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Management Practice  Potential Component Practices 
(from NYSDEC 319 Agricultural 
Management Practices Catalogue) 

NRCS Code NRCS Practices 

561 Heavy use area protection 
516 Pipeline 
587 Structure for water control 

Silage Leachate Control 

635 Wastewater treatment strip 
500 Obstruction removal 
585 Stripcropping 

Stripcropping 

606  Subsurface drain 
600 Terrace 
620 Underground outlet 

Terrace 

638 Water & sediment control basin 
412 Grassed waterway  
468 Lined waterway or outlet 

Waterway 

606 Subsurface drain 
 
NOTES:   

This list is not intended to be a complete list of NRCS practices eligible for funding.  Additional component 
practices may be needed depending on the type of agricultural nonpoint source project being implemented. 
 
USDA Natural Resource Conservation Service Management Practice Design Standard and Specification updates 
may be found at: http://www.nrcs.usda.gov/technical/efotg/.  The eFOTG website is the official reference for 
current Conservation Practice Standards and Guidelines.  The website should be used to confirm that the most 
recent standard is being used for the practice to be installed. 
 
To meet SPDES requirements all Agricultural BMPs during construction must include erosion and sediment 
control and stormwater management provisions.  
 

                                                                                                                                           
                                                                                                                                                                                                         
                                                                                                                  8/10//2006    
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II. MANAGEMENT PRACTICE SUMMARY SHEETS 
 

ACCESS ROAD IMPROVEMENT 

 
DEFINITION  
Structural and vegetative improvements made to farm roadways. 
 
WATER QUALITY PURPOSE 
To prevent erosion, control runoff and maintain or improve water quality. 
 
SOURCE CATEGORY 
Agriculture / Surface Runoff. 
 
POLLUTANTS CONTROLLED   
Sediment, Nutrients and Pathogens. 
 
WHERE USED   
Agricultural access roads needing structural or vegetative improvements. 
 
PRACTICE DESCRIPTION   
Access road improvement may include one or more components.  Water management (culverts, 
bridges or grade dips) is provided at all natural drainage ways to handle peak design flows.  
Surface water control (water bars, turnouts, swales) is provided at specified intervals, to handle 
road runoff.  Cut and fill slopes are designed to be stable, and are protected with vegetation 
(grasses, legumes, trees, shrubs) or structural measures (erosion blankets, jute mats, riprap, 
gabion baskets) which reduce soil detachment and transport of sediment. 
 
PRACTICE EFFECTIVENESS 
Effectiveness of pollutant control is dependent on the practices installed.  In general, vegetation 
is effective in reducing soil detachment and sediment transport.  Structural practices handle peak 
design flows, assist in stabilizing slopes, and to a limited extent trap sediment.   
 
IMPACT ON SURFACE WATER   
Beneficial.  Needs to be designed, installed and maintained properly. 
 
IMPACT ON GROUNDWATER  
Slight.  Some water management and some surface water control practices may increase 
infiltration, resulting in a slight to moderate impact on groundwater. 
 
ADVANTAGES  
• Vegetative practices are relatively inexpensive to implement.  
• Structural practices will increase the access road's year-round use. 
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DISADVANTAGES 
• Structural practices are expensive and may be difficult to install on existing roads. 

 
PRACTICE LIFESPAN 
Ten (10) years.   
 
COST 
Dependent upon improvement needed and extent of access road. 
 
OPERATION AND MAINTENANCE 
Refer to O&M requirements of component practices installed.  In general, keep all drainage 
ditches and culverts free of debris and ice. 
 
MISCELLANEOUS COMMENTS 
Some component practices may be eligible for cost-sharing. Check with the local NRCS and/or 
SWCD office to determine practice eligibility and the availability of funds. 
 
REFERENCES 
Chesapeake Bay Foundation, Best Management Practices for Stormwater Control.  Harrisburg, 
PA.  November 1988. 
 
New York State Standards and Specifications for Erosion and Sediment Control.  August 2005.  
(Design Standards and Specifications) 
 
USDA.  Natural Resource Conservation Service.  2001.  National Handbook of Conservation 
Practices.  Critical Area Planting, 342, February 2003.  Syracuse, NY.  (Management Practice 
Design Standard and Specification). 
 
USDA.  Natural Resource Conservation Service.  2001.  National Handbook of Conservation 
Practices.  Sediment Basin, 350, March 2006.  Syracuse, NY.  (Management Practice Design 
Standard and Specification). 
 
USDA.  Natural Resource Conservation Service.  2001.  National Handbook of Conservation 
Practices.  Diversion, 362, April 2007.  Syracuse, NY.  (Management Practice Design Standard 
and Specification). 
 
USDA.  Natural Resource Conservation Service.  2001.  National Handbook of Conservation 
Practices.  Access Roads, 560, August 2006.  Syracuse, NY.  (Management Practice Design 
Standard and Specification). 
 
USDA.  Natural Resource Conservation Service.  2001.  National Handbook of Conservation 
Practices.  Structure for Water Control, 587, December 2003.  Syracuse, NY.  (Management 
Practice Design Standard and Specification). 
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USDA.  Natural Resource Conservation Service.  2001.  National Handbook of Conservation 
Practices.  Underground Outlet, 620, March 2001.  Syracuse, NY.  (Management Practice Design 
Standard and Specification). 
 
USDA.  Natural Resource Conservation Service.  2001.  National Handbook of Conservation 
Practices.  Forest Trails and Landings, 655, March 2007.  Syracuse, NY.  (Management Practice 
Design Standard and Specification). 
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ALTERNATIVE WATER SUPPLY 

 
DEFINITION 
The provision of a temporary or permanent stable, protected, and reliable livestock water supply 
in a manner which eliminates or reduces the need for cattle to have water channel or 
impoundment access for drinking water. 
 
WATER QUALITY PURPOSE 
To prevent the direct discharge of animal waste into lakes, ponds and streams and to reduce 
streambank erosion caused by devegetation from animal traffic. 
 
SOURCE CATEGORY 
Agriculture / Surface Runoff. 
 
POLLUTANT CONTROLLED 
Sediment, Nutrients and Pathogens. 
 
WHERE USED 
In pastures, intensively grazed paddocks, loafing areas or other areas used for holding cattle and 
are adjacent to sensitive riparian areas. 
 
PRACTICE DESCRIPTION 
Alternative water supply is used to provide a stable, protected, reliable and easy to use means of 
dispensing a sufficient quantity of livestock water in confined or grazed areas. The practice can 
be accomplished by piping water from existing water supplies or spring development to portable 
or permanent water tanks. This practice will eliminate the need for direct stream access by 
livestock for drinking water. Depending on the area serviced and topography, multiple systems 
may be required. 
 
PRACTICE EFFECTIVENESS 
Alternative water supply is an effective way to maintain riparian areas which are effective 
sediment traps and filters along water channels and impoundments.  The practice will also 
eliminate direct nutrient and pathogen contributions from livestock by restricting waterbody 
access. 
 
IMPACT ON SURFACE WATER 
Beneficial. Eliminates need for livestock to have access to waterbodies thereby reducing the 
direct discharge of animal waste into water channels and impoundments. 
 
IMPACT ON GROUND WATER 
Slight. Beneficial in areas where the groundwater is recharged from surface waterbodies. 
 
ADVANTAGES 
• Farmers are assured that livestock will always have an adequate and reliable water supply. 
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DISADVANTAGES 
• Some water supply alternatives may be expensive. 
• Temporary supplies used in conjunction with grazing systems will be more management 

intensive. 
 
PRACTICE LIFESPAN 
Ten (10) years. 
 
COST 
Variable, depending on the system which is installed. 
 
OPERATION AND MAINTENANCE  
Periodic inspection and repair of water supply feed lines, overflow drainage lines, overflow and 
check valves, water holding structure and periodic water testing to assure a clean potable water 
supply.  Refer to O&M requirements of component practices installed. 
 
MISCELLANEOUS COMMENTS 
Certain components of this practice may be eligible for cost-sharing.  Check with the local 
NRCS and/or SWCD office to determine practice eligibility and the availability of funds 
 
REFERENCES 
USDA.  Natural Resource Conservation Service.  2001.  National Handbook of Conservation 
Practices.  Critical Area Planting, 342, February 2003.  Syracuse, NY.  (Management Practice 
Design Standard and Specification). 
 
USDA.  Natural Resource Conservation Service.  2001.  National Handbook of Conservation 
Practices.  Well Decommissioning, 351, December 2003.  Syracuse, NY.  (Management Practice 
Design Standard and Specification). 
 
USDA.  Natural Resource Conservation Service.  2001.  National Handbook of Conservation 
Practices.  Well Water Testing, 355, August 2006.  Syracuse, NY.  (Management Practice 
Design Standard and Specification). 
 
USDA.  Natural Resources Conservation Service. 2001.  National Handbook of Conservation 
Practices. Pond, 378, September 2002.  Syracuse, NY. (Management Practice Design Standard 
and Specification). 
 
USDA.  Natural Resource Conservation Service.  2001.  National Handbook of Conservation 
Practices.  Fencing, 382, March 2003.  Syracuse, NY.  (Management Practice Design Standard 
and Specification). 
 
USDA.  Natural Resource Conservation Service.  2001.  National Handbook of Conservation 
Practices.  Use Exclusion, 472, September 2006.  Syracuse, NY.  (Management Practice Design 
Standard and Specification). 
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USDA. Natural Resources Conservation Service.  2001.  National Handbook of Conservation 
Practices.  Pipeline, 516, April 2007.  Syracuse, NY.  (Management Practice Design Standard 
and Specification). 
 
USDA.  Natural Resources Conservation Service.  2001.  National Handbook of Conservation 
Practices. Heavy Use Area Protection, 561, April 2007.   Syracuse, NY.  (Management Practice 
Design Standard and Specification). 
 
USDA.  Natural Resources Conservation Service. 2001.  National Handbook of Conservation 
Practices, Spring Development, 574, May 2006.  Syracuse, NY.  (Management Practice Design 
Standard and Specification). 
 
USDA.  Natural Resource Conservation Service.  2001.  National Handbook of Conservation 
Practices.  Animal Trails and Walkways, 575, April 2007.  Syracuse, NY.  (Management 
Practice Design Standard and Specification). 
 
USDA.  Natural Resource Conservation Service.  2001.  National Handbook of Conservation 
Practices.  Watering Facility, 614, August 2006.  Syracuse, NY.  (Management Practice Design 
Standard and Specification). 
 
USDA.  Natural Resource Conservation Service.  2001.  National Handbook of Conservation 
Practices.  Water Well, 642, August 2002.  Syracuse, NY.  (Management Practice Design 
Standard and Specification). 
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BARNYARD RUNOFF MANAGEMENT SYSTEM 

 
DEFINITION  
An installed system for the interception, collection and safe disposal of runoff water from a 
barnyard or concentrated livestock area. 
 
WATER QUALITY PURPOSE 
To exclude clean water from the barnyard and to reduce the transport of pollutants from 
barnyards and concentrated livestock areas into surface or groundwaters. 
 
SOURCE CATEGORY 
Agriculture / Surface Runoff. 
 
POLLUTANTS CONTROLLED 
Nutrients, Sediments, Pathogens, and Oxygen-demanding organic matter. 
 
WHERE USED 
Barns, barnyards, loafing areas, paddocks, feedlots, or any area where livestock concentrate.  
 
PRACTICE DESCRIPTION 
The system is composed of one or more component practices.  Structural practices may be 
employed to exclude clean water from areas of livestock concentrations (for example, diversions 
that intercept and transport upslope surface water away from barnyards and roof runoff systems 
that collect rain water from barn roofs) and to safely dispose of water originating inside the 
livestock area (ie: grassed waterway, filter strip, and sediment basin).   
 
A variety of structural, vegetative and operational practices are used to treat polluted runoff and 
seepage from barnyards, loafing areas and other areas with concentrated waste. Examples are 
grassed waterways, settling tanks, filter strips and wastewater treatment strips. 
 
PRACTICE EFFECTIVENESS 
Because barnyard water management systems are site-specific and are composed of one or more 
management practices, system effectiveness varies. Generally these systems reduce nutrient 
loads in direct proportion to reductions in flow contributing area. 
 
Substantial reductions (up to 50-60%) in total and dissolved phosphorus (P) loads have been 
achieved after the installation of the surface water control practices.  Roof runoff practices have 
reduced P loads by up to 15-25%.  Bacterial losses may be reduced by up to 90%.  Barnyard 
practices that employ channelized flow systems (grassed waterway) are less effective in treating 
runoff compared to practices that employ overland flow (vegetative filter areas). 
 
IMPACT ON SURFACE WATER 
Beneficial. 
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IMPACT ON GROUNDWATER 
Beneficial. 
 
ADVANTAGES 
• Dries up barnyard and loafing area.   
• Improves herd health (less risk of mastitis and hoof rot in cattle).  
• Improves ease of daily operating procedures.  
• Reduces clean-up time during milking.  
• Decreases the chance of milk production reduction during wet periods.  
• Increases milk value due to lower somatic cell counts. 

 
DISADVANTAGES 
• Requires a higher level of producer management skill to achieve positive pollution control.   
• May be expensive. 

 
COST 
Varies. Range: $3,000 to $20,000 or more, depending upon system design, complexity and total 
area to be treated. 
 
PRACTICE LIFESPAN 
Ten (10) years.  
 
OPERATION AND MAINTENANCE 
Varies with the system installed. Daily to weekly scraping of concrete pads. Maintain fences.  
Re-grade barnyards as needed to control water.  Maintain vegetation.  Check roof gutters after 
heavy storm events and remove debris and ice.  Harvest and remove filter area vegetation.  
Check O&M requirements for individual component practices. 
 
MISCELLANEOUS COMMENTS 
Component practices may be eligible for cost-sharing.  Check with the local NRCS and/or 
SWCD office to determine practice eligibility and the availability of funds.  Livestock operations 
that have been designated as a CAFO are required to comply with CAFO regulations. 
 
REFERENCES 
Calves, Heifers, and Dairy Profitability: Facilities, Nutrition, and Health” 1996 NRAES-74,  
p. 208-220 
 
Cornell Cooperative Extension.  Cornell Field Crops and Soils Handbook, Second Edition. 
Ithaca, NY.  1987. 
 
NRAES.  Cornell Cooperative Extension.  Dairy Manure Management Series.  1977. 
 
NWQEP.  Best Management Practices for Agricultural Nonpoint Source Control: III. Sediment.  
Biology and Ag. Engineering Department, North Carolina State University, Raleigh, NC.  1982. 
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NYS Department of Environmental Conservation. Longabucco, P., Controlling Agricultural 
Nonpoint Source Water Pollution in New York State: A Guide to the Selection of Best 
Management Practices to Improve and Protect Water Quality, Albany, NY. 1991. 
 
USDA. Natural Resources Conservation Service. 2001.  National Handbook of Conservation 
Practices. Critical Area Planting, 342, November 2002.  Syracuse, NY.  (Management Practice 
Design Standard and Specification). 
 
USDA.  Natural Resource Conservation Service.  2001.  National Handbook of Conservation 
Practices. Sediment Basin, 350, March 2006.  Syracuse, NY.  (Management Practice Design 
Standard and Specification). 
 
USDA.  Natural Resource Conservation Service.  2001.  National Handbook of Conservation 
Practices.  Diversion, 362, April 2007.  Syracuse, NY.  (Management Practice Design Standard 
and Specification). 
 
USDA.  Natural Resource Conservation Service.  2001.  National Handbook of Conservation 
Practices.  Fencing, 382, March 2003.  Syracuse, NY.  (Management Practice Design Standard 
and Specification). 
 
USDA.  Natural Resource Conservation Service.  2001.  National Handbook of Conservation 
Practices.  Grassed Waterway, 412, April 2000.  Syracuse, NY.  (Management Practice Design 
Standard and Specification). 
 
USDA.  Natural Resource Conservation Service.  2001.  National Handbook of Conservation 
Practices.  Lined Waterway, 468, July 2002.  Syracuse, NY.  (Management Practice Design 
Standard and Specification). 
 
USDA.  Natural Resource Conservation Service.  2001.  National Handbook of Conservation 
Practices. Use Exclusion, 472, September 2006.  Syracuse, NY.  (Management Practice Design 
Standard and Specification). 
 
USDA.  Natural Resource Conservation Service.  2001.  National Handbook of Conservation 
Practices.  Pipeline, 516, April 2007.  Syracuse, NY.  (Management Practice Design Standard 
and Specification). 
 
USDA.  Natural Resources Conservation Service. 2001.  National Handbook of Conservation 
Practices. Roof Runoff Structure, 558, May 2002.  Syracuse, NY.  (Management Practice Design 
Standard and Specification). 
 
USDA.  Natural Resource Conservation Service.  2001.  National Handbook of Conservation 
Practices.  Access Roads, 560, August 2006.  Syracuse, NY.  (Management Practice Design 
Standard and Specification). 
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USDA.  Natural Resource Conservation Service.  2001.  National Handbook of Conservation 
Practices.  Heavy Use Area Protection, 561, April 2007.  Syracuse, NY.  (Management Practice 
Design Standard and Specification). 
 
 
USDA.  Natural Resource Conservation Service.  2001.  National Handbook of Conservation 
Practices.  Animal Trail and Walkways, 575, April 2007.  Syracuse, NY.  (Management Practice 
Design Standard and Specification). 
 
USDA.  Natural Resource Conservation Service.  2001.  National Handbook of Conservation 
Practices.  Structure for water control, 587, December 2003.  Syracuse, NY.  (Management 
Practice Design Standard and Specification). 
 
USDA.  Natural Resource Conservation Service.  2001.  National Handbook of Conservation 
Practices.  Subsurface drain, 606, April 2007.  Syracuse, NY.  (Management Practice Design 
Standard and Specification). 
 
USDA.  Natural Resource Conservation Service.  2001.  National Handbook of Conservation 
Practices. Surface Drainage, Main or Lateral, 608, April 2007.  Syracuse, NY.  (Management 
Practice Design Standard and Specification). 
 
USDA.  Natural Resource Conservation Service.  2001.  National Handbook of Conservation 
Practices.  Watering Facility, 614, August 2006.  Syracuse, NY.  (Management Practice Design 
Standard and Specification). 
 
USDA.  Natural Resource Conservation Service.  2001.  National Handbook of Conservation 
Practices.  Underground Outlet, 620, March 2001.  Syracuse, NY.  (Management Practice Design 
Standard and Specification). 
 
USDA.  Natural Resource Conservation Service.  2001.  National Handbook of Conservation 
Practices.  Wastewater Treatment Strip, 635, April 2007.  Syracuse, NY.  (Management Practice 
Design Standard and Specification). 
 
 
 
 
 
 
 



Agriculture Management Practice Summary Sheet 
 

June 15, 2007    II-12 

CONSERVATION TILLAGE 

 
DEFINITION 
Strip-till, mulch-till, ridge-till, reduced-till and zone till are minimum tillage and planting 
systems that leave a minimum of 30% of the soil surface covered with plant residue.  No-tillage 
is the placing of a crop seed or seedling transplant into the soil by a device that opens a trench or 
slot through the sod or previous crop residue only sufficiently wide or deep to receive the seed or 
transplant roots and to provide satisfactory seed or root coverage. 
 
WATER QUALITY PURPOSE 
To reduce the detachment, transport and loss of sediment and solid-phase nutrients as well as a 
reduction in runoff volumes. 
 
SOURCE CATEGORY 
Agriculture / Surface Runoff. 
 
POLLUTANTS CONTROLLED 
Sediment, pesticides and solid-phase nutrients. 
 
WHERE USED 
Highly erodible cropland. On crops where adequate cover can be obtained. On soils that are rated 
as highly adapted, well adapted, or moderately-well adapted according to Cornell Cooperative 
Extension Tillage Rating System. 
 
PRACTICE DESCRIPTION 
Minimum-till equipment (chisel plows, field cultivators, discs, rototillers, etc.) tills and roughens 
the soil surface without incorporating the entire plant residue.  A minimum of 30% of the plant 
residue remains on the soil surface.   
No-tillage provides only a narrow band of tillage in the seed zone.  Crop residues remain on the 
soil surface, virtually undisturbed by the planting operation.  No-tillage affects pollutant 
transport in surface runoff by decreasing soil erosion and surface runoff volumes, increasing 
infiltration and reducing incorporation of agricultural chemicals. 
 
PRACTICE EFFECTIVENESS 
The degree of effectiveness is directly related to the percent of plant residue on the surface at the 
time the runoff-producing storm event occurs.  Conservation tillage can reduce soil loss from 50-
99%, runoff volumes from 40-50%, and soluble phosphorus losses by up to 45% compared to 
conventional tillage.  Surface losses of nutrients and pesticides vary by tillage method depending 
on incorporation.  Minimum tillage disrupts the continuity of soil macropores which can form 
under long-term no-till systems, thereby reducing the risk of pollutants reaching groundwater. 
 
IMPACT ON SURFACE WATER 
Generally beneficial.  Concentrations of dissolved and sediment-bound chemicals in surface 
runoff may temporarily increase.  The total amount of chemicals transported in surface runoff is 
lower than conventional tillage. 
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IMPACT ON GROUND WATER 
Slight to moderate.  Since minimum tillage disrupts soil macropore structure, the risk of leaching 
of immobile pesticides and dissolved chemicals to groundwater is less than under no-till systems.  
Considerable uncertainty remains as the effects of no-till on groundwater. 
 
ADVANTAGES 
• Provides cost-effective erosion control on highly- to moderately-well adapted soils, compared 

to conventional tillage.   
• Reduces compaction 
• Provides savings in time, fuel and labor due to fewer trips across the field. 
• Increases soil organic matter which improves soil structure and moisture-holding capacity.   
• Provides soil cover during critical times in the cropping cycle.  Crop residues reduce the 

detachment and transportation of soil particles by rainfall and wind. 
• Increases surface roughness. 
• Increases infiltration and reduces surface runoff volumes, compared to conventional tillage.  

Minimum tillage provides incorporation of surface-applied fertilizers and pesticides, reducing 
the risk of loss in surface runoff. 

• Reduces total soluble phosphorus loss (loading) for all minimum tillage systems because of 
significantly lower surface runoff volumes. Conserves water during the summer months.   

• Produces yields, on average, equal to conventional tillage.  
• Lowers soil loss due to wind. 

 
DISADVANTAGES 
• May easily bury residues with inexperienced tillage operator, fast operating speeds, secondary 

tillage operations, or deep tillage depths.  
• Could increase the likelihood of phosphorus reaching surface waters if incorporation of 

manure is incomplete.  
• May limit the incorporation of lime and fertilizers required by soil test. 
• Reduced incorporation of chemicals may result in higher concentrations of chemicals in the 

soil mixing zone and increased potential for loss and higher concentrations in runoff.   
• May not be suitable on all soils. 
• Requires a high level of soil and grower management. 
• Requires special equipment which is expensive and/or may not be available for rent. 
• May delay soil surface warming, harbor insects and disease.   
• Increases potential surface loss of fertilizer unless fertilizer is knifed-in.   
• May increase concentrations of dissolved and sediment-bound chemicals in surface runoff.   
• May increase nitrogen transport to groundwater since reduced runoff increases water 

infiltration. 
 
PRACTICE LIFESPAN 
One (1) year. 
  
COST 
Custom rates for minimum-tillage average $20.00 to $25.00 per acre. 
 



Agriculture Management Practice Summary Sheet 
 

June 15, 2007    II-14 

OPERATION AND MAINTENANCE 
Maintain minimum 30% plant residue cover.  Annual soil test for soil pH and fertility needs.  
Appropriate weed control program should be followed. 
 
MISCELLANEOUS COMMENTS 
Practice may be eligible for cost-sharing. Check with the local NRCS and/or SWCD office to 
determine practice eligibility and the availability of funds. Some county soil and water 
conservation districts have minimum-till equipment for rent. 
 
REFERENCES 
Chesapeake Bay Nonpoint Source Program Evaluation Panel. Overview of the Effectiveness of 
Best Management Practices. Annapolis, MD.  June 1990. 
 
Cornell Cooperative Extension Fact Sheets (Management Practice Design Standard and 
Specification): 
-Reid, W. Shaw, et al., Suitability of Tillage Systems for Various Soils.  1983. 
-Reid, W. Shaw, et al., Considerations for Selecting a Tillage System.  1983. 
 
Virginia Polytechnic Institute, Dept. Ag. Engineering, Dillaha, Theo A., Role of Best 
Management Practices in Restoring the Health of the Chesapeake Bay: Assessments of 
Effectiveness.  Blacksburg, VA.  April 1990. 
 
NWQEP. Best Management Practices for Agricultural Nonpoint Source Control: III. Sediment. 
Biology and Agricultural Engineering Department, North Carolina State University, Raleigh, 
NC.  1982. 
 
NYS Department of Environmental Conservation. Longabucco, P., Controlling Agricultural 
Nonpoint Source Water Pollution in New York State: A Guide to the Selection of Best 
Management Practices to Improve and Protect Water Quality, Albany, NY. 1991. 
 
Scientific and Technical Advisory Committee, Chesapeake Bay Program. Available Technology 
for the Control of Nutrient Pollution in the Chesapeake Bay Watershed.  October 1987. 
 
University of Wisconsin - Extension and Wisconsin Department of Agriculture, Trade and 
Consumer Protection.  Nutrient and Pesticide Best Management Practices for Wisconsin Farms.  
First Edition.  Madison, Wisconsin.  June 1989. 
 
USDA.  Natural Resources Conservation Service.  Effects of Conservation Practices on Water 
Quantity and Quality.  Washington, DC.  October 1988. 
 
USDA.  Natural Resource Conservation Service.  2001.  National Handbook of Conservation 
Practices. Residue and Tillage Management (No-till/Strip till/direct Seed, 329, August 2006. 
Syracuse, NY.  (Management Practice Design Standard and Specification).
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USDA.  Natural Resource Conservation Service.  2001.  National Handbook of Conservation 
Practices. Residue Management–seasonal, 344, November 2002.  Syracuse, NY.  (Management 
Practice Design Standard and Specification). 
 
USDA.  Natural Resources Conservation Service.  2001.  National Handbook of Conservation 
Practices.  Residue and Tillage Management, Mulch till, 345, August 2005. Syracuse, NY.  
(Management Practice Design Standard and Specification). 
 
USDA.  Natural Resources Conservation Service.  2001.  National Handbook of Conservation 
Practices.  Residue and Tillage Management, Ridge Till, 346, August 2005.  Syracuse, NY.  
(Management Practice Design Standard and Specification).   
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CONSTRUCTED WETLANDS 

 
DEFINITION 
A constructed, shallow water area, usually a marsh, dominated by cattail, bulrush, rushes or 
reeds, designed to simulate the water quality improvement function of natural wetlands.  
Constructed wetlands are usually a component practice in a total system approach to agricultural 
wastewater and surface agricultural runoff treatment. 
 
WATER QUALITY PURPOSE 
For the physical, chemical and biological treatment of wastewater and surface runoff. 
 
SOURCE CATEGORY 
Agricultural / Surface Runoff. 
 
POLLUTANTS CONTROLLED 
Nutrients, ammonia, trace organic compounds, pathogens, metals, and sediment.  
 
WHERE USED 
Below barnyards, manure treatment systems, feedlots, and concentrated livestock areas. Below 
agricultural effluent fields, including food processing and milkhouse waste filter areas. Below 
agricultural fields. 
 
PRACTICE DESCRIPTION 
Constructed wetlands can be either "free water surface systems" or "subsurface flow systems".  
Free water surface systems consist of basins or channels with a natural or constructed subsurface 
barrier to prevent seepage.  Soil or another suitable medium supports emergent vegetation.  
Water depth is shallow and flows over the soil surface of the wetland.  
 
Subsurface flow systems consist of trenches or beds underlain with a natural or constructed 
impermeable subsurface barrier.  Soil or gravel is used in the trench or bed to support emergent 
vegetation.  The wetland is constructed on a slight inclination between inlet and outlet.  
Wastewater or runoff to be treated is introduced into the wetland via drainage pipe and a stone-
filled trench.  Treated effluent leaves the wetland via drainage pipe in a stone-filled trench, hence 
the name "subsurface flow system".  Treated effluent may be directed to a free water system for 
further treatment. 
 
PRACTICE EFFECTIVENESS 
The performance of any constructed wetland system is dependent upon the system’s hydrology 
as well as other factors.  Precipitation, infiltration, evapotranspiration, hydraulic loading rate, 
water depth and pH can all affect the removal of organics, nutrients, and trace elements not only 
by altering detention time, but also by either concentrating or diluting the wastewater.  
Constructed wetlands are very effective when used as part of a total nutrient/sediment control 
system.  
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Nitrogen removal, due to nitrification/de-nitrification, ranges from 25-85%.  Phosphorus removal 
in wetlands is not very effective because of the limited contact opportunities between the 
wastewater and the soil.  Phosphorus removal of 30 to 55% has been reported for water 
hyacinths in constructed wetland research studies.  When the hydraulic residence time of the 
constructed wetland ranges from 5 to 7 days, fecal coliform removal efficiency rates range from 
65 to 99%.  Similar removal efficiency rates were achieved for viruses.  Removal efficiency rates 
of more than 95% have been reported for the heavy metals copper, zinc and cadmium. 
 
IMPACT ON SURFACE WATER 
Beneficial. 
 
IMPACT ON GROUND WATER 
Beneficial.  In areas of highly permeable soils, constructed wetlands will require a watertight 
membrane lining. 
 
ADVANTAGES 
• Aesthetically pleasing.   
• Benefits wildlife.   
• Uses sustainable technology.   
• Is highly efficient for nutrient removal. 

 
DISADVANTAGES 
• Requires large land area.   
• Has the potential to become a breeding ground for disease producing organisms and insects. 
• May generate odors if not properly managed.   
• Introduced aquatic plant species may become a nuisance. 

 
PRACTICE LIFESPAN 
Fifteen (15) years. 
 
COST 
Varies, depending upon size needed. 
 
OPERATION AND MAINTENANCE 
Operation and maintenance typically consists of inspecting dike integrity, maintaining 
vegetation, and mowing dikes surrounding the constructed area.  For free water surface systems, 
dry grasses are burned off annually to help maintain the hydraulic profile of the wetland and 
avoid build-up of grassy hillocks which encourage channelization.  Harvesting of wetland 
vegetation is not necessary for subsurface flow systems. 
 
MISCELLANEOUS COMMENTS 
Constructed wetlands constructed specifically for agricultural use are exempt from state wetland 
regulations.  Prior to construction, contact the Regional Office of the NYS Department of 
Environmental Conservation.  Similar arrangements may be made with the Army Corps of 
Engineers. 
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Practice may be eligible for cost-sharing.  Check with the local NRCS and/or SWCD office to 
determine practice eligibility and the availability of funds. 
 
REFERENCES 
USDA.  Natural Resource Conservation Service.  2001.  National Handbook of Conservation 
Practices. Dike, 356, August 2003.  Syracuse, NY.  (Management Practice Design Standard and 
Specification). 
 
USDA.  Natural Resource Conservation Service.  2001.  National Handbook of Conservation 
Practices. Structure for water control, 587, December 2003.  Syracuse, NY.  (Management 
Practice Design Standard and Specification). 
 
USDA.  Natural Resource Conservation Service.  2001.  National Handbook of Conservation 
Practices. Constructed Wetland, 656, August 2000.  Syracuse, NY.  (Management Practice 
Design Standard and Specification). 
 
USDA. Natural Resources Conservation Service. 2001.  National Handbook of Conservation 
Practices. Wetland Restoration, 657, September 2006.  Syracuse, NY. (Management Practice 
Design Standard and Specification). 
 
USDA. Natural Resources Conservation Service, Nutrient/Sediment Control System. Orono, 
Maine. March, 1991. (Management Practice Design Standard and Specification) 
 
USDA. Natural Resources Conservation Service.  Wengrzynek, Robert J. and Terrell, Charles 
R., "Using Constructed Wetlands to Control Agricultural Nonpoint Source Pollution" A paper 
presented at the International Conference on the Use of Constructed Wetlands in Water Pollution 
Control at Churchill College, Cambridge, UK.  September 1990. 
 
USEPA.  Design Manual: Constructed Wetlands and Aquatic Plant Systems for Municipal 
Wastewater Treatment. USEPA Office of Research and Development and Center for 
Environmental Research Information. Cincinnati, OH. September 1988.  (Management Practice 
Design Standard and Specification) 
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CONTOUR FARMING 

 
DEFINITION 
The alignment and operation of all farm tillage, planting and harvesting practices as close to the 
true contour as possible. 
 
WATER QUALITY PURPOSE 
To reduce erosion, and surface runoff and to reduce the transport of nutrients and pesticides from 
the field. 
 
SOURCE CATEGORY 
Agriculture / Surface Runoff. 
 
POLLUTANTS CONTROLLED 
Sediment, solid-phase nutrients and pesticides. 
 
WHERE USED 
On row crop fields where slopes are 8% or less. 
 
PRACTICE DESCRIPTION 
Contour farming reduces sediment transport by slowing surface water runoff volume and 
increasing infiltration.  The crop is planted as close to the true contour as possible. Aligned with 
terraces, diversions, waterways or stripcropping, the contoured rows increase water retention 
during rainstorms and increase infiltration, thereby reducing runoff. 
 
PRACTICE EFFECTIVENESS 
Contour farming is effective in reducing the rate/volume of runoff and the transport of sediment 
and surface-applied pesticides to receiving watercourses when compared to farming against the 
contour.  Contouring can reduce soil loss by up to 50% on moderate slopes of 8% or less. 
 
Nutrient reductions are not as great as sediment reductions.  Effectiveness decreases as the 
steepness of the slope and slope length increases and as rainfall intensity increases.  Contouring 
is more effective when used in combination with stripcropping and diversions or terraces. 
 
IMPACT ON SURFACE WATER 
Beneficial. 
 
IMPACT ON GROUND WATER 
Slight to moderate.  Contour farming increases infiltration, which may increase the risk of 
leaching nitrates and pesticides to groundwater. 
 
ADVANTAGES 
• Conserves soil moisture.   
• Increases crop yields.   
• Is easy to install. 
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DISADVANTAGES 
• May not be effective during heavy rainstorms if accumulated rainfall exceeds the contoured 

row's capacity.   
• May not be suitable due to irregular topography.   
• Is not suitable for heavy-textured soils. 

 
PRACTICE LIFESPAN 
One (1) year.  
 
COST 
Consistent with typical costs associated with planting a crop.   
 
OPERATION AND MAINTENANCE 
Maintain row alignment. 
 
MISCELLANEOUS COMMENTS 
Practice may be eligible for cost-sharing.  Check with the local NRCS and/or SWCD office to 
determine practice eligibility and the availability of funds. 
 
REFERENCES 
USDA. Natural Resource Conservation Service. Effects of Conservation Practices on Water 
Quantity and Quality. October 1988. 
 
USDA. Natural Resource Conservation Service. 2001.  National Handbook of Conservation 
Practices.  Contour Farming, 330, February 2000.  Syracuse, NY.  (Management Practice Design 
Standard and Specification). 
 
USDA.  Natural Resource Conservation Service.  2001.  National Handbook of Conservation 
Practices. Contour Orchard or other fruit area, 331, March 2003. Syracuse, NY.  (Management 
Practice Design Standard and Specification). 
 
USDA.  Natural Resource Conservation Service.  2001.  National Handbook of Conservation 
Practices. Contour Buffer Strips, 332, March 1999.  Syracuse, NY.  (Management Practice 
Design Standard and Specification). 
 
USDA.  Natural Resource Conservation Service.  2001.  National Handbook of Conservation 
Practices. Row Arrangement, 557, November 2002.  Syracuse, NY.  (Management Practice 
Design Standard and Specification). 
 
NWQEP. a. Best Management Practices for Agricultural Nonpoint Source Control: III., 
Sediment. Biology and Ag. Engineering Department, North Carolina State University, Raleigh, 
NC.  1982. 
 
NYS Department of Environmental Conservation. Longabucco, P., Controlling Agricultural 
Nonpoint Source Water Pollution in New York State: A Guide to the Selection of Best 
Management Practices to Improve and Protect Water Quality, Albany, NY. 1991. 
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COVER AND GREEN MANURE CROP 

 
DEFINITION  
A crop of close-growing grasses, legumes or small grains grown primarily for temporary, 
seasonal soil protection and soil improvement. Cover crops are usually grown for 1 year or less 
and are left undisturbed until harvested or preparation for the next crop cycle begins. Green 
manure crops are cover crops, sod crops or intercrops that are plowed under and incorporated 
into the soil.  
 
WATER QUALITY PURPOSE 
To control erosion, add organic matter and nutrients, suppress weeds, remove surplus nitrogen 
remaining in the soil after the harvest of a primary crop, improve soil tilth and may reduce the 
need for nitrogen fertilizers. 
 
SOURCE CATEGORY 
Agriculture / Surface Runoff. 
 
POLLUTANTS CONTROLLED 
Sediment, solid-phase and dissolved nutrients. 
 
WHERE USED 
Cropland, vineyards and orchards where temporary cover is needed between regular crop 
production. 
 
PRACTICE DESCRIPTION 
A cover crop is a grass, legume or small grain that provides temporary soil cover during critical 
times in the cropping cycle.  Cover crops can be drilled, broadcast or aerially applied in the 
spring, during mid-summer or after the harvest of the primary crop. Cover crops reduce the 
detachment and transport of soil particles by rainfall and wind erosion. 
 
Green manure crops are cover crops, sod crops or intercrops that are plowed under for their 
organic matter and nitrogen benefits.  They improve soil tilth and structure, and return moisture 
to the soil.  When legume cover crops are plowed under after 1 year, they return approximately 
30-50 lbs. per acre of nitrogen back to the soil for use by the primary crop.  Alfalfa and alfalfa-
grass sods release 150 to 200 lbs. per acre of nitrogen during the first year after plowing. 
 
PRACTICE EFFECTIVENES 
Winter cover crops can be an effective erosion control practice, but only if significant growth 
takes place prior to the onset of cold weather.  Leaving crop residues on the soil surface (as in 
no-till and minimum-till) instead of planting a winter crop may be a more effective erosion 
control practice in some instances.  Cover crops can capture and remove excess nitrogen 
remaining in the soil after harvest of the primary crop, reducing leaching losses to groundwater.  
Effectiveness may be diminished by short, cold fall weather. 
 



Agriculture Management Practice Summary Sheet 
 

June 15, 2007    II-22 

IMPACT ON SURFACE WATER 
Variable. Impact is dependent upon type of cover crop selected, date of cover crop seeding, and 
amount and extent of cover crop growth. 
 
IMPACT ON GROUND WATER 
Beneficial. Some cover crops "scavenge" residual N from the soil, reducing the risk of leaching 
losses during fall, winter and early spring. Grass and small grain cover crops have been found to 
decrease nitrate leaching to groundwater as a result of plant nutrient uptake.  Legume cover crops 
reduce the need for nitrogen fertilizers since they "fix" their own nitrogen. 
 
ADVANTAGES 
Cover crops:   
• Increase erosion control.   
• Reduce loss of sediment-bound nutrients.   
• Conserve soil moisture.   
• Reduce leaching, "scavenge" excess N.   
• Make their own N fertilizers (legumes) for use by other crops.   
• Provide residue for conservation tillage.   

 
Green Manure Crops:  
• Add organic matter.   
• Return moisture to soil.   
• Improve soil tilth and structure.   
• Return nitrogen to the soil for use by successive crops. 

 
DISADVANTAGES 
• May be adversely affected by time of seeding, soil moisture conditions, previous herbicide 

use and type of cover selected.  (Residual effects of using more than 1 to 2 lbs. of atrazine on 
the preceding corn crop will preclude the use of a cover crop). 

• Increases chemical use, to burn down cover crop for reduced tillage systems. 
 
PRACTICE LIFESPAN 
One (1) year. 
 
COST 
Approximately $20 to $25 per acre for cover crops. 
 
OPERATION AND MAINTENANCE 
Maintain cover. 
 
MISCELLANEOUS COMMENTS 
Practice may be eligible for cost-sharing.  Check with the local NRCS and/or SWCD office to 
determine practice eligibility and the availability of funds. 
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REFERENCES 
Cornell Cooperative Extension. Scott, Thomas W. and R.F. Burt, Cover Crops and Intercrops for 
New York. 1985. Field Crops Fact Sheet. Ithaca, NY. (Management Practice Design Standard 
and Specification)  
 
NWQEP. Best Management Practices for Agricultural Nonpoint Source Control: III, Sediment. 
Biology and Ag. Engineering Department, North Carolina State University, Raleigh, NC.  1982. 
 
NYS Department of Environmental Conservation. Longabucco, P., Controlling Agricultural 
Nonpoint Source Water Pollution in New York State: A Guide to the Selection of Best 
Management Practices to Improve and Protect Water Quality, Albany, NY. 1991. 
 
USDA. Natural Resources Conservation Service.  Effects of Conservation Practices on Water 
Quantity and Quality.  Washington, DC, October 1988. 
 
USDA.  Natural Resources Conservation Service.  2001.  National Handbook of Conservation 
Practices.  Cover and Green Manure Crop, 340, August 2006.  Syracuse, NY.  (Management 
Practice Design Standard and Specification). 
 
University of Wisconsin - Extension:  Jackson, Gary - et al., Agricultural Management Practices 
to Minimize Groundwater Contamination.  Madison, WI.  July 1987.  
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CRITICAL AREA PROTECTION:  Vegetative Cover 

 
DEFINITION 
To establish and/or maintain vegetation on highly erodible areas or land vulnerable to nonpoint 
source pollution. 
 
WATER QUALITY PURPOSE 
To stabilize highly erodible areas, discourage conversion of environmentally sensitive areas, and 
prevent sediment and nutrients from entering waterbodies. 
 
SOURCE CATEGORY 
Agriculture / Surface Runoff. 
 
POLLUTANTS CONTROLLED 
Sediment and solid phase nutrients. 
 
WHERE USED 
On highly erodible land, steep slopes, aquifer recharge areas, wetlands, mined land, or any 
environmentally sensitive area requiring vegetative protection. 
 
PRACTICE DESCRIPTION 
Vegetative cover is a practice that can be used in many different situations.  It primarily involves 
a change in land use, usually from row crops to herbaceous or woody vegetation.  The practice 
also includes stabilizing eroding areas using biotechnology, hydroseeding and mulching, sodding 
and the use of container-grown plants.  This practice includes seeding cool season grasses and 
legumes, warm season grasses, placing sod, planting trees and shrubs, and utilizing existing 
perennial vegetation. 
 
Vegetative cover controls surface runoff, sediment and solid phase nutrients by providing long-
term perennial cover for critical areas. 
 
PRACTICE EFFECTIVENESS 
Vegetative cover can reduce soil loss by up to 95% and nitrogen loss in surface runoff by up to 
90%.  Reductions in surface runoff vary according to vegetation types and densities. However, 
50% to 90% reductions are not uncommon.  Vegetative cover can reduce pollution generation 
within a field. However, practice lifespan can be reduced significantly if sediment is allowed to 
accumulate on the vegetation. 
 
IMPACT ON SURFACE WATER 
Beneficial, while vegetative cover is maintained. 
 
IMPACT ON GROUND WATER 
Slight to moderate.  Vegetative cover increases infiltration and may cause some nutrients and 
pesticides to be transported to groundwater. 
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ADVANTAGES 
• Is a relatively inexpensive management practice.   
• Is the most cost-effective practice for nutrient and sediment control.  
• Improves wildlife habitat.  
• May function like a buffer strip in surrounding environment.  
• Can use some areas for disposal of excess livestock wastes.  
• Can harvest some areas in grasses and legumes for forage. 

 
DISADVANTAGES 
• May take some agricultural land out of production when trees are planted as vegetative cover.   
• Is easily converted by plowing.   

 
PRACTICE LIFESPAN 
Ten (10) years.   
 
COST 
Varies. Ranges from "no-cost", when existing vegetation is used, to up to $1,000 (or more) per 
acre for hydroseeding critically eroding areas. 
 
OPERATION AND MAINTENANCE 
Varies, depending upon vegetation. Ranges from low O&M effort for tree plantings to high 
O&M effort (mowing, topdressing) for grasses and legumes. 
 
MISCELLANEOUS COMMENTS 
Some component practices may be eligible for cost-sharing. Check with the local NRCS and/or 
SWCD office to determine practice eligibility and the availability of funds. 
 
REFERENCES 
New York State Standards and Specifications for Erosion and Sediment Control.  August 2005.  
(Design Standards and Specifications) 
 
Cornell Cooperative Extension. Cornell Guidelines (Current Year). Ithaca, NY.  (Management 
Practice Design Standard and Specification) 
 
NYS Department of Environmental Conservation. Longabucco, P., Controlling Agricultural 
Nonpoint Source Water Pollution in New York State: A Guide to the Selection of Best 
Management Practices to Improve and Protect Water Quality, Albany, NY. 1991. 
 
USDA. Natural Resources Conservation Service.  Guide to Conservation Planting on Critical 
Areas.  Syracuse, NY.   
 
USDA.  Natural Resource Conservation Service.  2001.  National Handbook of Conservation 
Practices. Channel bank Vegetation, 322, November 2002.  Syracuse, NY.  (Management Practice 
Design Standard and Specification). 
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USDA.  Natural Resource Conservation Service.  2001.  National Handbook of Conservation 
Practices. Clearing and Snagging, 326, April 2007.  Syracuse, NY.  (Management Practice Design 
Standard and Specification). 
 
USDA.  Natural Resource Conservation Service.  2001.  National Handbook of Conservation 
Practices. Conservation Cover, 327, February 2000.  Syracuse, NY.  (Management Practice Design 
Standard and Specification). 
 
USDA. Natural Resources Conservation Service.  2001.  National Handbook of Conservation 
Practices.  Critical Area Planting, 342, February 2003. Syracuse, NY. (Management Practice Design 
Standard and Specification). 
 
USDA.  Natural Resource Conservation Service.  2001.  National Handbook of Conservation 
Practices. Sediment basin, 350, March 2006.  Syracuse, NY.  (Management Practice Design Standard 
and Specification). 
 
USDA.  Natural Resource Conservation Service.  2001.  National Handbook of Conservation 
Practices. Steam Habitat Improvement and Management, 395, August 2006.  Syracuse, NY.  
(Management Practice Design Standard and Specification). 
 
USDA.  Natural Resource Conservation Service.  2001.  National Handbook of Conservation 
Practices. Grade Stabilization Structure, 410, October 1985.  Syracuse, NY.  (Management Practice 
Design Standard and Specification). 
 
USDA.  Natural Resource Conservation Service.  2001.  National Handbook of Conservation 
Practices. Mulching, 484, February 2003.  Syracuse, NY.  (Management Practice Design Standard 
and Specification). 
 
USDA.  Natural Resource Conservation Service.  2001.  National Handbook of Conservation 
Practices. Stream Crossing, 578, April 2007.  Syracuse, NY.  (Management Practice Design Standard 
and Specification). 
 
USDA.  Natural Resource Conservation Service.  2001.  National Handbook of Conservation 
Practices. Streambank and Shoreline Protection, 580, September 2006.  Syracuse, NY.  (Management 
Practice Design Standard and Specification). 
 
USDA.  Natural Resource Conservation Service.  2001.  National Handbook of Conservation 
Practices.  Channel Stabilization, 584, July 2002.  Syracuse, NY.  (Management Practice Design 
Standard and Specification). 
 
USDA.  Natural Resource Conservation Service.  2001.  National Handbook of Conservation 
Practices. Vegetative Barrier, 601, October 2003.  Syracuse, NY.  (Management Practice Design 
Standard and Specification). 
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USDA. Natural Resources Conservation Service.  2001.  National Handbook of Conservation 
Practices.  Tree/Shrub Establishment, 612, March 2007.  Syracuse, NY. (Management Practice 
Design Standard and Specification). 
 
USDA.  Natural Resource Conservation Service.  2001.  National Handbook of Conservation 
Practices. Water and Sediment Control Basin, 638, September 2006.  Syracuse, NY.  (Management 
Practice Design Standard and Specification). 
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CRITICAL AREA PROTECTION:  Streambank and Shoreline Protection 

 
DEFINITION  
The use of vegetation, structures, biotechnology, or management techniques to stabilize and 
protect streambanks and shorelines. 
 
WATER QUALITY PURPOSE  
To reduce sediment and nutrients entering waterbodies from eroding streambanks and shorelines. 
 
SOURCE CATEGORY 
Agriculture / Surface Runoff. 
 
POLLUTANTS CONTROLLED 
Sediment and solid-phase nutrients. 
 
WHERE USED 
Streambanks, lake shores, estuaries and coastal shorelines. 
 
PRACTICE DESCRIPTION 
Streambank and shoreline protection may involve one or more of the following components:   
• Vegetation (rushes, sedges, grasses, legumes, shrubs or trees) 
• Structural improvements (slope stabilization, filter fabric, riprap, deflectors, fencing, 

bulkheads, or groin systems),  
• Management techniques (removing debris, fallen trees, or gravel bars in the flood plain on the 

inside curves of the stream) 
• Biotechnical alternatives (such as, willow wattles and direct seeding) 
• Fluvial geomorphology techniques. 

 
PRACTICE EFFECTIVENESS 
The effectiveness of streambank and shoreline protection should be evaluated based on the 
component practices installed.  In general, the practice will decrease the flow and bed load of the 
stream, reduce soil erosion, and decrease sediment and nutrient delivery to waterbodies. 
 
IMPACT ON SURFACE WATER 
Beneficial to slight, depending upon design or component selected. 
 
IMPACT ON GROUNDWATER  
Unknown to moderate.  Vegetative cover and some structural practices increase infiltration and 
may cause some mobile nutrients or chemicals to be transported to groundwater. 
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ADVANTAGES 
• Streambanks and shorelines stabilized with vegetation can provide wildlife cover.  
• Some sites can provide fishing access to anglers.  
• Vegetative treatments may have secondary benefits for their pollutant filtering ability.  
• Mature woody vegetation lowers stream temperatures by shading stream segments, improving 

fishery habitat.  
• Stabilized areas reduce sediments entering waterbodies, thereby reducing downstream 

flooding hazards. 
 
DISADVANTAGES 
• Installation of practice components may result in a temporary increase of sediment and 

nutrients delivered to the stream during construction.  
• A temporary loss of wildlife habitat may occur during implementation of the practice. 

 
PRACTICE LIFESPAN 
Twenty (20) years.   
 
COST 
Ranges from a low cost ($5/lin.ft.) for biotechnical components, to very expensive ($200+/lin.ft.) 
for structural designs. 
 
OPERATION AND MAINTENANCE 
Varies with design or component selected.  Debris should be removed from the stabilized 
streambank or shoreline.  Structural practices should be inspected after storm events.  Vegetation 
destroyed by bank failure must be replaced to maintain cover integrity. 
 
MISCELLANEOUS COMMENTS 
Some component practices may be eligible for cost-sharing.  Check with the local NRCS and/or 
SWCD office to determine practice eligibility and the availability of funds.  All parties are 
alerted to the legal requirements affecting protected streams.  Individuals wishing to undertake 
streambank and shoreline protection work that could disturb a protected stream are required to 
obtain a Protection of Waters Permit (Article 15) from their Regional Office of the Department 
of Environmental Conservation.  The Regional Office can tell you if the stream segment to be 
affected is on the protected list.  The Regional Office can also advise you whether or not other 
permits may be required, for example, Article 24-Freshwater Wetlands Permits, Article 25-Tidal 
Wetlands Permits, Article 36-Floodplain Permits (whether administered by local government or 
DEC), as well as possible requirements for work proposed along a stream or river protected 
under the Wild, Scenic and Recreational Rivers Act.  The Regional DEC Office will advise you 
of Section 404 and Section 10 federal permits which might be required.  By becoming a "party-
in-interest", the public has the opportunity to review and comment and thus to influence the 
issuance of permits under the above programs. 
 
REFERENCES 
New York State Standards and Specifications for Erosion and Sediment Control.  August 2005.  
(Design Standards and Specifications) 
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NYS Department of Environmental Conservation. Longabucco, P., Controlling Agricultural 
Nonpoint Source Water Pollution in New York State: A Guide to the Selection of Best 
Management Practices to Improve and Protect Water Quality, Albany, NY. 1991. 
 
U.S. Army Corps of Engineers. Low Cost Shoreline Protection. Washington, DC. 1981. 
U.S. Army Corps of Engineers. Streambank Protection Guidelines. Washington, DC. October, 
1983. 
 
USDA. Natural Resources Conservation Service. Effects of Conservation Practices on Water 
Quantity and Quality.  Washington, DC.  October 1988. 
 
USDA.  Natural Resources Conservation Service. 2001.  National Handbook of Conservation 
Practices, Streambank and Shoreline Protection, 580, August 2000.  Syracuse, NY. 
(Management Design Standard and Specification). 
 
USDA. Natural Resources Conservation Service. Guide to Conservation Plantings on Critical 
Areas. Syracuse, NY. 
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CROP ROTATION 

 
DEFINITION   
A planned sequence of annual and/or perennial crops. 
 
WATER QUALITY PURPOSE   
To reduce erosion and improve water quality.  To improve or maintain good physical, chemical, 
and biological conditions of the soil.  To break reproduction cycles of plant pests. 
 
SOURCE CATEGORY   
Agriculture / Surface Runoff. 
 
POLLUTANTS CONTROLLED   
Sediment, solid-phase and dissolved nutrients, and pesticides. 
 
WHERE USED   
Cropland. 
 
PRACTICE DESCRIPTION 
Annual row crops (usually corn silage) are rotated with several years of sod-forming 
grasses/legumes (crop rotation).  Grasses and legumes in rotation can reduce erosion by 
increasing organic matter and improving soil tilth, resulting in a reduction in the delivery of 
sediment and associated pollutants to surface waters.  Crop rotations may also disrupt disease, 
insect and weed reproduction cycles, reducing the need for pesticides.  This removes or reduces 
the availability of some pollutants in the watershed. 
 
PRACTICE EFFECTIVENESS 
A well planned and executed cropping sequence can significantly reduce surface runoff and soil 
erosion losses.  Model simulations done by Cornell University suggest that a rotation of 4 years 
of corn followed by 4 years of alfalfa could produce the following reductions of mean annual 
nutrient losses in runoff:  dissolved N: 50-80%, dissolved P: 30-35%, solid-phase N: 60-70%, 
and solid-phase P: 60-70%.  Reductions of 20-50% were estimated for dissolved N in 
percolation.  The rotation of cash grain crops (corn and wheat) has fewer erosion control benefits 
than a sod-based rotation, but can substantially aid in the control of insect pests, diseases, and 
weeds that are specific to the monoculture systems. 
 
IMPACT ON SURFACE WATER 
Beneficial. 
 
IMPACT ON GROUNDWATER   
Slight.  Because sod-based rotations improve soil structure and increase infiltration, there may be 
a slight risk of pollutants leaching to groundwater. 
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ADVANTAGES   
• Improves soil structure.   
• Increases organic matter.   
• Increases infiltration.   
• Breaks insect, weed and disease pest cycles, thereby reducing pesticide use.   
• Reduces the amount of nitrogen fertilizer needed for crop production when legumes are used 

in a crop rotation. 
 
DISADVANTAGES   
• Reduces acreage of commodity grown.   
• Limits the years a commodity is grown.   
• May not be compatible in cash-cropping or vegetable cropping enterprises. 

 
PRACTICE LIFESPAN   
Length of crop rotation. 
 
COST   
No practice installation cost.  Cost to farmer for seeding grasses and/or legumes.  
 
OPERATION AND MAINTENANCE   
Minimal.  Maintain soil fertility, pH, approved weed control program and crop sequence. 
 
MISCELLANEOUS COMMENTS   
Costs related to seeding the sod portion of the rotation may be eligible for cost-sharing.  Check 
with the local NRCS and/or SWCD office to determine practice eligibility and the availability of 
funds. 
 
REFERENCES   
Cornell Cooperative Extension. Forage Production: A PRO-DAIRY Management Focus 
Workshop for Farm Managers.  December 1989. 
 
Cornell Cooperative Extension. Cornell Guidelines for Field Crops. Ithaca, NY. (Current Year) 
(Management Practice Design Standard and Specification). 
 
NWQEP.  Best Management Practices for Agricultural Nonpoint Source Control: III. Sediment.  
Biology and Ag. Engineering Department, North Carolina State University, Raleigh, NC.  1982. 
 
NYS Department of Environmental Conservation. Longabucco, P., Controlling Agricultural 
Nonpoint Source Water Pollution in New York State: A Guide to the Selection of Best 
Management Practices to Improve and Protect Water Quality, Albany, NY. 1991. 
 
USDA. Natural Resources Conservation Service.  2001.  National Handbook of Conservation 
Practices. Conservation Crop Rotation, 328, February 2000. Syracuse, NY. (Management 
Practice Design Standard and Specification). 
 
USDA.  Natural Resources Conservation Service. Effects of Conservation Practices on Water 
Quantity and Quality.  Washington, DC, October 1988. 
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DIVERSIONS 

 
DEFINITION 
An earthen drainage way of parabolic or trapezoidal cross-section, with a supporting berm on the 
lower side.  Diversions are constructed across the slope and are stabilized using grasses and 
legumes. 
 
WATER QUALITY PURPOSE  
To reduce erosion and intercept and re-route runoff away from areas of high pollution potential. 
 
SOURCE CATEGORY 
Agriculture / Surface Runoff. 
 
POLLUTANTS CONTROLLED 
Sediment and sediment-bound pollutants, such as pesticides, pathogens, organics, solid and 
dissolved nutrients. 
 
WHERE USED 
On cropland, pastureland, barnyards, feedlots and farmsteads, above stabilized or protected 
areas, and on slopes less than 15%. 
 
PRACTICE DESCRIPTION 
The earthen channel is designed to carry peak discharge from a 10-year frequency, 24-hour 
duration storm, as a minimum.  It is constructed across the slope, usually on the contour.  
Grasses and legumes are seeded to stabilize the slopes and banks of the diversion.  Diversions 
outlet into established grassed waterways, flat vegetated areas or other stabilized outlets. 
 
PRACTICE EFFECTIVENESS 
Diversions control erosion by shortening slope lengths.  One study using computer modeling 
indicated that diversions could reduce soil erosion by about 40%, total nitrogen loss by about 
20%, and total phosphorus loss by about 45%.  Another study showed that phosphorus loads 
from barnyards were reduced by up to 45% when all upland drainage was diverted away from 
the barnyard. 
 
IMPACT ON SURFACE WATER 
Beneficial.  Diversions reduce erosion by controlling surface runoff.  Diversions exclude runoff 
from areas of high pollution potential. 
 
IMPACT ON GROUND WATER 
Beneficial.  Diversions decrease the amount of surface runoff infiltrating into the soil, reducing 
the risk of transporting nutrients and pesticides to groundwater. 
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ADVANTAGES 
• Are relatively easy to design and install.   
• May allow timelier planting and potential yield increases by removing surface runoff. 

 
DISADVANTAGES 
• Impacts runoff volumes very little.   
• Are not suitable below high sediment-producing areas unless other conservation practices are 

installed upslope, such as conservation tillage, and contour and strip cropping.   
• Increases area of land taken out of crop production as the field slope increases.  
• Use may be precluded or have an increased cost if a stable outlet is lacking. 

 
PRACTICE LIFESPAN 
Ten (10) years. 
 
COST 
Approximately $4.00 per foot.  
 
OPERATION AND MAINTENANCE 
Performed annually and after large storm events.  Inspect channel cross-section for stable side 
slopes, points of scour, rodent holes, and breaches.  Check channel bottom for erosion or 
excessive scour, deposition of sediment or other obstructions.  Outlets should be checked to 
ensure that they remain adequate, show no sign of erosion or loss of structural integrity. 
 
MISCELLANEOUS COMMENTS 
Practice may be eligible for cost-sharing. Check with the local NRCS and/or SWCD office to 
determine practice eligibility and the availability of funds. 
 
REFERENCES 
Chesapeake Bay Nonpoint Source Program Evaluation Panel. Overview of the Effectiveness of 
Best Management Practices, Annapolis, MD.  June 1990. 
 
New York State Standards and Specifications for Erosion and Sediment Control.  August 2005.  
(Design Standards and Specifications) 
 
NWQEP. Best Management Practices for Agricultural Nonpoint Source Control: III., Sediment.  
Biology and Ag. Engineering Department, North Carolina State University, Raleigh, NC.  1982. 
 
NYS Department of Environmental Conservation. Management Practices for Controlling 
Agricultural Nonpoint Source Water Pollution in New York State.  1990. 
 
USDA. Natural Resources Conservation Service. Effects of Conservation Practices on Water 
Quantity and Quality.  October 1988. 
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USDA. Natural Resources Conservation Service.  2001.  National Handbook of Conservation 
Practices.  Diversions, 362, April 2007.  Syracuse, NY.  (Management Practice Design Standard 
and Specification) 
 
USDA. Natural Resources Conservation Service.  2001.  National Handbook of Conservation 
Practices.  Underground Outlet, 620, March 2001. Syracuse, NY. (Management Practice Design 
Standard and Specification). 
 
USEPA. Chesapeake Bay Nonpoint Source Programs.  Annapolis, MD.  January 1988. 
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FENCING 

 
DEFINITION 
To enclose or divide an area of land with a suitable permanent or temporary barrier to restrict 
livestock movement. 
 
WATER QUALITY PURPOSE 
To prevent soil erosion of fields, slopes and streambanks by livestock.  To limit livestock access 
to waterbodies or grazed land requiring rest for rejuvenation.   
 
SOURCE CATEGORY 
Agriculture / Surface Runoff. 
 
POLLUTANTS CONTROLLED 
Sediment, nutrients, pathogens, oxygen-demanding organic matter, and thermal modification. 
 
WHERE USED 
Barnyards, feedlots, pastures, grazed hayfields, highly erodible fields, in riparian areas, wetland 
or any area adjacent to a waterbody. 
 
PRACTICE DESCRIPTION 
Fencing excludes livestock from highly erodible areas, resting sections of grazing systems, and 
limits access to drainageways and waterbodies, thereby limiting the detachment, transport and 
delivery of sediments, sediment-bound pollutants and the delivery of animal waste to surface 
waters. 
 
PRACTICE EFFECTIVENESS 
Fencing is effective in protecting riparian areas and enhancing grazed forage vegetation which 
act as sediment traps and filters along water channels and impoundments. 
 
IMPACT ON SURFACE WATER 
Beneficial.  When used in pastures, on grazed land, and when livestock access to waterbodies is 
restricted.   
 
IMPACT ON GROUND WATER 
Beneficial.  When it is used to exclude livestock from aquifer recharge areas or riparian areas,  in 
general, fencing has no direct impact on groundwater. 
 
ADVANTAGES 
• Is inexpensive. 
• Is an effective practice for keeping livestock out of waterbodies, water courses, and resting 

sections of grazing systems. 
 
DISADVANTAGES 
• Is labor-intensive to install.  Where temporary fencing is used, it is labor-intensive to move. 
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PRACTICE  LIFESPAN 
Ten (10) years.  
 
COST 
Unit cost ranges from $1.50/linear foot installed up to $6.00/linear foot for high tensile, electric 
fence. 
 
OPERATION AND MAINTENANCE 
Check spacing, tension springs, bracing, posts, energizers, ground insulators and gates on a 
periodic basis.  Temporary fencing may need to be checked and moved daily. 
 
MISCELLANEOUS COMMENTS 
This practice may be eligible for cost-sharing.  Check with the local NRCS and/or SWCD office 
to determine practice eligibility and the availability of funds. 
 
REFERENCES 
USDA. Natural Resources Conservation Service. Effects of Conservation Practices on Water 
Quantity and Quality. Washington, DC. October 1988. 
 
USDA. National Resources Conservation Service.  2001.  National Handbook of Conservation 
Practices.  Fencing, 382, March 2003.  Syracuse, NY. (Management Practice Design Standard 
and Specification).   
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FILTER  STRIP 

 
DEFINITION 
An area of perennial grasses, legumes, or shrubs and trees planted across the slope, established 
adjacent to areas of high pollutant delivery potential, and managed for pollutant removal by 
overland flow. 
 
WATER QUALITY PURPOSE 
To reduce velocity and increase infiltration of runoff water so that sediment, nutrients and 
organic matter can be retained and utilized by the vegetation. 
 
SOURCE CATEGORY 
Agriculture / Surface Runoff. 
 
POLLUTANTS CONTROLLED 
Sediment, solid phase nutrients, organics, some heavy metals and pathogens. 
 
WHERE USED 
Riparian zones, compost pads, agricultural fields, road corridors, sand and gravel pits, etc. 
 
PRACTICE DESCRIPTION 
Filter strips are seeded to grasses, legumes, or a mixture of both.  New plantings of trees and 
shrubs as filter strips require temporary cover to be effective.  Occasionally, existing stands of 
trees or shrubs can be used for their filtering ability.  Designed filter strip widths vary with land 
slope, type of vegetative cover, watershed area, soil suitability and type of pollutant to be 
filtered.  Filter strips reduce the delivery of pollutants from runoff water by filtration, deposition, 
infiltration, absorption, adsorption, decomposition and volatilization. 
 
PRACTICE EFFECTIVENESS 
Filter strips are most effective when used in conjunction with erosion reducing management 
practices.  Filter strips are very effective for sediment and sediment-bound pollutant removal 
(i.e., lead), with trapping efficiencies exceeding 50%.  Filter strips in riparian zones have trapped 
85-90% of the sediment and up to 50% of the phosphorus leaving cultivated fields.  Filter strips 
do not remove soluble phosphorus or nitrates effectively.  When the wastes are applied by 
overland flow, much of the pollutant load can be trapped on the surface of the filter strip 
vegetation and biodegradation can take place. 
 
IMPACT ON SURFACE WATER 
Beneficial. 
 
IMPACT ON GROUND WATER 
Slight.  Practice may increase transport of pollutants to groundwater by increased infiltration. 
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ADVANTAGES 
• May be inexpensive. 
• Is easy to install and maintain.   
• Are unobtrusive.   
• May have benefits for wildlife.   
• Controls surface runoff.  

 
DISADVANTAGES 
• Does not reduce pollutant generation within a field.   
• Are ineffective in hilly areas, areas receiving concentrated flows, during larger runoff-

producing storms, and when the ground is frozen and vegetation is snow-covered.   
• May not effectively remove all pollutants from effluent.   
• Lose effectiveness when sediment accumulates in the filter. 
• May be expensive to install depending on the topography. 
• May require a large land area 

 
PRACTICE LIFESPAN 
Ten (10) years. 
 
COST 
Relatively inexpensive for herbaceous filter areas where natural topography is suitable. Slightly 
higher costs when trees and shrubs are used. Areas that require regrading are the most expensive. 
 
OPERATION AND MAINTENANCE 
Removal of trapped sediment every year or after larger runoff-producing storms.  Herbaceous 
vegetation should be harvested and removed each year. 
 
MISCELLANEOUS COMMENTS 
In some cases, the practice may be eligible for cost-sharing. Check with the local NRCS and/or 
SWCD office to determine practice eligibility and the availability of funds. 
  
REFERENCES 
Federal Highway Administration.  Management Practices for Mitigation of Highway Stormwater 
Runoff Pollution, Vol. II.  McLean, VA 1985 (Management Practice Design Standard and 
Specification) 
 
NWQEP.  Best Management Practices for Agricultural Nonpoint Source Control, III, Sediment.  
Biology and Agricultural Engineering Department, North Carolina State University, Raleigh, NC 
1982. 
 
NYS Department of Environmental Conservation. Longabucco, P., Controlling Agricultural 
Nonpoint Source Water Pollution in New York State: A Guide to the Selection of Best 
Management Practices to Improve and Protect Water Quality, Albany, NY. 1991. 
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USDA.  Natural Resource Conservation Service.  2001.  National Handbook of Conservation 
Practices.  Field Border, 386, October 2003.  Syracuse, NY.  (Management Practice Design 
Standard and Specification). 
 
USDA. Natural Resources Conservation Service.  2001.  National Handbook of Conservation 
Practices, Filter Strip, 393, March 2004. Syracuse, NY.  (Management Practice Design Standard 
and Specification). 
 
USDA.  Natural Resource Conservation Service.  2001.  National Handbook of Conservation 
Practices. Vegetative Barrier, 601, October 2003.  Syracuse, NY.  (Management Practice Design 
Standard and Specification). 
 
USDA.  Natural Resources Conservation Service. Effects of Conservation Practices on Water 
Quantity and Quality. October, 1988. 
 
USEPA.  Chesapeake Bay Program.  Annapolis, MD.  January 1988. 
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INTEGRATED PEST MANAGEMENT: Overview 

 
DEFINITION 
An ecologically-based integrated pest control strategy designed to keep pest populations below 
economically injurious levels using a variety of control tactics. 
 
WATER QUALITY PURPOSE 
To reduce pesticide use, availability and losses in crop and livestock production. 
 
SOURCE CATEGORY 
Agriculture / Surface Runoff 
 
POLLUTANTS CONTROLLED 
Pesticides 
 
WHERE USED 
Cropland, vegetables, hayland, orchards, vineyards, livestock, turf, and ornamentals, including 
greenhouse crops. 
 
PRACTICE DESCRIPTION 
IPM uses monitoring, pest forecasting, scouting and "economic thresholds" to determine the 
appropriate use of pesticides, and alternative pest control tactics.  IPM uses "pest thresholds" to 
identify situations requiring economically justifiable control measures.  A pest population must 
reach a particular level before expected losses in crop yield or quality will equal costs of pest 
control.  An "action threshold" is the pest density at which management options are employed to 
minimize or prevent economic loss.  Management options include use of biological control 
agents, cultural practices such as crop rotation, the use of trap crops, destruction of pest breeding 
and refuge sites, ecosystem diversification, scouting, resistant crop varieties, mechanical weed 
control, timing of planting and harvesting, the selection and use of pesticides, pesticide 
formulations and alternatives, timing of application, and the use of specialized equipment such as 
re-circulating or electrostatic sprayers.  Factors affecting the choice of IPM options are crop and 
pest growth stage, days to harvest, crop yield and values. 
 
IPM philosophy calls for pesticide use when all other management methods have been 
exhausted.  IPM may reduce the amount of pesticides used in crop production, the frequency of 
pesticide applications, and it may encourage the use of a pesticide with reduced risks to human 
health and the environment. 
 
PRACTICE EFFECTIVENESS 
Overall, IPM is effective, highly profitable and relatively safe.  Few if any studies have 
established a solid link between IPM usage and reduction of pesticide levels in receiving waters.  
However, IPM has been credited with reduction in chemical usage.  IPM is an effective 
management practice for consideration in vegetables, fruit or field crops especially where large 
amounts of pesticides are applied, waterbodies are adjacent to crop fields, and soils are highly 
permeable.  In 1989, apple producers scouted their orchards and used 27% less insecticide and 
miticide compared to their conventionally sprayed trees.  Growers of cabbage, broccoli and 
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cauliflower used 43% fewer pesticide applications in their IPM fields than in conventional fields.  
Pesticide use for the control of house flies in dairy barns can be reduced 50% to 80% if manure 
is removed on a timely basis and fly biological control agent populations are enhanced. 
 
IMPACT ON SURFACE WATER 
Beneficial. In most management options, IPM reduces the availability of pesticides as a nonpoint 
source pollutant. 
 
IMPACT ON GROUND WATER 
Beneficial. In most management options, IPM reduces the availability of pesticides as a nonpoint 
source pollutant. Often, a pesticide's impact on groundwater is determined by other management 
practices used in conjunction with IPM. 
 
ADVANTAGES 
• Is an economically and environmentally defensible practice.   
• Has higher average per acre crop yields.  
• Realizes a higher net return per acre due to improved commodity quality.   
• Use of pesticides usually declines under IPM.   
• Usually requires fewer pesticides on a per acre basis. 

 
DISADVANTAGES 
• May result in more pesticide applications per growing season because scouts often find pest 

populations missed by non-IPM growers.   
• May have pest control costs slightly higher, or equal to, conventional control techniques. 
• May render IPM practices invalid, or result in an increase in pesticide use when variations in 

pest populations, weather, soils, plant resistance, and many other events occur. 
• Requires additional time and training to adjust to new management strategies when IPM 

practices are adopted. 
 
PRACTICE LIFESPAN 
One (1) year.   
 
COST 
Variable. Dependent upon control tactic used. 
 
OPERATION AND MAINTENANCE 
Scouting and monitoring is an ongoing activity.  O&M is specific for each control tactic used.  
Record keeping is an essential component of these practices.  Scouting dates, stages of growth on 
those dates, numbers and types of pests found, chemical recommendations made, date and 
amount of chemicals applied need to be recorded promptly and accurately. 
 
MISCELLANEOUS COMMENTS 
Some component practices may be eligible for cost-sharing. Check with the local NRCS and/or 
SWCD office to determine practice eligibility and the availability of funds. 
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REFERENCES 
Cornell Cooperative Extension. Cornell Guidelines for Field Crops, Livestock/Poultry, Stored 
Grains, Floriculture/Cultural, Forest Crops/Pest Control, Turfgrass, Vertebrates, Tree-Fruit, 
Grapes, Small Fruit, Vegetable/Potato. Ithaca, NY (Current Year). (Management Practice Design 
Standard and Specification) 
 
Cornell Cooperative Extension. NYS Integrated Pest Management Program. Commodity Grower 
Guide. (Management Practice Design Standard and Specification) 
 
Cornell Cooperative Extension. NYS Integrated Pest Management Program. "Potential NYS 
IPM Practices" (by commodity crop). Unpublished.  Geneva, NY (Management Practice Design 
Standard and Specification) 
 
Cornell Cooperative Extension. Pest Management Recommendations for Livestock and Poultry. 
Ithaca, NY. (Current Year) 
 
Cornell Field Crops and Soils Handbook, Second Edition, 1987.  NYS College of Agriculture 
and Life Sciences.  Ithaca, NY. 
 
National Research Council.  "Alternative Agriculture".  National Academy Press.  Washington, 
DC.  1989. 
 
NYS Department of Environmental Conservation. Longabucco, P., Controlling Agricultural 
Nonpoint Source Water Pollution in New York State: A Guide to the Selection of Best 
Management Practices to Improve and Protect Water Quality, Albany, NY. 1991. 
 
NYS Integrated Pest Management Program - 1989 Annual Report. Cornell University and the 
NYS Department of Agriculture and Markets.  Geneva, NY. 
 
USDA.  Natural Resources Conservation Service.  2001.  National Handbook of Conservation 
Practices.  Field Border, 386, October 2003.  Syracuse, NY.  (Management Practice Design 
Standard and Specification). 
 
USDA.  Natural Resources Conservation Service.  2001.  National Handbook of Conservation 
Practices.  Pest Management, 595, April 2007.  Syracuse, NY.  (Management Practice Design 
Standard and Specification). 
 
University of Wisconsin – Extension. Nutrient and Pesticide Best Management Practices for 
Wisconsin Farms.  Madison, WI.  1989. 
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IPM:  Biological Controls 

 
DEFINITION 
The control of plant pests using natural enemies such as parasites, predators and pathogens 
 
WATER QUALITY PURPOSE 
To reduce pesticide use, availability and losses in livestock and crop production 
 
SOURCE CATEGORY 
Agriculture / Surface Runoff 
 
POLLUTANTS CONTROLLED 
Pesticides 
 
WHERE USED 
Cropland, hayland, vegetables, orchards, vineyards, livestock, turf and ornamentals, including 
greenhouse crops. 
 
PRACTICE DESCRIPTION 
Biological control consists of the human manipulation of natural pest enemies to decrease pest 
populations below economically acceptable levels (action thresholds).  Biological control 
techniques include importation and release of exotic natural enemies, augmentation of 
indigenous natural enemies, introduction of insecticide-resistant natural enemies, introduction of 
insect diseases (primarily viruses and bacteria), rearing and releasing of sterilized insect pests, 
use of insect pheromones, selection of pesticides that are least toxic to the natural enemies, and 
reduction or elimination of pesticide applications when natural enemies are susceptible.  
 
Overall, biological controls may have the effect of reducing or eliminating pesticide use. 
 
PRACTICE EFFECTIVENESS 
Biological control of pests by natural enemies is partially or entirely effective on most potential 
pests.  Biological control can be long-lasting if it is not disrupted by pesticide use, certain crop 
rotations, or unusual climatic conditions. 
 
Examples of effective biological control techniques include the use of Bacillus thuringiensis (Bt) 
to control lepidopterans, such as the cabbage looper, and Bacillus thuringiensis isrealensis, a sub-
species, for the control of immature mosquitoes living in aquatic environments. Pheromones 
applied to crop fields can disrupt insect mating behavior and reduce the size of subsequent 
generations of pests.  Two turf diseases, dollar spot and brown patch, have been controlled using 
topdressings of compost rich in bacteria and fungi that suppressed the diseases.  Insect pathogens 
and parasites have been successful in controlling flies on dairy farms.  Biological control is least 
effective when pest populations are above action thresholds. 
 
IMPACT ON SURFACE WATER 
Beneficial. 
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IMPACT ON GROUND WATER 
Beneficial. 
 
ADVANTAGES 
• Uses natural control techniques.   
• May reduce the need for pesticides.   
• Satisfies consumer market demand for produce grown with fewer pesticides.   
• May be cost-effective and long-lasting, provided that farming practices such as insecticide 

use, certain crop rotations or unusual climatic conditions do not disrupt the benefits of 
biological control. 

 
DISADVANTAGES 
• May not be practical or effective when pest populations exceed action thresholds.   
• Does not guarantee 100% control, or blemish-free produce.   

 
PRACTICE LIFESPAN 
One (1) year. 
 
COST 
Varies. Depends on target pest(s) and control method. 
 
OPERATION AND MAINTENANCE 
Biological control requires an ongoing monitoring program, including scouting, traps and 
forecasting, to maintain pest populations below economically acceptable levels (action 
thresholds), with observations made and actions taken logged accurately and promptly. 
 
MISCELLANEOUS COMMENTS 
Biological control must be practiced within the context of a total Integrated Pest Management 
(IPM) system approach.  Weather, crop phenology, unusual pest outbreaks and many other 
events  may render this practice invalid. 
 
REFERENCES 
Cornell Cooperative Extension. Cornell Guidelines for: Field Crops, Livestock/Poultry, Stored 
Grains, Floriculture/Cultural, Forest Crops/Pest Control, Turfgrass, Trees/Shrubs, Vertebrates, 
Tree Fruit, Grapes, Small Fruit, Vegetable/Potato. Cornell University, Ithaca, NY. (Current 
Year). (Management Practice Design Standard and Specification) 
 
Cornell Cooperative Extension. Integrated Pest Management Manuals for: Alfalfa, Apples, 
Cabbage, Poinsettias, Potatoes, Snap Beans, and Strawberries. 
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Cornell Cooperative Extension. NYS Integrated Pest Management Program. Commodity Grower 
Guide. (Management Practice Design Standard and Specification) 
 
Cornell Cooperative Extension. Pest Management Recommendations for Livestock and Poultry. 
Ithaca, NY (Current Year). (Management Practice Design Standard and Specification) 
 
Cornell Cooperative Extension. Primary Elements of IPM Programs in New York State, 1994. 
IPM Program. Cornell University. Geneva, NY.  
 
Cornell Field Crops and Soils Handbook, Second Edition, 1987. NYS College of Agriculture and 
Life Sciences.  Ithaca, NY. 
 
National Research Council. "Alternative Agriculture".  National Academy Press.  Washington, 
DC.  1989. 
 
Natural Enemies of Vegetable Insect Pests, Cornell Cooperative Extension and Cornell 
University. 1993. 
 
NYS Department of Environmental Conservation. Longabucco, P., Controlling Agricultural 
Nonpoint Source Water Pollution in New York State: A Guide to the Selection of Best 
Management Practices to Improve and Protect Water Quality, Albany, NY. 1991. 
 
NYS Integrated Pest Management Program - 1994 Annual Report. Cornell University and the 
NYS Department of Agriculture and Markets. Geneva, NY. (Management Practice Design 
Standard and Specification) 
 
USDA.  Natural Resources Conservation Service.  2001.  National Handbook of Conservation 
Practices.  Pest Management, 595, July 2003.  Syracuse, NY. (Management Practice Design 
Standard and Specification). 
 
Using Parasitic Wasps to Manage Insecticide-Resistant House Flies. Cornell Cooperative 
Extension. Department of Entomology. Cornell University. 1992. 
 
University of Wisconsin – Extension. Nutrient and Pesticide Best Management Practices for 
Wisconsin Farms.  Madison, WI.  1989.   
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IPM:  Cultural Practices 

 
DEFINITION 
A variety of pest control techniques that seek to modify or eliminate the pest’s habitat. 
 
WATER QUALITY PURPOSE 
To reduce pesticide use, availability and losses in crop and livestock production. 
 
SOURCE CATEGORY 
Agriculture / Surface Runoff. 
 
POLLUTANTS CONTROLLED 
Pesticides. 
 
WHERE USED 
Cropland, vegetables, hayland, orchards, vineyards, livestock, turf and ornamentals, including 
greenhouse crops. 
 
PRACTICE DESCRIPTION 
IPM cultural practices include destruction or modification of pest breeding sites through the use 
of crop rotations, increasing ecosystem diversity, adjusting the time of planting and harvest, 
precise management of water and fertilizer, modified cultivation and tillage practices, improved 
sanitation, and inter-planting species repellent to pests. 
 
Cultural practices may reduce the amount of pesticide used in crop production, the frequency of 
the pesticide application, or may encourage the use of a pesticide with reduced risks to human 
health and the environment. 
 
PRACTICE EFFECTIVENESS 
Each control tactic must be evaluated separately to determine practice effectiveness.  Cultural 
practices are currently the most effective alternative to herbicides.  Cultural controls are usually 
used in combination with each other, and other management practices to minimize pest 
development and carryover. 
 
Black rot control in cabbage can be achieved when the grower uses cultural controls such as 
direct seeding instead of transplants, elimination of alternate hosts, crop rotations, use of a clean 
seedbed, cleaning equipment and incorporation of crop residues as soon as possible.  Strawberry 
growers who scouted their crop, used no fungicides, maintained narrow rows, proper nitrogen 
levels, and good weed control had the same disease level and same yield as growers who made 
one to five fungicide applications.  Long Island potato growers have found when marigolds are 
grown in the soil before potatoes are planted, root lesion nematodes are reduced by 80%. Potato 
yields from plantings following a marigold crop can be as much as 39% more than yields 
following a fallow treatment.  In addition, good sanitation practices and weekly removal of 
manure and bedding have proven effective in reducing fly populations on dairy farms. 
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IMPACT ON SURFACE WATER 
Generally beneficial.  However, some cultural practices may increase soil erosion because they 
promote the incorporation of crop residues by tillage. 
 
IMPACT ON GROUND WATER 
Generally beneficial.  Cultural practices reduce the availability of pesticides as a nonpoint source 
pollutant.  However, the impact on groundwater is primarily determined by other management 
practices that influence infiltration. 
 
ADVANTAGES 
• Some cultural practices are inexpensive and easy to perform.   
• Control techniques are widely available. 

 
DISADVANTAGES 
• Higher level of grower management is required which may result in increased labor and 

equipment costs.   
• Some practices may promote soil erosion.   
• A complete systems approach must be followed for success. 

 
PRACTICE LIFESPAN 
One (1) year. 
 
COST 
Variable.  Some practices involve a change in management rather than an expense to the grower.  
Other practices may result in increased labor and equipment costs. 
 
OPERATION AND MAINTENANCE 
Cultural practices require adherence to a scouting and monitoring program, including 
management of the pest according to action thresholds, with observations made and the actions 
taken logged accurately and promptly. 
 
MISCELLANEOUS COMMENTS 
None. 
 
REFERENCES 
Cornell Cooperative Extension. Cornell Guidelines for: Field Crops, Livestock/Poultry, Stored 
Grains, Floriculture/Cultural, Forest Crops/Pest Control, Turfgrass, Trees/Shrubs, Vertebrates, 
Tree Fruit, Grapes, Small Fruit, Vegetable/Potato. Cornell University, Ithaca, NY. (Current 
Year). (Management Practice Design Standard and Specification) 
 
Cornell Cooperative Extension. Integrated Pest Management Manuals for: Alfalfa, Apples, 
Cabbage, Poinsettias, Potatoes, Snap Beans, and Strawberries. 
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Cornell Cooperative Extension. NYS Integrated Pest Management Program. Commodity Grower 
Guide. (Management Practice Design Standard and Specification) 
 
Cornell Cooperative Extension. Primary Elements of IPM Programs in New York State, 1994. 
IPM Program. Cornell University. Geneva, NY. (Management Practice Design Standard and 
Specification) 
 
Cornell Field Crops and Soils Handbook, Second Edition, 1987.  NYS College of Agriculture 
and Life Sciences.  Ithaca, NY.  
 
National Research Council.  "Alternative Agriculture".  National Academy Press, Washington, 
DC.  1989. 
 
NYS Department of Environmental Conservation. Longabucco, P., Controlling Agricultural 
Nonpoint Source Water Pollution in New York State: A Guide to the Selection of Best 
Management Practices to Improve and Protect Water Quality, Albany, NY. 1991. 
 
NYS Integrated Pest Management Program - 1994 Annual Report. Cornell University and the 
NYS Department of Agriculture and Markets. Geneva, NY. 
 
USDA.  Natural Resources Conservation Service.  2001.  National Handbook of Conservation 
Practices.  Pest Management, 595, July 2003.  Syracuse, NY. (Management Practice Design 
Standard and Specification). 



Agriculture Management Practice Summary Sheet 
 

June 15, 2007    II-50 

IPM:  Resistant Crop Varieties 

 
DEFINITION 
The use of plants that have been genetically manipulated or selectively bred for their ability to 
avoid, tolerate, or recover from pest infestations. 
 
WATER QUALITY PURPOSE 
To reduce pesticide use, availability and losses in crop production. 
 
SOURCE CATEGORY 
Agriculture / Surface Runoff. 
 
POLLUTANTS CONTROLLED 
Pesticides. 
 
WHERE USED 
Cropland, vegetables, hayland, orchards, vineyards, turf, and ornamentals, including greenhouse 
crops. 
 
PRACTICE DESCRIPTION 
Crop resistance to disease may be due to plant physiological factors  (e.g., toxic compounds 
produced by the plant), morphological factors (e.g., a cuticle which is too thick for penetration 
by the pest) or increased tolerance in which case pests continue to feed on the host but damage 
remains below economic injury level. 
 
The level of disease resistance required by a crop depends on the nature of the disease, the type 
of site where the crop is grown, and the relative importance of various diseases in the local area. 
 
PRACTICE EFFECTIVENESS 
The effectiveness of resistant crop varieties can be measured by the percent of growers adopting 
the crop strain.  In the fall of 1989, more than 50% of New York State’s wheat acreage was 
planted to cultivars resistant to wheat spindle streak mosaic virus.  Most varieties of alfalfa used 
in New York State have a moderate level of resistance to Verticillum wilt and a high level of 
resistance to bacterial wilt. 
 
IMPACT ON SURFACE WATER 
Beneficial.  When resistant crop varieties are grown, pesticide use is reduced, therefore pesticide 
usage as a nonpoint source pollutant is reduced.  Resistant crop varieties have an indirect 
beneficial impact on surface water. 
 
IMPACT ON GROUND WATER 
Beneficial.  When resistant crop varieties are grown, pesticide use is reduced, therefore pesticide 
usage as a nonpoint source pollutant is reduced.  Impact on groundwater is primarily a function 
of infiltration.  In general, resistant crop varieties may have a beneficial effect on groundwater 
where infiltration is not a problem. 
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ADVANTAGES 
• The use of resistant crops is one of the most common and easily adopted IPM control practice.   
• Varietal resistance is often the single most important means of controlling vascular wilts in 

forages. 
 
DISADVANTAGES 
• Resistance in itself will not control pest populations.   
• Resistance is not available for all commercially grown crops.   
• Resistance takes many years to develop through expensive plant breeding programs.  
• Pests can overcome resistance. 

 
PRACTICE LIFESPAN 
One (1) year. 
 
COST 
Purchase price of the seed. (Seed costs may be slightly higher for resistant varieties than for non-
resistant varieties) 
 
OPERATION AND MAINTENANCE 
Continue scouting and following the IPM control techniques recommended by the scout. 
 
MISCELLANEOUS COMMENTS 
Cornell Recommends (Current Year) should be consulted for a list of resistant crop varieties. 
 
REFERENCES 
Cornell Cooperative Extension. Cornell Guidelines for Field Crops, Livestock/Poultry, Stored 
Grains, Floriculture/Cultural, Forest Crops/Pest Control, Turfgrass, Vertebrates, Tree-Fruit, 
Grapes, Small Fruit, Vegetable/Potato. Ithaca, NY (Current Year). (Management Practice Design 
Standard and Specification) 
 
Cornell Cooperative Extension. Integrated Pest Management Manuals for: Alfalfa, Apples, 
Cabbage, Poinsettias, Potatoes, Snap Beans, and Strawberries. 
 
Cornell Cooperative Extension. NYS Integrated Pest Management Program. Commodity Grower 
Guide.  (Management Practice Design Standard and Specification) 
 
Cornell Cooperative Extension. Primary Elements of IPM Programs in New York State, 1994. 
IPM Program, Cornell University, Geneva, NY. (Management Practice Design Standard and 
Specification) 
 
Cornell Field Crops and Soils Handbook, Second Edition, 1987. NYS College of Agriculture and 
Life Sciences. Ithaca, NY.  
 
National Research Council.  "Alternative Agriculture". National Academy Press. Washington, 
DC. 1989. 
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NYS Department of Environmental Conservation. Longabucco, P., Controlling Agricultural 
Nonpoint Source Water Pollution in New York State: A Guide to the Selection of Best 
Management Practices to Improve and Protect Water Quality, Albany, NY. 1991. 
 
NYS Integrated Pest Management Program - 1994 Annual Report. Cornell University and the 
NYS Department of Agriculture and Markets. Geneva, NY. 
 
USDA. Natural Resources Conservation Service.  2001.  National Handbook of Conservation 
Practices.  Pest Management, 595, July 2003.  Syracuse, NY.  (Management Practice Design 
Standard and Specification). 
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IPM:  Scouting 

 
DEFINITION 
The visual inspection, sampling, collection and documentation of pest and crop information 
either by a trained Integrated Pest Management (IPM) scout, or growers themselves. 
 
WATER QUALITY PURPOSE 
To reduce pesticide use, availability and losses in crop and livestock production. 
 
SOURCE CATEGORY 
Agriculture / Surface Runoff. 
 
POLLUTANTS CONTROLLED 
Pesticides. 
 
WHERE USED 
Cropland, vegetables, hayland, orchards, vineyards, livestock, turf, and ornamentals, including 
greenhouse crops. 
 
PRACTICE DESCRIPTION 
Crops are monitored for signs of insects, disease, weeds, nutritional deficiencies, and other 
factors known to adversely affect crop health, yield or value.  A trained scout identifies the pest 
or condition involved, determines if “action thresholds” have been reached, and recommends 
appropriate control measures. 
 
When scouting activities are implemented, they may reduce the amount of pesticide applied to 
crops, and subsequently reduce the amount of chemical reaching a waterbody.  In some scouting 
situations, scouting may eliminate the need for a pesticide application.  In other cases, scouting 
may dictate the use of a pesticide because “action thresholds” have been exceeded. 
 
PRACTICE EFFECTIVENESS 
Scouting effectiveness is measured in the reduction of pesticide use.  Long Island growers who 
used scouting on their IPM cabbage and cauliflower fields used 43% less pesticides than 
conventionally sprayed crops.  Growers paid $8 to $10 per acre for IPM services, but saved 
between $24 and $79 per acre in insecticide costs.  Apple growers, who participated in the 
Simplified Integrated Pest Management Program (SIMP,) used 27% less insecticide and miticide 
on SIMP (apple) blocks than on non-SIMP blocks.  Because growers scouted on their own time, 
there was no expense for scouting services. 
 
IMPACT ON SURFACE WATER 
Beneficial. When scouting principles are implemented, they may reduce the availability of 
pesticides as a nonpoint source pollutant.  Indirectly, scouting may have a beneficial effect on 
surface water. 
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IMPACT ON GROUND WATER 
Beneficial. When scouting principals are implemented, they may reduce the availability of 
pesticides as a nonpoint source pollutant.  However, impact on groundwater is primarily 
determined by practices that influence infiltration.  In general, scouting may have a beneficial 
effect on groundwater when it is conducted on crops grown in soils which have infiltration and 
permeability. 
 
ADVANTAGES 
• Is very cost-effective.   
• Needed for any IPM control technique.   
• May be learned by grower who has working knowledge of crop and/or livestock pests. 

 
DISADVANTAGES 
• May not have trained scouts commercially available.   
• May require a high level of expertise that may take considerable time to learn. 
• May be an expensive “up-front cost” to the grower. 

 
PRACTICE LIFESPAN 
One (1) year. 
 
COST 
On average, $5 to $30 per acre for custom scouting services.  Scouting services may pay for 
themselves in reduced pesticide costs and improved crop quality. 
 
OPERATION AND MAINTENANCE 
Scouting is an ongoing activity.  Implementation of the scout’s recommendations and continued 
monitoring is part of normal O&M. 
 
MISCELLANEOUS COMMENTS 
May be eligible for cost-sharing, check with the local NRCS and/or SWCD office to determine 
practice eligibility and the availability of funds. 
 
REFERENCES 
Cornell Cooperative Extension. 1994 Onion IPM Scouting Procedures. IPM Bulletin 106. 
Cornell University and the NYS Department of Agriculture and Markets. Geneva, NY. 
 
Cornell Cooperative Extension. Cornell Guidelines for: Field Crops, Livestock/Poultry, Stored 
Grains, Floriculture/Cultural, Forest Crops/Pest Control, Turfgrass, Trees/Shrubs, Vertebrates, 
Tree Fruit, Grapes, Small Fruit, Vegetable/Potato. Cornell University, Ithaca, NY. (Current 
Year). (Management Practice Design Standard and Specification) 
 
Cornell Cooperative Extension. Integrated Pest Management Manuals for: Alfalfa, Apples, 
Cabbage, Poinsettias, Potatoes, Snap Beans, and Strawberries. 
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Cornell Cooperative Extension.  NYS Integrated Pest Management Program. Commodity 
Grower Guide.  (Management Practice Design Standard and Specification). 
 
Cornell Cooperative Extension. NYS Integrated Pest Management Program.  "Simplified 
Scouting Methods for Apple Insect and Mite Pests", also "Simplified Scouting for Snap Beans" 
(Videos).  Geneva, NY.  1989. 
 
Cornell Cooperative Extension. Primary Elements of IPM Programs in New York State, 1994. 
IPM Program, Cornell University. Geneva, NY. (Management Practice Design Standard and 
Specification) 
 
Cornell Field Crops and Soils Handbook, Second Edition.  NYS College of Agriculture and Life 
Sciences.  Ithaca, NY. 1981. 
 
National Research Council. "Alternative Agriculture". National Academy Press. Washington, 
DC.  1989. 
 
NYS Department of Environmental Conservation. Longabucco, P., Controlling Agricultural 
Nonpoint Source Water Pollution in New York State: A Guide to the Selection of Best 
Management Practices to Improve and Protect Water Quality, Albany, NY. 1991. 
 
NYS Integrated Pest Management Program - 1994 Annual Report. Cornell University and the 
NYS Department of Agriculture and Markets. Geneva, NY. 
 
USDA. Natural Resources Conservation Service.  2001.  National Handbook of Conservation 
Practices.  Pest Management, 595, July 2003.  Syracuse, NY. (Management Practice Design 
Standard and Specification). 
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IPM:  Trap Crops 

 
DEFINITION 
A form of pest scouting that employs an early season crop, or an alternate crop, as pest bait. 
 
WATER QUALITY PURPOSE 
To reduce pesticide use, availability, and losses in crop production. 
 
SOURCE CATEGORY 
Agriculture / Surface Runoff. 
 
POLLUTANTS CONTROLLED 
Pesticides. 
 
WHERE USED 
Cropland, vegetables, hayland, orchards, vineyards, turf and ornamentals, including greenhouse 
crops. 
 
PRACTICE DESCRIPTION 
The trap crop is used as an indicator of the onset and magnitude of pest outbreaks (normally 
insects).  Pests attracted to the crop can be controlled if they reach action thresholds.  Trap crops 
can reduce pesticide use by controlling pests at the time of outbreak and applying precise 
amounts of pesticides, rather than preventative spraying on a calendar schedule. 
 
PRACTICE EFFECTIVENESS 
The use of early planted potatoes as a trap crop has been an effective technique for attracting the 
Colorado potato beetle and determining the time and magnitude of spring emergence in the field. 
 
IMPACT ON SURFACE WATER 
Generally beneficial. Trap crops allow for more precise timing and selective application of 
pesticides, resulting in a lower total volume of pesticides used. 
 
IMPACT ON GROUND WATER 
Generally beneficial.  However, the impact on groundwater is primarily determined by other 
management practices that influence infiltration. 
 
ADVANTAGES 
• Are relatively inexpensive, yet highly effective methods of implementing pest control 

strategies. 
 
DISADVANTAGES 
• Requires high levels of grower management.   
• Usually effective only at the beginning or the end of the growing season. 
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PRACTICE LIFESPAN 
One (1) year. 
 
COST 
Equates to 5% to 10% of the cost of the crop, including planting expenses. 
 
OPERATION AND MAINTENANCE 
Trap crops require adherence to a scouting and monitoring program, including management of 
the pest according to action thresholds. 
 
MISCELLANEOUS COMMENTS 
Refer to Cornell Recommends (Current Year) and the appropriate Grower's Guide for crops 
suitable for this control technique. 
 
REFERENCES 
Cornell Cooperative Extension. Cornell Guidelines for: Field Crops, Livestock/Poultry, Stored 
Grains, Floriculture/Cultural, Forest Crops/Pest Control, Turfgrass, Trees/Shrubs, Vertebrates, 
Tree Fruit, Grapes, Small Fruit, Vegetable/Potato. Cornell University, Ithaca, NY. (Current 
Year). (Management Practice Design Standard and Specification) 
 
Cornell Cooperative Extension. Integrated Pest Management Manuals for: Alfalfa, Apples, 
Cabbage, Poinsettias, Potatoes, Snap Beans, and Strawberries. 
 
Cornell Cooperative Extension. Primary Elements of IPM Programs in New York State, 1994. 
IPM Program. Cornell University. Geneva, NY. (Management Practice Design Standard and 
Specification) 
 
Cooperative Extension. Integrated Pest Management Program. Commodity Grower Guide. 
(Management Practice Design Standard and Specification) 
 
Cornell Field Crops and Soils Handbook, Second Edition, 1987.  NYS College of Agriculture 
and Life Sciences.  Ithaca, NY. 
 
National Research Council.  "Alternative Agriculture".  National Academy Press.  Washington, 
DC.  1989. 
 
NYS Department of Environmental Conservation. Longabucco, P., Controlling Agricultural 
Nonpoint Source Water Pollution in New York State: A Guide to the Selection of Best 
Management Practices to Improve and Protect Water Quality. Albany, NY. 1991. 
 
NYS Integrated Pest Management Program - 1994 Annual Report. Cornell University and the 
NYS Department of Agriculture and Markets. Geneva, NY. 
 
USDA. Natural Resources Conservation Service.  2001.  National Handbook of Conservation 
Practices.  Pest Management, 595, July 2003.  Syracuse, NY. (Management Practice Design 
Standard and Specification). 
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IRRIGATION WATER MANAGEMENT 

 
DEFINITION   
A planned system that determines and controls the rate, amount, placement and timing of 
irrigation water.  
 
WATER QUALITY PURPOSE 
To reduce surface water runoff and/or leaching of nutrients and pesticides by applying irrigation 
water based upon the capacity of the soil to hold water and the needs of the crop. 
 
SOURCE CATEGORY 
Agriculture / Surface Runoff. 
 
POLLUTANTS CONTROLLED 
Sediment, nutrients and pesticides. 
 
WHERE USED 
On agricultural fields requiring irrigation where the potential for surface water runoff and/or 
groundwater contamination exists. 
 
PRACTICE DESCRIPTION 
Irrigation water management is utilized on cropland to supplement rainfall, and to apply fertilizer 
and pesticides to target crops.  Several irrigation methods exist.  Selection of the irrigation 
system to be used is based on the needs of the crop to be grown, soil type, topography, climate, 
distance to streams or other water bodies, and the source of water to be used for irrigation.  To 
decrease non-point source pollution of surface and groundwater resources, water application 
must be at rates that minimize the transport of sediments, nutrients and chemicals to surface 
waters and that minimize the transport of nutrients and chemicals to groundwater. 
 
The development of an “Irrigation Water Management Plan” that addresses the irrigation 
scheduling, in both timing and amount, control of runoff, minimizing deep percolation and the 
uniform application of water is an essential component of this practice. 
 
PRACTICE EFFECTIVENESS 
This practice can help prevent over irrigation, and the resulting loss of sediment, nutrients and 
pesticides by surface runoff and leaching. 
 
IMPACT ON SURFACE WATER 
Beneficial.   
 
IMPACT ON GROUND WATER 
Beneficial to slight.  Leaching losses of nutrients and pesticides are minimized when scheduling 
is a part of an irrigation water management system.  However, other management practice that 
promote infiltration may have adverse impacts on groundwater. 
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ADVANTAGES 
• Minimizes leaching losses of nutrients and pesticides.   
• Conserves irrigation water use, especially important during droughts.   
• Prevents surface runoff which causes soil erosion and the resultant loss of pollutants attached 

to sediment and dissolved in runoff.   
• Avoids crop stresses due to under-irrigation. 
• May increase crop yields. 
• Reduces water loss – applies what the crop needs. 
• Reduces operating and labor costs. 
• Increases control over fertilizer placement and timing, improving fertilization efficiency and 

the potential to reduce or prevent nutrient leaching. 
 
DISADVANTAGES 
• May require additional training, or an increase in irrigation operation management skills.   
• Requires additional time and equipment to collect data.  
• Changes in irrigation methods may require changes in equipment which can be costly. 

 
PRACTICE LIFESPAN 
One (1) year. 
 
COST 
Additional labor and equipment expenses to collect data may be encountered. No cost for 
technical assistance.  Software scheduling programs may need to be purchased. 
 
OPERATION AND MAINTENANCE 
Accurate and timely records of rate, amount, timing and upkeep of equipment is a necessary 
component of this practice. A record keeping system and an O&M plan must be prepared for 
each system used. 
 
MISCELLANEOUS COMMENTS 
This practice may be eligible for cost-sharing. Check with the local NRCS and/or SWCD office 
to determine practice eligibility and the availability of funds.  
 
REFERENCES 
University of Wisconsin Extension.  Environmental Resources Center. Jackson, G., D. Keeney, 
D. Curwen, and B. Webendorfer.  Agricultural Management Practices to Minimize Groundwater 
Contamination.  1987. 
 
University of Wisconsin Extension and Wisconsin Department of Agriculture. Nutrient and 
Pesticide Best Management Practices for Wisconsin Farms.  Madison, WI.  June, 1989. 
 
USDA. Natural Resources Conservation Service. Connell, A.  Irrigation Scheduling for Ground 
Water Protection (paper). July, 1991. 
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USDA. Natural Resources Conservation Service.  2001.  National Handbook of Conservation 
Practices. Irrigation Water Conveyance, 430(AA-HH), various dates.  Syracuse, NY.  
(Management Practice Design Standard and Specification) 
 
USDA. Natural Resources Conservation Service.  2001.  National Handbook of Conservation 
Practices. Irrigation System, Microirrigation, 441, August 2006.  Syracuse, NY.  (Management 
Practice Design Standard and Specification) 
 
USDA. Natural Resources Conservation Service.  2001.  National Handbook of Conservation 
Practices. Irrigation System, Sprinkler, 442, August 2003.  Syracuse, NY.  (Management 
Practice Design Standard and Specification) 
 
USDA. Natural Resources Conservation Service.  2001.  National Handbook of Conservation 
Practices. Irrigation System, Surface and Subsurface, 443, March 2003.  Syracuse, NY.  
(Management Practice Design Standard and Specification) 
 
USDA.  Natural Resources Conservation Service.  2001.   National Handbook of Conservation 
Practices.  Irrigation Water Management, 449, August 2006.  Syracuse, NY.  (Management 
Practice Design Standard and Specification). 
 
USDA. Natural Resources Conservation Service. National Engineering Handbook. Section 15-
Irrigation. Chapter 7 - Trickle Irrigation. (Management Design and Standard Specification) 
 
USDA. Natural Resources Conservation Service. Personal communication with Allan Connell, 
Irrigation Specialist.  April, 1991. 
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MILKING CENTER WASTEWATER TREATMENT  

 
DEFINITION 
A system designed for the collection, storage, treatment and disposal of effluents from 
milkhouses.  This practice is not applicable to treat dumped milk or sewage from rest rooms.   
 
WATER QUALITY PURPOSE 
To reduce the organic and nutrient component of the liquid waste of milkhouse wastewater, from 
dairy farms, prior to reaching receiving waters. 
 
SOURCE CATEGORY 
Agriculture/Surface Runoff. 
 
POLLUTANTS CONTROLLED 
Primarily, biodegradable organics and soluble phosphorous. Secondarily, ammonia, nitrates and 
pathogens. 
 
WHERE USED 
Livestock operations where wastewater is generated from washing of tanks, pipelines, parlor 
floors, milking machines and associated equipment. 
 
PRACTICE DESCRIPTION 
Wastewater from the milkhouse is collected and treated through a process of separation and 
treatment. Milk solids and organic matter are removed from the wastewater through a series of 
settling tanks and grease traps. Solids are removed from these tanks as necessary for land 
disposal.  The effluent from the tanks is further treated by routing the wastewater through a 
designed wastewater treatment area.  Remaining pollutants are treated through the processes of 
filtration, infiltration, absorption, adsorption, evaporation, biological reduction and volatilization. 
 
PRACTICE EFFECTIVENESS 
Treatment of milkhouse wastewater can remove up to 98% of the phosphorus, 90% of the 
suspended solids and lower the Biological Oxygen Demand (BOD5) by 80%.   
 
IMPACT ON SURFACE WATER 
Beneficial.  Reduces phosphorous, fecal coliform and organics loading. 
 
IMPACT ON GROUNDWATER 
Beneficial.  Slight in porous soils. 
 
ADVANTAGES 
• May apply treated washwater to the land surface for final treatment.   
• Does not add additional water to the manure handling system.   
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DISADVANTAGE 
• Must be located in close proximity to the barn gutter for gravity discharge.   
• Can be expensive if modifications need to be made to the milkhouse.   

 
PRACTICE LIFESPAN 
Ten (10) years.  
 
COSTS 
$3800- $6300 depending on the modifications to the milkhouse. 
 
OPERATION AND MAINTENANCE 
Periodic monitoring and cleanout of solids tanks and grease traps.  Pumps, valves and pipelines 
need to be periodically checked.  Care should be taken to keep highly concentrated milk waste or 
contaminated milk from being discharged into the system. 
 
MISCELLANEOUS COMMENTS 
This practice may be eligible for cost-sharing. Check with the local NRCS and/or SWCD office 
to determine practice eligibility and the availability of funds. 
 
REFERENCES 
“Guideline for Milking Center Wastewater” 1998 NRAES-115. 
 
Premier Tech Environment AFCT-175 the Milkhouse Wastewater Treatment System@  1998 
Quebec Canada.  1-800-632-6356; agri@premiertech.com. 
 
USDA-NRCS, Agricultural Waste Management Field Handbook, 651.1004  
 
NYS Health Dept. Standards for Waste Treatment for Household Systems. 
 
Dairy Manure Management, Proceedings from the Dairy Manure Management Symposium, 
1989, NRAES-31, www.nraes.org 
 
Treatment Methods for Milking Center Wastewater, Wright, Peter E., Designing a Modern 
Milking Center: Parlors, Milking Systems, Management, and Economics. Northeast Regional 
Agricultural Engineering Service, NRAES-73, 1995. 
 
New York State Standards and Specifications for Erosion and Sediment Control.  August 2005.  
(Design Standards and Specifications) 
 
USDA. Natural Resource Conservation Service.  2001.  National Handbook of Conservation 
Practices. Waste Treatment Lagoon, 359, August 2006.  (Management Practice Design Standard 
and Specifications). 
 
USDA. Natural Resource Conservation Service.  2001.  National Handbook of Conservation 
Practices. Pipeline, 516, August 2000.  (Management Practice Design Standard and 
Specifications). 
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USDA. Natural Resource Conservation Service.  2001.  National Handbook of Conservation 
Practices. Structure for water control, 587, December 2003.  (Management Practice Design 
Standard and Specifications). 
 
USDA. Natural Resource Conservation Service.  2001.  National Handbook of Conservation 
Practices.  Wastewater treatment strip, 635, April 2007.  (Management Practice Design Standard 
and Specifications). 
 
USDA. Natural Resource Conservation Service.  2001.  National Handbook of Conservation 
Practices.  Milkhouse wastewater infiltration area, 719, August 2002.  (Management Practice 
Design Standard and Specifications). 
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MULCHING – Vineyards/Cropland 

 
DEFINITION 
Applying plant residues, by products or other suitable materials produced off site, to vineyard 
alleyways and/or specialty crops. 
 
WATER QUALITY PURPOSE 
To prevent erosion, control runoff and maintain or improve water quality. 
 
SOURCE CATEGORY 
Agriculture / Surface Runoff. 
 
POLLUTANTS CONTROLLED 
Sediment, nutrients and pesticides. 
 
WHERE USED 
On vineyard and specialty crop lands, needing temporary stabilization. This practice may be used 
alone or in combination with other practices. 
 
PRACTICE DESCRIPTION 
Mulching consists of the application of a suitable material to unprotected soils, during the 
growing season, to protect potentially unstable cropland.  The mulching materials selected will 
depend primarily on site conditions, the material’s availability and the crop to be grown.  
Mulching materials shall consist of natural and/or artificial materials such as plant residue or 
other equivalent materials of sufficient depth or thickness to achieve the intended purpose for the 
required time period (usually 1 year).   
 
Typically, vineyard mulching consists of rolling out large, round, weed free hay bales down the 
center alleys.  This method will provide 100% cover, 3-4” thick, over the treated soil surface and 
could last 1 year or more.  Other methods of application are also acceptable; however, the 
thickness of the loose mulch material may need to be increased to give the protection required 
for the same time period.  Loose mulch material may need to be anchored to the soil using 
tackifiers, emulsions, pinning, netting, crimping or other suitable methods necessary to hold the 
mulch in place. 
 
PRACTICE EFFECTIVENESS 
Field trials conducted during the late 1980s by NRCS State Agronomist and CCE Grape 
Specialist found vineyard mulching to be very effective at controlling erosion.  Runoff rates were 
reduced by 93% over clean tillage. Mulching was also found to be beneficial for weed control 
and moisture conservation. 
 
IMPACT OF SURFACE WATER 
Beneficial.  Reduces soil loss, runoff and pesticide use to control weeds. 
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IMPACT OF GROUNDWATER 
Beneficial.  Increases infiltration, reduces soil moisture loss and pesticide use to control weeds. 
 
ADVANTAGES 
Á Is relatively inexpensive erosion control to implement over a large land area. 
Á May increase crop yields. 
Á Reduces fuel usage. 
Á Reduces herbicide applications. 
Á Preserves moisture. 

 
DISADVANTAGES 
Á May require special equipment to handle large round bales. 

 
PRACTICE LIFESPAN 
One (1) year. 
 
COST 
Cost can vary depending on source of mulch.  $150-$250 per acre when every other row is 
mulched and $350 - $450 per acre when every row is mulched plus any special equipment needs. 
 
OPERATION AND MAINTENANCE 
Mulched areas will need periodic inspection and mulch reinstalled or repaired to accomplish the 
intended purpose for the planned time period. 
 
MISCELLANEOUS COMMENTS 
Some component practices may be eligible for cost-sharing.  Check with the local NRCS and/or 
SWCD office to determine practice eligibility and the availability of funds. 
 
REFERENCES 
New York State Standards and Specifications for Erosion and Sediment Control. August 2005. 
(Design Standards and Specifications) 
 
USDA. Natural Resource Conservation Service.  2001.  National Handbook of Conservation 
Practices. Mulching, 484, February 2003.  (Management Practice Design Standard and 
Specifications). 
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NUTRIENT MANAGEMENT 

 
DEFINITION 
An integrated approach to maximizing the efficient use of plant nutrients. 
 
WATER QUALITY PURPOSE 
To reduce or prevent surface and subsurface nutrient losses. 
 
SOURCE CATEGORY 
Agriculture / Surface Runoff. 
 
POLLUTANTS CONTROLLED 
Nutrients, primarily nitrogen and phosphorus. 
 
WHERE USED   
Cropland, hayland, pasture, vegetables, orchards, vineyards, turfland, ornamentals, including 
greenhouses. 
 
PRACTICE DESCRIPTION 
Nutrients are managed for the economic production of feed, animal products, and protection of 
water quality.  Nutrient management consists of determining the nutrient requirements of crops, 
subtracting nutrients supplied by the soil, crop residues, and manure, and supplementing 
additional needs with commercial fertilizer.  A well integrated nutrient management program 
controls nutrient loss by reducing excessive applications.  
 
Component practices include an annually updated nutrient management plan that incorporates 
soil testing, manure nutrient analysis, with rate, timing and placement of fertilizer, manure and 
other nutrient applications.  Soil management practices to control runoff and erosion are a part of 
a  nutrient management plan. 
 
Soil analysis and accompanying recommendations should be used to maximize the efficient 
nutrient uses of manure, fertilizer and lime.  Fertilizer and manure management techniques, such 
as, rate, timing and placement promotes the maximum uptake of nutrients by plants.  Manure 
nutrient analysis may be an integral part of a nutrient management plan and where applicable 
should be managed as a major source of plant nutrients. Laboratory analyses of soil, organic and 
inorganic sources determine the percentages of total nitrogen, ammonium nitrogen, phosphorus, 
potassium and dry matter that is available.  Nutrient management recommendations should be 
based on the best available research information for the soils and climate in New York State.  
Nutrient applications and their management should be consistent with “Cornell Recommends for 
Field Crops, etc. 
 
PRACTICE EFFECTIVENESS 
Optimum nutrient management prevents excessive applications and reduces the potential for 
nutrient loss.  A well managed soil testing program will maximize economic returns and reduce 
the potential for nutrient losses.  When manure nutrient analysis is utilized and the results are 
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adopted, livestock and poultry producers can capture much of the nutrient value of land-applied 
manure, as well as realizing a financial benefit from reduced purchase fertilizer costs.  Proper 
rate, timing, and placement of the manure and fertilizer effectively increase nutrient utilization 
by crops and reduces nutrient losses. Nitrogen is most efficiently used by a crop if applied just 
prior to the period of maximum uptake.  Phosphorus is more efficiently used when establishing a 
crop if placed in a band close to the seed at planting as compared to a broadcast application.  
Long-term experimentation demonstrates that recommendations based on field research, 
conducted in New York, provide the best estimate of economic response and improved nutrient 
cycling.  Research at Cornell showed a reduction in nitrogen and phosphorus losses in surface 
runoff with improved nutrient management practices.  
 
IMPACT ON SURFACE WATER 
Beneficial, when the recommendations from a research-supported testing program are 
implemented.  
 
IMPACT ON GROUNDWATER 
Beneficial, when the recommendations from a research-supported testing program are 
implemented.  
 
ADVANTAGES 
• May provide direct fertilizer cost savings when recommended rates are applied.   
• Reduces nutrient loss potential. 
• Allows manure to be managed as a resource rather than a waste. 
• Avoids over fertilizing. 
• Relatively inexpensive and cost-effective. 
• Provides accurate records of soil test results and fields tested. 

 
DISADVANTAGES 
• Requires high level of management. 
• Cannot guarantee zero nutrient loss. 

 
PRACTICE LIFESPAN 
One (1) year. 
 
COST 
Variable depending on the size and type of farming operation.  Consultation fees for developing 
and maintaining a nutrient management plan should be considered in addition to the costs for soil 
testing and manure nutrient analyses.   
 
TOOLS 
There are many computer-based tools available to assist in the development of nutrient 
management plans.  
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OPERATION AND MAINTENANCE 
Annual update of the nutrient management plan is required.  Soil testing and manure analyses 
should be performed as required.  Records showing manure tests, time applied, amount applied 
and location are a necessary component of this practice.   
 
MISCELLANEOUS COMMENTS 
Nutrient management plans are limited to the management of nutrients. Comprehensive Nutrient 
Management Plans address other resource concerns on the farm and should be given priority 
consideration were: 

• Excess nutrients are produced or imported. 
• Highly erodible lands occur. 
• Other farm related environmental concerns exist (ie: silage leachate runoff, barnyard runoff, 

milkhouse wastewater, petroleum product storage, pesticide storage, mixing and loading, 
pesticide use and waste disposal). 

• The farm has been determined to be a Concentrated Animal Feeding Operation (CAFO) by 
NYS Department of Environmental Conservation.. 

 
Note: Nutrient Management Plan (NRCS Standard 590) does not meet the NYS requirements for 
CAFOs. A Comprehensive Nutrient Management Plan (NRCS Standard 312) must be developed 
for these farms. 
 
Nutrient management plans, Comprehensive Nutrient Management Plans and certain 
components may be eligible for cost-sharing.  Check with the local NRCS and/or SWCD office 
to determine practice eligibility and the availability of funds. 
 
REFERENCES 
Cornell Guide for Integrated Field Crop Management. Printed annually.  Cornell Cooperative 
Extension, Cornell University, Ithaca, NY. http://www.fieldcrops.org (Management Practice 
Design Standard and Specification) 
 
Journal Environmental Quality, 3:42-46. Klausner, Stuart, P. Zwerman, and D. Ellis. 1974. 
Surface Runoff Losses of Soluble Nitrogen and Phosphorus Under Two Systems of Soil 
Management. Journal. (Management Practice Design Standard and Specification) 
 
Cornell Cooperative Extension. Cornell Field Crops and Soils Handbook. Second Edition. 
Ithaca, NY. 1987. (Management Practice Design Standard and Specification) 
 
Controlling Agricultural Nonpoint Source Water Pollution in New York State: A Guide to the 
Selection of Best Management Practices to Improve and Protect Water Quality. Albany, NY. 
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Wright (1998). Northeast Regional Agricultural Engineering Service, NRAES-89. Cooperative 
Extesnion, 152 Riley-Robb Hall, Ithaca, New York 14853-5701. 
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Cornell University. Dept. of Soil, Crop and Atmospheric Science. Bouldin, D., W. Reid and D. 
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Nonpoint Source Pollution in New York State: A Guide to the Selection of Best Management 
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Cornell Cooperative Extension. van Es, Harold, S.D. Klausner, and W.S. Reid. Nitrogen and the 
Environment. Information Bulletin #218. Ithaca, NY. 1991. 
 
University of Maryland. Cooperative Extension Service. Brodie, H.L., and V. Allan Bandel. 
Manure Testing. Fact Sheet #430. College Park, MD. 1987. 
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Management Systems. A Guide for Developing O&M Plans for Components of Waste 
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USDA.  Natural Resources Conservation Service.  2001.  National Handbook of Conservation 
Practices, Waste Management System, 312, April 2007.  Syracuse, NY.  (Management Practice 
Design Standard and Specification). 
 
USDA.  Natural Resources Conservation Service.  2001.  National Handbook of Conservation 
Practices, Waste Storage Facility, 313, October 2006.  Syracuse, NY.  (Management Practice 
Design Standard and Specification). 
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Practices.  Waste Treatment Lagoon, 359, September 1999.  Syracuse, NY.  (Management 
Practice Design Standard and Specification). 
 
USDA.  Natural Resources Conservation Service.  2001.  National Handbook of Conservation 
Practices, Hedgerow Planting, 422, October 2003.  Syracuse, NY.  (Management Practice Design 
Standard and Specification). 
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Practices, Nutrient Management, 590, April 2007.  Syracuse, NY.  (Management Practice Design 
Standard and Specification). 
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Practices, New York Standard.  Waste Utilization, 633, January 1999.  Syracuse, NY.  
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NUTRIENT MANAGEMENT:  Anaerobic Digestion 

 
DEFINITION 
The microbiological reduction of manure, anaerobically, in a closed system to produce a 
stabilized odorless soil amendment. 
 
WATER QUALITY PURPOSE 
Nutrient management of manure. 
 
SOURCE CATEGORY 
Agriculture / Surface Runoff. 
 
POLLUTANTS CONTROLLED 
Nutrients, organics, and odors. 
 
WHERE USED 
On livestock and poultry farms where manure is produced but odors prevent it from being spread 
according to a nutrient management plan. 
 
PRACTICE DESCRIPTION 
Anaerobic digestion is accomplished in a designed, enclosed system where the anaerobic 
bacteria convert carbon and hydrogen in the manure to methane and carbon dioxide.  The 
methane may then be used as a fuel for electric generation and/or as a heat source.  The 
stabilized effluent is much more likely to be spread for maximum nutrient uptake by crops, since 
it is odorless, and more liquid.  Summer applications on growing crops become much more 
feasible physically, due to the liquefaction of the manure, as well as socially, due to the reduced 
odors. 
 
PRACTICE EFFECTIVENESS 
Anaerobic digestion is effective for odor control when complete stabilization of the manure 
occurs.  Under the proper temperature and pH environment, complete stabilization is possible in 
20 to 30 days hydraulic retention time.  It may also be economical in the right conditions.  Over 
time the energy produced may pay for the capital costs of the system.  Operating an anaerobic 
digester takes a time and management commitment from the producer.  Odorless, liquid manure 
can be applied to crops when they need it while limiting losses to the environment. 
 
IMPACT ON SURFACE WATER 
Beneficial.  Manure spread during the growing season is much more likely to be utilized by the 
crop before runoff occurs. 
 
IMPACT ON GROUNDWATER 
Beneficial.  Manure spread during the growing season is much less likely to use preferential flow 
paths to escape to the groundwater.  The anaerobic digester is completely enclosed, so leakage 
during processing should not occur. 
 



Agriculture Management Practice Summary Sheet 
 

June 15, 2007    II-73 

ADVANTAGES 
• Odor reduction will allow the application of manure at times of the year and places on fields 

that were previously limited.   
 
DISADVANTAGES 
• Anaerobic digestion takes a large initial capital investment.   
• Management of the unfamiliar processes of digestion and subsequent energy utilization may 

be a problem.  
 
PRACTICE LIFESPAN 
Twenty (20) years.  
 
COSTS 
Economics of scale make this practice less expensive the bigger the facility.  Capital costs 
starting at $250,000, including equipment for energy utilization, should be expected.  There 
should be a net operating gain to the farm enterprise to offset operating costs. 
 
OPERATION AND MAINTENANCE 
A written O&M plan needs to be developed for each facility.  Technological maintenance and 
operating advice needs to be available from agencies, consultants or suppliers.  Prior to 
construction, the farmer should understand and agree to all required O&M tasks. 
 
MISCELANEOUS COMMENTS 
This practice may be eligible for cost-sharing. Check with the local NRCS and/or SWCD office 
to determine practice eligibility and the availability of funds. 
 
REFERENCES 
AgSTAR, January 1995.  Profitable Energy from Manure Management.  USEPA.  EPA Pub. No. 
430-f-94-033. 
 
Koelsch, R. K., W. J. Jewell, and R. J. Cummings.  1986.  Cogeneration of Electricity and Heat 
from Biogas.  Applied Engineering in Agriculture, Vol. 2, No. 2, pp. 220-224. 
 
Koelsch, R. W., E. E. Fabian, R. W. Guest, J. K. Campbell.  1993.  Anaerobic Digesters for 
Dairy Farms.  Cornell Cooperative Extension Bulletin 458. 
 
Leggett, Jeannie, Robert E. Graves, and Les E. Lanyon.  1995.  Anaerobic Digestion: Biogas 
Production and Odor Reduction from Manure.  Penn State University Cooperative Extension 
publication G77. 
 
NRAES. “Evaluation of Anaerobic Digestion Options for Groups of Dairy Farms in Upstate 
New York” 1998. ABEN-97. 
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USDA.  Natural Resources Conservation Service.  2001.  National Handbook of Conservation 
Practices.  Anaerobic Digester Ambient Temperature, 365, September 2003.  Syracuse, NY.  
(Management Practice Design Standard and Specification). 
 
USDA.  Natural Resources Conservation Service.  2001.  National Handbook of Conservation 
Practices.  Anaerobic Digester Controlled Temperature, 366, September 2003.  Syracuse, NY.  
(Management Practice Design Standard and Specification). 
 
USDA.  Natural Resources Conservation Service.  2001.  National Handbook of Conservation 
Practices.  Amendments for the Treatment of Agricultural Waste, 591, September, 2006.  
Syracuse, NY.  (Management Practice Design Standard and Specification). 
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NUTRIENT MANGEMENT:  Composting 

 
DEFINITION 
The microbiological conversion of raw organic waste into stable, soil-enriching humus. 
 
WATER QUALITY PURPOSE 
Nutrient management of manure, plant and animal wastes. 
 
SOURCE CATEGORY 
Agriculture / Surface Runoff. 
 
POLLUTANTS CONTROLLED 
Nutrients, organics, ammonia and pathogens.  
 
WHERE USED 
On livestock or poultry farms, food processing facilities or other agricultural operations where 
manure, dead animal carcasses, food processing wastes or plant wastes are produced.   
 
PRACTICE DESCRIPTION  
Composting on the farm is accomplished by mixing an energy source (carbonaceous material: 
wood chips, sawdust, straw, corn cobs, or well-bedded horse manure) with a nutrient source 
(nitrogenous material: animal carcasses, livestock manure or food processing waste) in a 
prescribed manner under aerobic conditions.  Microorganisms (primarily bacteria and fungi) 
break down the raw organic waste under controlled conditions.  Air, water, nutrients, surface 
area, temperature and pH are all important factors in the composting process. 
 
Three types of composting operations are common for on-farm use: 
1. Aerated Windrows - organic materials are formed into long narrow piles, called windrows, 

and turned periodically with power equipment to aerate the piles and promote the composting 
process.  This method is the most suitable and least expensive option for on-farm use. 

2. Static Piles - organic material is mixed to a homogeneous condition and not turned during the 
composting process.  Correct moisture content and bulk density facilitate air movement 
throughout the pile. 

3. In-vessel Composting - blended organic material is placed in a totally enclosed structure 
where air flow is strictly controlled.  This method is the most expensive, but most controlled 
option for on-farm use. 

 
PRACTICE EFFECTIVENESS 
Composting is an effective method of reducing the availability of inorganic nitrogen in plant and 
animal wastes.  The by-products of aerobic decomposition are carbon dioxide, water and heat.   
When compost is kept well aerated, nitrogen loss by denitrification is minimized.  A compost pH 
of 6.5 - 7.0 will avoid nitrogen loss by ammonification.  High amounts of available carbon will 
aid nitrogen immobilization. When compost operating temperatures are achieved for the required 
time periods, pathogens are killed.  
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IMPACT ON SURFACE WATER   
Beneficial. As long as the composting facility is properly sited and surface runoff from the 
compost facility is diverted away from waterbodies. 
 
IMPACT ON GROUND WATER 
Slight impact. When the composting facility is sited on soils having slow to moderate 
permeability. To minimize seepage of dissolved substances into the soil profile and movement 
toward groundwater, site paving may be needed in some areas to prevent adverse impacts. 
 
ADVANTAGES 
• Stabilization of putrescible organic matter is possible.   
• Compost can be used as a soil amendment increasing soil tilth and water-holding capacity. 
• Pathogens, insects, diseases, and weed seeds are destroyed by high temperatures.   
• Compost is odor-free.   

 
DISADVANTAGES 
• If improperly managed, compost leachate can run off site, enter surface waters, depleting 

oxygen supply for fish.   
• Equipment and operation increase expenses.   
• When carbon/nitrogen ratios fall below 20:1, loss of nitrogen (ammonia) can occur.   
• Winter temperatures may work against the windrow composting method. 

 
PRACTICE LIFESPAN 
Fifteen (15) years.   
 
COST 
Varies according to compost method and equipment available. 
 
OPERATION AND MAINTENANCE 
A written O&M plan should be developed for each composting facility.  Maintain correct 
operating temperatures, proper aeration, carbon to nitrogen (C:N) ratio, and perform periodic 
testing of compost. 
 
MISCELLANEOUS COMMENTS 
Testing of compost for nutrients or heavy metals can be arranged through the local Cornell 
Cooperative Extension or through the Pomology Nutrient Analysis Laboratory at Cornell 
University.  This practice may be eligible for cost-sharing. Check with the local NRCS and/or 
SWCD office to determine practice eligibility and the availability of funds. 
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REFERENCES 
Cooperative Extension. University of Massachusetts. Engineering Notes, Rynk, R.  On-Farm 
Composting: The Process and Methods. January, 1987. 
 
Northeast Regional Agricultural Engineering Service (NRAES).  Cooperative Extension.  Rynk, 
R., Editor.  On-Farm Composting Handbook.  NREAS-54.  Ithaca, NY.  June 1992. 
(Management Practice Design Standard and Specifications) 
 
University of Massachusetts. College of Food and Natural Resources. Light, R., The 
Opportunities and Potential for Composing Organic Materials in Massachusetts. Amherst, MA. 
October 1977. 
 
USDA.  Natural Resources Conservation Service.  2001.  National Handbook of Conservation 
Practices.  Composting Facility, 317, March 2004.  Syracuse, NY.  (Management Practice 
Design Standard and Specification). 
 
Wright, P., C. Gooch, S. Inglis. 2001. Biodrying Dairy Manure: Initial Experiences. ASAE 
Meeting Paper No. 01-2292. St. Joseph, Mich.: ASAE. 
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NUTRIENT MANAGEMENT:  Feed Ration Evaluation and Balancing 

 
DEFINITION 
An integrated system approach to reduce the amounts of nutrients in the manure produced on the 
farm by balancing the feed rations with livestock needs. 
 
WATER QUALITY PURPOSE   
To reduce surface and subsurface losses of nutrients. 
 
SOURCE CATEGORY 
Agriculture / Surface Runoff. 
 
POLLUTANTS CONTROLLED 
Nutrients (nitrogen, phosphorus and potassium). 
 
WHERE USED 
Livestock and poultry operations. 
 
PRACTICE DESCRIPTION 
The management of nutrients in the feed ration, for the economical production of animal 
products and protection of water quality. Feed Ration Evaluation consists of determining the 
nutrient requirement of the animal based on production needs and reducing or eliminating excess 
nutrients within the purchased feeds beyond this level.  A well integrated feed management 
program controls nutrient losses by reducing excessive nutrients not utilized by the animal and 
results in decreased levels of nutrients in the manure.   
 
Component practices include:  

1. Complete feed analysis 
2. Production goals  
3. Herd demographics (i.e. group size, production level, weather, body condition score, etc.) 
4. Ration evaluation.  

 
Nutrient management recommendations should be based on the best available research 
information.  Feed rations and their management should be consistent with Cornell 
recommendations, where available, otherwise National Research Council recommendations 
should be utilized. 
 
PRACTICE EFFECTIVENESS  
Feed ration balancing optimizes production while reducing potential nutrient losses from manure 
applied on the land.  Profitability is improved by reducing feed costs and/or increasing 
production. $50-$200 per cow per year improved profitability has been demonstrated on dairy 
farms.  Research at Cornell University demonstrated a reduction in nitrogen and phosphorus 
levels in the manure produced on the farm with improved feed ration management. 
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IMPACT ON SURFACE WATER 
Beneficial. 
 
IMPACT ON GROUNDWATER  
Beneficial. 
 
ADVANTAGES 
• Improved water quality and potential profitability will result especially when combined with 

other nutrient management practices. 
 
DISADVANTAGES 
• Requires a continuous high level of management. 

 
PRACTICE LIFESPAN 
One (1) year. 
 
COST 
Feed ration analysis can cost between $20-$100 per forage analysis. Consultation fees of $300-
$500 for the initial plan development and annual costs of $3,500 per year. 
 
OPERATION AND MAINTENANCE 
Periodic update of the Feed Ration Evaluation and Balance Plan. 
 
MISCELLANEOUS COMMENTS 
This practice may be eligible for cost-sharing.  Check with the local NRCS and/or SWCD office 
to determine practice eligibility and the availability of funds. 
 
REFERENCES 
Pell, A.N. 1992. Does Ration Balancing Affect Nutrient Management? Proceedings Cornell 
Nutrition Conference. P.23 
 
Pell, A.N. 1993. Environmentally Friendly Rations. Proceedings 1993 Feed Dealer Seminars. 
P.9. 
 
Klausner, S.D. 1993. Mass Nutrient Balances on Dairy Farms. Proceedings Cornell Nutrition 
Conference. P.126. 
 
Tylutki, T.P. and S. D. Klausner. 1995. The Cornell Nutrient Management Planning System. 
1995 Agronomy Abstracts. P.258. 
 
Fox, D.G. and M.C. Barry. 1994. Using Whole Animal Models to Evaluate and Refine Cattle 
Diets Under Widely Varying Conditions. Proceedings of IVth International Workshop on 
Modeling Nutrient Utilization in Farm Animals. P.143. 
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Mertens, D.R., V.A. Wilkerson, and D.P. Casper. 1994. Nitrogen Excretion of Holstein Cattle. 
Journal of Dairy Science (abs.) 72:353. 
 
Morse, D. 1994. Manure Production from Primiparous and Multiparous Lactating Holstein 
Cattle. Journal of Dairy Science. (abs.) 72:151. 
 
Stone, W.C. 1996. Applied topics in dairy cattle nutrition. PhD Thesis, Cornell University. 
 
National Research Council. 1989. Nutrient Requirements of Dairy Cattle, 6th revised edition. 
National Academy Press, Washington, D.C. 
 
Tamminga, S. 1992. Nutrition management of dairy cows as a contribution to pollution control. 
Journal of Dairy Science. 75:345. 
 
Stone, W.C., L.E. Chase, and D.G. Fox. 1992. Field Application of the Cornell Net Carbohydrate 
and Protein System Model in a Progressive Dairy Herd. Proceedings from Cornell Nutrition 
Conference. P. 168.   
 
USDA.  Natural Resources Conservation Service.  2001.  National Handbook of Conservation 
Practices.  Forage harvest management, 511, August 2006.  Syracuse, NY.  (Management 
Practice Design Standard and Specification). 
 
USDA.  Natural Resources Conservation Service.  2001.  National Handbook of Conservation 
Practices.  Feed Management, 592, April 2005.  Syracuse, NY.  (Management Practice Design 
Standard and Specification). 
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NUTRIENT MANAGEMENT:  Manure Storage System 

 
DEFINITION 
A system designed for the collection, transportation and storage of livestock manure. 
 
WATER QUALITY PURPOSE 
To reduce surface and subsurface loss of nutrients. 
 
SOURCE CATEGORY 
Agriculture / Surface Runoff. 
 
POLLUTANTS CONTROLLED 
Nutrients, pathogens and organics. 
 
WHERE USED 
All livestock and poultry operations. 
 
PRACTICE DESCRIPTION 
The system is composed of multiple component practices that collect animal manure from 
livestock housing, and transport it to a structural storage facility.  System design is dependent 
upon livestock operation, site location and management considerations.  A manure storage 
system controls the loss of nutrients and pathogens by safely storing manure during critical 
runoff and leaching periods.   
 
Undesigned manure storages must be evaluated based on the procedure outlined in “An AEM 
Tool for the Evaluation of Undesigned Manure Storage Facility”.  The outcome of the evaluation 
will result in either: 
 
Certification of the storage as substantially meeting NRCS Conservation Practice Standard NY-
313 Waste Storage Facility.  There could also be additional requirements associated with the 
certification.  These would include: 
• Monitoring requirements. 
• Additional operation & maintenance requirements. 
• Certification of the storage as substantially meeting NY-313 Waste Storage Facility after 

reconstruction requirements have been completed and accepted. 
• The storage facility must be closed utilizing NRCS Conservation Practice Standard 360 

Closure of Waste Impoundments. 
 
 
(NOTE:  Prior to adoption of a manure storage system, a Comprehensive Nutrient Management 
Plan needs to be developed.) 
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PRACTICE EFFECTIVENESS 
Manure storage is effective in reducing losses of nitrogen and phosphorus when surface runoff 
and erosion potential is high.  Bacteria die off rapidly when wastes are stored in lagoons or 
applied to soil and incorporated.  Extreme nutrient loss and water quality degradation may result 
if the storage is emptied when surface runoff, leaching or erosion potential is high or manure is 
applied at non-agronomical recommended rates. A Comprehensive Nutrient Management Plan is 
an important component of this practice. 
 
IMPACT ON SURFACE WATER 
Beneficial. 
 
IMPACT ON GROUND WATER 
Beneficial.  However, care must be taken in site selection and construction of storage facilities. 
 
ADVANTAGES 
• Allows livestock manure to be treated as a resource rather than a waste. 
• Reduces cost for purchased, commercial fertilizer.  
• Improves herd health and facility operations.  
• Improves aesthetics and relations with neighbors.   
• Helps to reduce nutrient loss when runoff and erosion potential is high. 

 
DISADVANTAGES 
• Are usually very expensive.  
• Requires frequent maintenance.  
• Requires a high level of management.   
• May result in extreme nutrient loss if emptied when surface runoff and erosion potential is 

high.  
• May cause serious damage to streams and fish if storage structure leaks or break. 

   
PRACTICE LIFESPAN 
Fifteen (15) years. 
 
COST 
Expensive.  Amount depends on size, design and construction materials. 
  
OPERATION AND MAINTENANCE 
Specific to system design.  A written plan should be prepared for each system designed.  
Accurate records of timing of manure application and location need to be kept. 
 
MISCELLANEOUS COMMENTS 
Practice may be eligible for cost-sharing.  Check with the local NRCS and/or SWCD office to 
determine practice eligibility and the availability of funds.   
NOTE: A Comprehensive Nutrient Management Plan is required to receive cost-sharing. 
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REFERENCES 
“An AEM Tool for the Evaluation of Undesigned Waste Storage Facility” 2006. AEM 
Certification Subcommittee 
 
Cornell Cooperative Extension. Soil Fertility Fact Sheets. Klausner, Stuart and David Bouldin - 
Managing Animal Manure as a Resource. Part I: Basic Principals. March, 1983. Part II: Field 
Management. March, 1983. (Management Practice Design Standard and Specification) 
 
“Earthen Manure Storage Design Considerations” 1999. NRAES-109 
 
NWQEP. Best Management Practices for Agricultural Nonpoint Source Controls. I. Animal 
Waste. Biology and Ag. Engineering Department, North Carolina State University. Raleigh, NC. 
1982. 
 
NYS Department of Environmental Conservation. Longabucco, P., Controlling Agricultural 
Nonpoint Source Water Pollution in New York State: A Guide to the Selection of Best 
Management Practices to Improve and Protect Water Quality, Albany, NY. 1991. 
 
USDA.  Natural Resources Conservation Service.  2001.  National Handbook of 
Conservation Practices.  Waste Management System, 312, April 2007.  Syracuse, NY.  
(Management Practice Design Standard and Specification). 
 
USDA.  Natural Resources Conservation Service.  2001.  National Handbook of Conservation 
Practices.  Waste Storage Facility, 313, October 2006.  Syracuse, NY.  (Management Practice 
Design Standard and Specification). 
 
USDA.  Natural Resources Conservation Service.  2001.  National Handbook of Conservation 
Practices.  Monitoring Well, 353, September 2003.  Syracuse, NY.  (Management Practice 
Design Standard and Specification). 
 
USDA.  Natural Resources Conservation Service.  2001.  National Handbook of Conservation 
Practices.  Waste Treatment Lagoon, 359, August 2006.  Syracuse, NY.  (Management Practice 
Design Standard and Specification). 
 
USDA.  Natural Resources Conservation Service.  2001.  National Handbook of Conservation 
Practices.  Closure of Waste Impoundments, 360, August 2006.  Syracuse, NY.  (Management 
Practice Design Standard and Specification). 
 
USDA.  Natural Resources Conservation Service.  2001.  National Handbook of Conservation 
Practices.  Waste Facility cover, 367, April 2007.  Syracuse, NY.  (Management Practice Design 
Standard and Specification). 
 
USDA.  Natural Resources Conservation Service.  2001.  National Handbook of Conservation 
Practices.  Pond, 378, September 2002. (Management Practice Design Standard and 
Specification).      
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NUTRIENT MANAGEMENT:  Sequencing Batch Reactor 

 
DEFINITION 
Treatment of manure in a designed system to fill, react, settle and draw that concentrates the 
phosphorus in the solid end product and reduces the nitrogen, phosphorus, COD (Chemical 
Oxygen Demand), and odor in the liquid effluent, through bacteriological treatment. 
 
WATER QUALITY PURPOSE 
Nutrient management of manure 
 
SOURCE CATEGORY 
Agriculture / Surface runoff and ground water. 
 
POLLUTANTS CONTROLLED 
Nitrogen, phosphorus, organics, and odors. 
 
WHERE USED 
On livestock and poultry farms where manure is produced and excess nutrients and odors prevent 
it from being spread according to a nutrient management plan. 
 
PRACTICE DESCRIPTION 
Sequencing Batch Reactors (SBRs) are a tank or system of tanks providing a biological treatment 
that are operated in a sequence of filling, reacting (with or without aeration), settling, and then 
withdrawing treated effluent and sludge.  This is a modification of the traditional activated 
sludge process used for treatment of municipal wastewater. The remaining biomass in the tank(s) 
accelerates the treatment time of the next batch loaded into the tank. By managing the aeration 
times the nitrification and denitrification rates can be controlled to release excess nitrogen to the 
atmosphere.  This process also concentrates the phosphorus into the biomass so that it can be 
separated from the liquid effluent as sludge.  The substantially treated liquid effluent can be 
spread with minimal odor onto crop land as irrigation water with a relatively low nutrient 
content, and the dewatered sludge can be exported off the farm to reduce the phosphorus loading.  
Exporting could include trucking to another farm as fertilizer, to a landfill or sold for further 
processing as a soil amendment. 
 
PRACTICE EFFECTIVENESS 
SBRs are effective for odor control, nitrogen removal and phosphorus concentration.  COD 
reduction exceeding 90% is possible as part of the biological treatment of the manure.  Nitrogen 
release as ammonia and nitrogen gas as well as export of the organic nitrogen in the sludge can 
reduce the nitrogen by at least 90%.  Phosphorus concentration in the sludge can remove a 
majority of the phosphorus from the liquid effluent.  
 
IMPACT ON SURFACE WATER 
Beneficial. Liquid effluent would contain only minor amounts of nutrients and un-stabilized 
organic material.  Solids export would allow controlled distribution of the phosphorus. 
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IMPACT ON GROUNDWATER 
Beneficial. Liquid effluent containing low amounts of nitrogen would reduce the chance of 
nitrogen leaching.  The SBR is completely enclosed, so leakage during processing should not 
occur.  Sludge handling facilities would need to be properly sited. 
 
ADVANTAGES 
• Odor reduction and nutrient control would solve many large farm manure management 

problems.   
• Depending on the local market, solids could be sold, or composted and then sold. 

 
DISADVANTAGES 
• SBRs initial capital investment and operating costs may impact some farms profitability. 

 
PRACTICE LIFESPAN 
Twenty (20) years.  
 
COSTS 
Capital costs for a 500 cow farm may range from $100,000 to $200,000.  An equivalent 
annualized cost in the range of $90 to $150 per cow should be expected. Economies of scale 
make this practice less expensive the bigger the facility.   
 
OPERATION AND MAINTENANCE 
A written O&M plan needs to be developed for each facility.  Technological maintenance and 
operating advice needs to be available from agencies, consultants or suppliers. Prior to 
construction the farmer should understand and agree to all required O&M tasks. 
 
MISCELLANEOUS COMMENTS 
No standard or specification has been developed for this practice.  Each system must be 
individually designed. Practice may be eligible for cost-sharing.  Check with the local NRCS 
and/or SWCD office to determine practice eligibility and the availability of funds.   
 
REFERENCES 
Fernandes, L., Effect of Temperature on the Performance  of a Sequencing Batch Reactor 
Treating Liquid Swine Manure, Bioresource Tech., 47, 219-227, 1994. 
 
Irvine, R. L., and L. H. Ketchum Jr., Sequencing Batch Reactors For Biological Wastewater 
Treatment, CRC Critical Reviews in Environmental Control, 18($), 255-294, 1989. 
 
Reeves, P. C., K. P. Johnson, and C. D. Montemagno,   Biological Treatment of Dairy Manure 
Using Sequencing Batch Reactors: Improving Profitability Through Innovative Design, 
Proceedings from Managing Manure In Harmony with the Environment and Society, 2/10-12/98 
Ames, Iowa, West North Central Region of the Soil and Water Conservation Society. 
 
Wright, P., C. Montemagno, S. Kuwahara. 2000.  Pilot Scale Sequencing Batch Reactor for 
Reduction of Dairy Waste.  ASAE Meeting Paper No. 00-4118.  St.  Joseph, Mich.: ASAE.  
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NUTRIENT/SEDIMENT CONTROL SYSTEM 

 
DEFINITION 
A sequential system of structural and vegetated component practices installed down-gradient 
from concentrated operations. 
 
WATER QUALITY PURPOSE 
To reduce pollutants found in agricultural runoff water or intercepted groundwater. 
 
SOURCE CATEGORY 
Agriculture / Surface Runoff. 
 
POLLUTANTS CONTROLLED 
Nutrients, ammonia, sediment, pesticides, bacteria and organic matter. 
 
WHERE USED 
Down gradient from all agricultural operations, at a point of concentrated flow where the land or 
water use contributes to a potential or existing water quality problem, and traditional 
management practices are not practicable or feasible to install. 
 
PRACTICE DESCRIPTION 
A nutrient/sediment control system consists of the following components: 
1. Sediment basin - to trap and detain larger sediment particles and organic matter from runoff.  

It also regulates flow which minimizes excessive flushing of the treatment system. 
2. Level-lip spreader - to transport discharges from the sediment basin to the grass filter area via 

sheet flow. 
3. Grassed filter area - designed to receive sheet flow from the level-lip spreader.  The filter is    

planted to cool season grasses and is constructed with a subsurface drainage system that 
increases infiltration and percolation, maintains the root zone in an aerobic condition, and 
prevents the filter from being saturated for extended periods. 

4. Constructed freshwater wetland - planted to cattail and bulrush, to receive sheet flow from 
the grassed filter strip and constructed to maintain shallow water and saturated soil 
conditions necessary for the removal of nitrate and ammonia. 

5. Deep water pond - designed to provide a limnetic biological filter for nutrient and fine 
sediment removal.  It is stocked with selected species of fish and freshwater mussels and it is 
expected that intensive fish harvesting by humans and predators will also harvest nutrients.     

6. Polishing filter - a stable vegetated area, either natural or constructed, between the pond 
outlet and the receiving waterbody that will remove algae and may remove some additional 
nutrients during spring runoff. 

 
A nutrient/sediment control system uses physical, biological and chemical processes to remove 
sediment, nutrients, bacteria, pesticides and organic matter from agricultural runoff. 
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PRACTICE EFFECTIVENESS 
Although the effectiveness of individual components to a nutrient/sediment control system will 
vary, the system as a whole improves water quality during all seasons. 
 
Based on monitoring conducted in Maine, the nutrient/sediment control system removed over 
90% of the total phosphorus during all monitored runoff periods.  Total suspended solids and 
volatile suspended solids were reduced by an average of 95%.  The sediment basin trapped 75% 
of the total suspended solids, but only 4% of the total phosphorus.  Research concluded that most 
of the attached phosphorus was transported to the system on the fine soil particles delivered 
during major runoff events, but removed by the grass filter, wetland and pond ecosystem.  
Similar systems in other locations have resulted in similarly substantial reductions in 
biochemical oxygen demand (BOD), nitrogen, including ammonia, and fecal coliform bacteria. 
 
IMPACT ON SURFACE WATER 
Beneficial. 
 
IMPACT ON GROUND WATER 
Beneficial.  No groundwater contamination from nutrients or pesticides has been found in similar 
control systems. 
 
ADVANTAGES 
• Is highly effective for nutrient and sediment removal. 
• Reduces downstream flows by storing some of the runoff. 
• The deep pond may serve to buffer elevated runoff water temperature changes, if groundwater 

cools the water in the pond. 
• Water leaving the system is well oxygenated due to aeration through the outlet, aquatic plant 

photosynthesis, and removal of sediment and organic matter by the sediment basin, grassed 
filter and wetland. 

 
DISADVANTAGES 
• The lack of available land to construct the system down gradient from agricultural               

operation may be the biggest limiting factor. 
 
PRACTICE LIFESPAN 
Fifteen (15) years. 
 
COST 
Costs range in price and are dependent upon watershed size and design requirements.  
Construction and maintenance costs average $20/acre/year of watershed area to be treated. 
 
OPERATION AND MAINTENANCE 
Remove accumulated sediment from sediment basin.  Rake stone trench of level-lip spreader.  
Mow and remove grass and maintain dense sod on grass filter strip.  Harvest aquatic plants in 
constructed wetland where practical and needed. 
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MISCELLANEOUS COMMENTS 
The nutrient/sediment control system is designed to supplement the effectiveness of land 
treatment measures, which may not be able to eliminate or reduce pollutants to acceptable levels. 
May be eligible for cost-sharing. Check with the local NRCS and/or SWCD office to determine 
practice eligibility and the availability of funds. 
 
REFERENCES 
USDA. Natural Resources Conservation Service. 2001.  National Handbook of Conservation 
Practices, Sediment Basin, 350, March 2006.  Syracuse, NY.  (Management Practice Design 
Standard and Specification). 

 
USDA. Natural Resources Conservation Service. 2001.  National Handbook of Conservation 
Practices, Pond, 378, September 2002.  Syracuse, NY.  (Management Practice Design Standard 
and Specification). 
 
USDA. Natural Resources Conservation Service. 2001.  National Handbook of Conservation 
Practices, Filter Strip, 393, March 2004.  Syracuse, NY.  (Management Practice Design Standard 
and Specification). 
 
USDA. Natural Resources Conservation Service. 2001.  National Handbook of Conservation 
Practices, Structure for Water Control, 587, December 2003.  Syracuse, NY.  (Management 
Practice Design Standard and Specification). 
 
USDA. Natural Resources Conservation Service. 2001.  National Handbook of Conservation 
Practices, Constructed Wetland, 656, August 2000.  Syracuse, NY.  (Management Practice 
Design Standard and Specification). 
 
USDA.  Natural Resources Conservation Service.  Nutrient/Sediment Control System.  Orono, 
Maine.  March, 1991.  (Management Practice Design Standard and Specification). 
 
USDA.  Natural Resources Conservation Service.  Wengrzynek, Robert J. and Terrell, Charles 
R., “Using Constructed Wetlands to Control Agricultural Nonpoint Source Pollution”.  A paper 
presented at the International Conference on the Use of Constructed Wetlands in Water Pollution 
Control at Churchill College, Cambridge, UK.  September 1990. 
 



Agriculture Management Practice Summary Sheet 
 

June 15, 2007    II-90 

 

PASTURE MANAGEMENT: Prescribed Grazing Systems  

 
DEFINITION   
A prescribed grazing management system using 5 or more paddocks for a grazing season, 
alternating paddocks to allow for forage vigor and re-growth.  Livestock graze for no more than 
a week before they are rotated to another paddock. 
 
WATER QUALITY PURPOSE   
To prevent soil erosion, reduce surface runoff, and improve forage cover while properly utilizing 
animal manures. 
 
SOURCE CONTROLLED 
Agriculture / Surface Runoff. 
 
POLLUTANTS CONTROLLED 
Sediment, nutrients, pathogens, pesticides, organic matter and ammonia. 
 
WHERE USED 
On continuously grazed pastures, highly erodible fields, or cropland which is not highly erodible 
and can be converted to grassland. 
 
PRACTICE DESCRIPTION 
Short-duration grazing involves subdividing pastures and hayfields into grazing units called 
paddocks.  The size and number of paddocks depend on the level of pasture productivity, 
stocking rate of livestock, and the residency period.  Individual paddocks are grazed for a period 
long enough to harvest the available forage, then rotated to allow re-growth of the forage.  
Livestock are moved to new paddocks as often as twice per day but at least once per week.  The 
frequent rotation of livestock allows forage to recover from grazing, permitting plant vegetative 
re-growth and increased plant productivity. 
 
PRACTICE EFFECTIVENESS 
Most of the pollution associated with livestock on pasture is overgrazing and allowing livestock 
direct access to surface water sources.  Overgrazing reduces ground cover total forage yields.  
When comparing continuous to short-duration grazing systems, forage is improved and ground 
cover is increased with short-duration grazing.  Short-duration grazing systems reduce the time 
livestock spend grazing on any single paddock, and improve the uniformity of manure and urine 
deposition over the pasture.  Controlled grazing pressure increases the quality and quantity of 
pasture vegetation, thereby reducing the fiber content in manure and increasing the speed of 
manure decomposition.  Livestock manure from a short-duration grazing system is less likely to 
cause surface water pollution, compared to continuous grazing pasture management.  Because 
short-duration grazing improves overall pasture yields, farmers can fence out riparian areas, 
wetlands and other areas adjacent to waterbodies and still meet or exceed their pasture 
requirements. 
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IMPACT ON SURFACE WATER 
Beneficial. 
 
IMPACT ON GROUNDWATER 
Beneficial. 
 
ADVANTAGES 
• Is a sustainable form of agriculture.   
• Can recover the economic investment in one to three years.   
• Increases forage yield.   
• Enhances forage quality.   
• Promotes increased harvest efficiency, and thereby maximizes animal production per acre. 
• Reduces dependence on purchased feed.   
• May improve herd health. 
• Savings in lower annual feed costs. 

 
DISADVANTAGES 
• Requires a high degree of management skills.   
• May be necessary to install a suitable stream crossing to provide livestock access to all grazed 

forage resources while protecting riparian reaches.   
• Requires a fencing system to subdivide existing pastures. 

 
PRACTICE LIFESPAN   
Ten (10) years. 
 
COST 
Variable.  Typically, $7,000 to $10,000 per system, depending upon number of livestock, system 
design, livestock watering facilities, and pasture seeding and fertility requirements, existing 
fencing and stream crossings. 
 
OPERATION AND MAINTENANCE 
Annual soil test recommendations for pH and fertility needs.  Periodic forage analyses from 
actual pasture samples should be done about 3 times throughout the growing season.  Excess 
forage growth (spring flush) must be captured either by mechanically harvesting or allowing 
another livestock group to graze it.  Rotate paddocks according to forage growth stage. 
 
MISCELLANEOUS COMMENTS 
Practice may be eligible for cost-sharing. Check with the local NRCS and/or SWCD office to 
determine practice eligibility and the availability of funds. 
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REFERENCES 
Cornell Cooperative Extension. Using Short Duration Grazing to Improve Pasture Production, 
Fact Sheet #2202. Cornell University. May 1987.  (Management Practice Design Standard and 
Specification) 
 
NWQEP.  Best Management Practices for Agricultural Nonpoint Source Control.  I. Animal 
Waste. Bio and Ag. Engineering Department, North Carolina State University, Raleigh, NC.  
1982. 
 
NYS Department of Environmental Conservation. Longabucco, P., Controlling Agricultural 
Nonpoint Source Water Pollution in New York State: A Guide to the Selection of Best 
Management Practices to Improve and Protect Water Quality, Albany, NY. 1991. 
 
USDA. Natural Resources Conservation Service.  Effects of Conservation Practices on Water 
Quantity and Quality, Washington, DC.  October 1988. 
 
USDA. Natural Resources Conservation Service. 2001.  National Handbook of Conservation 
Practices, Brush Management, 314, August 2006.  Syracuse, NY.  (Management Practice Design 
Standard and Specification). 
 
USDA. Natural Resources Conservation Service. 2001.  National Handbook of Conservation 
Practices, Pond, 378, September 2002.  Syracuse, NY.  (Management Practice Design Standard and 
Specification). 
 
USDA. Natural Resources Conservation Service. 2001.  National Handbook of Conservation 
Practices, Fencing, 382, March 2003.  Syracuse, NY.  (Management Practice Design Standard and 
Specification). 
 
USDA. Natural Resources Conservation Service. 2001.  National Handbook of Conservation 
Practices, Filter Strip, 393, March 2004.  Syracuse, NY.  (Management Practice Design Standard and 
Specification). 
 
USDA. Natural Resources Conservation Service. 2001.  National Handbook of Conservation 
Practices, Use Exclusion, 472, September 2006.  Syracuse, NY.  (Management Practice Design 
Standard and Specification). 
 
USDA. Natural Resources Conservation Service. 2001.  National Handbook of Conservation 
Practices, Forage harvest management, 511, August 2006.  Syracuse, NY.  (Management Practice 
Design Standard and Specification). 
 
USDA. Natural Resources Conservation Service. 2001.  National Handbook of Conservation 
Practices, Pasture and Hayland Planting, 512, September 2003.  Syracuse, NY.  (Management 
Practice Design Standard and Specification). 
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USDA. Natural Resources Conservation Service.  2002. National Handbook of Conservation 
Practices.  Prescribed Grazing, 528, October 2003. (Management Practice Design Standard and 
Specification). 
USDA. Natural Resources Conservation Service.  2001.  National Handbook of Conservation 
Practices.  Grazing Land Mechanical Treatment, 548, March  2003. Syracuse, NY.  (Management 
Practice Design Standard and Specification). 
 
USDA. Natural Resources Conservation Service. 2001.  National Handbook of Conservation 
Practices, Animal Trails and Walkways, 575, April 2007.  Syracuse, NY.  (Management Practice 
Design Standard and Specification). 
 
USDA. Natural Resources Conservation Service. 2001.  National Handbook of Conservation 
Practices, Stream Crossing, 578, April 2007.  Syracuse, NY.  (Management Practice Design Standard 
and Specification). 
 
USDA. Natural Resources Conservation Service. 2001.  National Handbook of Conservation 
Practices, Structure for water control, 587, December 2003.  Syracuse, NY.  (Management Practice 
Design Standard and Specification). 
 
USDA. Natural Resources Conservation Service. 2001.  National Handbook of Conservation 
Practices, Constructed Wetland, 656, August 2000.  Syracuse, NY.  (Management Practice Design 
Standard and Specification). 
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PATHOGEN MANAGEMENT 

 
DEFINITION 
Management and structural improvements made to young stock raising and manure handling 
facilities and construction of alternative young stock housing systems that provide a healthier 
environment for calves. 
 
WATER QUALITY PURPOSE 
To prevent pathogen infection and transmission in livestock or from livestock to humans and to 
reduce the potential risk of pathogens (e.g., Giardia and Cryptosporidium) in animal feces, from 
reaching water courses where it could potentially result in waterborne disease outbreaks. 
 
SOURCE CATEGORY 
Agriculture / Surface Runoff. 
 
POLLUTANTS CONTROLLED 
Pathogens, nutrients. 
 
WHERE USED  
Primarily on farms located in watersheds of public and private drinking water supplies where 
runoff from young stock housing and/or exercise lots or land receiving manure application 
containing feces from infected animals may enter nearby water course.  Feces from infected 
animals 6 months and younger are the most likely sources of pathogens on farms.  Preliminary 
results of research in the NYC Watershed indicate that the highest prevalence of infection in 
dairy calves and heifers is 2-5 months of age for Giardia and less than one month of age for 
Cryptosporidium parvum. 
 
PRACTICE DESCRIPTION 
The first barrier for reducing pathogen risk from farming activities is proper calf and heifer 
management. Keep young stock separated from one another and the rest of the herd.  
Maintaining healthy calves may minimize the occurrence of pathogens on farms.  Additional 
resources to reduce the offsite pathogen risk may include runoff prevention from animal housing 
and exercise lots, handling of manure from animals six months and younger separate from the 
rest of the herd, treatment of the manure by heating the manure above 65oC for 30 minutes or 
more for Cryptosporidium and for 24 hours or more for Giardia, raising manure pH to 12 or 
more, storing manure for at least 6 months and careful selection of land application sites for 
disposing of younger animal manure (e.g., avoiding application on hydrologically-sensitive 
areas). 
 
PRACTICE EFFECTIVENESS 
Pollution prevention effectiveness increases if a multi-barrier approach is implemented that 
controls pathogens at the source (e.g., improved calf management) while also controlling 
pathogen transport on the farm (e.g., composting of infected manure) and controlling pollutants 
at the water course (e.g., vegetative filter strip). 
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IMPACT ON SURFACE WATER   
Potential for significant reduction in the risk of waterborne disease outbreaks from agricultural 
activities.   
 
IMPACT ON GROUND WATER 
Actual risk of pathogens from agricultural activities polluting groundwater sources still needs to 
be determined.  Avoiding spreading of infected manure on karst topography and within recharge 
areas of wells would reduce risk of well contamination.  
 
ADVANTAGES 
• Practices to improve health and survivability of young stock can increase overall farm 

profitability. 
 
DISADVANTAGES 
• There is limited research on whether the risk posed by livestock operations to drinking water 

supplies is significant enough to justify the high cost of providing separate housing facilities 
for raising calves on farms.   

• Current knowledge may not be adequate to reduce risk of infecting water supplies to desirable 
level. 

 
PRACTICE LIFESPAN 
Ten (10) years. 
 
COST 
Varies.  Ranges from no cost to $500-$750 per calf if separate housing is needed. 
 
OPERATION AND MAINTENANCE 
High level of management is required.  Monitoring of animal health is needed to determine 
practice effectiveness. 
 
MISCELLANEOUS COMMENTS 
This practice may be eligible for cost-sharing. Check with the local NRCS and/or SWCD office 
to determine practice eligibility and the availability of funds. 
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REFERENCES 
Cornell University. Department of Animal Science. Pell, A. -Calves, Cryptosporidium and 
Cleanliness.  1993. 
 
Cornell University.  Animal Pathogen Group.  Giardia and Cryptosporidium - Prevalence in 
Dairy Animals and Survival in the Environment.  New York City Watershed Agricultural 
Program. First Progress Report. April 1994. 
 
USDA. Natural Resources Conservation Service. 2001.  National Handbook of Conservation 
Practices, Animal Mortality Facility, 316, March 2004.  Syracuse, NY.  (Management Practice 
Design Standard and Specification). 
 
USDA. Natural Resources Conservation Service. 2001.  National Handbook of Conservation 
Practices, Composting Facility, 317, March 2004.  Syracuse, NY.  (Management Practice Design 
Standard and Specification). 
 
USDA. Natural Resources Conservation Service. 2001.  National Handbook of Conservation 
Practices, Pathogen Management, 783, February 2002.  Syracuse, NY.  (Management Practice 
Design Standard and Specification). 
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PESTICIDE MANAGEMENT: Overview 

 
DEFINITION 
A combination of integrated pesticide systems used in agricultural crop production.  Systems 
may include operator education for selection and use of general and restricted pesticides, 
handling and application training, and equipment operation and pesticide facilities management. 
 
WATER QUALITY PURPOSE 
To reduce or prevent pesticide contamination of surface and groundwater resources. 
 
SOURCE CATEGORY 
Agriculture / Surface Runoff. 
 
WHERE USED 
On all agricultural land, including farm ponds, greenhouses, barnyards and farmsteads. 
 
POLLUTANTS CONTROLLED 
Pesticides. 
 
PRACTICE DESCRIPTION 
There are several management activities that combine knowledge and education, decision-
making, risk assessment, and needs assessment to target pests, plan source controls, prevent 
pollution, improve application efficiency and improve pesticide handling, mixing and disposal 
techniques.  The Cornell University Pesticide Management Education Program provides up-to-
date pesticide information on safe application, storage, disposal, decontamination, transportation, 
effects on human health and the environment and federal and state restrictions to producers, 
pesticide applicators, agribusinesses, and others. A well designed pesticide management program 
controls potential losses of pesticides by reducing risks associated with the selection, use, 
handling and disposal of pesticides. 
 
PRACTICE EFFECTIVENESS 
Practices that incorporate education and training, source controls, and management activities 
such as, equipment calibration and reading label directions are very effective in reducing 
potential pesticide losses. Pesticide management practices must be combined with erosion 
control, surface water management and irrigation water management practices to achieve 
maximum benefits. 
 
IMPACTS ON SURFACE WATER 
Beneficial. Pesticide management practices may eliminate or reduce the availability of pesticides 
as a potential pollutant. However, they must be combined with management practices that 
control erosion and reduce surface runoff volumes to achieve the maximum control. 
 
IMPACT ON GROUND WATER 
Beneficial. Pesticide management practices eliminate or reduce the availability of pesticides for 
leaching. However, they must be combined with soil management practices that reduce 
infiltration to achieve the maximum control. 
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ADVANTAGES 
• Trained individuals have increased awareness and understanding of pesticide non point source 

pollution issues. 
• Provides the applicator with current information. 
• Following label directions may prevent illegal resides on any crop or animal. 
• May reduce pesticide losses when needs assessment has been done and label directions are 

followed. 
• May reduce the amount of pesticide used in crop production, thereby reducing pesticide costs.  
• Improved application efficiency will reduce drift and volatilization losses. 
• Reduces pesticide losses when pesticide application is timed to avoid adverse temperatures, 

winds and significant runoff events. 
 
DISADVANTAGES 
• Some pesticide management practices are expensive.  
• Weather may render some pesticide management practices invalid. 
• Labels may not include specific New York State restrictions for pesticide use. 
• Private applicators using “general use” pesticides are not required to participate in formal 

training programs. 
 
PRACTICE LIFESPAN 
Varies.  However, most management practices are temporary. 
 
COST 
Varies with management practice selected. 
 
OPERATION AND MAINTENANCE 
Specific to management practice selected.  Accurate records of pesticide management, fields 
involved and results obtained need to be kept. 
 
MISCELLANEOUS COMMENTS 
None. 
 
REFERENCES 
Cornell Cooperative Extension. Cornell Field Crops and Soils Handbook, Second Edition. 
Ithaca, NY. 1987. (Management Practice Design Standard and Specification) 
 
Cornell Cooperative Extension. Cornell Guidelines for: Field Crops, Livestock/Poultry, Stored 
Grains, Floriculture/Cultural, Forest Crops/Pest Control, Turfgrass, Vertebrates, Tree-Fruit, 
Grapes, Small Fruit, and Vegetable/Potato. Ithaca, NY (Current Year). (Management Practice 
Design Standard and Specification) 
 
Cornell Cooperative Extension. Cornell University. Dept. of Soil, Crop and Atmospheric 
Sciences. Extension Series No. 1. van Es, Harold and Nancy M. Trautmann. Pesticide 
Management for Water Quality: Principles and Practices. Ithaca, NY. October 1990. 
(Management Practice Design Standard and Specification) 
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Cornell Cooperative Extension. Cornell Field Crops and Soils Handbook. Second Edition. 
Ithaca, NY. 1987. (Management Practice Design Standard and Specification). 
 
Cornell Cooperative Extension. Pesticide Applicator Training Manual. Second Edition. Ithaca, 
NY. (See individual Category Manuals) 1990. (Management Practice Design Standard and 
Specification). 
 
NYS Department of Environmental Conservation. Longabucco, P., Controlling Agricultural 
Nonpoint Source Water Pollution in New York State: A Guide to the Selection of Best 
Management Practices to Improve and Protect Water Quality. Albany, NY. 1991. 
 
NWQEP. Best Management Practices for Agricultural Nonpoint Source Control: IV. Pesticides. 
Biology and Ag. Engineering Department, North Carolina State University. Raleigh, NC. 
September 1984. 
 
NYS Department of Environmental Conservation. Longabucco, P., Controlling Agricultural 
Nonpoint Source Water Pollution in New York State: A Guide to the Selection of Best 
Management Practices to Improve and Protect Water Quality. Albany, NY. 1991. 
 
NWQEP.  Best Management Practices for Agricultural Nonpoint Source Control: IV. Pesticides. 
Biology and Ag. Engineering Department. North Carolina State University, Raleigh, NC. 
September 1984. 
 
USDA. Natural Resources Conservation Service.  2001.  National Handbook of Conservation 
Practices.  Pest Management, 595, July 2003.  Syracuse, NY. (Management Practice Design 
Standard and Specification). 
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PESTICIDE MANAGEMENT:  Agrichemical Mixing Facility 

 
DEFINITION 
A permanent structure with an impervious surface to provide an environmentally safe area for 
the handling of on-farm pesticides. 
 
WATER QUALITY PURPOSE 
To reduce the potential for soil, groundwater and surface water contamination during pesticide 
mixing, loading, unloading and rinsing operations. 
 
SOURCE CATEGORY 
Agriculture / Surface Runoff. 
 
POLLUTANTS CONTROLLED 
Pesticides. 
 
WHERE USED 
Where current methods of mixing pesticides and rinsing equipment are polluting or have the 
potential to pollute water resources. 
 
PRACTICE DESCRIPTION 
An agrichemical mixing facility consists of a watertight containment structure comprised of a 
concrete pad and all necessary equipment for pumping, transferring, and storing water used in 
the pesticide mixing, loading, unloading, and rinsing operations.  Size of the pad and storage 
capacity is related to the volume and size of the largest spray tank on the pad.  Containment 
storage vessels incorporated into the facility design allow for the recovery of pesticides, rinsate 
storage, plus handling/mixing/recovery/disposal.  Surface runoff from a 25-year, 24-hour 
duration storm event is diverted away from the facility using a grassed waterway or diversion.   
 
A roof and sidewalls may be used to shelter the facility from rain, snow and ice, preventing 
precipitation from accumulating on the pad and contaminating runoff. 
 
PRACTICE EFFECTIVENESS 
Little or no information exists on the documented effectiveness of pesticide handling facilities on 
water quality improvement.  Much is known about water quality impacts sustained when these 
facilities are not available for pesticide handling and rinsing operations.  A recent study of 
commercial pesticide mixing and loading sites in Wisconsin, without pesticide handling 
facilities, found that two-thirds of the sites had significant groundwater contamination.  
Pesticides were detected in groundwater at more than half of these sites, with concentrations 
exceeding groundwater standards at one-third of the sites surveyed.  Officials and the pesticide 
industry in Wisconsin recognized that use of agrichemical mixing facilities minimize the 
potential for surface and groundwater contamination. 
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IMPACT ON SURFACE WATER 
Beneficial. When the agrichemical mixing facility is properly sited, designed and maintained, 
this practice will have a beneficial impact on surface water. 
 
IMPACT ON GROUND WATER 
Beneficial. When the agrichemical mixing facility is properly sited, designed and maintained, 
this practice will have a beneficial impact on groundwater. 
 
ADVANTAGES 
• Improves environmental safety by preventing contamination of ground and surface water 

from routine use and accidental pesticide spills.   
• Improves water safety.   
• Allows compliance with federal and state regulations.   
• Enhances owner/operator management.   
• Promotes recycling of rinse water as tank make-up water.   
• Reduces liability risk. 

 
DISADVANTAGES 
• May be very expensive.  
• May require a high level of management skill, which may require time to acquire.  
• Must perform O & M frequently and diligently to ensure proper facility operation and water 

source protection. 
 
PRACTICE LIFESPAN 
Twenty (20) years. 
 
COST 
Varies depending on facility size.  Construction costs start at $4,000. 
 
OPERATION AND MAINTENANCE 
A written O&M plan should be developed for each facility designed.  An emergency response 
plan should be a part of the written O&M plan, in case of an accidental pesticide spill, exposure, 
fire or other incident that could adversely affect environmental health.  The plan should include a 
record-keeping component to log accurately spills, exposure, fire or other incidents. 
 
Safe pesticide handling procedures and frequent maintenance are critical to the performance of 
any agrichemical mixing facility.  The proper disposal/utilization of rinsate, exterior washwater, 
accumulated sediment and spilled wastewater must be accomplished in accordance with the 
pesticide labeling requirements and federal, state and local laws and codes. Operator must 
perform periodic checks of the backflow prevention devices, inspect the pad and sump for cracks 
and leaks, clean the sump and pad between different chemical mixing operations and remove 
sediment accumulation from the sump.  Personal protective equipment must be used during 
O&M procedures.  Accurate records indicating maintenance, cleaning and inspection of 
equipment are necessary. 
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MISCELLANEOUS COMMENTS 
NYSDEC recommends that all pesticide rinsates, including wash waters from cleaning of spray 
equipment, should be collected and stored above ground.  Stored rinsates should be recycled for 
future mixing with the same concentrates.   
 
A pesticide storage facility may be included.  These should have good air ventilation and an 
impervious floor and sides to contain spills and leaks.  The building should be locked at all times 
and be located adjacent to the pad.  Practice may be eligible for cost-sharing. . Check with the 
local NRCS and/or SWCD office to determine practice eligibility and the availability of funds. 
 
REFERENCES 
Cornell Cooperative Extension. Cornell Field Crops and Soils Handbook. Second Edition, 
Ithaca, NY. 1987. 
 
Cornell Cooperative Extension. Cornell Guidelines for: Field Crops, Livestock/Poultry, Stored 
Grains, Floriculture/Cultural, Forest Crops/Pest Control, Turfgrass, Vertebrates, Tree-Fruit, 
Grapes, Small Fruit, Vegetable/Potato. Ithaca, NY (Current Year). (Management Practice Design 
Standard and Specification) 
 
Cornell Cooperative Extension. Cornell University. Dept. of Soil, Crop and Atmospheric 
Sciences. Extension Series No. 1. van Es, Harold and Nancy M. Trautmann. Pesticide 
Management for Water Quality: Principles and Practices. Ithaca, NY. October 1990. 
 
Cornell Cooperative Extension. Pesticide Applicator Training Manual. Second Edition. Ithaca, 
NY. (See individual Category Manuals) 1990. (Management Practice Design Standard and 
Specification) 
 
NYS Department of Environmental Conservation. Division of Hazardous Substances Regulation. 
Technical and Administrative Guidance Memorandum #2004: Pesticide Storage Guidelines. 
Albany, NY. June 1991.  
 
USDA. Natural Resources Conservation Service.  2001.  National Handbook of Conservation 
Practices.  Pest Management, 595, April 2007.  Syracuse, NY. (Management Practice Design 
Standard and Specification). 
 
USDA. Natural Resources Conservation Service. National Handbook of Conservation Practices, 
New York Standard. Agrichemical Mixing Facility, 702, April 1998.  Syracuse, NY. 
(Management Practice Design Standard and Specification) 
 
Yates County SWCD Design and Specifications Storage Facility and Mixing Pad, reviewed and 
approved by NRCS engineer. 
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PESTICIDE MANAGEMENT:  Calibration and Application 

 
DEFINITION 
Equipment is calibrated and monitored to precisely control pesticide application rates.  Manual 
and computer controlled systems may be used for pesticide application.   
 
WATER QUALITY PURPOSE 
To reduce or prevent contamination of surface or groundwater resources. 
 
SOURCE CATEGORY 
Agriculture / Surface Runoff. 
 
WHERE USED 
Agricultural land. 
 
POLLUTANTS CONTROLLED 
Pesticides. 
 
PRACTICE DESCRIPTION 
Calibration involves determining the correct pesticide rate, checking and adjusting boom height, 
nozzle spacing, nozzle discharge angle, nozzle flow rate, nozzle spray pattern, operating speed 
and pressure. 
 
Calibration ensures that equipment is applying the correct amount of liquid or granular pesticides 
over a given area.  Pesticide delivery can change with equipment wear, gauge error, nozzle error, 
wheel slippage, speedometer error, and friction loss.  Calibration is a critical factor in the 
operation and maintenance of pesticide application equipment and should be performed 
regularly. 
 
With computer controlled pesticide application, separate injection pumps precisely meter a 
programmed amount of pesticide directly into the intake side of the sprayer pump.  Pesticides 
enter the boom lines thoroughly mixed at uniform concentration.  The application rate of each 
injection pump is individually programmed and is controlled in tenths of an ounce per acre.  An 
individual pump can be turned on and off for spot spraying.  Individual chemical application 
rates can be instantly changed when the applicator encounters different field or pest conditions.  
Computerized precision pesticide application eliminates tank mixing and rinsing, and pesticide 
handling is greatly reduced compared to conventional pesticide applications. 
 
Properly maintained equipment results in correct pesticide application and reduces the 
availability of pesticides as a nonpoint source pollutant. 
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PRACTICE EFFECTIVENESS 
The effectiveness of any pesticide depends upon the proper application and placement of the 
chemical.  It is estimated that 60% of sprayers have a calibration error rate greater than plus or 
minus 10%, 43% of sprayers have greater than plus or minus 10% variation in discharge from 
individual nozzles, 32% have inaccurate travel speed, 27% have improper boom height for the 
nozzle spacing and nozzle discharge angle, 13% have inaccurate pressure gauges, and 8% have 
inadequate hose size to supply nozzles.  Frequent calibration checks or computerized precision 
application greatly reduces this problem. 
 
IMPACT ON SURFACE WATERS 
Beneficial.  Proper equipment calibration will greatly reduce or eliminate the availability of 
pesticides as a nonpoint source pollutant. 
 
IMPACT ON GROUND WATER 
Beneficial.  Proper equipment calibration will greatly reduce or eliminate the availability of 
pesticides as a nonpoint source pollutant. 
 
ADVANTAGES 
• Computerized equipment eliminates the need to pre-mix chemicals and eliminates spray tank 

rinsing.   
• Computerized application ensures that the exact amount of chemical required is applied.   
• Pesticide and water are separate until the moment before the mixture leaves the spray booms, 

eliminating tank mix waste and disposal problems.  
• Time savings realized due to elimination of pre-mixing and rinsing.   
• Back-siphoning of tank spray into water system is eliminated. 
• Increases pesticide application effectiveness.  
• Saves pesticide materials and reduces application costs.  
• Identifies faulty equipment components, which assists in O&M of equipment. 

 
DISADVANTAGES 
• Cost of computer equipment may not be economical for small pesticide applicators.  
• Application is limited to post-emergence herbicides.   

 
PRACTICE LIFESPAN 
Temporary. Calibration should be performed prior to each pesticide application. 
 
COST 
None for calibration. Does require "time" from pesticide applicator.  Computerized equipment 
costs are under $10,000. 
 
OPERATION AND MAINTENANCE 
Follow equipment manufacturer's directions.  Initial calibration and recalibration should be done 
according to manufacturer’s directions.  Records of calibration, maintenance and pesticide 
application should be kept. 
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MISCELLANEOUS COMMENTS 
Pesticide Application Training Manual, Second Edition, discusses calibration procedures for 
different types of sprayers. 
 
REFERENCES 
Cornell Cooperative Extension. Cornell University. Department of Soil, Crop and Atmospheric 
Sciences. Extension Series No. 1. van Es, Harold and Nancy M. Trautmann. Pesticide 
Management for Water Quality: Principles and Practices. Ithaca, NY. October 1990. 
(Management Practice Design Standard and Specification) 
 
Cornell Cooperative Extension. Pesticide Applicator Training Manual. Second Edition. Ithaca, 
NY. 1990. (Management Practice Design Standard and Specification) 
 
Environmental Protection Agency. Protection Groundwater: Pesticides and Agricultural 
Practices. Washington, DC. February 1988. 
 
NWQEP. Best Management Practices for Agricultural Nonpoint Source Control. IV. Pesticides. 
Biological and Ag. Engineering Dept. North Carolina State University. Raleigh, NC. September 
1984. 
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PESTICIDE MANAGEMENT: 
Evaluation of Site-Specific Leaching and Surface Loss Potentials 

 
DEFINITION  
Computer analysis of pesticides, soils and climatic factors to identify relative potentials for 
surface loss and leaching of pesticides. 
 
WATER QUALITY PURPOSE 
To identify relative potential surface loss and leaching of pesticides from soils and prevent 
contamination of surface and groundwater resources. 
 
SOURCE CATEGORY 
Agriculture / Surface Runoff. 
 
WHERE USED 
On agricultural land prior to final selection of a pesticide.  
 
POLLUTANTS CONTROLLED 
Pesticides. 
 
PRACTICE DESCRIPTION 
Evaluation of site-specific leaching and surface loss potentials is a preventative management 
practice that is an integral part of a pesticide management system.  An evaluation of site-specific 
leaching and surface loss potentials is conducted using Windows Pesticide Screening Tool 
(WIN-PST) software, developed by USDA-NRCS National Water and Climate Center. 
Note: (WIN-PST can be downloaded at:  www.ncc.nrcs.usda.gov)  
 
PRACTICE EFFECTIVENESS 
When applicators evaluate site-specific leaching and surface loss potentials of pesticides, prior to 
their use, applicators gain improved knowledge which can lead to a change in pesticide use and 
management.  As a decision-making tool, this management practice is very effective, allowing 
applicators an opportunity to rapidly conduct a risk assessment of their specific pesticide/soil 
combination. 
 
IMPACT ON SURFACE WATER 
Beneficial. When the results of this computer analysis are implemented, and all required 
management practices are applied, a beneficial impact on surface water can be expected. 
 
IMPACT ON GROUND WATER 
Beneficial. When the results of this computer analysis are implemented, and all required 
management practices are applied, a beneficial impact on groundwater can be expected. 
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ADVANTAGES 
• Preventative management practice evaluations can be performed rapidly, saving staff time and 

money.  
• Evaluations can be customized for on-site soil and pesticide conditions. 

 
DISADVANTAGES 
• This evaluation methodology is limited to stating risks in terms of high, medium and low 

probabilities. 
 
PRACTICE LIFESPAN 
Temporary. 
 
COST 
None. 
 
OPERATION AND MAINTENANCE 
Records on the pesticides used and the amounts along with the results need to be kept. 
 
MISCELLANEOUS COMMENTS 
WIN-PST is a pesticide environmental risk screening tool that is available to evaluate the 
potential for pesticides to move with water and eroded soil/organic matter and affect non-target 
organisms.   
WIN-PST users can specify pesticides by product name or active ingredient.   
Long-term human and fish toxicity data and ratings are also included in WIN-PST.  These 
toxicity ratings can be combined with the off-site movement potential ratings to provide an 
overall rating of potential risks from pesticide movement below the root zone and past the edge 
of the field. Evaluations of site-specific leaching and surface loss potentials can be conducted 
using WIN-PST by correcting the soil properties in the model based on field-specific soil 
analyses.  Used in conjunction with pesticide recommendations found in “Cornell Recommends 
for Integrated Field Crop Management,” WIN-PST can provide recommendations for alternative 
pesticides to further reduce surface loss and leaching potentials 
 
REFERENCES 
Cornell Cooperative Extension. Cornell Field Crops and Soils Handbook, Second Edition. 
Ithaca, NY. 1987.  
 
Cornell Cooperative Extension. Cornell Guidelines for: Field Crops, Livestock/Poultry, Stored 
Grains, Floriculture/Cultural, Forest Crops/Pest Control, Turfgrass, Vertebrates, Tree-Fruit, 
Grapes, Small Fruit, Vegetable/Potato. Ithaca, NY (Current Year). 
 
Cornell Cooperative Extension. Cornell University. Dept. of Soil, Crop and Atmospheric 
Sciences. Extension Series No. 1. van Es, Harold and Nancy M. Trautmann. Pesticide 
Management for Water Quality: Principles and Practices. Ithaca, NY. October 1990. 
(Management Practice Design Standard and Specification) 
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Cornell Cooperative Extension. Pesticide Applicator Training Manual, Second Edition. Ithaca, 
NY. (see individual Category manuals) 1990. 
 
NYS Department of Environmental Conservation. Longabucco, P., Controlling Agricultural 
Nonpoint Source Water Pollution in New York State: A Guide to the Selection of Best 
Management Practices to Improve and Protect Water Quality. Albany, NY. 1991. 
 
NWQEP. Best Management Practices for Agricultural Nonpoint Source Control: IV. Pesticides. 
Biology and Ag. Engineering Department. North Carolina State University. Raleigh, NC. 
September 1984. 
 
USDA. Extension Service. National Pesticide Soils Database and User Decision Support System 
for Risk Assessment of Ground and Surface Water Contamination (NPURG).  User's Manual. 
February 1991. 
 
USDA. Natural Resources Conservation Service. National Water Quality Technology 
Development Staff. Goss, Don W., Soils - Pesticide Introduction: Potentials for Loss. Fort 
Worth, TX. June 1990. 
 
Windows Pesticide Screening Tool (WIN-PST) software, developed by USDA-NRCS National 
Water and Climate Center. 
Note: (WIN-PST can be downloaded at:  www.ncc.nrcs.usda.gov)  
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PETROLEUM PRODUCT STORAGE SPILL PREVENTION AND CONTAINMENT 

 
DEFINITION 
A petroleum product storage tank is a stationary facility which may include one or more above-
ground tanks, underground tanks, or a combination of both, for the storage of liquid petroleum 
products such as diesel fuel, gasoline, fuel oil, lubricating oils, waste oils and kerosene.  (Note: 
Facilities with storae capacity grater than 1,100 gallos fall under the DEC’s Petroleum Bulk 
Storage Regulations 6 NYCRR pats 612-614 and must be registered every 5 years with DEC.)  
 
WATER QUALITY PURPOSE 
To prevent ground and surface waterbodies from contamination from petroleum storage facility 
leaks and spills. 
 
SOURCE CATEGORY 
Agriculture / Surface Runoff. 
 
POLLUTANTS CONTROLLED 
Petroleum products contain a number of potentially toxic compounds including common 
solvents, such as benzene, toluene, and xylene and additives such as ethylene dibrobide (EDB) 
and organic lead compounds. 
 
WHERE USED 
On agricultural operations where liquid petroleum products are stored  
 
PRACTICE DESCRIPTION 
This practice consists of a combination of one or more of the following depending on the water 
quality risk posed by the storage facility:  
1. Proper storage tank siting – includes consideration of soil characteristics (corrosivity, 

permeability, bearing capacity, etc.), depth to groundwater, distance from a surface 
waterbody (min. 500 ft. recommended) or drinking water well (minimum of 100' required 
preferably downslope), location of floodplains, vehicular traffic patterns around the tank site, 
and distance from existing and planned farm buildings (minimum of 25 feet recommended). 

2. Proper tank design and installation – includes the use of corrosive resistant tanks and pipes 
(e.g., tank contains label that it conforms with 6 NYCRR Part 614), double wall tanks with 
wall thickness of at least 7/16th" to protect against ballistics, steel posts to protect against 
vehicular traffic, anchoring or diking to avoid floatation in areas subject to flooding, a roof 
over tank to exclude rain water, etc., and utilizing an experienced tank installer who is 
familiar with state petroleum tank installation requirements. 

3. Spill and overfill prevention equipment – includes color coding of fill ports, operating and 
shutoff valves, gauges and high level alarms, automated shutoff devices, tank labels 
(showing design and working capacity), spill catchment basin for fill ports of underground 
storage tanks. 

4. Leak monitoring and tank inspection – includes checking of aboveground tank for corrosion 
and leaks, installing underground piping access ports for leak testing, installing a concrete 
pad under above-ground tanks to detect levels and installation of a monitoring well (e.g., 4" 
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slotted plastic pipe) between underground storage tank and secondary containment barrier.  
(Note: Any spills of 5 gal. or more need to be reported to DEC Spill Hotline, 800.457.7362 
within 24 hours.) 

5. Secondary containment barrier – includes aboveground engineered dikes, curbs, liners, or 
diversion system designed to contain spills from above-ground tank rupture, overfills, 
vandals and equipment failure.  Also included are drainage provisions for stormwater that 
accumulates within the dike, curb or liner and installing double-wall tanks.  
(Note: Any contaminated stormwater must be treated to reduce oil and grease concentration 
to 15 ppm before discharging.), also includes  

6. Spill emergency response plan –includes a written emergency plan at the storage facility 
location that shows action to be taken in case of a spill, leak, fire or explosion.  Cleanup 
equipment should also be available at the site.  Tank replacement - involves replacing 
underground bare steel tank with corrosive resistant tank especially if tank is 15 years or 
older.   

7. Closing down an out-of-service facility – includes removing all liquid petroleum material, 
disconnecting all fill lines and filling with inert material such as sand or concrete slurry, and 
site assessment.  (Note: DEC must be notified 30 days prior to filling or removal and 
permanently closed above ground tanks need to be stenciled with date of closure.) 

 
PRACTICE EFFECTIVENESS 
When designed, installed and maintained properly this practice can significantly reduce the risk 
of a cataclysmic event occurring from a petroleum spill or leak. 
 
IMPACT ON SURFACE WATER 
Beneficial. 
 
IMPACT ON GROUNDWATER 
Beneficial. 
 
ADVANTAGES 
• Provides direct protection to farmstead drinking water. 
• Benefits potential offsite water quality particularly if a site evaluation is conducted to identify 

those facilities that pose a significant pollution risk.   
 
DISADVANTAGES 
• Requires continuous monitoring for potential leakage. 

 
PRACTICE LIFESPAN 
Twenty-five (25) years. 
 
COST 
Varies depending on whether a new storage facility is needed to replace an existing leaking 
facility or whether an existing facility needs to be upgraded to include leak detection and spill 
prevention equipment. 
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OPERATION AND MAINTENANCE 
User should visually inspect tanks monthly and conduct structural inspection of the tank and 
lines every ten years.  In un-metered tanks the fuel level should be checked twice per month.  
The tank should not be used for 12 hours.  The level of fuel in the tank at start should be 
measured, recorded and compared with the level of fuel measured at the end of the 12-hour 
period.  Leak detection system if installed (e.g. monitoring well for underground tank and pad 
under tank if aboveground) should be checked daily.  A spill contingency plan should be 
developed for the farm and appropriate containment and control materials stored in a clearly 
marked, easily accessible cabinet or locker on the farm.  Records should be kept of dates and 
types of inspections performed, as well as any leaks detected.   
Note:  State law requires landowners to report any leak or spill of petroleum using the 24 hour 
spill hotline 1-800-457-7362. 
 
MISCELLANEOUS COMMENTS 
Leaks from underground petroleum storage are difficult to detect especially since most of the 
tanks installed on farms lack a leak monitoring system.  Also, most landowners are unaware of 
the significant groundwater contamination risk to their own water supply posed by these 
underground storage tanks. This practice may be eligible for cost-sharing.  Check with the local 
NRCS and/or SWCD office to determine practice eligibility and the availability of funds. 
 
REFERENCES 
University of Wisconsin-Extension, Cooperative Extension; Minnesota Extension Service; and 
the USEPA:  Farmstead Assessment System Worksheet #4 Assessing the Risk of Groundwater 
Contamination from Petroleum Product Storage and Fact Sheet #4 Reducing the Risk of 
Groundwater Contamination by Improving Petroleum Product Storage, Madison, Wisconsin, 
July 1991. 
 
NYSDEC, Petroleum Bulk Storage Regulation 6 NYCRR 612, 613 and 614.  Albany, NY, 
December, 1985. Revised February 12, 1992 
 
NYSDEC.  Milligan M.  Guidance Paper Method of Evaluating the Acceptability of a  diking 
System and Recommended Permeability Standards for Secondary Containment of Gasoline, #2 
Fuel Oil, #4 Fuel Oil and #6 Fuel Oil.  Albany, NY.  June 1988. 
 
NYSDEC.  Spots Guidance Series Memos #5 Inspection of Aboveground Petroleum Storage 
Tanks.  Albany, NY 1987.  #6 Overfill Prevention Equipment for Petroleum Storage Tanks.  
Albany, NY August 1994.  #10 Secondary Containment Systems for Aboveground Storage 
Tanks.  Albany, NY 1994.  #17 Alternatives to Secondary Containment for Small Aboveground 
Petroleum Tanks.  Albany, NY.  August 1994. 
 
Ontario Ministry of Agriculture Food and Rural Affairs.  Kennedy. B., Myslik J., Hilborn, D.  
Farm Contingency Plans, Ontario, Canada.  November 1994. 
 
USDA. Natural Resources Conservation Service. Agricultural Fuel Storage Facility, 701, May 
18, 1999. Syracuse, NY. (Management Practice Design Standard and Specification). 
WITHDRAWN 
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RIPARIAN BUFFER 

 
DEFINITION 
An area of trees, shrubs and grasses located adjacent to and up-gradient from water bodies. 
 
WATER QUALITY PURPOSE 
To intercept surface runoff, wastewater, subsurface flow and groundwater flow from agricultural 
upland sources, and to provide habitat benefits for both terrestrial and aquatic species. 
 
SOURCE CATEGORY 
Agriculture / Surface Runoff. 
 
POLLUTANTS CONTROLLED 
Nutrients, sediment, organic matter and some pesticides. 
 
WHERE USED 
At the margins of lakes, ponds, and streams which occur at the lower edge of upslope cropland 
or pasture; at the margin of any intermittent or permanently flooded, environmentally sensitive, 
open water wetlands which occur at the lower edge of upslope cropland or pasture; on karst 
(limestone) formations at the margin of sinkholes and other small groundwater recharge areas. 
 
PRACTICE DESCRIPTION 
Riparian buffers will consist of three distinct zones and be designed to filter surface runoff as 
sheet flow and downslope subsurface flow which occurs as shallow ground water.  Stream-side  
buffers will be designed to encourage sheet flow and infiltration and impede concentrated flow. 
 
Zone 1 will begin at the top of the streambank and occupy a strip of land with a fixed width of 
fifteen feet measured horizontally on a line perpendicular to the streambank.  Dominant 
vegetation will be composed of a variety of native riparian tree and shrub species and such 
plantings as necessary for streambank stabilization during the establishment period.  A mix of 
species will provide the prolonged stable leaf fall and variety of leaves necessary to meet the 
energy and pupation needs of aquatic insects. 
 
Zone 2 will begin at the edge of Zone 1 and occupy an additional strip of land with a minimum 
of 60 feet measured horizontally in the direction of flow.  Predominant vegetation will be 
composed of riparian trees and shrubs suitable to the site, with emphasis on native species and 
such plantings as necessary to soil stabilization during the establishment period.  Nitrogen fixing 
species should be discouraged where nitrogen removal or buffering is desired. 
 
Zone 3 will begin at the outer edge of Zone 2 and have a minimum width of 20 feet.  Additional 
width may be necessary to accommodate land shaping and mowing machinery.  Upgrazed 
grassland meeting the purpose and requirements stated below may serve as Zone 3.  Vegetation 
will be composed of dense grasses and forbs for structure stabilization, sediment control and 
nutrient uptake.  Mowing and removal of clippings is necessary to recycle sequestered nutrients, 
promote vigorous sod and control weed growth.  Zone 3 may be used for controlled intensive 
grazing when conditions are such that earthen water control structures will not be damaged.  
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PRACTICE EFFECTIVENESS 
The riparian buffer will be most effective when used as a component of a sound land 
management system including nutrient management and runoff, sediment and erosion control 
practices.  Filter strips are most effective when used in conjunction with erosion-reducing 
management practices.  Filter strips are very effective for sediment and sediment-bound pollutant 
removal (i.e., lead), with trapping efficiencies exceeding 50%.  Filter strips in riparian zones 
have trapped 85-90% of the sediment and up to 50% of the phosphorus leaving cultivated fields.  
Filter strips do not remove soluble phosphorus or nitrates effectively. 
 
IMPACT ON SURFACE WATER 
Beneficial. 
 
IMPACT ON GROUND WATER 
Slight.  Practice may increase transport of pollutants to groundwater by increased infiltration. 
 
ADVANTAGES 
• Provides low cost, cost-effective approach to surface water control of agricultural runoff. 

 
DISADVANTAGES 
• Requires a large land area.   
• May require land to be removed from production. 

 
PRACTICE LIFESPAN 
30 to 50 years, or more. 
 
COST 
Relatively low cost for seeding, and tree planting. 
 
OPERATION AND MAINTENANCE 
Inspect annually and immediately following severe storms for evidence of sediment deposit, 
erosion or concentrated flow channels.  Avoid use of fertilizers, pesticides, other chemicals, 
vehicular traffic or disturbance of vegetation and litter inconsistent with erosion control and 
buffering objectives.  Except for periodic cutting of mature trees, Zones 1 and 2 should remain 
undisturbed.  Zone 3 should be mowed periodically and the clippings removed to promote dense 
vegetative growth and removal of nutrients. 
 
MISCELLANEOUS COMMENTS 
This practice may be eligible for cost-sharing.  Check with the local NRCS and/or SWCD office 
to determine practice eligibility and the availability of funds. 
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REFERENCES 
USDA. Natural Resources Conservation Service. 2001.  National Handbook of Conservation 
Practices, Fencing, 382, March 2003.  Syracuse, NY.  (Management Practice Design Standard and 
Specification). 
 
USDA. Natural Resources Conservation Service. 2001.  National Handbook of Conservation 
Practices, Riparian Herbaceous Cover, 390, August 2006.  Syracuse, NY.  (Management Practice 
Design Standard and Specification). 
 
USDA. Natural Resources Conservation Service. 2001. National Handbook of Conservation 
Practices.  Riparian Forest Buffer, 391. March 2007.  Syracuse, NY.  (Management Practice Design 
Standard and Specification). 
 
USDA. Natural Resources Conservation Service. 2001.  National Handbook of Conservation 
Practices, Filter Strip, 393, March 2004.  Syracuse, NY.  (Management Practice Design Standard and 
Specification). 
 
USDA. Natural Resources Conservation Service. 2001.  National Handbook of Conservation 
Practices, Use Exclusion, 472, September 2006.  Syracuse, NY.  (Management Practice Design 
Standard and Specification). 
 
USDA. Natural Resources Conservation Service. 2001.  National Handbook of Conservation 
Practices, Forest site preparation, 490, October 2004.  Syracuse, NY.  (Management Practice Design 
Standard and Specification). 
 
USDA. Natural Resources Conservation Service. 2001.  National Handbook of Conservation 
Practices, Animal Trails and Walkways, 575, April 2007.  Syracuse, NY.  (Management Practice 
Design Standard and Specification). 
 
USDA. Natural Resources Conservation Service. 2001.  National Handbook of Conservation 
Practices, Stream Crossing, 578, April 2007.  Syracuse, NY.  (Management Practice Design Standard 
and Specification). 
 
USDA. Natural Resources Conservation Service. 2001.  National Handbook of Conservation 
Practices, Tree/Shrub Establishment, 612, March 2007.  Syracuse, NY.  (Management Practice 
Design Standard and Specification). 
 
USDA. Natural Resources Conservation Service. 2001.  National Handbook of Conservation 
Practices, Site Preparation, 801, September 10, 2002.  Syracuse, NY.  (Management Practice Design 
Standard and Specification). 
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SILAGE LEACHATE CONTROL 

 
DEFINITION 
The management of silage crops to reduce the generation of silage leachate and the collection, 
storage, transport, and disposal of the effluent and runoff from upright and bunk silos. 
 
WATER QUALITY PURPOSE 
To reduce and/or manage silo/silage leachate to reduce surface and ground water biochemical 
oxygen demand (BOD) loading. 
 
SOURCE CATEGORY 
Agriculture / Surface Runoff. 
 
POLLUTANT CONTROLLED 
Organic loading and Biochemical Oxygen Demand (BOD). 
 
WHERE USED 
In situations where the storage of silage and haylage can yield effluent and runoff which can 
enter either a surface water body or ground water.  This practice can be used in barnyards, 
farmsteads, fields, or other areas where upright silos, bunk silos and silage bagging systems are 
used. 
 
PRACTICE DESCRIPTION  
Silage effluent and runoff control is a combination of structural and non-structural management 
practices to either control the source of the material or manage the collection and disposal of it.  
Source reduction is accomplished by growing the proper variety of corn for the area.  Use of 
covered storage and exclusion of surface water runoff from the storage area will also reduce the 
source of silage leachate.  An alternative to source reduction is the collection, storage, treatment 
and disposal of the silo effluent and runoff.  If manure storage is available, the silage leachate 
can be directed there; otherwise separate collection and holding structures are necessary.  
Relocation of storage area is another option.  Often silage leachate is a seasonal problem 
resulting from the harvest of immature corn and will require short term management.  Silage 
leachate resulting from the passage of rainfall and surface water runoff through the storage may 
be address through the installation of a low flow collection system and a bypass system, in 
conjunction with a filter area, for high flows. 
 
PRACTICE EFFECTIVENESS 
Silage leachate exerts a high organic loading on the receiving water and produces a high 
Biochemical Oxygen Demand (BOD) which will deplete available dissolved oxygen resulting in 
fish kills, tastes and odors, and a general unaesthetic appearance.  The proper management of 
leachate from silos and other types of storage facilities will eliminate these problems close to 
100% of the time with the exceptions being during unusual weather patterns or extreme weather 
events. 
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IMPACT ON SURFACE WATER 
Beneficial. Reduces organic loading and resultant depletion of dissolved oxygen. 
 
IMPACT ON GROUND WATER 
Beneficial. The oxygen depletion in ground water resulting from organic loading can cause bad 
odors and tastes which may be sustained for extended periods of time due to very low re-aeration 
rates. 
 
ADVANTAGES 
• May be corrected by growing a different variety of corn.   
• Prevents surface runoff of nutrients. 
• Prevents kill zones from concentrated effluent. 

 
DISADVANTAGES 
• Can be expensive if collection and storage are required.   
• Due to amino acid content of silage leachate, collection facilities should be made of corrosion 

resistant material and land application should be carefully managed to prevent kill-off. 
 
PRACTICE LIFESPAN 
• Non-structural measures – as long as the farmer utilizes the practices.   
• Structural measures - up to 25 years. 

 
COST 
Variable depending on the system which is installed. 
 
OPERATION AND MAINTENANCE 
• Keep location records to reduce potential over application of silage leachate.   
• Periodically inspect and repair storage facility to prevent no leakage through floors and walls.   
• Periodically inspection and repair pipes and other connections to eliminate leakage. 

 
MISCELLANEOUS COMMENTS 
This practice may be eligible for cost-sharing.  Check with the local NRCS and/or SWCD office 
to determine practice eligibility and the availability of funds. 
 
REFERENCES 
DuPoldt, Carl and James Cropper. Silage Leachate and Water Quality. Environmental Quality 
Technical Note No. 5 (Draft), US). NRCS, Chester, PA. 1995. 
 
“Environmental Factors to Consider When Expanding Dairies” 1999 NRAES-95 
 
USDA. Natural Resources Conservation Service. 2001.  National Handbook of Conservation 
Practices, Pipeline, 516, April 2007.  Syracuse, NY.  (Management Practice Design Standard and 
Specification). 
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USDA. Natural Resources Conservation Service. 2001.  National Handbook of Conservation 
Practices, Structure for Water control, 587, April 2007.  Syracuse, NY.  (Management Practice 
Design Standard and Specification). 
 
USDA. Natural Resources Conservation Service. 2001.  National Handbook of Conservation 
Practices, Heavy Use Area Protection, 561, October 2003.  Syracuse, NY.  (Management 
Practice Design Standard and Specification). 
 
USDA. Natural Resources Conservation Service. 2001.  National Handbook of Conservation 
Practices, Wastewater Treatment Strip, 635, April 2007.  Syracuse, NY.  (Management Practice 
Design Standard and Specification). 
 
Wright, Peter and Peter Vanderstappen, Base Flow Silage Leachate Control, ASAE, Atlanta 
George, December 1994. Page #94-2560.  
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STRIPCROPPING 

 
DEFINITIONS 
Growing annual and perennial crops in a systematic arrangement of strips or bands that are 
aligned with the contour of the land.   
 
WATER QUALITY PURPOSE   
To reduce erosion and control surface water runoff on sloping fields. 
 
SOURCE CATEGORY  
Agriculture / Surface Runoff. 
 
POLLUTANTS CONTROLLED   
Sediment and solid phase nutrients. 
 
WHERE USED   
Highly erodible cropland with field slopes less than 12% and on fields requiring crop rotation. 
 
PRACTICE DESCRIPTION   
Stripcropping consists of alternating strips of annual row crops, and/or small grains, with 
perennial grass and/or legume strips, planted on the contour and rotated for a specified number of 
years.  The width of the alternating strips is a function of the field slope, type of crops grown, 
and the size of the farmer's equipment. 
 
Stripcropping controls runoff by intercepting rainfall, reducing the amount of surface water 
runoff, and increasing infiltration, thereby reducing sediment and nutrient delivery to 
waterbodies. 
 
PRACTICE EFFECTIVENESS   
Stripcropping can reduce surface runoff by as much as 85%.  Contour strips can be significantly 
more effective than contouring alone, especially on long slopes and in intense rainfall areas.  
High quality sod strips reportedly have filtered 75% or more of the suspended sediment in runoff 
from the tilled strip.  Contour strips on slopes of 2-7% can reduce erosion by as much as 75% 
compared to planting up and down the hill.  Fall-seeded grain strips are only half as effective as 
sod strips while corn and spring-seeded grains are least effective. 
 
IMPACT ON SURFACE WATER   
Beneficial. 
 
IMPACT ON GROUNDWATER 
Slight-Moderate.  Practice increases infiltration and may increase the potential of groundwater 
contamination. 
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ADVANTAGES   
• Is inexpensive and easy to install by farmer.  
• Breaks insect and weed cycles when combined with a crop rotation.   
• Increases organic matter content.   
• Improves soil structure.     
• May reduce the amount of pesticides used since commodity crop acreage is limited. 

 
DISADVANTAGES   
• Limits the years and acreage of a commodity.   
• May prevent installation of contour stripcropping on irregular field topography.   

 
PRACTICE LIFESPAN   
Indefinite. 
 
COST   
$30.00 per acre. 
 
OPERATION AND MAINTENANCE   
Minimal. Strip boundaries must be maintained.  Rotate sod strips according to planned 
conservation cropping sequence. 
 
MISCELLANEOUS COMMENTS   
This practice may be eligible for cost-sharing.  Check with the local NRCS and/or SWCD office 
to determine practice eligibility and the availability of funds. 
 
REFERENCES 
Chesapeake Bay Nonpoint Source Program Evaluation Panel. Overview of the Effectiveness of 
Best Management Practices, Annapolis, MD.  June 1990. 
 
NWQEP.  Best Management Practices for Agricultural Nonpoint Source Control: III., Sediment.  
Biology and Ag. Engineering Department, North Carolina State University, Raleigh, NC.  1982. 
 
NYS Department of Environmental Conservation. Longabucco, P., Controlling Agricultural 
Nonpoint Source Water Pollution in New York State: A Guide to the Selection of Best 
Management Practices to Improve and Protect Water Quality, Albany, NY. 1991. 
 
USDA Natural Resources Conservation Service.  Effects of Conservation Practices on Water 
Quantity and Quality.  Washington, DC.  October 1988. 
 
USDA. Natural Resources Conservation Service. 2001.  National Handbook of Conservation 
Practices, Obstruction Removal, 500, April 2007.  Syracuse, NY.  (Management Practice Design 
Standard and Specification). 
 
USDA Natural Resources Conservation Service.  2001.  National Handbook of Conservation 
Practices.  Stripcropping, 585, July 2002.  Syracuse, NY. (Management Practice Design Standard 
and Specification). 
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USDA. Natural Resources Conservation Service. 2001.  National Handbook of Conservation 
Practices, Subsurface Drainage, 606, April 2007.  Syracuse, NY.  (Management Practice Design 
Standard and Specification). 
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TERRACES 

 
DEFINITION 
An earth embankment, a channel, or a combination ridge and channel constructed across the 
slope. 
 
WATER QUALITY PURPOSE 
To reduce slope length and surface runoff, thereby reducing erosion and sediment delivery to 
waterbodies. 
 
SOURCE CATEGORY 
Agriculture / Surface Runoff. 
 
POLLUTANTS CONTROLLED 
Sediment and sediment-bound nutrients. 
 
WHERE USED 
On highly erodible land where soil erosion and runoff must be controlled.  Terraces can also be 
used on droughty soils that require moisture conservation. 
 
PRACTICE DESCRIPTION 
Terraces control erosion by shortening slope length and regulating surface runoff.  Terraces 
intercept and conduct surface runoff at a non-erosive velocity to stable outlets, reducing 
ephemeral and gully erosion. 
 
Terraces are designed to control runoff from a 10-year frequency, 24-hour storm.  Runoff can be 
stored in terraces for up to 48 hours.  Terraces trap sediment and reduce sediment-bound 
pollutants in surface runoff. 
 
PRACTICE EFFECTIVENESS 
Terraces reduce soil erosion by 75% to 98%.  Nutrient losses are reduced by 55% to 90% and 
runoff is reduced by 70% to 90%. 
 
IMPACT OF SURFACE WATER  
Beneficial. 
 
IMPACT ON GROUND WATER 
Slight to moderate.  In the absence of a nutrient management program, terraces may increase 
nutrient leaching to groundwater.  Impacts on groundwater may be reduced by increasing terrace 
release rates, thereby decreasing runoff storage time and potential soil saturation. 
 
ADVANTAGES 
• Controls gully and ephemeral erosion.   
• Provides flood protection for crop fields.   
• Stores runoff up to 48 hours, allowing sediment and sediment-bound pollutants to settle out. 
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DISADVANTAGES 
• Increases soil saturation and potential leaching of pesticides to groundwater with extended 

runoff storage.   
• Are very expensive and usually are not considered cost-effective management practices. 

 
PRACTICE LIFESPAN 
Ten to twenty-five years. 
 
COST 
Terrace installation costs average $200/acre. 
 
OPERATION AND MAINTENANCE 
Maintain terrace capacity, storage, ridge height and outlets.  Clean out inlets for underground 
outlets.  Remove sediment build-up and redistribute.  Check structure after storm events. 
 
MISCELLANEOUS COMMENTS 
This practice may be eligible for cost-sharing.  Check with the local NRCS and/or SWCD office 
to determine practice eligibility and the availability of funds. 
 
REFERENCES 
Chesapeake Bay Nonpoint Source Programs Evaluation Panel. Overview of the Effectiveness of 
Best Management Practices. June, 1990. 
 
USDA. Natural Resources Conservation Service. Effects of Conservation Practices on Water 
Quantity and Quality. October, 1988. 
 
USDA. Natural Resources Conservation Service.  2001.  National Handbook of Conservation 
Practices.  Terraces, 600, July 2002.  Syracuse, NY. (Management Practice Design Standard and 
Specification). 
 
USDA. Natural Resources Conservation Service. 2001.  National Handbook of Conservation 
Practices, Underground Outlet, 620, March 2001.  Syracuse, NY.  (Management Practice Design 
Standard and Specification). 
 
USDA. Natural Resources Conservation Service. 2001.  National Handbook of Conservation 
Practices, Water and Sediment Control Basin, 638, May 2002. Syracuse, NY.  (Management 
Practice Design Standard and Specification). 
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WATERWAY 

 
DEFINITION 
A natural or constructed below ground level channel of parabolic or trapezoidal cross-section 
that is stabilized with vegetation for the stable conveyance of runoff. 
 
WATER QUALITY PURPOSE 
To control erosion and convey runoff from concentrated agricultural areas or structures to a 
suitable outlet. 
 
SOURCE CATEGORY 
Agriculture / Surface Runoff. 
 
POLLUTANTS CONTROLLED 
Sediment and nutrients. 
 
WHERE USED 
In agricultural fields and below livestock areas where concentrated runoff could cause erosion. 
 
PRACTICE DESCRIPTION 
Grassed waterways control surface runoff by safely conveying surface runoff volumes to 
protected outlets to prevent gully erosion.  Grassed waterways are designed to confine and carry 
the peak rate of runoff from a 10-year frequency, 24-hour duration storm, as a minimum.  On 
slopes of less than 1% where out-of-bank flow will not cause erosion or property damage, the 
requirement for confinement of flow is not a design requirement. 
 
PRACTICE EFFECTIVENESS 
Grassed waterways are effective in containing and conveying runoff and may be somewhat 
effective at treating sediment and nutrient-laden runoff.  Computer modeling indicates that 
grassed waterways reduce erosion by about 65%, total N by nearly 30%, and total P by 50%.  
Filter areas should be considered were high sediment, total N and total P loads are anticipated.  
 
IMPACT ON SURFACE WATER 
Variable. Impacts may be mitigated by incorporating an overland-flow treatment system, such as 
a filter area or retention basin before discharging to a waterbody.  By reducing gully erosion and 
trapping sediment and sediment-bound pollutants on-site, losses to streams are reduced. 
 
IMPACT ON GROUND WATER 
Slight.  Computer modeling indicates slight leaching of nitrates to groundwater. 
 
ADVANTAGES 
• Controls surface runoff and gully erosion.   
• Are relatively easy to design and install.   
• Functions like a filter strip with the same benefits when channel runoff flow is shallow. 
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DISADVANTAGES 
• Unsuitable for areas where a base flow exists (sustained wetness prevents adequate vegetative 

cover) unless a stone-center lining and a subsurface drain are installed.   
• Will trap excessive amounts of sediment and become useless when installed below high 

sediment-producing areas.   
• Takes land out of crop production. 

 
PRACTICE LIFESPAN 
Ten (10) years. 
 
COST 
Approximately $4.00-$8.00 per ft. 
 
OPERATION AND MAINTENANCE 
Performed annually and after large storm events.  Inspect channel cross-section for stable side 
slopes, points of scour, rodent holes, and breaches.  Check channel bottom for erosion or 
excessive scour, deposition of sediment or other obstructions.  Outlets should be checked to 
ensure that they remain adequate, show no sign of erosion or loss of structural integrity. 
 
MISCELLANEOUS COMMENTS 
Practice may be eligible for cost-sharing.  Check with the local NRCS and/or SWCD office to 
determine practice eligibility and the availability of funds 
 
REFERENCES 
Chesapeake Bay Nonpoint Source Program Evaluation Panel. Overview of the Effectiveness of 
Best Management Practices. Background Paper. June, 1990. 
 
New York State Standards and Specifications for Erosion and Sediment Control.  August 2005.  
(Design Standards and Specifications) 
 
Federal Highway Administration. Office of Research, Development, and Technology.  
Management Practices for Mitigation of Highway Stormwater Runoff Pollution.  McLean, VA.  
June 1985. 
 
NWQEP.  Best Management Practices for Agricultural Nonpoint Source Control: III., Sediment.  
Biology and Ag. Engineering Department, North Carolina State University, Raleigh, NC.  1982. 
 
NYS Department of Environmental Conservation. Longabucco, P., Controlling Agricultural 
Nonpoint Source Water Pollution in New York State: A Guide to the Selection of Best 
Management Practices to Improve and Protect Water Quality, Albany, NY. 1991. 
 
USDA Natural Resources Conservation Service.  2001.  National Handbook of Conservation 
Practices.  Grassed Waterway, 412, April 2000.  Syracuse, NY.  (Management Practice Design 
Standard and Specification). 
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USDA. Natural Resources Conservation Service. 2001.  National Handbook of Conservation 
Practices, Lined Waterway or Outlet, 468, July 2002.  Syracuse, NY.  (Management Practice 
Design Standard and Specification). 
 
USDA. Natural Resources Conservation Service. 2001.  National Handbook of Conservation 
Practices, Subsurface Drainage, 606, April 2007.  Syracuse, NY.  (Management Practice Design 
Standard and Specification). 
 
USDA. Natural Resources Conservation Service, Effects of Conservation Practices on Water 
Quantity and Quality. October, 1988. 
 
Virginia Polytechnic Institute, Dept. Ag. Engineering, Dillaha, Theo A., Role of Best 
Management Practices in Restoring the Health of the Chesapeake Bay: Assessments of 
Effectiveness.  Blacksburg, VA.  April 1990.   
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