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What are “Natural Climate Solutions”?

Any action that conserves, restores or improves the use or
management of forests, wetlands, grasslands, and agricultural
lands, while simultaneously increasing carbon storage or
avoiding greenhouse gas emissions.
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Globally, Natural Climate Solutions (NCS) are expected to contribute to at least
20% of the Paris Agreement’s aggregate reduction target
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NATURAL CLIMATE SOLUTIONS

In the U.S., nature has potential to remove 21% of the nation’s carbon
pollution—equivalent to removing emissions from ALL cars
and trucks on the road...and then some.
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But, Agricultural and Land Use Greenhouse Gas (GHG) emissions
vary depending on where and what you measure...

Total Global GHG Emissions by
Economic Sector in 2014

Total Global GHG Emissions by
Economic Sector in 2017

Total Maine GHG Emissions by Source
Category in 2017
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Figure 2. Emissions by source category for 2017 (data in Appendix A)
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Maine has seen 30% drop in agricultural GHG emissions since 2004...

Table A2. Maine's greenhouse gas emissions in MMTCO;e (2004 - 2017)

Sector 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Energy 24.33 2333 2142 21.08 19.22 18.44 18.20 1/7/.68 1599 16.7/73 16.78 1698 16.60 15.73
Industrial

1.26 1.28 1.31 1.35 1.27 1.08 0.91 0.97 0.95 0.98 1.06 1.02 1.03 1.04
Processes

Agriculture 054 058 060 059 060 056 049 043 044 042 039 039 038 0.38

Waste 040 042 043 037 032 032 035 035 036 036 036 035 036 0.36

Gross
Emissions

26.53 25.61 23.76 23.40 21.41 20.39 19.95 19.43 17.73 18.49 18.58 18.74 18.37 17.51

...and a 34% reduction in Gross GHGs

Source: ME DEP (2020)
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Some agricultural practices to consider...

Cover crops Conservation fillage Crop rotations Compost amendment

() 1

SORES S .£

Grassland restoration Legumes in pasture Grazing optimization EMERGING
Biochar Deep soil inversion




How do we estimate NCS mitigation benefits and costs?

1. Define ‘baseline’ or ‘business as usual’ pathway
- Continuance of current policy and practices
- Geographical boundary and temporal scale

2. Establish list of acceptable or appropriate mitigation practices
- Debate about what mitigation should be included
- Measurement, monitoring, verification
- Permanence, additionality, leakage

3. Estimate ‘cost’ and ‘effectiveness’ of implementing practices
- Typically done using a suite of models and assumptions
- Mix of economic and biophysical modelling
- Attempts to be empirically based, but can be complex due to nature of the sector
- Can also identify additional non-financial barriers of adoption



Estimating Costs and Benefits

Costs

* Capital/equipment
* Labor

* Maintenance

* Opportunity

* Yield reductions
e Farmable area

Benefits

* Yield improvements

* Cost-savings

* Reduced GHGs

* Increased C sequestration

e Other environmental co-
benefits



MNet benefit (US$/acre /year)

Source: WRI (2020)

200
+94
150
100
+1
50 +30 43
+9
-50
44
-100
Costs Reduced soil Weed/pest Reduced Increased  Yield resilience Reduced Net Reduced soil Forage sales
erosion control fertilizer use yields to drought fertilizer use benefits compaction
(nitrogen fixation) (enhanced fertility)
| | [ —
Short-term Long-term Special circumstances

Figure shows detailed costs, but does not include mitigation potential



Example — Adding Biochar Amendments to Maine Crops

Technical/Physical Potential

Baseline biochar New Biochar Mean GHG change Total GHG reduction from
Area: >| Amendment Area: | X from conversion: biochar amendments:
0 ac 355,000 ac - 1.6 tCO2e/ac/yr 568,000 tCO2e/yr

Economic Cost

Biochar Mean net revenue Total GHG reduction from Mean cost per ton GHG
Amendment Area: | X change from biochar: - biochar amendments: — mitigated:
355,000 ac - S41/ac/yr 568,000 tCO2e/yr $25/tCO2e

Other Barriers to Adoption

Perceived Technical Farm System
Risk Knowledge Compatibility
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What about Maine?

e To date, most studies are global and
national-scale

e State-level estimates often reliant on
assumptions more applicable
elsewhere

* Practices covered often typical of
more conventional agricultural
systems

 Specific implementation barriers?
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Technical and Economic Potential
of Agricultural NCS



Agricultural NCS Methodology

e Approach: Financial and agronomic response analysis

* Geography: Current ‘major crop’ area and dairy farms across Maine
(~400,000 acres)

* Timespan: 2017 to 2037

* Baseline: “Current” practice distribution and emissions by crop based on
USDA Census

* NCS opportunities: cover crops, reduced-till, no-till, biochar, diversified
rotations, manure management, set-asides

* Mitigation: emissions factors for abatement based on literature



Maine Land Cover - 2019 i Covor Eiionmngs

(by decreasing acreage)
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Maine Land Use Area (ac) B Foisoes

Bl slucberies
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B osts
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[ cioverwildfiowers
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Maine Average Mitigation Factors by NCS Practice (tCO2e/ac/yr)

Riparian Buffer

Convert to Perennial

Amend w/ Manure

Cover Crops

Mitigation Factors =
NCS Practice Efficiency

No-till from Reduced
Reduced tillage
No-till from Intensive

Biochar

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0
GHG Abatement / C Sequestration (tCO2e/ac/yr)



Mitigation Cost ($/ac/yr)

Riparian Buffer

Convert to Perennial

Amend w/ Manure

Cover Crops

Mitigation Cost =
Economic Efficiency

No-till from Reduced
Reduced tillage
No-till from Intensive

Biochar

$ $50 $100 $150 $200 $250

0

Mitigation Cost ($/ac/yr)



Riparian Buffer

Convert to Perennial

Amend w/ Manure

Cover Crops

No-till from Reduced

Reduced tillage

No-till from Intensive

Biochar

50,000

Total Potential NCS Area (ac)

100,000

150,000 200,000
Potential NCS Area (ac)

250,000

21

300,000



Reduced tillage

No-till from Reduced

Cover Crops

No-till from Intensive

Riparian Buffer

Amend w/ Manure

Dairy Manure Management

Convert to Perennial

Biochar

i 13,423

Maine Ag NCS GHG Mitigation Potential (MtCO,e/yr)

Combined Total Potential: Average Cost:
B 13,994 Practices 0.79 MtCO,e/yr  $34/tCO2e
Bl 22,161
Carbon Price
- 32,755 B Maximum Price
1 $100/tCO2e
B 30,805
$50/tCO2e
55,112 Il $101tCO2e
144,132
406,022
568,898
100,000 200,000 300,000 400,000 500,000 600,000

GHG Mitigation (tCO2e/yr)



Maine Ag NCS Mitigation Potential

Maine Ag NCS GHG Mitigation Potential (MtCO,e/yr)

Reduced tillage 13,423

No-till from Reduced 13,994

Carbon Price

Cover Crops 24,161

B Maximum Price
No-till from Intensive 32,755 - $100/4tC0O2e
Riparian Buffer 39,805 $50/tCO2e
Amend w/ Manure 55,112 - $10/tCO2e
Dairy Manure Management 144,132
Convert to Perennial 406,022
Biochar
0 100,000 200,000 300,000 400,000 500,000

GHG Mitigation (tCO2e/yr)

Agricultural Mitigation Potential:
<0.1 to 0.8 MtCO,e/yr

Source: own calcs
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Barriers and Opportunities to
Implementing NCS



Potato Focus Group

e Caribou, ME — January 2020
» 16 participants (2 organic, 4 crop advisers)

* Barriers & Opportunities

* Longer rotations that include perennials, transitional
payments and broadening forage market

* Payments for cover crops seeded in fall, not “green”
e Less bulky paperwork for reimbursement programs

e Encouraging adoption of nurse crops, perhaps through
cost-share

* Encouraging tillage in spring rather than fall

* Subsidizing biochar to make price point
affordable/comparable to lime




Organic Vegetable
Focus Group

* Falmouth, ME — February 2020
» 5 participants (all organic, 1 crop adviser)

* Barriers & Opportunities
* High willingness to prioritize soil health, consider
incentivizing
* Cost of organic cover crop seed a barrier

* Scale and appropriate equipment are barriers to further
NT/RT adoption

* Considerable interest in biochar, including making on
farm, but many questions about the benefits and how it
works on Maine soils

* Agroforestry mentioned as an additional NCS practice

||||
......




Blueberry Focus
Group

* Zoom —January 2021

* 4 participants (3 organic)

* Barriers & Opportunities

Labor a key constraint in every aspect of
management, including NCS

Potential to integrate acidic biochar with
mulch application

Interest in biochar as a component of
traditional burning practices

Not everyone has heard of biochar —
opportunity for education

NOP approval important for organic growers




Dairy Focus Group

* Zoom —January 2021

* 11 participants (4 organic, 1 crop adviser)

* Barriers & Opportunities

* Economics a key consideration for digester adoption —
many would be willing to adopt, but need for education
and logistical support

e SLSis of interest but doesn’t work for all bedding systems

* Mixed views on biochar — some interest, but considerable
resistance to inputs with unknown feedstock due to PFAS

* Many have tried / are using NT

e Seed price an important consideration in cover crop
choice / adoption




ME Agriculture NCS Summary

* Top NCS for Maine: Mix of biochar,
manure management, and convert to
perennials

« Many NCS limited by area extent and/or
low GHG benefits (e.g,. no-till)

» Typically more expensive than forestry
practices

* Ag sector could be carbon neutral if
enough farmers adopt NCS

* Financial and technical assistance could
accelerate implementation




atural climate solutions (NCS), sucY

as cropland nutrient INanagement,
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mitigation goals in cost-effective
ways and enhance long-term
ecosystem services.

Want to know more about Maine’s
Natural Climate Solutions?

Visit the UMaine Forest Climate
Change Initiative’s website for full
report, fact sheets, and more!

https://crsf.umaine.edu/forest-
climate-change-initiative/ncs/



https://crsf.umaine.edu/forest-climate-change-initiative/ncs/
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