1ndigo

Quantifying Water Benefits of Regenéf'at’"{/e
Agricultural Practices Using Field-Scale Dajca
Integration in SWAT: An Indigo Ag Approach

Katie Mendoza, Staff Scientist - Water Modeling



The Leader in Sustainable Agriculture Solutions

Indigo is leveraging the most advanced science and technology to deliver proven sustainability programs. Our solutions
strengthen farmers’ livelihoods and empower companies to meet their goals, today and tomorrow.
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Sustainable Sourcing Carbon Offsets

* Producing carbon credits & scope 3 claims
through regenerative agriculture practices

* Supporting corporations seeking to address
climate goals and supply chain resilience

« Water Balance Model use for Rice in Source

- Indigo Active Footprint
* CN-model used for Carbon

- 8M+ acres enrolled in sustainability programs,
across more than a dozen crop types
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Global Leaders Partner with Indigo to Achieve Sustainability Targets

World’s #1 Retailer, #1 Food Company, and #1 Beverage Company Rely on Indigo

S40M+ 200B+ 2M+ 64M+

earned by farmers gallons of tonnes of bushels
water saved GHG reductions delivered

Our sustainability solutions are trusted by:

SHOPIFY = BARCLAYS THENORTH FACE M ORGAN CHASE & CO.
HEIDRICK & STRUGGLES BLUE BOTTLE COFFEE RALPH LAUREN CORPORATION
DOGFISH HEAD AZOLLA EPIPHANY CRAFTMALT ~ COOLEFFECT BUTCHERBOX
M APLE LEAF FOODS CGB AG PARTNERS CO-OP BCG WALM ART
THEFASHION PACT NESTLE BUNGE GLOBALLY RESPONSIBLE PRODUCTION
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Indigo’s hybrid approach conservatively quantifies impact

Farm Data & Evidence

Impact Quantification

Software Platform

gt

Intuitive farmer-facing
enrollment, data collection,
and support tool that limits
data collection to <30 mins

Remote Sensing & Satellite
Imagery

°—o
¢
Monitors key on-farm

activities and validates
collected data

Soil Sampling

with collection of 150K+ soil
cores, in addition to direct
sampling of select project

Modeling

Peer-reviewed model
simulates fluxes of SOC, N,0,
and runoff with high degrees

of certainty

fields

Practice Validation Strategies

We leverage numerous approaches to validate grower data and practices
In-field visits capturing geo-located photos of practice implementation
Data collection using sensors deployed on select fields

Collection and review of farm records

Analysis and interpretation of remote sensing data

Farmer attestation

Software-based validation rules that test various concepts of agronomic and crop feasibility




Indigo's Water Programs are Designed to Meet your Sustainability Goals

Goal .- G e.g., Net water positive by 2050

2ffff: Adopt water stewardship
s practices in value chain

&

~~~—~~ lIrrigated crops 0 O Rainfed crops
A Q

A F Replenish water /[
SCOpe 77777777777777777 m used in operations /
Two options N :
Agronomic =0
Consider local context
and goals

Customized Practice

Consider local context and if
additionality is required

Outcomes
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YYYYY Cover Crops i\m Precision Irrigation
_UEEI[IEGJ]_ No-tillage Nitrogen Management And more..
@ Crop Rotation Rotational Grazing
W t  lIrrigation water footprint W t
________________ ater §/ * Reduced withdrawal ater
quantity « Improved use efficiency qua“ty
* Reduced surface runoff

e Pollutant load
e Sediment load
e Nutrient load



Bespoke Water Project Quantification

_ Curve Number Method (CN) for Estimates | Soil and Water Assessment Tool (SWAT) for Deliverables

Developer USDA NRCS Texas A&M AgriLife and USDA ARS
Empirical rainfall-runoff model Physically-based water quantity and quality model
Type that considers key hydrologic drivers representing dynamic crop, soil, climate, and land
(e.g., slope, precipitation) management interactions
Soil characterization Hydrologic soil group Physical and chemical soil properties, multi-layer

Crop and Seneasitical (e, o), i Specific (.e..g., cotto.n), crop growth dynamically modeled
land management with explicit operations

WRI's Volumetric \/ \/More comprehensive representation of hydrology; plus
Water Benefit potential for water quality metrics (e.g., water quality
Accounting (VWBA) benefits (WQBA), sediment load reduction)
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Indigo aligns with volumetric water benefit accounting (VWBA) guidance

The VWBA 2.0 aims to help companies and practitioners make consistent, credible volumetric water benefit
claims across diverse geographies and water stewardship activities.

SRl L Identify and evaluate Quantify the volumetric
context and identify water benefits of

e ] RS potential project _ =
activities and partners project activities
challenges (surface water runoff, withdrawals)

Confirm and prepare
for VWB
Communications

Implement project and
track progress

Plan and agree
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Customer Case Study

* Private corporate investment driving
rural resilience and water
replenishment

* Improve soil water holding capacity

* Reduce surface water runoff
* New revenue streams for farmers

» Scalable model for public-private il No-till & B :‘ tillage

climate partnerships Ml (ay 3,201 HEOUSIRES (May 3, 2019)
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CN-model Surface Runoff Benefit Estimates

Assumptions

« Initial CN values selected based on crop type, soil class, and practice impact
» Initial Abstraction set based on crop category

* Fields were modeled with a uniform land slope

« Vary retention parameter daily to account for dynamic antecedent moisture

* Crop ET cncoef set to the default value

» Tillage reduction both conventional to reduced, and reduced to no-till

Practices | General Estimates (gallons/acre)

Cover Crops 59,500
Tillage Reduction 15,500
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Field-Scale Data Integration in SWAT Workflow

End-to-end process from field data to runoff benefit

SWAT Model Map fields to Create SWAT
Setup subbasins Projects

_ Select
Field Aggregate representative

Representation similar fields HRU

Process Generate
Input Extract NLDAS :
Develgpment weather management SWAT input
data files
Simulation & Soft calibration Run baseline & Quantify runoff
Analysis for yield scenario benefits
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SWAT Model Setup

We are using the HAWQS API to generate hydrologically calibrated hucl2 models

HAWQS Input Datasets

I Y

Watershed boundaries and streams EPA NHDPlus v2

Physical and chemical soil properties gSSURGO

Topography USGS 10 m resolution, Digital Elevation Model
Crop data NASS, CDL

Updated Input Datasets

I Y

Daily weather Updated with NLDAS-2

Field management and operations Validated grower data provided
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Data Collection Elements
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Field Representation in SWAT

Translating field conditions into HRUs

Ident|fy unique - If more than one field has the

same soil/slope/crop, combine

fields Wlthln d those field areas into one
subbasin representative field to model

Select HRU with same crop

MatCh Cropv 50”-. Overlay field boundary with
and SlOpe . SSURSGO soils layer

- DEM elevation

- Change area fraction of the
. HRU to match the field area
Adjust HRU area - Adjust another HRU in the
subbasin by the same value to
preserve total area fraction =1
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Automated SWAT Input Generation

Inputs Processlng Outputs
E Crop plans
(historic + current) —
. NLDAS |
input files
daily weather
N ET method b NINAT oy
e input files:
_ : * Mgt
IDAL Management file generation « Weather inputs
e Planting / harvest dates o file.cio
e Tillage operations . .bsﬁ file

e Fertilizer applications
e Equipment & method
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Simulation & Analysis

Capturing water benefits from regenerative ag practices

- Convert to dry yields from reported crop yield
- Adjust parameters

Yield Calibration

- Baseline: historical management (counterfactual)
- Scenario: implemented practice

- 22-year simulation with a 2 year spin up

- Daily output - limited to representative HRUs

Simulation Setup

- Captures full range of climate variability
Why 20 years? - Reduces sensitivity to individual seasons
- VWBA aligned for quantification

- Average results across 20 years
- Use the generated surface runoff from the HRU output
- Runoff Benefit = Baseline - Scenario

Runoff Benefit

Calculation
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Assumptions & Uncertainty

Key assumptions and sources of uncertainty in field-scale modeling

Model Assumptions

* ET Method Penman Montieth

* Weather pulled for centroid of subbasin

* |IDAL set to current season harvest date

* Atmospheric deposition data extended using 2020 data
* Initial CN values use NRCS guidelines

Source of Uncertainty How It Is Addressed

Field-to-HRU representation HRUs selected on soil, slope, and crop type to ensure physical consistency

Weather input variability Multi-year simulations (20 years) capture a wide range of climate conditions

Use of validated grower-reported data and standardized translation into SWAT

Management data accuracy inputs

Lttt e o e e HAWQS preprocessed and validated datasets to ensure consistency and

credibility
Model simulation uncertainty Calibrated HUC12 models to ensure realistic watershed behavior
Implementation / workflow variability Use of a standardized workflow for consistency across runs
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Key Takeaways

Field — Model Translation

Real grower data integrated into SWAT
Automation — Scalability

Repeatable, consistent modeling workflow
Long-Term Evaluation — Credibility

Multi-year simulations capture real variability
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ILELLQITH

Comments or
Questions?

Katie Mendoza
Sustainability Sciences
kmendoza@indigoag.com

Indigo

Support Farmers. Build Resilience. Scale Impact.

2M+

tonnes of GHG
reductions &removals

200B+

gallons of
water saved

© 2026 INDIGO AG
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