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The objectives of this ongoing study are to:

(1) Produce compost and pelletized compost dairy manure products and apply
them in a commercial almond orchard;

(2) Demonstrate the effectiveness of these products in sequestering carbon and
improving soil health, and determine the impact of application on
greenhouse gas emissions; and

(3) Evaluate the impact of these products on tree health and productivity.

Work Plan: This 3 year project began in July 2019 and includes 2 years of
composting, pellet production, and amendment application on a commercial
almond orchard and 3 years of soil measurements for physicochemical and
pathogen analysis, tree study including trunk circumference measurements, leaf
sampling, almond pathogen analysis and yield measurements, and orchard soil
greenhouse gas emissions monitoring.
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Amendment Production and Application Flow Diagram

Statistics from two of California’s Biggest Agricultural Industries:

The Dairy Industry:
• Is the State’s #1 Agricultural commodity at $6.4B in sales
• Accounts for ~19% US milk/cheese production
• Is the State’s #3 Agricultural Export: $1.7B
• Accounts for 2.5M (1.7M milking) out of 5.2M cattle

The Almond Industry:
• Is the State’s #3 Agricultural commodity at $5.5B in sales
• Accounts for 100% of US and 78% of World almond production
• Is the State’s #1 Agricultural Export: $4.5B
• Accounts for 1.4M out of the State’s 24.3M acres farmed
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Problem: These 2 important industries,
are closely co-localized in the State. For
decades, dairy farms have provided a
market for almond shells for use as
bedding material, and almond hulls for
use as cow feed. But there is potential for
more collaboration. Dairy farms have an
excess of manure, which accounts for
25% of the State’s methane emissions.
Orchards are in need of organic matter
amendments, to build healthy soils with
(1) increased water holding capacity, (2)
resilience to drought, (3) increased crop
yields, and (4) decreased sediment
erosion.

The goal of this project is to recycle dairy
manure in compost as nutrient rich, safe
organic amendments, which sequester
carbon and provide economical and
sustainable benefits to the soil, crop, and
environment.
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Experimental Layout
(1-Unamended; 2-Compost; 4-Pellets)

Manure solids were
obtained from an advanced
multistage separator system
with rotary drum separators
on a Dairy in the Central
Valley. Separator Solids (>0.533 mm)Rotary Drum Separators

• Compost pile divided into 4 sections. Green lines are the midpoint of each section.
• Temp sensors inserted halfway into piles (intersection of the red-green lines).
• Ambient temperature sensor mounted on pole just above the compost pile
• Weekly measurements: Pile length, width, height, angle of repose, and bulk density 

as well as sampling for laboratory analysis after the windrows were turned. This 
was used to estimate mass of the compost piles and monitor changes over time.
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Source of Statistics: From the CA Agricultural Statistics Review, 2018-2019

Type Moisture 
Content

Bulk 
Density

Compost 42.2% 26 lb/cu ft.

Pellets 34.6% 50 lb/cu ft.
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