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Agriculture and Forestry Subcommittee

Summary of Agriculture Work Plans Recommended for Quantification
	Work Plan
No.1
	Work Plan Name
	Annual Results (2020)
	Cumulative Results (2009-2020)

	
	
	GHG Reductions
(MMtCO2e)
	Costs

(Million $)
	Cost-Effectiveness

($/tCO2e)
	GHG Reductions
(MMtCO2e)
	Costs

(NPV, Million $)
	Cost-Effectiveness

($/tCO2e)

	2
	Foodshed Development Strategy
	Not  Quantified2

	3
	Next Generation Biofuels
	
	
	
	
	
	

	4
	Management Intensive Grazing
	
	
	
	
	
	

	5
	Manure Digester Implementation
	
	
	
	
	
	

	6
	Regenerative Farming Practices/ Carbon Sequestration from Continuous No-Till
	
	
	
	
	
	

	Sector Total After Adjusting for Overlaps
	
	
	
	
	
	

	Reductions From Recent Actions
	
	
	
	
	
	

	Sector Total Plus Recent Actions
	
	
	
	
	
	


1  Ag. Work Plan 1 was moved to Forestry and is now Forestry-9.

2 The Subcommittee recommends this be a research and analysis workplan.

GHG = greenhouse gas; MMtCO2e = million metric tons of carbon dioxide equivalent; $/tCO2e = dollars per metric ton of carbon dioxide equivalent; NPV = net present value; TBD = to be determined.

Negative values in the Cost and the Cost-Effectiveness columns represent net cost savings. 

The numbering used to denote the above draft work plans is for reference purposes only; it does not reflect prioritization among these important draft work plans.

Table 1. Potential Annual Biomass Resource Supply (from NREL Report)
	Biomass Resource
	Annual
Biomass Supply
(thousand dry tons)
	Delivered Cost
 
($2007/dry ton)
	Notes

	Crop Residues
	810
	
	Biomass supply based on 2005 NREL Report.
 

	Forest Residues
	1679
	
	2005 NREL Report. 

	Unused Primary Mill Residues 
	144
	
	2005 NREL Report. 

	Secondary Mill Residues
	127
	
	2005 NREL Report. 

	Urban Wood Residues
	1238
	
	2005 NREL Report. 

	Potential Energy Crops (Switchgrass)
	672
	
	2005 NREL Report. 

	Potential Energy Crops (Dry Poplar)
	556
	
	2005 NREL Report. 

	Total Annual Biomass Supply
	5,226
	
	


Table 2. Potential Annual Biomass Resource Supply (from Other Sources)
	Biomass Resource
	Annual
Biomass Supply
(thousand dry tons)
	Delivered Cost
 
($2007/dry ton)
	Notes

	Low Use Wood
	6000
	
	http://www.dcnr.state.pa.us/PA_Biomass_guidance_final.pdf  Based on estimate from Penn State's Dr. Charles Ray, 480 mm tons LUW x 2½ % growth = 12 million tons/yr * 50% for green/dry conversion = 6 mm dry tons/yr.  6 million tons of Low Use Wood could be harvested in Pennsylvania annually.  The Pennsylvania Department of Conservation and Natural Resources felt that this was overly optimistic, but did not provide a lower estimate.  

	Wood and Food Waste
	2210
	
	From the 2002 PA Residual Waste Biennial Report.  Bureau of Waste Management, Information Services Section.  According to Biomass Residues Spreadsheet.  Accounts for Wood Waste and Food Waste.

	Potential Energy Crops (Switchgrass)
	8000 lbs/acre
	
	extension.psu.edu/Powerpoints/Energy%20Inservice%20Roth%20Crops.1MB.ppt 

Switchgrass has a yield of 8000 lbs/acre and 56.4 MMBTU/acre

	Total Annual Biomass Supply
	8210
	
	


Agriculture-2

Foodshed Development Strategy
Work Plan for Potential GHG Reduction Measure

Strategy Name:  Foodshed Development Strategy

Submitted by:  Pennsylvania Association for Sustainable Agriculture

Lead Staff Contact:  Brian Snyder, Executive Director

Parties Affected/Implementing Parties:  DEP, PDA, DCNR, PDH, DCED (especially tourism), PSATS, County Commissioners, school districts, colleges and universities, etc.  Can’t think of any agency that would not have an interest in seeing this succeed.  

Goals:  
1) Foodshed Analysis, 2) Formation of foodshed policy teams, 3) Development of strategic plans, 4) Fund development, 5) Granting and implementation, 6) market-based, local investment opportunities created

Need data on what food is being imported into Pennsylvania and from where.  Need research on packaged and processed foods - the steps in the packaging and processing.
This initiative would start with an economic, demographic and land-use analysis of the whole of Pennsylvania to determine a limited number of “foodsheds” within the commonwealth that would be targeted for the sake of maximizing the utilization of locally produced and processed foods within the target region, and minimizing the use of fossil fuels in the procurement and delivery of the same.  Together, the identified foodsheds should comprise all of Pennsylvania.  Authority would be granted to specialized “food policy teams” in each foodshed that would work in conjunction with county governments to develop and implement “foodshed strategic plans” within a specified time.  Funds provided by the state and other sources could be dispersed in the form of grants to farmers, market venues and municipalities wishing to participate.  Each team could maintain its own development function to raise funds through local foundations, businesses and individuals in support of this work and in the interest of supplementing state funds.  Perhaps state funds could be used to “match” locally raised dollars as in incentive.  Perhaps locally raised funds could also include money that is invested locally with an expectation of earning a return for individuals, businesses and municipal governments that choose to invest.  Strategic plans would include a whole range of activities, including the establishment of backyard gardens (i.e. victory gardens), urban farming initiatives, farmers’ markets, Community Supported Agriculture (CSA) projects, cooperatives and on-farm or community-based processing facilities (e.g. meatpacking, creameries, packaging and storage of fruits and vegetables, etc…) and plans for consolidating transportation and distribution.  Each foodshed would be “graded” on the basis of consistent statistical analyses that could easily be compared with others and reported to the general public.   
Possible New Measure(s):  Food miles (distance from farm to table); total economic impact with local multiplier effect, relative efficiency of each foodshed to feed its own population (feed-ability); quality of life impact; healthcare savings
Data Sources/Assumptions/Methods for GHG:  See relevant attachments
Data Sources/Assumptions/Methods forCosts:  Most costs would be upfront, for foodshed analysis and strategic planning.  Implementation should be done on a market-driven basis, with costs balanced not only by actual economic activity, but also the multiplier benefit to the region.  If a local investment strategy is adopted, an expectation of breakeven or better cash basis would be appropriate, though this would be an extremely mature stage of the process.  

Potential Overlap:  There are several other statewide projects that would overlap very meaningfully with this effort, including farmland preservation, First Industries, Pennsylvania Preferred, Tourism programs, Economic Development, Downtown improvement, Healthcare initiatives, etc…   

Here are the links to the relevant Foodshed literature: 

http://www.ruralpa.org/farm_school_report08.pdf
http://www.ruralpa.org/Farm_School_Guide08.pdf
http://www.farmandfoodproject.org/documents/uploads/The%20Case%20for%20Local%20&%20Regional%20Food%20Marketing.pdf
http://www.leopold.iastate.edu/research/marketing_files/NEIowa_042108.pdf
http://www.leopold.iastate.edu/pubs/staff/health/health.htm
http://www.leopold.iastate.edu/research/marketing_files/consumer_PNMWG5-05.pdf
http://www.leopold.iastate.edu/research/marketing_files/WorldBook.pdf
http://attra.ncat.org/attra-pub/PDF/foodmiles.pdf
http://www.leopold.iastate.edu/news/newsreleases/2007/organic_041807.htm
http://www.leopold.iastate.edu/pubs/staff/ppp/index.htm
http://www.leopold.iastate.edu/research/marketing_files/GoodFoodIowa_0408.pdf
Agriculture-3

Leading a Transition to Next-Generation Biofuels

Work Plan for Potential GHG Reduction Measure

Strategy Name: Leading a transition to next-generation biofuels

Submitted by:  Commonwealth of Pennsylvania and Chesapeake Bay Commission

Lead Staff Contact: 

Marel Raub, Pennsylvania Director, Chesapeake Bay Commission, 717-772-3651

Lindsey Harteis, 717-783-6986
Parties Affected/Implementing Parties:  DEP; EPA Chesapeake Bay Program Office

Goals:   Need quantifiable goals or implementation scenario. (i.e. acreage per year and tons of biomass, etc.)
Encourage winter biofuel crops as first-generation feedstocks during the transition to advanced biofuels (primarily as a feedstock for cellulosic ethanol) liharteis@state.pa.us
Implementation Period:  Need implementation scenario. (i.e. ramp-up scale, etc.)
Possible New Measure(s): For both greenhouse gas and water quality reasons, a transition to a regional biofuels industry based on cellulosic and other next-generation feedstocks is desirable.  However, this transition will not be instantaneous, and anything that can be done in the interim to facilitate that transition will be advantageous.

Much has been made of the “chicken and egg” problem facing new biofuel production endeavors.  Feedstock producers are reluctant to invest in new crops and cropping systems without a sure market, and biofuel producers are reluctant to rely on a feedstock without a clear supply.  

In order to minimize this dilemma when cellulosic ethanol technologies ultimately become commercially feasible, action must be taken now to create a growing supply of cellulosic material that also meets current needs.

Winter crops, such as barley, can serve this purpose.  The grain can be used as a feedstock for first-generation ethanol technology as a substitute for corn.  The straw can support existing biomass combustion efforts and can be used as a cellulosic feedstock when that technology becomes available.  In the meantime, the current technologies drive increased plantings of the winter crops, resulting in a relatively predictable supply of cellulosic material down the road.

In addition to its role as a biomass source, winter crops provide significant water quality benefits by removing excess nitrogen from the soil.  From analyses of Pennsylvania cropping systems for the purpose of water quality improvements, there is significant acreage in the state that is available to produce winter crops that is not already used for this purpose.  Thus, there is significant opportunity to increase production of a key biofuel feedstock, and one that will facilitate the transition to next-generation technologies.  

By seizing this opportunity now, the Commonwealth can position itself as a desirable location for current and next-generation biofuel investment, thereby reaping the greenhouse gas benefits that result.     

Data Sources/Assumptions/Methods for GHG:  GHG calculation of crops and biofuel supply?? (carbon sequestration can occur from the growth of the winter crop itself, as well as the benefits from offsetting fossil fuel use by the biofuels that are ultimately produced.  By facilitating a transition to cellulosic biofuel production, this measure will allow the Commonwealth to realize the resulting higher levels of greenhouse gas reduction sooner.  Additionally, many cover crops are established as part of a no-till cropping system, which produces its own carbon-reduction benefits.)

Information sources:  

Mark Dubin

Agricultural Technical Coordinator

Chesapeake Bay Program Office

410-267-9833 TEL

Dr. Tom Richard, Director

Penn State Institutes of Energy and the Environment

(814) 865-3722

Data Sources/Assumptions/Methods for Costs:  Need sources for costs of crops that would be used in PA.   (For farmers, a cover cropping system usually includes additional management time, costs for seed purchase, planting, harvest and storage, and the seeking of technical assistance from professional advisors.  While the marketing of the resulting crops may cover these expenses, a profit may not be realized during the initial transition.  For biofuel producers, the use of winter crops as a feedstock can be incorporated into their business plan and cost differences should not be significant relative to other feedstocks.)

Implementation Steps:  Commonwealth policy should encourage: 

· farmers to plant winter crops and

· biofuel producers to utilize these crops as a feedstock 

Potential Overlap:  The Commonwealth can incorporate into and prioritize this policy in existing agricultural conservation programs and energy development initiatives.

Agriculture-4

Management Intensive Grazing

Work Plan for Potential GHG Reduction Measure

Strategy Name: Management Intensive Grazing

Submitted by:  Pennsylvania Association for Sustainable Agriculture

Lead Staff Contact:  Brian Snyder, Executive Director

Parties Affected/Implementing Parties:  PDA, NRCS, DEP, DCED, DCNR

Goals:   

Is this a research & analysis  workplan?
Need quantifiable goals or implementation scenario. (i.e. acreage, etc.)
1) Establish current level of MIG utilization across the commonwealth, 2) Farmer education and implementation, 3) Expanded market development, beyond current levels.    

Implementation Period:  Need implementation scenario. (i.e. number of acres per year of management intensive grazing, etc.)
Initiative Summary:  This initiative would create incentives and provide support for farmers wishing to transition their livestock operations from grain-intensive practices (i.e. usually requiring the importing of grain/nutrients into the region) to continuous, management intensive grazing (MIG), which by contrast takes advantage of more local resources and increases sequestered carbon in pasturelands.  Going beyond just the implementation of MIG on farms, the initiative would also help in marketing Pennsylvania-grown, pasture-based products to all of Pennsylvania’s citizens.  A strategy of “Eating the View” would emphasize the need for consumers to choose products that help to maintain the bucolic pasturelands for which Pennsylvania is famous, while also improving their own nutrition and the health of the planet by sequestering more carbon through intensive grass production. 
Possible New Measure(s): Carbon levels in soil; number of acres transitioned from other uses; CLA and Omega-3 content in meats, dairy and eggs produced (significantly higher with MIG); total revenue of farming activities associated with MIG; reduction of nutrients imported into our watersheds.  
Data Sources/Assumptions/Methods for GHG : Need data sources on GHG savings possible.  See relevant attachments
Data Sources/Assumptions/Methods for Costs: Very low capital start-up costs.  Farmer education.  Farm-product marketing costs. Market demand is already high for these products, so there should be very little overall cost impact to farmers or communities, and some corollary gains in revenue (as from benefits of tourism).    

Potential Overlap:  Overlaps with farmland preservation, Pennsylvania Preferred, Chesapeake Bay watershed protection and restoration, REAP, tourism,  grass-based energy production (ethanol), etc…  

For more info:

www.carbonfarmersofamerica.com
Agriculture-5

Manure Digester Implementation Support
Work Plan for Potential GHG Reduction Measure

Strategy Name:  Manure Digester Implementation Support

Submitted by:  PDA 

Lead Staff Contact:  Lindsey Harteis

Parties Affected/Implementing Parties:  PDA, NRCS, DEP, DCED, DCNR

Goals:   Adoption of a goal for number of farms to install 10 new manure digesters per year, or increase the number of digesters by 5-10% per year. Continuation of grants/funding assistance through the PA Grows Program and Energy Harvest Grant.  
Looking for opportunities to address appropriate waste streams as well.
Implementation Period:   10 digesters per year from 2010-2025
Initiative Summary:  Pennsylvania will continue to support and encourage installation of manure digesters and other energy-saving and production implements on farms.  The DEP’s Energy Harvest Grant continues to support such improvements in addition to the PA Grows program, which helps farmers put together finance packages for such projects.  Pennsylvania will also take advantage of $2.4 billion of the federal stimulus package that is allocated for carbon capture and sequestration and the $165 million PA Alternative Energy Investment Act, which reserves some of its funds for alternative energy production.  

Anaerobic digestion is a biological treatment process that reduces manure odor, produces biogas which can be converted to heat or electrical energy and improves the storage and handling characteristics of manure.   

Currently, there are 31 manure digesters in Pennsylvania.  At least 14 of them have been funded through the Energy Harvest Grant program.  Currently, 16,600 dairy cows are on farms with digesters out of over 561,000 dairy cows in Pennsylvania.  If just 50% of dairy manure was collected, the energy left after powering the digesters would be the equivalent of 295,870 kWh of electricity per day, or enough to power 11,998 Pennsylvania homes; 5,072 Mcf of natural gas; 36,888 gallons of no. 2 fuel oil, or enough to heat 13,463 Pennsylvania homes.  

Data Sources/Assumptions/Methods for GHG:
A 700 cow dairy that recently installed a manure digester with the help of an Energy Harvest Grant produces 4000-5000 kilowatts of energy per day (enough to power 150-200 average size homes) and achieves an air pollutant reduction equivalent to 47,313 pounds of CO2 per day.  In addition, this farm uses 5% of the energy produced on the farm and sells the other 95% of the energy to PPL utilities.  

According to the Second Assessment Report of the Intergovernmental Panel on Climate Change, the global warming potential of methane is equivalent to 21 times that of carbon dioxide.  This means that the reduction of the emission of one metric ton of methane gas has the effect of reducing the amount of greenhouse gas emission equivalent to 21 metric tons of CO2.  The IPCC has since revised these estimates to a 25 to 1 ratio.

The first 95 anaerobic digesters that the EPA was aware of collectively reduce 20,892 metric tons of methane emissions per year (438,742 metric tons of CO2 equivalent).  

If installations of anaerobic digesters on dairy and other livestock farms becomes more common, farm operators would be able to pool their carbon credits for marketing purposes.  Pooling is often necessary to aggregate a large enough volume for efficient marketing.  At present, the manure of at least 2,000 lactating cows would be required for a dairy operator to be a viable lone-operator on the Chicago Climate Exchange.  Therefore, most dairy farms would need to register through an aggregator to sell credits.  

Data Sources/Assumptions/Methods for Costs:  Need data sources on costs of digester installation, use, and maintenance.
Potential Overlap:

Agriculture-6

Regenerative Farming Practices Initiative/
Soil Sequestration from Continuous 

No-Till Agronomic Systems

Work Plan for Potential GHG Reduction Measure

Submitted by:  Tim LaSalle, CEO, Rodale Institute, Kutztown PA 19530
Lead Staff Contact: John Quigley (717) 787-9632 and Kerry Campbell (717-772-8911)
Parties Affected/Implementing Parties:  DEP, PA Department of Agriculture, PA NRCS, Penn State College of Agriculture farmers
Goals:  
No-till:   Increase no-till from 50% to 80% and increase Continuous No-Till acreage in Pennsylvania from < 500,000 acres to 1.8 million acres by 2025. 
Regenerative Farming Practices:

Increase the net carbon sequestration capacity of Pennsylvania agriculture in two ways: 1) by increasing the acres of farmland managed with regenerative cropping practices that improve the rate of biological sequestration of atmospheric carbon as soil organic matter; 2) by decreasing practices, and the use of products, which release carbon into the atmosphere.
Implementation Period:   No-till:  5% per year increase from 2010-2020
No-Till:

Data Sources/Assumptions/Methods for GHG: 

No-till practices are used in approximately 50% of farmed acreage.  Continuous No-Till is employed on approximately 200,000-500,000 acres.[  Need a mechanism to measure true continuous no-till in PA.  NASS can help, but will need to retool their survey documents.]    According to the USDA’s National Agricultural Statistics Service (NASS), Pennsylvania had 2,240,000 acres of field crops planted in 2007.  Of this total, 50.4% was planted using no-till.  This represents a dramatic upswing of almost double the percentage of crops planted using no-till equipment in 2006.  It’s been suggested that high fuel costs and the associated economic benefits of no-till agriculture have spurred this conversion.  [2007-08 is the first year that REAP tax credits were offered.  Approximately ½ of the $10 million in the first year went towards the purchase of no-till planting equipment.    In 2007-08, tax credits were offered on 124 NT drills and 98 NT planters.  Additional data is available if needed.] It is reasonable to expect that if farmers are successful with no-till technology they will not revert back to conventional tillage practices.  It is also reasonable to expect that fuel prices will continue to increase in the future and that additional economic incentives, such as carbon offsets, will provide further incentive for farmers to continue to use or increase the rate of no-till planting.  With these expectations, we are suggesting a goal for 80% (~1.8 million acres) of all field crop acreage to be planted using no-till practices and equipment by 2025.
[General note – need to check the 2007 Census of Ag #s on crop land in PA for 2007.  Total crop land is listed as ~4.9 million acres, harvested crop land is 3.9 million acres, crop land used only for pasture or grazing is 0.397 million acres.  Not sure why the discrepancy with PASS/NASS 2007 No-till info.]
Potential GHG Reduction: 8.32 MMTCO2e

1) Sequestration

In temperate humid regions, 0.5-1 t C/ha-year can be sequestered. 

CO2 sequestered = 0.5 t C/ha-year * 2.471 acre/ha * 1.12 Tons/ton * (44/12) * 2000 lb/ton = 10,148 lbs of CO2/acre-year. 

Multiplying this * 1,792,000 acres in no-till = 18,185,216,000 pounds of CO2 sequestered = 8,246,995 Metric Tons or 8.25 MMTCO2.  

2) Fuels Reduction

No-till cultivation results in huge reductions of diesel fuel consumed on the farm.  As noted in the following table and using data from a PSU Extension presentation, provided by the PA No Till Alliance, we see an average 4.04 gallons per acre reduced and an associated reduction of 90.51 pounds of CO2 per acre reduced when comparing no-till cultivation to conventional tillage practices.  Using 2007 acreage totals, we would realize an additional 0.07 MMTCO2 per year.

	Crop
	Acreage
	Total Fuel Consumption (Gals)
	Fuel Consumption per Acre (gals/ac)
	Fuel Saved (gals/ac)
	CO2 Reduced per Acre (Lbs.)

	 
	 
	CT
	NT
	CT
	NT
	 
	 

	Soybeans
	100
	595.8
	162.6
	5.96
	1.63
	4.33
	96.97

	Corn
	400
	2,231.9
	499.1
	5.58
	1.25
	4.33
	96.97

	Oats/Alfalfa
	50
	238.3
	65.0
	4.77
	1.30
	3.47
	77.58

	
	
	
	
	
	Average
	4.04
	90.51

	
	
	
	
	
	
	
	

	2007 Crop Acreage
	CO2/Acre Reduced
	Total CO2 Pounds
	Total CO2 Tons
	MMTCO2
	Potential Reduction @ 80% No-Till (MMTCO2)
	

	2,240,000
	90.51
	2.03E+08
	101,371
	0.0919
	0.0736
	


Data Sources/Assumptions/Methods for Costs:

The reduced fuel consumption associated with no-till cultivation can save the farmer $10/acre, based on $2.50 per gallon diesel.  

With 2 million pounds of soil in the top 7 inches of soil per acre and 1% soil organic matter = 20,000 lbs/acre.  A 1% increase in soil organic matter is worth [dates of prices?]:

· 11,600 lbs of carbon, value is highly dependent on market fluctuation

· 1,160 lbs of nitrogen valued at 45 cents/lb is $522

· 116 lbs of phosphorous valued at 38 cents/lb is $44

· 145 lbs of sulfur valued at 25 cents/lb is $38

· 105 lbs of potassium valued at 22 cents/lb is $23

· Micronutrients are valued at approx $30

· Total nutrient value associated with no-till (from above) is $657 per acre.

· Decreases fuel usage and costs by 76%
· Reduces labor costs for farmers by 62%
· Reduces overall capital equipment costs by 43%  [Data?]
· For an investment of approximately $700 million dollars, nearly 2,500,000 metric tons of soil erosion reduction could be achieved.

· Total equipment costs for a farmer to switch to no-till would be approximately $71,000.

Other benefits of no-till include:

· Reduction in nitrogen runoff

· Reduction in erosion of soil by wind and water

· Better water and nutrient holding capacity, which can lead to reduced synthetic fertilizer use, better water quality, better performance during droughts, and generally “healthier” soil

· Increased water infiltration

· Crop profitability is higher in a continuous no-till system

· No-till provides the most cost effective solution for impacting erosion and sediment loss.

Implementation Steps:
· Reaching the 80% goal will be primarily market-driven, but will be greatly assisted by continuing to offer REAP tax credits for no-till planting equipment, cost-share incentives for first-time no-tillers, and technical assistance to first time and inexperienced no-tillers.   

· Work with PA Agricultural Statistics Service to revise their survey processes to capture additional information regarding no-till practices, including a methodology to define and capture data on continuous no-till acres and cover crops.  

· Create a PA No-Till and Ag Carbon Sequestration work team.

· Coordinate a state Continuous No-Till action plan between the PA No-Till Alliance, the Pennsylvania State University, USDA NRCS, the State Conservation Commission, County Conservation Districts, farm organizations and conservation/environmental groups.

· Develop and implement an educational campaign to encourage more farmers to switch to no-till farming. 

· Utilize the First Industries Fund (FIF) and REAP tax credits to help farmers purchase no-till equipment for their farming operation.  FIF is administered by DCED through PDA and the PA Grows Program.  REAP is administered through the State Conservation Commission.

· Provide financial incentives through the State Conservation Commission or Growing Greener II to help farmers transition into a continuous no-till system.

· Promote and encourage nutrient trading as a method to cover initial crop losses due to the switch to a no-till system.

· Fund research projects into no-till and continuous no-till.  One particular project, which is in immediate need, is to fund research into new ways to manage manure given that no-till does not allow for the incorporation of manure into the soil.  Incorporation is currently one of the preferred manure management methods as it is the best way to reduce odors from manure application.  [ This research is going on at PSU and other universities.]

· Implement a CORE 4 approach to conservation in Pennsylvania.  CORE 4 is a common sense approach to improving farm profitability while addressing environmental concerns.  The approach is easily adaptable to virtually adaptable to any farming situation and can be fine tuned to meet the farmer’s unique needs.  The net result is better soil, cleaner water, and greater on-farm profits.  No till is a key component of CORE 4.

· Secure a National No-Till Conference for the Farm Show Complex

· Highlight No-Till and agricultural carbon sequestration opportunities for farmers at the Pennsylvania Farm Show and other agricultural events.

Regenerative Farming Practices:
Possible New Measure(s):  
1. Build consensus on the viability of setting net carbon target levels.

2. Set positive-negative ratings for practices

3. Establish threshold figure (net carbon impact) needed to trigger payment.

4. Consider: public benefit to add a premium incentive for farmers who pay for annual inspections documenting compliance with whole-farm system plans (such as USDA National Organic Program) whose selected practices rate high for high sequestration? 

5. Determine incentive for longevity positive practices as well as year to year improvements.

The Regenerative Farming Practices Initiative (RFPI) will encourage and guide farmers to convert to cropping practices that generate a net increase in the amount of carbon sequestered through a crop cycle. Husbandry, mechanical and biological practices will be rated on their estimated positive or negative greenhouse gas contribution, expressed as carbon equivalent (kilograms carbon equivalent/hectare) to allow assessment of a range of climate-change impacts.  

This initiative has the potential to tip the carbon balance, helping Pennsylvania agriculture to become a net carbon sink through agronomically recommended practices such as crop rotation, cover crops, composting and limited- or no-till planting. Research-based ratings for farm practices show whether, and to what extent, the practice emits or sequesters carbon. (Lal 2004). This initiative allows policy makers to determine the target level of carbon impact they wish to reward, and how well they want to reward it. 

By crediting farmers for “carbon positive” (sequestering) practices, the policy increases the potential for significant biological soil improvement that can, over time, both sequester carbon and reduce soil erosion, which is considered to be another major source of agriculturally-released carbon dioxide. The rating system developed through this program will show the greenhouse gas (GHG) impact of some common practices, giving farmers a new tool to help develop their fertility, crop establishment and pest management activities in ways that have more beneficial impact on the environment.

Carbon-positive (sequestering) practices, measured in units of carbon per area, include:  cover crops, use of manure or compost and integrated nutrient management practices, complex crop rotations, and integrated livestock operations where livestock waste nutrients are recycled back to the fields that produce their feed (pasture or crops). These practices sequester 50 to 250 kg/hectare of carbon.

Carbon-negative (emitting) practices, measured in carbon-equivalency (C eq) units per area, include: energy-intensive harvesting (corn silage set at 19.6 kg C eq/ha), tillage (especially primary tillage, with emissions of 11 to 15 kg C eq/ha), all mechanical operations (1 to 6 kg C eq/ha), and application of pesticides and N-fertility (1.3 to 6.3 kg C eq/ha).

The figures show that carbon-positive farming practices have a relatively robust positive impact on C sequestration, especially when compared to the C out-put of the commonly used carbon-negative practices,(the difference is roughly an order of magnitude).

By basing a farmer’s first-year RFPI payment on his practices (both positive and negative) in the prior year, farmers with better existing practices will be rewarded. In succeeding years, an “improvement incentive” for incremental improvement could further reward farmers who add regenerative practices or reduce carbon degrading practices. 

Note: GHG yearly impact figures are expressed in kilograms per hectare, above, while the Pennsylvania application, below, is in pounds per acre. The relative impacts of practices are similar; actual conversions are 1 kg/ha = 0.893 lbs/a or 1 lb/a = 1.121 kg/ha.

Data Sources/Assumptions/Methods for GHG: 

Need data sources associated with cropping systems chosen for the goal.
Using a full set of soil-building techniques, farmers can sequester more than 2,000 pounds of carbon per acre per year. (Hepperly, 2009, in press) This proposal allows policy makers to select the target net sequestration rate. A conservative estimate of 500 lb/C/a/y is used here for an average sequestration target for a five-year program. Soil biological activity that comes with increased soil organic matter will need to be nurtured over time to achieve the 2,000-lb/C/a/y measurement. Example: If the initiative enrolled 10,000 acres per year, each sequestering an average of 500 lbs C/a/y, the yearly calculation would be: 10,000 acres X 500 lbs C/a/y = 5,000,000 lbs C/y = 2,500 (U.S.) tons C/y (or 9,175 tons CO2). The five-year total would sequester 12,500 tons of C across 50,000 acres – about 5% of the state’s acreage planted to corn in 2008.

Full potential: If Pennsylvania crop and pasture acreage (2008 = 3.9 million acres) used highly regenerative cropping systems (using cover crops, complex crop rotations and compost as a soil amendment) sequestering 2,000 lb/carbon/a, the total carbon trapped (13.2 MMT/CO2 eq) would offset all the projected 2010 GHG for industrial-sector processes in PA,  (also 13 MMT/CO2 eq) (PEC Roadmap). If the cropland management changes are calculated at only half that C sequestration rate (1,000 pounds C/a), the change would still make agriculture sector for Pennsylvania carbon-neutral for its 2010 projection of 6 MMT CO2 eq. 

By pioneering agricultural sequestration, Pennsylvania would be in a strong position to partner with states with much more agricultural land relative to their total GHG emissions, helping to mitigate more of Pennsylvania’s estimated 2010 net GHG load of 320 MMT CO2 eq. 

Data Sources/Assumptions/Methods for costs: Need data sources associated with costs of  cropping systems chosen for the goal.
This approach lets the state “buy” as much carbon-sequestration as it can, while assuring farmers and taxpayers that best climate change practices are incentivized. Factors in setting payment include: 1) Agricultural prices and other land-use program offerings at decision time; 2) Accepted dollar value of 1 ton of carbon that is sequestered and not emitted, in terms of state regulatory considerations. The voluntary initiative imposes no costs on non-participating farmers.

Potential Overlap: 

· Working with farmland preservation efforts, this initiative could increase public benefit and preserved farm profitability by improving the farms’ soil-carbon levels and their resiliency.
· Working with farmers seeking to re-integrate livestock onto their farms, perennial sod crops used as pasture could become part of their rotation. 
· Increasing soil carbon greatly improves a soil’s ability to absorb and hold water, dramatically increasing yield potential during drought and decreasing flood potential.
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***Underlined citations for Lal 2004 – there were two sources. I’ve re-attached the spreadsheet updated to indicate 2004a or b.

The table below is from Robertson et al. 2000 (citation above), and is what I think we should attempt through a meta analysis of the literature – like a case study.
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� Delivered cost expressed in units of $/dry ton.  
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