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November 13, 2015

Ms. Shelby Livingston

Chief, Climate Change Program Planning and Management Branch
California Air Resources Board

Sacramento, CA 95814

Re: Comments on the October 27, 2015 Draft Second Investment Plan
Dear Ms. Livingston:

The Nature Conservancy appreciates the opportunity to submit comments to the California Air
Resources Board in response to the Cap and Trade Auction Proceeds Second Investment Plan
Draft (hereinafter “Draft Investment Plan”) released on October 27, 2015. These comments are
a supplement to the recommendations we submitted previously on September 1*, 2015 in
response to the initial draft concept paper (see attached). Overall, the Draft Plan offers a
strong foundation to leverage GHG reductions across multiple sectors, including natural and
working lands, to help the state meet its long-term greenhouse gas (GHG) reduction goals. We
offer the following recommendations to build on what has been written in the natural and
working lands section and to help fulfill the State’s climate goals.

The investment plan should more clearly highlight the unique role that natural and working
lands can play in achieving California’s climate goals as these investments both reduce

emissions and pull carbon out of the atmosphere through sequestration

While the Draft Investment Plan recommendations acknowledge activities that can either
reduce emissions or sequester carbon, the natural and working lands section would benefit
from an initial explanation about the unique ability of these systems, depending on how we
manage and conserve them, to both reduce emissions and remove additional carbon (i.e.,
sequester) from the atmosphere. The initial framing of this section speaks to some of the
emissions aspects of natural and working lands and the ability to reduce them, but a broader
framing would enhance the understanding of these systems and how their reduction potential
is distinct from other sectors and point sources of emissions. We also support the explicit



recognition of the long-term reduction value of natural and working lands, and that
investments today often yield their greatest climate benefits over time horizons of fifty to one
hundred years.

Given the unique role of natural and working lands in achieving our climate goals,

substantially more GGRF funds should be invested in this sector through a continuous
appropriation

In light of the Governor’s executive order (B-30-15) and identification of natural and working
lands as one of the essential five pillars to meet the State’s long-term GHG reduction goals, we
strongly recommend that the investment plan acknowledge that a substantially greater and
sustained amount of funds should be dedicated to this sector. Roughly 8% of the overall GGRF
was dedicated to natural and working lands in the 2014-2015 fiscal year and no funds for the
2015-2016 fiscal year have been released. This insecurity in funding creates challenges for
advancing significant and meaningful reductions in this sector.

Criteria for investment of funds in the Greenhouse Gas Reduction Fund (GGRF) should

prioritize climate resilience as a co-benefit

California is already experiencing impacts from climate change and will continue to do so for
centuries. Investments should, therefore, give priority to GHG reduction projects that also
enhance climate resilience. We recommend that the investment plan require that expenditures
evaluate the potential affects from climate change over time to ensure durable reductions and
increase resilience to climate impacts. Such consideration is consistent with the direction to
state agencies to consider climate in their planning and investments in Executive Order B-30-15
(http://gov.ca.gov/docs/4.1.15 Executive Order.pdf), as well as AB 1532 (referenced on page

21 of Draft Investment Plan) and also goal D “Maximizing Co-Benefits to Public Health, the
Environment, and the Economy” (page 4). In addition, consistent with EO B-30-15, nature based
solutions should be prioritized as they can provide both GHG mitigation and enhanced
resilience.

To this end, ARB should development guidance, as part of the Investment Plan, to integrate
consideration of climate resilience into specific project investments. Additionally,
Complementary Post-2020 Strategies (page 14) should also include the Safeguarding California
Plan and forthcoming Implementation Plan. These documents summarize the state’s climate
resilience goals and strategies, which affect emissions reductions and should be used in guiding
investments to achieve the preeminent co-benefit of resilience.


http://gov.ca.gov/docs/4.1.15_Executive_Order.pdf

The investment plan should recommend integrated GHG reduction strategies at local

government and project scales that include green infrastructure (natural and working lands,

open space, urban forests, parks, et al.)

The Conservancy supports and commends ARB for its focus on integrated GHG reduction
strategies as a theme in the Draft Investment Plan. Integrated strategies at the local
government and project scales have the capacity to optimize GHG reductions and multiple
benefits and should be encouraged across the state. In particular, there is significant
opportunity to advance reductions and benefits by integrating green infrastructure into these
strategies.

Green infrastructure, like the conservation of natural and working lands, offers direct GHG
reductions through avoided carbon emissions (from trees, vegetation and soil) and carbon
sequestration. The conservation of these lands can also help constrain urban growth patterns,
and therefore, also constrain urban emissions related to transportation. In addition, urban
forestry and parks can, among other things, sequester carbon, reduce energy related emissions
(by providing shading) and encourage the use of active transportation over autos.

While a number of local governments, such as counties and cities, are developing plans and
strategies to reduce GHG emissions, many have yet to include green infrastructure as part of
their strategy. The State should encourage this integration of green infrastructure by investing
in both plans and projects that result in GHG reductions that integrate green infrastructure.
The investments could support a “design-build” approach, whereby a portion of the funds could
support the integration of green infrastructure in a GHG reduction plan (the design) with the
majority of funds dedicated to project implementation (build) to achieve the GHG reductions
identified in the plan.

The Conservancy supports the investment plan recommendation to fund conservation

easements to reduce GHG emissions and enhance stored carbon in forests and other
landscapes

Conservation easements provide a significant opportunity to produce enduring greenhouse gas
reductions from the landscape. This voluntary legal instrument and incentive for landowners
limits land conversion to other uses and guides management practices. These legal limitations
“run with the land” and have the effect of reducing GHG emissions due to land conversion.
They can also advance additional carbon sequestration by guiding management practices on
the landscape.

While a small amount of funds in the first three year investment period have been dedicated to
conservation easements through the Forest Legacy Program and the Sustainable Agricultural
Lands Conservation program, funding for conservation easements should be significantly



expanded for state easement programs, including Forest Legacy and the Wildlife Conservation
Board.

The Investment Plan should include investments in demonstration efforts that seek to reduce
catastrophic wildfire risk and GHG emissions through a holistic GHG accounting framework at

a regional scale

As mentioned in our previous letter, we recommend that the state invest in demonstration
efforts that reduce GHG emissions and incorporate activities to reduce catastrophic wildfire
risk. Such efforts should be coupled with the development of a GHG accounting structure at a
jurisdictional (or regional scale) to demonstrate overall reductions and incorporate federal
lands.

Specifically, we recommend that these demonstration efforts do the following:

1) Beregionalin scale (e.g., a jurisdiction, county, group of counties or other region);

2) Establish GHG baseline scenarios that are objective and incorporate historic trends
and the suite of human and natural impacts to carbon (i.e., not just fire);

3) Reduce fire risk for the long-term through sustained ecological thinning, managed
wildfire, improved land use and other activities;

4) Seek to reduce GHG emissions in the region through a suite of actions, including, but
not limited to restoration, conservation, thinning, controlled burning and other
changes in land use and management;

5) Incorporate federal lands;

6) Set long-term GHG reduction goals that incorporate objectives to protect and
enhance other public benefits, including climate resilience, water quality, habitat for
fish and wildlife, biodiversity, recreation and timber production.

7) Incorporate and assess the co-benefits associated with the demonstration (e.g.,
water quality, habitat, climate resilience, etc.)

The Conservancy supports a gap and needs assessment to identify the range of opportunities
for reducing emissions and sequestering carbon from natural and working lands

To enhance strategic investments in GHG reductions across natural and working lands and
optimize climate resilience and other public benefits, the State should undertake a gap and
needs assessment. This assessment should include the completion of the statewide carbon
inventory and development of a statewide GHG baseline scenario for natural and working
lands, as well as spatial assessment across state to identify opportunities for avoiding emissions
and increasing carbon sequestration. This would enable the State to identify the greatest need
or opportunities for GHG reductions in a systematic and cohesive manner. The spatial



assessment would also provide the basis for layering other data that could inform strategic
investments that not only reduce emissions, but also enhance climate resilience, water and air
quality, habitat and recreation among other benefits. The latest draft includes the heading for a
“Gap and Needs Assessment” on page 43, but the explanation does not clearly identify these
gaps and needs.

Conclusion:

We commend CARB and other state agencies for its ongoing leadership to address climate
change and recognition of the vital role natural and working lands must play in any climate
change solution. We appreciate your consideration and look forward to working with you to
support this effort. If you have any questions, please contact Michelle Passero,
MPassero@tnc.org.
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September 1, 2015

Ms. Shelby Livingston

Chief, Climate Change Program Planning and Management Branch
California Air Resources Board

Sacramento, CA 95814

Re: Comments from The Nature Conservancy on the Second Three Year Investment Plan
Dear Ms. Livingston:

The Nature Conservancy appreciates the opportunity to submit comments to the California Air
Resources Board and the Administration regarding the use of the Greenhouse Gas Reduction
Fund for investments in natural and working lands. These comments are a supplement to our
recommendations submitted in a separate letter from the Natural and Working Lands Coalition,
a partnership between The Nature Conservancy, California RelLeaf, Defenders of Wildlife,
Audubon, the Pacific Forest Trust, California Climate and Agricultural Network and Trust for
Public Land. Overall, we are pleased with the Concept Paper for the Cap-and-Trade Auction
Proceeds Second Investment Plan (Concept Paper) and appreciate the acknowledgment that
natural and working lands are a key strategy for achieving the State’s reduction goals.

Natural resource protection-GHG reduction nexus and California:

The conservation and management of California’s natural and working lands (forests,
rangelands, wetlands, agricultural lands and urban forests) have a direct impact on climate
change and present significant GHG reduction opportunities for state investment. Acting like a
sponge, forests and vegetation remove vast amounts of carbon dioxide from the atmosphere
and store it as carbon in leaves, branches, tree trunks, roots and soil. Paradoxically, forests,
land use change and water distribution are also major sources of global GHG emissions, largely
due to human activity. On a global level, deforestation, forest degradation and land use change
contribute roughly 15% of overall GHG emissions.’ In California, a recent published analysis
indicates that California’s lands in more recent years has been a net source of GHG emissions,
totaling over 25 million metric tons of carbon dioxide equivalent annuaIIy.ii



When forests and other landscapes are disturbed through events like conversion to other uses,
poor management and fire, much of the stored carbon is released into the atmosphere as
carbon dioxide. As a consequence, the degradation and loss of our forests and other land types
to other uses result in direct GHG emissions and often impairs the ongoing carbon
sequestration benefits that these landscapes provide, not to mention other public and
environmental benefits. Therefore, a key strategy and opportunity for the State is to manage
and conserve California’s lands so they act as a significant net sink instead of a net source. As
recognized in the Governor’s Executive Order B-30-15, California will not be able to meet its
long-term GHG reduction goals without including GHG reductions from natural and working
lands. Furthermore, the conservation of these lands is also critical for building a climate
resilient California.

While our recommendations below focus on natural resource protection opportunities for the
Investment Plan, we reiterate our support for a plan that includes a suite of environmentally-
sound investment opportunities. The investment plan should be a visionary document that is
not limited by near-term uncertainties and one that adheres to the guidance identified in the
Governor’s Executive Order and guiding legislation (i.e., AB 32, SB 535 and AB 1532). We
commend CARB on their investment guidance to date and urge CARB to develop a second
investment plan that will catalyze GHG reductions that: promote climate resilience, are
supported by sound science, have consistent accounting methods, and account for other
critical public and environmental benefits.

Investment recommendations:

As mentioned earlier in this document, the following recommendations complement and are in
addition to the recommendations submitted in a separate letter by the Natural and Working
Lands Coalition.

1) GGRF investments should incorporate climate resilience as a critical co-benefit

California is already experiencing impacts from climate change and will continue to do
so for centuries. Investments should, therefore, give priority to GHG reduction projects

IIIII

that also enhance climate resilience. We recommend adding a new subsection, “1” to
Section 3 of the Concept Paper adding an overarching theme of Climate

Resilience. Furthermore, we recommend that ARB review proposed expenditures to
consider the potential affects from climate change over time to ensure durable
reductions. Such consideration is consistent with the direction to state agencies in

Executive Order B-30-15 (http://gov.ca.gov/docs/4.1.15 Executive Order.pdf).
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2) The State should invest in a local government program for cities and counties to
develop and implement integrated GHG plans and strategies that integrate GHG
reductions from natural and working lands with reductions in other sectors.

The Conservancy supports and commends ARB for its focus on integrated GHG
reduction strategies in the Concept Paper. Integrated strategies have the capacity to
optimize reductions and multiple benefits. Such an approach should be applied to
disadvantaged communities and more broadly to all communities across the state.

By investing in integrated local government (or jurisdictional) plans and actions to
reduce GHG emissions, the state can enhance the effectiveness of GHG investments by
catalyzing reductions in multiple sectors that also have overlapping relationships. For
instance the conservation of natural and working lands results in direct GHG reductions
through avoided emissions and carbon sequestration. These activities can also help
reduce GHG emissions in other sectors (indirect reductions), such as transportation and
energy efficiency. Likewise, the conservation of non-urban lands can help constrain
urban growth patterns, thereby protecting the carbon sequestration function of the
land and also constraining urban emissions related to transportation. In addition, urban
forestry and parks can, among other things, reduce energy related emissions by
providing shading that reduces the need for air conditioning and encourages the use of
active transportation over autos.

While a number of local governments, such as counties and cities, are developing plans
and strategies to reduce GHG emissions, many have yet to include natural and working
lands as part of their strategy. To optimize these GHG reductions and public benefits
across sectors, local governments, like counties and cities, should integrate natural and
working lands in their GHG reduction plans. The State should therefore invest in these
integrated plans using a “design-build” approach, whereby a portion of the funds could
support the integration of natural and working lands in a GHG reduction plan (the
design) with significant funds also dedicated to implementation (build) to achieve the
reductions identified in the plan. This type of investment advances the “systems
approach” identified in the Concept Paper and enhances synergies. It also complements
sustainable communities strategies by engaging local governments in a multi-sector
GHG strategy.

To ensure that GHG reductions are achieved using these funds, a local government
program could require a percent of the “project” funds be deposited into escrow for
implementation of activities that will result in GHG reductions. Alternatively, the State
could fund these projects in installments, whereby the final installment of funds are not
provided until implementation of GHG reduction activities are occurring.



3) The State should invest in demonstration efforts that seek to reduce GHG emissions
from catastrophic wildfire through a holistic GHG accounting framework at a regional
scale

Wildfires have been a natural process shaping Sierra Nevada forests for millennia, and
iii

are necessary for maintaining forest health.” However, contemporary fires are re-
occurring over much longer intervals than they were historically,i" and contemporary
forest conditions do not resemble historical conditions in most locations’ due to a
number of factors, including fire exclusion, logging, grazing by domestic livestock, and
other management actions.” Climate change is likely to exacerbate the risk and extent

vii

of high severity patches caused by wildfire.”™ High and mixed-severity fire will always be
a part of these forests but the risk of high-severity fire needs to be proactively managed,
through ecologically based thinning or controlled burns, not only to protect life and
property but also to restore the characteristic resilience to wildfire inherent to these
forests.""
fire risk, the long-term stability of the stored carbon, and GHG reduction capacity of that

forest, is uncertain.”

Furthermore, without pro-active management to reduce this uncharacteristic

While proactive management can help reduce the risk and severity of fire, it is difficult
to equate this risk reduction with quantifiable GHG reductions. Much of the debate
about forest thinning, fire risk, and its relationship to GHG reductions focuses on GHG
baseline assumptions of catastrophic fire and the single activity of thinning/treatment
(i.e., but for this forest thinning and associated emissions, the carbon emissions would
be even greater). This narrow accounting scope presents some challenges. In many
instances, the thinning or controlled burns that are undertaken to reduce fire risk result
in net GHG emissions,” particularly in the short term, and determining the probability of
a catastrophic fire at a particular site or “project scale” complicates the assessment.
Some scientific analysis suggests that it may be possible to achieve long-term GHG
reductions with thinning at a landscape scale in certain circumstances,* but such actions
would need to be sustained over time to be effective (Campbell et al. 2011, Earles et al.
2014).

Given the uncertainties of quantifying GHG reductions associated with thinning and
defining baseline assumptions for catastrophic fire at a project scale, the Conservancy
recommends that the State invest GGRF funds in demonstration efforts at a larger
landscape scale that incorporate the broad suite of actions that impact GHG emissions,
including (but not limited to) wildfire and actions to reduce wildfire risk. Specifically,
these demonstration efforts should:



4)

8) Be regional in scale (e.g., a jurisdiction, county, group of counties or other region);

9) Establish GHG baseline scenarios that are objective and incorporate historic trends
and the suite of human and natural impacts to carbon (i.e., not just fire);

10) Reduce fire risk for the long-term through sustained ecological thinning, managed
wildfire, improved land use and other activities;

11) Seek to reduce GHG emissions in the region through a suite of actions, including, but
not limited to restoration, conservation, thinning, controlled burning and other
changes in land use and management; and

12) Set long-term GHG reduction goals that incorporate objectives to protect and
enhance other public benefits, including climate resilience, water quality, habitat for
fish and wildlife, biodiversity, recreation and timber production.

By approaching the fire risk reduction and GHG reduction issue through this broader
frame, the State may be able to reduce the uncertainty and debate often associated
with the catastrophic fire/thinning/GHG reduction conundrum. It may also broaden the
policy discussion and set of solutions identified for how to manage and protect the
Sierra for its suite of climate and other public benefits.

The State should invest in avoided conversion of rangelands as a key GHG reduction
strategy for this land type

In California, rangelands include grasslands, oak woodlands, chaparral, and some

xiii

forested areas, wetlands, and deserts that may be used for grazing.” Estimates of the

extent of the state’s rangelands range from 31 to 57 million acres™ depending on the
data sources used, the vegetation types considered to be rangeland, and whether land
that is not actively grazed is considered to be rangeland. In open grasslands, roughly 90

IXV

percent of the carbon in the ecosystem is contained in the soil.™ In other types of

rangelands, shrubs and trees account for substantial additional carbon storage.

The amount of carbon held in California’s rangeland soils varies widely: A 2010 review of
rangeland soil carbon data from several locations around the state found an average of
134 tCO2e per acre in the top 50 centimeters (~20 inches) of soil in grassland
ecosystems, with a range of 42 to 446 tCO2e. Grasslands that support shrubs and trees
tended to have higher levels of soil carbon than open grasslands, and also hold

XVi

additional carbon in woody biomass.™ In addition to providing forage for livestock,
working rangelands also provide a number of other benefits, including water capture
and filtration, recreation, and habitat for over half the state’s sensitive and listed

xvii

species, notably including pollinators.

10
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When rangelands are converted to urban or agricultural uses, the disturbance results in
emissions of carbon dioxide. Studies of conversions to cropland have found that 30 to

60 percent of the carbon stored in the soil is lost to the atmosphere.x"iii
conducted by the Conservancy, indicates that annual conversion of rangelands to

Analysis

croplands is approximately 9,200 acres annually resulting in annual emissions of roughly
492,000 tons of carbon dioxide.”™ For an interactive map of converted rangelands, visit:

http://tnc.maps.arcgis.com/apps/Viewer/index.html?appid=4f5b658dea924b5c8bd934

0142a4f033

A useful tool to reduce conversion of rangelands and associated GHG emissions is
conservation easements, as this voluntary legal agreement removes development rights
and can conserve the land (and associated benefits) in perpetuity. A number of
institutions across the State could administer funds from the GGRF for conservation
easements, including the Wildlife Conservation Board and the Department of
Conservation through the Sustainable Agricultural Lands Program, among others.

The State should invest in a Delta-wide GHG baseline and farm scale demonstration
projects to reduce GHG reductions through changes in management and restoration.

Wetland restoration efforts and changes in management in the Sacramento-San Joaquin
Delta can provide significant opportunities to reduce methane and carbon dioxide
emissions while also sequestering additional carbon dioxide from the atmosphere.
Recent estimates suggest that management practices in the Delta and resulting
subsidence contributes anywhere from 1% to 3% of the State’s GHG emissions.™
Changes in management and restoration in key areas of the Delta will not only reduce
these emissions, but also result in substantial carbon sequestration gains. Such efforts
can also help maintain the local economy, reduce land subsidence and risk of floods,
buffer the Delta from sea level rise, protect water quality and provide wildlife habitat —
effectively addressing both mitigation and climate resilience concurrently.™

Priority investments to achieve climate benefits in the Delta should include the funding
of several farm-scale demonstration projects and a Delta-wide GHG baseline that will
provide a foundation to leverage participation from other farmers in GHG reduction
activities and a basic GHG accounting framework to monitor reductions over time.
Investment of auction proceeds for these purposes would also leverage additional funds
from other sources that will broaden the scope of the impact.

11
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6) The Conservancy supports the proposed needs assessment in the Concept Paper to
identify the range of opportunities for reducing emissions and sequestering carbon
from natural and working lands

To enhance strategic investments in GHG reductions across natural and working lands
and optimize climate resilience and other public benefits, the State should undertake a
needs assessment. This assessment should include the development of a statewide
GHG baseline scenario for natural and working lands, as well as spatial assessment
across state to identify opportunities for avoiding emissions and increasing carbon
sequestration. This would enable the State to identify the greatest need or
opportunities for GHG reductions in a systematic and cohesive manner. The spatial
assessment would also provide the basis for layering other data that could inform
strategic investments that not only reduce emissions, but also enhance climate
resilience, water and air quality, habitat and recreation, among other benefits.

Conclusion:

We commend CARB and other state agencies for its ongoing leadership to address climate
change and recognition of the vital role natural and working lands must play in any climate
change solution. There is significant opportunity for innovation in this sector that will not only
reduce emissions and promote climate resilience in a manner that enhances the quality of life
for the California community (for more information, please see http://bit.ly/17BEMAD). We

appreciate your consideration and look forward to working with you to support this effort. If
you have any questions, please contact Michelle Passero, MPassero@tnc.org.

"van der Werf, G.R., Morton, D.C., DeFries, R.S., Olivier, J.G.J., Kasibhatla, P.S., Jackson, R.B., Collatz, G.J., and Randerson, J.T. 2009. CO2
emissions from forest loss. Nature Geoscience, 2, 737-738.

" patrick Gonzalez, John J. Battles, Brandon M. Collins, Timothy Robards , David S. Saah. 2015. Aboveground live carbon stock changes of
California wildland ecosystems, 2001-2010. Forest Ecology and Management 348: 68-77.

12


http://bit.ly/17BEMAD
mailto:MPassero@tnc.org

" Taylor, A. H., and C. N. Skinner. 2003. Spatial patterns and controls on historical fire regimes and forest structure in the Klamath Mountains.
Ecological Applications 13:704-719; North, M., B. M. Collins, and S. Stephens. 2012. Using Fire to Increase the Scale, Benefits, and Future

Maintenance of Fuels Treatments. Journal of Forestry 110:392—-401.

¥ Mallek, C.R., H.D. Safford, J.H. Viers, and J. Miller. 2013. Modern departures in fire severity and area vary by forest type, Sierra Nevada and
southern Cascades, California, USA. Ecosphere: 4(12): Article 153.

" McKelvey, K. S., C. N. Skinner, C. Chang, D. C. Erman, S. J. Husari, D. J. Parsons, J. W. van Wagtendonk, C. P. Weatherspoon, and others. 1996.
An overview of fire in the Sierra Nevada. Pages 1033-1040 Sierra Nevada ecosystem project: final report to Congress.

' CWWR-SNEP. 1996. Sierra Nevada Ecosystem Project. Final report to Congress. Centers for Water and Wildland Resources, University of
California, Davis, California, USA. Status of the Sierra Nevada: Summary of the Sierra Nevada Ecosystem Project Report. Davis (CA): CWWR,
University of California. Wildland Resources Center Report no. 39

v Westerling, A. L., B. P. Bryant, H. K. Preisler, T. P. Holmes, H. G. Hidalgo, T. Das, and S. R. Shrestha. 2011. Climate change and growth
scenarios for California wildfire. Climatic Change 109:445-463; Miller, J.D., and H.D. Safford. 2012. Trends in wildfire severity 1984-2010 in the
Sierra Nevada, Modoc Plateau and southern Cascades, California, USA. Fire Ecology 8: 41-57.

" Stephens, S., C. Millar, and B. Collins 2010. Environ. Res. Lett. 5 (2010) 024003 (9pp)

3 Keith, H., B. Mackey, S. Berry, D. Lindenmayer, and P. Gibbons. 2010. Estimating carbon carrying capacity in natural forest ecosystems across
heterogeneous landscapes: addressing sources of error. Global Change Biology 16:2971-2989; Earles, J. M., M. P. North, and M. D. Hurteau.
2014. Wildfire and drought dynamics destabilize carbon stores of fire-suppressed forests. Ecological Applications.

X Saah, D., T. Robards, T. Moody, and J. O’Neil-Dunne. 2012. Developing an analytical framework for quantifying greenhouse gas emission
reductions from forest fuel treatment; Winford, E. M., and J. C. Gaither. 2012. Carbon outcomes from fuels treatment and bioenergy
production in a Sierra Nevada forest. Forest Ecology and Management 282:1-9; Loudermilk, E. L., A. Stanton, R. M. Scheller, T. E. Dilts, P. J.
Weisberg, C. Skinner, and J. Yang. 2014. Effectiveness of fuel treatments for mitigating wildfire risk and sequestering forest carbon: A case study
in the Lake Tahoe Basin. Forest Ecology and Management 323:114-125.

X Hurteau, M. D., G. W. Koch, and B. A. Hungate. 2008. Carbon protection and fire risk reduction: toward a full accounting of forest carbon
offsets. Frontiers in Ecology and the Environment 6:493-498; Finkral, A. J., and A. M. Evans. 2008. The effects of a thinning treatment on carbon
stocks in a northern Arizona ponderosa pine forest. Forest Ecology and Management 255:2743-2750; Goslee, K., T. Pearson, S. Grimland, S.
Petrova, and S. Brown. 2010a. Final fuels management report on WESTCARB management pilot activities in Shasta County, California. California
Energy Commission, PIER; Goslee, K., T. Pearson, S. Grimland, S. Petrova, J. Walls, and S. Brown. 2010b. Final report on WESTCARB fuels
management pilot activities in Lake County, Oregon. West Coast Regional Carbon Sequestration Partnership; Ager, A. A., M. A. Finney, A.
McMahan, and J. Cathcart. 2010. Measuring the effect of fuel treatments on forest carbon using landscape risk analysis. Natural Hazards and
Earth System Science 10:2515-2526; North, M. P., and M. D. Hurteau. 2011. High-severity wildfire effects on carbon stocks and emissions in
fuels treated and untreated forest. Forest Ecology and Management 261:1115-1120; Carlson, C. H., S. Z. Dobrowski, and H. D. Safford. 2012.
Variation in tree mortality and regeneration affect forest carbon recovery following fuel treatments and wildfire in the Lake Tahoe Basin,
California, USA. Carbon balance and management 7:1-17; Winford, E. M., and J. C. Gaither. 2012. Carbon outcomes from fuels treatment and
bioenergy production in a Sierra Nevada forest. Forest Ecology and Management 282:1-9; Vaillant, N. M., A. L. Reiner, and E. K. Noonan-Wright.
2013. Prescribed fire effects on field-derived and simulated forest carbon stocks over time. Forest Ecology and Management 310:711-719.

X Campbell, J. L., M. E. Harmon, and S. R. Mitchell. 2011. Can fuel-reduction treatments really increase forest carbon storage in the western US
by reducing future fire emissions? Frontiers in Ecology and the Environment 10:83-90; Earles, J. M., M. P. North, and M. D. Hurteau. 2014.
Wildfire and drought dynamics destabilize carbon stores of fire-suppressed forests. Ecological Applications.

i Delonge, M.S., J.J. Owen, W.L. Silver. 2014. Greenhouse Gas Mitigation Opportunities in California Agriculture: Review of California
Rangeland Emissions and Mitigation Potential. Nl GGMOCA R 4. Durham, NC: Duke University. Available at: http://nicholasinstitute.duke.edu/
sites/default/files/ni_ggmoca_r_4.pdf

W See, e.g., DelLonge 2014, page 6, citing 2007 USDA ERS Major Land Uses Survey (estimate includes 27.4 million acres of grassland and
shrubland, 1 million acres of cropland used as pasture, and 14 million acres of woodland systems with a grass understory used for grazing, for
a= total of 42.4 million acres); Kuminoff, N.V., A.D. Sokolow, and D.A. Sumner. 2001. Appendix

A of Farmland Conversion: Perceptions and Realities. University of California Agricultural Issues Center Issues Brief Number 16, May 2001.
Available at: http://aic.ucdavis.edu/

publications/pub/briefs/briefl6a.pdf (estimate includes 15 million acres of private grazing land and 16 million acres of federal grazing
allotments); Brown, S., A. Dushku, T. Pearson, D. Shoch, J. Winsten, S. Sweet, and J. Kadyszewski. 2004. Carbon Supply from Changes in
Management of Forest, Range, and Agricultural Lands of California. Winrock International, for the

California Energy Commission, PIER Energy-Related Environmental Research. 500-04-068F. Available at: http://www.energy.ca.gov/reports/
CEC-500-2004-068/CEC-500-2004-068F.PDF (estimates 56 million acres of rangeland based on vegetation type); and California Department of
Forestry and Fire Protection. 2010. California Forests and Rangelands: 2010 Assessment. Available at: http://frap.fire.ca.gov/
assessment/2010/assessment2010.php. (estimate is 11.4 million acres of grassland and wetland rangelands, 7.7 million acres of forest and
woodlands that can support grazing, 14.5 million acres of shrub cover, and 23.2 million acres of desert, for a total of 56.9 million acres of
rangeland).

“ Schuman G., J. Herrick, and H. Janzen. 2001. The dynamics of soil carbon in rangelands. pp.267-290. In: R.F. Follett, J.M. Kimble, and R. Lal
[eds.]. The Potential of U.S. Grazing Lands to USA.

13


http://nicholasinstitute.duke.edu/
http://www.energy.ca.gov/reports/
http://frap.fire.ca.gov/

Xvi

Silver, W.L., R. Ryals, and V. Eviner. 2010. Soil Carbon Pools in California’s Annual Grassland Ecosystems. Rangeland Ecology and
Management, 63(1): 128-136. Pages 8-9. Available at: http://www.bioone.org/doi/full/10.2111/REM-D-09-00106.1. The mean soil carbon in the
top 20 cm (~8 inches) was 74 tCO2e, and 134 tCO2e in the top 20 inches.

“""Havstad, K. M., D.P.C. Peters, R. Skaggs, J. Brown, B. Bestelmeyer, E. Fredrickson, J. Herrick, and J. Wright. 2007. Ecological services to and
from rangelands of the United States. Ecological Economics 64: 261-268.

il See, e.g., Gershenson, A., and J. Eldon. 2013. Climate Action through Conservation: A Sonoma County Model Climate Strategy for Land
Conservation: Consequences of Conversion of Grasslands to Vineyards for Soil Carbon Storage. Report by Eco-Shift Consulting for The Nature
Conservancy; Guo, L.B., and R.M. Gifford. 2002. Soil carbon stocks and land use change: a meta analysis. Global Change Biology 8:345-360;
Wang, S., Wilkes, A., Zhang, Z., Chang, X., Lang, R., Wang, Y., & Niu, H. 2011. Management and land use change effects on soil carbon in
northern China’s grasslands: a synthesis. Agriculture, Ecosystems & Environment, 142(3), 329-340; VandenBygaart, A. J., E. G. Gregorich, and D.
A. Angers. 2003. “Influence of agricultural management on soil organic carbon: A compendium and assessment of Canadian studies.” Canadian
Journal of Soil Science 83.4: 363-380.

xx Using average soil C stock numbers and 40% loss due to conversion, the total estimated emissions is roughly 492,000 tons/Co2/yr. This is a
gross number. The sequestration rate, if it it goes back to grassland is a much slower rate than the loss.

“Merrill, et. al., Greenhouse Gas Reduction and Environmental Benefits in the Sacramento-San Joaquin Delta: Advancing Carbon Capture
Wetland Farms and Exploring Potential for low Carbon Agriculture., December 2010.

o Miller, Robin and Miranda Fram, Roger Fujii, and Gail Wheeler. “Subsidence reversal in a re-established wetland in the Sacramento San
Joaquin Delta, California, USA.” San Francisco Estuary & Watershed Science. 2008.
<http://ca.water.usgs.gov/projects/LICD/MillerRobin2008SubsidenceReversalinRe-establishedwetlands.pdf>. Philip Williams and Associates,
Ltd. and Science Applications International Corporation. “Greenhouse Gas Mitigation Typology Issues Paper: Tidal Wetlands Restoration.”
Prepared for Climate Action Reserve (formerly California Climate Action Reserve). 2009. <http://www.climateactionreserve.org/how/future-
protocol-development/>.

14



