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OAgricultural | and manag:¢
in the United States have the technical

potential to contribute about 230
MtCOe/ yr of GHG mitigatio

-Smith et al., 2008




WHAT |F.....?

éprivate or volunt ar
écap & trade | egi sl
éil ncentive program
écor p -drivean su@ply chain
requirements

é |

Ow chaofudiso n

All require technical and background
scientific information to ensure
environmental progress Is achieved and
farmers are fairly compensated

Information needs are contexspecific




T-AGG PURPOSE AND PROCESS

Lay the scientific and analytical foundation
necessary for building a suite of methodologies for
high-quality greenhouse gas (GHG) mitigation for
the agricultural sector.

Side-by-side assessment of biophysical and economic
agricultural GHG mitigation potential; barriers and €o
effects and feasibility of implementation for the US

Review of scientific complexities planned (C, N20)

Producingtechnical reportswith executive summaries for
stakeholders and decision makers

Outreach and engagement



COLLABORATIVE AND TRANSPARENT

Advisory board and Science advisors

researchers, government agencies, agriculture & agri
business, NGOs

Many years of experience in carbon & other GHGs

Broader network
Emall list and website

Information gathering meetings, ProtocoliNo v 0 O
Experts-Apr 010

Frequent interaction with protocol developers, model
developers, policy makers and others working in this
space

Open review process and outreach meetings

CAGG/MAGG
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Physical Potential

ANet GHG/ha, total ha available, and over what time frame
ASignificant upstream or downstream GHG impacts (lifecycle analysis)

Scientific Certainty

Als information sufficient by practice and geography?
ADoes directional certainty exist for net GHGs?

Significant Ce

Economic Potential benefits?

ACosts for management shifts (opportunity c o Mayconslkdere a k
activity with lower

Possible Barriers GHG potential if it

AEconomicd capital costs Pr OIVIdeS oth(?r
ATechnicald monitoring, adoption, or production barriers SOC"’_’I , Economic or
ASocial® negative community or farmer impacts, resistance to change environmental co
ANegative ecological impact benefits

Implementation & Accounting Sufficient methods and data?

AMeasurement, monitoring and verificatio® Are there good methods for measuring or
modeling GHG outcomes on a project scale? and for verifying projects?

A Additionalityd Can it be assessed sufficiently?

ABaselined Are there viable approaches for setting baseline? Sufficient data?
AlLeakage riskd Is there leakage risk (life cycle analysis)? Can it be accounted for?
AReversal riskd Is there risk? Can it be estimated? Is it too high?
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Greenhouse Gas Mitigation Potential
of Agricultural Land management in
the United States: A Synthesis of the

Literature




MITIGATION ACTIVITIES CONSIDERED

Conservation till and ndill Improved grazing land management  CroplandA grazingland
Fallow management Change species composition CroplandA natural landscape
Diversify and/orintensify cropping Irrigation management Convert pasture to natural
systems (cease grazing)

Change crop type (annual or perennial) Rotational grazing Restore wetlands

Short rotation woody crops Fire management Restore other degraded lands

Applicationof organic soil amendments Fertilization
(incl. biochar)

Irrigation management

Improve fertilizer NUE and reduce N rate
Rice water management and cultivars
Reduce chemical inputs

Improveorganic soil management
Agroforestry

Herbaceousbuffers

Improve manure management

Drain agricultural land in humid areas



METHODS: LITERATURE

Over 800 papers (mostly peer reviewed)
Soll carbon, NO and CH,

Upstream and process emissions
Showing range of values

Scaled up to national rate using weighted
averages




QUANTIFYING FUEL AND OTHER ENERGY Gl

Measuring the CHANGE in fuel and/or fertilizer N

Fertilizer N and fuerelated GHG emissions, t C@® ha' yr!

National Averaged all crops 0.36 0.41 0.77
Grain corn, 250 kg Nhat 0.5900.711 0.94 1.59
Alfalfa hay, 20 kg N ha 0.1800.27 0.07 0.30

INoHill can reduce fuel emissions by 0.080.18 t CQe hatyrt!

Other inputs: minimal upstream GHG impact
Irrigation energy costs: ~01.85 t COe hatyrt!



BIOPHYSICAL GHG MITIGATION POTENTIAL

— F S

Soil C N,O&CH, | Upstream | Net Maximum
Emissions| & Process| Impact | Area

---- t CQel/halyr ------
No-ill* 1.09 ULLE 0.14 1.04 72
(0.2682.60)  (0.9180.72) (0.0750.18)
Reduce N fertilizer 0.00 0.40 0.06 0.46 124

(0.1451.32)  (0.0430.08)

*Carbon sequestration may saturate over time



BIOPHYSICAL GHG MITIGATION POTENTIAL

---- t CQOe/halyr ------ Mha
14
Noill L0 0.18 0 1.04 72
(0.2682.60)  (0.9180.72)  (0.0780.18)
" 0.40 0.06
Reduce N fertilizer 0.00 (01451.32)  (0.0430.08) 0.46 124
Winter cover crops LU Uzs bilsd 1.69 74

(0.3783.24)  (0.0031.05)  (0.4150.81)



BIOPHYSICAL GHG MITIGATION POTENTIAL

---- t CQe/halyr ------ Mha
14
No-ll 1.09 0-ds 0 1.04 72
(0.2682.60)  (0.9180.72) (0.0750.18)
1 0.40 0.06
Reduce N fertilizer 0.00 (0.1451.32) (0.04530.08) 0.46 124
Winter cover crops LU Uzs bilsd 1.69 74
(0.3783.24) (0.0081.05) (0.4150.81)
Diversifyannual cro
iversifyannu p 0.58 0.07 0.00 e 66

rotations (2.5083.01)  (-0.0480.65)



BIOPHYSICAL GHG MITIGATION POTENTIAL

Nodill

Reduce N fertilizer

Winter cover crops

Diversifyannual crop
rotations

Improved rangeland
management

1.09
(0.2652.60)

0.00
0.83

(0.3753.24)

0.58
(-2.5083.01)

1.01
(0.1034.99)

---- t CQe/halyr ------
0.18 0.14
(0.9180.72) (0.0780.18)
0.40 0.06
(0.1451.32)  (0.0450.08)
0.25 0.61
(0.0081.05) (0.4150.81)
0.07 0.00
(0.0450.65)
0.28 No data
(0.2780.31)

1.04

0.46

1.69

0.65

1.30

Mha

71.9

124.0

73.9

100

166



METHODS: DATA AVAILABILITY AND GA

Quantify valid comparisons in research
Highlights where research is missing

No-till 477 All U.S. regions, best data for Southeast,
Great Plains, Corn Belt

Winter cover crops 67 Onlyregions with sufficient growing
season

Reduce N fertilizer 29 Corn Belt, Lake States, Rocky Mountains

rate GreatPlainsd much other data that is not
side-by-side comparisons

Change N sourceto 11 Lake States, Rocky Mountaind no data

slow release for other regions



SURVEY OF SCIENTIFIC CERTAINTY

Begin with literature review

Average biophysical potential, # of studies, # of field &
lab comparisons, regional coverage

Use survey of experts (Nov/Dec 2010) to
determine level of certainty with existing data

Areas of expertise/focus (soll C, )D, grazing land,
CH,/multiple)

Obtain certainty measures for (1) direction of impact,

(2) level of impact, (3) regional or soil or climate
caveats

Assess agreement among experts

With support from the Natural Resources Defense Council
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