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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



Ag Land Management

Source: https://nefoodsystemplanners.org/wp-content/uploads/NEFNE-VERMONT-State-Brief.pdf



From: State Curator's Office, BGS. Retrieved from: https://curator.vermont.gov/sites/curator/files/styles/slideshow_image_only/public/images/image_only_slides/historic-state-house-
780x450.jpg?itok=lXOLbhmj

The Vermont Statehouse

https://curator.vermont.gov/sites/curator/files/styles/slideshow_image_only/public/images/image_only_slides/historic-state-house-780x450.jpg?itok=lXOLbhmj
https://curator.vermont.gov/sites/curator/files/styles/slideshow_image_only/public/images/image_only_slides/historic-state-house-780x450.jpg?itok=lXOLbhmj


Gund Institute at UVM Vermont Climate Assessment

Vermont is Getting Warmer and Wetter: Climate Change Study
The Green Mountain State has warmed nearly 2°F, with a 21% jump in precipitation

Source: The Vermont Climate Assessment 2021. Burlington, Vermont: Gund Institute for Environment at the University of Vermont. On the web: https://vtclimate.org 

https://vtclimate.org/


National and Vermont Climate Impacts

Source: https://nefoodsystemplanners.org/wp-content/uploads/NEFNE-VERMONT-State-Brief.pdf 

https://nefoodsystemplanners.org/wp-content/uploads/NEFNE-VERMONT-State-Brief.pdf


National and Vermont Climate Impacts

Source: https://nefoodsystemplanners.org/wp-content/uploads/NEFNE_Common-Food-System-Challenges.pdf 

https://nefoodsystemplanners.org/wp-content/uploads/NEFNE_Common-Food-System-Challenges.pdf


National and Vermont Climate Impacts

Source: https://nefoodsystemplanners.org/wp-content/uploads/NEFNE-VERMONT-State-Brief.pdf 
Source: https://farmlandinfo.org/wp-content/uploads/sites/2/2020/10/AFT_NE_FUT-10_14_20_rev.pdf 

https://nefoodsystemplanners.org/wp-content/uploads/NEFNE-VERMONT-State-Brief.pdf
https://farmlandinfo.org/wp-content/uploads/sites/2/2020/10/AFT_NE_FUT-10_14_20_rev.pdf


National and Vermont Climate Impacts

Source: Ellen Kahler, VSJF Presentation to House Agriculture: 
https://legislature.vermont.gov/Documents/2022/WorkGroups/House%20Agriculture/Food%20Security/W~Ellen%20Kahler~New%20England%20Feeding%20New%20England-
%20Cultivating%20a%20Reliable%20Food%20Supply~1-26-2021.pdf

https://legislature.vermont.gov/Documents/2022/WorkGroups/House%20Agriculture/Food%20Security/W%7EEllen%20Kahler%7ENew%20England%20Feeding%20New%20England-%20Cultivating%20a%20Reliable%20Food%20Supply%7E1-26-2021.pdf
https://legislature.vermont.gov/Documents/2022/WorkGroups/House%20Agriculture/Food%20Security/W%7EEllen%20Kahler%7ENew%20England%20Feeding%20New%20England-%20Cultivating%20a%20Reliable%20Food%20Supply%7E1-26-2021.pdf


Source: https://nefoodsystemplanners.org/wp-content/uploads/NEFNE_Executive-Summary.pdf 
Source: https://nefoodsystemplanners.org/wp-content/uploads/NEFNE-VERMONT-State-Brief.pdf 

https://nefoodsystemplanners.org/wp-content/uploads/NEFNE_Executive-Summary.pdf
https://nefoodsystemplanners.org/wp-content/uploads/NEFNE-VERMONT-State-Brief.pdf


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


Agriculture emits and sequesters from the same unit of land

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 
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

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 
Source: https://outside.vermont.gov/agency/anr/climatecouncil/Shared%20Documents/_Vermont_Greenhouse_Gas_Emissions_Inventory_Update_1990-2020_Final.pdf  

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


1. Emissions Review

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

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  

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


Data Units for Tracking Emissions

Enteric Fermentation:
1. Animal numbers
2. Type of animal (examples)

a. Dairy cow
b. Heifer
c. Beef cow
d. Hog

3. Size of cow
4. Milk production values

Manure Storage (“Management”)
1. Storage type (examples)

a. Anaerobic Lagoon
b. Liquid/Slurry
c. Daily Spread
d. Solid Storage

2. Amount of manure stored
3. Duration manure is stored

Agricultural Soils
1. Manure Direct N2O 

Emissions - Manure 
Applied to Soils (including 
Daily Spread)

2. Manure Direct N2O 
Emissions - Pasture, Range, 
and Paddock

3. Manure Indirect & Runoff
4. N-Fixing Crops [acres]

& fertilizer….Source:  https://www.epa.gov/system/files/documents/2023-06/Ag%20Module%20User%27s%20Guide_508.pdf 

https://www.epa.gov/system/files/documents/2023-06/Ag%20Module%20User%27s%20Guide_508.pdf


1. Emissions Review

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

Source:  https://www.epa.gov/system/files/documents/2023-06/Ag%20Module%20User%27s%20Guide_508.pdf 

https://www.epa.gov/system/files/documents/2023-06/Ag%20Module%20User%27s%20Guide_508.pdf


1. Emissions Review

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

Source: USDA NASS Census of Agriculture – Vermont: 1992, 1997, 2012, 2017 

2017 
Cows: 254,796

Harvested Cropland: 
417,925 acres

Milk Produced: 2,729 
MM lbs

2012 
Cows: 274,251

Harvested Cropland: 
446,020 acres

Milk Produced: 2,596 
MM lbs

1997 
Cows: 290,509

Harvested Cropland: 
465,489 acres

Milk Produced: 2,600 
MM lbs

1992 
Cows: 296,250

Harvested Cropland: 
477,020 acres

Milk Produced: 2,510 
MM lbs

Source:  https://www.epa.gov/system/files/documents/2023-06/Ag%20Module%20User%27s%20Guide_508.pdf 

https://www.epa.gov/system/files/documents/2023-06/Ag%20Module%20User%27s%20Guide_508.pdf


GHG Emission Reduction Practices in SIT

Enteric Fermentation – 49% of 
Emissions

Manure Storage – 26% of Emissions
1. Digesters – 90% emission reduction

Agricultural Soils – 23% of 
Emissions

& fertilizer…. @ 2%
Are 14 digesters in VT reducing emissions of over 

17,000 animals. 74,2814 MT of CO2-e reduced per year. 
25,191,750 kWh/yr generated electricty + RNG.



GHG Mitigation Reduction Practices in Agriculture

Example Mitigation Strategies 
being explored:

1. High forage diets
2. Kelp
3. Grazing

Example Mitigation Strategies:
1. Digesters
2. Grazing
3. Composting of livestock manure

Example Mitigation Strategies:
1. Reduced Tillage
2. Cover Crop
3. Crop Rotation



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


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


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


Ongoing Work

ANR Contract to Improve State 
Inventory

 Focus on improving State Inventory 
(statewide scale) – incorporating 
management, checking alignment with 
IPCC standards
 Researching/reviewing other inventory 

tools
 Current tool seems most feasible, but 

hope to add management strategies to 
Enteric Fermentation and Manure 
Storage to make more accurate and 
provide strategies other than reducing 
number of animals
 Funded by US Climate Alliance

AAFM contract to quantify emission reduction and
sequestration from practices implemented

 Focus on agricultural soils
(cropland, pasture)
 Focus on quantifying emissions and 

sequestration
 Focus on quantifying management

changes (conservation practices)
 Focus on farm-scale

 Funded by USDA NRCS-VT through 
CIG program



TNC Canada: N&WL NCS GHG Mitigation Opportunities 

Source: C Ronnie Drever et al., Natural Climate Solutions for Canada, 7 Science Advances 1 (2021)
Source: https://www.natureunited.ca/what-we-do/our-priorities/innovating-for-climate-change/natural-climate-solutions/ 

https://www.natureunited.ca/what-we-do/our-priorities/innovating-for-climate-change/natural-climate-solutions/


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/


Source: https://legislature.vermont.gov/Documents/2020/Docs/ACTS/ACT153/ACT153%20As%20Enacted.pdf  

https://legislature.vermont.gov/Documents/2020/Docs/ACTS/ACT153/ACT153%20As%20Enacted.pdf


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


WQ Conservation Practices – Estimated GHG Mitigation Benefit w/ COMET-Planner ERC
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