues Injunction in Sierra Club v. Bosworth, 04
2114, (E.D. Cal.) Prohibiting Use of the Hazardous Fuels Reduction Categorical Exclusion, Subject to Certain
Exceptions (Dec. 1, 2008), avhi@at

http://lwww.fs.fed.us/emc/nepa/nepa_handbook_docs/chief_1570_memao.pdf. See also GOVERNMENT
ACCOUNTABILITY OFFICE, GABB710FOREST SERVICE: INFORMATION ON APPEALS, OBJECTIONS, AND
LITIGATION INVOLVING FUEL REDUCTION ACTIVITIES, FISCAL VREARE520Q60B 17 (Mar. 2010), available

at http://www.gao.gov/new.items/d10337.pdf (concluding that about two percent of HFRA projects were litigated

by environmentalists).

“\Willms, supra note 147, at 490, 514.

1 1 59t Q¢ hC ! DwL/ & 9 GNDERSTANDINGOICNPOLIGYPRIBNCIRLES FOR WOODY BIOMASS
UTILIZATION FOR RESTORATION AND FUEL TREATMENTS ON FORESTS, WOODLANDS, AND RANGELANDS 1 (2003)
available at

http://www.fs.fed.us/woodybiomass/documents/BiomassMOU_060303_final_web.pdf.

?171d. at 4, 6.

281 ¢ Cchwo9{¢ {9w+ds !{ 59tQ¢ ! DwL/ &3 &3h(R0B8), availabteaat { { ! ¢ L[ L
http://www.fs.fed.us/woodybiomass/strategy/documents/FS_WoodyBiomassStrategy.pdf.

2 rww, 2 ,b{a! 9¢ ![®L Chw9{¢ {9w+®d3 ! {ONDESKGUIDEE ! DwL/ &3

(2007), available at

http://www.forestsandrangelands.gov/Woody_Biomass/documents/biomass_deskguide.pdf.

20THE PINCHOT INST. FOR CONSERVATION, NATIONAL FOREST CERTIFICATION STUDY: AN EVALUATION OF THI
APPLICABILITY OF FOREST STEWARDEHCIL (FSC) AND SUSTAINABLE FOREST INITIATIVE (SFI) STANDARDS

ON FIVE NATIONAL FORESTS 6 (2007), available at

http://www.fs.fed.us/projects/forestcertification/fultreport.pdf.

“2L3ee id. at 2q29 (discussing the strengths and weaknesses of Foregt&golicy when

using the FSC standard).

?221d. at 28.
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achieve desired forest structure and composition (e.g., bird habitat) as some of the
ramifications of the failure to manage forests for sustaitity.””> The report notes that lack of

financial resources and capacity have led to these défdyarest officials further admitted

their inability to adequately enforce rules meant to reduce the detrimental environmental

impacts of offroad vehicle usé’®>Some inadequacies related to scale and access were also

found with management of lateuccession and old growth fore<ts.

The 2007 study reveals that public laws, standing alone, have not been enough to ensure
sustainability of forest harvests in somases. Assuming that federal forests will be opened to
harvests for energy biomad%,to combat the threat of overharvesting for energy biomass,
future general federal forest laws could require regular audits of Forest Service policies to third
party certification principles, criteria and indicators, similar to the 2007 study. Alternatively,
private leases in federal forests could be subject to actual {pandy certification. A
combination of both public and private requirements would ensure that both wfarest and

site level sustainability are better achieved.

Congress passed the Lacey Act in the early 1900s as a way to prevent illegal fish and wildlife
trafficking?® The 2008 Farm Bill expanded Lacey Act prohibitions on the interstate and
international trade in illegally harvested timber under US or any foreign law covering theft,
taking from protected or officially designated areas, and taking without prior
authorizaion.”®168 Foresbased bioenergy imported into the US is subject to the Act, which

at least in theory should deter sourcing materials from illegal deforestatfon.

lff AYLERNILIA YdaAad FAES | RSOfINIGA2Y SgAGK ! {5!
(APHIS) stating the scientific name of the tree, the quantity and value of the shipment, and the

country from which the tree was taker: It does not require importers to maintain a chaif

custody regarding sustainability? but it carries stiff criminal pealties if the importer

knowingly sources illegallyarvested timber, including woody biomass for energy such as

pellets?L ¥ GKS LINRBRdzOSNJ R2Sa y2i (yz2éAiyate AYLRNI
OFNBZ¢ (GKS AYLRNISNI A ar cadmss2a8dCivil panaltié¥ T8eiBSS NI YA a R
5SLI NIYSyd 2F WdzadAOS Kra adlrdiSR GKIFG GRdzS OF NJ
LINHZRSy i LISNE2Y 62dAZ R SESNODAAS dzy RSNJ (KS &l YSs
applied differently to different cigories of persons with varying degrees of knowledge and

223|d.
224|d.
22%1d. at 29.
226|d.
2Ly GKS ' {s= GKS wSySslotS CdzSt aidlFyRFENRQa RSTAYAGAZY 2F 4
include any materials from federal forests. See supra note 35.
Byl OKSt {FtTYLys 9atGlofAaKAy3 F a5dzS /FNBé {GFYyRFENR ! yRSNH
of 2008, 109 MICH. L. REV. FIRST IMPRESSIONS 1, 1 (2010).
2295008 Farm Bill, supra note 52, § 8204 (codified as amended at 16 USC¢83371
(2006)).
“0ENVTL. INVESTHISAhb ! D9b/ , 5 ¢19 '{ [!'/9, /¢ CwOv! 9b¢[, '{Y95 v
BAN ON TRADE IN ILLEGAL WOOD 1 (2007), available at http://www.eiaglobal.org/lacey/P6.EIA.LaceyReport.pdf.
#81170. 1d.; 2008 Farm Bill, supra note 52, § 8204 (codified as adetdl6 USC. § 3372
(2006)).
21 pLal[ 9 t[!b¢ 191 [ ¢l Lb{t9/¢Lhb {9w+xds '!{ 59tQ¢ hC ! Dw
AND ANSWERS pt. 17 (2012), available at http://www.aphis.usda.gov/plant_health/lacey_act/downloads/faq.pdf.
233 Salzman, supraote 167, at 1.
2%41d. (citing 16 USC. § 3373(d)(2)) (2008)).
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like the Flooring Institute to issue their own guidance that includes: a written company policy,
standard operating procedures and checklists, asking suppliers to explain the due diligence

they exercised in sourcing wood products, and knowing where the biomass is harvested from
through third party certification$®’

State Bioenergy and SFM Policies

The US fegralist system of government results in a patchwork of SFM regulation at the
federal, state and local levels. Each state maintains its own rules for state forests and private
lands within its borderd®®Mlany are not biomasspecific, while others have evolein
recognition of increased biomass demand for bioenergy programs such as renewable portfolio
standards (RP8Y The following sections highlight two states, California and Massachusetts,
to demonstrate this variation in protection of forest sustainafilit

California

California has the most aggressive, comprehensive set of bioenergy policies in the US, if not

the entire world, much of which focuses on the reduction of GHG emissions. The Global
Warming Solutions Act of 2006 created a midtieted regulatory program to reduce

/I FEAF2NYALFI Q& DI D SYAaairzya (2 wmpdhdn S@Sta o0& H
2050%*° Strategies include a Cap and Trade Program (C?*&ar),ow Carbon Fuel Standard

(LCFS¥?a renewables portfolio standard (RPE)and feedin tariffs?**In addition, Assembly

Bill 118 provides a funding mechanism for alternative and renewable fuel technologies that

depends, in part, on the application of sustainability critéfd. G{O2LIAY3I tflye E
AYLX SYSy il (A2 BH@rédudiidk §oaff®d. © on Qa

Regardless of the program, California recognized early on that its aggressive bioenergy policies
and incentives must also take into account sustainability. As early as 2004, California

PeK2YFa {6S3tSs ¢KS [FO0Se 100G ' YSYRYSydGasr 9b+Q¢ 3 bl ¢! w! |
http://www.eli.org/pdf/seminars/09.23.09dc/swegle.pdf.

175. Francis G. Tanczos, A New Crime: Possession of;R&nddying the Due Care Double

Standard of the Revised Lacey Act, 42 RUTGERS L.J. 549, 567 (2011).

6 Francis G. Tanczos, A New Crime: Possession ofqReockdying the Due Care Double

Standard of tle Revised Lacey Act, 42 RUTGERS L.J. 549, 567 (2011).

87 JIM GOULD, FLOOR COVERING INST., LLC, CONTINUING WOOD TRADE UNDER THE LACEY ACT AMENDMENTS,
available at

http://www.floorcoveringinstitute.com/files/Lacey__Act__Articlel5_2.pdf. (last visited MaR(04L3).

*%See PAUL V. ELLEFSON ET AL., GOVERNMENT REGULATION OF FORESTRY PRACTICES ON PRIVATE FORESTLA
IN THE UNITED STATES: AN ASSESSMENT OF STATE GOVERNMENT RESPONSIBILITIES AND PROGRAM
PERFORMANCEW (2004) (providing an overview of the wide ‘edyi of state rules).

#0858y SoIPI t! ® 59t Q¢® hC /hb{9w+! ¢Lhb 3 bl ¢! w![ w9o{®dZ L
ENERGY IN PENNSYLVANIA 1 (2008), available at

http://www.dcnr.state.pa.us/PA_Biomass_guidance_final.pdf.

240 California Global Warming Btions Act, CAL. HEALTH & SAFETY CODE §§ 38500, 38550 (West 2011); EXECUTIVE
ORDER-%05 (June 1, 2005), available at

http://gov38.ca.gov/index.php?/prinversion/executiveorder/1861/.

*CAL. CODE REGS. tit. 17, § 95801 (2013).

242 EyecOrder S01-07 (2007), available at http://www.arb.ca.gov/fuels/Icfs/eos0107.pdf.

*$CAL. PUB. UTIL. CODE §§ 39999132 (2011); Sen. 107, 2006 Leg. (Cal. 2006)

(increasing the mandate from 20% by 2017 to 20% by 2010); Exec. @@#€932009), available at

http://g ov.ca.gov/executiv@rder/13269/ (increasing the amount to 33% by 2020).

244 Assemb. B. 1969, 2006, chap. 731 (Cal.), codified at CAL. PUB. UTIL. CODE § 399.20.

#5CAL. HEALTH & SAFETY CODE § 44272(a), (c)(3), (c)(5) (West 2012).

#°CAL. AIR RES. BD., CMIMIGHANGE SCOPING PLAN 1 (2008), available at
http://www.arb.ca.gov/cc/scopingplan/document/adopted_scoping_plan.pdf.
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conducted a series of baseline assessmentsiahass resources in the stat&.Further, state

agencies are directed in the California RES to develop biomass plans to meet those targets

through cooperation on the Bioenergy Interagency Working Group (Bff#@)e BIWG issued

a Bioenergy Action Plan in @® that laid out priority areas of research for forest biomass,

including: establishing demonstration forests (replanted); determining the highest market

G tdz2S YR dzaS LROGSYGAFE F2N) aF2NBad FdzSt > KII
LIN2 R dzOuklipbwet oi chdmicals; and demonstrating efficient harvesting technologies for

small forest$* The BWWG has regularly issued Progress Reports toward thesé°§oals.

ddzSR Ay HnanmMHI NBO23yAl Sa
the forestry, agricultural, and urban sectors with

& FS3dzZk NR&a G2 LINRGSOG Py BateNBd stanteRis ill0suedy G S Y
2013%?|n addition to the BIWG reports, the California Department ofeBoy and Fire

t NPGSOGA2Y NBO23IyATl S&a Ay Ail&a wnmn C2NBada FyR
for renewable energy, ecosystem services and niche products are impacting how forest and

NI y3aStlyRa FNB YIylI3aSRI¢ | ypalicie§ Kehuires & bdt& S @3St 2 LIA
understanding of the benefits and environmental impacts of these emerging markets and how

society values the various market and Amarket products and services provided by forests

YR NI y&Stl yR& dé

¢tKS Yz2ali NBOSyidz Aa
sustainable use of biomass residues from
S K S

The Board of Forestry andré&iProtection (BoF) has established an Interagency Forestry

Working Group on Climate Change (IFWG) to lead foedsted efforts®* Specifically, its

mission is to: improve GHG inventory of the forest sector, evaluate the adequacy of existing

forest reguldions and programs for achieving GHG targets, define biomass sustainability for

biofuel utilization incentivized by the LCFS and A.B. 118, develop and promote incentives for

private and public landowners to increase and maintain carbon stocks, and identify
educational opportunities about climate change for forest landowrigtgr March 2012, the

group reported on progress toward establishing sustainability critéfihe group specifically
ARSYGATASA Ada 3321 ¢ Ay U #dséd gudires$ tdRachleding a RSTA Y.

T CAL. BIOMASS COLLABORATIVE, BIOMASS RESOURCE ASSESSMENT IN CALIFORNIA (2005), available at
http://www.energy.ca.gov/2005publications/@E500-2005066/CEE00-2005066D.PDF;  see also BIOMASS
CHALLENGES, supra note 15, at 15 (estimating the annual available biomass in California for 2005).

#8Exec. Order-86-06 (2006), available at http://gov.ca.gov/executiveder/183/

(establishing biofuels targets of twenty percent by 2010, forty percent by 2025, and sdixenpercent by 2050;

FYRZ FT2NJ oA2Ylaa G2 StSOUNAROAGeEzZ  (éeSyide LISNOSyd Gl NBS
F2N HAMA FYR HAHNEODO®

*BIOENERGY INTERAGENCY WORKING GRP., BIOENERGY ACTION PLAN FOR CALIFORNIA 3 (2006), available at
http://www.energy.ca.gov/2006publications/CEBD0-2006-010/CE&00-2006010.PDF.

20 x28ySNBe ! OGAz2y tflys /1 [® 9b9wD, /haaQbs
http://www.energy.ca.gov/bioenerg_action_plan/ (last visited Jan. 27, 2013).

1 BIOENERGY INTERAGENCY WORKING GRP., 2012 BIOENERGY ACTION PLAN 17 (2012), available at
http://www.resources.ca.gov/docs/2012_Bioenergy_Action_Plan.pdf.

»21d. at 2@21.

*3CAL. STATE BD. OF FORESTRY &IFIRBFR / ! [ LChwbL! Q{ Chw9{¢{ ! b5 w!bD9[! b5
(2010), available at http://frap.fire.ca.gov/assessment2010/pdfs/california_forest_assessment_nov22.pdf.

#CAL. STATE BD. OF FORESTRY & FIRE PROT., 2009 CHARTER, INTERAGENCY

FORESTRY WORKINGWRON CLIMATE CHANGE 2 (2009), available at
http://www.bof.fire.ca.gov/board_committees/interagency_forestry_working_group/mission_and_goals/
charter/ifwg_charter_final47-09.pdf.

?® INTERAGENCY FOREST WORKING GRP., THE EFFECTS OF FOREST AND RANMGEDNSDORE
GREENHOUSE GAS GOALS 2 (2012), available at
http://www.bof.fire.ca.gov/board_committees/interagency_forestry_working_group/current_projects/ifw
g_task_2_final_3_20_12.pdf.

5 L[ YLbb9,S /![® 9b9wBROGRESSREPORT: LC2D ¢! {Y | o

PRESENTATION TO BOARD OF FORESTRY AND FIRE PROTECTION 1 (2012), available at

http://www.bof fire.ca.gov/board_committees/interagency_forestry_working_group/current_projects/pre
sentation_to_the_board_february_and_march_2012/task3_bof _030712.pdf.
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sustainable forest landscapes when forest biomass is utilized for biofuelserms of

resiliency from disease, drought and fire; ecological function and health; and biological

LINE R dzO If afsa indicates that it will focusnoeconomic and social sustainabifiand

is conducting public outreach and research (including {sidatle case studies) that will lead to

strategies that address the three tenets of sustainabffitg98 Understandably, its research

has centered on wildfes and the impact of fuel treatments (which can be used as feedstocks

for fuels) on wildlife and biodiversity, water quality, soils, and nutrient cyéffHgastly, it is

FLILX @Ay3 fAFTSOeOES Fylfeara G2 O2YLlgkhkte @l NRA 2 dza
and federal management guidelines with 3rd party forest certification systems and

LINR ( 202t a ¢

The LCFS requires fuel suppliers to reduce the carbon intensity of their entire portfolio each

year relative to tle 2006 petroleum baseline, with the goal of reducing the overall intensity of

I T EAT2NY AL Q& (NI y&LR NI G X°2nhile ThdzStfategyt diffelisifraim mn LIS N
the RFS volumetric mandate, it still operates in the same way to incentivize forest biomass
feedstocks.

wS3dzAt i SR LI NIIASE Ydzad dzas [/! G2 RSGSRI¥AYyS (K
As with the federal REF®0 pathway has been created for fordsised fuels. ARB relies on

GREET for direct emissions calculations and incorporates ILUC into fuel foGtpkivits.

regard to other sustainability factors, throughout 2@PD12 the Air Resources Board (ARB)

has cowened workgroup meetings to discuss sustainability metrics for feedstocks converted

into LCFSualifying fuels®® ARB has proposed criteria and indicators addressing soil and

water quality and biodiversity protectioff’ Whether or not formal certification W be

required is uncertain, particularly in light of pending litigation on the constitutionality of
SEGSYRAY3I &adzadGlAyloArtAade YSEH&adNBa tA18 [/ c{ OF
ARB and some workgroup members have emphasized that ARB rmssssawhether

additional certification (e.g., through a private standard) beyond application of existing laws

and policies is necessay.¢ KA & GAff NBIJdZANBE GoSYOKYI NJAy3E
Practice Rules to basic concerns enumerated in the draéiria and indicators. BoF officials

routinely attend workgroup meetings, and discussions often recognize that further
coordination between the LCFS working group and the IFWG will be necessary to ensure
consistency in SFM initiatives.

>71d. at 2

258|d.

9gee id. at 4.

20014, at 12.

261|d.

2 AIR RES. BD., CAL. ENVTL. PROT. AGENCY, LOW CARBON FUEL STANDARD: FINAL STATEMENT OF REASONS
(2009), available at http://www.arb.ca.gov/regact/2009/Icfs09/Icfsfsor.pdf.

*31d. at 1%16.

%%1d. at 107.

%5 Low Carbon Fuel Standard Sustainability Workgroup, AIR. RES. BD., CAL. ENVTL. PROT. AGENCY,
http://www.arb.ca.gov/fuels/Icfs/workgroups/Icfssustain/Icfssustain.htm (last visited Jan. 29, 2013).

2614, (embedding criteria in slide presentations).

%7see genmlly Jody M. Endres & Daniel Szewczyk, Carbon and the Constitution: Barriers

to Lifecycle Assessment Threaten the Credibility of State Bioenergy Policies, A.B.A. ENERGY COMM. NEWSLETTER
(AM. BAR ASSOC., CHI., ILL.), no. 2, May 2012, at 16 (discigssiiog [tlaiming that carbon intensity application

violates the dormant commerce clause and is preempted by federal law).

*%81d. at 18.
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/ I £ AT 2 NyhiHtradea regulakion) exempts forest biomabased fuels from carbon

accounting if produced under a timber management plan and harvested to reduce fires or

improve stand$® However, entities must still report volume and contact information for this

biomass under the mandatory reporting regulation if a certain minimum threshold emission

level is triggered’® Otherwise, direct emissions from combustion of rexempt biomass falls

within the cap, with carbon values calculated either using a federal GHG reporting rule
methodology or those set forth in the Cap and Trade regulétidxside from the timber

management plan requirement, other sustainability provisions are being considerdue

context of offset credits that can be generated from REDD profét8pecifically, the
D2OSNYy2NERQ /fAYFGS |yR C2NBadta ¢l ai C2NOS 06D

sustainability mechanisms in REDD projects that qualify for thengjprade program?”®

Renewable energy credits (RECs) generated through the RPS currently lack concrete definitions

2F aNBySsloArAtAlezéd SEOSLIWI | a oNRIFIRfé& RSTAYSR A
or contribute to any violation of a California environmial quality standard or

NB |j dzA NE'WHilg ifi erhains unclear how the California Energy Commission (CEC) will

verify environmental compliance, it does participate in the IFWG. The CEC recently issued a

study of the lifecycle effects of certain energgt®ms, including one using forest maintenance

feedstocks, and found significant net reductions of é62.

Some of the sustainability research conducted by the IFWG is funded through A.B. 118, passed

in 2007 to advance alternative fuels and vehicle technployestment®The CEC applies
sustainability criteria to make A.B. 118 awafd3with regard to forest biomass resources,

/ 9/ Qa ! ®. & mmy NB3Idz I GA2y NBldZANBA GKFGY LB NER
their feedstock, and that demonstratidie advancement of natural resource protection goals,

are those that use forest biomass collection or harvesting practices that do not diminish the
ecological values of forest stands, and that are consistent with forest restoration, fire risk
management ad ecosystem management goaf&The regulation states that preference for

Fdzy RAy3 oAff 0S 3IAAGSy G2 (Kzpa¥ caiic@@sand a (KL {
provides examples of certification regimes including the Forest Stewardship CBuncil.

LY FTRRAGAZ2Y G2 0KS &addzadGrAYylIoAfAle LINRPOAAAZ2YA
maintains comprehensive generic forest protection policies and carbon accounting

29 CAL. CODE REGS. tit. 17, § 95852.2(a)(4) (2013).

2" CAL. CODE REGS. tit. 17, §§ 95103(j), 95852.2 (2013).

*LCAL. CODE REGS. tit. 17, §§ 95582(i), 95752.1, 95103()) (2013); 40 C.F.R. § 98.33 (2012) (providing federal
calculation methodology for GHG emissions).

22 gee infra text and notes at 4668.

*Dh+9wbhw{Q /[Lal!¢9 3 Chw9{¢{ ¢! {ATIONS @R SUBNADIONAL BREDDL Db w9 .
FRAMEWORKg&6(2011), available at
http://www.gcftaskforce.org/documents/REVISED_DRAFT_Task%201_Subnational_REDD_Frameworks_Report.pdf.

2™CAL. PUB. RES. CODE § 25741(a)(2)(B)(ii) (Supp. 2012); OFFSET QUALITY INITIATNVEG NOARBON

MARKET INTEGRITY: WHY RENEWABLE ENERGY CERTIFICATES ARE NOT(2068SER&iIdble at
http://www.climatetrust.org/pdfs/ JuneBrief.pdf.

a1 wD!'w9¢ Y® albb 9¢ ![®Z b! ¢Q[ w9b92!.[9 9bowD, [!. o=
EMER®NG DISTRIBUTED GENERATION TECHNOLOGIES IN CALIFORNIA 44 (2011),

available at http:// www.energy.ca.gov/2011publications/CHiID-2011-001/CEE&00-2011-001.pdf.

"% Assemb. B. 118, 2007, chap. 750 (Cal. 2007) (codified at CAL HEALTH & SAFETY CODA, § 44270

2" CAL. CODE REGS. tit. 20, § 3101.5(b) (2013).

Bry[® 1/ h59 wOD{® GAGO®D MHEI 3 omMnMOPRIADINESTMERTOPLANHFORH O T /! [
THE ALTERNATIVE AND RENEWABLE FUEL AND VEHICLE TECHNOLOGY PROGRAM 84 (2011), available at
http://www.e nergy.ca.gov/2011publications/CH00-2011006/CE®00-2011-006-CMF.pdf.

2 CAL. CODE REGS. tit. 12, § 3101.5(b)(3).
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considerations. The Timberland Prativity Act of 1982 designates commercial timberland
zones within the Stafé’219 to control uses of timberlands to ensure lelegm productivity of
California forest resource§220 However, environmental considerations are part and parcel
2T & LINE Rioderithe Griarly Seéivironmental statutes that apply. California requires
environmental review of state action through the California Environmental Quality Act (CEQA),
similar to federal review under NEP%221 CEQA reaches private forest lands when the state
finances the activities or when a government agency must approvéa2 Under CEQA, if
alternatives are available, the project sponsor must incorporate them into the project proposal
02 GaOLBNBOSY(l AAIYATAOIYGII #PeaRI YA BA R yit G SA Yil2l
or has the potential to cause substantial, adverse change in physical conditiotige of
proposed project are®® and cumulative impact&®

GHG emissions are assessed under CE®R NJ a L2 6 Sy dAltt AyONBYSyiGlt O
instk R 2F 'y 2@SNI NEGASG 2F aiKS HreadSy dal f :
agencies must make a godaith effort to calculate or estimate the amount of GHG emissions

resulting from a project when determining significarfteThe method, howeveliis left to the

f SIR | 38y O&%Qnrd the agerONBai Hefeymine that a project complies with an

existing GHG regulatory program such as the PCRgleed, anyone conducting a CEQA

analysis of GHG emissions would likely want to borrow from compétikRodologies that have

already been developed. If GHG emissions are cumulatively considerable, and thus require
preparation of an environmental impact report (EIR), the agency must consider feasible GHG
emission mitigation measures

As part of the enviromental review of biodiversity effects, CNRA determines whether
incremental contributions are cumulatively considerable in relation to whether the proposed

project complies with previously approved habitat conservation plans (HCPs) or natural
community coservation plans (NCCP&8son 'y 9Lw Ydzaid adAatf 0S8 LINBLI

Pt AF2NYALE CAYOSNIFYR t NERAZOGAGAGE 1 OG 2F mMpyHS /! [ ® Dh+
8114, § 51102.

?82 California Environmental Quality Act of 1970, CAL. PUB. RES. CODEC§65.(®010); Katherine M. Baldwin,

Note, NEPA and CEQA: Effective Legal Frameworks for Compelling Consideration of Adaptation to Climate Change,

82 S. CAL. L. REV. 769, 786 (20@8uding a general explanation of NEPA).

*8CAL. CODE REGS. tit. 14, § 15002(b) (Z0IBE SSNY YSy (il t | OGA2y ¢ GNAIISNE (K
DdzA RSt AySas 6KAOK Ad RSTAYSR +a om0 wl686OGADBAGASE
financed in whte or in part by a governmental agency, or (3) [p]rivate activities which require approval from a
2SNy YSyiGlt 3Sydedé LRO

284 |d. § 15002(a)(3).

8 CAL. CODE REGS. tit. 14, § 15382 (2013).

By dzydzZt F GAGS AYLI OGaé A3da RSTAYSR o6& (KS /9v! DdARStAySa |
effects which, when considered together, are considerable or which compound or increase other

SYGANRBYYSyiGlf AYLIOGadé /! [ dhe/CEGAIGRIHO DY ®4 (i X dzMli & N SE Wifplohy
AYRAQDGARdzZEf STF¥FSOGa YlIe 068 OKFy3aSa NBadAZ GAy3a FTNRY | &aAy3f
GwoOedzydzZ 6 ABS AYLI OGa OFy NBadzZ i FTNRY AYRAGARaZatfte& YAy2N
LISNA2R 2F (GAYS®éE LRO®

87CAL. PUB. RES. CODE § 21083.05 (Supp. 2012); CAL. NATURAL RES. AGENCY, FINAL STATEMENT OF REASONS FOF
REGULATORY ACTION, AMENDMENTS TO THE STATE CEQA GUIDELINES ADDRESSING ANALYSIS AND MITIGATIOI
OF GREENHOUSE GAS EMISSIONRSURNT TO  SB97 10  (2009), available at
http://ceres.ca.gov/ceqa/docs/Final_Satement_of Reasons.pdf [hereinafter CNRA

CLb![ {¢!¢9a9bc¢ed {SS Ifaz2 .lIftRgAYT &dzZLINI y2GS wuwmI G 714
CEQA Guidelinesexplaiid K2 g (2 S@IfdzZa S DI Da AY SY@ANRYYSydlft AYLI Of
88 CNRA FINAL STATEMENT, supra note 226, at 12.

89 CAL. CODE REGS. tit. 14, § 15064.4(a) (2013).

2014, § 15064.4(a)(1).

211d. § 15064.4(b)(3).

2214, §8§ 15064.4(b)(3), 15126.4.

*%See CAL. CODE REGS. tit. 14, § 15064.4(b)(3) (2013) (describing the need to conform to
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GARSYOSE GKIG LRGSYGAlIt STFSOL
O2yaARSNI 6f S¢ R A

0SS 02 YLX A PRIBIf adeadidgeyl LINB DA
RSGSNXAYySa 0K G K LINE L2 ASR LINP2SOGQa AyONB
considerable through reliance on a previously approved plan, the agency must explain
AYLIX SYSylGdAy3 GKS LIXIly gAftf aSyadNB dhel d GKS
Odzydzt  GAGPS STFFSOG Aa ¢¥2G OdzydzZ I GA@Ste O2yaiRSN
Forestry projects go through a CEQA environmental checklist that includes the assessment of
GHG emissions and efforts to reduce emissigha. registered professional forester (RPF)
prepares the checklist in order to determine whether the proposed project may potentially
and significantly affect each natural resource concern on the chet¥list.

Both the ESR®and the @lifornia Endangered Species Act (CE®Apply to forestry

operations. CESA prohibits taking, harming, or degrading of the habitats of plant and animal

species that are classified as threatened or endangered without a p&fiithen a private

forestry projOi Aa fA1Ste G2 adGr18¢ | aLISOASE FTSRSN
endangered, an incidental take permit (ITP) must be obtained for project appfoTle

California Department of Fish and Game (CDFG) may approve an ITP only if review of the HCP
reveals that, among other things, impacts will be fully mitigated and that funding for such

mitigation and monitoring is availabf&:

California also maintains the Natural Community Conservation Planning Program (NCCPP), a
broad ecosystem initiative desigd to protect declining populations of plant and animal
species while at the same time accommodating compatible land i$8snilar to HCPE! the

NCCPP authorizes the CDFG to enter into incidental take agreements with private or public
entities for propose projects®®® The program targets both listed and unlisted specféa

goal of NCCPP is to implement conservation measures that will prevent the future necessity of
categorizing plant and animal species as threatened or endang&radreements authorized

by the NCCPP must be made pursuant to an NE&CP.

other regulations and requirements regarding greenhouse gas emissions); CNRA FINAL STATEMENT, supra note 226,

at 14¢15.

24 CAL. CODE REGS. tit. 14, § 15064.4(b)(B3)(2

295 |d. § 15064(h)(5).

2% CAL. CODE REGS. tit. 14, § 932.9 (2013); CNRA FINAL STATEMENT, supra na@®26, at 74

2TCAL. CODE REGS. tit. 14, § 932.9 (2013).

298 Endangered Species Act of 1973, 16 USC. 88 1531, 1536, 1539 (2006); Federal Habitat

Conseration Planning, CAL. DEPT. OF FISH & WILDLIFE,

http://www.dfg.ca.gov/habcon/conplan/fed_hcp/ (last visited Mar. 4, 2013).

9 California Endangered Species Act of 1999, CAL. FISH & GAME CODE2882050

(West 2006).

%0d. § 208@81.1.

%116 USC. § 1539 (2006); US FISH & WILDLIFE SERV., HABITAT CONSERVATION PLANS, SECTION 10 OF THE
ENDANGERED SPECIES ACT 1 (2002), available at

http://library.fws.gov/Pubs9/hcp_section10.pdf [hereinafter US FISH & WILDLIFE SERV., HABITAT CONSERVATION
PLANS]

92CAL. CODE REGS. tit. 14, § 783.4 (2013).

W GdzNI £ / 2YYdzyAde [/ 2yaSNBFGA2Y tEFyyAy3a 6b//t0os /1 [® 59t
http://www.dfg.ca.gov/habcon/nccp/ (last visited Jan. 24, 2013).

/e bleL+9 t[!b¢ {h/Q,3 -NACP {PROLESS 5L, (1999)h hvailableé @t | / t
http://www.cnps.org/cnps/archive/handbooks/hey” OO LI®P LIRF OKSNBAYF FUSNI /! [ @ b! ¢L+9 t]
%% Natural Community Conservation Planning Act of 2003, CAL. FISH & GAME CODE § 2810 (West 2003).

SOCAL.FISHR! a9 / h59 233 HYyAMOAOS HynpoSv 628ad wWnnooT /! [® b!¢
%7CAL. FISH & GAME CODE §§ 2801(i), 2805(e).
W RO P Hymnd wSIdANBYSyGa 2F b/ /ta AyOftdRSY om0 F RSTAYAL

80



Both HCPs and NCCPs have received extensive criticism since their intéptiermajority of
ONRGAOAAY KI & OSyilSNBR*™@ntaindd KrSbotls AGP adddMCCINA & S & ¢
processes ¢ KS ay2 &dzNLINA&Saé¢ LRtAOe FaadaNBa 1/t |yl
mitigation measures or conservation practices, including financial compensation or and use
NBAaGNROGAZ2YyaT oAttt 0S5 NBI Yzhdu&iesse® iNde arigiyaf 2 NS & SSy
HCP or NCCPh LILI2 y Sy id 2F (GKS ay2 adaNLINRaSaég LRfAOe
F3SyOASa FTNRY |LIWINRBLNALFGSte NBaLRYRAy3 G2 a&7Fdzic

Like many states, California has developed a Wildlife Action Plarc@sdéion for receipt of
federal State Wildlife Grants Program monies. The Wildlife Action Plan is used to guide
conservation decisions by identifying wildlife, stressors affecting them, and actions to ensure
their future abundancé’ California supports BM, too, through programs like the Forest
Stewardship Program and Forest Improvement Program, which provide technical assistance to
private land owners and communiti€s In exchange for financial assistance, the later
program requires checklists for owneend RPFs to evaluate impacts of the proposed
improvement'’ and a minimanagement plari*® Biodiversity programs not specific to forestry

the conservation planning NS F T¢ o6wn0 | fA&ald 2F LRAISYyidAlrt ayliddaNIt O2YY
OFYRARFGSET 2NJ 20KSN) aLISOASa 1y26y 2N NBlLazylofée SELISOGS
AYLI OGSRT 600 ARSYGATAOIGAZY T2WJ) @ KSBILX YNVWIANE O NBd TN oinAv2
LINEOSaa F2N) GKS AyOtdzaizy 2F AYRSLISYRSyild aOASYyGATAO Ay
O2yasSNBIFGA2Yy a0GNI(GS3IASAE T2N) aLISOASAE | YR VY lesedaNdesign O2 Y Y dzy A i/
principles that addresses the needs of species, landscapes, ecosystems, and ecological processes in the planning
FNBIFZé 600 avYlylF3aSyYSyd LINAYyOALX S&a FyR O2yasSNUIGAzy 32| f &
monitoring and adap@S Y I y I 3SYSyd O02YLRyYySyld 2F (GKS LXlIyXé FyR gAftft
a2 GKFG NR&A]l FrOdG2NBR Oly 0SS S@ltdz G6SRTeé 6pov O2YLIX Al yOS
F3SyOASaTEé o6c0 SyO2dzNI IBNISH I 21Fy R 21y ORZNNSYENAHI 2 ¥ YRS & { 6
interim review process for the project; and (8) establishment of a public participation process. Id.

%9 5ee Spirit of Sage Council v. Kempthorne, 51 F. Supp. 2d 31, 35, 36 (D.D.C. 2007)

(challe@Ay3a GKS @GFfARAGE 2F (GKS FTSRSNIf ab2 {dz2NLINKR&aSa wdzd S¢ 0
Fire Prot., 187 P.3d 888, 921, 933 (Cal. 2008) (holding that the Incidental Take Permit was deficient to the extent

Al AyOf dzRINR alSaGdy 0t dIST 6KAOK Ad RSISNNYAYSR o6& GKS 1 /toc
Habitat Conservation Plans, 44 ENVTL. MGMT. 1089, 1090 (2009) (listing literature that criticizes HCPs).

$10DANIEL POLLAK, THE FUTURE OF HABITAT CONSERVATIONEXPIEERNENCE IN SOUTHERN CALIFORNIA 30

(2001), available at http://www.library.ca.gov/crb/01/09/6209.pdf (explaining that criticism of HCPs and NCCPs

G2FGSy F20dzaSa 2y (GKS FSRSNIf Wb2 {d2NIINRAASAQ FaadaNIyOSaéo
150 C.F.R. §§ 17.22, 17.32 (2010); CAH. &ISAME CODE § 2820(f)(2).

2hn | dCOWD P MTDP0 OHAMANO ORSTAYAYI dwd8yFT2NBasSSy OANDdzya
circumstances affecting a species or geographic area covered by a conservation plan or agreement that could not
reasonably have been anticipated plan or agreement developers and the Service at the time of the conservation

LX FyQa 2N FINBSYSyidiQa yS3z2idAalidaArzy FyR RS@GSt2L)Syds FyR
adlddza 2F GKS O2Q0SNBR aLlSOASadveé0 o

$350 C.F.R. §§ 17.22, 17.32; GABH & GAME CODE § 2820(f)(2). See also Wilhere, supra note 248, at 1090 (citing

pn | ®Cowd 3 MTPHHO ORSEAONROAY3I LI AOLFGAZY 2F (KS day2 &dzN
$4POLLAK, supra note 249, at 30.

/1 ® 59t Q¢ hC CL{Il 9 2L[5[wW+tC%L h/b! [/UCHWHLL!D92{LS[ ¥ [!L @ICh whh b {
ACTION PLAN xi (2007), available at

http://www.dfg.ca.gov/wildlife/WAP/docs/report/fulireport.pdf.

$6CA Forest Stewardship Program, STATE OF CAL., http://ceres.ca.gov/foreststeward/index.html (last visited Feb.

B> HAMOOT [/ FEAF2NYALF C2NBad LYLNRBZGSYSy(d tNRBIAINIYI /! [d 59t
PROT.,http://calfire.ca.gov/resource_mgt/resource_mgt_forestryassistance_cfip.php (last visited Feb. 9, 2013).

i1 ® 59t Q¢ hC Chw9{c¢w, 3 CLw9 ENWIROGRAM (CFIP)IPROJEGTIREVIER w9 { ¢ L
ENVIRONMENTAL CHECKLIST (2011), available at
http://calfire.ca.gov/resource_mgt/downloads/CFIP/Locked_CFIP_Environmental_CheckList_110211.doc; CAL.

59t Q¢ hC CREPRROT. 2011 8FIP RPF CHECKLIST (2011), available at
http://calfire.ca.gov/resource_mgt/downloads/CFIP/Locked_2011_CFIP_RPF_CHECKLIST.doc.

)1 ® 59t Q¢ hC Chw9{¢w, 3 CLw9 twhe¢ds /CLt alLbL al!b! D9adhb
http://calfire.ca.gov/resource_mgt/downloads/CFIP/CFIP_MiniManagementPlan_CHECKLIST.doc.
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include the Fisheries Restoration Grant PrograhGalifornia Essential Habitat Connectivity
320

Project** and Areas of Conseation Emphasis (ACE) progré&mh.

¢ KS wNXejedyNdBrest Practices Act (FPA) establishes standards governing private forest
management activities in Californi&.The FPA charges the Califir Board of Forestry and

Fire Protection (BoF), the authority responsible for implementing policies of the California
Department of Forestry (CAL FIRE), with regulation of all timberlands to ensure sustainability
and productivity’*® The FPA requires BoF divide the state into forest districts and develop

and adopt Forest Practice Rules (FPRs) for each diéfrictte FPRs incorporate CEQA
considerations®®>as well as requirements of the Porter Cologne Water Quality Act (PCWQCA),
the CESA, and all other erorimental laws®How these rules affect forestry requires an
extensive analysis beyond the scope of this Arfiti@his abbreviated examination is not
intended to gloss over criticisms that California forest and environmental rules have not
stopped destrutive practices?® Instead, it highlights the most significant structures to inform
future debate over whether they adequately address the potentatvironmental
ramifications of increased harvests of energy biomass from forests.

The TPA requires th@alifornia Department of Forestry (CDF) to manage forests for maximum

sustained yield production (MSBJThus, the challenge with any increased energy biomass

harvesting will be balancing the statutory charge to maximize yields with sustainability, just as

with federal forests under the MUSYA. Any timber operation on private land triggers
application of and compliance with FPR4ncluding preparation and submission of a Timber

Harvesting Plan (THP) by a RPE.KS ¢ 1t YdzAd d ol 8 OKAS@HSEndl o6ty
KFENPSalG 20SN) AYSeé oKATS aoYBIFAY(llIAYywAy3d8 TFdzyO

WCAAKSNASA wSad2Nl A2y DNIyd tNRANIYS /! [® 59tQ¢ hC CL{I
http://www.dfg.ca.gov/fish/Administration/Grants/FRGP/ (last visited Jan. 25, 2013).

01 2 vy § O A @ ATIOF EISH & WILDLIBED HttfY/www.dfg.ca.gov/habcon/connectivity/ (last visited Jan. 29,

2013).

L)1 @ 59t Q¢ hC CL{Il 3 2L[5[LC9S -I):WROJECTIREPORh4H{(2000},! ¢Lhb 9at
available at https://nrm.dfg.ca.gov/FileHandler.ashx?Docnttig=24326&inline=1.

21,0 -SeleHly Forest Practice Act of 1973 (codified as amended at CAL. PUB. RES. COBDB 33461 est

2001 & Supp. 2012)).

%2%|d. §§ 4513, 4516.5.

%241d. 88 4531, 4551.

$5SHARON E. DUGGAN & TARA MUELLER, GUIDE TO THE CALIESRWIRATIRCE ACT AND RELATED LAWS

255 (2005). The THP serves as the functional equivalent of the CEQA EIR, although all other aspects of CEQA such as

public review and mitigation apply. Id.

¥ CAL. CODE REGS. tit. 14, § 896 (2013).

32 DUGGAN & MUELLER, supotée 264. The authors have written an entire book on the FPA, and thus those

interested in more intricate details should look there. Id.

8 5ee e.g., Thomas N. Lippe & Kathy Bailey, Regulation of Logging on Private Land in

California Under Governor Gray Davis, 31 GOLDEN GATE U. L. R.@h 358 HnnamM0 O6dw! 8ttt 27F KS
LINEINI YYFOGAO NBOGASga 2F G(KS adlridsSQa NBIdzA I GA2y 2F 233AYy:
goal of protecting the environmgd ® ¢ 0 @

*9CAL. PUB. RES. CODE § 4513(b).

L R® 23 npHTE nppMdp ORSTFAYAYI G0GBAYOSNI 2LISNI A2y &aé | &
timber or other solid wood forest products, including Christmas trees, from timberlands for commercial purposes,

together with all the incidental work, including, but not limited to, construction and maintenance of roads,

fuelbreaks, firebreaks, stream crossings, landings, skid trails, and beds for the falling of trees, fire hazard abatement,

and site preparation that inveés disturbance of soil or burning of vegetation following timber harvesting activities,

odzti SEOf dzZRAY 3 LINBLI N} G2NB 62N] &dzOK & GNBSYFNJAY3IZ &dzNDS
%1|d. § 4581. For a list of current THPs submitted for public comments, see (Gal#01.2

Timber Harvest Plan (THP) Database, THP TRACKING CENTER,

http://www.thptrackingcenter.org/database/thpca2012.html (last visited Mar. 1, 2013).
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continued use. 6 A G KAy (KS LI FYTis\ igcAdessretainthol dderSaRddriverse
sets of habitat to provide connectivitand identifying wagrcourses within the area of the
proposed timber operatioi>*

These requirements to protect wildlife and habitat, therefore, at least on paper would prevent
an argument that they may be considered only in relation to silvicultural support of
productivity. Harvest applicants may demonstrate achievement of MSP in three ways,
including alternatives to THPs for smaller or findustrial owners®®each must consider,
however, environmental impact8® The FPA requires the Director of the BoF to review THPs
to ensue compliance with the FPA and FPRsiith the ultimate goal of maintaining healthy
and naturally diverse forest&® FPRs charge the BoF Director with responsibility for reviewing
THPs on a largscale, cumulative basis to ensure maintenance of higher duialegical
diversity and watershed integrit§i° In this review of THPs, the Director applies the following
guiding principles:

- Achieve a balance between growth and harvest over time consistent with the
harvesting methods within the rules of the Board.

- Maintain functional wildlife habitat in sufficient condition for continued use by
the existing wildlife community within the planning watershed.

- Retain or recruit late and diverse seral stage habitat components for wildlife
concentrated in the watercourse drlake zones and as appropriate to provide
for functional connectivity between habitafé’

- Maintain growing stock, genetic diversity, and soil productitity.

Thus, at least on paper, BoF should consider landscape impacts from increased
biomass harvests they occur. The public, too, is entitled to review TEfPa|though the CDF
Gk tyz2aid |t gl &&Anlpeibtd ge8king to dokvBrivtkdree contiguous acres or
more to a nortimber use (e.g., agriculture) must apply for a Timber Conversion P&fmit.
Conversion to agricultural energy biomass, such as short rotation woody crops, has been a
great concern of environmental groups.

FPRs require maintenance, protection, and restoration of affected beneficial uses of water,
and beneficial functions of rip@n zones, during and after timber operatioiSPCWQCA

gives the State Water Resources Control Board the authority to implement state water rights
and water quality policie¥®® PCWQCA divides California into nine Regional Water Quality

%32CAL. CODE REGS. tit. 14, § 897(b){BADUGGAN & MUELLER, supra note 264, at 158.

%83 CAL. CODREGS. tit. 14, § 897(b)(1)(C).

¥41d. § 1034.

¥5DUGGAN & MUELLER, supra note 264, aj660

3|d. at 16164. For a more detailed analysis of standards for the protection of animals and plants, see Chapter 5.

Id. at 253317.
%7CAL. CODE REGS. tit. 14, § 897.

338|d.

339|d.

MeKS '{ CA&AK 9 2AftREATS {SNBAOS RSTAYySa asSNIf adlra3ase I a
LX Fyd O2YLRAaAAGAZ2Y A& OKFy3aAy3d Ay | LINBRAOFIGES glezé HKA
community that A £ £ S @Sy ddzartte o685 NBLILIFIOSR o6& | RAFFSNBYy(d INRdzI

WILDLIFE SERV., APPENDIX FOR THE FINAL COMPREHENSIVE CONSERVATION PLAN AND ENVIRONMENTAL IMPAC

STATEMENT FOR THE LITTLE PEND OREILLE NATIONAL WILDLIFE -RERR@B),, akailable at

KUGLYKkKKG66PTHadI20k LI OAFAOKLI I YyYAYIAk[t hOOLK GHDPLIRTFD &

351416 F3S 2F RS@GSt2LIYSy(dx dzadz £ 8 R2YAYlIGSR o0& I NASx: 2¢
Id.

#2CAL. PUB. RES. CODE § 4582.7.

*3DUGGAN & MUELLER, supra note 264, at 129.

#4CAL. PUB. RES. CODE § 4621.

¥°1d. §§ 4514.3, 4562.7.

346 PorterCologne Water Quality Control Act of 1969, CAL. WATER CODE §814806QWest 2012).
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Control Boards, whichnust develop Basin Plaf¥.The Basin Plans designate beneficial uses of
water, water quality standards, and necessary actions to maintain those stanfainisiuding
regulation of point and noipoint sources of pollution to state surface water and grouatkv
resources through issuance of pollution discharge perfiitShe Director must disapprove
THPs that would otherwise violate water quality control plans created by the State Water
Resources Control Board.

CNRA has expressed coneeabout the effects of climate change on forest fifdaVarmer

climates generally lead to longer summers and to dried vegetation that fuels and hastens fire

ignition and spread®/ bw! Kl & 02y O0f dzZRSR G(KIG GKA&a OKIy3sSR
increase KS ydzYo SNJ I yR Ay (i yha LCalifernia2CfficeTo? BhlraninenfalA NB & @ ¢
Health Hazard Assessment (OEHHA) also has determined thatelomdire management

strategies and land uses that are intended to suppress surface fires generally change the
structure and density of vegetative biomass, which can increase the likelihood of fore¥t'fires

that release copious amounts of carbon into the atmosphere.

One of the greatest sources of angst regarding the sustainability of farestergy biomass

originates in hazardeduction exemptions often contained in forestry regulations. In
California, operators are exempt from preparing a PHPK Sy KI NBS&aGAy3a &aRSI R:
RAASIFASR GNBS&ET aFdsStg22R 2N) aLX Ad LINRBRdAzOGa¢T
aATS GAYOSNI TNRBY a&adzomadlydAalrtfe RIYFISR GAYOSNI
that reduce flammable materials, sucts avegetative fuels and tree crowns, to create
fuelbreaks®™® Persons conducting timber operations that fall within an exemption category
Ydzali adGAff adzoYAl: K2gSOSNE dal y2GA0S 27F LINELR
CAL FIRE before commencinghbém operations”>’ Exemptions are presumed to impose no

significant adverse environmental effects and are not subject to the BoF review standards

imposed on THPs. Proposals are automatically approved within a specified time period if the

Director fails to acon the proposaf”®As with the litigation that eventually enjoined the

categorical exemptions contained in the federal Healthy Forests Restoration Act, lack of review

for exemptions creates fears that the forest industry will exploit exemption standardsadid

more stringent and time consuming THP stand&rds.

*71d. §§ 13200, 13240.
814, § 13241.
*91d. § 13260.
*0CAL. ODE REGS. tit. 14, § 898.2h (2013); CAL. CODE REGS. tit. 23, § 3 (2013).
%1 CNRA FINAL STATEMENT, supra note 226, at 7.
%214, (citing A.L. WESTERLING ET AL., CLIMATE CHANGE CTR., CLIMATE CHANGE, GROWTH, AND CALIFORNIA
WILDFIRE 10 (2009), available at httpaw.energy.ca.gov/2009publications/CECE2009-046/CEE&00-2009
046-D.PDF).
%31d. (citing OFFICE OF ENVTL. HEALTH HAZARD ASSESSMENT, INDICATORS OF CLIMATE CHANGE IN CALIFORNIA
131 (2009), available at
http://oehha.ca.gov/multimedia/epic/pdf/ClimateChandyedicatorsApril2009.pdf [hereinafter OEHHA]).
%4 OEHHA, supra note 292, at 134.
z:ZCAL. CODE REGS. tit. 14, § 1038 (2013).

Id.
%714, § 1038.2.
*81d. § 1038. See also CHRISTOPHER A. DIGESNETH DELFINO, A COMPARISON OF CALIFORNIA FOREST
PRACTICE RULES AND TWO FOREST CERTIFICATION SYSTEMS, 44 (2003) available at http://sotsnf-org/pdf/Cal_Poly
Forest_Practices n 10 ®LIRT 66 W9BESYLIiA2ya | NB WYAYA&atiod MAdlafeQ o6 dzii 2 YI
LINBadzySR (2 KIFI@S | YAYAYIf | ROSNAS STFFSOG 2y GKS Sy@ANRYY
¥9DICUS & DELFINO, supra note 297, at 44.
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Recognizing possible loopholes in the exemption standards, the BoF has imposed limitations

and penalties on timber operations subject to exemptid¥dzor example, the BoF has clearly

indicated tha all exempt timber operations must still comply with provisions of the FPA and

FPRs that would be applicable to THP&cluding rules and regulations governing timber

harvesting requirements and environmental protection measuifégll timber operation

exemptions are limited to one yedf? In addition, the harvest of dead, dying, or diseased trees

YR FdzStf g22R 2NJ aLX A0 LINPRdAzOGA Aa ftAYAGSR G2
I ONB ¢ SsAGKAY GKS 3S23NI LIKRI00RehoMdlor cattifig tidds & (G A YO S N.
reduce flammable materials and create a fuel break is limited only to trees within 150 feet of

'y aF LIWINRPOGSR FYR tSHIfte LISNYAGGISR adNUzOG dzNB oé

Conscious of the severity and likelihood of operators exploiting FPR proceduré&alifoenia
legislature passed SB 621 in 1999 to impose harsher penalties on violators of th&°FPRs.
Conscious violators of the FPRs can incur a civil penalty of up to $10,000 per vid{atibile
biomass harvesting for bioenergy can lend support to fiirevention measures, the practice
runs the risk of being merely a pretext to avoid preparation of a THP. The limited scope of
exempt timber operations and the stiff penalties imposed on violators of the FPRs, however,
may significantly reduce the likelihdaf overharvest.

Massachusetts

While California contemplates bioenergpecific standards for forest biomass, the
Massachusetts Department of Energy Resources (DOER) issued rules in 2012 specifically
addressing the sustainability of forest biomassRee (i 2 O1 & ljdz t A Fe8 B¥TAe F2 NJ (K¢
rules are based in part on the mugliblicized Manomet Studythe first national study to

assess the possible impacts on forests and GHG emissions from the transition from traditional

fossil fuels to bioenergy® The study analyzed three core questions: (1) the GHG implications

of forest biomass substitution, (2) the amount of available forest biomass necessary to support

GKS adlisSQa SySNHeée 3F21faz FyR o600 (GKS BRGOGSYUGAL f
in state forests and the policies necessary to ensure the continued sustainability of the
harvests®’®309 With regard to the latter, the study examines sustainability rules in various

states and recommends generally how to structure standdfi§enerally,the report
NEO23ayAl Sa (GKS ySSR F2NJ FRRAGAZ2YI auI yl“? J'?“
SYGANRYYSyY Gl f LJN\E(]SOG)\z)/Zé GGKS 206t A3l 2y 02
F2NJ INBIUSN) | OO2dzy il 6Af Al & Sscapeli 3HBF FOQ&' rt\l\lfé')}:if
aF2ft26Ay3a GRS tSIR 2F 20 KSNE &

(

%0 CAL. CODE REGS. tit. 14, §§ 1038, 1038.1, 1038.2.
%14, § 1038.1.
®2HEATHER MORRISON, YANA VALACH@USRALYNN NUNAMAKER, LAWS AND REGULATIONS AFFECTING
FORESTS, PART I: TIMBER HARVESTING 7 (2007), available at http://anrcatalog.ucdavis.edu/pdf/8249.pdf.
szCAL. CODE REGS. tit. 14, § 1038.1.

Id.
LR 1y 4 LIWINROSR | yR f S amplyfvith thelaNarmiad § SR 2 G NHzOG dzNB ¢ Ydzad ¢
Building Code. Id.
%65 B. 621 (1999) (codified at CAL. PUB. RES. CODE §§ 4612, 4554.5, 4601.1, 4601.1,
4601.2, 4601.3, 4601.4, 4601.5 (2000)). See also DICUS & DELFINO, supra note 297, at 51 (explaining that, prior to
HANNENBOIKIF & fAGGES SyT2NOSYSyld +OFAfFotSE F2N OAz2€ G2NA
HAnNnnYS AaYdzOK aGAFFSNI LISyl tiASa F2N) O2yalOAazdza GAz2ftli2NA 27
%7CAL. PUB. RES. CODE § 4601.1 (Supp. 2012).
%68 225 MASS CODE RE&14.0%14.13 (2010).
%9IMANOMET CTIROR CONSERVATION SCI., BIOMASS SUSTAINABILITY AND CARBON POLICY STUDY 6 (Jun. 2010),
3r317\(/)ailable at http://www.manomet.org/sites/manomet.org/files/Manomet_Biomass Report Full_LoRez.pdf

Id.
¥11d. at app. 15657.
¥21d. at app. 151.
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al daal OKdzaSidaQa ySg NMz S& RSTFAYS &a2daNOSa 27F aS
/' NREAYIl Qa AYLX SYSyai lbé kcohtyoverdal Massachusettst inclides

residues?’* thinnings"* forest salvag€/®and nonforest derived residues including trees

removed for nomagricultural and agricultural land use charigeAdditional restrictions are
SYydzYSNI 6SR Ay | aSi 2F &LINBIRAKSSG 3FfdamRSt Ay Sa
regulated parties to prove compliance with the RPS rif&Bhe certificate must detail that

residues have been derived from harvest-dipducts or from damage caused by invasive

species to prevent prohibited material or materials in prohibited amsuinom entering the

supply chair’’® Excluded material includes biomass from old growth forests stands, naturally

down woody material, forest litter, forest floor roots and stumps, live cavity trees, den trees,

and live but decaying trees and snaj819 In adition, the amounts of biomass eligible to be

taken away from a harvest site are tied to the overall tonnage of biomass harvested and to the

quality of the soil and slope at the harvest sité.

The regulation places great emphasis on soil structure andtion. For areas deemed to be of

poor soil quality, onénundred percent of the tops and branches from the forest material must

remain on site in order to prevent erosion and to supplement soil conditions and qtfality .

OFrasSa 6KSNB a2x#g (-8 peikahteof thedtopsiaBd® @aRches from the

harvest must remain on sit& In all cases, thirty percent of material eligible for thinning must

remain®'1  32Af RSaAIYIGA2y 2F Ga3I22Ré 2N aLR2NE Aa
DOER anthe US Department of Agriculture Natural Resource Conservation S&fvice.

From a carbon perspective, the regulation requires that the generation unit demonstrates a
fifty percent reduction of lifecycle GHG emissions, over a twgaty life cycle, compad to a

new natural gas generating facilf.In addition, each year the unit must document total
tonnage through its biomass fuel certificatééThe certificate is also used to verify the source
of forestderived residues and thinnings through either a BEchusetts Department of

MeKS tFO1 2F F RSTFAYAGAZ2Y 2F doAiz2Ylaaé SR G2 tAGAILGAZ
St SOGNROAGE ISYSNIXGA2Y FYR adatt O2dzyd G26FNR b2NIK /| NRf
370, 371, 372 (N.C. Ct. Ai011). For a general discussion of the debate about how to define qualifying sources,
see Inge Stupak et al., Criteria and Indicators for Sustainable Forest Fuel Production and Harvesting: A Review of
Current Standards for Sustainable Forest ManagemenBI®MASS & BIOENERGY 3287, 3291 (2011) (noting that
because woodfuels are collected from a wide variety of sources, some confusion has arisen over the very definition
of a forest).
e KS NBIdzA A2y RSFAYSa NBa&ARdz&ees drolucedasiab 2 LJAS ONR 21 & +FyR 2
byproduct during the normal course of harvesting material . . . . other woody vegetation that interferes with
NEISYSNIdGAzy 2NJ GKS yIFddz2NFf INRPoGK 2F GKS F2NBadz fAYAGS
REGS. § 140
¢ KS NBIdzA A2y RSTAYySa (GKAYYyAy3Ia Fa AyOfdRAy3d K2 S (NBE
during thinning operations, the purpose of which is to reduce stand density and enhance diameter growth and
volume of the residual standl. L R ®
¢ KS NBIdzt A2y RSFAYSa alfgh3sS +ta aoR6IYFISRE ReAy3d 2N F
3c’)7r7 disease, and trees removed to reduce fire hazard, but not those trees removed due to competition. Id.

Id.
a1 {{® 59t Q¢ hC 9b9wD LIGIBLE BIOMASE WOQDY FBER BWIRELIBE (2012), available at
http://www.mass.gov/eea/docs/doer/renewables/bioass/marpsrequlationbiomasseligibility-and-certificate-
guidelinedoer-112012.xlIsx
z;zLRCD Fd GFro &. A2YlF a4 wWSAUGNROGAZY & dE
381:3:
382|d.
383|d.
384|d.
385|d

%86 225 CODE OF MASS. REG. § 14.02, 14.05(1)(a)(7).
%71d. § 14.05(8).

86


http://www.mass.gov/eea/docs/doer/renewables/biomass/ma-rpsregulation-biomass-eligibility-and-certificate-guideline-doer-112012.xlsx
http://www.mass.gov/eea/docs/doer/renewables/biomass/ma-rpsregulation-biomass-eligibility-and-certificate-guideline-doer-112012.xlsx

| 2YASNDFGA2Y YR wSONBIGA2Y 65/ w0 aOdzidAy3 LX I
licensed forester, or by obtaining the signature of a professional foréée27

Beyond regulation and guidance specific to the RPBfamest harvesting activity in the state

above a certain volume must be conducted in accord with the approved cutting plan pursuant

to the Forest Cutting Practices Act (FCBAhcluding compliance with the Best Management

Practices Manual®[ A1 S .ata Ay 20KSNJ adlidSax al aal OKdz
requirements and voluntary guidance aspects of sustainability such as: planning, access roads

and trails, landings, measures to combat sedimentation runoff, stream crossings, wetlands,

vernal pools, rare and endangered species, chemical management, prescribed burning and

At RFANBTIT aAidsS Ot2a8dz2NBX | yR G%laws)ito hdfrésS 6 A G K
aesthetics, fire hazard, and water quaﬁ?ﬁLike California, Massachusetts maintainsona

Endangered Species A€that the BMP manual explains with regard to the cutting plan and
NEOASG o0& (GKS &adFGS F2NBAGSNI 2F LINRGSDGAzZzY 27F @

A keyregionfor forest biomasssupply is Northwest Russian area that includdarelia, Komi,
Arkhangelsk, Vologda, Leningrad, Novgorod and Pskov veleesralwood pellet plants have
been built over the last years (s&gurel).

About 3050 % of the total Russian wood production comes from this region (Krismann 2012).

bp: 2F wdzaail Qa b2 NlikKbehkoigal ZoreNdd &70%0of themBare f 2 OF G SR
coniferous forests (12.5% spruce and fir, 16% pine; 6% Siberian and Korean cedar pine). About

17% are secondary forests mainly planted with birch aspkn (Shvidenko et al. 2007).

Northwest Russia is a pioneer feqg for the entire Russian forest sectdhe proximity to
European markets pushed export effarespecially to Baltic Sea neighbors.

%8 |d. § 14.05(8)(a)(3)a.

$9IMASS. GEN. LAWS, ch. 132, §§ 42, 44 (1990).

*¥0DAVID B. KITTREDGE, JR. & MICHAEL PARKER, MASSACHUSETTS FORESTRY BEST MANAGEMENT PRACTICE
MANUAL 1 (3d prtg. Jan. 2000), availabletgi://masswoods.net/images/stories/pdf/BMP_Manual.pdf

¥t rak AyOfdRSa GKS GNBaAARISSE Soeaovs GNBSG2LA YR 0NF yOKS
Forestry, SOCIETY OF AM. FORES®RMIctionaryofforestry.org/dict/term/slash(last visited Jan. 31, 2013).

392K ITTREDGE & PARKER, supra note 329.

#3MASS. GEN LAWS, ch. 131A (1990); 321 MASS. CODE REGS. 10.00 (2010).

$%MASS. GEN. LAWS, ch. 131A § 44.
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Figurel. Northwest Russia and Sites of Major Pellet Plants
Sourcewww.woodpellets.com

Russian pellet productiohas developed rapidly irrecent years it has experienced a boom
from 20092011 whenprivate invesbrs mainly from Scandinavia and Germany together with
the Russian private sectdauilt new pellet plants. The statistics of the last five years shows a
clear upward trend in terms of volume. In 2010, the largest Russian pellet plitimta
productioncapacity of 1 Mt/aopened in Sovietsky, northwest of St. Petersbomghe shore of
the Baltic Sea. One of thargest pellet plants in Vyborg exported 0.5 Mt of pellets to Europe in
2012 its capacity reackd about 1 Mt per year in 2013.

In 2012, Russia produced more than 1.3 Mt of pellets, an increase of 16% compared to 2010.
However, ompared to otherforestry products, pellets aratill rather insignificant (in the low
singledigit percentage range).

Up to 2006, wood for the pellet industry in Russia came almost exclusively from sawdust and
industrial wood waste (Shablovsky 200frest residuesvere hardly used as logistical costs
were too high. However, gice 2007, more and more pellet plants directly ledseests and
process whole treginto pellets (Krismann 2012; Rilling 2012; Rilling, Krismann 2013). The
leased land that provide the trees argypically located in the vicinity.é. within a200 km
radiug of the pellet plant

After 2006, a second wave of pellet development occurred which focused on Central Russia
and was intended tocover internal consumption, especially in MoscolWowever, he
domestic consumption shargtayed below30%of total Russian pellet production due #olack
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of private or municipal pelletéating systems. Still, the goal of the Russian government is to
increasewood processing and utilizatiom the country andhe domestic use of pellets: the
objective is to increase thehare of renewable energy in Russia from 1% to 4.5% by 2020 (RU
2011).

Various data indicate that most of the wood used for pefieiductionhas been certified and
therefore originates from sustaiable sources (Krismann 201P3ase agreementfor forestsin
Russiaare now made for a period of 49 years, which ma&éorestation and other forest
stewardship activitiepay off economically.

Figure2. Charge for the world's largest pellet factory in Sovietsky in the Baltic Sea
Sourcewww.vybcell.ry The load is 1400 t of Aspen (stem wood) from Northwestern Russia
(photo April 2010)

According to the estimates of experts, further growth of the pellets is forecasted, although the
annual increasehas slowed. According to market analyses for pellets, current exports of
Russian pellets suppabout 16% of the Europegellet market(Rilling, Krismann 2013).

If the current trend of pellet exports to the EU continues, it would reach some 2 Mt per year by
2015. According to optimistic estimates, the volume of exports of pellets from Russia to the EU
could rise to 5 to 6 Mt per year by 202Riling, Krismann 2013). According to the National
Forestry Development Agency, a-26% increase of pellet production in Russia is expected in
the next few years, especialigr exportsto Denmark and Sweden.

Despite the steady increase in the entirellpe production and exports, the number of pellet

plants has declined over the last two years, as mainly small and mexiagt enterprises lost
market sharesAccording to experts,hie strength of small and mediusized enterprises
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