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AGENDA:    4 



Can management measurably increase  

soil carbon; 

and what happens if we succeed? 
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Results: Above-ground production (forage) has exceeded controls by 

40-70% every year  following the single ½” compost application in 

2008 
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Ryals and Silver 2012 
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Pre-treatment     2009            2010            2011      

Ryals et al. 2013 

Compost increased soil C 

(above compost C alone) 
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Models suggest that the C increase effect persists for 30-100 years 

Ryals et al 2013 

→ 
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65,000 ha 

Marin  

Rangelands 

Lifecycle Assessment: diverting organic materials from 

anaerobic storage and disposal to aerobic composting  

and land application leads to large offsets from avoided 

methane emissions   

Delonge et al. 2013 
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GHG Mitigation (avoided 

& Sequestered) 

GHG Emissions 

Compost Manure Fertilizer 
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Life Cycle Assessment suggests significant 

GHG mitigation potential statewide 

Emissions from Ag and forestry 

sector (2008) 

Emissions from commercial 

sector (2008) 

Redrawn from DeLonge et al. 2013 

Applied to 5% of CA Rangeland 
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At a rate of 0.5 Mg C ha-1 y-1 

=  28 MMT(Tg) CO2e y-1 

Units:  
Mg = Metric ton 
MMT(Tg)= Million metric 
 tons  
CO2e = CO2 equivalents 

California  Rangelands Carbon Sequestration Potential 
With Compost Additions 

 
 
 

Emissions data: CA GHG Inventory 2010 

At a rate of 1 Mg C ha-1 y-1 

= 56 MMT(Tg) CO2e y-1  

At a rate of  3 Mg C ha-1 y-1 

= 169 MMT (Tg) of CO2e y-1  

•Livestock  
~ 15 MMT CO2e y-1 

•Commercial/residential 
~ 42 MMT CO2e y-1 

•Electrical generation 
 ~112 MMT CO2e y-1 

 

(Without avoided methane emissions) 

 

23 million hectares (57 million acres) of rangeland in California:  67% (38 
million acres) is grasslands and pastures.   
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Compost also increased soil moisture…. 

UCSFREC, Browns Valley, Ryals and Silver 2013 

0

5

10

15

20

25

30

35

40

45

50

S
o

il
 V

o
lu

m
e
tr

ic
 W

a
te

r
 C

o
n

te
n

t 
(
%

)
 

compost

control

Jun 09    Aug 09     Oct 09      Dec 09      Feb 10      Apr 10      Jun 10     Sep 10     Nov 10

        

9 



10 



Carbon Farm Planning and 
Implementation 

 Implementation Activities 

• Identify demonstration C-Farms and 
conduct farm assessments, including 
soil sampling (2013).  

• Apply compost on rangelands  at scale 
(2013)  

• Develop list of other carbon beneficial 
NRCS practices, plus;  

• Complete 3 C-Farm Action Plans 

•  Calibrate GHG accounting models with  
COMET-Farm/CSU and C-Farm data. 

• Provide C-Farm permit assistance, 
technical expertise, implementation 
funding and monitoring assistance. 

• Implement C-Farming workshops for 
farmers and ranchers (2015) 

• Confirm roles of project partners and 
scalability to other counties. 
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Quantifying C-Farm Impacts 
The COMET-Farm Tool  

(http://cometfarm.nrel.colostate.edu)  

has potential to allow a relatively rapid and thorough 

assessment of the greenhouse gas benefits of 

Integrated Carbon Farms 

 
Working with CSU’s NREL to use and refine the methods and models 

behind the COMET-Farm tool to: 

 

1)calculate the greenhouse gas benefits of proposed practices for our three 

demonstration carbon farms and; 

 

2)Develop a rapid-assessment on-farm conservation practice carbon 

capture planning tool: 

COMET-Planner Tool 

(http://comet-planner.nrel.colostate.edu)  
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Carbon capture synergies 

 resulting from “stacking” of compost addition and improved grazing practices 

NB: only added N was accounted for in this scenario; no soil 

water or soil O2 enhancement from SOM increases was included 

in the model. 
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Photo: http://restlesspilgrim.net 

Questions? 
www.marincarbonproject.org 
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