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iqure SPNL.J. (a) Global annual emissions of anthropogenic are of different anthropogenic
GHGs in total emissions in 2004 in terms of CO-eq. () Share of different sectors In lcrlal anthropogenic GHG emissions in
2004 in terms of COp-eq. (Forestry includes deforestation). {Figure 2.1}
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Mitigation



7 wedges needed to
reaph .stablllze carbon - CONS
emissions

-
S
=
i
Loy
_—
Ll
[ |
m
[WE |
=
=
B
ol
re —
5 &
11 45
’ -'- = %l.'-}? .
: Flhy
. —e
" i
e ™ -
- l;:,{':" r
S
s kot
5 4
"~ Sourcé: Socolow & Pacala;

—— Sci. Am., Sept. 2006




Exhibit 11

U.S. MID-RANGE ABATEMENT CURVE - 2030 [ Abatement
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Global economic mitigation potential for
different sectors at different carbon prices
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Agriculture

e A large proportion of the mitigation potential of
agriculture (excluding bioenergy) arises from soil C
sequestration, which has strong synergies with
sustainable agriculture and generally reduces
vulnerabillity to climate change.

» Agricultural practices collectively can make a
significant contribution at low cost

— By Increasing soil carbon sinks,
— By reducing GHG emissions,

— By contributing biomass feedstocks for energy
use

IPCC Fourth Assessment Report, Working Group lll, 2007




Smith et al. (2008)
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Many opportunities for GHG itigation!

Cropland
— Reduced tillage

— Rotations

 Reduced bare fallow
* |Increased intensity

— Cover crops

— Fertility managemen
 Nitrogen use efficiency

— Water management
* lrrigation management




Many opportunities for GHG mitigation!

Grasslands VAR .

— Grazing
management

— Fire managemet
— Fertilization




Conservation of Soil Carbon
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Soil C

How long? How deep?

How much?
Cultivation
J New
Management
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Soil organic C (Mg ha™)

80

NT OF
71 e 0-005m
704 e 0.05-0.15m —9
651 ® 015-030m
@ 0-030m A=14.31 Mg ha™
60 -
5 - s
50 A+ % 1 1
A =0.72 Mg ha~ year
45 -+
40 -
35 - .
30 4 A =9.08 Mg ha
w
%51 § - ) s
20 A =-0.11 Mg ha™ year™ —9
15 - f O aqk.’
A =0.82 Mg ha™ year™
10 1 &= A=0.91 Mg ha* year™
5 -
O | | | | | | |
1992 1995 1999 200220032004 2007

Year




Ag and forestry have the potential to offset 10 -

25 percent of total annual U.S. GHG emissions

MNational Agriculture and Forestry Mitigation Total 2010-2110, MMT CO2e at $30 per MT CO2e
(~20% of current total U.S. GHG emissions), Annualized Averages by Activity

Efficieney

B Emissions Reductions

O Biological Sequestration Fluxes

Forestation
(afforestation), 435

W Avoided Fossil Fuel Emissions

Forest Management,
314

Source: EPA 2005



Gaseous Environmental
Emissions — Services
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Reduction Opportunities

Sequestration

o Conservation tillage and crop rotations

o Cover crops

o Grazing practices

o Forestation, reforestation, forest management

Avolided emissions

o Biofuel production
o Thermal bio-power and bio-heat
o Renewable electrical power

Emission reductions

o Manure management
o Fertilizer practices N20




Types of Agricultural & Forestry
GHG Offset Transactions
o Outright Sale
— Direct GHG emissions reductions —

N,O, CH,, CO,

— Soil/Biomass Carbon —
permanent commitment

e Term-Limited Lease
— Soll carbon storage
— Biomass storage



Offsets Are Critical for Cap & Trade

. Induces Change in Uncapped Sectors
. Reduces Program Costs
. Produces Large Volumes Earlier

. Fills the Timing Gap; Bridges to the New
Energy Future
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Farm and forestry offset services — UNDER A PROFPERLY DESIGNED PROGHAM - offer a great advantage to the capped sectors under
cap-and-trade. Key benefits include: Immediate delivery of low-cost reductions to capped sectors; low-cost abatement opportunities that will reduce
energy costs to American households; a growing volume of reductions as carbon prices nse aver time in response to a declining cap; a saturation of
the biological sequestration sources of emissions reductions at a time when the capped sectors have had ample opporunity to overcome capital
turniover imes, and the requisite technological solution development demanded by the fundamental paradigm shift o a low-carbon economy.




Examples of feasibility and pilot
projects on soil carbon sequestration

Region Land Use Land management
change

Saskatchewan, Canada Cropland Direct seeding / cropping
Intensification

Pacific Northwest, USA Cropland Direct seeding / cropping
Intensification

Midwest Cropland No-till

lowa, Kansas Grass planting New grass plantings

Oaxaca, Mexico Crop / natural fallow Fruit tree intercrops with

secondary forest annual crops /

Conservation tillage

Pampas, Argentina Cropland Direct seeding

Kazakhstan Cropland Agriculture to grassland

Izaurralde (2004), Rice



Value (billions of Dollers)
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Carbon as a Revenue Crop

Value of Agricultural Products

Rice Wheat Swine Soybeans  Carbon* Milk and  Corn (grain) Cattle
Dairy
Data source: 2007 Census of Agriculture, USDA NASS Febuary 2009;
*Carbon estimate based on 25x25 derivation of 20% x 7 billion tons/yr x $20 ton




Primary Challenges

e Costs
— Changes In operating practices
— Tracking and selling offsets



Measurement, Monitoring and Verification

= Detecting soil C changes
— Difficult on short time scales
— Amount of change small compared to total C

= Methods for detecting and projecting soil C changes (post et a. 2001)
— Direct methods

 Field measurements .

— Indirect methods ra

. Accounting

—Remote sensinEyE=
—Models

Post et al. (2001)




Primary Challenges

e Costs
— Changes In operating practices
— Tracking and selling offsets
— Increased input cost (esp. fuel and fertilizer)



Production Costs

lowa State

— Roughly a 1.5% increase for corn and
soybean farmers by 2020

University of Missouri (FAPRI)
— Dryland corn 3.2% increase by 2020

— Irrigated corn 3.5% increase by 2020
— Soybeans 1.6% by 2020



Primary Challenges

Costs

— Changes In operating practices

— Tracking and selling offsets

— Increased input cost (esp. fuel and fertilizer)

Getting the correct enabling policy In place
Development of viable markets

Informing ag and forest sectors of opportunities,
challenges, alternatives and consequences

Shaping our own destiny




Policy

o State and Regional Policy
— California
— Northeast Region
— 34 State Climate Action Registry (Kansas included)
— Western Governors Association
— Midwest Governors Association

« National Policy

— Farm BIll
 Many programs tie to offsets
— CSP, EQIP
— Voluntary Registry
— Climate Change Legislation (will ag be included)
« Cap and Trade
e Carbon Tax
e |nternational
— Kyoto (EU has a trading platform)
— Partnerships



Waxman-Markey BiIll

= Sets a cap on GHG emissions
— 17% reduction by 2020
— 83% reduction by 2050

= Allows 2 billion tons of offsets

— Split equally between domestic and
International sources

= Allocates ~86% of allowances
— Rural Cooperatives get a portion




Peterson Amendments

Makes USDA responsible for managing the
agricultural offset program

Further specifies how the offset program will
operate

Provides protection for "early actors"

Incorporates a list of practices that will be eligible
for inclusion In the offset program

Commodity Futures Trading Commission
regulates the trading of derivatives for emission
allowances, offset credits and renewable
electricity credits




Conclusions: Mitigation

Agriculture has a significant role to play in climate
mitigation

Agriculture I1s cost competitive with mitigation options
In other sectors

Bio-energy crops and improved energy efficiency in
agriculture can contribute to further climate mitigation

Agricultural mitigation should be part of a portfolio of
mitigation measures to reduce emissions / increase
sinks while new, low carbon energy technologies are
developed.




BIODIVERSITY CREFITS CO, DFFSET CREDITS | REMEWABLE CERTIFIED
COrEry @5 ior OF garE g Sienns Vamer lanadoverers plant | ELECTRICITY SUSTAINAERELE TIMEER
mra leasing devalopmeann FrEw ForesTs and proimasa Wired FEreEs @ naErate Sursrainably harsesved
righe= From the owners e Lo ful or biern Lhe nonpolluting =lecirssity Timber is Ao one of
af wndesturbe=d fores1% ard Etrees, theg can receise that coommands premiom numerogus "=co-labeled™
ather Rabitals that fhosy carbon digemide gfiger 1 prices indereguioted pro=desc s Thatl are oerirfied
threatered sndermic credits that industries povweer marketis. a=s rcologeralbhy sownd aand
species and Fast-vamishirg wrill by to Fielp thierm | Thetursine=x =old a1 a premsurm im
rcoEysTerns. cosmipdly woith restricisons camalso =pecialty markeis.
on greenbouse garmer tax
EaE SMiIESIicns. credits 1Hal
sub=sidize
thesr cagital
and cperating i !
| COSTE
P 3 J

Scientific
er'ican's
5/0n of
2\Future

g
Scientific
‘American,

e e
TH =51

R
WATER CREDITS PERCENT OF
COMMMOFITY FARM 'S INCOMIE CUSTOMER
Careful marasgement of wwater and wwetlands s ecoraomeacalliy -
waluakde for many reasons. Urbam water authoritses purchaze srater :-\_ ;-'_"" Tty i Eroeati 1 i
filtraticn credots o pratect the quality of their watershiceds; setland TS - - —
orerneErs can alsoreceive compensation from government agencies e Sre=biraks
for Food-corntrol servwices, from CconmSery St 'T_'T_'___ _'I _ 1 | . - I
corganizaticns for the presereaticn af s TrEr T R e
migratocoy waterfowl breeding areas, | TertLified 1 - -
and from agricultural conperatrwes for . ' ZL 5 X Lo srnpsn ko
fthe preverntion of soil salinety | !
imCreases Caused by o rde @ n | Water credi _ Urham wat 1heT
Eroundsrater aguifers Wheat - L d market
-~ - [l = Lz L i marke
- e e e e




Chuck Rice
Phone: 785-532-7217 i o

Cell: 785-587-7215 | ) AL
cwrice@ksu.edu

e \WWebsite
www.sollcarboncenter.k-state.edu/

K-State Research and Extension




