
Methodology and Sources for Alternate Wetting and Drying for Rice
Ecosystem Service $/Acre/Year Citation

GHG Mitigation (at
$51/tonne CO2e)

$98

The USDA study “Greenhouse Gas Emissions, Irrigation Water
Use and Arsenic Concentrations; A Common Thread in Rice
Water Management” by Merle, A. et al. (2014) finds that AWD in
Arkansas reduces GHG emissions by 4,319 kg CO2 eq per ha.
This equals 1.787 tonnes CO2e per acre. Multiplied by $51 per ton,
this equals $91per acre.
The study “Alternate Wetting And Drying Reduces Aquifer
Withdrawal In Mississippi Rice Production Systems” by R. Lee
Atwill, et al. (2020) finds that AWD reduces diesel costs by a
baseline average of  $83 per ha at a per liter cost of  $.70. This
equates to a 118L per ha diesel reduction, or 47.75 L per acres.
Each liter of  diesel emits .0026 tonnes of  CO2. 47.75 L per acre *
.0026 tons per L equals .13 tons of  CO2 per acre. Multiplied by
$51 per ton of  CO2, this equals $7 per acre.

Water Savings $48

A 2014 USDA study, “Greenhouse Gas Emissions, Irrigation
Water Use, and Arsenic Concentrations; A Common Thread in
Rice Water Management” finds that AWD reduces water usage by
3560 m3 per ha, or 1.17 acre-feet. In the “Final Benefit-Cost
Analysis for the Environmental Quality Incentives Program”
(2010), NRCS values water savings at $41 per acre-foot in 2022
dollar values. $41 per acre-foot multiplied by 1.17 acre-feet equals
$48 per acre.

Reduced Pesticide
Runoff

(water quality, human
health, and

biodiversity benefits)

$13

The environmental cost of  pesticide application in the United
States equals $19 per kg of  pesticides in 2022 dollars due to
reductions in water quality, biodiversity, and human health. (1).
Around 0.77 kg per acre of  pesticides are applied each year in
California rice production (2). AWD reduces pesticide runoff  by
89% or .68kg per acre (3). Multiplying .68kg per acre by the $19
per kg value totals $20 per acre. Sources: 1) D. Pimentel.
“Environmental and Economic Costs of  the Application of
Pesticides Primarily in the United States,” Environment,
Development, and Sustainability, vol. 7, 229-252. 2005.
2) California Department of  Pesticide Regulation, Table 30.
3) Allen JM, Sander BO. “The Diverse Benefits of  Alternate
Wetting and Drying.” Los Baños, Philippines: International Rice
Research Institute. 2020.

Total $159
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