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Soil Health:  The capacity of soil to function as a vital 
living ecosystem that sustains plants, animals, and 
humans. USDA-NRCS.







Gabe Brown

Return ALL Agricultural “Wastes” to the Soil 



Ag Waste: Problem or Asset?

“Excess materials generated by commercial 
agricultural and forestry operations, biomass and 

wood harvested through forest health and 
restoration treatments, and material that is 

generated in response to Tree Mortality 
Emergency activities, should be used in a manner 
that minimizes GHG and black carbon emissions 
and promotes public and environmental health.” 

CARB-2017



2015 Nebraska Panhandle No-Till Partnership Winter Conference

Mulch Layer

Compost Layer



Marin Carbon Project 2008

H1: Management can increase soil carbon

and: we can measure it

Feather River Green Waste Compost

14.3 MT/ha

1.3 MT/ha N

C/N: 11/1

The product of a managed, aerobic, 

thermophilic decomposition process, 

suitable for beneficial application to soils.



FIG. 3. The black line shows simulated decomposition of the compost following application to grassland soils. Gray circles show the monthly 

change in total ecosystem carbon, not including compost carbon. Values are averages across site characterizations, with standard error bars in 

light gray. Ryals et al, 2015. Ecological Applications, 25(2): 531–545.



Increasing soil C increases 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





Farmland after rain (right): waterlogging due to poor structure resulting from 

cultivation, compaction and lack of soil cover (and roots!). Different management, 

including denser groundcover, on the adjacent paddock (left) results in higher soil 

carbon, better structure and improved water absorbing and holding capacity.

Patrick Francis, Australian Farm Journal



Carbon: 

Key to agricultural productivity and resilience

C 

Soil carbon is the 

“Keystone” for all 

soil physical, 

chemical and 

biological processes 

and properties. 
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Farm Productivity 

Credit: Dr. D.C. Reicosky, ARS, Morris, MN.   



Photosynthesis:
the synthesis of carbohydrates from sunlight, carbon dioxide & 

water





Carbon Farm Planning

CONSERVATION PLANNING through a 
carbon lens: 
• Increase terrestrial carbon
• Reduce GHG emissions
• Quantify carbon benefits of 

conservation practices
• Recognize the co-benefits of 

increasing on-farm carbon, including 
the benefits of conserving carbon 
from ag “waste” as mulches and 
compost on-farm:
•  Production
•  Soil Health
•  Water Quantity 
•  Water Quality

-Courtney White





Estimating 
Carbon capture 
potential

LOCAL DATA where available.
COMPOST: R.Ryals et al 2013; M.DeLonge et al 2013

CREEK CARBON: D.Lewis et al 2015



Estimated Additional 

Soil Water Holding 

Capacity With Carbon 

Farm Plan 

Implementation, 

8,000 acre Ranch,

Santa Barbara 

County, CA

Compost alone adds 

over 600 AF of 

additional water 

holding capacity in 

these rangeland and 

cropland soils. 103,070



•Why RCDs?

• Statewide

• Local knowledge

• Successful implementation

• AND Partners: NRCS, 

land trusts, Point Blue and 

others.

Scaling Up Carbon Farming with RCDs



• Identify and quantify opportunities to 

enhance on-farm carbon capture in 

plant biomass and soils. 

• Barriers (economic, regulatory, 

outreach, education and others).

• RCD assets, needs and potential 

partners. 

• Potential sources of funding for 
implementation.

• Introduce carbon management in the 

Long Range Plan.

Local example: Sierra RCD Carbon Management 

Program

Source: Sierra RCD



California  Cropland  Soil Carbon Sequestration Potential
With Compost Additions (Compost C Only)

Assumes 9 million acres of cropland suitable for compost application.  

At a rate of 3 tons Compost ac-1y-1

= 27 MMT(Tg) CO2e/y-1;

Recycles: 54 MMT “waste”/year
At a rate of  6 tons Compost ac-1y-1

= 54 MMT (Tg) of CO2e/y-1; 

Recycles: 108 MMT “waste”/year
At a rate of 20 tons Compost ac-1y-1

= 180 MMT (Tg) of CO2e/y-1;

Recycles: 180 MMT “waste”/year

•Livestock 
~ 15 MMT CO2e y-1

•Commercial/residential
~ 42 MMT CO2e y-1

•Electrical generation
~112 MMT CO2e y-1

Assumptions: 1 Mg compost = 

0.5 Mg OM = 0.25 Mg OC = 

0.9 Mg CO2e CarbonCycle.org



Ag “Waste Disposal” 

Or

Resource Conservation 

critical to meeting our 

“Healthy Soils” goals?

Our Choice


