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Kari Cohen – Director, Conservation Innovations Team
Adam Chambers – Co-Leader, Energy and 

Environmental Markets Team
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Overview
 Brief COMET History and NRCS Resource Concerns 

 COMET-Farm Overview and Update 
 Recent Updates
 Uncertainty calculations
 Help Desk and Technical Support

 COMET-Planner Overview and Update
 Version 1
 California
 The Lower 48 States

 CDSI Integration and Support of NRCS Conservation Planners

 COMET-Water Quality Tool Overview and Vision

 Q&A
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Brief History of COMET Tools

• Development of COMET-VR initiated with Colorado State 
University in 1999, released in 2005

• Launch of COMET-VR 2.0 in 2010

• Launch of COMET-Farm in 2013

• USDA “Blue Book” integration in 2015 – USDA Official Tool

• Launch of COMET-Planner in 2015 and revised in 2017/18

• Development of COMET-Water Quality initiated in 2016, 
planned for 2018
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Air Resource Concern - Greenhouse Gases (GHGs)

Planning for Soil Carbon Stock Enhancements 
(i.e. Carbon Farm Planning)

Voluntary Environmental Market Participation                             
(i.e. GHGs and Carbon Markets)

NRCS Resource Concerns and COMET Tools
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Agriculture and the Atmosphere: 
Three Main Greenhouse Gases(GHG) 

• Carbon dioxide (CO2)
• Nitrous oxide (N2O)
• Methane (CH4)

**Different than ambient air pollutants 
(i.e. ozone, particulate matter, ammonia etc.)
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Agricultural sector is responsible for 
about 6% of total U.S. greenhouse gas 
emissions.

Among all non-carbon-dioxide 
emissions, methane (CH4) and nitrous 
oxide (N2O) are the primary 
greenhouse gases emitted by 
agricultural activities.

GHGs Contributed from Agriculture

Percentage of  GHG Emissions in 2009. EPA, 2011
9



Greenhouse Gas Concentrations are Increasing in 
the Atmosphere

**Source: IPCC, AR5, Observed Changes and Their Causes, Figure 1.3 10



IPCC 2007

Agricultural sources and sinks of greenhouse gases
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Erosion Intensive tillage
Agricultural Practices w/o Conservation

Residue removal Low Productivity
Soil organic

matter

CO2
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Improved Agricultural Practices
Conservation tillageConservation buffers

Cover crops

Improved rotationsSoil organic
matter

CO2

CRP
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Dorich et al. 2015/16, unpublished
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COMET’s Decision Support and Planning Functionality
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Running COMET-Farm™ on this Property

We Know:
• Location
• Conservation Plans
• Historical Management, Future Mgmt. Options
• Other Potential Future Management (100 acre option for demonstration purposes)
• www.comet-farm.com
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http://www.comet-farm.com/


Cropland Module
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Livestock Module
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www.comet-planner.com
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http://www.comet-planner.com/
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Comparing the Results:

COMET-Farm:
169.5 tons CO2e for 120 acres OR 1.41 tons CO2e per acre

COMET-Planner:
50 tons CO2e for 120 acres OR 0.42 tons CO2e per acre
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COMET Water Quality Tool
Overview

In Partnership with Colorado State University, we are building a 
quantification tool that integrates COMET-Farm with the water 
quality modeling capabilities of NTT.  

The integrated tool will only require conservation planners and 
NRCS conservation partners to enter field-specific data one time 
and evaluate carbon sequestration, GHG emissions, and water 
quality.

Imagine a tool that integrates: 
• soil organic matter (carbon cycles) with 
• nitrogen cycles with 
• runoff and leaching evaluation capabilities
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COMET-WQ
Timeline

Methodology and service 
documentation completed

Alpha Version with new GUI and APEX 
service running (not connected to user input)

Beta Version with 
full functionality

Integrate the WQ 
with the GHG 

tool

January
2017

June

December

January
2018

February

March

April

May

June

We Are 
Here!

APEX model training



COMET Water Quality Tool
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Denitrifying Bioreactors
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The COMET Toolbox Vision

COMET-Planner 
(2015)

COMET-Planner 
CA Healthy
Soils Init.

(August 2017)

COMET-Planner 
(2018 Rev.)

COMET-VR
(2005)

COMET-VR 2.0
(2010)

COMET-Farm
(2013)

USDA COMET-Farm
(2015)

COMET
COnservation Management &

Evaluation Tool

Nutrient 
Tracking Tool  

(NTT)
(2010-2015)

Nutrient 
Tracking Tool 

(NTT) –
Revised 

(2017-2018)

COMET-WQ
(2018)
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USDA is an equal opportunity provider, employer, and lender.48
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