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The American Response to Climate
Change: Forestry and Land-Use

A memorandum intended to prompt discussionhgtAmerican Response to
Climate Change Conferencé

The purpose of the Forestry & Land-Use Working Group is to examine
the range of possible strategies to sequester carbwithin the U.S.
through protecting and expanding forest cover andmproving land-use

practices?2

This memorandum examines the opportunity to sequeatbon within the United
States through forestry management and land-usggsoand programs. Itis
organized into five sections:

* Need for action

* Goals for U.S. forestry and land-use policies

» Inhibitors to forest growth as a method of carbequestration
» Possible policy initiatives

» Suggested issues for discussion

1 Prepared by Carter Bales and Tiffany Clay in ctiaion with the Forestry/Land Use Sector Advisdsam, which includes Peter
Stein (chair), Carter Bales, Sandra Brown, Tiff@igy, Brad Gentry, Bill Ginn, Jeff Horowitz, Michlagenkins, David Liebetreu, Al
Lucier, Jason Scott, Bill Stanley, Mike Virga, dralrie Wayburn.

2 Agricultural practices as a source of carbon semagon are excluded from this Working Group.




NEED FOR ACTION

With roughly a tenth of the world’s total land area and 10% of its forests, the
U.S. carbon sink potential is significan® Indeed, the annual carbon sink from
U.S. pastureland and cropland (which, combinedercbelf of the U.S.) and forests
(another third of the U.S.) is just over one gigafGt) of CQ per year, an offset of
14% of total U.S. annual greenhouse gas (GHG) éoniss

Due to the preponderance of land, incremental aleiefrom conservation-
oriented policies is huge: upwards of 400 mega(btiy of additional carbon per
year according to a recent McKinsey study. Thé&XeMt constitute 16% of the
total U.S. abatement potential by 2030 (an oppdstidb% greater than
transportation abatement opportunities) and a Blee&26 of the nearly 7 Gt of
global abatement that could come from forestry and laseHelated measurés.

Table I: Clusters of U.S. abatement potential — 2030
Gt CO, per annum for options < $50/ton CO2; Percent of total abatement opportunity

29
27%
24%
21%
16%
12%
Abatement Power Buildings & Industry Carbon sinks Transport.
opportunity appliances

* Excludes agricultural sink potential, which could create an additional 100 million tons of annual abatement
Source: McKinsey Greenhouse Gas Abatement Mapping Initiative, 2007

While attention is often paid to the role that thedeveloping world can play in
preventing deforestation as part of a solution tolte climate crisis, scant
attention has been paid to the sizable role that oservation efforts and
sustainable forest management can playithin the U.S. The vast untapped

3 carbon “sink’—sometimes referred to as carbonxfiurefers to carbon that is pulled out of the atptuere and stored terrestrially
as solid carbon. The net annual sink is therefogeamount of carbon transferred annually from, €@m to solid carbon, less the solid
carbon that decays and becomes.Cthisoffset is the opposite of emissioabatement, which refers to the prevention of carbon going
into the atmosphere in the first place. Carbokssare often referred to as “offsets” since thajrectly reduce net GHG emissions.
For additional clarification on terminology, pleasger to Table V in the appendix; figures from USBorest Service.

4 McKinsey & Co.,Reducing U.S. Greenhouse Gas Emissions. How Much at What Cost?, December, 2007; Vattenfall; figures exclude
additional sink potential from agricultural landeushifts (e.g., implementation of conservatiomgé and cultivation of winter cover
crops).



sequestration potential of U.S. land necessitatési@s to unlock these
opportunities.

Such action to grow the U.S. carbon sink is all thenore imperative in light of
trends forecasting the impending decline of America carbon-sink potential.
Despite growing by 25% since 1990 as a result degpread reforestation over the
past century (mainly in the South), the EPA prgehat the annual sink will
decline by 7% between 2010 and 2030, due primaoign expected slowdown in
afforestation efforts and carbon uptake rates {sdxée 11)> Conversion of forest
land to residential and commercial development aldb drive the projected
decline—a trend that has escalated over the paatdeparticularly in the
Northeast where there is rapid development (se&Ndb appendix)® According
to the U.S. Forest Service, 20 million hectare®aést land across the country are
expected to be developed for urban and communéyg by 2050.

In the absence of near-term economic incentives, gaing “sink destruction”
will materially decrease the extent to which the n@on’s rapidly growing
emissions are offset. In addition, serious ecolagil effects will result including
the loss of natural habitats and biological divtgrsiestruction of open space,
contamination of natural water supplies, land enosand the loss of recreational
lands, among others. Many of these effects aggarsible.

Consequently, the U.S. must reverse these trendsttugh policies and

programs aimed at increasing forest cover in the \&., either directly through
government grants to fund forest and land-use cwvasen projects, or indirectly

by providing incentives to private players and lovexels of government to finance
these projects. These actions will not only insesthe size of the U.S. carbon sink
but will also help protect dwindling open space #mnation’s biodiversity while
increasing supplies of renewable materials andggréat help reduce demand for
non-renewable alternatives with higher life-cyaeigsions of greenhouse gases.
This “convergence of purposes” makes action imperat

Note that, although the focus of this memoranduonigolicies to increase
sequestration within the U.S., the important rbke ¥).S. will have to play in
reducing forestry and land-use-related emissionsaabmust not be forgotten.

5 Figures include changes in grassland, agricultaral forest carbon stocks, as well as changearirebted stocks (landfills, wood
products, etc.); afforestation refers to forestaghoon land not previously forested, in contrastiéforestation, which involves forest
destruction, often due to land development.

6 Note that the drivers of U.S. deforestation diffearkedly from the drivers of tropical deforestatioNhereas U.S. deforestation is
primarily caused by suburban sprawl, deforestatiateveloping countries is driven by forest coni@rgo cropland and pastureland,
along with unsustainable harvesting practices. I&\thiere is timber harvesting in the U.S., mucht &f done in an environmentally-
sustainable way.

7 USDA Forest Servicelnterim Update of the 2000 Renewable Resources Planning Act Assessment, 2007.



Indeed, as the prime consumer of the harvesteduptedriving the more than 10
million hectares of deforestation occurring eacaryand 15-25% of global carbon
emissions), the increase in global land-use arebktor emissions cannot be solved
without U.S. policy initiative$. Although such initiatives are not the focus aéth
memorandum, many of the policies that are propbsed regarding the expansion
of the U.S. carbon sink—from measures that wilatgemore sound carbon markets,
to carbon finance proposals that will improve fongselated project returns, to
development planning incentives to reward consematcould undoubtedly be
applicable abroad and do much to expand globabcesinks.

Table II: Historical and projected trends in the U.  S. carbon sink

Business-as-usual gross emissions and flux* BAU net annual flux
Mt CO,elyear |:| Gross emissions Mt CO;/year |:| Changes in other stocks
[ carbon flux [ changes in forest stocks
9,708
8,630 8,644
7,505 7,806 20%

34% 34% 36% 38%

71%

66% 66% 64% 62%

-843

| | | | ‘
-10% 149 -12% -10%‘ -981

-14% -1,014

-1,051 .
1990 2005 2010 2020 2030 1,068

1990 2005 2010 2020 2030

* Business-as usual (or “BAU") refers to the expected trend-line for emissions, assuming no significant changes to the status-quo
Source: EPA, USDA

GOALS FOR U.S. FORESTRY AND LAND-USE POLICIES

Due to the magnitude of opportunities that could be&aptured at relatively low
cost, forestry and land-use management within the \3. must be a part of the
solution to growing U.S. GHG emissions.The McKinsey U.S. Greenhouse Gas

8 FAO, 2005,



Abatement Mapping Initiative found that some 32@%@ megatons (Mt) of
additional CQ could be stored annually through shifts in land;uiscluding
forestry (see Table 118.

Range of options for growing the carbon sink and en suring conservation

A

Afforestation

Offensive options

. Carbon sink v
Avoided
deforestation growth & Forest management
A conservation

Defensive options
. Open space
conservation

A majority of the opportunities highlighted in tMcKinsey report (279-411 Mt)
involves afforestation and reforestation of somaemiion hectares of marginal
land (at an average cost of $20-$30 per ton oforadbated}® An additional 41
Mt could be sequestered annually from shifts irgbmanagement practices in 18
million hectares of degraded forests, which aressy understocked, resulting in
low forest cover and, consequently, low carbon sstyation (forest management
would cost an average of $20 per ton of carboneaat Achieving this level of
abatement from forest and land management outiméte McKinsey report would

9 McKinsey & Co.,Reducing U.S. Greenhouse Gas Emissions. How Much at What Cost?, December, 2007.

10 Reforestation refers to restocking understockeestdand. Afforestation would involve plantingés on land that is currently being
used as pastureland or cropland. Note that thikldmve leakage effects, which are not accourttethfthe McKinsey offset estimates.
These leakage effects are likely to be minimal, énwv, particularly for pastureland where the Idssastureland could easily be
compensated for by shifting a greater proportiobes#f production to feedlots—a far more efficiesrn of livestock management than
range stocking (note that roughly 88% of beef patida in the U.S. occurs on feedlots, which congtibnly 0.1% of land allocated to
beef production—a fact that suggests that far gresfficiencies could be achieved in U.S. livestposduction before the leakage of
beef production offshore becomes a serious concern)

11 Estimates of degraded land acreage from Moultdtichards, U.S. Forest Service, 1990.



increase the net annual carbon sink by 30% to 4@8gh would allow it to more
than keep pace with the forecasted growth in g@14& emissions (projected to
increase 20% from 7.8 Gt in 2010 to 9.7 Gt by 203Dypnsequently, this is a
significant opportunity that must be prioritizedaddressing the climate crisis (see
Table 1V).

It is important to note that McKinsey’s estimatdikely conservative, as other
reports suggest that this potential may be evenenigA recent study on the cost of
extending harvest rotations, for instance, fourad some 210 Mt of additional GO
could be sequestered at $55/ton,@0the southern and western regions alone,
significantly more than was identified by the McKay report2 Additionally, the
McKinsey estimate only analyzed the possibilityatibresting and improving forest
management on already-degraded private lands{isigmi opportunities exist
outside of these lands, however (in public lanad$hsas national forests, city parks,
and highway medians), further suggesting the Mc&ymsstimate is conservative.
Finally, ample opportunities exist to prevent dekiation and open-space
destruction, particularly in regions like the Na#ist. Taken together, these
options— afforestation of both public and privatads, sustainable forest
management, prevented deforestation, and open-spaservation—could provide
huge opportunities to increase the U.S. forest goikg well beyond the estimate in
the McKinsey report.

Ideally, the full range of these opportunities to pomote widespread
conservation and greening would be captured. Govements can ensure the
cost-effectiveness of the efforts, however, by pritizing the highest-impact

and lowest-cost options.The cost-effectiveness of forestry and land-use
opportunities varies significantly by type and legion due to the variance in land
costs and climate. Soil moisture and clay contmbual rainfall, and temperature
all affect the type of forest growth and, hence, ¢arbon-uptake rates in a given
region. Along with land opportunity costs, theaetbrs drive differences in the
costs and potential of either establishing or naanig a forest and conserving
open land (see Tables lll, VI; appendix).

In the Northeast, for instance, forest-managememtities (which could constitute
some 8-18 Mt of carbon sequestration per yearamdgion by 2030) are far more
cost-effective than afforestation of cropland du¢hie high opportunity cost of land.
Consequently, these types of projects should bsupdrfirst before other more
expensive options are pursued. Of these actiydietsve forest management
practices such as restocking understocked stamblexaending harvest rotations

12 Sohngen, B. and S. Brown, “The Cost and Quanfitgarbon Sequestration by Extending the Foresttioot#dge,” 2006.



have the lowest marginal costs, far less than tiseaf afforestation. A recent
study, for instance, found that forest-managemetntiaes were close to breakeven
in the Northeast, whereas afforestation costs weveards of $60 per ton of
sequestered carbdd.These regional variances in the cost-effectivenésddferent
conservation efforts makes it imperative for goveents and private conservation
groups to prioritize specific sites to be preserved

Conservation and greening efforts should also pronte near-term options. The
timeline of conservation benefits achieved throlagid management differs
markedly among project types. Forest managemehaaoided deforestation
projects, for instance, begin accumulating sigaificamounts of carbon
immediately, whereas afforestation projects taket(as a forest takes time to grow
after it has been planted). Recent research hiasa¢sd that it would take an
afforestation project in the U.S. at least 75 y¢arsatch up to the benefits achieved
by an avoided deforestation project, as a newlgtpthforest sequesters a smaller
volume of carbon, even though at a faster rate thaer forestg4

Table Ill: Abatement cost curve for forest manageme  nt and afforestation, 2030, medium case*

] Forest mgmt.
@ Pastureland afforestation

Cropland afforestation
$/ton CO, i Crop !

55 r
50 r Southeast Central
45 [ states
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20 |
15 |
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5 -

Rocky Mt.
south

|
0 24 40 6 80‘ 100 120‘ 140 160 180 200 |220 240 2640 280 300 320 340
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* Cost estimates exclude potential revenue from timber harvesting
Source: McKinsey Greenhouse Gas Abatement Mapping Initiative, 2007

13 Walker, S.M., S. Grimland, N. Sampson, et al. rf&strial Carbon Sequestration in the Northeasarffities and Costs,” Winrock
International, 2007.

14 Griffen, Alec, “A Policy Framework for Includingwided Deforestation and Active Forest Managemeattiees as Forest Offset
Types in the RGGI Model Rule,” 2007.



Table 1V: Forestry opportunity as portion of total U.S. estimated abatement opportunity, 2030*

Cost
$/ton CO,e
100 _
80
60 | Aloesttion -
Afforestation — P
40 + pastureland
20 I
, L
500 1,500 2,000 2,500 3,000
-20
Forest mgmt. Mt CO,
40 (including
reforestation)
-60
-80 | —
100 |
-120 F

4

-220/E

* Note: Abatement benefits from avoided deforestation and open land conservation not included
Source: McKinsey Greenhouse Gas Abatement Mapping Initiative, 2007

These efforts should be put in place now to ensutbat benefits can be

captured most cost-effectively.As land prices continue to rise, the near term
offers the most attractive time to initiate gregnprojects, whose largest cost is
often the opportunity cost of the land on which phejects are implemented.
Moreover, the currently low cost of many land-ued forestry sink options may
provide society a cost-effective way to offset abdte emissions in the short term,
as more cost-effective methods are developed tie apaissions from other sectors
over the longer term. Indeed, as players in atketors seek more efficient
methods to reduce emissions, the offset and abatespportunities from forest
management and land-use will likely be an attractiternative in the near term.



Forestry measures, for instance, have the potedatralduce year-2030 compliance
costs by roughly $15 billiot®

This offset mechanism will be most significantmo$e regions that have set
aggressive targets for near-term emissions rechgtivVith the widespread
adoption of low-cost power abatement technologredgely within that short
timeframe (current cost estimates for carbon capdamd storage [CCS]
technologies are around $50 per ton of avoidegeGinissions), the use of offsets
could be critically important. Allowing capped $&rs to source a portion of their
emissions reductions from outside the sector pes/idr flexibility and can reduce
compliance costs, which would decrease the econburien of abatement or
allow more aggressive targets to be set. Suclstersywould have to address a
myriad of accounting difficulties, however, whiclewliscuss in more detail in the
next section.

INHIBITORS TO CARBON SEQUESTRATION

Significant challenges stand in the way of attagrtimese goals, namely, the rising
competition for land, growing demand for forestgwots, and lack of standardized
accounting methodologies.

Rising competition for land. With suburban growth, the boom in agriculture, and
in light of the emerging world food crisis, landst® are escalating. Cropland
values have risen at an average annual growtlofdi2% since 2002 and
pastureland at 10%. These rates have jumped ipatsteyear (15% and 22%,
respectively) in response to increased crop paocelsdemand for meat (see Table
VIl in appendix) and will likely continue to rispidly in response to growing
demand for ethandk

This rising competition for land will force policyakers to make trade-offs between
competing land uses, whose carbon benefits aralwalys clear—such as whether
fallow land should be used for biomass productioaftorestation. As the recent
corn ethanol debate has demonstrated, policymakexdd be made aware of the
lifecycle benefits of land-use, including the leg&affect that land-use policies
within the U.S. have produced abrddd.

15 Assuming $50/ton marginal abatement cost fromofiet€CS to compensate for the failure to take athlvge of forest offset
opportunities.

16 Agricultural Statistics Board, USDA, 2006.

17 For additional information on the com ethanatidause tradeoff, refer to T. Searchinger, R. HamIR.A. Houghton, et al., “Use of
U.S. Croplands for Biofuels Increases Greenhouses§strough Emissions from Land-Use Changeience, February 2008.
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The rising competition for land will also mean tivatreased financing will be
required to incentivize forestry and land-use coret®n and greening efforts. Of
the opportunities outlined in the McKinsey repatmost all require significant
financing support due to the high initial costs andoing expenditures necessary
to maintain the projects, financing support thatrigen primarily by the
opportunity cost of land as well as the cost ohply and maintaining trees.

Foresting 40 million hectares in line with the altiees delineated above, for
instance, would require an investment of some $@biper year, and due to the
projected rise in land value, comparable projertdikely to require even more
financing in the near futuf®. Such an investment is not unreasonable compared to
the estimated $3.9 billion per year allocated mUthS. to preserve open spaces,
forests, and working land since 2001, but it il atsizeable figuré® Consequently,
without either the inclusion of offsets in a cagldrade system or government
mandates and subsidies to protect land, the sedtarot receive the financing
needed to incentivize shifts in land management.

Growing demand for forest products Relationships between demand for timber
and forest conservation are complex and vary saotialiy among regions.

Growing demand for forest products and bioenerdlyumdoubtedly encourage
unsustainable harvesting practices and lead taektfiion and forest degradation.
At the same time, revenues from timber harvestigeolandowners with economic
means and incentives to invest in sustainable tigresactices.

Good progress has been made in recent decadesiiStiand other countries in
developing forest certification programs and othecchanisms to encourage greater
use of sustainable forestry practices includingsuess to conserve biodiversity in
managed forests and to avoid or minimize harveateas with high conservation
value. Carbon offset programs should be desigmedmplement certification and
other mechanisms for promoting forest conservadioh sustainable forest
management.

Lack of cost-effective, standardized carbon accouimtg methodologies. In the

case of the creation of offset mechanisms as parpotential cap-and-trade system,
policymakers must agree on consistent offset adcuyimethodologies in order to
establish baselines, prevent (or discount for)dgak ensure offset permanence, and
account for other environmental effects. Unlikassions abatement, which can
usually be easily measured, the value of carbdtssgxmore difficult to assess.

18 Assumes $50/acre rental and establishment levetiast (in line with the current value of margitaid in the U.S. Conservation
Reserve Program) and $13/acre annual maintenaste co

19 Trust for Public Land and Land Trust Alliandend Vote 2002: Americans Invest in Parks and Open Space, Boston: Trust for Public
Land, 2003.
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Additionality, particularly financial additionalityis difficult to prove, as it is not
always clear whether the sink would have occurrgdout outside intervention;
plus, the possibility of leakage (if conserved légads to deforestation elsewhere)
must be taken into accoud$t.So, too, is there the potential for impermandecg.,

if a newly planted tree is prematurely cut dowrnsaotherwise lost), along with the
consequences of other environmental effects suphadsction of biodiversity.

The need for aligning on consistent accounting oalogies is particularly true
for forest management and forest conservation altiget difficulty of establishing
baselines for these types of efforts comparedftoedtation and reforestation
projects. Neither the Kyoto Protocol nor majorioagl agreements like the
Northeast’s Regional Greenhouse Gas Initiative (RG&ve provisions to support
projects that reduce emissions from deforestatidnrest degradation because of
the difficulty of developing an agreed-upon accaupimethodology. Efforts are
underway to address this deficiency within RGGI.

Despite the lack of precedent, methods for meagunonitoring, and accounting
for terrestrial carbon stocks are emerging. InddeelU.S. Forest Service’s Forest
Inventory and Analysis Team keeps detailed datiithek annual carbon storage
per hectare of all major tree species by regiota(ttat is currently being updated
based on ongoing analysis). In addition, methaglekbeen developed to account
for offset measurement uncertainties: tonnage eattistounted, for instance, to
account for the probability of leakage and impererae, as was done for Bolivia’s
Noel Kempff Mercado Climate Action Project (the Vs largest forest
conservation project). The measuring and monitonethodologies of the Climate
Action Reserve, which registers and tracks offsefggts as part of the California
Climate Action Registry, already has significargukatory credibility, having been
adopted by the California Air Resources Board i@720The methodologies of the
Chicago Climate Exchange also have broad supgatiier regions looking to
develop more robust offset mechanisms could draan upese methodologies (see
appendix Table IX for additional information on tReserve}?2

20 Financial additionality—demonstrating that thejpod would not have occurred without carbon mafieting—is far more difficult
to prove than regulatory additionality (demonstrgtactions not required by law) or measuring casdmiditions from a base year (as for
afforestation).

21 Environment Northeast (ENE), Maine Forest Ser(MES) and Manomet Center for Conservation Sciefigesomet) Draft-
September 13, 2007. Prepared by Alec Giffen ahd Btagan.

22 Details regarding the Climate Action Reserve aantiog guidelines, widely recognized as one of tlesthaeveloped methodologies,
can be found at http://www.climateregistry.org/Isfprotocols/project-protocols/forests.html.
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POSSIBLE POLICY INITIATIVES

Policy initiatives can be divided into direct pragrs that take action to address the
challenge of promoting forest growth (either thrbwtirect land protection
regulations or grant funding) and indirect prograheg motivate others to take
action at the state, local, private citizen, oramigation level (either through private
financing, as is the case with offset mechanismpublic financing in the form of
tax incentives and loans).

——— Expand national parks and forests
Regulation __ |  Expand Conservation Reserve Program

L Regulate environmentally-friendly land-use and
development

Direct Base local development funding decisions on
government “Smart Growth” principles
action

Initiate land conservation and tree planting grant-

Public funding based challenge programs

L Allow local land trusts to compete for public
funding
Private

Create offset markets

finance
Indirect ! ) . .
overnment Institute tax incentives to encourage private
gction —— conservation, “Smart Growth” business

o developments, and shifts in land management
Public finance

Finance (through loans and tax credits) negative-
cost conservation and greening projects

Direct government action policy initiatives

Expand national parks and forests Covering 34 million hectares, national parks
currently constitute only 4% of total U.S. landatinal forests constitute an
additional 59 million hectares (23% of the totalkfst land in the U.S. and 7% of
total land)23 This is a large amount of protected land, bu¢stimated 65 million
hectares of additional forests are severely degréelg., are severely understocked,

23 National Forest acreage based on U.S. Forestc@&n\Forest Inventory and Analysis; total foreseage based on USDA’s
National Resource Inventory.
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resulting in low forest cover and consequently taxbon sequestration) and could
benefit from conservatio#t.

Expand the Conservation Reserve ProgramAs with forests, increasing amounts
of cropland and pastureland could benefit from eovetion, particularly as
opportunity costs skyrocket and threaten to pullgmmal land, already well below
the tolerance level, back into intensive producti@mnce its inception in 1996, the
federally administered Conservation Reserve Prodgrasibeen extremely effective
at reducing land erosion (which increases the casiitk and prevents other
detrimental environmental effects) by taking 12l hectares of marginal land
out of production.

The recent rise in crop prices, however, has emgma many farmers to “de-
enroll” from this voluntary program (participatigrear-over-year dropped 19%
between 2006 and 2007). The emerging opporturidiearmers to receive
financing for more environmentally friendly cultivan practices such as
conservation tillage (this is one of the approvéget projects under the voluntary
Chicago Climate Exchange) may mitigate some ohtren from the re-cultivation
of these marginal lands, but these approachesatitlo enough. Incentives in the
form of increased payments (above the currentafataly $45 per acre) to match
rising crop prices should be provided to countettaisttrend for those lands
identified to be most in danger of degradation fyanmduction.

Regulate land-use and developmentLand cleared for residential development
removes an estimated 50% to 67% of above-grounddse and releases 22% to
25% of soil carbo@® Localities have a number of regulatory mechaniatikeir
disposal to mitigate these effects, which include:

* The development of comprehensive Land Use Plans, igh create a
legally-binding blueprint for future development and conservation.
These plans should identify key lands and resoumbs preserved and the
proposed location and intensity of future developtse Localities can
enforce the provisions of Land Use Plans througimggng and zoning
approval decisions, which should explicitly inclyaans to mitigate the
effects of development on carbon conservation.s#tes, plus six U.S.
trust territories, have already developed Statal\iBgl Action Plans (also
known as Comprehensive Wildlife Conservation Sgia®) to set priorities
for public agency actions to conserve habitat. Wainthese states and
territories are implementing the plans through iaibnged partnerships

24 \oulton & Richards, U.S. Forest Service, 1990.
25 Environment Northeasglimate Change Roadmap for New England and Eastern Canada, 2006.
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involving public agencies at various levels of goveent and non-
government organizations. Localities should usseHaction plans” as a
reference when developing local land-use plans.

Natural resource protection laws These regulations give local planning
boards power to restrict development that will hasleerse environmental
effects, such as land filling, grading, mining, axation, soil removal,
building on floodplains, and disturbance of natuméltration and
percolation of precipitation to the groundwateré¢ab

Zoning ordinances Zoning ordinances—which regulate the use of land
the density of land-use, and the siting of develepi-are a key
mechanism by which localities can control developmd hese ordinances
should include rules governing the environmeniahfiliness of
developments—e.g., prohibit steep-slope buildimgyan construction a
certain distance from the high tide mark, or maesléb require developers
to set aside a certain portion of developed lanopa&s space. Ordinances
can also mandate that emissions from land developbeemitigated if they
are to be eligible for public funding. Effectivering techniques have
included:

— Cluster zoning, which bases development planning on tracts of land
in their entirety rather than on a lot-by-lot bas@uster
development can do much to preserve open spaddevnYork,
the state legislature has provided local governmenth the
authority to use cluster development as part af gwddivision
review process.

— Open-space zoningwhich uses clustering of building lots to
permanently retain open space. Many localitigh@Northeast
have incorporated open-space zoning. One examplegem-space
zoning is conservation subdivision planning, whatlows a
community to designate a district where new sulscwi
development is not permitted to consume more thegrtain
percentage (often 50%) of any parcel. The remgiland is
permanently restricted and further subdivisionasailowed.

— OQverlay zoningis a zoning technique for resource protection that
can be used to direct development away from enmsorially
sensitive land. Overlay districts are imposed @»asting zoning
regulations and contain added provisions to profudder
protection of specific resources (particularly usédr the
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protection of floodplains, groundwater, scenic aresteep slopes,
woodlands, and wetlands).

Base local development funding decisions on “Sma@rowth” principles.

There is already large support for the adoptioBrofart Growth principles, as
evidenced by the 2005 U.S. Mayors’ Climate ProtecAgreement signed by 319
mayors, which, among other things, adopted Smatv@r principles. Limited
programs exist to incentivize adoption of these@ples, however, particularly at
the state and federal level (as Smart Growth gelstrbeing pursued only by
localities at present). By virtue of controlliry¢je amounts of the funds localities
use for development, federal and state governnagats a unique position to
encourage such localities to implement the Smastw®@r principles they have
endorsed. Prioritizing state development fundiogpading to Smart Growth
principles incentivizes localities to protect ograces. Both Wisconsin and
Maryland recently inaugurated “priority funding'itiatives governing municipal
development budgetirg.

Sponsor challenge programs through matching grant® motivate state and
local governments to preserve open spac&hallenge initiatives can do much to
incentivize widespread conservation spearheaddoddajities—a decentralized
approach to furthering conservation, which may $east-effective, if not more so,
than massive, centralized conservation efforts.st\b the cost of conservation
involves land opportunity costs, which do not alttmweconomies of scale, and
labor, which many small-scale projects have “fraeess to because of the
potential to involve local volunteers. Such a “ldaal Heritage Lands Program,”
which could be run at either the federal or statell (or both), would ideally be set
up in the near term to induce land protection mftce of rapidly rising land values.
The program could be funded though a combinatiachaflenge grants from
federal and state governments, as well as throagdl taxes on new home sales
under a fund used for open-space protection—e.grylsind’s “Program Open
Space.2” Revenue anticipation notes (RANs) have been uskdrig forward
projected collections so that funds for open-sgaogection can be applied at the
fund’s inception rather than waiting for the furedduild up over time.

In particular, federal and state governments couldsponsor challenge grants
for local governments that develop Smart Growth deglopment planning funds.
These funds can do much to preserve open spaties fiace of development.

26 Cynthia Nickerson, “Smart Growth: Implications fagriculture in Urban Fringe AreasAgricultural Outlook, April 2001
(Washington, D.C.: USDA, Economic Research Sen26€1), 27; www.op.state.md.us/smartgrowth/smaitpfa

272,800 local projects have been funded throughititistive, which places one-half percent of theghase price of a new home or
land into a special fund; www.dnr.state.md.us/posl.h
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Massachusetts recently initiated this type of golicough its Community
Preservation Act, which provides local governmenéiching funds for projects
that preserve open spaces.

Federal and state governments could also initiatehallenge programs to
motivate state and local tree-planting programgon both public and private
lands), creating a “National Forestry Endeavor” vehal citizens feel empowered
to engage in afforestation. Particularly good atéat might be targeted are
highway medians, street sidewalks, and publicitggloperties. Matching grants
or free trees, fertilizers, and tools might be pded to spur local participation.
Albuquerque, New Mexico recently initiated suchTage Initiative” where city and
local nonprofits partnered to raise funds from oogpe and private donations to
plant trees in parks and other public places acd@wage community “park
ownership” initiative8 As with open-space conservation, tree planting beagn
initiative best accomplished at the local level tméhe potential for eliminating
many of the costs associated with large-scale edtation, including labor (through
the use of local volunteers) and land (by usingéfrland such as medians,
backyards, and open urban spaces). The receratteshFederal Farm Bill laid out
such a competitive grant program to support fopesjects2®

Allow private conservation groups to compete for fderal funds. Nonprofit land
trusts are often far more effective and efficienaking land deals than
government agencies due to greater flexibilityseltess to the community, and
reduced transaction times. As a result, they lgaven in popularity in the past
decade: between 2000 and 2005, the pace of ptaradeconservation by the
roughly 1,200 local land trusts in the U.S. tripleath total land acreage held by
private land trusts increasing from 2.5 to 5 miiliectares during the time period
(note that this is twice the size of the state eiM\Hampshirey?

Despite their conservation success in recent ybavgever, local land trusts are not
eligible to receive conservation funding in manggdictions—a reality that must

be changed to introduce more competition into caagen budgeting processes.
South Carolina’s new Conservation Bank allows thisile also holding funding
recipients accountable for results according ta@termined conservation targets—
a competitive system that ensures government fgatlssed most efficientB&

28 Tree New Mexico, http://www.treenm.com/6PROGRANHAL.

29y.s. Farm Bill, 2007.

30 Land Trust Alliance

31 bominic ParkerCost Effective Strategies for Conserving Private Land, Bozeman: PERC, 2002.
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Note that it is essential that governments not iglkeogrants haphazardly. Instead,
these grants should be distributed to ensure #sepration of identified prioritized
areas, namely, marginal land (e.g., land being tmeproductive purposes such as
ranching or farming in a way that it is not sussdie) and important ecological
habitats. Local, state, and federal governmersrphg to give significant grants
for conservation should strive to make these péen more specific. Maryland,
for instance, recently engaged in a successfutipz@tion exercise involving
biologists and natural resource managers to etisatg@ublic funds were being
expended on land of high ecological value at higk of loss to development—a
model that other states and localities should ¥eR® And, the recently enacted
U.S. Farm Bill laid out provisions to provide St&ieresters financial and technical
assistance to develop and implement statewidetfogssurce assessments and
plans to protect areas most in need of conservétion

Indirect government action policy initiatives

Create offset markets as part of a possible carborap-and-trade system Such

a system would provide ample private sector finag¢d spur investment in
greening and conservation projects, either in tif& Or abroad. The EU Emissions
Trading Scheme, along with regional U.S. agreensunth as RGGI and the
proposed Lieberman-Warner Climate Security Actr@dticed in October 2007),
allow for regulated carbon tradig. These allowances let businesses achieve cost
reductions at lower compliance costs than they diotherwise be able to achieve
with current technology.

Any U.S. offset mechanism should contain the foltaykey provisions:

* The system should recognize sustainable forest magement, forest
conservation, and land management as offset projetgpes. Forest
management, including both active practices (ettanging species mix,
thinning, extending rotation length, and proppimpgyoung trees with timber
stands), as well as passive practices (e.g., igigrazing) can significantly
increase forest carbon, along with improving biedsity. Currently,

32 Theodore Weber and John Wolf, “Maryland’s Gredrabstructure—Using Landscape Assessment Toolsemwtify a Regional
Conservation StrategyEnvironmental Monitoring and Assessment 63 (2000): 265-77.

33 u.s. Farm Bill, 2007.

34 The Lieberman-Warner Climate Security Act, introed October 2007, provides for the creation ofcadfural, forestry, and other
land-use offset mechanisms, including offsets foamservation tillage, winter cover cropping, corsian of cropland to grassland,
fertilizer use reduction, rice paddy flooding retioi, afforestation, forest management, and mamaeagement (section 2403); note
that this bill also contains provisions to dedic2b of expected revenues from the sale of emissilawances towards
conservation—an estimated $3 billion per year eehrly years of the program, and increasing ores.t
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afforestation and reforestation (restoring foréstisnd that was once
forested) are the only eligible forestry offsetjpots under most offset
mechanisms, however. These types are admittedigrea implement due
to the facility with which a baseline can be egtdtdd, but forest
management is often far more cost-effective, paldity in regions where
the opportunity cost of land is high (e.g., the theast and Pacific
Northwest).

The mechanism must address the accounting challersgyalready
delineated—namely, accounting for additionality, lakage, and
permanence. Additionality can be established by determiningether
projects would have occurred without offset finamgc(such as by excluding
projects required under existing regulations).atoount for leakage,
discount factors are often applied based on thegtitty of leakage, and
entity-wide reporting is often required to accofortand prevent the
shifting of harvesting activity within a forest atePermanence can be
achieved by requiring long-term project plans (vatHeast 100-year
timelines, following the minimal cycling of carbaioxide in the
atmosphere), annual reporting, periodic verifiaatiand plans for replacing
any credits that are lost during the project timedi (such as through a
buffer or reserve pool of unsold reductions). Tadifornia Climate
Registry Protocol and current RGGI rules also manteat any forest offset
effort is accompanied by perpetual conservatioemast. Success at
proving the reliability of a methodology for thgsejects in the U.S. would
be directly transferable abroad to internationat@eols such as those of the
Clean Development Mechanism (CDM), which still does provide offset
financing for most forestry-related projects.

In addition to resolving the accounting issues, enfcement obstacles
must be overcome.Offset providers should be certified according to
international accreditation standards (such a¥tientary Carbon Standard
or the Climate and Biodiversity Alliance’s CCB Stiaind) and monitored to
ensure that the credits they are offering adhereliost verification and
accounting principles—something that is not assurdle current

voluntary carbon trading market, where there isegppnderance of credit
double-counting, the sale of non-existent creditgl the use of inconsistent
measuring methodologies.

Carbon finance should build upon existing momentumn
environmental banking. Offset credits for projects that have positive
environmental effects on the air, water, land, biodiversity have long
been used to offset environmentally degrading agreéents.
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Environmental bankers, who create and certify ¢éfdeave usually sold
these credits to developers who are sometimesrezhy law to cap the
amount of habitat destruction that takes placeffsebdestruction by paying
for the protection of land with similar ecologiaddaracteristics. Any new
carbon finance scheme should build upon the stdsddready achieved
(such as verification protocols) and credit infrasture developed in
environmental bankingp

* Finally, any offset mechanism that aims to be parof a sustainable
climate solution must ensure private enterprise ingstment in offsets
does not come at the expense of investments in taologies to abate
emissions more cost-effectivel{e.g., CCS technology). Existing schemes
have addressed this issue by limiting the usefsttd as a portion of the
overall emissions cap, typically from 3% to 15%—eefi§ designed to keep
the focus on reducing emissions, rather than merféetting then®s

Institute tax incentives to encourage conservatiothrough private land
donations, Smart Growth business development, andts in land
management. The following are key initiatives that could be pued:

* Make qualified private land donations and conservabn easements tax-
deductible at the state and local levelsCurrently, qualified land
donations and conservation easements are autoftyataoadeductible at
the federal and state level, but the real prop@styreduction is accepted
only on an ad hoc basis at the local level (basethe rulings of the local
tax assessor). An automatic property tax relietimaism financed by the
state or federal government and/or the creatiantak credit against the
state income tax would do much to further incemgvrivate land
conservation. New York State currently has annmedax credit provision,
but it is limited to $5,000 per year. Both Virgaréiind Colorado have much
more robust incentives for state income tax besnédit land and
conservation easement donations, including reddleedax credits.

* Promote existing conservation tax benefitsSome tax incentives already
exist but should be promoted to encourage botlvitdals and businesses
to donate land. Making permanent the “enhancedér@ deductions that
were available in 2006 and 2007 and have just beeewed for two more

35 Despite being at a small scale (there is only@DJ@ectares of wetland banking in the U.S. andaBttectares of conservation
banking), existing environmental credit marketsenavong history that new carbon credit marketdccbuild upon.

36 Both the EU Emissions Trading Scheme (ETS) and R@&&e instituted offset “caps.”

20



years would be an important additional incentiGovernments should
make large landowners aware of these opportunities.

Institute business tax incentives to develop browrdld and greyfield
sites (e.g., land previously used for industrial dwvities that has since
been abandoned), rather than greenfield sites (ungeloped land). By
one recent estimate, every acre of redevelopedrifrel saves 4.5 acres of
open spacé’ Already-developed but abandoned sites are ideatibns for
environmental facilities, particularly those withzardous materials that
should be located away from housing developmenisthis should not be
done at the expense of open-land developmentantbe avoided (due to
the potentially negative ecological impacts). Nswer plants,
transmission facilities, and industrial plants also good candidates for
siting on abandoned land.

Encourage tax-benefit reciprocity between localitis Reciprocal policies
regarding the tax benefits of easements would dchnbwincentivize
conservation. As with the Smart-Growth-based fogdiecisions advocated
above, federal and state governments are in a emgsition to induce
states to adopt these beneficial policies by matkiegexistence of
reciprocal agreements a prerequisite for fundinyayal.

Support tax-exempt revenue bonds issued for the aagsition of forest
land by buyers who commit to sustainable forestry.These low-cost
revenue bonds, backed by the revenue streams ¢gthérasustainable
forestry on the land (e.g., limited timber harvegji would allow land
buyers committed to sustainable land managemeyintow money for land
acquisitions at lower costs. Legislation suppagrtime creation of these
bonds is currently pending in Congress (S. 1952).

Expand and extend current tax deduction®eyond merely “qualified
ranchers or farmers” to all landowners whose sulgjeaperty is at least
50% forested, as defined by the U.S. Forest Seflacels with 10% or
more canopy cover). This would provide greateeirives for private
conservation efforts.

Finance (through loans and tax credits) negative-&b conservation and

greening projects. Some forest- and land-management activities has#iy®
economic benefits that can fully offset the cosprfject implementation. Thinning,
for instance, can reduce the risk of fire, incregrgevth rates, and provide wood

37 Office of the Press Secretary, White House. ‘idesd Signs Brownfields Bill,”
http://www.whitehouse.gov/news/releases/2002/0122001-3.html.
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products for energy and construction use (in sooumicies like Brazil, the cost of
thinning managed timberland is more than offsethgysale of biomass to local
cogeneration facilities). Lengthening harvestiggles at tree plantations can be
comparably economic. Indeed, a recent study fohatléngthening the harvested
age could actually maintain harvest levels ovemtaatation lifetime while
increasing total carbon sequestrat#®rSimilarly, afforestation/reforestation
projects in the U.S. that support sustainable tmhlaevesting (through longer
harvesting cycles and reduced collateral damagredéostands from harvesting)
provide average returns of 6% to 9% (for additiateth on U.S. timberland returns,
refer to appendix Table X).

The availability of public financing, however, it@n a critical part of making the
risk/return profiles of these projects attractivgbtential investors. This
dependency on public finance obviously varies lgyae. Some regions like the
southeast, where forestry projects can be undertedst-effectively due to high
growth rates, are reliant on public finance to gatesattractive returns to only a
limited degree. In contrast, upwards of 75% ofime$ from conservation projects
In western states are driven by favorable pubtiarice term&?

By providing financing, the government could ingeize greening while collecting
revenues, which could then be allocated to othergmostly conservation efforts.
If the government does not wish to provide the adinancing, it could still
incentivize these projects indirectly by providiagortion of interest payments to
the private debt holder, as Norway and the WorldiBaurrently do, which
increases the availability of financir¢. The New Market Tax Credit Program,
which was authorized by Congress to attract $1®bibf private-sector capital
investment into financing community developmentgets (through a direct
federal income tax credit of 39%), is already pngvio be a powerful tool for local
environmental preservation projects. State andllgovernments can support this
program by promoting tax benefits to investors praviding additional state
income tax credits.

38 Nabuurs, G.J., O. Masera, et al., “Forestry.’Climate Change 2007: Mitigation, Contribution of Working Group Il to the Fourth
Assessment Report of the Intergovernmental Pan€lliomate Change, Cambridge University Press, 2007.

39U.s. Forest Capital.

40 Norway promises to provide a portion of interesyment to the private debt-holder and the WorldkBamovides cash reserves to be
used to cover interest payments during cash shisrtfa
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SUGGESTED TOPICS FOR DISCUSSION
9 Issues

* Why should expanding the U.S. carbon sink be agfarte climate
solution?

* What elements of expanding the U.S. carbon sinkoeaaipplied to
solving the international forestry and land-ussisfi

9 Policies

* What are the most effective conservation and gnegimitiatives that
could be implemented? What are their relativesant effectiveness
(in terms of both carbon sink and conservation mea8? What are
their relative “time to results” and barriers topl@mentation? What
evidence or case studies support the viabilityheke initiatives?

* How can state and federal governments best faeilitecal action?

* If offset mechanisms are allowed under a future. dap-and-trade
system, what provisions should such a mechanisladado address
the issues of additionality, leakage, and impermee@ What
provisions should be included to ensure that imaest in emission
reduction in other sectors is not inhibited?

M Action

* How can carbon conservationists work with exisemgironment-
related conservation groups to build support feirtholicies? What
messaging can be used to build such a coaliti@mefonmental
stewards?

* What proof-of-concept projects might be proposennplement the
above initiatives? To implement other promisingjatives?

* Next steps?
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With such significant carbon sink potential, forgsind land-use in the U.S.
present a huge opportunity for action given theaenitrclimate crisis. This call for
action is strengthened by the growing need to ptater open spaces and
biodiversity—an end in-and-off-itself that is bedognmore imperative in the face
of rapid urban development.

The question remains, however: which pathway shbalgursued to attain these
ends? Other regions have prioritized indirect méshof boosting carbon stocks by
incentivizing the creation of carbon offset markgtt the lack of alignment on
verifiable forest project types and accounting éssaf permanence, leakage, and
additionality associated with carbon-offset finarcwill have to be overcome
before U.S. policymakers are likely to justify nepking such a system in the U.S.
Moreover, the proliferation of low-cost offsets majow private players to delay
investing in developing low-energy infrastructuselecessary step before the
climate crisis is truly solved.

Fortunately, there are a number of other progrdmatsgolicymakers could pursue

in the meantime to promote land and forest conservand greening. Among
these are protecting land, incentivizing Smart Ghownd promoting land
conservation through tax incentives, public finaggiand challenge grants. Federal
and state governments are in a position to takéetekin initiating many of these
initiatives: as overarching governing authoritig®y can not only incentivize local
action through budgets and legislation, but thegrohave far more elastic revenue
sources at their disposal than revenue-strapped ¢gevernments do, with which
they can fund promising, long-term projects.

Whichever approach is chosen, policymakers shoellddmscious of two things.
First is the need to build upon existing momentaraanservation-related markets
such as air, water, and wildlife protection. Indigforest-carbon supporters, acting
in collaboration with this coalition of environmeahstewards, will be far more
effective than if they pushed their agenda ald®e, too, is there much to be
learned—from the protocols of environmental finatwéhe identification of areas
most in need of protection—from these other groapghey have been pursuing
conservation-related policies for decades.

Second is the imperative to apply the lessons éshim expanding the U.S. carbon
sink toward reversing the very ominous trends ned$ty and land-use that are
occurring abroad. The estimated opportunity taeb80+ million tons of carbon
emissions from growing the U.S. carbon sink isddgt the opportunity to build on
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the learnings achieved through U.S. policies td deforestation and foster
afforestation/reforestation efforts abroad is elgger. Developing more reliable
offset markets, pioneering new carbon-project faag approaches, aligning on
accounting methodologies for a broader list of oarbffset projects, and raising
awareness about the importance of land-use anstifgra solving the climate
crisis—these steps will all be pivotal in transigtisuccess in land-use and forestry
policy in the U.S. to success in these areas abrGatisequently, the U.S.-focused
land-use and forestry policy actions proposed bkoelld be seen as the first step in
a much larger process of developing a globally-$ecupolicy—one that will

provide a longer-term solution to the climate arisie currently face.
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Table V: Definitions of carbon stocks and flux

Forest stocks:
— Carbon stored in living forest

biomass
Stocks:

— Aboveground biomass (trees) (36%)
Soil (35%)*
Litter (11%)*

Terrestrial storage pool of —
carbon (units = C)

Harvested stocks: Carbon
stored in timber

that has been taken out of the
forest

Roots (7%)
Dead wood (6%)*

Products-in-use (e.g., furniture, housing
wood, paper)

Forest stock change/flux:
— Increases or decreases in

forest stocks

Discarded products (e.g., stocks in
landfills)

New additions to forest stock (e.g., newly
forested land, increase in density of existing
forested land)

Decay in existing forest stock

Stock change/flux: Change
in carbon in terrestrial
storage pool between two —
periods of time (units =
Clyear)

(e.g., forest biomass decomposition/decay)

Harvested stock change/flux:
— Increases or decreases in
harvested stocks

Transfer of stocks to harvested
stocks (e.g., harvesting/thinning)

‘v

Transfer of stock from forest
stocks (e.g., harvesting/thinning)

Decay in existing harvested stock

* Dead wood includes all non-living woody biomass (standing, lying or in soil); litter includes non-living biomass with diameter less than

(e.g., carbon in wood in landfills
given off as CO2)

7.5 cm lying on ground; soil includes all organic material in soil to depth of 1 meter (but excluding roots of aboveground biomass).

Source: EPA, 2007; team analysis.
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Table VI: Conservation opportunity breakdown by reg ion, Percent
100% = 81 Mt CO, 133 Mt CO, 106 Mt CO,
Northern Rocky Mt. 7 15 1: ””” 112
Lake States 9 4 ] 3
12
Southern Rocky Mt. 14 14
Pacific 17
11 13
Northeast 3]
Southeast I 20
22
Central States 28
10
37
South Central 20 23
Cropland Pastureland Forest mgmt.
afforestation afforestation

Source: McKinsey Greenhouse Gas Abatement Mapping Initiative, 2007
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Table VII: Comparative land-use changes by region,

1997-2002, Percent

Northeast

Southeast

South Central

Alaska & Hawaii

Southern Rocky Mt.

Pacific

Northern Rocky Mt.

Central States

Lake States

Source: USDA

-1.2

0.1[]

-0.1(|

0.2 |

-0.1[]

| 1.6
[ Jo.2
|1.0
[ Jo.2
|0.6
|1.2
|0.5
0.4
0.2
0
[ Joa
|0.7

|:| Forestland change
[ ] Developed land-use change

2.2
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Table VIII: Land value growth rates, 2005-2006, Per cent

Appalachia
Corn Belt

Delta States
Lake States
Mountain
Northeast
Northern Plains
Alaska & Hawaii
Pacific
Southeast

Southern Plains

Source: USDA

| 14

| 14

12
12

10

11

12

| 16

| 23

] Cropland
|:| Pastureland

| 54

| 15

| 24

| 36

| 24
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Table IX: California’s Climate Action Reserve

* Registers and tracks verified greenhouse gas (GHG) emission reductions

* Forest conservation (avoided deforestation)
* Afforestation/reforestation

* Forest conservation management

* Livestock waste management

¢ Landfill methane capture and combustion

»

climate actionreserve

* Additionality assured by requiring activities to reduce GHGs significantly more than standard
practice in an industry and ensuring projects are not driven by regulatory or other requirements

* Reserve accredits and trains verifiers

* Reserve makes all carbon reduction tons (“CRT") public and tracks them to prevent double selling
(each CRT has a unique serial number imbedded with information that identifies the project type,
location, developer and year)

* Reserve's forestry protocols adopted by California Air Resources Board (ARB) (October, 2007)
* Launched The Climate Registry to support entities across the U.S. to report GHG emissions
reductions (May 2007)

Source: http://www.climateregistry.org
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Table X: Annual returns from U.S. timberland, 1992-
Percent

2006

40

30

20

10

0 |

1995

-10 -

* Annual return = (Net Incomet + Capital Valuet)/ Capital Value t-1)-1
Source: Hancock Timber Resources Group

2000\/

2005

<

12% average
annual return*
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ADDITIONAL REFERENCES

e Land-use and land values

USDA, Economic Research Services:
http://www.ers.usda.gov/Briefing/LandUse/

USDA, National Agriculture Statistics Service:
http://www.nass.usda.gov/index.asp

U.S. Forest Service, Forest Inventory and Analisional Program:
http://fia.fs.fed.us/

e Conservation and greening project carbon benefits

USDA, 1605(b) Greenhouse Gas Registry Guidelimegdy(ding
sequestration estimates by forest type by region):
http://www.usda.gov/oce///global_change/gg_repgrhtm

Winrock International publications (including refson cost-effectiveness
of forest offset options in various U.S. regions):
http://www.winrock.org/publications.asp

EPA, “Greenhouse Gas Mitigation Potential in U.8rdstry and
Agriculture,” November 2005:
http://www.epa.gov/sequestration/greenhouse_gak.htm

e Smart Growth

The Smart Growth Networkittp://www.smartgrowth.org/about/default.asp

EPA: http://www.epa.gov/livablecommunities/

e Carbon offset mechanisms

California Climate Action Reserve, including accbag guidelines:
http://www.climateregistry.org/

The Northeast’'s Regional Greenhouse Gas InitidR@GI):
http://www.rggi.org/

Clean Development Mechanisiip://cd4cdm.org/
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— Provisions of S.2191: America’s Climate Securityt AE2007 (Lieberman-
Warner climate bill), including proposed offset hanism:
http://www.govtrack.us/congress/bill.xpd?bill=s12091

* Land protection
— The Pacific Forest Trust: http://www.pacificforesy
— National Parks Conservation Associatibttp://www.npca.org/
— Conservation Reserve Programitp://www.nrcs.usda.gov/programs/crp/
— Land Trust Alliancehttp://www.lta.org
— The Nature Conservanciyttp://nature.org

— The North Shore Alliancevww.northshorelandalliance.org
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