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Almond vs other crops
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Managing almond water footprints

What is actionable for growers? estimate the off-setting value
of sustainability actions
relative to the calculated water
footprint
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Managing almond water footprints
How can grower practices reduce the calculated blue, green, and grey WF?

 Onfampractice | Blue W | Green W | GreyWr _
" Steskeon | [ x|
" Solprepmton | [ x| x
" neymensgement | x| |
" Solmanagement | x| x| X

;
" Nutient mansgement ||| x
Bare-surtace mansgement | X | x| x
" Westemansgement || | x

Source: Fulton and Shilling, forthcoming




Actions: Blue WF Reduction

Examine practices that contribute to reduced WF and extend WF quantification to
specific recommendations and sustainability metrics

Flood or
furrow,
8%

Blue WF

Irrigation technologies used (A) (N=212)
reported in almond grower self-assessments
(SureHarvest, 2017).



Actions: Gray WF Reduction

Examine practices that contribute to reduced WF and extend WF quantification to
specific recommendations and sustainability metrics

nutrient budgeting techniques (98%, n=119)

recommended timing of fertilizer applications
Gray WE (100%, n=75)

fertigation (93%, n=107)

Nutrient management module from almond
grower self-assessments (SureHarvest, 2017).



Actions: Green WF Reduction

Examine practices that contribute to reduced WF and extend WF quantification to
specific recommendations and sustainability metrics

Green WF

Soil moisture monitoring (90%, n=88)
Soil amendments for water retention (37%, n=132)

[rrigation and nutrient management modules from
almond grower self-assessments (SureHarvest, 2017).




Actions: Offsets

Quantify practices that could be considered offsetting for WF
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— Groundwater recharge

— Biomass to energy

— Biomass to biochar

— Biomass to livestock feed

“(Aric Crabb/Bay Area News Group) |



Diet Modification Can Reduce Demand

en and blue WF (litre/cap/day

Mesfin M. Mekonnen & Julian Fulton (2018) The effect of diet changes and food loss
reduction in reducing the water footprint of an average American, Water International,
43:6, 860-870, DOI: 10.1080/02508060.2018.1515571

Vg , Vegetab - n....' o,
' on

VEGAN diet
WF = 1182 Licap/day

HEALTHY diet ' > VEGY diet
WF = 1997 Ucap/day ) WF = 1486 L/cap/day

Ph; )
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“— Calculated groundwater for almonds (2015) Surface water used by almonds (2015)

(acre-feet/DAU-County) ‘ N ] at er S] ] 1 L v e
! I < 1,000
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Almond groundwater demand/use per Estimated surface water use for almond
County, total = 3.2 million acre-feet and production in 2015, per County. Total =
65% of estimated total demand* 1.7 million acre-feet



Threats to Supply

 Sustainable Groundwater Management Act (SGMA) -- >90% of
almond production is within priority basins under SGMA

 Surface water supplies are expected to decline as snowpack and total
precipitation declines with climate change, will lead to increased
competition for increasingly rare resource



CA Exported WF Increasing

Julian Fulton, Heather Cooley,
and Peter H. Gleick

December 2012
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Blue and Green Water Footprints

Consumptive use factors for agricultural products from the California Stmulation
Evaporation of Applied Water (Cal-SIMETAW) model (Orang et al. 2013), which
reconstructs seasonal crop evapotranspiration (ETc) estimates (in units of acre-feet
per acre) for 20 crop categories from 1992 — 2009 using recorded weather and
cropping pattern data. ETc values were further divided between evapotranspiration of
applied water (ETaw) and effective precipitation (EP). ETaw values were used as blue
water factors to calculate the blue water footprint of agricultural products. Green
water factors were calculated as EP plus residual soil moisture (in other words, ETc
minus ETaw). These factors were available at the combined Detailed Analysis Unit-
County level (DAU-Co)

(Fulton, Cooley, & Gleick, 2012)



Meat and Dairy Products
Almonds

Cotton

Rice

Alfalfa, Straw, and Hay
Grapes

Walnuts

Fruits and Nuts, other
Pistachios

Other
2 4

Million acre-feet per

Blue and green water footprints of goods produced in California and exported
internationally (Fulton et al., 2012)




