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*Other perennial vegetation includes grasslands, shrub/scrublands, and turf

Natural & Working Lands (NWL)
cover 94% of Vermont

Data source: 2016 National Land Cover Database; Images courtesy FPR



IPCC: AR5 Climate Change 2014: Mitigation of Climate change

Source: https://www.ipcc.ch/site/assets/uploads/2018/02/ipcc_wg3_ar5_chapter11.pdf
Image Source: https://www.ipcc.ch/site/assets/uploads/2018/02/01_figure_11.1.png

https://www.ipcc.ch/site/assets/uploads/2018/02/ipcc_wg3_ar5_chapter11.pdf
https://www.ipcc.ch/site/assets/uploads/2018/02/01_figure_11.1.png


Vermont Initial Climate Action Plan

Section 11.4: Agricultural Pathways for 
Mitigation (19 pages)

Section 13: Pathways for Adaptation 
and Building Resilience in Natural and 

Working Lands (38 pages)

Section 14: Pathways for Sequestration
and Storing Carbon (13 pages)

Source: https://climatechange.vermont.gov/sites/climatecouncilsandbox/files/2021-12/Initial%20Climate%20Action%20Plan%20-%20Final%20-%2012-1-21.pdf#page=213&zoom=100,93,96

https://climatechange.vermont.gov/sites/climatecouncilsandbox/files/2021-12/Initial%20Climate%20Action%20Plan%20-%20Final%20-%2012-1-21.pdf#page=213&zoom=100,93,96


10 V.S.A. § 578(a) Greenhouse gas reduction requirements

Source: https://aoa.vermont.gov/sites/aoa/files/Boards/VCC/ACT153%20As%20Enacted.pdf

https://aoa.vermont.gov/sites/aoa/files/Boards/VCC/ACT153%20As%20Enacted.pdf


Emissions Review

Vermont’s Current Greenhouse Gas (GHG) Emissions Profile

Source: https://dec.vermont.gov/sites/dec/files/aqc/climate-change/documents/_Vermont_Greenhouse_Gas_Emissions_Inventory_Update_1990-2017_Final.pdf

https://dec.vermont.gov/sites/dec/files/aqc/climate-change/documents/_Vermont_Greenhouse_Gas_Emissions_Inventory_Update_1990-2017_Final.pdf




1. Emissions Review

Vermont’s Current Greenhouse Gas (GHG) Emissions Profile

Source: https://dec.vermont.gov/sites/dec/files/aqc/climate-change/documents/_Vermont_Greenhouse_Gas_Emissions_Inventory_Update_1990-2017_Final.pdf
Source: https://www.agr.gc.ca/eng/agriculture-and-the-environment/agricultural-practices/climate-change-and-agriculture/greenhouse-gases-and-agriculture/?id=1329321969842

https://dec.vermont.gov/sites/dec/files/aqc/climate-change/documents/_Vermont_Greenhouse_Gas_Emissions_Inventory_Update_1990-2017_Final.pdf
https://www.agr.gc.ca/eng/agriculture-and-the-environment/agricultural-practices/climate-change-and-agriculture/greenhouse-gases-and-agriculture/?id=1329321969842


1. Emissions Review

Vermont’s Current Greenhouse Gas (GHG) Emissions Profile: Agriculture

Source: https://dec.vermont.gov/sites/dec/files/aqc/climate-change/documents/_Vermont_Greenhouse_Gas_Emissions_Inventory_Update_1990-2017_Final.pdf
Source: https://www.agr.gc.ca/eng/agriculture-and-the-environment/agricultural-practices/climate-change-and-agriculture/greenhouse-gases-and-agriculture/?id=1329321969842

https://dec.vermont.gov/sites/dec/files/aqc/climate-change/documents/_Vermont_Greenhouse_Gas_Emissions_Inventory_Update_1990-2017_Final.pdf
https://www.agr.gc.ca/eng/agriculture-and-the-environment/agricultural-practices/climate-change-and-agriculture/greenhouse-gases-and-agriculture/?id=1329321969842


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


Emissions Review

Vermont Carbon Budget

Source: https://outside.vermont.gov/agency/anr/climatecouncil/Shared%20Documents/Carbon%20Budget%20for%20Vermont%20Sept%202021.pdf

https://outside.vermont.gov/agency/anr/climatecouncil/Shared%20Documents/Carbon%20Budget%20for%20Vermont%20Sept%202021.pdf


Land Use and Sequestration

EPA SIT & National Inventory Currently Two Chapters

SIT Chapter 5 SIT Chapter 6

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


Emission Inventory Framework Review

EPA SIT vs. AFOLU
EPA SIT

• SIT Chapter 5 & Chapter 6
• EPA SIT continues to have the legacy split 

between Ag Emissions and LULUCF. This 
distinction was updated in 2006 by IPCC.

• VT Emission Inventory was passed 1 month 
before IPCC update combining Ag & LULUCF

IPCC AFOLU
• The 2006 IPCC Guidelines for National 

Greenhouse Gas Inventories integrates 
previously separate Agriculture (Chapter 4) 
and the Land Use, Land-Use Change and 
Forestry (LULUCF) (Chapter 5) into a single 
comprehensive guidance section titled 
Agriculture, Forestry and other Land Use 
(AFOLU), noting: “This integration recognizes 
that the processes underlying greenhouse gas 
emissions and removals, as well as the 
different forms of terrestrial carbon stocks, 
can occur across all types of land and that 
often the same practices influence both 
Agriculture and Land Use, Land Use Change 
and Forestry”; 

Source: https://www.epa.gov/sites/default/files/2018-01/documents/2018_complete_report.pdf
Source: 2006 IPCC Guidelines for National Greenhouse Gas Inventories, Volume 4, Section 1.1, Page 1.4

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


IPCC AR5 Revised Ag & LULUCF to a Single Chapter

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

https://unfccc.int/sites/default/files/3_tubiello_sbsta-ipcc_special_event_6june.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


Methods for Growing Crops have different outcomes

Full width tillage
No Nutrient Management
No Field specific conservation practices

Cover crop 
Reduced and No-Till technology
Nutrient Management
Riparian Buffers
Crop Rotation

Management:
Management:

0.15 tons CO2e/ac/yr
0.19 tons CO2e/ac/yr
0.37 tons CO2e/ac/yr

0.22 tons CO2e/ac/yr

USDA COMET ERCs:

0.74 tons CO2e/ac/yr
Source: https://comet-planner.com

https://comet-planner.com/


Section 14, Strategy 2; Action 1

1. Develop a methodology and protocol for quantifying climate mitigation, resilience, and adaptation impacts of 
existing state and federal water quality implementation programs as reported through the annual Clean Water 
Initiative Performance Report.

Source: https://www.ipcc.ch/site/assets/uploads/2018/02/ipcc_wg3_ar5_annex-i.pdf

  
Practice Code Practice Name

340 Cover Crop
590 Nutrient Management
345 Conservation Tillage
328 Conservation Crop Rotation
329 Residue and Tillage Management, No Till
512 Pasture and Hay Planting

913VTAg Precision Agriculture
528 Prescribed Grazing

901VTAg Manure Injection
911VTAg Rotational Grazing
902VTAg Aeration

314 Brush Management
633 Waste Recycling
PAC Production Area Compliance

     
    

(Sorted by Acreage)
  

2016 2017 2018 2019 2020 Total Average
 28,381 23,408 29,615 24,114 36,885 142,404 28,481

 12,992 10,012 9,792 8,051 14,545 55,393 11,079
 8,940 9,506 10,703 12,143 8,142 49,434 9,887
  10,516 11,709 13,156 4,632 2,181 42,194 8,439

     2,963 2,900 3,098 6,322 3,275 18,559 3,712
   2,080 1,713 2,450 1,455 1,917 9,613 1,923

 0 0 0 4,041 4,297 8,338 1,668
 1,808 1,224 1,472 1,826 1,074 7,404 1,481

 0 0 0 2,247 3,787 6,034 1,207
 0 0 0 2,889 2,563 5,452 1,090

433 475 2,023 572 1,797 5,300 1,060
 708 782 1,058 1,219 1,450 5,217 1,043
 2,220 1,181 548 0 92 4,041 808

  0 792 540 1,185 1,385 3,902 780

     
    TOTAL

https://www.ipcc.ch/site/assets/uploads/2018/02/ipcc_wg3_ar5_annex-i.pdf


Vermont 2021 Clean Water Investment Report

Source: https://dec.vermont.gov/sites/dec/files/wsm/erp/docs/Reports/2021CleanWaterInitiativePerformanceReport_FINAL_updated%201-20-2022.pdf (page 33)

95.5% Ag

95.5% Ag

96.6% Ag

96.6% Ag
98.2% Ag98.4% Ag

Six-year average: 96.6% Ag

https://dec.vermont.gov/sites/dec/files/wsm/erp/docs/Reports/2021CleanWaterInitiativePerformanceReport_FINAL_updated%201-20-2022.pdf


Vermont 2021 Clean Water Investment Report

Source: https://dec.vermont.gov/sites/dec/files/wsm/erp/docs/Reports/2021CleanWaterInitiativePerformanceReport_FINAL_updated%201-20-2022.pdf (page 34)

https://dec.vermont.gov/sites/dec/files/wsm/erp/docs/Reports/2021CleanWaterInitiativePerformanceReport_FINAL_updated%201-20-2022.pdf


IPCC Definition of Co-benefits
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Ag Phosphorus Reductions FY2020 = 
11,670 kg

Ag GHG Emission Mitigation 
Equivalents FY2020 = ??

Cover Crop
Conservation Tillage
Rotational Grazing
Riparian Forest Buffer
Livestock Exclusion
Crop Rotation
Precision Agriculture
No Till Pasture 
Renovation
Grassed 
Waterway/Buffer
Forage and Biomass 
Planting
Filter Strip

Co-benefits: The positive effects that a policy or measure aimed at one objective might have on 
other objectives, irrespective of the net effect on overall social welfare. Co-benefits are often 
subject to uncertainty and depend on local circumstances and implementation practices, among 
other factors. Co-benefits are also referred to as ancillary benefits. 



Agricultural conservation practice tracking

Source: https://dec.vermont.gov/sites/dec/files/wsm/erp/docs/2021-01-15_CleanWaterPerformanceReport_SFY2020-FINA-PDF-A.pdf

COMET-Planner Emission Reduction Coefficients (ERC) Units: tons CO2e/ac/yr CO2 Equivalents Addison County Vermont Negative = Emissions http://comet-planner.com/

NRCS Conservation Practices
Soil 

Carbon
Biomass 
Carbon

Fossil 
CO2

Biomass 
Burning 

CO2

Biomass 
Burning 

N2O

Biomass 
Burning 

CH4
Liming

Total 
CO2

Direct 
Soil N2O

Indirect 
Soil N2O

Total 
N2O

Soil CH4
Total Emission 

Reductions

Minimum 
Total Emission 
Reductions*

Maximum 
Total Emission 
Reductions*

Crop Land

Cover Crop (CPS 340) - Add Non-Legume Seasonal Cover Crop 
(with 25% Fertilizer N Reduction) to Non-Irrigated Cropland

0.16 0 0 0 0 0 0 0.16 -0.01 0 -0.01 0 0.15 -0.09 0.54

Cover Crop (CPS 340) - Add Legume Seasonal Cover Crop (with 
50% Fertilizer N Reduction) to Non-Irrigated Cropland

0.39 0 0 0 0 0 0 0.39 -0.19 -0.04 -0.23 0 0.16 -0.15 0.84

Conservation Crop Rotation (CPS 328) - Decrease Fallow 
Frequency or Add Perennial Crops to Rotations

0.21 0 0 0 0 0 0 0.21 0.01 0 0.01 0 0.22 N.E.** N.E.**

Residue and Tillage Management - Reduced Till (CPS 345) - 
Intensive Till to Reduced Till on Non-Irrigated Cropland

0.17 0 0 0 0 0 0 0.17 0.01 0 0.01 0 0.19 0.05 0.34

Residue and Tillage Management - No-Till (CPS 329) - 
Intensive Till to No Till or Strip Till on Non-Irrigated Cropland

0.5 0 0 0 0 0 0 0.5 0.04 0.01 0.05 0 0.56 0.29 0.77

Residue and Tillage Management - No-Till (CPS 329) - Reduced 
Till to No Till or Strip Till on Non-Irrigated Cropland

0.4 0 0 0 0 0 0 0.4 0.03 0.01 0.04 0 0.44 0.22 0.61

Nutrient Management (CPS 590) - Improved N Fertilizer 
Management on Non-Irrigated Croplands - Reduce Fertilizer 

Application Rate by 15%
-0.02 0 0 0 0 0 0 -0.02 0 0 0 0 -0.01 -0.17 0.13

Nutrient Management (CPS 590) - Replace Synthetic N 
Fertilizer with Compost (CN ratio 10) on Non-Irrigated 

Croplands
0.2 0 0 0 0 0 0 0.2 -0.15 -0.04 -0.19 0 0.01 -0.27 0.23

Nutrient Management (CPS 590) - Replace Synthetic N 
Fertilizer with Compost (CN ratio 25) on Non-Irrigated 

Croplands
0.49 0 0 0 0 0 0 0.49 -0.1 -0.02 -0.12 0 0.37 0.11 0.6

Nutrient Management (CPS 590) - Replace Synthetic N 
Fertilizer with Dairy Manure on Non-Irrigated Croplands

0.22 0 0 0 0 0 0 0.22 -0.13 -0.03 -0.16 0 0.06 -0.18 0.27

*Minimum and maximum emission reductions represent the minimum and maximum total emissions over a range of soil, climate and management conditions within multi-county regions. Min/Max emissions are not estimated for all practices, due 
to limitations in quantification methods
**Values were not estimated due to limited data on reductions of greenhouse gas emissions from this practice

https://dec.vermont.gov/sites/dec/files/wsm/erp/docs/2021-01-15_CleanWaterPerformanceReport_SFY2020-FINA-PDF-A.pdf


California Healthy Soils Program (HSP)

Source: http://comet-planner-cdfahsp.com/
Source: https://www.cdfa.ca.gov/oefi/healthysoils/incentivesprogram.html

http://comet-planner-cdfahsp.com/
https://www.cdfa.ca.gov/oefi/healthysoils/incentivesprogram.html


USA NDC: 04/22/2021 (Rejoining the Paris Agreement)

Source: https://www4.unfccc.int/sites/ndcstaging/PublishedDocuments/United%20States%20of%20America%20First/United%20States%20NDC%20April%2021%202021%20Final.pdf

https://www4.unfccc.int/sites/ndcstaging/PublishedDocuments/United%20States%20of%20America%20First/United%20States%20NDC%20April%2021%202021%20Final.pdf


Section 14, Strategy 2

1. Develop a methodology and protocol for quantifying climate mitigation, resilience, and adaptation impacts of 
existing state and federal water quality implementation programs as reported through the annual Clean Water 
Initiative Performance Report.

2. The Vermont Climate Council has recommended developing and issuing a Request for Proposals (RFP) that will 
review and analyze methodological gaps of emission inventory tools currently used by the State of Vermont to 
quantify greenhouse gas emissions for evaluating changes in the Agriculture, Forestry and Other Land Use (AFOLU) 
sector and the tools’ alignment with the Intergovernmental Panel on Climate Change (IPCC), Environmental 
Protection Agency (EPA), and peer state methodologies and approaches. The specific recommendations for this 
RFP can be found in the Carbon Budget Report memo found in Appendix 10.

3. Based on the findings of the technical RFP mentioned in action step (b) of this strategy, the VCC should consider 
recommending that the State of Vermont GHG emissions inventory protocol established in 10 V.S.A. § 582 be 
amended to include an inventory of GHG emissions that align with the intent and standards of the 2019 
Refinement to the 2006 IPCC Guidelines for National Greenhouse Gas Inventories that will include a net GHG 
emission accounting for the agriculture, forestry and other land use (AFOLU) sector

Source: https://climatechange.vermont.gov/sites/climatecouncilsandbox/files/2021-12/Initial%20Climate%20Action%20Plan%20-%20Final%20-%2012-1-21.pdf

https://climatechange.vermont.gov/sites/climatecouncilsandbox/files/2021-12/Initial%20Climate%20Action%20Plan%20-%20Final%20-%2012-1-21.pdf
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