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	Project Name: Multiple BMPs for Row Crop Farm

	Location: Watershed wide

	

	BMP Type and Description: 
A cover crop includes grasses, legumes, forbs or other herbaceous plants established for seasonal cover and other conservation purposes. Contour farming uses ridges and furrows formed by tillage and planting and other farming operations that change direction of runoff from directly downslope to around the hill slope. Riparian buffers are areas of grasses, grass-like plants, forbs, trees and/or shrubs located adjacent to and up-gradient from watercourses or water bodies that help protect surface water from runoff and contaminants. Nutrient management manages the amount, source, form and timing of application of nutrients and soil amendments. The above image illustrates how these practices could be implemented. 

	

	Issues and Concerns:
Row crops planted without proper BMPs in place can potentially lead to nutrient rich soil becoming dislodged and eroding into streams. These particles carry with them phosphorus, bacteria and other pollutants which contribute to poor water quality.

	Existing Conditions:
Some crop fields in the watershed may be over fertilized, sometimes with manure, and planted without using BMPs that protect streams. These conditions can contribute to phosphorus and bacterial contamination in the Neshanic River Watershed.

	Proposed Solutions:
By applying proper BMPs to row crops in the watershed, the potential for phosphorus and bacterial runoff can be reduced or eliminated. BMPs have been shown to work better in tandem. Streams can be protected by implementing a nutrient management plan designed to avoid over application of fertilizer, followed by cover crops that protect the land, contour farming that reduce erosion and riparian buffers that filter agricultural runoff.  SHAPE  \* MERGEFORMAT 




	Anticipated Benefits:
Proper fertilizer application reduces fertilizer application costs and excess nutrient runoff to streams. In addition to reducing soil erosion, cover crops have a myriad of other benefits. Cover crops promote healthy soils by increasing microbial activity, infiltration and nutrient absorption, and can increase farm revenue. Cover crops enhance water quality by reducing dislodgement of soil particles from the landscape. Contour farming reduces erosion and channelization on farm fields, which in turns reduces the transport of pollutants to streams. Riparian buffers act as the final barrier to filter agricultural runoff.  
The SWAT model was used to simulate pollution loads in the Neshanic River Watershed. There are approximately 4,011 acres of cropland in the watershed that produces approximately 1.3 pounds of TP per acre per year or 5,223 pounds per year of TP for the watershed. The Chesapeake Bay Water Quality Model showed that conservation buffers reduce TP by at least 50 percent. Provided conservation buffers are applied to all cropland in the watershed, annual TP loading would decrease by 0.975 pounds per acre or 3,910 pounds for the watershed. This estimate assumes that all runoff enters conservation buffers as sheet flow as opposed to concentrated flow. Many properties in the watershed have areas of concentrated flow. Those areas would require further erosion control practices. Any runoff entering the buffer area as concentrated flow will not undergo the same phosphorus reduction as expected for sheet flow. 

The 4,011 acres of cropland produce approximately 0.10 tons of sediment per acre per year or 396 tons per year for the watershed. The Chesapeake Bay Water Quality Model showed that conservation buffers reduce sediment runoff by at least 50 percent. This suggests that conservation buffers could reduce annual sediment loads by 0.05 tons per acre or 200.5 tons for the watershed assuming that all runoff enters the buffers as sheet flow as opposed to concentrated flow. Areas of the watershed that experience concentrated flow would require further erosion control practices. Any runoff entering the buffer area as concentrated flow will undergo the same sediment reduction as expected for sheet flow. 

While it is difficult to determine the total load reduction when multiple BMPs are used in concert, the SWAT model indicate that using multiple BMPs improves water quality. This implies that a row crop system using multiple BMP’s will reduce loading more than the reductions achieved by conservation buffers alone as listed above.  

	Major Implementation Issues:
Changing farm operations is often difficult for farmers. There is a learning curve and a cost associated with the implementation and maintenance of BMPs. Use of some BMPs requires land to be taken out of production (e.g., riparian buffers). Although cost share and technical assistance available are from the Natural Resources Conservation Service and other state, local and non-profit agencies, not all farms qualify for these programs. Continual outreach, educational and promotion of BMPs will be required to facilitate the transition to environmentally sound farming practices in the watershed.

	Possible Funding Sources:
EPA 319(h) through NJDEP, National Fish and Wildlife Foundation’s Five Star Restoration Challenge Grants, NJDEP Corporate Business Tax, Private Sources, NJDA State Cost share, US Fish and Wildlife Service’s Partners for Fish and Wildlife Program, USDA Farm Bill Programs, such as CREP, EQIP, AWEP, WHIP and other available cost share programs. In the case of contour farming, cost share funding is not available. Farmers would need to learn how to use the practice and make the effort to implement the practice and absorb an initial loss in farm revenue. Future incentive payments should be considered to help promote contour farming.

	Partners/Stakeholders:
NRCS; NJRC&D; HCSCD; RCE; NJIT; NJWSA; NJDEP and SBWA

	Task Description for a “Sample” Farm*

	Task
	Task Description
	Cost

	1
	Outreach to Producer
	$1,000

	2
	Technical Assistance
	$3,000

	3
	Project design
	$2,000

	4
	Applicable permits
	$200

	5
	Implementation oversight
	$1,750

	6
	BMP Installation
	

	
	Activities for BMP Installation
	Unit Cost
	Quantity
	

	
	Riparian Buffer
	$12,750 per acre
	1 
	$7,750

	
	Cover Crop
	$113 per acre
	62
	$7,006

	
	Contour Farming
	No cost
	No cost
	

	
	Nutrient Management
	$22.00 per acre
	62
	$1,364

	
	Total BMP Installation Cost
	$16,120

	
	Contingency (20%)
	$4,814

	Total estimated project cost
	$28,884

	Annual Operation and Maintenance Cost
	$250

	* This “sample” farm is not indicative of every farm in the watershed. It is only a guideline used to estimate the cost of implementing contour farming. The 62-acre size of the sample farm is the average farm size in Hunterdon County (NASS, 2007).  Costs for BMP installation were estimated based on cost data from the New Jersey Farm Bill Program 2011 Practice Catalog and provided by North Jersey RC&D. The latter costs are based on past implementation projects. If program eligibility requirements are met, tasks 2, 3 and 5 could be done at no cost to landowners by using NRCS technical assistance.
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