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New Equation

1. Reduce and sequester GHG 
emissions from ag and forestry 
practices (Pathways 10 & 23)



H.688 Becomes: Global Warming Solutions Act

Source: https://legislature.vermont.gov/Documents/2020/Docs/BILLS/H-0688/H-0688%20As%20Introduced.pdf  

https://legislature.vermont.gov/Documents/2020/Docs/BILLS/H-0688/H-0688%20As%20Introduced.pdf


GWSA: Ag & Eco



Agriculture emits and sequesters from the same unit of land

Carbon Cycle

GHG
Emissions &

Sequestration

Source: https://www.agr.gc.ca/eng/agriculture-and-the-environment/agricultural-practices/climate-change-and-agriculture/greenhouse-gases-and-agriculture/?id=1329321969842 

https://www.agr.gc.ca/eng/agriculture-and-the-environment/agricultural-practices/climate-change-and-agriculture/greenhouse-gases-and-agriculture/?id=1329321969842
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Source: https://www.agr.gc.ca/eng/agriculture-and-the-environment/agricultural-practices/climate-change-and-agriculture/greenhouse-gases-and-agriculture/?id=1329321969842 
Source: https://outside.vermont.gov/agency/anr/climatecouncil/Shared%20Documents/_Vermont_Greenhouse_Gas_Emissions_Inventory_Update_1990-2020_Final.pdf  

Vermont GHG
Emission Inventory

https://www.agr.gc.ca/eng/agriculture-and-the-environment/agricultural-practices/climate-change-and-agriculture/greenhouse-gases-and-agriculture/?id=1329321969842
https://outside.vermont.gov/agency/anr/climatecouncil/Shared%20Documents/_Vermont_Greenhouse_Gas_Emissions_Inventory_Update_1990-2020_Final.pdf


Agriculture emits and sequesters from the same unit of land

Source: https://www.epa.gov/system/files/documents/2024-02/ag-module-users-guide_508.pdf 

https://www.epa.gov/system/files/documents/2024-02/ag-module-users-guide_508.pdf
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https://www.agr.gc.ca/eng/agriculture-and-the-environment/agricultural-practices/climate-change-and-agriculture/greenhouse-gases-and-agriculture/?id=1329321969842
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H.688 Becomes: Global Warming Solutions Act

Source: https://legislature.vermont.gov/Documents/2020/Docs/BILLS/H-0688/H-0688%20As%20Introduced.pdf
Source: https://legislature.vermont.gov/statutes/section/10/023/00582

Emission reduction requirements Emission Inventory Procedure

https://legislature.vermont.gov/Documents/2020/Docs/BILLS/H-0688/H-0688%20As%20Introduced.pdf
https://legislature.vermont.gov/statutes/section/10/023/00582


Land Use and Sequestration

EPA SIT & National Inventory Currently Two Chapters

SIT Chapter 7 SIT Chapter 8

Source: https://www.epa.gov/sites/default/files/2018-01/documents/2018_complete_report.pdf 

https://www.epa.gov/sites/default/files/2018-01/documents/2018_complete_report.pdf


EPA SIT Tool Planned Updates (?)
• Planned updates to include the 

2006 Intergovernmental Panel on 
Climate Change (IPCC) Updates

• Specifically, the Agriculture and 
LULUCF chapters were going to be 
combined, thereby accounting for 
GHG Flux from AFOLU

Source: https://gaftp.epa.gov/air/nei/ei_conference/EI16/session2/denny.pdf 
Source: https://www3.epa.gov/ttn/chief/conference/ei16/session2/denny_pres.pdf 

https://gaftp.epa.gov/air/nei/ei_conference/EI16/session2/denny.pdf
https://www3.epa.gov/ttn/chief/conference/ei16/session2/denny_pres.pdf


Agriculture GHG Emission Inventory

Source: 2006 IPCC Guidelines for National Greenhouse Gas Inventories, Volume 4, Section 1.1, Page 1.4
Source: https://unfccc.int/sites/default/files/3_tubiello_sbsta-ipcc_special_event_6june.pdf 
Source: http://www.leg.state.vt.us/database/status/summary.cfm?Bill=S%2E0259&Session=2006  
Source:  https://www.osti.gov/etdeweb/biblio/20880391 
Source: http://www.leg.state.vt.us/docs/legdoc.cfm?URL=/docs/2008/acts/ACT209.HTM&Session=2008 

• May 22, 2006: Act 168 of 2006: ‘State 
of Vermont GHG Reduction Goals’

• On July 1, 2006: IPCC published: 2006 
Guidelines for National GHG 
Inventories

• Act 209 of 2008: Amended Act 168 by 
defining ‘Greenhouse Gas’ – which 
was undefined in original law

• GWSA of 2020 & Act 18 of 2023: No 
review or updates for base GHG 
Emission Inventory

IPCC AR5 Revised Ag & LULUCF to a Single Chapter

https://unfccc.int/sites/default/files/3_tubiello_sbsta-ipcc_special_event_6june.pdf
http://www.leg.state.vt.us/database/status/summary.cfm?Bill=S%2E0259&Session=2006
https://www.osti.gov/etdeweb/biblio/20880391
http://www.leg.state.vt.us/docs/legdoc.cfm?URL=/docs/2008/acts/ACT209.HTM&Session=2008


VCC Ag Budget

Source: https://outside.vermont.gov/agency/anr/climatecouncil/Shared%20Documents/Additional_Technical_Analyses.pdf   
Source: https://outside.vermont.gov/agency/anr/climatecouncil/Shared%20Documents/10-6-22%20Science%20and%20Data%20Subcommittee%20FY%2024%20budget%20items_

https://outside.vermont.gov/agency/anr/climatecouncil/Shared%20Documents/Additional_Technical_Analyses.pdf
https://outside.vermont.gov/agency/anr/climatecouncil/Shared%20Documents/10-6-22%20Science%20and%20Data%20Subcommittee%20FY%2024%20budget%20items_DRAFT.pdf


Results of ICF Ag GHG Emission Inventory Study

Source: ICF Review of Agricultural Greenhouse Gas Emissions and Sequestration in Vermont: Inventory Tools and Methodological 
Recommendations (2023)

1.

2.

3.

4.



New Equation

(EPA SIT Ag Emissions) + 

(EPA SIT LULUCF) + 

(COMET-Planner) = 

Updated VT Ag Emissions Inventory







GHG Mitigation from VT Agriculture

Min Max Mean
2016 204 344 274
2017 258 399 328.5
2018 353 513 433
2019 591 1023 807
2020 1197 2041 1619
2021 1928 3324 2626
2022 3148 4792 3970
2023 2767 4581 3674
2024 1557 2805 2181

Total 12003 19822 15912.5

Ag Net Sequestration in cars 
not driven per year



GHG Mitigation from VT Agriculture

Min Max Mean
2016 204 344 274
2017 258 399 328.5
2018 353 513 433
2019 591 1023 807
2020 1197 2041 1619
2021 1928 3324 2626
2022 3148 4792 3970
2023 2767 4581 3674
2024 1557 2805 2181

Total 12003 19822 15912.5

Ag Net Sequestration in cars 
not driven per year

Source: https://dec.vermont.gov/air-quality/mobile-sources/zero-emission-vehicles 

Total EVs June 2024: 15,074
Total BEVs June 2024: ~9,074

Total Mean Ag Net C 
Sequestration: 15,912.5 ICEs

https://dec.vermont.gov/air-quality/mobile-sources/zero-emission-vehicles


GHG Mitigation from VT Agriculture

Total Mean Ag Net C 
Sequestration: 15,912.5 ICEs

Source: https://scholarworks.uvm.edu/cgi/viewcontent.cgi?article=1035&context=extfac  
Source: https://dec.vermont.gov/sites/dec/files/WID/CWIP/Clean%20Water%20Initiative%202023%20Performance%20Report.pdf 

https://scholarworks.uvm.edu/cgi/viewcontent.cgi?article=1035&context=extfac
https://dec.vermont.gov/sites/dec/files/WID/CWIP/Clean%20Water%20Initiative%202023%20Performance%20Report.pdf


6 Reccomendations

# Pathway # Strategy Pathway
A sectoral pathway is a high level means of achieve GHG emissions reduction

1

3

5

3 6
Continue implementing a PES Program for Healthy Soils and Soil Carbon 
Sequestration.

7

9
10
11
12

4
Protect agricultural farmland (and associated natural and working lands) from 
development.8

5 Enhance education, outreach, research, and technical assistance programming 
to encourage farmer participation and adoption of Climate Smart Agricultural 

6 Partnerships

1
Amend the Vermont Greenhouse Gas (GHG) Emissions Inventory & Forecast 
for the agricultural sector to represent its role in GHG emissions and removals 

as an Agriculture, Forestry, and Other Land Use (AFOLU) sector.

2

2
Expand, enhance and adapt existing State of Vermont programs that support 
agricultural GHG emissions reductions and/or agricultural soil carbon 
sequestration.

4

# Pathway # Strategy Pathway Strategy Detail Measure / Method

A sectoral pathway is a high level means of 
achieve GHG emissions reduction

Description of the specific policy or program that will achieve the 
desired outcome

Below the sectoral pathway, what are the specific outcomes needed 
to achieve emissions reductions

Refine Module 7 of SIT to reflect Vermont-specific data and 
management.

Amend Module 7 [Ag Emissions] of the EPA State Inventory Tool 
(SIT) to incorporate State-specific data on agricultural management 
to improve accuracy of the Inventory.

ICF: "ICF recommend that SIT is the best-suited avalible tool for 
Vermont to develop a state level [GHG] inventory."

1
Incorporate Module 8 of SIT into the Agricultural Emissions 
equation.

Incorporate Module 8 [LULUCF] of the EPA State Inventory Tool 
(SIT) alongside Module 7 into the VT GHG Emission Inventory & 
Forecast to reflect removals of GHG emissions from the atmosphere 
and their sequestration in agricultural lands.

ICF: "To report a complete Agricultural GHG inventory, ICF 
recommend that ANR report soil carbon emissions and removals 
from agricultural lands as estimated by the SIT LULUCF module 
alongside GHG estimates from the SIT Agriculture module."

Incorporate COMET-Planner Emission Reduction Coefficients 
(ERCs) into the Agricultural Emissions equation to reflect cropland 
practice GHG mitigation benefits.

Apply Vermont-specific COMET-Planner Emission Reduction 
Coefficients (ERC) to farmer conservation practice implementation 
rates and incorporate into Module 7 of SIT to account for mitigaiton 
estimates from cropland management practices.

ICF: "COMET-Planner is recommended for use to account for 
implementation of management practices in combination with the 
SIT agriculture and LULUCF modules."

Agronomic practices that reduce tillage and increase vegetative 
cover, e.g. no-till, cover crop

AAFM WQ practice tracking / COMET-Planner ERCs

Grazing practices that increase vegetative cover and forage quality, 
e.g. rotational grazing

AAFM WQ practice tracking / COMET-Planner ERCs

Agroforestry / Silvopasture AAFM WQ practice tracking / COMET-Planner ERCs

Edge-of-field practices that increase herbaceous and woody 
vegetation, e.g. riparian forest buffer

AAFM WQ practice tracking / COMET-Planner ERCs

Nutrient Management and Amendments on agronomic and grazing 
land, e.g. biochar

AAFM WQ practice tracking / COMET-Planner ERCs

3 Biogas capture and energy generation on farms. E.g. anaerobic digestors, roofs and covers
VT § 248 Energy Siting Permit / EPA Livestock Anaerobic Digester 
Database

Feed Amendments, e.g. seaweed, biochar AAFM Ag-CWIP Research Funding

Feed Quality, e.g. forage quality AAFM Ag-CWIP Research Funding

5
Voluntary adoption of natural resource restoration practices that 
support climate mitigation and resilience, including river corridor 
easements, wetland restoration, and afforestation practices. 

River corridor easements, wetland reserve enhancement program, 
CREP

AAFM WQ practice tracking / COMET-Planner ERCs

3 6
Continue implementing a PES Program for 
Healthy Soils and Soil Carbon 
Sequestration.

Continue implementing a State of Vermont PES Program that 
supports the development of healthy soils and carbon 
sequestration in soils. CSP+ is a joint program administered by 
USDA NRCS-VT & VAAFM.

Same mitigation methods as existing state programs, but expansion 
via a proactive payment for a performance metric(s) that rewards or 
incentives farmers for healthy soils and carbon sequestration in ag 
soils.

AAFM WQ practice tracking / COMET-Planner ERCs

7 Farm Conservation
E.g. Agricultural Conservation Easements, Act 250; "development" to 
include siting of renewables

VHCB annual reporting

E.g. Current Use, Farm Viability Programming, farm succession VHCB / SoV annual reporting

New farmer training, outreach, and support AAFM WQ practice tracking / COMET-Planner ERCs

9
Enhance education, outreach, and technical assistance 
programming to support farmer learning and adoption of climate 
smart agricultural practices.

Training for all agricultural service providers on Climate Smart 
Agriculture.

AAFM Partner / Practice tracking

10
Fund and learn from local university and applied research to 
support.

Coordination with local research institutions and using existing 
communication and education channels to share with government, 
farmers, stakeholders.

AAFM Partner / Practice tracking

11

Maintain Ag & Ecosystems Subcommittee through development 
and implementation of GWSA and CAP to cultivate, build and 
reinforce state, federal, nonprofit, and private sector 
collaborations

Maintain Ag & Ecosystems Subcommittee through development and 
implementation of GWSA and CAP to cultivate, build and reinforce 
state, federal, nonprofit, and private sector collaborations

12
Coordination with federal NRCS cost-share programs to elevate 
climate mitigation practices in Vermont, e.g. silvopasture, 
digestation

Coordination with federal NRCS cost-share programs to elevate 
climate mitigation practices in Vermont, e.g. silvopasture, 
digestation

2

4

5

6 Partnerships

Farm Viability

Enhance education, outreach, research, 
and technical assistance programming to 
encourage farmer participation and 
adoption of Climate Smart Agricultural 
strategies.

Expand, enhance and adapt existing State 
of Vermont programs that support 
agricultural GHG emissions reductions 
and/or agricultural soil carbon 
sequestration.

Protect agricultural farmland (and 
associated natural and working lands) from 
development.

Continued funding for the development of a climate feed 
management program.

Agronomic and grazing practices on farms such as no-till, cover 
crop, and rotational grazing.

2

4

8

1

Amend the Vermont Greenhouse Gas 
(GHG) Emissions Inventory & Forecast for 
the agricultural sector to represent its role 

in GHG emissions and removals as an 
Agriculture, Forestry, and Other Land Use 

(AFOLU) sector.

(SIT Module 7 [Ag Emissions]) + (SIT 
Modlue 9 [LULUCF] + (COMET-Planner 

ERCs) = Agricultural Emisisons



Timeline

Source: USDA NASS & Census Vermont – 1925 to 2022

• 1/14/2020 – GWSA Introduced
• 9/22/2020 – Veto override
• 11/20/2020 – Vermont Climate Council 

Convened
• 12/1/2021 – Vermont “Initial” Climate Action 

Plan (CAP) Published
• 10/21/2022 – RFP for Ag GHG Emission 

Inventory Response Window Closed
• 3/31/2024 – RFP with ICF for Ag GHG 

Emission Inventory Closed

4 Years
880 853 838

796
725

677
636

583 550
493

0

100

200

300

400

500

600

700

800

900

1000

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

# of VT Cow Dairy Farms

Lost 184 Farms
Lost 9,583 Cows

3,325,164 3,453,791 

2,859,775 

2,256,615 

1,240,172 1,147,407 
934,727 

767,131 695,074 616,052 543,096 

 -

 500,000

 1,000,000

 1,500,000

 2,000,000

 2,500,000

 3,000,000

 3,500,000

 4,000,000

1925 1940 1950 1959 1969 1978 1987 1997 2007 2017 2022

Agricultural Land Use In Vermont

Total Cropland Total Pastureland Total farmed land

Lost 72,956 
acres of 

farmland since 
2017



From: VT PES Technical Research Report #3: Results of the Farmer Conservation & Payment for Ecosystem Services Survey; 
https://agriculture.vermont.gov/sites/agriculture/files/doc_library/3.%20Farmer%20PES%20Survey%20Results_%20VT%20PES%20Task%203a%20Report.pdf 
 

Vermont Farmer Perspectives on Improving Soil Health

• 99% believe improvements in soil health have 
benefits for the environment off their farm.
 

• 95% believe they should take additional steps 
beyond required practices to protect soil health.

• 90% believe they have a responsibility to be part of 
climate solutions

• 94% believe they have the knowledge and 
technical skill to enhance soil health on their 
farm, yet only 58% have the financial capacity to 
do so

Vermont farmers have:
● High level of stewardship ethic & 

motivation
● High level of knowledge and skill
● Need for financial capacity to adopt

Ultimately the limiting factor is the 
economic question: is it worth it for 
my farm? 

https://agriculture.vermont.gov/sites/agriculture/files/doc_library/3.%20Farmer%20PES%20Survey%20Results_%20VT%20PES%20Task%203a%20Report.pdf


Reccomendation: 6 Pathways; 12 Strategies

# Pathway # Strategy Pathway
A sectoral pathway is a high level means of achieve GHG emissions reduction

1

3

5

3 6
Continue implementing a PES Program for Healthy Soils and Soil Carbon 
Sequestration.

7

9
10
11
12

4
Protect agricultural farmland (and associated natural and working lands) from 
development.8

5 Enhance education, outreach, research, and technical assistance programming 
to encourage farmer participation and adoption of Climate Smart Agricultural 

6 Partnerships

1
Amend the Vermont Greenhouse Gas (GHG) Emissions Inventory & Forecast 
for the agricultural sector to represent its role in GHG emissions and removals 

as an Agriculture, Forestry, and Other Land Use (AFOLU) sector.

2

2
Expand, enhance and adapt existing State of Vermont programs that support 
agricultural GHG emissions reductions and/or agricultural soil carbon 
sequestration.

4
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