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i | “Addressing the Impacts of

Hadinun  Climate Change on America’
i ; Water, Land, and Other Natural

~ and Cultural Resources”
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* “Establishes Department-
wide approach for applying
scientific tools to increase
understanding of climate
change and to coordinate an
effective response to its
impacts on tribes and on the
land, water, ocean fish and
wildlife, and cultural
heritage resources that the
Department manages.”
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S.0. 3289 establishes the

- within office of the
Secretary - to execute a
coordinated Department-wide
strategy to increase scientific
understanding and
development of adaptive
management tools to address
the impacts of climate change.



The Council is |mplement|ng

DOI climate change :
activities through:




Through Secretary Salazar’s vision, as
articulated in Secretarial Order 3289,
the (DOI) is
responding to climate change impacts
4 g;‘;:;_in all 50 states, through:

» Adaptive management of our land, water, fish and
~ wildlife, cultural heritage and tribal resources
5 ynthesize climate impact data

= Develop adaptation tools

= Coordinate actions on d landscape level

 Action to mitigate climate change

" Development of renewable energy.

= DOI Carbon Storage Project
(biological ana geological)

= DOI Carbon Footprint Project



U.S. Department of Interior Land Ownership
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DOI manages 500 million acres of

e surface land, or about one-fifth of the

land in the United States, including:

Bureau of Land Management,
256 million acres

Fish and Wildlife Service,
96.2 million acres

National Park Service,
84.6 million acres

Bureau of Reclamation,
8.7 million acres

B Bureau of Indian Affairs,
vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv - 66 m|”|0n acres




Rapid Assessment of Biological Carbon

Sequestration _ tential
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- Final report of current and potential biological carbon storage
|n$m1$"andfplants




Possible Future Carbon Sequestration Across the

Conterminous U.S.

a USGS



Biological Carbon Sequestration can:

reserve ecosystem services and
stainable deve opment objectives

o and mitigate
“ 1 =—-and globally




Carbon Benefits of Natural
Landscapes

— mitigate climate change
— restore and improve the health of ecosystems
— facilitate adaptation to climate change

— create economic growth engines
and green jobs.

— (Carbon storage, clean water, clean air, habitat,
biodiversity, open space, recreation
andigreen jobs.




Are the methods
consistent?

Are costs considered?

Are practical limitations
considered?

What are the
swprobabilities within the
range of estimates?

DOI Science Is Improving Our Understanding
Of Biological Carbon Sequestration
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DOI Science Is Improving Our
Understanding Of Biological Carbon
Sequestration

Current Soil Carbon

Current Carbon Stored in Plants
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Biomass carbon in existing vegetation

Total Biomass Carbon (kg/m?)
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Biological Carbon Sequestration &
Sustainable Landscapes — Domestic
and International

- Current DOl carbon sequestration projects on
public lands

- Remote sensing (e.q., Landsat and Landfire) to
detect global changes in forest cover

- Environmental credibility
- Science-based measurement and verification

- Management for permanence of carbon
storage

- Management for multiple ecosystem
co-benefits in addition to carbon sequestration

— Significant mitigation potential

— Projects designed to both sequester carbon &
adapt to climate change

— Valuable co-benefits (e.qg., habitat, clean water)
— Balance trade-offs (e.qg., land use, fire control)
— Based on scientific assessments
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= Madnor end Tensss Panshes Lowsana.

, T — Reforestation in Tensas River

National Wildlife Refuge, Louisiana

e Jotal reforested acres conveyed through March 2009
= 6,333 acres

¢ 80,000 acres restored, supporting fish'and wildlife
population objectives

e 22 million trees planted; projected to capture more
than 33 million tons of carbon over 90 years

o Anticipated completion;of projectin 2010




Carbon Analysis —
Sequestration Curve

 The soils, climate, and
growing conditions result
in carbon sequestration
rates that are among the
highest of any region in
the U.S.
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Carbon Capture Wetland Farms,
Sacramento-San Joaquin Delta, CA

* Stop and reverse land subsidence raising peat soil
surface 4 ft.

* Increase levee stability.

* Increase water supply. reliability

* Capture and sequester COZ2 in greater amounts than
other land uses



25 years

ZONE OF CARBON SEQUESTRATION

How Carbon Capture
Farming Works

® Native plants planted
submerged about 1 ft

® . ow oxygen

®Balance between plant growth and
organic matter decomposition

Carbon Accumulation

i Above Original
Land Surface

Carbon Accumulation
Below Original
Land Surface



icll94=+ Ancient redwood forests within Redwood
National ana State Parks are surrounaead
py over /5,000 acres of aisturbed land.

Carbon sequestration is hindered in these
overcrowded forests lack that lack understory
vegetation and inhibit biological diversity.

Solutions:
Seli=sinalialin will promote forest growth, improve

structural complexity, ana ennance wildlife habitat

S SR o CRIMBN  Removal of failing logging roads («/sic/ i/i2ir cssacieizd

| Recoveriné ;econd growth redw;od forest following thinning ;rea;ment
3 1 3 . ) L. 4 S 3
_ sediment) will preserve salmon stream napitat, improve

ater quality, prevent lanaslides, ana recover displaced top

SOll allowing for recovery of reawooa jorests.




DOI has a special relationship with Indian Tribes,
holding in trust over 56 million acres for them while
supporting tribal sovereignty and rights of
self-determination.

Agricultural
Conversion

In Carbon Sales




DOI’s Role in
Geologic Carbon
Sequestration



Geologic Storage of CO,

— CO, is compressed to a liquid for
pipeline transport and injected at
depths of ~1,000 to 4,000 meters

— CO, displaces existing fluid

(water, oil, gas)

—  Storage formation must be sealed
to retain buoyant CO, phase

—  Storage volume large enough for
commercial project

Source: DOE/NETL
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Fill and Spill Model for Assessment
Storage Assessment Unit

< Oil and >
'tand gas CO, injection
production 2
well well
Land surface A —_

Maximum
fill Spill point

- T e s, ﬁ_“‘"-\..‘
aS = S =
'Q‘ TR — T \

\ 4<<** \-_k!
Fault to Nt
surface, |\
possible |3
leakage \: S SN\ §
path
\ N
EXPLANATION
‘i Storage formation N Original oil and gas accumulations
S . Maximum storage volume
N\ Seal formation Additional volume to trap spill point (traps and saling formation)
(total trap volume)
Source: Burruss and others, USGS. 2009 M Maximum additional storage 25

in saline formation




Geologically based, statistically sound
hypotheses for quantities of storage
potential

Comprehensive & consistent treatment
(so assessment of each area is
compatible/comparable to assessments
in other areas)

Transparent — methodology,
assumptions

Probabilistic — range of values to reflect
uncertainty

Storage potential in oil and gas
reservoirs and saline formations

External expert input



New Methodology Process Flow

(probability of success)

e depth to top of storage

e confining layer characteristics
® natural seismic risk

e reservoir architecture

e drive mechanism

e reactivity

¢ geologic age

Fe extefit of diagenesis
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* mineral composition
e CO,-brine-mineral interactions at T and P

e formation water salinity
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(based on oil and gas methodology)

Mean= 440 MT

400 500
STORAGE SIZE. IN MILLIONS OF METRIC TONS OF CO,

FREQUENCY







DOI cooperates with over 100 countries
worldwide to:

— Support and coordinate with White House and
State Department foreign policy initiatives;

— Fulfill treaty obligations and Congressional
mandates

s E.g., conservation of endangerea species and
worla heritage sites;

— Accomplish domestic responsibilities

) E.g., migratory species, transbounaary. rivers
and ecosystems; and

— Conduct scientific research on national priorities
relating to energy, climate, natural resources and
the environment.

DOVI’s existing relationships can help provide
expertise to the global climate change
negotiations and implementation of

global policy.




DOI International Technical
Assistance Program
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DOI: International prevention of
deforestation and investments in
aforestation/reforestation

200 million trees in 20 years

What induced farmers in Niger to protect and
manage on-farm natural regeneration?




Coastal Senegal: DOI Supported Dune
Stabilization and Reforestation




DOI Science: Mangrove Cover in
Bangladesh & India

|:] 2 Mangrove to open inundated - 4 Mangrove to Water - Open to Mangrove
l:] 3 Mangrove to open |:| Open inundated to Mangrove [:’ Water to Mangrove




Carbon sequestration projects can:

DOl stands ready to offer technical assistance in
these areas and to learn from other nations




