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Presenter
Presentation Notes
Good AM
An exciting time for holistic, regenerative agriculture
NEFV and efforts such as those we in this room are engaged in are riding the cusp of a wave of interest in healthy food, sustainability, & organic ag sweeping not only NE but rest of US and much of the rest of the world. 
Organic ag now represents $39 billion in US sales and >4 percent of US food sales 72% increase since 1980
Most recent USDA Census of Ag found increase in number of farms in NE for first time in decades – but with decrease in farm size. 
At same time, conventional ag is showing definite trend toward consolidation and increased production –e.g., < half US milk from 3% of farms, those with 1000 cows or more
Whether movement will remain a fractional, tho important, portion of our region’s and the nation’s agric sector is an open question – signif progress toward achieving the goals of NEFV will involve addressing many social, economic, and environmental challenges.
I want briefly to address one of these challenges, that of maintaining and improving water quality while greatly increasing the number of farm livestock on the land of NE Farms, and possible opportunities this challenge may provide for the NGO/Academic sectors represented here today
Hope to spark discussion as we go through these two days
Tomorrow hear more on this topic from Dorn Cox and John A



• Erosion and sedimentation          
• Manure runoff and nutrient 
                                                               

• Manure management 
• Land Use Change 
 
                                                               

Presenter
Presentation Notes
Many positive outcomes assoc with grassfed livestock production – soils, forage, livestock health, feed conversion

Implicit (and sometimes explicit) that grass-based livestock production will be good for the environment because soils and plants will take up manure and nutrients and there will be no escapes into GW or SW

Data lacking to back up this assumption

NE Soils are complex and diverse, most NE farms have a variety of soils and topography           CLEARING

With all that we do know, there are challenges with doing it right 
Stocking rates – prevent overgrazing, soil compaction, forage depletion 
Materials – fencing, watering, access, BMPs
Labor – moving animals regularly, monitoring forage quality, monitoring animal condition
Timing of manure management – seasonal, weather-related, NRCS studies when farmers are paid often fail due to lack of cooperation



wolfenotes.com (NJ), martonofhusbandry.wordpress.com (pacific NW), ohioline.osu.edu (OH),  USGS (VT), www.co.brown.wi.us (WI)
www.ag.ndsu.edu (ND), https://www.youtube.com/watch?v=xeMJwdCDHtE





Current Water Quality Issues in 
New England 

 
1. Coastal Water Quality – Nitrogen 

• Salt marsh decline 
• Coastal eutrophication and hypoxia 
 

2. Groundwater Quality – Nitrogen 
• Drinking water contamination 
• Surface waters – inland & coastal eutrophication 

 
3. Inland Water Quality – Phosphorus 

• Groundwater discharges and surface runoff 
• Lake, pond, and river eutrophication and hypoxia 
• Water supply reservoir eutrophication and 

filtration/water treatment requirements 
 

 
 
 

Presenter
Presentation Notes
All these issues impinge in water quality in New England. Quick overview of main concerns in relation to NUTRIENTS– ignore organic loading for today.

Coast – runoff and river discharges, worst when have heavy rains. N from WWTP discharges, septic systems, urban runoff, fertilizers, manure
Salt marsh heavy top growth and failure of below-ground structures that anchor soils and hold marshes together
N stimulates algae blooms (sometimes toxic, commonly known as red tides), high concentration of algae die and their decomposition uses up oxygen in the water. Fish kills, shellfish kills, stinky water from dead algae and animals… (Gulf of Mexico best-known US example, phenomenon worldwide. WWTP and, especially, high N use in agriculture

Inland, more commonly surface water associated with P, because cyanobacteria (formerly commonly called Blue-green algae) can obtain N for growth from air. Runoff, WWTP, septic systems, manure, fertilizers
Tiny increases in P lead to algae and aquatic plant growth
As with coastal situation, death and decomposition of excess algae and plants (and of animals that feed on them) uses up oxygen, leads to smells, and fish kills



New England 
Agriculture is a 
Contributor to 

These Problems 

Presenter
Presentation Notes
Ag is largely unregulated so don’t generally hear of or think about it. 

Livestock is part of it, including pastured livestock. Challenge:  How can we increase pastured livestock significantly without exacerbating existing water quality problems?



NEIWPCC 2014 Long Island Sound Watershed Synthesis Report 

Presenter
Presentation Notes
192 square miles of bottom on average affected each year for 1-3 months – fish kills, unsafe for swimming, unsafe for shellfish
Varies from year to with river discharge



c. 47% of N inputs are 
from MA, NH, VT 
sources. Non-forest 
inputs are largely 
through urban and 
agricultural runoff and 
wastewater treatment 
plant discharges 

Presenter
Presentation Notes
In Basin (NY and CT – 58% decrease in point and non-point sources
Upper Basin (MA, VT, NH) 25% decrease in point source N, 10% decrease in urban and agricultural N runoff

13% of 47% = c. 6 % of total N contribution to LI Sound



          Land Cover Change in Long Island Sound Watershed  
2001-2006  (National Land Cover Database) 

 
    Impervious           Agriculture                            Forest  

Presenter
Presentation Notes
Net slight decrease in agricultural, pasture, and forest lands during study period, but see areas where there was a substantial increase in MA, NH, and VT

Goes along with USDA most recent Ag census showing increase in numbers of farms in NE with net decrease in size thereof



Presenter
Presentation Notes
How are ag inputs distributed? Remarkable (or not so remarkable) lack of information – 

Lack of monitoring due to regulatory exemptions of ag and decreases in regulatory staffing in state and federal offices….

What are the implications of increasing livestock numbers and pasture acreage for HQ?



(Black 1950) 

Presenter
Presentation Notes
Comparison with the past:

Colonial and post-colonial periods in NE led to massive deforestation, overgrazing, and water quality deterioration. HQ issues tied directly to Ag hard to identify since human wastes were generally discharged indiscriminately into surface waters. 

Late 1880s to mid-20th century NE saw decline in total livestock from c 2.2 million to c 1.5 million animal units, with shift from diversified livestock production in mid-19th century to ag economy based largely on dairying and poultry, plus beef and pigs to a lesser extent

ANEFV  Proposed animal numbers, except for sheep and  horses, generally are greater than in the mid 1800s  --  but will be on much less land
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ANEFV 2060 Projections Compared with 1880 
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Presentation Notes
More people, more loading from wastewater and urban surfaces

1.7 x more livestock than 1880 and 8 x more than today

3. Compared with today, call for a tripling of farmland acreage and 13 times as much pasture  (1945 comparison double the pasture, and 86% total farmland)

4. Stocking per acre vs today, 2060 estimate c. 1.25 acres pasture per animal unit – lower than minimal estimates of what is needed. 1.67 acres per animal unit if consider all farmland (still too low) 
Today estimate 0.83 acres per animal unit, 4.54 acres of total farmland per animal unit


Dairying in VT Largely CAFO, ditto elsewhere in NE

13 x more pasture projected for 2060 than today

Loadings: Today



N production in 
manure per year per 

animal (lbs)
Pig 12
Cattle 90-370
Layers 0.7
Turkeys 3

High N loadings: 500-1000 kg N per km2 

  of watershed area 
         

  4.5 lb N per acre 

Presenter
Presentation Notes
2 acres per animal unit is standard rule of thumb -- assume a lot of uptake and storage in pastures…
Helps explain why many guidelines have not led to HQ successes



Control livestock access to water bodies     
         (Appendix with Fencing information) 
  
Control runoff from barnyards and feedlots 
  
Divert roof runoff away from barnyards 
and feedlots 
  
Manage pastures to reduce manure 
concentration   
• Placement of watering facilities 
• Herd management area placement 
• Paddock layout 
  
When possible, compost manure 
  
Manure storage and application guidelines 
 

www.apppa.org 

Presenter
Presentation Notes
Largely voluntary
State regs where in place have not been effective in protecting water quality
Especially true for high density operations



1.Siting of New Pastured Livestock Operations 
 
2. Best Management Practices for Runoff from 

Pastures 
 

3. Best Management Practices for Livestock in 
Pasture 
 

4. BMPs for Manure 
 

 
 

 
 

CHALLENGES AND OPPORTUNITIES 

Presenter
Presentation Notes
New operations – anywhere at owner’s discretion?

NGOs – new operations
	model operations on own land-	
		economic limitations – labor costs in particular, also materials costs
		educational and outreach opportunities, partnering with agencies and academic departments
	conservation easements and restrictions
	model bylaws and regulations for communities
	public policy
	How can new operations be linked to implementation of BMPs – and to financial incentives/guarantees to protect farmers’ economic welfare?

Academia – new operations
	experimental implementation with monitoring on own land
	monitoring and experimentation on private land
	outreach through extension services
	contribution to policy formulation and implementation?

NGOs – BMPs	
	optional? – NO
	How can they be tied to financial support of some kind
	How well do they work
	What needs to be done to ensure HQ is protected?



 

OPPORTUNITIES FOR NGOS AND 
ACADEMIA 

 
 Model operations on NGO or academic land 
 Watershed and site assessment methods and decision trees 
 Conservation restrictions and easements 
 Education and outreach 
 Model bylaws and regulations 
 Public policy 
 How to link new operations to BMP implementation 
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	How can they be tied to financial support of some kind
	How well do they work
	What needs to be done to ensure HQ is protected?



1. Siting of New Pastured Livestock Operations 
• Farm-specific conditions (streams, wetlands, soils) 
• Watershed conditions 
• Water quality status and issues 
• Effect of inputs 
• Forest-clearing implications? 
• Permitting Criteria? 

 
Opportunities 
 Model operations on NGO or academic land 
 Research 
 Watershed and site assessment methods and decision trees 
 Conservation restrictions and easements 
 Education and outreach 
 Model bylaws and regulations  
 Public policy 
  

CHALLENGES AND OPPORTUNITIES 
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New operations – anywhere at owner’s discretion?

NGOs – new operations
	model operations on own land-	
		economic limitations – labor costs in particular, also materials costs
		educational and outreach opportunities, partnering with agencies and academic departments
	conservation easements and restrictions
	model bylaws and regulations for communities
	public policy
	How can new operations be linked to implementation of BMPs – and to financial incentives/guarantees to protect farmers’ economic welfare?

Academia – new operations
	experimental implementation with monitoring on own land
	monitoring and experimentation on private land
	outreach through extension services
	contribution to policy formulation and implementation?

NGOs – BMPs	
	optional? – NO
	How can they be tied to financial support of some kind
	How well do they work
	What needs to be done to ensure HQ is protected?



 
2. Best Management Practices for Runoff from Pastures 

• What Practices, Where? 
• Should they be Optional? 
• Financing – initiation and ongoing implementation 
• Monitoring for effectiveness 
• Adaptive change as needed 

 
OPPORTUNITIES 
  Demonstration projects 
  Research 
  Education and outreach 
  Public Policy and Regulations 

 

CHALLENGES AND OPPORTUNITIES 
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	What needs to be done to ensure HQ is protected?



 

3. Best Management Practices for Livestock in Pastures 
• Stocking density 
• Rotation intervals 
• Stock condition  
• Forage condition and monitoring 
• Soil assessment 
• Access 
• Watering 
• Resting areas 
• Winter grazing/feeding 

 
OPPORTUNITIES 
  Demonstration projects 
  Research 
  Education and outreach 
  Public Policy and Regulations 

 

CHALLENGES AND OPPORTUNITIES 
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4. BMPs for Manure 

• Spreading 
• Winter management of livestock 
• Stockpiling and Composting 
• Lagoons 
 

Opportunities 
 Research 
 Demonstration projects 
 Education and outreach 
 Policy and regulations 

CHALLENGES AND OPPORTUNITIES 
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New operations – anywhere at owner’s discretion?

NGOs – new operations
	model operations on own land-	
		economic limitations – labor costs in particular, also materials costs
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Land Base 

Hydrology, 
Erosion, 

Sediment  
Loss 

Best 
Management  

Practices 

Manure – 
Nutrients,  

Organic Load 
Pasture 

Retention 

WATER 
Livestock 

Social, 
Political, and 

Economic 
Changes 
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Presentation Notes
LAND:  Where will the c 4. million acres of new pastures and hayfields be located? (Soils, Slopes, Wetlands, Streams, Watersheds?)

HYDROLOGY: How will clearing change runoff, ET, infiltration. Stream Baseflows. Erosion and Sed, and associated nutrient and organic matter exports?

LIVESTOCK: What are the numbers proposed? How do the proposed numbers and densities of farm animals compare to what New England experienced in the past? Where will impacts be concentrated? (Land Management)

MANURE: How much, where? Nutrients, organic content?

PASTURE: What does this mean for water? 
	How much erosion and sedimentation occurs on pastured land on different slopes and soils?
	How much nutrient retention and export?
	Do pastures and pasture grasses really hold and retain all of the nutrients and organic wastes associated with grazing livestock and manure applications? 
HOW MUCH DO WE KNOW ABOUT NEW ENGLAND SOILS AND PASTURE LANDS??
	NOTE NRCS et al. Research on manure as fertilizer on cultivated lands currently – esp Champlain Valley dairy industry, corn and haylage acreage especially

BEST MANAGEMENT PRACTICES: What BMPs work and could effectively (and economically) be implemented on small farms converting to grass-based agriculture?

MAKING IT HAPPEN: What political and economic changes are needed:
	(1) to ensure that land conversions for agriculture are planned and implemented so as to minimize adverse effects on waters, and 
	(2) to ensure that BMPs are put in place and implemented as part of farm operations?

History of agriculture lobby from early 20th century to today
Ag Economics going even farther back




http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_046596.pdf 



https://www.ota.com/news/press-releases/19031 

Presenter
Presentation Notes
$43.3 billion in 2015, mostly near-farm sales, some wholesale

Dairy increase 10% in one year $6 billion total; 15% of organic sales overall



Livestock --100% to be produced in New England, primarily on 
pasture and hay, with grain ration imported 
 
      2010      2060 
Dairy 
 
Consumption  1.5 cups/day    1.5 cups/day 
 
Production (number of animals) 
   Dairy herd    225,000                  1,860,000    
          (700,000 cows) 
Production (acres)    
   Pasture                   na     1,800,000 ac 
   Hay             na            900,000 ac 
   (Grain -- Imported)           na                  (174,000) ac 

Presenter
Presentation Notes
Today More than half of dairy products – most fluid milk, less butter and cheese

Future Project close to 6.5 million  acres in 2060 if vision carried through, with 50% of food produced in region

Dairy in particular needs to go pasture route. See division in NE dairy industry today, with slzes of large herds increasing, but also with an increase in small farms with small herds of 15-20 cows. Economies of scale go against small operations, largely due to labor issues.

2/3 milk – low-fat milk, butter, ice cream

Rest cheese, yogurt





 
     2010     2060 
Meat and eggs 
 
Consumption 
   Red meat (beef & lamb) 1.72 oz/day 0.6 oz/day 
   Pork  1.2 oz/day 0.6 oz/day 
   Poultry                           1.9 oz/day 1.9 oz/day 
   Eggs                                  0.5 oz/day 0.5 oz/day 
 
 

Presenter
Presentation Notes
Today About 5% of beef consumed but fed from grain grown outside the region. Ditto for regionally raised eggs and poultry


Proposed cut red meat consumption to about 1/3 current, keep eggs and poultry the same



                      2010             2060 
Meat and Eggs 
 
Production  (number of animals) 
   Beef cows & cattle                100,100                          412,000   
   Sheep                            51,500               2,240,000   
   Pigs        – sows                     ?                       160,000  
         – pigs                   52,800              2,600,000   
   Poultry   – layers                1,200,000           18,000,000   
         – broilers      55,000,000                  335,000,000   
                  – turkeys                  145,000                    17,200,000   
 
Production  (acres) 
   Pasture – New England            na                1,200,000  ac 
   Hay – New England                  na               1,580,000  ac 
   (Grain – Imported)                    na                      (2,368,000) ac 

Presenter
Presentation Notes
Although meat consumption is envisioned as decreasing substantially, meat production and the numbers of livestock in New England would increase dramatically under the vision

Proposed 100% of meat, eggs, poultry produced in region, largely on pasture – grass-based agriculture is the center of NE Food Vision and key to success of proposal

Apart from the beef cattle, would feed on grain from outside the region, little forage consumption  -- consider part of fertilization regime for pastures

Sheep 8000 grain
Swine 450,000 grain
Layers 300,000 grain
Broilers --- > 1 million grain
Turkeys 200,000 grain 




           2010      2060 
Meat and Eggs 
 
Production  (number of animals) 
Dairy herd        225,000                      1,860,000  
Beef cows & cattle         100,100                         412,000   
   Sheep                 51,500               2,240,000   
   Pigs        – sows            ?            160,000  
         – pigs         52,800              2,600,000   
   Poultry   – layers     1,200,000           18,000,000   
         – broilers  55,000,000                  335,000,000   
         – turkeys       145,000                     17,200,000   
 
Production  (acres) 
   Pasture -- New England            na          3,000,000 ac 
   Hay -- New England                  na  1,580,000 ac 
   (Grain -- Imported)                    na         (2,368,000) ac 

Presenter
Presentation Notes
Where will the c 4. million acres of new pastures and hayfields be located?

How do the proposed numbers and densities of farm animals compare to what New England experienced in the past?

What does this mean for water? 
	How much erosion and sedimentation occurs on pastured land on different slopes and soils?

	Do pastures and pasture grasses really hold and retain all of the nutrients and organic wastes associated with grazing livestock and manure applications?

What BMPs work and could effectively (and economically) be implemented on small farms converting to grass-based agriculture?

What political and economic changes are needed:
	(1) to ensure that land conversions for agriculture are planned and implemented so as to minimize adverse effects on waters, and 
	(2) to ensure that BMPs are put in place and implemented as part of farm operations?



Year  Number of 
Farms  

 Farmland 
Acres (to 
nearest 1 

million acres)  

 Pastureland 
acres (to 

nearest 10,000 
acres)  

 Animal Units     A. U. per 
Farmland Acre  

 A.U. per 
pasture acre   Manure (tons)   N in Manure   P in Manure   Organic C in 

Manure  

1880 
               
205,000  

         
14,000,000  

         
13,500,000  

           
2,100,000  

                      
0.15  

                      
0.16    

1945 
           
7,000,000  

           
2,250,000  

           
1,300,000  

                      
0.19  

                      
0.58    

2010 
           
2,000,000  

               
360,000  

               
430,000  

                      
0.22  

                      
1.19    

2060 
           
6,000,000  

           
4,580,000  

           
3,570,000  

                      
0.60  

                      
0.78    

       1945 and 2010 pasture data from NEFV spreadsheets          

 ## animals     Dairy cows   sheep   Beef cows   Sows   pigs   layers   broilers   turkeys  
 Poultry total 

##  

  2010 
               
225,000  

                 
51,500  

               
100,100  

                    
3,300  

                 
52,800  

           
1,200,000  

         
55,000,000  

               
145,000  

         
56,345,000  

  2060 
           
1,860,000  

           
2,240,000  

               
412,000  

                 
52,800  

           
2,600,000  

         
18,000,000  

       
335,000,000  

         
17,200,000  

       
370,200,000  

 animal units     Dairy cows   sheep   Beef cows   Sows   pigs   layers   broilers   turkeys         TOTAL A.U.  

  2010 
               
225,000  

                    
3,605  

                 
75,075  

                    
1,452  

                    
8,976  

                 
20,400  

                 
93,500  

                       
725  

               
430,743  

  2060 
           
1,860,000  

               
156,800  

               
309,000  

                 
23,232  

               
442,000  

               
306,000  

               
569,500  

                 
86,000  

           
3,754,592  
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