Marin Carbon Project
Land Management Can Increase Carbon in Solls

A collaboration of Marin Agricultural Land Trust, Marin County Agricultural Commissioner, Marin Organic, Marin Resource Conservation District, Natural Resources Conservation
Service (USDA), Nicasio Native Grass Ranch, UC Berkeley, UC Cooperative Extension (in partnership with the Carbon Cycle Institute and Environmental Defense Fund)
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Climate, Carbon, and Solls
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Carbon moves between 5 pools, soils being one of the largest on Earth

Plants and soil microbes have a significant effect on
global atmospheric CO, concentrations
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Red uclng emissions alone w11] nnt ﬁlltrgate chmate ehange

Rangelands are geographically expansive:
30% of global land area; 40% of US
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Grasslands store one-third of the world’s soil carbon and allocate a
large portion of photosynthate belowground to roots
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Research and Findings

Organic matter amendments to rangelands can:
* Increase carbon sequestration
* Lower GHG emissions from waste stream
* Grow more food, more sustainably (w/ less water!)

Valley Grassland

UC Sierra Foothills Research & Extension Center
Mean seasonal temp: 2°C (Jan), 32°C (July)
Mean annual precipitation: 750 mm/yr

Coastal Grassland
Nicasio Native Grass Ranch, Nicasio, CA

Mean annual temperature: 6°C (Jan), 20°C (July)
% Mean annual precipitation: 850 mm /yr

2008-2013 Field experiments

Controlled, replicated experiments
on working rangelands to test the

N A effects of management practices on
‘ ’ ecosystem carbon and greenhouse
gas dynamics

Organic matter amendments increase soil C pools
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Plant production (aka forage) has increased every year following a one
tlme compost apphcatlon
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Ryals‘ and Silver 2012, Ryals'and Silver in prep.

Compost increased soil moisture....

Soil Volumetric Water Content
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Implications

Life cycle assessment suggests much higher climate
change mitigation potential

Applied to 5% of CA Rangeland B GHG Emissions
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Model results suggest that C persists in soil for > 100 years

Valley Coastal - loam Coastal - sandy loam
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Scalablllty nght Now

i Apphcatlon of compost on 6% of CA rangelands (8 mllhon acres)
» Divert organic waste from landfills (producing 7 million tons compost)
e Y4 inchapplication rate covers 6% of the land area; apply 1x per 10 years
= 6 million metric tons (MMT) COZe y-1 (w1thout incl compost C)
=21 MMT C02e y-l offset from d1ver51on of orgamc waste from landﬁll

Scalablhty and Avallablllty of Compost 2020
- One quarter of the rangeland area in California:
= 23 million metric tons (MTT) CO2e (w/0) incl compost C)
= 337 MMT of CO2e y-1 (w/ compost C addltlon)

- Potential compost production: 27 to 33 MMT y-1

— Enough to reapply to 25% of Cahforma S rangelands every
17 40 years

California Rangelands and Carbon Sequestration

23 million hectares of rangeland statewide
Assume 50% available for C sequestration projects

NON-FOREST / NON-RANGELANDS
[] RANGELANDS

M FOREST At a rate of .5 tons per hectare
=21 MMT COze v -

At a rate of 1 ton per hectare

=42 MMT CO,ey!
, *Livestock
A ERms ~ 15 MMT CO,e y!
Units: \ “ N : °Commercial/reside'n-tial
Mg = Metric ton iy J ~42 MMT CO.e yt .
MMT= Million metric tons s «Electrical generation

CO,e = CO, equivalents _
~112 MMT CO,e y*

Emissions data: CA GHG Inventory 2010

Implementation
anhd Policy

Ag Meomt Practices

verified as C+ via research and modeling

[Organic Amendments and other practices to be assessed]

Economic Feasibility

- Full costs and revenues
-Feasibility Study*

T

> 2

Demonstration

< -Tech Assistance/
Capacity Bldg

-Tools/Modeling

-Aggregation &
Verification

Proportlon of Costs Assomated with Compost Appllcatlon
Total Cost of $40 00/ton '

! Monltormg before ,
Compost Addition
- 5%

Monitoring after_
5%

- Costs of Other Climate Mltlgatlon
-Strategles

Alternative Transportation (bike lanes) Vaplrigftf;n
$109.80/ton 13%

- Energy Conservation = . 00

$121.04/ton o 51%
Solar PV

- $344.46-562.50/ton

- (Napa County Planning Division, 2012)

- Securing Credits =~ -
- 8%

Potential Revenue Sources for Rangeland Compost Practice

State Incentives

Federal Carbon Market

Cost Savings
(increased production, less
fertilizer, water, and waste

mgmt)

We have developed a draft protocol for compost application to rangelands, being reviewed by
BAAQMD, American Carbon Registry, and hopefully ARB

- Marin Carbon Project

Implementatlon Goals
Complete Carbon Farm Action Plans at 3
sites to demonstrate carbon beneficial
practices to agricultural producers and the
public. ‘
Calibrate GHG accounting models against
carbon farm data.

*  Confirm roles and responsibilities of
project partners and scalability to other

 counties.
: - : Sen 2inks of OO "o forrats, ond other lond wee rystens (400 J00d)
c e Carbon Farmlno Conservation Prmkes
Implementation Activities We are pleased to the availabiity of |, ¢ Purch
; ; = S5 : R funds to develop and implement Carbon Farm —,  Erasion Protection Planting: Grasses, Shrubs and
Identify demonstration farms and conduct  action #fans on up to 3 ranches. Frojects wil 2
farm assessments, including soil sampling itttk I E e e L
' X ¥ sid P E g P pr Y perma pasture . gerows ai Windbr
List of carbon beneficial practices by USDA = based kvmstock systems in Mara County. P nn ] S Wt
1 « Forest Establishment
- NRCS to be constructed from 2013-2015 Porticipation Reauirements: | \iuiert Mansgement, Fertizer Atermatives
Farms provided with ranch planning and Resources Conservation EQIP programs.  © Poswre MGty L
permit assistance, technical and s odiommmiieasepiadrasmivonn Range Manting
3 ¢ . : 5 i roughout project and maintam conserva- )
englneerlng eXpernse: construction tion practices a ménimum of 10 years of du- :‘mr:l"mcoe"n'?;\“t:“"' Stnp Till,
contractors, and monitoring assistance . s e ) + Creek and Wetland Restoration
= : L i R v Willmg to be a demonstration Carbon Farm,
! West Marin Compost Facility to provide » Private land DEADLINE IS AUGUST 157 CONTACT:
CompOSt The Project will Fund: Marin Resource Conservation District
¢ 1) Ranch Planning and Permitting Nancy Scolan or Lynette Nicbrugge
Workshops for farmers and ranchers on 2) TechnicalEngineering Expertise Phone: (415) 663-1170
t ca rbon fa I’mlng t 3) Construction of Conservabion Practices Ernadl: mannrcd@mannrad.org

Support for this program was provided by grants from the Marin Community Foundation,
Sara and Fvan Williams Foundation and the 11th Hour Project.




