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The Scope of the California Aimond Industry

» Spanning 500 miles throughout the Cenfral
Valley

» California grows 100% of the almonds I"-

Almond Production by County 2014/15

commercially produced in the U.S.
« 82% of worldwide production
- Shipments 66% export; 34% domestic
- U.S.is the largest single market
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Why California?

California is the most productive almond growing region
in the world.

* Mediterranean climate ideal for growing almonds
« Central Valley’s rich soils
« Water availability and infrastructure

» Highest standards for environmental, worker, and
food safety

* Innovative technology and research

GLOBAL MEDITERRANEAN CLIMATES
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About Alimond Farmers

Multigenerational, family farmers are the heart of California’s
Almond community.

We recognize that in order to preserve our way of life for future
generations, we must always farm responsibly.

More than 6,800 total farms

More than 20% Nearly 3/4
Family Farms Under 100 Acres

= Family = <100
Farms Acres
m Other m Other




About the Almond Board
of California
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Almond Board of California (ABC)
Organization

* Grower-enacted “Federal 2016 — 2017 Board of Directors - members
Marketing Order” established in
1950

= Represents growers and handlers
(processors)

= “Quasi governmental”

Dave Phippen

Mike Mason, Chair

Dexter Long

= Non-profit organization
* Under USDA supervision

® F U n d ed by assess m e nt $ . 03/| b Dinesh Baja) George Goshgarian Kent Stenderup. Mark Jansen

* Does not sell, set, track, or quote
almond prices

John O'Shaughnessy

* Broad-based program
= Global Market Development
= Scientific Research ambnds ¢



Board/Committee Structure — All Volunteers!

Advisory Panel

Board of Finance
Directors Committee

Almond Quality Production Environmental Technical & Global Mkt
& Food Safety Research Research Regulatory Affairs Development
Committee Committee Committee Committee Committee
Industry Nuftrition
Services Research
Committee Committee

45 Employees based in Modesto,
New Delhi, London, Shanghai




Research at the Aimond Board...

 ...is the foundation for
continuous improvements in
growing almonds productively,
safely, and in a way that is
environmentally responsible.

« Through ABC, California's
almond community has been
investing in research on topics
related to almonds'
sustainability since 1973 with a
total investment of more than
$50 million to date.

Production
Research
Committee

Research
Committee

Past Managamaent/
Entomology, Hortioulture/
Crop Reaaarch, Plant
Pathology/Nematology,
Beae Heoalth/Pollination

Founded in 1973.

Total investment to dale
ovar $21.7 million,

316 projocts fundod

Environmqntal
Committee

Watar Quality, Alr Quality,
Stowardship/Crop
Protection

Founded in 2003

Total investment to dute
over 56.5 million,

51 projects funded

(‘ Hoart Haalth 4+ Bayond,

Diabetes/Matabolic
Syndroma, Weight
Managament, Satiaty/
Gut Health, Cognition,
Composition

Founded In 1985

Total Investmeant to date

ovar $21.5 mithon,
A7 projects fundoad

Almond Quality
+ Food Safety
Committee

Pravalence/Maonitoring,
Almaond Safety/Quality

Founded In 2001

Total Investiment to date
ovar 6.2 million,

82 projects tundad
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SUSTAINABLE
WATER
RESOURCES

22ND CENTURY AIR
AGRONOMICS QUALITY
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Focuses on accelerating the
transition of growers up an
irrigation improvement
continuum with the adoption of
more efficient irrigation and
scheduling and management
practices, resulting in the
maximization of “crop per drop”.
Adopting more advanced water
management technologies.
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Explores how best to leverage a unique strength of the

AIM: industry, its acreage, for increasing groundwater

- recharge in aquifers, which collectively are
SUSTAINABLE California’s largest water storage system. Working to
WATER recycle municipal waste water and other degraded
RESOURCES water as a way of increasing overall water availability

for farmers and all Californians.

RECYCLED

WATER
IN USE

UC DAVIS Geafeenia

Sustainable Conservation INIWVTRITY OF CATTORNIA @Jn-!m g 11




AIM: AIR QUALITY

Delving into the various

Nitrogen

Management o | ~- -‘ : ways almond

Tools

production impacts air
quality as well as
evaluating options to
decrease emissions.

EDF'

ENVIFONMENTAL
DEFENSE FUND"

Firing the ways that week

(Qc;l;fan b
aimonds 12



AlM: 22ND
CENTURY
AGRONOMICS

- N\

g ALMOND
Recognizes that we need to better
understand and then adopt the : LIFE CYCLE
technologies that will lead California /| \/ '

Almond farming into the 22nd century.
Each component of almond farming
will be considered, from land
preparation and varietal development
to equipment and processing.




Almond Biomass

Did you
know?

The amount of water to
grow an almond tree is
simitar to the amount
used to grow many other
fruit and nut trees. And
the water used to grow
almond trees actually
produce three things:
the hull, the shell and
the kernel.

1. The Hull

The hull is the dry an

outer layer. Hulls are
vestock feed, which reduces
the amount of water used 1o

grow other feed crops

19%
2. The Shell
- Shells are used
as an alternative
fuel to produce
electricity and as
vastlock bedding

3. The Kernel 30%

The kernel is the nutrient-ric
almond we eat. Each ounce
of aimonds (about a handful)
has 6g of plant-based protein
$q of Tiber and IS high u

od” (unsaturated) fat
1g of saturated fat

and only




2016 Almond Biomass Estimation

2016 Almond Biomass (2.32 mil MT DM)

Pruning (30%) Twigs
5%

Tree Removals
10%

Skins

Inedible 0%

0%

Hulls

Shells 589

25%

ks—?\‘ Afoania
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Almond Biomass Estimation

Almond Biomass Projection (MT, DM)
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Biomass Generated by Almond Industry

Pruning

Tree Removal X

Twigs X X

Hulls

Shells

Inedible X

Skin X

20% Controlled burning?
80% Wood chipping

80% Co-gen
20% Wood chipping

80% Grinding for soil
amendment
20% Co-gen

100% Livestock feeds

90% Dairy bedding
10% Co-gen
¢ Export

40% Qil for cosmetics
60% Landfill

90% Livestock feeds
10% High fiber bran

|S 17



Published Papers on Utilization of Almond Biomass

Feed Value

Soil Amendment + + +

Sugar Extraction/Digestion + + + -

Bioactives ++ + + +++ -

Absorbents + + ,

Combustion Products + + ,

Gasification + + i,
Pyrolysis/biopesticides ++ + -
Torrefaction/composite filler + -

Activated Carbon/Biochar ++++ + i}

Particleboard Filler + 4 .

Others (culture media, wood + + + + lifornia
chipping, colorants, fibers,

nanopaper, etc.) !Q,E.gnas



Potential Research Directions for Hulls¢e2¢

Process Applications/ Outputs
Technology Bioactives: concentrates’ functional drinks
Syrup, alcoholic drink, beverage
Food grade Sugars
ingredients Dietary fibers
Extraction/ Tsoxici’ry, sfofe’ry ton for biodiesel
. : ugars---fermentation for biodiese
Digestion Agro/energy Biopesticides
Biofertilizers
products Biogas and composite
Pretreatment to improve digestibility
Feed VQ'Ue Complementary mixing
Value elevation Export requirements: safety and performance
Hulls Addition Soll Biodegradability: carbon credit
Amendment Effects on soil nutrition and ecology
Bio-oil/tar: biofuel, biopesticides
Pyrolysis Biochar/activated carbon: absorbents, soil
amendment
Thermal Syngas: energy
Conversion i Biocoal: Fuel feedstock, fillers .
Torrefaction Volatiles: H2, CH4, tars almonds

Almond Board of California



Potential Research Directions for Shells and Woody

Material?¢

Process

Thermal
Conversion

Shells Trees Extraction/
i Digestion
Pruning

Value
Addition

Applications/
Technology Outputs
Syngas: energy
) Bio-oil/wood tar: energy, biopesticides
Pyrolysis

Torrefaction Biochar/biocoal: soil amendment, particle
board/composite filler

Activated carbon: absorbents

Agro/energy Big&siizerermentation for biodiesel
products , _
Biogas and composite
Biopesticides
. Biodegradability: carbon credit
Sail Applicable forms
Amendment

Effects on soil nutrition and ecology
Agro-chemical removal
Absorbents " water filtration

Cardboard
Filler almonds

Almond Board of California



Thank You!




