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NOTE: This guide is from a webinar 
hosted by the American Farmland Trust

This webinar is freely available at the following site:

<https://www.youtube.com/watch?v=OXAibyi5EsU>

https://www.youtube.com/watch?v=OXAibyi5EsU


FAST-GHG Tool -- Topics covered in this guide

Explain the purpose and scope of the free, online FAST-GHG tool

Discuss how the tool can be used to estimate GHG benefits from improved fertilizer management, cover crops, 

and reduced tillage for corn, wheat, and soybean in the conterminous US

Explain how the tool was developed to be easy to use at the farm scale and also for supply chains of major 

corporations

Demonstrate examples of how to use the tool and how to interpret the results for implementing specific practices 

in specific locations

Explain how project managers can use the tool to evaluate and report on project-level outcomes associated with 

adoption of conservation practices by multiple farmers in a project



FAST-GHG tool, origin and use
Christina Tonitto, Dominic Woolf, and Peter Woodbury developed the FAST-GHG tool to quantify 
how soil health management practices can reduce greenhouse gas emissions

Developed with support from the Cornell Atkinson Center for Sustainability in partnership with 
Environmental Defense Fund and The Nature Conservancy

Easy to use at both the farm scale and for supply chains of major corporations

Launched September 2020 by Walmart to support their Project Gigaton to reduce GHG 
emission from their food supply chains

Also available as an open-source, on-line calculator
http://www.atkinson.cornell.edu/research/fastghg.php

Includes cover crops, tillage, and N fertilizer management for corn, soybean, and wheat 
throughout the USA except Hawaii and Alaska

http://www.atkinson.cornell.edu/research/fastghg.php


How does 
the FAST-
GHG tool 

work?

The FAST-GHG Tool integrates:

Comprehensive synthesis of scientific data

Data on crop yield and nitrogen fertilizer rates from the National 

Agricultural Statistics Service

Data on soil properties from national databases

Rigorous calculations developed by scientific experts and 

reviewed by additional scientific experts



How does 
the FAST-
GHG tool 

work?

FAST-GHG Tool uses detailed and comprehensive calculations:

Builds on multiple previous research projects by our team

Greenhouse gas emissions from soil, machinery, fertilizer, etc.

Changes in soil carbon and nitrogen over time

Effects of tillage and cover crops based on peer-reviewed field 
studies



How 
does the 

FAST-
GHG tool 

work?

This is 
the main 
equation 

in the 
tool



Snap Shot of 

Features
FAST-GHG Tool

Scale & 

level of specificity

Field level

Predicts average based on default or site-specific inputs

Outcomes Greenhouse gas emission reductions (Mg CO2e/ha) 

including breakdown of 7 source categories

Conservation 

practices 

Cover crop (legume, non-legume, mixed), tillage, fertilizer 

management

Land uses & 

production systems 

Commodity crop production (corn, wheat, soybean)

States & territories CONUS only

How much time, data, 

& skills needed

Easy to use web interface, Just 3 to 11 clicks to get results. 

Default crop yield and N rate data available for all 3 crops and 

all counties

Special note Includes factors not in other tools. Based mostly on field data



Key strengths of FAST-GHG

Accounts for impacts of management practices

Can make estimates with no farm-specific data

Makes improved estimates with farm-specific data

Grounded in mechanistic understanding of C and N cycles

Grounded in results of field experiments  

Publicly available

Thoroughly documented



Key limitations of FAST-GHG

The default N fertilizer rate for a few states with much manure use (e .g. NY) should not be used 

for most purposes. Instead, use the “advanced inputs” option to define the N rate and yield

Does not include manure

Units are metric, not English

Cannot include all variations among farms and practices

The publicly available version is for a single combination 

of crop, location, and management practices

We do not currently have resources to provide user support

We hope to address some of the above issues, but don’t have a target date yet



How is FAST-GHG different from other GHG tools?

Grounded in results of field experiments 

Includes important effects not included in most tools:

Additionality

Fertilizer manufacturing

Leakage

Fuel use

Permanence

Reports 7 source categories for results 

Reports details of calculations.

Complete documentation of sources and methods



FAST-GHG 
tool



FAST-GHG 
tool
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tool



Crop examples: Four management practices for corn 

(1) Cover crops -- legume 

(2) Cover crops -- non-legume 

(3) Precision N fertilizer management 

(4) Reduced-till

Location: Tompkins County, New York

Crop: Corn for grain 

Crop yield: 8,100 kg/ha (129 bu/ac)

Crop N rate: 135 kg N/ (120 lb/ac)

Soil texture: Silt Loam



Legume cover crop DECREASES net GHG emissions from maize due to 
increased SOC sequestration and reduced N fertilizer need



Legume cover crop DECREASES net GHG emissions from maize due to 
increased SOC sequestration and reduced N fertilizer need



Legume cover crop DECREASES net GHG emissions from maize due to 
increased SOC sequestration and reduced N fertilizer need

Total 

result is 

sum of 

7 source 

categories



Legume cover crop DECREASES net GHG emissions from maize due to 
increased SOC sequestration and reduced N fertilizer need



Legume cover crop DECREASES net GHG emissions from maize due to 
increased SOC sequestration and reduced N fertilizer need



Non-legume cover crop INCREASES net GHG emissions because more N fertilizer is needed, 
increasing N2O emissions, inputs, and fuel and these emissions exceed the benefit of 
increased soil carbon



Non-legume cover crop INCREASES net GHG emissions because more N fertilizer is needed, 
increasing N2O emissions, inputs, and fuel and these emissions exceed the benefit of 
increased soil carbon

Negative values are INCREASED GHG emissions



Precision N management DECREASES net GHG emissions from maize due to decreased 
N2O emissions and reduced N fertilizer production. 



No-till DECREASES net GHG emissions through reduced on-farm fuel use, and a 
small increase in SOC.



FAST-GHG wheat no-till example

Location: Tompkins County, New York

Crop: Wheat

Crop yield: 4491 kg/ha (67 bu/ac)

Crop N rate: 99 kg N/ (88 lb/ac)

Soil texture: Silt Loam



FAST-GHG wheat no-till example



FAST-GHG wheat no-till example

Yield decrease of 4%



FAST-GHG tool 
has optional 

advanced 
inputs



FAST-GHG tool 
has optional 

advanced 
inputs



FAST-GHG tool 
– advanced 

inputs



FAST-GHG tool 
– advanced 

inputs



FAST-GHG tool 
– advanced 
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FAST-GHG tool 
– advanced 

inputs



FAST-GHG Tool can be used for multiple fields 
under limited conditions 

Results are for one combination of location (county or state), crop, and 

management practices on a per hectare basis

You can multiply results by total area for each combination

This works easily using default data on yield and N rate

But if you have different yield and N rate data for each field, you must 

run them separately

    



Lots of information available from the FAST-GHG tool

Hover to get a popup with definitions



Lots of information available from the FAST-GHG tool



Lots of information available from the FAST-GHG tool



FAST-GHG tool – show user inputs



FAST-GHG tool – 
show Derived 

Parameters

NOTE: Parameters continue, not all shown on slide



FAST-GHG tool 
– show 

Calculations



FAST-GHG tool 
– show 

Calculations



FAST-GHG tool – show FAQs



FAST-GHG tool – show complete documentation
<https://github.com/domwoolf/SoilHealthGHGs/blob/master/man/OverallMethods_1.01.pdf>



Utility and Limitations of Tools Like FAST-GHG

BENEFITS

Can be used to make estimates of 
the average benefit of practices

Helps identify possible benefits 
and challenges with greenhouse 
gas mitigation strategies

LIMITATIONS

Does not function as verification of 

mitigation from an activity

Runs for only one combination of crop 

and management practices in a county 

or state at a time



Whether you use FAST-GHG or another tool,
 

make sure that GHG projects arepermanent, real, and verifiable

Permanent  Climate change is long-term, solutions must be also

Real           Account for all 3 GHG’s account for NET mitigation.

    

    Assure that emissions don’t just shift to another location 

    (leakage), for example if a practice reduces yield.

Verifiable  Are cost effectively metered, monitored, or measured.
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For Further Information

FAST-GHG Tool   <https://www.atkinson.cornell.edu/fast-ghg/> 

Peter Woodbury, Cornell University          pbw1@cornell.edu

 

<https://blogs.cornell.edu/workinglands/>

mailto:pbw1@cornell.edu
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