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Overview: Forest and Carbon

Climate change and energy policy will have major implications
for forest management and markets

New, expanded market opportunities for landowners and
sustainable forestry include:

Carbon markets: RGGI offsets
Biomass: offsetting high carbon fossil fuels
Biofuels: offsetting high carbon liquid fuels

Forests are both carbon “sinks” and emit CO2. Practices to
address both include:

Reforestation

Modifying forest management practices to increase on-
site sequestration (increase growth, decrease decay)

Avoiding land conversion

-
\/\ Environment
m 9 Northeast



Climate Change Trends:
Atmospheric CO2 Levels

Figure 1: Changes in Carbon DioXide and Temperature in the last 400,000 years
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Figure 1: Fluctuations in temperature (blue) and in the atmospheric concentration of carbon dioxide (red) over the past 400,000 years
as inferred from Antarctic ice-core records. The vertical red bar is the increase in atmospheric carbon dioxide levels over the past two
centuries and before 2006. From A. V. Fedorov et al. Science 312, 1485 (2006). . ‘
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Climate Impacts in Maine

Dominant Forest Types

Current, 1960.1990  Average 5 GCMs, 2070-2100 "

Over the last 100 years,
average rainfall in parts of

state has decreased by 20% _ _
] White-Red-Jack Pine

Over the same time period, [ Spruce-Fir

the average temperature in [l Loblolly-Shondleaf Pine
. . [:] Oak-Pine

Lewiston has increased 3.4F I Oak-Hickory

B Maple Beech-Birch

By 2100, the sea level in
Rockland is predicted to rise
* Average of 5 different Global Circulaiion Models:

14 inches 1. Canadian Climatic Center
2. Geophysical Fluid Dynamics Laboratory
3. Goddard Institute of Space Studies (NASA)
4. Hadley Centre for Climate Prediction and Research (UK)
Source: US EPA 5. United Kingdom Meieorological Office

Environment
m 9 Northeast



Projected climate “migrations” for New
England

Warming WI” not be evenly Massachusetts New Hampshire
distributed around the globe

Land areas will warm more

than oceans in part due to 19611930 N Vil
water's ability to store heat. Wiy m . Al
High latitudes will warm more o L
than low latitudes o oo 2070-2099 2070-2008

The northernmost regions of F imm
North America could warm ek 4

substantially more than the

global average B Hiher rmissions Scened S,

Lipver ETiSales SCanmano Lowser Emivsians Scenanin
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What Can We Do?
Targets & Solutions

Constrain global warming to
the lowest rate feasible in
order to limit “severe
disruption” of natural
ecosystems caused by climate
change.

If we start making reductions
right away, we can avoid
making highly disruptive
changes to our economies and
way of life later.

August 2001: Maine endorsed
NEG-ECP reduction targets for
2010, 2020 and long term of
75-85%

June 2003: first state to set
legal GHG targets

December 2004: Climate
Action Plan, outlining actions
for reductions in every sector

December 2005: Maine joined
RGGI, the nation’s first
mandatory cap-and-trade
program

June 2007: Legislative
approval, Gov. Baldacci signs
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Biomass: Energy Independence,
Carbon Neutrality
-]

Biomass plants can be close to carbon neutral if
consider net emissions from growing stock v.
stack emissions

Market premium Iin state Renewable Portfolio
Standards. However:
Stack emissions can be as high as coal plants
Need to calibrate source/stack net
Need emission standards for NOx, etc.

Carbon Neutrality: Require Sustainable Forestry for
virgin source material
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Biofuels: Cellulosic Fuels Have
Carbon Mitigation Potential

*

Table 2.1: Comparison of Recent Studies of Net GHG Emission Reduction s from Fuels

* Source: ENE, Climate Change Roadmap for
New England and Eastern Canada (2006)

Net-GHG Emissions Reduction
(%, positive numbers indicate lower

emissions)
Boundary  Source Fuel Type Low High
References are Gasoline and/or Diesel 0%
Life Cycle Fuels Analysis (with land use impacts)
Delucchi, 2006 Draft Corn Ethanol -6% 2%
Cellulosic Ethanol 52%
Biodiesel -53%
Life Cycle Fuels Analysis (without land use impacts )
Farrell et al, 2006 Corn Ethanol -2% 13%
Cellulosic Ethanol 88%
Hill et al, 2006 Corn Ethanol 12%
Cellulosic Ethanol High
Biodiesel 41%

Sources:

M. Delucchi, 2006, Lifecycle Analysis of Biofuels - Draft Manuscript,
A.E. Farrell et al, 2006, Ethanol Can Contribute to Energy and
Environmental Goals, Science V. 311 (506-508)

J. Hill et al, 2006, Environmental, Economic, and Energetic Costs and
Benefits of Biodiesel and Ethanol Biofuels, PNAS Vol. 103 No. 30
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Carbon Markets: Pay to Increase
Carbon Storage in Forests

An Offset allows the holder to emit (or retire) a given amount of CO2
(one allowance equals one ton of CO2)

Offsets may be sold to:

Emitter, for compliance with a regulated emissions ¢ ap
Regional Greenhouse Gas Initiative (RGGI) for Northeast U.S. (2009)
Kyoto (CDM)

Canada’s Large Final Emitter and Offset Program (proposed 2008, on hold)
New California Laws and Future Regs. (AB 32 & SB 1368)

Emitter operating under a voluntary emissions cap
Chicago Climate Exchange
The Climate Trust

A carbon trust that invests in offset projects and permanently

“retires” the credit
The Climate Trust (Oregon — 1997)

Pacific Forest Trust (California) packages and sells carbon credits from

managed forests in the U.S
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Carbon Markets: RGGI

Regional Greenhouse @ SEP—
Gas Initiative (RGGI): a Hortheast

state initiated cap and ,

trade program for carbon : . ee ’
dioxide emissions from s - P
power plants over 25 '
MWs

Cap starts in 2009;
may expand to other

sources and
emissions over time . N A T e
25% reductionslyear O @ U 8w
starting 2015 for 10% @ T g
reduction by 2018 N -
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RGGI Offset: 5 Initial Types

Initially Eligible Projects (Section 10.3(a)(1))
() Landfill methane capture and destruction;
(i) Reduction in emissions of sulfur hexafluoride (SF6);
(i) Sequestration of carbon due to afforestation;

(iv) Reduction or avoidance of CO2 emissions from
natural gas, oll, or propane end-use combustion due
to end-use energy efficiency; and

(v) Avoided methane emissions from agricultural
manure management operations.
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RGGI Offset: Balancing Issues

- ]
Five point test — “R.S.V.P.(E)”

Real: able to quantify an actual and measurable reduction in emissions.

Surplus (additional): additional or surplus to reductions in emissions
that would occur under business as usual activities, above and beyond
what would have occurred absent any funding for the offset project.

Verifiable: sufficient measurement and documentation to allow
independent auditors to assess and confirm project eligibility and
performance

Permanent. be lasting, ensuring that a reduction in emissions is not
capable of being reversed at some future point in time.

Enforceable: able to enforce compliance or require a return of the offset
credit if other requirements are not met.

Applies to existing and new offset types
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Carbon Markets: California

Climate Action Registry

Voluntary registry and rules Eligible projects include:

(protocols ) for reporting emissions
(company, indiv projects)
Forest Sector Protocol for entity-
wide reporting (accounting rules for

emissions across entire company
and holdings)

Forest Project Protocol for project-

Conservation-based forest
management;

Reforestation; and
Conservation

Projects located in California,
may be expanded later

level reporting (offset projects) Requirements

A forest entity is a private or public
entity that owns at least 100 acres of
forest

If an entity chooses to report a
project, it must also report entity-
wide emissions

Perpetual easement

Native forests (species native
to CA)

Natural forest management =
multiple ages and mixed
species
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California Approach

Project Requirements (Baseline and additionality)

Reforestation — out of forest for past 10 years, plus a characterization of
activities that have kept land out of forest cover

Forest Management - practices must be over and above those required by the
Z'berg-Nejedly Forest Practice Act (largely considered the strictest forest
practices act in the nation)

Conservation - proof of a site-specific threat, or based on county-wide
conversion trends, using data from the Fire and Resource Assessment Program,
California Department of Forestry and Fire Protection

Leakage: partially addressed through entity wide reporting

Accounting for wood products (carbon storage)

Protocol provides for how to account for wood products; ie, account for storage
and decay in harvest

Net effect is that the landowner gets credit for storage in wood products (not

substitution effects)
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Factoids: Forests Play a Big Role

Maine GHG Emissions (energy, transportation, buildings, waste)

29 MMTCO2e in 2000, roughly 15% of New England emissions of 205
MMTCOZ2e.

Land Conversion:

An acre of developed land loses 100-235 metric tons of CO2e (50-67% of
its total)

If 5,000-10,000 acres of Maine forests are lost to development
annually, the carbon loss is up to 2.3 MMTCO2e

Carbon friendly forest management
Can improve carbon storage by 60% (44 MTCOZ2e for ECT v Heavy Cut)
on-site
more if credited for biomass, wood substitution

Additional sequestration practices could add 25 - 41 MMTCO2e (12-
20% of current emissions) in New England
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Summary: Climate Change and Maine
Forests

Maine landowners will have new markets created by
climate and energy drivers in carbon markets, biomass
and biofuels

Participation in new markets Is dependent upon
sustainable forestry practices

Need to value land protection, maintaining forest land —
offsets are one of several tools

Land sector may eventually be included in an economy
wide cap and trade program

Maine Is in an excellent position to be a world brand
leader in sustainable forestry
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Contact Information

Daniel L. Sosland
Executive Director
dsosland@env-ne.org
(207) 236-6470

Ellen B. Hawes
Policy Analyst — Forestry
ehawes@env-ne.orq
(207) 761-4566

Environment Northeast
P.O. Box 583
Rockport, ME 04856
Portland, ME / Boston, MA / Hartford, CT / New Haven, CT/ Providence, RI

Wwww.env-ne.org
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