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Presentation Agenda

The role of re -growing soil carbon to reduce atmospheric CO
A Photosynthesis and soil dynamics drives the process
A Regenerative land management is the vehicle

What we have learned
A Palouse 6Low Disturbance Cropping 6
A North Texas and Alberta O0AMP Grazing 6

Data gaps ---what we need to know
A Expanded systems science research understandings

A Socio-economics drivers



Research Framework and Hypothesis:

oCarbon rich soll is healthy soil, beneficial for the entire ecosystem

Healthy Ecosystems function by:

A Drawing down CO , into the soil, resulting in;

A Improved water infiltration and retention;

A Increased biodiversity of fungi, microbes, plants, insects, wildlife;
A Reduced soil erosion & reduced net GHG emissions; and,

A Contributing to both improved livestock  and farmer/rancher well -being.
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Global Fluxes 0o Gigatons Carbon/Year

IPCCFifth Assessment Report 2014



Global Stocks 0 Gigatons Carbon
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Photosynthesis Creates Big Opportunities
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Teague ot al (2011). Grazing management impacts on vegetation, soil biota and seil chemical, physical and
hydrological properties in tall grass prairie.



Palouse Low Disturbance Cropping Project
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Mapping and Stratification

=

ST \ Climat Precipitati
Region Soils (mineralogy, Imate recipitation
history) zones

Hillslope - Profile Position (Hilislope Position in PDP) - Two-dimen-
sional descriptors of paris of line segments (i.e.. slope position) along a
transect that runs up and down the slope; e.g., backsiope or BS. This is
best applied to transects or poinis, not areas.

Position Code

summit sSuU
shoulder SH
backsiope BS

footsiope FS
toeslope Ts

Conducting pre -Sampling

USDA-NRCS 7-6 September 2002

Landscape position



Sample Locations by Strata -Landscape Factors

Key Factors:

v

A Soil management method

A Precipitation zone

r

A Slope position

Direct Seed History

2007-2010 2000-2006 1992-1999 1990 or earlier
1-5 Yrs 6-12 Yrs 13-20 Yrs 21+ Yrs
H2 H3 Ha HS
Sampled | AlOCaTe-] Sampled | Allocated| Sampled | Allocated| Sam
a 5 5 1 T s 3 1
5 5 1 1 5 5 3
2 5 5 1 1 5 6 7
2 5 [ 1 1 5 5 11
P3 up SW 1 3 s 5 5 5 5 5 1 1 s 3 3
P3 upP NE 1 5 5 5 5 5 5 5 1 1 5 5 2
P3 Lo SW 1 8 5 5 3 5 5 5 5 5 5 [ 9
P3 Lo NE 1 5 5 5 5 5 5 5 5 5 5 5 8
P4 up SW 2 2 s 4 5 5 5 5 S S s ] 1 4
P4 up NE 2 4 5 2 5 5 5 s 5 s 5 3 1 8
P4 Lo sW 2 5 5 3 5 5 5 5 5 5 5 6 5 5
Pa Lo NE 2 3 5 a 5 5 5 5 s 5 s 5 1 [
P5  up sSW 3 5 5 5 s 5 5 5 s 5 s 6
?5  up NE 7 5 5 5 5 5 B 5 s 5 7 a
PS5 Lo SW 2 5 5 5 5 5 5 5 5 5 a 6
_PS. LO NE ) S 5 S 5 5 5 5 5 5 a t]
uP SwW a 5 5 5 5 5 s 5 5 B
uP NE 3 5 5 5 5 5 5 5 5 5
Lo SwW 7 5 5 B 5 5 [ B 6 7
Lo NE 5 5 s s 5 5 5 s 5 [
Pre-Allocated or Sampled Plots] 12 81 80 73 100 100 84 84 52 52 100 101 8 109
Target % of Plots] 100 100 100 100 100 100 100




Sampling
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Summary of LDC Solls Lab Analysis

Soil Management (0no)
Soils Lab Analysis
Conventional Tillage (81) A Descriptions
A 1-5yrs LDC (73) A Bulk Density, Fractions
A 6-12 yrs LDC (100) A % SOC
A 13-20 yrs LDC (84) A % SIC, pH
A 21+ yrs LDC (52) A %TC
A CRP (101) A %N
A Misc/Irrigated (8) A QA/QC blind splits, etc
A Reference Areas (109)
TOTAL ~800 Soil Cores (2,400 samples)

Then Allocated by strata -slope position, aspect, precipitation zone

ANOVA &/Linear Regression  ---SOC Stocks vs LDC Years: Means highly
significant at P<0.05; R-squared > 50% (n=309, including outliers).




Can Farmers Benefit?

Carbon and GHG balance ,Tons of CO,e New Potential Revenue

A Average 3.0 tons CO ,e/ha/ yr

Mokihdliagiad A 120,000 tCO,e /20yrs on 2,000
|_over crediting hectares

period ~$1-2 million @ $10-20/tCO ,e

Project scenario
projections made at
the beginning

»

Asset: difference
between actual

measured CO ,e and
baseline projection

Gain of CO .,e

All -in Costs: ~$6/ha
_____________________ \__________________-__-_ L Basellne

| scenario
projection

-
<

012 3 456 7 8 91011121314
Project start

Loss of CO ,e

Year End of project



Palouse SOll Carben Pro;ect Now Enrolling New Farmers

HELP us ENROLL ANOTHER 300,000 ACRES OF PNDSA FARMLAND

JOIN THE PROCESS S ]

~—-= Review farm ellglblllty, program guudellnes and terms of agreement
- Producer enters mto contract agreement
- AES measures soH carbon improvements "about every 5 years.
- Verified mcreases in-soil carbon become salable as carbon credlts
— = NatlveEnergy arranges carbon credit sales on behalf of farmers 2
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Adaptive Multi

qp”‘

-Paddock (AMP) Grazing Studies
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90% of Soill
function is
mediated by
microbes

Microbes
depend on

plants

So how we
manage plants
IS critical

National Geographic 1980s




The Four Ecosystem Processes

Energy flow - Maximize the flow of solar energy through plants
and soill

Water cycle - Maximize capture and cycling of water through
plants and soil. Reduce runoff and erosion

Mineral cycle - Maximize cycling of nutrients through plants
and soil

Community dynamics - High ecosystem biodiversity with more
complex mixtures and combinations of desirable plant species
leads to increased stability, resilience and productivity



North America: Semi -Arid Rangeland
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AMP grazing

Continuous grazing




