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Chapter 8 : Land Application of Waste 
8.1 Introduction 

 
In an effort to benchmark policies pertaining to the land application of waste, one survey was developed 
for biosolids and residential septage, and a second survey for manure.  The Environmental Protection 
Agency (EPA), state agencies, and EPA regional offices were surveyed with regards to land application 
of waste requirements including weather-related restrictions, agronomic rates, monitoring and 
certification requirements, historical records, and best management practices (BMPs).  The “Land 
Application of Biosolids and Septage” survey elicited 31 responses: EPA Headquarters, EPA Region 3, 
EPA Region 5, EPA Region 6, EPA Region 8, EPA Region 9, AZ, CT, FL, GA, IA, KS, LA, ME, MA, 
MI, MN, MO, MT, NV, NJ, NY, NC, ND, OH, OR, TX, VT, VA, WA, and WI.  
 
On August 4, 2009 the Michigan Department of Environmental Quality work group leaders noted that 
since biosolids regulatory requirements are relatively well documented, further research efforts should 
focus on septage regulation. With the revised focus on septage regulatory policies, our survey responses 
became less relevant and this required greater reliance on internet research.  For instance, the Indiana and 
Illinois sections are based solely on internet research. As a result, we have abbreviated the biosolids 
section and created a separate section on septage. For the survey results please refer to the electronic 
appendix, “Survey Responses.” For more information on biosolids please refer to the North East 
Biosolids and Residuals Association (NEBRA) “National Biosolids Report, Appendix D, Alabama - 
Missouri” and “National Biosolids Report, Appendix D, Montana - Wyoming” reports.1 
 
The section on septage includes several survey summaries heavily supplemented by internet research 
findings. In order to provide a national view of the topic, we have included text from the North East 
Biosolids and Residuals Association (NEBRA) “U.S. and State-by-State Biosolids Regulation Quality, 
Treatment, and End Use and Disposal Data” report, published December 31, 2007 for its value as an 
extensive resource on septage management data across the nation.  
 
The “Land Application of Manure” survey elicited 21 responses: EPA Region 6, EPA Region 7, CT, FL, 
GA, IN, IA, KS, MA, MI, MN, MO, NE, NH, NJ, NC, ND, OH, OR, TX, and WA. In all cases, survey 
responses were supplemented by internet research. The California and EPA sections are based solely on 
internet research. This section summarizes the state interpretations of the national-level Final 2008 CAFO 
Rule, which clearly defines the regulatory requirements that pertain to the land application of CAFO 
waste.  The section also reflects the states’ flexibility of determining their permitting approach 
(individual, general, watershed-based), state technical standards and nutrient management, no-potential-
to-discharge determinations, and alternative performance standards.2 Of the states surveyed, none require 
monitoring pharmaceuticals, and only Florida reports monitoring pathogens. Georgia and North Carolina 
stand alone in requiring the monitoring of zinc and copper in land-applied waste.  Most states report 
nutrient monitoring, with the exception of Massachusetts, New Jersey, and New Hampshire.  These three 
states only require monitoring if surface or ground water impacts are observed. Though there is no 
national standard on weather-specific land application restrictions, many states follow the EPA’s 
encouragement to restrict land applications during wet weather events. Applications on saturated, frozen 
or snow-covered ground are often prohibited or discouraged in the states’ permits. Applications to tiled 
land are allowed in most states and are subject to the EPA requirement for a 100 foot setback from the tile 
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intake, or a 35 foot setback in the presence of a permanently vegetated buffer, or a site specific 
demonstration that setback is not necessary. Florida and New Hampshire prohibit land applications of 
waste on tiled land. Many states address slope restrictions through the use of the Phosphorous-Index, 
which requires consideration of the slope of an application site when calculating an agronomic rate.  Only 
three of the state agencies survey, Minnesota, Missouri, and Ohio, report specific slope restrictions.  In 
regards to certification requirements, California, Georgia, Iowa, Florida, Kansas, Minnesota, North 
Carolina, and Ohio report certification requirements for applicators, samplers or management plan 
authors. Agronomic rates are generally limited to by nitrogen and phosphorous crop uptake rates. 
 
8.2 Biosolids 
8.2.1 Pathogen Removal 
 
Illinois* 
In order to control the pathogen content and odor of land-applied sludge, the sludge must first be digested 
or stabilized. Several methods have been approved for digesting sludge, including aerobic digestion, 
anaerobic digestion, composting, and “lime stabilization.”   
 
Indiana* 
In order to reduce the pathogen load and odor of land-applied sludge, the sludge must first be digested or 
stabilized. Several methods have been approved for digesting sludge, including aerobic digestion, 
anaerobic digestion, composting, and “lime stabilization.”   
 
Michigan 
The Michigan Department of Environmental Quality (MI DEQ) requires that sludge be digested or 
stabilized prior to land application in order to reduce pathogen loads and odor.  In addition MI DEQ 
requires permittees to monitor biosolids for pathogens.  Monitoring of septage waste for pathogens is not 
required. 3 
 
8.2.2 Application Requirements 

 
8.2.2.1 Application during/before wet weather 
 
Illinois* 
Sludge must not be applied to land during precipitation events or when the soil is saturated with water.  It 
is also recommended that operators avoid applying sludge if a ¼ rainfall event occurs during the 24 hours 
preceding the scheduled time of application.4 
 
Indiana* 
Biosolids and industrial waste cannot be land applied if the soil is saturated and the “moisture holding 
capacity” of the soil has been exceeded. 
 
Michigan 
MI DEQ prohibits the application of CAFO waste to fields that are saturated with water if there is a risk 
that the land-applied waste will run-off into wetlands or other waters of the state.5  
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8.2.2.2 Application to frozen ground 
 
Illinois* 
Sludge may be applied to frozen ground if the ground is not covered with ice or snow.  In addition to this 
requirement, the slope of the application site must not exceed 5% and there must also be a 200 foot 
vegetated buffer or “grassy area” between the application site and any nearby surface waters or potable 
water supply wells.6   
 
Sludge applications to snow or ice covered-ground is only allowed during emergencies, and these types of 
applications require permit approval. Permit approval may be granted if the operator can demonstrate that 
the following conditions have been met:   

1. The treatment plant does not have sufficient storage space to accommodate the sludge.  
2. The slope of the field does not exceed 5%.   
3. Runoff control measures have been installed to manage stormwater discharges from the 

application site.  Recommended BMPs include vegetative fence rows, contour farming, 
terracing, catchment basins, and vegetated buffers.   

4. There is no human habitation in the vicinity of the field. 
5. It is not feasible to landfill the sludge.7 

 
Indiana* 
Biosolids or industrial waste may only be applied to snow or ice-covered ground if two conditions are 
met. First, the operator must be able to demonstrate that there is no risk of the land-applied waste 
discharging to surface waters or contaminating ground water. Second, a management plan must be 
submitted and approved by the commissioner. The management plan must specify appropriate setback 
distances from residences, surface waters, wells, and “other structures.” The management plan must also 
provide a detailed description of the proposed application site. The description must specify the depth of 
the water table, the slope of the land, and it must specify whether the proposed application site is a flood 
plain or not.  The management plan must also identify the person(s) who will provide supervision and 
operational oversight.”8 
 
Michigan 
MI DEQ prohibits the application of CAFO waste to frozen or snow-covered ground if there is a risk that 
the land-applied waste will run-off into waters of the state, including wetlands.  
 
8.2.2.3 Application restrictions to known features 
 
Indiana* 
IDEM has developed setback distances to restrict land applications near “surface conduits to subsurface 
features.”  These setback distances would presumably apply to tile intake structures, and should thus 
minimize the contamination of tile discharges. The setback distances vary according to the application 
procedure.  The setback distance for land-applied biosolids that are not incorporated into the soil is 300 
feet.  The setback distance for land-applied biosolids that are injected or incorporated into the soil “by end 
of day” is 33 feet.9 
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Michigan 
MI DEQ does allow land application of biosolids to tiled fields.  There is no indication that MI DEQ has 
developed setback distances to prevent contamination of tile discharges.   
 
8.2.2.4 Agronomic rates 
 
Illinois* 
If an operator intends to land-apply sludge for 5 years or less, the maximum loading rate will be based on 
the nitrogen requirements of the crop grown at the application site. When calculating agronomic rates, 
operators must utilize the nitrogen availabilities provided below, which vary according to soil type and 
application method.  The nitrogen availability provided in Table Table 8-1 is the estimated nitrogen 
availability for the year of application.10   
 
Table 8-1. Illinois EPA’s Estimated Ammonia Nitrogen Availability 

Application Method: Surface Application without incorporation 
Soil Type Nitrogen Availability 
Sand and non-sandy soil 50% NH availability 
Tight clay soil 25% NH availability 
  

Application Method: Surface Application with chisel, plowing, disking, etc. 
Sandy soil 50% NH availability 
Non-sandy soil 80% NH availability 
  

Application Method: Subsurface application (injection) 
Sandy soil 50% NH availability 
Non-sandy soil  100% NH availability 

 
Illinois EPA (IL EPA) recommends that operators measure the phosphorus content of soil and the total 
phosphorus of land-applied sludge every 2 years. After 5 years of applying sludge to an application site, 
operators are required to monitor the phosphorus content of the soil. IEPA prohibits the land application 
of sludge once the phosphorus content of the soil exceeds 400 pounds per acre for sandy soil or 800 
pounds per acre for non-sandy soil.11 
 
Indiana* 
Indiana Department of Environmental Management (IDEM) has developed maximum crop and annual 
loading rates for biosolids and industrial waste in an effort to regulate plant available nitrogen (PAN) 
loading (Table Table 8-2).12   
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Table 8-2. IDEM’s PAN Loading for Biosolids 

Crop Plant Available Nitrogen (PAN) loading for 
crop production (Pounds of PAN per acre) 

Corn 200
Soybeans 100
Hay, pasture 100
Cereal grain 100
Set aside/idle 50
 
 
Michigan 
MI DEQ’s “General Permit Authorizing Land Application of Biosolids” requires that operators apply 
biosolids at application rates that are equal to or less than the agronomic rate.13  Furthermore, MI DEQ 
requires permittees to perform biosolids nutrient monitoring in order to control agronomic rates.  
Although the general permit does not specify the method for calculating an agronomic rate, MI DEQ 
recommends that operators use the “multi-year plant available nitrogen method.”  
 
8.2.3 Monitoring Requirements and Pollutant Loading Rates 
 
PCBs 
 
Illinois* 
In an effort to minimize exposure to polychlorinated biphenyls (PCBs) among domesticated animals and 
human populations alike, the Illinois Environmental Protection Agency has developed PCB limitations 
for contaminated sludge. Sludge that is contaminated with PCBs at a concentration of 10 mg/kg (dry 
weight basis) or higher must be incorporated at application sites that are used for growing animal feed.  
Furthermore, sludge that is contaminated with PCBs at a concentration of 50 mg/kg (dry weight) or 
higher cannot be used for land application.14 
 
Indiana* 
Operators are required to sample and analyze biosolids for heavy metals, pathogens, and PCBs.  The 
monitoring frequency is determined by the amount of biosolid or industrial waste that is applied to an 
application site (Table 8-3).15    
 
Table 8-3. IDEM’s Biosolids Monitoring Frequency 
Amount of Biosolid or Industrial 
Waste land-applied(dry tons per 365 
day period) 

Monitoring Frequency 

Greater than 0 but less than 319 Once every 12 months  
Equal to or greater than 319 but less than 
1,653  

Once every 3 months  

Equal to or greater than 1,653 but less 
than 16,530  

Once every 2 months  

Equal to or greater than 16,530  Once per month  
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In an effort to minimize exposure to polychlorinated biphenyls (PCBs) among domesticated animals and 
human populations alike, IDEM prohibits the land-application of biosolids or industrial wastes that 
contain PCBs at concentrations of 2 milligrams per kilogram on a dry weight basis. 
 
Michigan 
MI DEQ has not developed regulatory requirements for controlling pharmaceuticals and personal 
care products (PPCPs) in land-applied biosolids nor does the agency require operators to monitor 
biosolids for these pollutants. 
  
Heavy Metals  
 
Illinois* 
Before operators can apply sludge to an application site, they must first demonstrate that the cation 
exchange capacity (CEC) of the soil is sufficient to retain heavy metals. Heavy metal leaching will be 
minimized if the soil has a CEC in the range of 5 to 15 meq/100 gm; soils with CECs outside this range 
are not suitable for sludge application. Operators must measure the pH and CEC at the proposed 
application site and include these measures in the permit application.16   
 
IL EPA has developed “loading rates” for heavy metals in order to limit the accumulation of heavy metals 
in soils fertilized with biosolids or industrial waste (Table 8-4).  The loading rates apply over the lifespan 
of an application site. If the CEC of the soil is less than 5 meq/100 gm, the maximum acceptable loading 
rates are divided in half.17  If the CEC of the soil is greater than 15 meq/100 gm, then the maximum 
acceptable loading rates for heavy metals may be doubled.18  

 
Table 8-4. IL EPA Biosolids Loading Rates 
Heavy Metal Maximum Acceptable Loading Rate over 

the life of an application site (pounds/acre) 
Lead 1000
MN 900
Zn 500
Cu 250
Ni 100
Cd 10

 
If the cumulative pollutant loading rate for a particular pollutant has been reached at an application site, 
IEPA will only reissue a permit authorizing land applications of sludge if the operator provides a detailed 
analysis of the condition of the application site in regards to heavy metal contamination. The summary 
must include the results of groundwater monitoring, soil monitoring, and plant tissue analysis.  The 
operator must also describe any additional “operational controls” that he or she will implement in order to 
minimize heavy metal exposures.19  
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Indiana* 
The Indiana Department of Environmental Management (IDEM) seeks to control the heavy metal content 
of land-applied biosolids by requiring operators to adhere to heavy metal ceiling concentrations (Table 
8-5).  Operators must monitor heavy metals in biosolids and industrial waste, and if the waste products 
contain heavy metal(s) at concentrations that exceed the specified ceiling concentrations, then the 
contaminated waste must not be land-applied20. The following ceiling concentrations are identical to 
ceiling concentrations specified in 40 CFR part 503.21  

 
Table 8-5. IDEM Biosolids Ceiling Concentrations 

Heavy Metal Pollutant Ceiling 
Concentration 
(milligrams per kilogram) 

Arsenic 75
Cadmium 85
Copper 4300
Lead  840
Mercury 57
Molybdenum 75
Nickel 420
Selenium 100
Zinc 7500

 
The IDEM has developed cumulative pollutant loading rates for heavy metals in order to limit the 
accumulation of heavy metals in soils fertilized with biosolids or industrial waste (Table 8-6). Once the 
cumulative pollutant loading rate for a particular heavy metal has been reached at an application site, 
waste-to-land applications should cease.22 The cumulative pollutant loading rates for all of the following 
heavy metals are slightly more stringent than the standard cumulative pollutant loading rates specified in 
40 CFR part 503.23 

 
Table 8-6. IDEM Biosolids Pollutant Loading Rates 
Heavy Metal Cumulative Pollutant 

Loading Rate (pounds per 
acre) 

Arsenic 36
Cadmium 34
Copper 1,388
Lead  267
Mercury 15
Molybdenum Not applicable
Nickel 374
Selenium 89
Zinc 2,499
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Michigan 
MI DEQ requires monitoring of land-applied biosolids for heavy metals.  The frequency of monitoring is 
either dictated by the number of “hauling periods” that occur at a particular waste treatment 
facility or the amount of biosolids generated by a facility over the course of a year, whichever is 
greater.  The specific monitoring frequency information is specified in table 8-7 of MI DEQ’s 
“General Permit Authorizing Land Application of Biosolids.” 24  If monitoring reveals that the 
biosolids generated by a particular facility exceed the monthly pollutant concentration limitations 
specified in MI DEQ’s permit, than the monitoring frequency must be double the frequency 
specified in table 8-7. 25 
 
   Table 8-7. MI DEQ Monitoring Requirements for Biosolids26 

English Dry Tons (per year)  Frequency  
Greater than zero, but  
Less than 319  

Annually  
(Once per year)  

Equal to or greater than 319,  
But less than 1,650  

Quarterly  
(4 times per year)  

Equal to or greater than 1,650, But less 
than 16,500  

Once per 60 days  
(6 times per year)  

Equal to or greater than 16,500  Monthly (12 times per year)  
 
MI DEQ seeks to control the heavy metal content of land-applied biosolids by requiring operators to 
adhere to heavy metal ceiling concentrations. The ceiling concentrations specified in MI DEQ’s “General 
Permit Authorizing Land Application” are identical to the ceiling concentrations specified in 40 CFR part 
503.27  MI DEQ has also developed cumulative pollutant loading rates, which are specified in table 8-8.  
The cumulative pollutant loading rates are very similar the limitations specified in the U.S. EPA’s 40 
CFR part 503.28 
 
Table 8-8. Michigan Sludge Cumulative Pollutant Loading Rates (Maximum amount of an inorganic 
pollutant that can be applied to an area of land) 
Pollutant  Rate (lbs/acre) 
Arsenic 37 
Cadmium 35 
Copper 1335 
Lead 267 
Mercury 15 
Nickel 374 
Selenium 89 
Zinc 2492 
 
Minnesota 
The state does require monitoring of heavy metals in land-applied biosolids for arsenic, cadmium, copper, 
lead, mercury, molybdenum, nickel, zinc, and PCBs only from old sludge lagoons and when 
decommissioning old wastewater ponds. The monitoring frequency is determined by the amount of 
sludge applied to the field. The state used the federal ceiling concentrations for arsenic, PCBs, cadmium, 
copper, lead, mercury, molybdenum, nickel, selenium, and zinc. The agency does not require monitoring 
of heavy metals in land-applied residential septage. 29 
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The rule states that “no person shall apply bulk sewage sludge to agricultural lands, forest, a public 
contact site, or a reclamation site if any of the cumulative pollutant loading rates in  
Table 8- have been reached.  Before bulk sewage is applied the operator must contact the appropriate 
permitting authority to determine whether or cumulative pollutant loading rates have been reached. 
Applications must not exceed the listed cumulative pollutant loading rates or the bulk sewage sludge must 
be “exceptional quality sewage sludge.”30  
 
If bulk sewage sludge which has pollutant concentrations greater than those listed in  
 
Table 8- has been applied since July 20, 1993, and the cumulative amount is not known, no additional 
bulk sewage may be applied to that land.31 Bulk sewage sludge sold or given away in a bag or container 
must not be applied to land if the concentration of any pollutant exceeds the ceiling concentration in 
Table 8- or rates in  
Table 8-. 32 If the sludge is applied to a lawn or home garden the concentration of each pollutant cannot 
exceed limits in Table 8-9.  The product of the concentration of each pollutant in the sludge and the 
annual whole sludge application rate for the sludge must not cause the annual pollutant loading rate for 
the pollutant in  
Table 8- to be exceeded. 
 
Table 8-9. Minnesota’s Sludge Ceiling Concentrations 
Pollutant  Ceiling Concentration (mg/kg) 

Dry weight basis 
Arsenic 75
Cadmium 85
Copper 4300
Lead 840
Mercury 57
Molybdenum 75
Nickel 420
Selenium 100
Zinc 7500
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Table 8-10. Minnesota Sludge Cumulative Pollutant Loading Rates (Maximum amount of an inorganic 
pollutant that can be applied to an area of land) 
Pollutant  Rate (kg/ha) Rate (lbs/acre) 
Arsenic 41f 37
Cadmium 39 35
Copper 1500 1339
Lead 300 268
Mercury 17 15
Nickel 420 375
Selenium 100 89
Zinc 2800 2500

 
 
 
Table 8-11. Minnesota Sludge Pollutant Concentrations 
Pollutant  Monthly Average Concentrations (mg/kg) 

On a dray weight basis, the arithmetic mean of all measurements taken 
during the month. 

Arsenic 41 
Cadmium 39 
Copper 1500 
Lead 300 
Mercury 17 
Nickel 420 
Selenium 100 
Zinc 2800 
 
 
Table 8-12. Minnesota’s Annual pollutant loading rates per 365-day period (Maximum amount of a pollutant 
that can be applied to a unit area of land during a 365-day period) 
Pollutant  Rate (kg/ha) Rate (lb/ac) 
Arsenic 2.0 1.8 
Cadmium 1.9 1.7 
Copper 75.0 67.0 
Lead 15.0 13.0 
Mercury 0.85 0.76 
Nickel 21.0 19.0 
Selenium 5.0 4.5 
Zinc 140.0 125.0 
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Wisconsin 
Biosolids monitoring for arsenic, PCBs, cadmium, copper, lead, mercury, molybdenum, nickel, selenium, 
zinc, beryllium, and chromium is required at a frequency determined by the amount of sludge produced. 
There is also “a priority pollutant scan once per term.” Ceiling concentrations are in effect for arsenic, 
PCBs, cadmium, copper, lead, mercury, molybdenum, nickel, selenium, and zinc. 33 
 
Nutrients 
 
Illinois* 
In an effort to manage phosphorus soil levels, operators are required to monitor phosphorus in both land-
applied sludge and the soil at application sites.  If the phosphorus concentration at the application site 
exceeds 400 pounds per acre for sandy soil or 800 pounds per acre for non-sandy soil, then sludge 
applications must cease.  Regular soil monitoring must commence after sludge has been applied to the 
same field for 5 years.34 

 
Indiana* 
IDEM has developed maximum crop and annual loading rates for biosolids and industrial waste in an 
effort to control plant available nitrogen (PAN) loading.35 See Table 8-. 
 
Table 8-13. IDEM Nitrogen Loading for Biosolids 
Crop Plant Available Nitrogen (PAN) loading for 

crop production (Pounds of PAN per acre) 
Corn 200
Soybeans 100
Hay, pasture 100
Cereal grain 100
Set aside/idle 50
 
 
Minnesota 
The state does require biosolids monitoring for total nitrogen, ammonia nitrogen as N, total phosphorous 
as P, and total potassium. The monitoring frequency is determined by the amount of sludge applied to an 
application site. Representative samples are required per federal and state rules; actual requirement is not 
per site but per dry tons applied per year. The state does not require nutrient monitoring or heavy metal 
limitations monitoring in land-applied residential septage.36 Soils high in phosphorous, defined “at 200 
ppm, Bray 1,[require] the most stringent erosion control plan derived by NRCS would have to be in 
place.”37 
 
Wisconsin 
Total nitrogen, ammonia nitrogen as N, total phosphorous as P, and total potassium, and water extractable 
phosphorus monitoring has been introduced in many biosolids permits with frequency dependent upon 
sludge production.38 
 
Michigan 
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MI DEQ requires permittees to monitor biosolids for total nitrogen, ammonia nitrogen as N, total 
phosphorus as P, and total potassium. The frequency of monitoring is either dictated by the number of 
“hauling periods” that occur at a particular waste treatment facility or the amount of biosolids 
generated by a facility over the course of a year, whichever is greater.  
 
Pharmaceuticals 
 
Minnesota 
The state has not developed regulatory requirements for controlling pharmaceuticals and personal care 
products (PPCPs) in land-applied waste.39 
 
Wisconsin 
There are no regulatory requirements to control pharmaceuticals and personal care products 
(PPCPs).There is some discussion over proposed requirements for controlling PPCPs, but no active policy 
at this time.40 
 
8.2.4 Historical Record 
 
Indiana* 
Operators must maintain a record of the land applications of residential septage that occur at a particular 
land application site.  Operators must record the amount (in gallons) of residential septage applied, the 
date of application, the acreage of the application site, the application method, etc.  Operators must 
identify the types of crops grown at the application site and the corresponding “nitrogen requirements” of 
these crops.  Operators must also test the soil pH.  This record must be retained for a minimum of five 
years41.    
Once 200,000 gallons of residential septage has been applied to an application site, the operator must 
notify the commissioner before land applications may continue.  Once this threshold has been reached, 
operators are required to sample and analyze the soil for heavy metals and PCBs to “ensure that 
conditions are not created which would endanger public health or have an adverse impact on vegetation 
and future crop utilization.” 42  The results of the initial soil analysis will determine whether land 
application of residential septage will be allowed to continue.  If applications are allowed to continue, the 
commissioner may require periodic monitoring of heavy metals and PCBs.  The frequency of the 
monitoring will be determined by the results of the initial soil analysis43. 
 
Michigan 
MI DEQ requires permittees to maintain records of waste-to-land applications that occur over time.  MI 
DEQ does not require permittees to measure the background levels of heavy metals or nutrients at 
application sites prior to the first application of biosolids.  The agency does however require permittees to 
adhere to cumulative pollutant loading rates for heavy metals. 
 
Minnesota 
The state requires record keeping of waste-to-land applications on an annual basis. The agency does not 
require permittees to measure the background levels of heavy metals or nutrients at proposed application 
sites prior to the first application of biosolids or residential sludge.44 When asked about how the historical 
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records of waste-to-land applications are used to regulate future land applications, the respondent noted 
“the only requirement used to regulate are the cumulative metal loading rates.”45 
 
Wisconsin 
Records of waste-to-land application over time are required. Phosphorus is suggested to limit biosolids 
application to 1 per every three to four years. Background levels of heavy metals are not required prior to 
the first application of biosolids or septage. Background levels of nutrients are required for biosolids, but 
not residential septage. There are no cumulative pollutant loading rates for nutrients in biosolids or 
septage, but do exist for heavy metals in biosolids.46 
 
8.2.5 BMPs 
 
Illinois* 
IL EPA has developed setback distances to restrict land applications within close proximity to surface 
waters. The setback distance for surface waters and “intermittent streams” is 200 feet, and the setback 
distance for potable water wells is 150 feet.47   

 
Operators must incorporate sludge at application sites that have slopes in excess of 5%, unless the annual 
soil loss at the application site is less than 5 tons/acre.  If the annual soil loss is less than 5 tons/acre, 
operators may continue to perform surface applications.  If the slope of an application site is greater than 
8%, operators may only incorporate sludge if the annual soil loss is less than 5 tons/acre.  The annual soil 
loss must be calculated using the Universal Soil Loss Equation.48     
 
Michigan 
MI DEQ prohibits the application of biosolids to fields that have slopes in excess of a certain limit.  The 
limit is 6% at sites where biosolids are applied to the surface, and 12% at sites where biosolids are 
injected below the surface.  
 
Minnesota 
Operators must notify the commissioner, the owner and applicator of the site, the city or township and 
county official of the area where the land application site is located, and any person known by the 
preparer to be interested in the approval of the site of intent to apply waste to land. Questions or 
comments will then be accepted by Minnesota’s Water Quality Division and the Commissioner will 
approve or deny the application in writing after the 30-day comment period. 49 Applications boundaries 
should be marked with flags or other clear landmarks. Daily surface applications of liquid sewage must 
not exceed 25,000 gallons per acre in coarse-textured soils; 15,000 gallons per acre in medium-textured 
soils; or 10,000 gallons per acre in fine-textured soils. The sludge application method must be applied in a 
uniform matter.50  
 
8.3 Septage 
 
Federal regulation Title 40: Protection of Environment, Part 503: Standards for the Use or Disposal of 
Sewage Sludge is the primary source of federal guidance on sewage management and is referred to 
throughout the following section. The regulation “establishes standards, which consist of general 
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requirements, pollutant limits, management practices, and operational standards, for the final use or 
disposal of sewage sludge generated during the treatment of domestic sewage in a treatment works. 
Standards are included in this part for sewage sludge applied to the land, placed on a surface disposal site, 
or fired in a sewage sludge incinerator. Also included in this part are pathogen and alternative vector 
attraction reduction requirements for sewage sludge applied to the land or placed on a surface disposal 
site. In addition, the standards in this part include the frequency of monitoring and recordkeeping 
requirements when sewage sludge is applied to the land, placed on a surface disposal site, or fired in a 
sewage sludge incinerator. Also included in this part are reporting requirements for Class I sludge 
management facilities, publicly owned treatment works (POTWs) with a design flow rate equal to or 
greater than one million gallons per day, and POTWs that serve 10,000 people or more.” 51 
 
In this section TWTDS refers to Treatment Works Treating Domestic Sewage; FOG refers to fats, oils, 
and grease; POTW refers to publicly owned treatment works. 
 
NOTE: All text in the Septage management section is reprinted from the North East Biosolids and 
Residuals Association (NEBRA) “U.S. and State-by-State Biosolids Regulation Quality, Treatment, 
and End Use and Disposal Data” report, published December 31, 2007, except when otherwise 
noted. 52 
 
Alabama 
Grease is regulated by the department of agriculture and septage is overseen by the health department. 
Septage regulations updated: October 19, 1994. 
Number of full-time equivalent staff (FTEs) for septage program: 1 
Septage haulers based in state (estimated): 316 
Septage management: Septage can be land applied if it meets part 503. POTWs are not required to accept 
septage. However, 75-80 % TWTDS accept septage. 
Percentage of each management practice: 

• Land applied = 20 % 
• Hauled to TWTDS = 77 % 
• Disposed in lagoons = 1 % 
• Composted = 2 % 

Other concerns: Alabama considers fats, oils, and grease (FOG) to be a significant issue, and the use and 
disposal of grease trap waste falls under the Code of Alabama 1975, sections 22-27-70 through 22-27-73 
and updated as section 22-27-90 through 22-27-94; Grease Law. Alabama does not have a proactive 
program to collect FOG and keep it out of the general wastewater flow. All FOG programs are primarily 
reactive vs. proactive. Some municipalities and treatment facilities require separators or a certain quality 
of biological oxygen demand (BOD). 
 
Alaska 
Septage – permitting of septic systems and septage management is in the water quality program. 
 
Arizona 
No data provided. 
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Arkansas 
Septage regulations updated: Arkansas has adopted the federal Part 503 regulations, with some 
simplifications. The AR Department of Health and Human Services (DHHS) deals with septage, licensing 
septage haulers through the central state office. Trucks are licensed, and fees are based on the number of 
trucks. To be licensed, the hauler must have letters of permission to discharge at TWTDS and/or site 
plans for land application sites. Annual inspections of trucks, equipment, records, and land application 
sites are done by the regional state DHHS offices. In addition, county environmental health specialists are 
employees of the state DHHS and may be involved in overseeing septage management. 
Number of full-time equivalent staff (FTEs) for septage program: 0.05 at the central state level, plus 0.05 
FTE regional staff in each of the five state DHHS regions. Septage haulers based in state: 181 licensed 
Septage management: Septage can be land applied, but must be done so in accordance with the federal 
Part 503 rule; however, Arkansas has removed some of the treatment options in Part 503 and only allows: 
1) raising the pH (e.g. lime treatment) and surface application, 2) subsurface injection, or 3) land applying 
and tilling into the soil within six hours. TWTDS are not required to accept septage; however, many do, 
and most septage haulers dispose of septage at TWTDS (most haulers have two to ten TWTDS that have 
given them permission to discharge at them). 
Percentage of each management practice: 

• Land applied: ~5%, on non-food crops, such as sod and hay. 
• Discharged at TWTDS: ~95% 

Septage-only lagoons are not allowed in Arkansas. 
Other concerns: Fats, oils, and grease (FOG) are a concern, and some wastewater treatment facilities are 
especially concerned about receiving loads of septage that include a lot of FOG (this has led to stricter 
record-keeping regarding the source of materials). FOG is not regulated by DHHS; the state Department 
of Environmental Quality oversees its management, and individual site-specific permits regulate the use 
and disposal of grease trap waste, but there is no special proactive program to keep it out of the general 
wastewater flow. 
 
California 
Septage regulations updated: Separate septage management regulations do not exist; however, septage is 
regulated pursuant to the California Water Code.  
Number of full-time equivalent staff (FTEs) for septage program: 0 at the state level. 
Septage haulers based in state (estimated): “Agencies reported 785 registered septage pumpers with 1,699 
vehicles. This number does represent some duplication as the same hauler and vehicle may be registered 
in more than one jurisdiction” (California Wastewater Training and Research Center, California State 
University, Chico; 2002). 
Septage management: Septage can be land applied if it meets part 503 and additional state requirements 
pursuant to the plans and policies of the California Water Boards (e.g., California Water Code, California 
Code of Regulations, Basin Plans, etc.). Statewide standards require that septage that is land applied must: 

• not allow public contact 
• meet and certify pathogen reduction and vector attraction reduction 
• follow prescribed best management practices 
• utilize site and crop specific nutrient application rates 
• assure domestic nature of the applied material, and 
• develop and maintain a record keeping system 
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(California Wastewater Training and Research Center, California State University, Chico; 2002). 
POTWs are not required to accept septage; however, three-quarters of POTWs in California do. 
Percentage of each management practice: 

Land applied = 2 % 
Hauled to TWTDS = 84 % 
Disposed of in lagoons = 11% 
Independent special treatment systems = 2 % 

Total volume is estimated to be 230 million gallons/year of septage from approximately 1.2 million septic 
systems in the state; in addition, there is another 5 million gallons/year of grease waste. Note that an 
estimated 10% of new housing is relying on septic systems. 
Other concerns: California considers fats, oils, and grease (FOG) to be a significant issue (FOGs play a 
significant part in the sanitary sewer overflow prevention program). The use and disposal of grease trap 
waste is also subject to the California Water Code. California has a proactive program to collect FOG and 
keep it out of the general wastewater flow. FOG is addressed via pretreatment programs, permits issued 
by local TWTDS, and the sanitary sewer overflow prevention program. 
 
Colorado 
Information on septage management in Colorado is difficult to obtain. State involvement is limited, and 
only some counties have formal regulatory programs. These county requirements were created in 
response to poor management of some septage land application programs. Such county regulations 
essentially mimic the requirements of the federal Part 503 rule, which is the only formal regulation that 
applies to land application of septage for most of the state. 
 
Connecticut 
Septage regulations updated: Connecticut has no septage management regulations; the state relies on the 
503 rule. 
Number of full-time equivalent staff (FTEs) for septage program: data not reported 
Septage haulers based in state (estimated): data not reported 
Septage management: Septage cannot be land applied. POTWs are not required to accept septage, but 
some do. Some septage is disposed at the state’s incinerators. 
Percentage of each management practice (estimated): 

• Hauled to TWTDS = 70%. 
• Incineration = 30% 

Other concerns: Connecticut considers fats, oils, and grease (FOG) to be a significant issue, and the use 
and disposal of grease trap waste falls mostly under local regulations. However, Connecticut has a 
proactive program to ensure that FOG is collected and kept out of the general wastewater flow. 
Connecticut’s Department of Environmental Protection has a progressive program that provides towns 
with incentives and support to establish tough monitoring and enforcement of grease trap cleanouts and 
proper management of FOG. 
 
Delaware 
Septage regulations updated: 1988. 
Number of full-time equivalent staff (FTEs) for septage program: 1 
Septage haulers based in state (estimated): 50 
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Septage management: Septage can be land applied if it meets Part 503 and the following additional 
requirements: it must meet the same metals, pathogen, and vector requirements as Class B biosolids. 
POTWs are not required to accept septage. Approximately 7 POTWs accept septage. 
Percentage of each management practice: 

• Land applied = 20 % 
• Hauled to TWTDS = 80 % 

Other concerns: Delaware considers fats, oils, and grease (FOG) to be a significant issue, and the use and 
disposal of grease trap waste falls under the land treatment regulations derived from 40 CFR part 257A. 
Delaware does not have a proactive program to collect FOG and keep it out of the general wastewater 
flow. 
 
Florida 
The Florida Department of Health (DOH) is the lead agency dealing with septage and onsite systems. 
However, when a septage hauler manages more than 20,000 gallons in a single day or more than 10,000 
gallons as a daily average, then a FL DEP permit, similar to a NPDES permit, is required and regulatory 
responsibility lies with FL DEP. 
Septage regulations updated: May 24, 2004. 
Number of full-time equivalent staff (FTEs) for septage program: There are 67 County Health 
Departments, which are regional offices of DOH; in these offices there are 300 people who work on on-
site system permitting, installation, maintenance, etc.; part of their responsibility is inspecting septage 
land application sites. 
Septage haulers based in state (estimated): There are 454 DOH regulated septage haulers. 
Septage management: Septage can be land applied if it meets Part 503 requirements and has been 
stabilized with lime for 2 hours. In addition, there are setbacks and field condition requirements that must 
be met that are more stringent than Part 503; these are found in the state on-site regulations. POTWs are 
not required to accept septage, but there are many that do. 
Percentage of each management practice:  

• 50% goes to wastewater treatment facilities (i.e. POTWs) 
• 45% is land applied 
• 5% is landfilled after dewatering (usually from regional facilities that handle large volumes 

and are permitted by FL DEP).  
There are 119 DOH-regulated septage facilities that screen and lime-treat septage; most are located at 
land application sites; a few are regional facilities that take from several haulers, but most of them are 
single hauler systems. Most land-applied septage is put on pastureland and some on hay crops. 
Other concerns: Florida does consider fats, oils, and grease (FOG) to be a significant issue. FOG becomes 
regulated when mixed with septage or biosolids, but separated FOG by itself is not regulated. It can be 
taken to POTWs or septage management facilities. Sometimes it is blended with septage and land applied. 
Many local wastewater treatment facilities keep FOG from causing issues at the facility by addressing it 
in pretreatment programs. Florida has few issues with illegal FOG disposal – it has not been a big 
problem, so there is no special state program for it. 
 
Georgia 
Septage regulations updated: 1994. 
Number of full-time equivalent staff (FTEs) for biosolids program: 0.2 
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Septage haulers based in state (estimated): 332 
Septage management: Septage can be land applied if it meets part 503 and the following additional 
requirements: Maximum rate of 40,000 gallons annually per acre. 
 POTWs are not required to accept septage. The number of POTWs that accept septage is unknown. 
Percentage of each management practice: Not known. 
Other concerns: Georgia considers fats, oils, and grease (FOG) to be a significant issue, and the use and 
disposal of grease trap waste falls under commercial waste rules 391-3-6-.24. Georgia has a proactive 
program to collect FOG and keep it out of the general wastewater flow. 
 
Hawaii 
Septage regulations updated: December 2004 
Number of full-time equivalent staff (FTEs) for septage program: 0.25 
Septage haulers based in state (estimated): 65 
Septage management: Septage can be land applied if it meets Part 503. POTWs are not required 
to accept septage. It is not known how many actually do. 
Percentage of each management practice: 

• Hauled to TWTDS = 100 % 
Other concerns: Hawaii considers fats, oils, and grease (FOG) to be a significant issue, and the use and 
disposal of grease trap waste falls under the wastewater rules. Hawaii does not have a proactive program 
to collect FOG and keep it out of the general wastewater flow. Local counties have FOG ordinances. 
Hawaii registers FOG pumpers and requires recordkeeping and reporting. 
 
Idaho 
Septage regulations updated: 1991. 
Number of full-time equivalent staff (FTEs) for septage program: 0.1 
Septage haulers based in state (estimated): 86 
Septage management: Septage can be land applied if it meets part 503. POTWs are not required to accept 
septage. However, several TWTDS accept septage.  
Percentage of each management practice: No data provided. 
Other concerns: It was not reported whether Idaho considers fats, oils, and grease (FOG) to be a 
significant issue. Grease trap waste is handled under solid waste regulations and goes to landfills. 
 
Illinois 
In Illinois, septage is generally managed in accordance with the federal Part 503 regulations. 
Annual reporting regarding septage management activities is also required to the Illinois Department of 
Health’s private sewage division. 
Septage regulations updated: The Illinois regulations pertaining to septage management were last updated 
in 2003; these are in Section 905.170, which deals with septage (or private sewage) collection, storage, 
and disposal in accordance with Part 503. All septage pumpers/haulers are licensed by the state. Annual 
reporting to the state is required regarding the disposal methods for septage, where it is used or disposed, 
and the volumes, etc. The use or disposal options for septage are lagoons, incinerators, landfills, disposal 
at TWTDS, and land application to agricultural land. 
Number of full-time equivalent staff (FTEs) for septage program: 1 (assisted by local health departments 
for complaints and enforcement) 
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Septage haulers based in state (estimated): 723 (February 2007 data) 
Septage management: In Illinois, TWTDS are not required to accept septage, but many do – although the 
number that do is declining. 
Percentage of each management practice: No data provided. 
Other concerns: Illinois considers fats, oils, and grease (FOG) to be somewhat of an issue – and it is 
becoming more of an issue. FOG is considered a special waste by IL EPA; some is recycled. 
 
 
Indiana 
Septage regulations updated: July 2002. 
Number of full-time equivalent staff (FTEs) for septage program: 1.5 
Septage haulers based in state (estimated): 350 
Septage management: Septage can be land applied if it meets part 503. POTWs are not required to accept 
septage, however, 175 do. 
Percentage of each management practice: 

• Land applied = 10% 
• Hauled to TWTDS = 80% 
• Sent to other septage-only treatment facility = 10% 

Other concerns: Indiana considers fats, oils, and grease (FOG) to be a significant issue, and the use and 
disposal of grease trap waste falls under the septage rules. Indiana does not have a proactive program to 
collect FOG and keep it out of the general wastewater flow. 
 
Table 8-7 specifies Indiana Administrative Code’s restrictions for the land application of residential 
septage.53   
 
Table 8-7. IDEM's Agronomic Rates for Septage 

Crop 
Type 

Annual Application rate 
for domestic septage 
(gallons per acre) 

Corresponding Nitrogen 
Loading Rate (pounds per 
acre) 

Corn 76,000 200  
Soybeans, wheat,  
hay 

38,000 100 

Grass 19,000 50 
 
 
Once 200,000 gallons of residential septage have been applied to an application site, operators are 
required to sample and analyze the soil for heavy metals and PCBS to “ensure that conditions are not 
created which would endanger public health or have an adverse impact on vegetation and future crop 
utilization.” The results of the initial soil analysis will determine whether land application of residential 
septage will be allowed to continue at a particular application site.54 
 
Iowa 
Septage regulations updated: August 1994. 
Number of full-time equivalent staff (FTEs) for septage program: 0.125 
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Septage haulers based in state (estimated): data not available 
Septage management: Septage can be land applied in accordance with Part 503. POTWs are not required 
to accept septage. However, 10 TWTDS accept septage. 
Percentage of each management practice: 

• Land applied = 85 % 
• Hauled to TWTDS = 10 % 
• Disposed of in Lagoons = 5% 

Other concerns: Iowa does not consider fats, oils, and grease (FOG) to be a significant issue, and the use 
and disposal of grease trap waste is not regulated. Iowa does not have a proactive program to collect FOG 
and keep it out of the general wastewater flow. 
 
Kansas 
Septage regulations updated: Kansas has no state regulations; the state relies on the federal Part 503. 
Number of full-time equivalent staff (FTEs) for septage program: 0. The septage program is delegated to 
the county health departments to administer. The state does not have the resources at the state level to 
oversee septage. 
Septage haulers based in state (estimated): About 2 per county, which leads to a total of about 110 
statewide. 
Septage management: Septage can be land applied if it meets part 503. POTWs are not required to accept 
septage, and it is unknown how many do. 
Percentage of each management practice (estimated): 

• Land applied = 50 % 
• Hauled to TWTDS = 50 % 

Other concerns: Kansas considers fats, oils, and grease (FOG) to be a significant issue, and the use and 
disposal of grease trap waste falls under the solid waste rules. Kansas does not have a proactive program 
to collect FOG and keep it out of the general wastewater flow. 
 
Kentucky 
The Kentucky Department of Public Health regulates septage. 
Septage regulations updated: August, 1996. 
Number of full-time equivalent staff (FTEs) for septage program: No data provided. 
Septage haulers based in state (estimated): No data provided. 
Septage management: Septage can be land applied in Kentucky. POTWs are not required to accept 
septage, and the number of facilities that do is not known. 
Percentage of each management practice: No data provided. 
Other concerns: Kentucky does not have a proactive program to collect FOG and keep it out of the 
general wastewater flow. 
 
Louisiana 
In Louisiana, septage management is overseen through licensure of septage pumping and hauling 
companies by a program in the state’s Office of Public Health. A license is granted to a company (no 
matter how many individual trucks the company has) after the trucks have been inspected and the 
company has provided documentation that is has permission to discharge septage at a receiving site (e.g., 
a permitted wastewater treatment facility). 
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Septage regulations updated: While the Office of Public Health licenses haulers, the Louisiana 
Department of Environmental Quality (LA DEQ) is responsible for the end use or disposal of septage in 
Louisiana. DEQ is planning to establish new regulations in the next year or two that will require all 
domestic septage, as well as grease removed from food service facilities when the grease is mixed with 
sewage sludge, be regulated under the sewage sludge/biosolids management regulations. 
There are approximately 110 licensed septage hauling companies based in Louisiana. 
Septage management: Septage can be land applied if it meets the federal Part 503 and the same state 
requirements as those for land application of sewage sludge. POTWs are not required to accept septage, 
and the number of facilities that do is not known. 
Estimated percentage of each management practice: 

• Hauled to TWTDS = 30% 
• Disposed of in lagoons = 65% 
• Sent to other septage-only treatment facility = 5% 

In the past, more septage haulers took septage to municipal wastewater treatment facilities; now these 
facilities are less interested in accepting septage due to concerns about meeting their effluent permit 
limits. There is at least one facility that is dedicated to receiving only septage. But today, most septage is 
being disposed in oxidation ditches/lagoons. 
Other concerns: Louisiana considers fats, oils, and grease (FOG) to be a significant issue, and the use and 
disposal of grease trap waste falls under the biosolids/sludge rules (if it is mixed with septage, sludge, or 
biosolids) or the solid waste regulations (if it is not mixed with septage, sludge, or biosolids). Louisiana 
does not have a proactive program to collect FOG and keep it out of the general wastewater flow. 
 
Maine 
Number of full-time equivalent staff (FTEs) for septage program: The six residuals utilization program 
staff are responsible for septage licensing, compliance, and enforcement in addition to their 
responsibilities of overseeing biosolids and other residuals (such as paper mill residuals). 
Septage haulers based in state: There are 235 licensed septage haulers in Maine. 
Septage management: Maine has Septage Management Regulations. Each site upon which septage is land 
applied must be individually licensed. Licenses are issued for a five-year term and are renewable. Septage 
storage facilities must also be licensed. Septage can be land applied if it meets Part 503 and all 
requirements of the state regulations. POTWs are not required to accept septage, but some do. 
Percentage of each management practice: 

• Land applied = 25 % 
• Hauled to TWTDS = 50 % 
• Disposed of in lagoons = There are no septage-only lagoons in Maine and this is not allowed 

as a disposal practice. 
• Composted = 25 % 

Other concerns: Maine has some concerns about fats, oils, and grease (FOG), but does not regulate the 
use and disposal of brown grease and other forms of FOG through any special program – most is treated 
like septage, because it tends to be mixed with septage. 
 
Maryland 
Septage regulations updated: Maryland doesn’t have septage regulations. Septage management is 
overseen by counties. 
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Number of full-time equivalent staff (FTEs) for septage program: 0 / Not applicable. 
Septage haulers based in state (estimated): No data provided. 
Septage management: Septage can be land applied if it meets the requirements of Part 503. 
Some POTWs are required to accept septage, and at least 12 do. 
Percentage of each management practice: No data provided. 
Other concerns: Maryland does not consider fats, oils, and grease (FOG) to be a significant issue, nor do 
they regulate the use and disposal of grease trap waste. Maryland does not have a proactive program to 
collect FOG and keep it out of the general wastewater flow. 
 
Massachusetts 
Septage regulations updated: April, 2006. Regulated through Title V. 
Number of full-time equivalent staff (FTEs) for septage program: 0 – Septage management is handled by 
wastewater staff, when necessary. Most septage is discharged and treated at POTWs. 
Septage haulers based in state (estimated): No data provided. 
Septage management: Septage cannot be land applied in Massachusetts. POTWs are not required to 
accept septage, but at least 80 do so. 
Percentage of each management practice: 

• Hauled to TWTDS = 100% (on average, each day, 1,547,000 gallons of septage are accepted 
by MA POTWs, as reported in a 2005-06 MA DEP study) 

Other concerns: Massachusetts does not consider fats, oils, and grease (FOG) to be a significant issue, nor 
does it regulate the use and disposal of grease trap waste. Massachusetts does not have a proactive 
program to collect FOG and keep it out of the general wastewater flow. Grease is addressed through state 
plumbing codes (requirements include traps, regular inspections, pumping by an approved hauler, etc.). 
Some local POTWs do more than others to enforce keeping FOG out of sewers at the local level (e.g. 
Newburyport).  
 
Michigan 
Septage regulations updated: 1994 (Part 117, a law; there are no regulations) 
Number of full-time equivalent staff (FTEs) for septage program: 3.5 
Septage haulers based in state (estimated): 465 
Septage management: Under Part 117, the state licenses septage businesses through a fee-based program; 
vehicles are licensed as well. On average, there are 203,000,000 gallons of pumped septage used or 
disposed of each year. There is a one-time fee for each new land application site permit. There are 
roughly 400 permitted septage land application sites in the state. Land applied septage must meet 
requirements of Part 503 and state law Part 117, which has more restrictive requirements than Part 503 – 
soil testing for N & P (total P is limiting factor – 300 pounds / acre limit), agronomic rate applications, 
ban on winter application when soil is frozen; septage must be screened; surface applied septage must be 
incorporated in 6 hours or must be direct injected.  
The state does not require POTWs to accept septage; 18 POTWs have DEQ authorization to accept 
septage (such authorization is required). Stand-alone septage storage facilities are permitted by the state 
(requires engineering plans, site plans, etc.). Three counties and two local municipalities have bans or 
restrictions on land application of septage; however, in general, counties have provided good septage 
treatment capacity. 
Percentage of each management practice: 
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• Land applied: ~50% 
• Hauled to TWTDS: ~50% (average price for disposal at POTWs is 7.5 cents/gallon) 
• Septage only facilities: there are 5 stand-alone septage facilities that remove solids and return 

effluent to POTWs. 
Other concerns: Michigan does consider fats, oils, and grease (FOG) to be a significant issue and 
regulates the use and disposal of grease trap waste. Most POTWs won’t accept FOG. The septage law 
requires mixing FOG 1 to 3 with regular septage for land application or that FOG be taken to a POTW 
that is willing to receive it. For more information see http://www.michigan.gov/deqseptage. 
 
Minnesota 
Septage regulations updated: Minnesota does not have septage regulations, just guidelines. 
Number of full-time equivalent staff (FTEs) for septage program: 0.1 - mainly on enforcement of licensed 
septage pumpers/haulers. Minnesota licenses and takes enforcement actions on pumpers/haulers, even 
though there are no state septage regulations; violations are usually due to not having a septage 
pumping/hauling license or due to egregious land application practices. 
Septage haulers based in state (estimated): 424 licensed pumpers/haulers 
Septage management: Septage can be land applied if it meets the requirements of Part 503. 
POTWs are not required to accept septage, and the number that do is not known. 
Percentage of each management practice (estimated):  

• 75% land applied 
• 25% hauled to TWTDS 
• Less than 1% is disposed of in landfills 

Other concerns: Minnesota does not consider fats, oils, and grease (FOG) to be a significant issue at this 
time; does not regulate the use or disposal of brown grease (grease trap waste); and has no proactive 
program for keeping FOG out of the general wastewater flow. Septage contact: Mark Westpetal (phone 
651-296-9322, email mark.westpetal@state.mn.us.)   
 
Additional internet research reveals that the state allows waste-to-land applications in fields that are tiled 
with a number of restrictions. Bulk sewage sludge must not be applied to agricultural land, forest, a public 
contact site, or a reclamation site that is 33 feet or less from surface waters or wetlands unless specified 
otherwise in a permit. Application approval requires 1) soils classified as by the USDA as fine sand, 
loamy sand, sandy loam, loam, silt, silt loam, sandy clay loam, clay loam, sandy clay, silty clay loam, 
silty clay, or clay; 2) the pH of the soil must be 5.5 or greater; 3) application suspension when the soil 
extractable phosphorus content determined by the Brays P-1 test exceeds 200 parts per million (400 
pounds per acre) in the surface six inches of soil;  4) application suspension when the electrical 
conductivity of the saturation extract of the soil exceeds four millimeters per centimeter as determined by 
the soluble salt test; 5) soil samples must be collected and analyzed for parameters listed [below in 2d], at 
a minimum of once in the three-year time period; 6) liquid bulk sewage sludge must not be applied to 
soils with surface permeabilities of less than 0.2 inch per hour unless the sewage sludge is injected or 
incorporated within 48 hours of surface application; and 7) organic soils or peat soils must not be used for 
bulk sewage sludge application unless subsurface drainage is provided by a system designed according to 
or equivalent to Natural Resources Conservation Service engineering criteria.55 
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Suitable slopes and separation distances must be as described in Table 8-8, Table 8-9, and Table 8-10. If 
applied through irrigation equipment, aerosol drift shall not be in contact with the feature specified. 

 
Table 8-8. Minnesota’s Suitable Slopes & Separation for Bulk Sewage Sludge Applied to Land (see 7041.1200 
Sewage Sludge Management for table specific notes) 

 

 
 
 
Table 8-9. Minnesota’s Required Distance to Down Gradient Lakes; Rivers;  

 
Streams; Type 3, 4, 5 Wetlands; Intermittent Streams; Tile Inlets Connected To 

These Surface Waters; Sinkholes 

 
 
 
Table 8-10. Minnesota’s Required Distance to Grassed Waterways 

 
 
 

2 ‐ For the purpose of this item, a perched water condition shall not be considered a seasonal high water 
table. 
3 ‐ The depth to subsurface drainage tiles shall be considered the depth to the seasonal high water table for 
sites with tile drainage systems that are designed according to or equivalent to Natural Resources 
Conservation Service engineering standards and criteria. 
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The “Land Application of Biosolids and Septage” survey respondent implied that the state does not 
require monitoring of pathogens for biosolids or residential septage.56 The rule states that bulk sewage 
sludge must meet the requirements of Class A pathogen reduction, when applied to agricultural land, 
forest, public contact site, reclamation site, lawn or home garden. Class B pathogen reduction material 
may be used depending on site restrictions.57 
 
Class A pathogen reduction requires a Class A alternative, listed below, in addition to vector attraction 
reduction requirements and that either the density of fecal coliform in the sludge is less than 1,000 most 
probable number per gram of total solids (dry weight basis), or the density of Salmonella sp. Bacteria in 
the sludge must be less than three most probable number per four grams of total solids at the time of land 
application. Class A alternatives include temperature regulations, pH raised above 12 for 72 hours, sludge 
analyzed for enteric viruses and helminth ova, composing, heat drying, heat treatment, thermophilic 
aerobic digestion, beta ray irradiation, gamma ray irradiation, pasteurization, or other equivalent 
process.58 The chapter also includes standards for vector attraction reduction. 
 
Class B pathogen reduction classification requires one of the following: 1) seven representative samples 
of sludge with geometric mean of the density of fecal coliform less than either 2,000,000 most probable 
number per gram of total solids (dry weight basis) or 2,000,000 colony forming units per gram of total 
solids; 2) treatments of aerobic digestion, air drying, anaerobic digestion, composting, lime stabilization; 
or 3) equivalent process. Table 8-16 shows the state’s temporal restrictions on application and subsequent 
land use. 
 
Table 8-11. Minnesota’s Minimum Duration Between Application & Harvest/Grazing/Public Access for Land 
Applied Class B Sewage Sludge 

 
 
 
Bulk sewage sludge applications are limited by weather specific restrictions. Waste must be injected or 
incorporated within 48 hours of surface application on ground which is subject to flooding unless 
specified otherwise in a site approval.59 Bulk sewage sludge must not be applied during June, July and 
August unless a crop is growing on the land or a crop is seeded within fourteen days following the 
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application.60 With attention to highly permeable soils, the state requires a minimum distance between 
application zone and seasonal high water table and bedrock of five feet. In such soils, applications are 
also prohibited in September and require nitrification stabilizer additive in October.61 
 
Sludge must not be applied to agricultural land, forest, or a public contact site, or a reclamation site that is 
flooded, frozen, or snow covered so that the bulk sewage sludge enters a wetland or other surface water. 
In addition to requirements listed below, land application of dewatered or liquid bulk sewage sludge to 
frozen or snow covered ground is restricted to land with zero to 2% slopes. The application of liquid 
sludge is also restricted to a 15,000 gallon per acre hydraulic loading rate for the period when the ground 
is frozen or snow covered and must take place no closer than 600 feet from down gradient surface 
waters.62 
 
The state defines agronomic rate as the “sewage sludge rate (dry weight basis) designed to provide the 
amount of nitrogen which can be utilized by the food crop, feed crop, fiber crop, cover crop or vegetation 
grown on the land and minimize the amount of nitrogen in the sewage sludge that passes below the root 
zone of the crop or vegetation grown on the land to the groundwater.”63 Application rates must be equal to 
or less than the agronomic rate set by the commissioner. 

 
Minnesota’s agronomic rates are based on the nitrogen needed by the crop. In determining the amount of 
land-applied biosolids or septage allowed the following nutrient conditions are considered: cumulative 
pollutant loading rates for nutrients in biosolids, ceiling limits for nutrients in biosolids and residential 
septage, and sludge nutrient monitoring for biosolids and residential septage.64  Application rates are 
based on nitrogen caps specific to alfalfa, soybeans, hay crops, a general cop for cover crops, and a 
maximum available nitrogen application rate set by the commissioner. 
 
The state requires land applicators to obtain certification.65Applications for approvals for site application 
of waste must be completed and signed by a Type IV certified operator or inspector. The applications 
include information on management practices (method of sewage sludge application, crops and yield 
goals, available nitrogen application rate, agronomic rate in dry tons of bulk sewage sludge solids per acre 
per cropping year, controls for limiting public access), soil types, soil samples (percentage organic matter, 
extractable phosphorous in ppm, exchangeable potassium in ppm, water pH, and soluble salts in 
millimhos per centimeter), and acreage; applicants must reapply if conditions change. 66 
 
Mississippi 
Number of full-time equivalent staff (FTEs) for septage program: 2 
Septage haulers based in state (estimated): 63 
Septage management: 50% of the state’s population relies on septic systems. Septage can be land applied 
if it meets part 503. POTWs are not required to accept septage. The number POTWS that do is not 
known. Most major cities do. 
Percentage of each management practice: 

• Hauled to TWTDS = 100 % 
Other concerns: Mississippi considers fats, oils, and grease (FOG) to be a significant issue, and the use 
and disposal of grease trap waste falls under the solid waste rules. Mississippi has a proactive program to 
collect FOG and keep it out of the general wastewater flow. The state Health Department and /or local 
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government entities conduct periodic inspections to ensure proper collection of FOG wastes. MS DEQ 
regulates the disposal of FOG wastes through its solid waste program. 
 
Missouri 
Septage regulations updated: This was not reported. 
Number of full-time equivalent staff (FTEs) for septage program: 0.01 
Septage haulers based in state (estimated): 50 
Septage management: Septage can be land applied if it meets Part 503 and the following additional 
requirements: it must be lime stabilized.  
POTWs are not required to accept septage. The number of TWTDS accepting septage is not known. 
Percentage of each management practice: 

• Land applied = 40 % 
• Hauled to TWTDS = 45 % 
• Sent to septage only facility = 15 % 

Other concerns: Missouri considers fats, oils, and grease (FOG) to be a significant issue, and the use and 
disposal of grease trap waste is regulated through conditions in a general permit. Missouri has a proactive 
program, in pretreatment regulations, to collect FOG and keep it out of the general wastewater flow. 
 
Montana 
Septage regulations updated: May 25, 2001. 
Number of full-time equivalent staff (FTEs) for septage program: 0.3 
Septage haulers based in state (estimated): 142 
Septage management: Septage can be land applied if it meets Part 503. POTWs are not required to accept 
septage; however, 28 do. 
Percentage of each management practice: 

• Land applied = 75 % 
• Hauled to TWTDS = 25 % 

Other concerns: Montana considers fats, oils, and grease (FOG) to be a significant issue, and the use and 
disposal of grease trap waste falls under the septage rules. Montana does not have a proactive program to 
collect FOG and keep it out of the general wastewater flow. 
 
Nebraska 
No septage management data was provided. 
 
Nevada 
Number of full-time equivalent staff (FTEs) for septage program: 0.2 
Septage haulers based in state (estimated): 30 – 35; only 5% of Nevada’s population relies on 
septic systems. 
Septage management: Septage can be land applied if it meets part 503. POTWs are not required 
to accept septage. 
Percentage of each management practice: 

• 50% goes to land application (most in Reno/Carson City area). Septage is usually mixed 3parts 
septage to 1 part grease waste to meet the land application requirement for grease waste. 

• 50% is discharged at TWTDS 
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Other concerns: Nevada considers fats, oils, and grease (FOG) to be a significant issue, and the use and 
disposal of grease trap waste is managed like septage and with septage. FOG can be land applied if 
properly blended with septage. The amount of grease being land applied will likely become less in the 
near future, because the Truckee Meadows POTW in Sparks is installing an acid-phase digester to further 
their generation of biogas that is used to generate electricity; this facility is expected to take in much of 
the currently-land-applied grease. 
 
New Hampshire 
Septage regulations updated: October, 2005. 
Number of full-time equivalent staff (FTEs) for septage program: 2.5 
Septage haulers based in state (estimated): 150 
Septage management: Septage can be land applied if it meets Part 503 and the following additional 
requirements: New Hampshire septage rules define 2 classes of septage. One meets Part 503 for land 
application at permitted sites (with increased buffer distances over federal law), and the other is 
“Exceptional Quality” (EQ) and is determined by testing for metals and volatile & semi-volatile organic 
chemicals. EQ septage is allowed for general distribution. POTWs are not required to accept septage; 
however, 46 do. 
Percentage of each management practice: 

• Land applied = 7% 
• Hauled to TWTDS = 76% (including several out of state) 
• Disposed of in lagoons = 10% (lagoon disposal is being phased out) 
• Sent to other septage-only treatment facilities = 7% 

Other concerns: 60% or more of the state’s residents are served by septic systems. 80% of new 
development in the past decade has been in areas not served by centralized sewer systems, so the 
percentage of the state population served by septic systems continues to rise. (This data is calculated by 
comparing the number of housing starts and the number of septic system permits granted by DES.) 
FOG is being taken seriously in NH, because “EPA says this is the #1 cause of CSOs.” However, the state 
has little data on FOG at this time and does not have a proactive program to collect FOG and keep it out 
of the general wastewater flow. In New Hampshire, the use and disposal of grease trap waste falls under 
the septage rules. 
 
New Jersey 
Septage regulations updated: 1997. 
Number of full-time equivalent staff (FTEs) for septage program: some part of 11.33 
Septage haulers based in state (estimated): No data reported. 
Septage management: Septage can be land applied if it meets Part 503. 26 TWTDS accept septage. 
Percentage of each management practice: 

• Hauled to TWTDS = 100 % 
Other concerns: New Jersey considers fats, oils, and grease (FOG) to be a significant issue, and the use 
and disposal of grease trap waste falls under the septage rules. Although not specifically mentioned in the 
rules, FOG is typically managed like septage, although fewer facilities accept it. New Jersey has a 
proactive program to collect FOG and keep it out of the general wastewater flow. Most sewer ordinances 
require removal of FOG before discharging wastewater to sewers. A few POTWs will accept FOG, but it 
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has been a problem when too much is sent to one POTW. One POTW operates an incinerator and has 
been able to work FOG into the process to help lower fuel costs. 
 
New Mexico 
Septage regulations updated: New Mexico has no formal regulatory structure for septage, but septage is 
included in the groundwater discharge rules. The regulations pertaining to septage permitting were written 
in 1977, and, although they haven’t changed since, the way they permit and the way they handle 
violations have improved greatly over the years. 
Number of full-time equivalent staff (FTEs) for septage program: 0 
Septage haulers based in state (estimated): 144 
Septage management: About 38% of the population of New Mexico is served by septic systems. Septage 
can be land applied if it meets the federal Part 503 rules. New Mexico requires permits in order to land 
apply, and each permit lists a specific Part 503 choice for treatment that bests meets the land and climate 
of the site. POTWs are not required to accept septage; however, about 25 do accept it. 
Percentage of each management practice (estimated): 

• Land applied = 40 % 
• Hauled to TWTDS = 40 % 
• Lagoons = 20 

Other concerns: New Mexico considers fats, oils, and grease (FOG) to be a significant issue, and the use 
and disposal of grease trap waste falls within the groundwater rules and/or NPDES permitting. New 
Mexico does not have a proactive program to collect FOG and keep it out of the general wastewater flow. 
 
New York 
Number of full-time equivalent staff (FTEs) for septage program: 1.0 
Septage haulers based in state (estimated): 615 
Septage management: Septage can be land applied if it meets Part 503 and the following additional 
requirements: soil tests for N,P, and K, and all septage must be limed (pH of 12 for 30 minutes). POTWs 
are not required to accept septage. However, 89 TWTDS accept septage. 
Percentage of each management practice: 
Percentages are not known, but a rough estimate is that  

• 50% of septage is applied to land and 
• 50% is disposed of at wastewater treatment facilities. 

Other concerns: New York does not consider fats, oils, and grease (FOG) to be a significant issue. The 
use and disposal of grease trap waste falls under the solid waste rules. New York does not have a 
proactive program to collect FOG and keep it out of the general wastewater flow.  
 
North Carolina 
Septage regulations updated: 1995. 
Number of full-time equivalent staff (FTEs) for septage program: 5 
Septage haulers based in state (estimated): 500. Permits from the Division of Waste Management are 
required for hauling septage. 
Septage management: Septage can be land applied if it meets part 503; a state permit is required. 
Training is being provided by the state. POTWs are not required to accept septage, but most larger 
municipal TWTDS do (often only from within their county). 
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Percentage of each management practice: 
• Land applied = 60% (90% of grease trap waste), with Class B lime treatment. 
• Hauled to TWTDS = 40% (this involves a cost for tipping fees; some counties have 
• banned land application of septage). 
• A few facilities compost septage, and a couple dewater, add lime, and then land apply the 
• treated solids. 

Other concerns: North Carolina considers fats, oils, and grease (FOG) to be a significant issue, and the 
use and disposal of grease trap waste falls under the septage rules. North Carolina does not have a 
proactive program to collect FOG and keep it out of the general wastewater flow. Individual towns and 
counties adopt their own proactive programs, but there is not one on the state level. County health 
departments inspect restaurants and grease traps – and are pretty rigorous – one inspection per quarter is 
required of restaurants. 
 
North Dakota 
Septage regulations updated: 1979 
Number of full-time equivalent staff (FTEs) for septage program: 0.2 
Septage haulers based in state (estimated): 106 
Septage management: Septage can be land applied if it meets Part 503 and additional state requirements. 
POTWs are not required to accept septage; the number of TWTDS that do accept septage was not 
reported. 
Percentage of each management practice (estimated): 

• Land applied = 80 % 
• Hauled to TWTDS = 10 % 
• Disposed of in Lagoons = 10 % 

Other concerns: North Dakota considers fats, oils, and grease (FOG) to be a significant issue. North 
Dakota does not regulate the use and disposal of grease trap waste. North Dakota does not have a 
proactive program to collect FOG and keep it out of the general wastewater flow. 
 
Ohio 
Septage regulations updated: January, 2007. 
Number of full-time equivalent staff (FTEs) for septage program: .01 
Septage haulers based in state (estimated): 500 
Septage management: The Ohio health department estimates that 20% -25% of the population relies on 
septic systems. Septage can be land applied if it meets Part 503. POTWs are not required to accept 
septage and the number that do was not reported. 
Percentage of each management practice: 

• Land applied = 40 % 
• Hauled to TWTDS = 60 % 

Other concerns: Although Ohio has the authority to regulate the disposal of grease trap waste, there are no 
specific rules pertaining to grease trap waste. According to Ohio EPA, Ohio does not have a proactive 
program to collect FOG and keep it out of the general wastewater flow. 
 
Oklahoma 
Septage regulations updated: 2001. 
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Number of full-time equivalent staff (FTEs) for septage program: 1 
Septage haulers based in state (estimated): 147 
Septage management: Septage can be land applied if it meets Part 503 requirements – domestic septage 
must maintain a pH of 12 for 30 minutes. POTWs are not required to accept septage, but many do. 
Percentage of each management practice: 

• Land applied = 5% 
• Hauled to TWTDS = 95% 

Other concerns: The use and disposal of grease trap waste falls under the industrial waste rules, which 
serve to help keep FOG out of the general wastewater flow. 
 
Oregon 
Septage regulations updated: July 1995. 
Number of full-time equivalent staff (FTEs) for septage program: 0.5 
Septage haulers based in state (estimated): 157 
Septage management: Septage can be land applied, but must be screened and alkaline stabilized. POTWs 
are not required to accept septage. The number of TWTDS accepting septage is 54. 
Percentage of each management practice:  

• Data on management practices are required to be reported, but it is not easy to summarize, as data 
is not available electronically. 

Other concerns: Oregon considers fats, oils, and grease (FOG) to be a significant issue, and the use and 
disposal of grease trap waste falls under the septage rules. Oregon has a proactive program to collect FOG 
and keep it out of the general wastewater flow. There are educational efforts through the Oregon 
Association of Clean Water Agencies. 
 
Pennsylvania 
Septage regulations updated: January, 1997. 
Number of full-time equivalent staff (FTEs) for septage program: ~2 (regional biosolids coordinators also 
deal with the septage program) 
Septage haulers based in state (estimated): 537 registered, although there are more that are unregistered, 
even though the state requires registration 
Septage management: Septage can be land applied if it meets Part 503 and the following additional 
requirement: all septage must be treated prior to land application. The typical treatment is lime 
stabilization (30 minutes at pH 12). POTWs are not required to accept septage; however, at least 19 
TWTDS do (10 in southwest region and 9 in south-central region; the other four regions of the state did 
not report). 
Percentage of each management practice: 

• Land applied: in north-central region: 5,572,668 gallons; in southwest region: 1,773,560 gallons; 
in south-central region: 17.8 million gallons 

• Hauled to TWTDS, disposed of in lagoons, sent to other septage-only treatment facility, and 
composted – data is not compiled and available 

Other concerns: Pennsylvania considers fats, oils, and grease (FOG) to be a significant issue, and the use 
and disposal of grease trap waste falls under the residual waste rules. 
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Rhode Island 
Septage regulations updated: Rhode Island does not have septage regulations. The Department of 
Environmental Management’s Office of Waste Management (solid waste) regulates the licensing of 
septage haulers under its hazardous waste regulations. 
Number of full-time equivalent staff (FTEs) for septage program: 0 
Septage haulers based in state (estimated): approximately 60 
Septage management: Septage cannot be land applied in Rhode Island. POTWs are not required to accept 
septage; however, 14 TWTDS do. 
Percentage of each management practice:  

• 100% is hauled to TWTDS 
Other concerns: Rhode Island considers fats, oils, and grease (FOG) to be a significant issue, and the use 
and disposal of grease trap waste falls under the solid/hazardous waste rules. Rhode Island does not have 
a proactive program to collect FOG and keep it out of the general wastewater flow. 
 
South Carolina 
Septage regulations updated: December 2003 
Number of full-time equivalent staff (FTEs) for septage program: 0.1 
Septage haulers based in state (estimated): 240 
Septage management: Septage can be land applied if it meets Part 503. POTWs are not required to accept 
septage, but most will accept it from with their surrounding areas. 
Percentage of each management practice: 

• Land applied = 10 % 
• Hauled to TWTDS = 90 % 

Other concerns: South Carolina considers fats, oils, and grease (FOG) to be a significant issue, and the 
use and disposal of grease trap waste falls under the solid waste rules. South Carolina has a proactive 
program to collect FOG and keep it out of the general wastewater flow. South Carolina requires that FOG 
be disposed of at landfills. 
 
South Dakota 
There is currently no formal septage regulatory program at the state level; DENR involvement is 
compliance-based. 
Septage regulations updated: there are none 
Number of full-time equivalent staff (FTEs) for septage program: 0 
Septage haulers based in state (estimated): not known 
Septage management: Septage can be land applied in accordance with the federal Part 503 regulations. 
POTWs are not required to accept septage, however, 2 or 3 do. 
Percentage of each management practice: not known 
Other concerns: South Dakota does not have any special program addressing fats, oils, and grease (FOG). 
 
Tennessee 
Septage regulations updated: January 2006 (they are updated every year) 
Number of full-time equivalent staff (FTEs) for septage program: There are 100 – 120 FTE working on 
septic systems and septage, but almost all are addressing installation and design of septic systems. 
Septage is mostly dealt with at the county level, and most is taken to POTW’s. 
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There are less than 10 septage land application sites, and the FTE working on the septage end is maybe 1 
FTE. 
Septage haulers based in state (estimated): 60 
Septage management: Septage can be land applied if it meets Part 503. POTWs are not required to accept 
septage, but most, if not all, do. 
Percentage of each management practice: 

• Land applied = 5% 
• Hauled to TWTDS = 95% 

Other concerns: Tennessee considers fats, oils, and grease (FOG) to be a significant issue, and the use and 
disposal of grease trap waste falls under the septage rules. Tennessee has a proactive program to collect 
FOG and keep it out of the general wastewater flow. All commercial establishments that might generate 
grease are required to have grease traps. 
 
Texas 
Septage regulations updated: 1995. 
Number of full-time equivalent staff (FTEs) for septage program: 2 (there are 5 FTEs who work 40% on 
septage) 
Septage haulers based in state (estimated): 683 
Septage management: Septage can be land applied if it meets Part 503. POTWs are not required to accept 
septage, and the number that do is unknown; however, it is believed that all, or almost all, septage goes to 
landfills or land application. 
Percentage of each management practice (estimated): 

• 70 % landfill 
• 30 % land application 

Other concerns: Texas considers fats, oils, and grease (FOG) to be a significant issue. Texas does not 
regulate the use or disposal of grease trap waste. Texas has a proactive program to collect FOG and keep 
it out of the general wastewater flow. Texas encourages FOG to be directly placed in landfills. They do 
not allow FOG to be land applied. 
 
Utah 
Until recently, septage management has been overseen by local health departments; this may be changing 
and the state may become more involved soon, perhaps regulating septage pumpers/haulers and septage 
management by general permits. 
Septage regulations updated: about 20 years ago 
Number of full-time equivalent staff (FTEs) for septage program: 0.5 (same person as biosolids program) 
Septage haulers based in state (estimated): 100 
Septage management: Septage can be land applied if it meets Part 503. POTWs are not required to accept 
septage, however, 25 TWTDS do. 
Percentage of each management practice:  

• In Utah, some septage is land applied and the rest is hauled to TWTDS. 
Other concerns: Utah does not consider fats, oils, and grease (FOG) to be a significant issue at this time. 
The use and disposal of grease trap waste is regulated under the septage and biosolids program. FOG is 
adequately addressed through pretreatment programs, which are created and enforced by individual 
TWTDS. 
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Vermont 
Septage regulations updated: February 1989. 
Number of full-time equivalent staff (FTEs) for septage program: 0.25 
Septage haulers based in state (estimated): 35 
Septage management: Septage can be land applied if it meets Part 503 and the following additional 
requirements: pH ≥ 12 for a minimum of two hours, for pathogen reduction. 27 POTWs currently accept 
septage. POTWs must accept septage if they have accepted certain funds for facility upgrade/ 
refurbishment projects. Otherwise, POTWs are not required to accept septage. 
Percentage of each management practice: 

• Land applied = 15.6% 
• Hauled to TWTDS = 81.5% 
• Disposed of in lagoons = 0.5% 
• Dewatered, then landfilled = 2.4% 

Other concerns: Vermont considers fats, oils, and grease (FOG) to be a significant issue, but does not 
regulate use and disposal of grease trap waste. Vermont does not have a proactive program to collect FOG 
and keep it out of the general wastewater flow, although such a program is currently being developed by 
the Chittenden Solid Waste District under a state grant. 
 
Virginia 
Septage is being generated at an increasing rate in Virginia as pressure increases on landowners to have 
their septic tanks pumped every five years to reduce nutrient loading to Chesapeake Bay and other surface 
waters. The proper management of septage is becoming an increasing issue and there is a need for more 
solutions other than hauling to TWTDS that are facing increasingly stiff effluent nutrient limits and 
cannot afford to take in much nutrient-rich septage.  
Septage regulations updated: Virginia has no formal state septage regulations. Septage that is land applied 
must be managed like biosolids in accordance with state regulations and Part 503. Short-term treatment in 
the hauling truck is discouraged and most land-applied septage is treated over a long term in lagoons, then 
tested and treated prior to land application. 
Number of full-time equivalent staff (FTEs) for septage program: 0.05 at the state level, but there are 
county employees too who do permitting and enforcement of septage hauling vehicles and haulers. 
Septage haulers based in state (estimated): This is not known: there are 99 counties that each conduct 
permitting and enforcement of septage hauling operations. 
Septage management: TWTDS are not required to accept septage, and most don’t, because of the high 
nutrient load in septage. VDH recommends that TWTDS take in no more than 3% of daily flow in the 
form of septage. 
Percentage of each management practice: 

• Land applied = some 
• Hauled to TWTDS = most 
• Placed in lagoons = some 
• There is at least one developing septage-only treatment facility, but there is a need for 
• more. 
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Other concerns: Virginia counties are responsible for septage hauling permits; they also oversee the 
management of fats, oils, and grease (FOG). Much FOG is managed by placement in lagoons, just as 
some septage is managed. Some high grade FOG is recycled. 
 
Washington 
Septage regulations updated: February 1998. The state regulations are currently being updated, with an 
expected completion date of June 30, 2007. Septage management requirements are more restrictive, in 
that alkaline-stabilized and non-alkaline-stabilized septage must meet the same site access and crop 
harvesting restrictions. 
Number of full-time equivalent staff (FTEs) for septage program: 1.1 
Septage haulers based in state (estimated): This number is unknown, because the haulers are permitted by 
local health departments unless they land apply or treat septage. 
Septage management: Septage can be land applied if it meets Part 503. POTWs are not required to accept 
septage. It is unknown how many TWTDS accept septage. 
Percentage of each management practice: This information is not available, as we do not track the amount 
hauled to TWTDS, and TWTDS are not required to report volumes received. Only septage operations that 
land apply or treat septage are required to report. 
Other concerns: Washington does not consider fats, oils, and grease (FOG) to be a significant issue. The 
use and disposal of grease trap waste falls under the… 

• septage rules, if it is less than 25% of the total volume, and 
• solid waste rules, if it is greater than 25% in the septage mixture. 
• Washington does not have a proactive program to collect FOG and keep it out of the general 

wastewater flow. 
 
West Virginia 
Septage regulations updated: 2000. 
Number of full-time equivalent staff (FTEs) for septage program: 0.6 
Septage haulers based in state (estimated): 125 
Septage management: Approximately 60% of the population of West Virginia relies on septic systems. 
Septage can be land applied if it meets Part 503 and the following additional requirements: annual soil 
samples, and must hold pH at or above 12 for 2 hours. POTWs are not required to accept septage. 
However, ~10 TWTDS accept septage. 
Percentage of each management practice: 

• Land applied = 50 % 
• Hauled to TWTDS = 50 % 

Other concerns: West Virginia considers fats, oils, and grease (FOG) to be a significant issue. West 
Virginia does not regulate the use and disposal of grease trap waste. West Virginia does not have a 
proactive program to collect FOG and keep it out of the general wastewater flow. 
 
Wisconsin 
Septage regulations updated: January, 1997, with a slight modification in 1999. 
Number of full-time equivalent staff (FTEs) for septage program: 2.1 
Septage haulers based in state (estimated): 495 
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Septage management: Septage can be land applied if it meets Part 503 and the following additional 
requirements: site approvals and requirements are identical to biosolids land application, except no soil 
test is required. Wisconsin generally limits application to 39,000 gallons/acre/crop/year (100 lbs N), with 
winter prohibitions and restrictions. POTWs are not required to accept septage. However, 193 TWTDS 
accept septage (122 take it from septic tanks, and 15 take it from grease traps). 
Percentage of each management practice: 

• Land applied = 30 % (252,517,200 gal.) 
• Hauled to TWTDS = 70 % (583,126,496 gal.) The amount hauled to TWTDS can be further 

broken down to 63.4 % (529,414,886 gal.) from holding tanks, 6.3% (52,376,252 gal.) from 
septic tanks, and 0.2% (1,335,358 gal.) from grease traps. 

Other concerns: Wisconsin considers fats, oils, and grease (FOG) to be a significant issue, and the use and 
disposal of grease trap waste falls under the septage rules. Wisconsin has a proactive program to collect 
FOG and keep it out of the general wastewater flow. Wisconsin encourages having FOG fed directly into 
anaerobic digesters and allows land application of grease trap waste at one-third the rate of septage. 
 
The “Lane Application of Biosolids and Septage” survey respondent confirmed that monitoring is 
required for biosolids, but not residential septage.67 Applications are allowed to tiled fields with no 
setback requirement. The survey respondent indicated that “tiled fields are identified as encountered. 
More issues with land applied industrial wastes (food byproducts, solids, sludges) than with biosolids 
(DM issues). Though important to incorporate relatively soon on tiled sites--specific site conditions that 
site approvers will add. Same with Karst geology.” Slope-specific application restrictions are in place for 
biosolids and septage.68  
 
Agronomic rates for biosolids and septage are based upon University of Wisconsin research. Crop uptake 
tables are provided to the operator upon submitting soil test results. Nutrients for septage are based upon 
the EPA formula: pounds of nitrogen/acre divided by 0.0026. Biosolid application rates are based on a 
mineralization rate of 25% - 1st yr, 12% - 2nd yr, 6% - 3rd yr for Nitrogen (TKN). Biosolids application 
with >30% of agronomic rate requires nutrient management plan in order to account for other sources of 
nitrogen.69 Nutrient nor heavy metal monitoring are required for residential septage. Nutrient monitoring 
is not required for residential septage.70 Metals are not measured and there are no heavy metal limitations 
for land-applied residential septage.71 
 
Wyoming 
Septage regulations updated: Wyoming has no formal state septage regulations; the federal Part 503 must 
be followed. 
Number of full-time equivalent staff (FTEs) for septage program: 0 
Septage haulers based in state (estimated): No data provided. 
Septage management: Septage can be land applied if it meets Part 503 and it is kept adequate distances 
away from surface and ground waters. POTWs are not required to accept septage, but some do. 
Percentage of each management practice:  

• Only a small amount of septage is land-applied, and mostly on rural ranches.  
• The remainder is hauled to TWTDS. 

Other concerns: Wyoming does not consider fats, oils, and grease (FOG) to be a significant issue, and the 
use and disposal of grease trap waste is in accordance with Part 503 and other federal regulations. 
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Wyoming does not have a proactive program to collect FOG and keep it out of the general wastewater 
flow. 
 
8.4 Manure 
 
8.4.1 Federal Regulations of CAFOs 
 
AFOs and CAFOs Defined 
 
An animal feeding operation (AFO) is a lot or facility (other than an aquatic animal production facility) 
where animals are stabled or confined and fed or maintained for a total of 45 days or more in any 12-
month period and where crops, vegetation, forage growth, or post-harvest residues are not sustained in the 
normal growing season.  A confined animal feeding operation (CAFO) is defined as a large AFO based 
on animal type/number.72 Medium CAFOs are defined by animal type/number and if 1) pollutants are 
discharged into waters of the United States through a man-made ditch, flushing system, or other similar 
man-made device; or 2) if pollutants discharged directly into a water of the U.S. which originate outside 
of and pass through or come into direct contact with the animals confined in the operation. Small CAFOs 
are AFOs that are designated as a CAFO, but not a medium or large operation.73 AFOs are designated as a 
CAFO by the appropriate authority (e.g. State Director or Regional Administrator) upon determining that 
it is a significant contributor of pollutants to the waters of the United States. In making designation 
decisions the authority must make on on-site inspection, consider AFO size, amount of waste reaching 
waters of the U.S., location relative to water, means of conveyance of waste, and the slope, vegetation, 
rainfall and other factors affecting the likelihood or frequency of a discharge.74 
 
Permitting Requirements and Exceptions 
 
CAFO operators must seek coverage under an NPDES permit if the CAFO discharges or proposes to 
discharge or submit. Coverage may be sought through an individual permit, or by submitting a notice of 
intent if the state uses a general permit. NPDES applications require operator location, animal and waste 
capacity, acres accessible for land application, and most recently, a nutrient management plan for the 
terms of which will be incorporated into the enforceable permit.75 The nutrient management plan must 
also meet applicable effluent limitations and standards listed in 40 CFR part 412 (summarized below).76 If 
the owner can demonstrate that their operation will not discharge to a water of the U.S., they may file for 
“no discharge certification” and is not required to seek NPDES permit coverage, but must retain a NMP, 
records and management practices to ensure no discharge. 
 
Discharges are subject to the NPDES requirements except when the activity falls under the definition of 
an “agricultural storm water discharge.” Where the waste has been applied with site-specific nutrient 
management practices that ensure appropriate agricultural utilization of the nutrients, a precipitation-
related discharge is considered to be an agricultural storm water discharge.77 
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Effluent Limitation Guidelines 
 
Effluent limitations guidelines and standards (‘‘effluent guidelines’’ or ‘‘ELGs’’) are national regulations 
that establish limitations on the discharge of pollutants by industrial category and subcategory as listed 
below: 78 
 
Horses and sheep 
Discharges resulting from the production areas with more than 500 horses or 10,000 sheep must meet 
effluent limitations attainable by the application of best practicable control technology available (BPT) to 
avoid discharge of pollutants to navigable waters, with the exception that overflow may be discharged 
when rainfall causes an overflow from a facility operated to process wastes and runoff from a 10-year, 24-
hour rainfall event.  The effluent limit attainable with the best available technology economically 
achievable (BAT) would allow overflow only with a 25-year, 24 hour rainfall event. New source 
performance standards (NSPS) require no discharge except in the case of a 25-year, 24 hour rainfall 
event.  
 
Ducks 
ELGs for duck operations (with more than 5,000 ducks )require BPT of maximum BOD5 and a most 
probable number (MPN) not to exceed 400 per 100 ml at any time. The NSPS requires no discharge 
except when rainfall events cause an overflow of process wastewater from a facility designed, 
constructed, operated, and maintained to contain all process-generated wastewaters plus the runoff from a 
25-year, 24-hour rainfall event at the location of the point source, any process wastewater pollutants in the 
overflow may be discharged into U.S. waters. Pretreatment standards for new sources (PSNS) require no 
introduction of process wastewater to a publically owned treatment works (POTW) except in the case of a 
25-year, 24-hour rainfall event.  
 
Dairy Cows and Cattle other than Veal Calves 
Existing operations with over 700 dairy cows and over 1,000 cattle other than mature dairy cows or veal 
calves must comply with the BPT prohibiting discharge from the production area except when additional 
measures (listed in EPA BMPs section) are implemented at the facility to manage a 25-year, 24-hour 
rainfall event. Voluntary alternative performance standards may be set if the operator requests NPDES 
permit effluent limitations based on site-specific alternative technologies that achieve equal to or less than 
the pollutant discharge from the baseline standards. For CAFO land application, the operator must follow 
the land application best management practices (listed in the EPA BMPs section) and maintain records (as 
listed in the EPA Historical Record Section). The best conventional pollutant control/ best control 
technology (BCT), best available technology economically achievable (BAT), and new source 
performance standards (NSPS) echo the BPT requirement.  
 
Swine, Poultry, and Veal Calves 
This section applied to CAFOs with more than 2,500 swine each weighing 55 lbs. or more; 10,000 swine 
each weighing less than 55 lbs.; 30,000 laying hens or broilers if the facility uses a liquid manure 
handling system; 82,000 laying hens if the facility uses other than a liquid manure handling system; 
125,000 chickens other than laying hens if the facility uses other than a liquid manure handling system; 
55,000 turkeys; or 1,000 veal calves. The BPT prohibits discharge from the production area except when 
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additional measured (listed in the EPA BMPs section) are implemented at the facility to manage a 25-
year, 24-hour rainfall event. Voluntary alternative performance standards may be set if the operator 
requests NPDES permit effluent limitations based on site-specific alternative technologies that achieve 
equal to or less than the pollutant discharge from the baseline standards. For CAFO land application, the 
operator must follow the land application BMPs (listed in the EPA BMPs section) and maintain records 
(as listed in the EPA Historical Record Section). The best conventional pollutant control/ best control 
technology (BCT) and best available technology economically achievable (BAT) echo the BPT 
requirement.  
 
The new source performance standards (NSPS) require BMP effluent limitations to ensure no discharge 
based upon a site-specific evaluation of the CAFO’s open surface manure storage structure. The structure 
should be designed with consideration of: minimum storage periods for rainy seasons, additional 
minimum capacity for chronic rainfalls, applicable technical standards that prohibit or otherwise limit 
land application to frozen, saturated, or snow-covered ground, planned emptying and dewatering 
schedules consistent with the CAFO’s Nutrient Management Plan, additional storage capacity for manure 
intended to be transferred to another recipient at a later time, and any other factors that would affect the 
sizing of the open manure storage structure. Systems should be designed as determined by the NRCS 
Animal Waste Management (AWM) software with consideration to region specific climate and 
conditions. The design should be evaluated by the Soil Plant Air Water (SPAW) Hydrology Tool. The 
operator must also undertake the additional measures (listed in the EPA BMP section) and maintain land 
application and production area records (as listed in the EPA Historical Record Section). 
 
Final 2008 CAFO Rule: Summary of Revisions 
 
The EPA has finalized a rule requiring concentrated animal feeding operations (CAFOs) to safely manage 
manure.  The final rule is a response to a February 2005 federal court decision (Waterkeeper Alliance et 
al. v. EPA ) that upheld most of the agency’s 2003 rule, but includes two key changes. First, it revises the 
requirement for all CAFOs to apply for NPDES permits and instead requires only those CAFOs that 
discharge or propose to discharge to apply for permits. Second, the rule adds new requirements relating to 
NMPs for permitted CAFOs. Whereas the plans were already required, now the plans must be submitted 
along with the NPDES permit application so that the terms of the NMP are incorporated as enforceable 
elements of the permit. The final rule also addresses other aspects relating to the Waterkeeper court 
decision. First, EPA is clarifying that water quality-based effluent limitations (WQBELs) may be required 
in any CAFO permit with respect to production area discharges and discharges from land application 
areas that are not exempt agricultural stormwater. Second, EPA removed the provision that allowed new 
source swine, poultry, and veal calf CAFOs to use containment structures designed for the 100-year, 24-
hour storm to fulfill the no discharge requirement. Such CAFOs may now meet the no discharge 
requirement with site-specific best management practice effluent limitations. Finally, the final rule affirms 
that the Best Conventional Technology (BCT) limitations established in 2003 do, in fact, represent the 
Best Conventional Control Technology for achieving fecal coliform reductions.79 
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8.4.2 Pathogen Removal 
 
EPA 
In 2005 the court held that the 2003 CAFO rule violated the CWA because EPA had not made an 
affirmative finding that the best conventional technology (BCT) based Effluent Limitations Guidelines 
(ELGs), for conventional pollutants such as fecal coliform, do in fact represent BCT for pathogens. The 
court remanded this issue to EPA for such a finding.80 The 2008 Final CAFO rule affirms that the BCT 
limitations established in 2003 do in fact, represent the Best Conventional Control Technology for 
achieving fecal coliform reductions.81   
 
In 2003 the EPA considered in-stream monitoring for pathogens and other pollutants, but rejected the idea 
due to concerns about the ability of operators to collect and analyze samples accurately due to the 
technical difficulty in obtaining representative samples and holding time constraints. Accordingly, the 
EPA believes that the imposition of in-stream monitoring requirements is more appropriately addressed 
through NPDES permit conditions established by the permitting authority. Another option considered, 
and rejected, at proposal would have required large dairy (and swine) operations to install anaerobic 
digester systems to treat their manure. Though anaerobic digesters offer certain benefits to CAFOs (e.g., 
energy recovery, control of methane emissions), they would not necessarily lead to significant reductions 
for many of the pollutants discharged to surface waters from CAFOs.  Although the effluent limitation 
guidelines (ELG) requirements in the rule are not specifically designed to reduce the pathogens in animal 
wastes, pathogens in CAFO discharges may be reduced by applying manure at rates that ensure 
appropriate agricultural utilization of nutrients and by establishing setbacks or buffers. Pathogen die-off 
can occur during the period manure is stored prior to land application, and when the animal waste is 
exposed to sunlight following application to land. Because of the presence of pathogens in animal wastes 
and the potential risk they pose to human health and the environment, EPA continues to be concerned 
about the potential for transmission of pathogenic disease from CAFOs. However, based on the current 
state of the science, a quantified link has not been established between pathogenic diseases outbreaks and 
CAFO discharges and runoff. EPA has a number of research efforts underway to better understand and 
reduce the environmental impact resulting from the discharge and runoff of manure from these facilities. 
This research will help inform future decisions to address pathogens in CAFO discharges.82 
 
EPA Region 7, Ct, IN, IA, KS, MA, MI, MN, MO, NE, NH, NJ, NC, ND, OH, OR, TX, WA 
Do not require monitoring of pathogens for CAFO or AFO land applications of waste.83 
 
EPA Region 6 (AR, LA, NM, OK, TX, and 66 Tribes) 
No, except when unauthorized discharge to a water of the U.S. occurs in which case the “permittee is then 
required to sample the discharge and analyze for pathogens, among other things.”84 
 
California 
The Central Valley Regional Water Quality Control Board (RWQCB) promotes a series of pathogen 
related BMPs to reduce the spread of pathogens by the land-application of manure.85 There does not 
appear to be a state-wide monitoring requirement, though RWQCBs may determine their own standards 
(see explanation in BMPs section.) 
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Florida 
The Florida Department of Environmental Protection (FL DEP) survey indicates a requirement for 
monitoring of pathogens in land-applied CAFO waste. The respondent noted “AFOs are currently 
addressed on a case-by-case basis. However, FL DEP is developing permitting rules for AFOs that 
discharge to ground water.”86 No details were found in the land application of waste rules, though a rule 
on the production and use of compost requires monitoring of most probable number (MPN) of fecal 
coliform in compost made from manure only when other solid wastes have been added.87  
 
8.4.3 Application Requirements 
 
8.4.3.1 Application during/before wet weather 
 
EPA 
Weather specific restrictions are not made explicit in the Final 2008 CAFO rule.  However, the rule does 
state that “the terms of the NMP must include any timing limitations in the NMP that would make fields 
unavailable for land application at certain times or under certain conditions” where timing limitations 
refers to “restrictions on applying under certain conditions, such as on saturated or frozen fields, or at 
certain times of the year.”88 Operators utilizing the narrative approach to nutrient application must 
consider weather in projections offered to the Director, but the figures are not part of the actual permit 
terms. The rule notes that “permitting authorities may establish in permits or technical standards for 
nutrient management land application timing restrictions, such as prohibitions on land application to 
frozen or saturated ground that would be [included as] permit terms.89 
 
This reasoning is more thoroughly outlined in the 2003 CAFO rule which rejected establishing national 
requirements that would prohibit manure application to frozen, snow-covered, or saturated ground. As 
envisioned, the prohibition considered (but also rejected) at the time of proposal would have required 
CAFOs to install sufficient storage capacity to hold manure for the period of time during which the 
ground is frozen, snow-covered, or saturated. According to EPA’s analyses, to meet such a requirement 
CAFOs in some areas, such as northern States, would need to be able to store manure, litter, and other 
process wastewaters for up to 270 days, depending on the amount of precipitation and severity of winter. 
In practice, such a prohibition could result in some facilities needing storage to hold manure and wastes 
for 12 months to allow for spreading manure at times that coincide with crop growing periods. EPA 
rejected establishing these requirements in the final Effluent Limitations Guidelines and Standards 
(ELGs) because pollutant runoff associated with the application of manure, litter, or other process 
wastewaters on frozen, snow-covered, or saturated ground is dependent on a number of highly site-
specific variables, including climate and topographic variability, distance to surface water, and slope of 
the land. Such variability makes it difficult to develop a national technology-based standard that is 
reasonable and does not impose unnecessary cost on CAFO operators. Further, given the site-specific 
nature of the cropland and runoff characteristics, quantifying the pollutant reduction associated with these 
requirements is difficult and imposing such requirements through a national regulation could divert 
resources from other technologies and practices that are more effective. Therefore, EPA believes that 
requirements limiting the application of manure, litter, or other process wastewaters to frozen, snow-
covered, or saturated ground are more appropriately addressed through NPDES permit limits established 
by the permitting authority. Although EPA has decided not to include requirements limiting the 
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application of manure, litter, or other process wastewaters to frozen, snow-covered, or saturated ground in 
today’s rule, the permitting authority retains the authority and is encouraged to include these types of 
requirements as technology-based standards using best professional judgment in NPDES permits as 
appropriate.90 
 
EPA Region 6 (AR, LA, NM, OK, TX, and 66 Tribes) 
The 1997 CAFO permit stated that wastewater shall not be irrigated when the ground is frozen or 
saturated or during rainfall events (unless to filter wastewaters from retention structures which are going 
to overflow directly to a water of the U.S.). It shall be considered "Proper Operation and Maintenance" 
for a facility which has been properly operated, and that is in danger of imminent overflow due to chronic 
or catastrophic rainfall, to discharge wastewaters to land application sites for filtering prior to discharging 
to waters of the U.S.91 
 
EPA Region 7 (IA, KS, MO, NE, and 9 Tribal Nations) 
No restrictions found. 
 
California* 
Operators should “avoid applications as much as possible to frozen soil and during periods of leaching or 
runoff.”92 The Colorado River Basin Region (R-7) Regional Water Quality Control Board require 
declaration and monitoring of storm water discharge.93 
 
Connecticut  
The 2002 draft NRCS-CT Nutrient Management Policy indicates that “nutrients shall not be applied 
during periods when flooding, frozen, snow-covered, or saturated soil conditions can reasonably be 
expected (typically November through March), or when the potential for surface runoff, soil compaction, 
and/or creation of ruts is high or when weather forecasts indicate these conditions are likely.94 The current 
status of this regulation is unclear as the DEP develops their first CAFO permit. 
 
Florida 
Nutrients should not be applied to flooded or saturated soils when the potential for soil compaction and 
creation of ruts is high. Waste/wastewater applications are not allowed within 3 days of likely rainfall or 
during periods of frequent rainfall in a defined drainage way(s) that carries concentrated flow. Such 
material may be applied to newly constructed grass waterways if incorporated immediately.95 
 
For all egg processing facilities and dairy farms in the Lake Okeechobee drainage basin, the water table 
must be 18 inches or deeper below the normal ground surface when wastes are applied to the land. 
Storage of pretreated wastes is not required if the sprayfield (land application system) has adequate 
hydraulic capacity to accept waste during wet-weather periods. The permittee must provide reasonable 
assurance runoff will not occur during wet-weather periods and failure to do so results in a requirement 
for adequate storage.96 
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Georgia 
No application restrictions were noted in the code, but facilities must contain all process generated 
wastewater resulting from the operation of the AFO plus all runoff from a 25 year, 24-hour rainfall event 
for the location of the AFO.97 
 
Indiana 
Indiana prohibits manure application to “saturated ground.” 98  The 2004 rendition of this rule required the 
operator to record “precipitation events at the time of application and for twenty-four (24) hours prior to 
and following application” for a period of five years from the date of permit coverage, but this 
requirement was not retained in the 2008 rendition. The older language also instructed that “manure, 
litter, and process wastewater shall not be applied to saturated ground” and further instructed that the 
operator planning land application must not apply manure for 24 hours before precipitation causing runoff 
is forecasted. 99  
 
Iowa 
Though the state considered proposed comprehensive slopes, frozen or saturated soils standards in early 
2009, it seems that the saturated soils and slopes components were not adopted in the final legislation (see 
discussion below). However, though the state may not have such requirements, if the producer is required 
to have a nutrient management plan or Comprehensive Nutrient Management Plan by the USDA-NRCS, 
they may be subject to land application restrictions on certain slopes or frozen or saturated soils.100 
 
Producers without alternative storage options are encouraged to contact the Iowa Department of Natural 
Resources to discuss emergency wet-weather land application before allowing a storage tank or pond to 
overflow. The agency discourages saturated soil applications, but recognizes that a wet-weather 
application is less harmful than an all out breach of the storage unit. The long-term implications of the 
wet weather may require producers to change fields where they had planned to apply manure. Producers 
with manure and nutrient management plans must document these changes prior to land application.101 
 
If a manure release impacts surface water, groundwater, a drainage tile line or intake, or to a designated 
area resulting from storing, handling, transporting or land-applying manure occurred, the incident must be 
reported to the DNR within six hours.102 
 
Kansas 
Unless approved in advance by the Secretary, liquid waste, concentrated animal waste or other liquid 
process waste shall not be land-applied when the ground is frozen, snow-covered or saturated, or during a 
precipitation event. Land application of wastes may be authorized if retention structures are in danger of 
overflow due to a chronic or catastrophic precipitation event.103  
 
Operators storing and handling liquid wastes shall maintain application equipment capable of applying 
the ten (10) day wastewater accumulation volume and the design storm (25-year, 24-hour) volume, in ten 
twelve-hour operating days.104 
 



Wet Weather Benchmarking Report  Chapter 8: Land Application of Waste 

8-44 
Last revised on December 11, 2009 

Massachusetts  
There are no explicit weather-specific prohibitions. State endorsed BMPs urge operators to “avoid manure 
application to saturated soils and areas prone to flooding.”105 
 
Michigan 
Application is not allowed on saturated ground or when there is a 70% chance of a half inch of rain 
forecasted within24 hours.106  
 
Minnesota 
Though manure must not be applied to land in a manner that will discharge to waters of the state during 
the application process, there seems to be an exception for manure and process wastewater application 
applied to seasonally saturated soils that are seeded to annual farm crops or crop rotations of perennial 
grasses or legumes.107 Manure applied in a special protection area must be injected or incorporated within 
24 hours prior to rainfall.108 
 
Missouri 
No surface application of manure is allowed if precipitation, likely to create runoff, is forecasted to occur 
within 24 hours of the planned application.109 
 
Nebraska 
No restrictions found. The agency seems to focus more on routing runoff, requiring weekly inspections of 
all storm water diversion devices.110 
 
New Hampshire 
The BMP document directs operators to “avoid irrigation with liquid manure when the soil is saturated or 
when excessive rainfall causes ponding or runoff. When the water table is within 6” of the surface, 
irrigation should be delayed.”111 However, “the management of manure is not regulated by the 
Department of Environmental Services, unless it impacts groundwater or surface water.” 112 See BMPs 
section for explanation. 
 
New Jersey 
Manure should not be spread on ground that is frozen, snow covered or too wet to be plowed within 48 
hours for manure with less than 60% moisture content or on the same day or in the same day for manure 
containing more than 60% moisture.113 
 
North Carolina 
Land application of waste is prohibited during precipitation events; furthermore the permittee should 
consider pending weather conditions when scheduling application and must document the conditions and 
supply the forms to the Division.114 
 
Facilities must be designed to contain waste plus runoff from a 25-year, 24-hour rainfall event. 
Discharges from more extreme events are not considered as violations. No collection, treatment or storage 
facilities may be constructed in the 100 year floodplain. Also, waste application is restricted in wind 
conditions that might cause mist to reach surface waters or wetlands. 115 
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North Dakota 
State law prohibits feeding livestock on ice or handling that would allow the waste to enter waters of the 
state, or to be washed into these waters by runoff from rain or snow melt.116 No language specific to 
application found. 
 
Ohio 
Surface application of manure by is prohibited “if the forecast contains a greater than fifty per cent chance 
of precipitation… exceeding an amount of one-quarter inch for hydrologic soil group D soils and one-half 
inch for hydrologic soil group A, B, and C soils, for a period extending twenty-four hours after the start of 
land application.” Operators must record weather conditions 24 hours before and after application.”117 
 
Oregon 
The NRCS directs operators to avoid applying manure on frozen, saturated or snow-covered ground if 
possible.118 Livestock should not be permitted to graze the disposal area during periods of saturated soil 
conditions.119 Targeting western Oregon, the manure spreading index (MSI) tracks rainfall and rainfall 
forecasts to instruct operators on when to perform application in order to prevent surface water 
contamination.120 
 
Texas 
Land application shall not occur when the ground is frozen or saturated or during rainfall events unless 
there is danger of imminent overflow from a retention control structure or as approved by the 
commission.121 If irrigation results in a discharge from a land management unit (LMU), the CAFO 
operator must collect samples from the drainage pathway at the point of discharge from the edge of the 
LMU where the discharge occurs for 1) fecal coliform bacteria; 2) total coliform; 3) five-day biochemical 
oxygen demand (BOD 5 ); 4) total suspended solids (TSS); 5) Ammonia Nitrogen (as N); 6) Nitrate (as 
N); 7) total dissolved solids (TDS); 8) total phosphorus (as P); and 9) any pesticide which the operator 
has reason to believe could be in the discharge. The operator shall orally notify the appropriate regional 
office within 24 hours of beginning irrigation under this provision and in writing within 14 working 
days.122   
 
Washington 
The state lists surface water effluent limitation guidelines which prohibit discharges for CAFOs except 
when the production area is designed to contain all manure and runoff from a 25-year, 24-hour rainfall 
event and precipitation causes an overflow. New swine, poultry and veal Large CAFOs are subject only to 
prohibition of discharge except in the event of a 100-year, 24-hour rainfall event. Ground water effluent 
limitations require that discharges from waste storage facilities do not reduce existing ground water 
quality (unless the operator can demonstrate that public interest will be met and that all reasonable 
methods of prevention, treatment and control have been undertaken prior to entry). Contaminant 
concentrations of chemicals and nutrients found in saturated soils that have been applied at agronomic 
rates for agricultural purposes are exempt if they will not cause pollution of any ground waters below the 
root zone.123 
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8.4.3.2 Application on frozen ground 
 
EPA 
Weather specific restrictions are not made explicit in the Final 2008 CAFO rule. (See full explanation in 
the EPA Application during wet weather section.) Technical guidance for the application of CAFO 
manure on land in the winter is available.124 
 
EPA Region 6 (AR, LA, NM, OK, TX, and 66 Tribes) 
The 1997 CAFO permit stated that wastewater shall not be irrigated when the ground is frozen or 
saturated or during rainfall events (unless to filter wastewaters from retention structures which are going 
to overflow directly to a water of the U.S.).125 
 
EPA Region 7 (IA, KA, MO, NE, and 9 Tribal Nations) 
No restrictions found. 
 
California* 
Operators should “avoid applications as much as possible to frozen soil and during periods of leaching or 
runoff.”126 
 
Connecticut  
The 2002 draft NRCS-CT Nutrient Management Policy indicates that “nutrients shall not be applied 
during periods when flooding, frozen, snow-covered, or saturated soil conditions can reasonably be 
expected (typically November through March), or when the potential for surface runoff, soil compaction, 
and/or creation of ruts is high or when weather forecasts indicate these conditions are likely.127 The 
current status of this regulation is unclear as the DEP develops their first CAFO permit. 
 
Florida 
No restrictions found. 
 
Georgia 
No restrictions found. 
 
Indiana 
Surface applications of manure on frozen or snow covered ground are prohibited on slopes in excess of 
2% without adequate residue protection or crop cover. Spray irrigation of liquid manure on snow covered 
or frozen ground is prohibited. 128 
 
Iowa 
The agency reported that that land applications of waste on frozen or snow-covered ground “require the 
plugging of intakes during application.”129 This is substantiated by new amendments to Iowa 
Administrative Code Chapter 65: Animal Feeding Operations, Section 459 which define "surface water 
drain tile intake" to mean an opening to a drain tile which allows surface water to enter the drain tile 
without filtration through the soil profile. The revision states that “any surface water drain tile intake that 
is on land in the owner's manure management plan and located down gradient of the application must be 
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temporarily blocked beginning not later than the time that the liquid manure is first applied and ending 
not earlier than two weeks after the completion of the application.”130  
 
The DNR summarizes that the new law restricts surface manure application on frozen or snow-covered 
ground, except for emergencies. It applies only to liquid manure from confinement producers (those with 
completely roofed facilities) and to producers required to submit a manure management plan to the DNR. 
“For the most part, the law will affect confinement producers with hog operations housing 1,250 or more 
finishers and dairy operations with 350 or more dairy cows,” said Gene Tinker, coordinator of DNR’s 
animal feeding operations. The law became effective July 1, 2009 and prohibits surface application of 
liquid manure on snow-covered ground from December 21 to April 1. It also prohibits surface application 
of liquid manure on frozen ground from February 1 to April 1. The law does not prohibit winter 
application of dry, solid or bedded manure.131 
 
This legislation identified temporal restrictions versus spatial restrictions as originally proposed. Through 
early 2009, the Iowa Department of Natural Resources had publicized restrictions for the surface 
application of manure to frozen or snow covered ground based on type of application and slope of land. 
The proposal would have prohibited liquid application on snow-covered or frozen ground with slopes of 
2% or greater (unless soil conservation practices are in place and the phosphorous index (P-Index) rating 
is 2 or less, or to frozen ground with slopes of 5% or greater). Solid application would not have been 
permitted for to snow-covered ground with slopes of 5% or greater, frozen ground with slopes of 9% or 
greater unless soil conservation practices are in place and the P-Index rating is 2 or less, or to frozen 
ground with slopes of 14% or greater.132 The IDNR produced a fact sheet with a flowchart of the 
proposed rule.133 
 
Kansas 
As a liquid, when soil is frozen, snow-covered, saturated, or during a precipitation event, unless approved 
in advance by the Department. Solid wastes may be applied to frozen ground if measures are taken to 
ensure that the wastes will be retained at the application site.134 
 
Massachusetts  
There are no explicit weather-specific prohibitions. State endorsed BMPs urge operators to “avoid manure 
application to frozen soils, or if necessary only spread on sod-covered fields.”135 
 
Michigan 
The Generally Accepted Agricultural Management Practices, which if followed offer legal protection to 
operators, recommend that application of manure to frozen or snow-covered soils should be avoided. 
When necessary solid manures should only be applied to areas where slopes are six percent or less; liquid 
manures should only be applied to soils where slopes are three percent or less. In either situation, 
provisions must be made to control runoff and erosion with soil and water conservation practices, such as 
vegetative buffer strips between surface waters and soils where manure is applied.136 CAFOs are required 
to run and document the Manure Application Risk Index (MARI)137 for any fields used during winter 
application.138 
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Minnesota 
CAFO winter application, when allowed, has a 6% slope restriction for solid manure and 2% for 
liquids.139 For application onto frozen or snow-covered soil the manure management plan requires 
information on field location, land slopes, proximity to surface waters, expected months of application to 
each field, and tillage or other conservation measures used to minimize contamination.140 When soil is 
frozen or snow-covered, manure or process wastewater application is prohibited in special protection 
areas.141 
 
Missouri 
Manure must not be surface applied to frozen, snow-covered or saturated soils.142 
 
Nebraska 
For a field or field segment with a high or very high phosphorus risk assessment rating, there shall be no 
application of manure, litter, or process wastewater when the soil is frozen, or snow or ice covered.143 
 
New Hampshire 
The BMP documentation guides operators to avoid application on frozen or snow-covered ground.144  
However, “the management of manure is not regulated by the Department of Environmental Services, 
unless it impacts groundwater or surface water.” 145 See BMPs section for explanation.  
 
New Jersey 
Manure should not be spread on ground that is frozen, snow covered or too wet to be plowed within 48 
hours for manure with less than 60% moisture content or on the same day or in the same day for manure 
containing more than 60% moisture.146 
 
North Carolina 
Waste shall not be applied on land that is flooded, saturated with water, frozen or snow covered at the 
time of application.147 
 
North Dakota 
State law prohibits feeding livestock on ice or handling that would allow the waste to enter waters of the 
state, or to be washed into these waters by runoff from rain or snow melt.148 Winter application does not 
appear to be prohibited, but does warrant submission of a nutrient management plan for facilities applying 
manure on frozen ground.149 
 
Ohio 
Surface application of manure on frozen or snow-covered ground requires the Director’s approval. 
Manure injection or incorporation within 24 hours is the preferred alternative to surface application. Solid 
manure with less than 50% moisture is stockpiled at the site in lieu of manure application on frozen or 
snow covered ground. 
 
When allowed, applications must be in accordance with the setback rules stated below and limited to 10 
wet tons per acre for solid manure with more than 50% moisture and 5,000 gallons per acre for liquid 
manure. Sites must have at least 90% surface residue cover that is not completely covered by ice or snow 
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at the time of application. Applications must not exceed 20 contiguous acres, with 200 foot breaks at 
those increments. Areas furthest from streams, ditches, and waterways should be given initial preference 
while retaining a 200 foot setback from these features.  
 
For fields with slopes greater than 6%, application should be done in alternating strips 60 to 200 feet, 
generally on the contour. The application rates must be determined for each separate application strip area 
and not the area of the entire application field. Any manure application with phosphorus exceeding two 
hundred and fifty pounds per acre is prohibited. 
 
Weather specific monitoring is required. Operators must visually inspect field surface drainage and tile 
outlets for runoff until the manure is assimilated. In the case of a discharges the operator must conduct 
representative grab samples from the point of discharge to waters of the state for ammonia nitrogen 
analysis within 30 minutes of detection or as soon as safely possible with documentation of the delay and 
report the discharge within two hours of detection.150 See the discussion of Ohio’s historical record for the 
use of monitoring results. 
 
Oregon 
The NRCS directs operators to avoid applying manure on frozen, saturated or snow-covered ground if 
possible151 and offers a Waste Storage Period Determination worksheet used to calculate the number of 
days needed to store animal waste during the wet winter months.152 The state’s Agricultural Water 
Quality Program documentation instructs: “do not apply to soils that are saturated or frozen.”153  
 
Texas 
Land application shall not occur when the ground is frozen or saturated or during rainfall events unless 
there is danger of imminent overflow from a retention control structure or as approved by the 
commission.154 Known discharges resulting from winter application are subject to detailed monitoring 
(outlined above in the wet weather section).  
 
Washington 
None found. 
 
8.4.3.3 Application restrictions on known features 
 
EPA 
Manure, litter, and process wastewater may not be applied closer than 100 feet to any down-gradient 
surface waters, open tile line intake structures, sinkholes, agricultural well heads, or other conduits to 
surface waters. As a compliance alternative, the CAFO may substitute the 100-foot setback with a 35-foot 
wide vegetated buffer where applications of manure, litter, or process wastewater are prohibited. 
Additionally, the CAFO may demonstrate that a setback or buffer is not necessary because 
implementation of alternative conservation practices or field-specific conditions will provide pollutant 
reductions equivalent or better than the reductions that would be achieved by the 100-foot setback.155 
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EPA Region 6 (AR, LA, NM, OK, TX, and 66 Tribes) 
The region does allow application of waste to fields that are tiled, with the requirement for a 100' setback 
or 35' vegetated buffer or some other arrangement approved by the Agency. The respondent noted that 
tiles are note used a lot in the region, but are more common in Region 5. Slopes are considered in the 
concept of the Phosphorus Index which takes into account slope, proximity to a water body, etc.156 
 
EPA Region 7 (IA, KS, MO, NE, and 9 Tribal Nations) 
The region does allow waste-to-land applications on tiled fields with the requirement for a 100 foot 
setback from tile intake, or a 35 foot setback if area is a permanently vegetated buffer, or site specific 
demonstration that setback is not necessary. The respondent noted that the region advises states to cover 
tile intake while applying waste. Prohibitions and application (N-based or P-based) depends on a 
Phosphorus Risk Index that takes into account slope. The P-Index is normally developed by NRCS and 
can vary by state.157 
 
California* 
Operators must evaluation field limitations and develop appropriate buffer areas, based on environmental 
hazards or concerns such as (a) sinkholes, shallow soils over fractured bedrock, and soils with high 
leaching potential; (b) lands near or draining into surface water; (c) highly erodible soils; and (d) shallow 
aquifers.158  For each land application area in the Central Valley that is within 100 feet of a surface water 
or a conduit to surface water, operators must identify the setback, vegetated buffer, or other alternative 
practice that will be implemented to protect surface water.159 
 
Connecticut  
No restrictions on land-application to tiled land were reported and there are no slope-related restrictions 
for land application of waste.160 The current status of this regulation is unclear as the DEP develops their 
first CAFO permit. 
 
Florida 
The respondent noted that the state does not allow application of waste to fields that are tiled and that the 
“FL DEP has adopted EPA CAFO rules in [their] entirety by reference.”  The slope of land application is 
addressed on a site-specific basis in permits.161 
 
Details on required buffer widths separating features of interest and application are available in the NRCS 
Conservation Practice Standard for Nutrient Management, Code 590. With established vegetation, 
applications must be setback 50 feet from wetland ditches, with requirement for an additional 2 feet for 
each 1% slope for slopes up to 8%. If there is poor vegetation, the setback is increased to 100 feet. 162 
 
Georgia 
Waste-to-land application is allowed on fields that are tiled with restrictions based on circumstance. There 
are no slope-specific restrictions.163 A setback shall be maintained of 100 feet between application areas 
or waste disposal areas and drainage ditches, surface water bodies, or wetlands. As a compliance 
alternative, the owner may substitute the 100 feet setback with a 35 feet wide vegetated buffer where 
waste disposal is prohibited.164 
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Indiana 
Indiana allows land application of wastes on tiled fields, with requirements for setbacks depending on the 
type of application. Agricultural drainage tiles are included in the definition of “drainage inlet” defined as 
“any surficial opening to an underground tile drainage system that drains to waters of the state. For 
purposes of this article, ‘drainage inlet’ includes water and sediment control basins.”165  
 
Application of manure must be in accordance with a number of specified setbacks required for public 
water supply wells or intake structure, surface waters of the state, sinkholes, wells, drainage inlets, 
property lines and public roads as described in Table 8-17.  

 
Table 8-12. Indiana’s Setback Distances for Application of Manure to Tiled Lands 

 
Source: 327 IAC 16-10-4 Manure application setbacks. Table 1. (2008) 
 
 

Setback distances are measures from the edge of the area of actually placement of manure on the land. 
The distance of the setback varies according to whether the waste is incorporated into the soil 
immediately or not.  Immediate incorporation means that manure has been incorporated into the soil 
within 24 hours and results in the smallest setbacks. The property line setback may be waved with the 
written permission of the adjoining landowner. Exceptions to these setback parameters are made for 
“properly designed and maintained filter strips” wherein the setback is the width of the filter strip 
buffering the feature of interest. Also, if there is a gradient barrier located between the application site and 
the feature, the setback is set at ten feet. 166 
 
Iowa  
Chapter 65 of the Iowa Administrative Code contains rules that govern land application of manure, 
including separation distances between designated areas based on type of manure and method of manure 
application. Table 8-18 shows the required setback distances. 
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Table 8-13. Separation Distances for Land Applied Manure 

 
Source: Separation Distances for Land Application of Manure from Open Feedlots & Confinement 

Feeding Operations, including SAFOs. Table 2. (October 2008) 
 
No manure can be applied by spray irrigation equipment within an agricultural drainage well area, which 
includes all land where surface or subsurface water drain to the well directly or through a drainage system 
connected to the well. 
 
Iowa also restricts applications by proximity to buildings, public use areas, property boundary lines, and 
high quality water resources identified as high quality water (HQ), high quality resource water (HQR), or 
protected water area (PWA).167 If the designated features (excluding drainage inlets) have an established 
50-foot buffer, manure can be applied up to the edge of the buffer but not within. 
 
Regarding slope specific application restrictions, the agency survey respondent noted that “some slopes 
may be restricted during calculation of the P-index,” referring to their phosphorous index (described in 
section 3b). The respondent also noted “a slope restriction during winter application.”168 The Iowa DNR 
provided a flowchart for the proposed regulations, but these specific slope requirements to not appear to 
have been adopted (see section 2ii on Application on Frozen Ground).169 
 
Kansas 
Unless the CAFO exercises an approved compliance alternative, manure, litter, and process wastewater 
may not be applied closer than 100 feet to any down-gradient surface water, open tile line intake 
structure, sinkhole, agricultural well head, or other conduits to surface water. As a compliance alternative, 
the CAFO may substitute the 100-foot setback with a 35-foot wide vegetative buffer on which 
applications of manure, litter, or process wastewater are prohibited.170 
 
Massachusetts  
The EPA has permitting authority so the CAFO General Permit standards are used. This requires a 100’ 
setback, a 35’ vegetated buffer, or analogous practice. 
 
Michigan 
Land application of waste is allowed on tiled fields with a 100 foot setback or a 35 foot setback if there is 
a vegetative buffer. Manure applications must be incorporated within 24 hours and are subject to weather 
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related restrictions. CAFOs are required to field specific assessments for all land application areas, which 
attend to the impact of slope on runoff and environmentally sensitive areas, such as surface waters.171 
The Generally Accepted Agricultural Management Practices, which if followed offer legal protection to 
operators, state that an application that results in manure flow in a field tile line is an unacceptable 
practice.172 
 
Minnesota 
The state does allow application to tiled fields, with the requirement for a 300 foot setback from open tile 
inlets for surface application.173 If applied within 300 feet of open tile intakes the manure must be injected 
or incorporated within 24 hours of application.174 Application to soils in special protection areas 
(including protected water, protected wetland, intermittent stream, drainage ditches) require a vegetative 
buffer of perennial grasses or forages that is 100 feet wide along lakes and perennial streams and 50 feet 
wide elsewhere. Application is prohibited within the buffer or within 25 feet of the protected feature. 
Manure application by a traveling gun, center pivot, or other device that allows liquid to travel more than 
50 feet in the air is prohibited in the protection areas.175 Also manure must not be applied to land within 
50 feet of an active or inactive water supply well, sinkhole, mine, or quarry. Manure applied to land that 
slopes toward a sinkhole and is less than 300 feet away (without a permanent diversion) must be 
incorporated within 24 hours of surface applications.176 
 
Missouri 
The technical standard indicates that tile line inlets (if left unplugged during the manure application) must 
be set back 35 feet from an up-gradient permanently vegetated buffer, 100 feet from an up-gradient 
insufficient or absent buffer, or zero feet from a down gradient tiled site.177 There are slope specific 
restrictions for CAFOs, but not AFOs.178 Manure will not be applied on land with a slope of greater than 
20%.179 
 
Nebraska 
The state allows manure application to tiled lands with CAFO/AFO-specific setback requirements. CAFO 
waste must only be applied at 100 foot distance to down gradient open tile line intake structure; or at a 
distance of 35 feet with a vegetated buffer, or no setback if alternative conservation practice will provide 
reductions equal to or better than reductions achieved at 100-foot setback. AFO waste applications must 
be set back 30 feet from identified streams, lakes and impounded waters unless the application is in 
accordance with a department approved nutrient management plan. No slope specific requirements were 
reported.180 This information is in line with NDEQ Title 130 Livestock Waste Control Regulations.181 
 
New Hampshire 
Waste-to-land applications are not allowed on fields that are tiled. No limitations on slope were 
reported.182 The BMP recommends 10 foot filter strips for slopes of <1% and proportionally up to at least 
20 feet for slopes of 15%.183 
 
New Jersey 
The respondent indicated that the state allows application in fields that are tiled without a required setback 
and that there are no slope restrictions on application.184 The rule on poultry manure indicates that manure 
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should not be applied where slope exceeds 8% except when injected or plow furrow application is made. 
If using the plow furrow method, the slope must not exceed 10%.185 
 
A manure free vegetative buffer zone of 25 feet is required along or around defined drainage channels and 
sinkholes on slopes of 6% or less. On slopes greater than 6%, the vegetative buffer shall be four times the 
percent slope times 100 feet. Where a vegetative buffer is not established, manure shall not be spread 
closer than 50 feet from the defined drainage channel or sinkholes on slopes of 6% or less. Without a 
vegetative buffer on slopes greater than 6%, the distance shall be eight times percent slope times 100 feet. 
For example, the buffer zone for a 10 percent slope should be 8 x 0.10 x 100 = 80 feet.186    
 
North Carolina 
The state allows application of waste to fields that are tiled with setback requirements of “25 feet for pre-
1997 farms, 75 feet after 1997.” As a BMP, the agency requires inspections of tile drain outlets and 
ditches during land application. The agency does not prohibit application of CAFO/AFO waste to fields 
with slopes in excess of a certain limit.187  
Animal waste application is prohibited within 100 feet of any well, with the exception of monitoring 
wells. Manure applied to conventionally tilled bare soil must be incorporated within two days. This 
requirement does not apply to no-till fields, pastures or fields where crops are actively growing.188 
 
North Dakota 
Applications are allowed on tiled land, but must be set back either 35 feet with a vegetative buffer, or 100 
feet without vegetation. The state also utilized slope-specific restrictions. 189 
 
Ohio 
The state allows waste-to-land application in fields that are tiled, but regulates the activity by requiring a 
“100' or 35' vegetated strip for land application, and 300' [setback] for stockpiles from [an] open tile 
inlet.” To reduce contamination the agency utilizes the following BMPs: “lower rates, disrupting 
pathways to tiles, shallow injection, tile stops/plugs, visual monitoring.”190  
 
Operators engaging in liquid application of waste must use methods or devices to capture or stop 
subsurface drain flow if linked to drain outlets. The use of drain plugs should be recorded in the operating 
record.191 Ohio’s land application restrictions and setbacks are described in Table 8-19. 
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Table 8-14. Ohio’s Land Application restrictions and setbacks 

 
Source: Appendix A Table 2 to Rule 901:10-2-14 Land application restrictions and setbacks.192   

 
 
The code (“note 5” above) prohibits manure application to cropland over 15% slope or to 
pastures/hayland over 20% slope unless one of the following precautions are taken:  

• Immediate incorporation or injection with operations done on the contour, unless the field has 
80% ground cover (residue or canopy). 

• Applications are timed during periods of lower runoff and/or rainfall (May 20th - October 15th) 
• Split applications are made (separated by rainfall events) with single applications not exceeding 

10 wet tons/ac or 5,000 gal/ac. 
• The field is established and managed in contour strips with alternated strips in grass or legume. 

 
Oregon 
Applications to tiled lands are allowed with a 100' non-vegetated setback, 35' vegetated setback, or other 
alternative as protective as the first two options. The NPDES CAFO/AFO Permit does not allow tile line 
discharge, so many tile systems are fitted with valves or recycle systems to achieve no discharge. There 
are no slope related restrictions.193 The code does state that “land with poor vertical drainage 
characteristics, high water table or steep slopes should not be selected for use in a year-round plan of 
manure disposal.” 194 
 
Texas 
Application to tiled land is allowed without requirements for setbacks or slope restrictions. No BMP 
requirements to minimize contamination by tile discharges were reported.195 
 
Land applicators must respect well buffer zones and install a minimum of 100 foot vegetative buffer strips 
between waste application sites and waters of the state (unless using a low pressure system in areas of the 
state where the average rainfall is less than 25 inches per years).196 Sinkholes require a 100-foot buffer 
from manure, litter, and wastewater application. Alternatively, the CAFO may substitute a 35-foot wide 
vegetative buffer around a sinkhole where alternative conservation practices or field-specific conditions 
will provide equivalent pollutant reductions.197 
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Washington 
Manure,  litter, and process wastewater may not be applied closer than 100 feet to any down-gradient 
surface waters, open tile line intake structures, sinkholes, agricultural well heads, or other conduits to 
surface waters. Compliance alternatives include the substitution of the 100-foot setback with a 35-foot 
wide vegetated buffer where applications of manure, litter, or process wastewater are prohibited; also the 
CAFO may demonstrate that a setback or buffer is not necessary because implementation of alternative 
conservation practices or field-specific conditions will provide pollutant reductions equivalent or better 
than the reductions.198 
 
8.4.3.4 Agronomic rates 
 
EPA 
The terms of the nutrient management plan, with respect to protocols for land application of manure, 
litter, or process wastewater must include the acres available for land application; field-specific rates of 
application developed  to ensure appropriate agricultural utilization of the nutrients in the manure, litter, 
or process wastewater; and any timing limitations identified in the nutrient management plan concerning 
land application on the fields available for land application.  The permitting authority may use the USDA 
Natural Resource Conservation Service (NRCS) Nutrient Management Conservation Practice Standard, 
Code 590199, or other appropriate technical standards, as guidance for development of the applicable 
technical standard. The 590 Standard describes three field-specific risk assessment methods to determine 
whether the land application rate is to be based on nitrogen or phosphorus, or whether land application is 
to be avoided. These three methods are: (1) Phosphorus Index; (2) Soil Phosphorus Threshold Level; and 
(3) Soil Test Phosphorus Level. The permitting authority has the discretion to determine which of these 
three methods, or other State-approved alternative method, is to be used.”200  
 
The final rule provides two approaches a CAFO may use in its NMP to identify annual maximum rates of 
application of manure, litter, and process wastewater by field and crop for each year of permit coverage. 
First, the “linear approach” expresses field-specific maximum rates of application in terms of the amount 
of nitrogen and phosphorus from manure, litter, and process wastewater allowed to be applied. Second, 
the “narrative rate approach” allows application rates to be determined based on the total amount of 
nutrients combined with a specific, quantitative method for calculating the amount of manure, litter, 
process wastewater allowed to be land applied.201 
 
EPA Region 6 (AR, LA, NM, OK, TX, and 66 Tribes) 
The region uses soil nutrient monitoring information to set agronomic rates. The CAFO operator is 
required to analyze the waste for nutrients and then apply that waste based on crop need.  In other words, 
the waste has to be land applied in accordance with crop needs. Region 6 has developed a tool to 
determine whether the CAFO is applying manure at agronomic rates that is now being tested by other 
EPA Regions.202 
 
EPA Region 7 (IA, KS, MO, NE, and 9 Tribal Nations) 
Agronomic rates are informed by the Phosphorous-Index and the Purdue Manure Management Planning 
which determines the balance between manure application with crop uptake while considers P and N from 



Wet Weather Benchmarking Report  Chapter 8: Land Application of Waste 

8-57 
Last revised on December 11, 2009 

all sources. Additionally each state in the region has developed state technical standards similar to NRCS 
590 Standard for guidance.203 
 
California* 
Nutrient management plans are required to ensure nutrient application at rates necessary to achieve 
realistic crop yields, to improve the timing of application, and the use agronomic crop production 
technology to increase nutrient use efficiency. The agency recommends using the USDA NRCS Standard 
590 in developing plans. Realistic yield expectations for the crop(s) to be grown based primarily on the 
producer’s yield history, State Land Grant University yield expectations for the soil series, or USDA 
NRCS Soils-5 information for the soil series.204 Operators must maintain a “reasonable soil amendment 
rate” where application of manure and wastewater to disposal fields or crop lands matches rates that are 
reasonable for the crop, soil, climate, special local situations, management system, and type of manure.205  
 
Connecticut  
Soil nutrient monitoring information informs CAFO agronomic rates which will be set using a “narrative 
rate approach, when [a general permit] is issued.”206 Following the EPA decision to designate CAFOs as 
point sources, CT DEP began planning for implementation of a CAFO permitting program and statewide 
general permit. Under the general permit, each farm will be required to develop a Comprehensive 
Nutrient Management Plan (CNMP). Connecticut is using phosphorous-based manure application criteria 
for CNMPs. Recommendations for nutrient application rates will be based on the agronomic critical 
ranges required for crop production as established by the UConn Soil Test Lab, or UConn-recognized 
industry practice. Recommended rates are based on soil and post-mortem tissue tests, documented yield 
information, and management capabilities.207 
 
Florida 
The agency utilizes site-specific nutrient loading rates and soil nutrient monitoring information in 
determining agronomic rates for CAFOs. Operators must submit a nutrient management plan with the 
permit application which is then subject to FDEP approval and incorporated as an enforceable part of the 
permit.  
 
Operators must base nutrient application rates for commercial fertilizer on University of Florida, Institute 
of Food and Agricultural Sciences (UF/IFAS standardized fertilization recommendations for agronomic 
crops (posted a revisable document, #SL – 129208 ), and/or industry practice where calibration curves have 
been developed. These guidelines are taken with consideration of current soil test results, realistic yield 
goals and landowner management capabilities. If UF/IFAS does not provide specific recommendations, 
the operator should base nutrient application on realistic yield goals and associated plant nutrient uptake 
rates.209 All sources of nutrients must not exceed the annual nutrient requirements of the grasses or crops 
in the area. 
 
The survey respondent noted “we have developed a tool that we use to determine whether the CAFO is 
applying manure at agronomic rates. The Region 6 tool is now being tested by other EPA Regions.” AFO 
rates are managed on a case-by-case basis.210  
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Georgia 
CAFO and AFO agronomic rates are based on crop yield, soil test analysis and crop needs based on 
University of Georgia recommendations.211  
 
Indiana 
In determining agronomic rates, the Indiana Department of Environmental Management (IDEM) survey 
respondent indicated that cumulative pollutant loading rates and ceiling limits for nutrients for CAFO 
land applied waste are utilized. Additionally, soil and sludge nutrient monitoring are considered when 
determining agronomic rates for both CAFO and AFO land applied waste.212 IDEM utilizes the National 
Resources Conservation Service nutrient management guidance (NRCS 590) in calculating CAFO 
agronomic rates and land grant publications in determining the requirements for AFOs.213  
 
Indiana Administrative Code 327 IAC 16-10-2 on manure application rates states that the agronomic rate 
for potentially available nitrogen must not exceed the nitrogen requirements of current or planned crops 
of the upcoming growing season as documented in the operating record.214 
 
Iowa 
In determining agronomic rates, Iowa survey respondent indicated that ceiling limits for nutrients and soil 
nutrient monitoring information is used in determining agronomic rates for the state’s “confinements” and 
“open feedlots.”215 The determination of agronomic rates and “yield goals [are] usually tied to nitrogen 
rates.”216 The DNR mandates that confinement feeding operators with more than 500 animal unit capacity 
must apply manure at or below the nitrogen use level necessary to obtain crop yields.217 
 
The agency uses the phosphorous index (P-Index) in several management applications. The Iowa 
phosphorus (P) index is used to assess the risk of P delivery to surface waters. The index is a tool to help 
conservation planners, landowners, land users and others to evaluate the current risk from P reaching 
surface water from a specific site, and to determine factors which dominate the risk due to P transport to 
surface waters. The index takes into account soil test P, total soil P, rate, method, and timing of P 
application (fertilizer, manure, and other organic sources), erosion as well as transport factors such as 
sediment delivery, relative field location in the watershed, soil conservation practices, precipitation, 
runoff and tile flow/subsurface drainage. 218 By modeling soil and phosphorous transport, land users are 
better informed to make management decisions to reduce the risk. 
 
Kansas 
"Agronomic application rates" means the method and amount of swine waste defined by the secretary that 
in the secretary's discretion best protects the environment, including consideration of the crops or soil to 
which swine waste may be applied and the economic impact associated with any application of swine 
waste.219 Since July 2007, CAFOs with 1,000 animal units or more must develop and implement nutrient 
management plans. The plans require that application rates for federal swine facilities be based on 
phosphorous holding capacity of the soil per Kansas Administrative Regulation (KAR) 4-21-1. 
Application rates for nitrogen and phosphorous are determined by completing a Kansas Site Assessment 
Index -Phosphorous. This USDA-NRCS assessment evaluates soil test phosphorous, annual average 
phosphorous (organic and inorganic) application rates, phosphorous fertilizer application method, soil 
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erosion by water, soil runoff classification, proximity to perennial and intermittent surface water, and 
irrigation erosion. The planned application rates for manure, litter, or processed wastewater must be 
consistent with the site assessment. If the site is ranked low for phosphorous losses, a nitrogen based 
nutrient management plan is sufficient. Sites ranking high or medium must implement practices to reduce 
P losses such as planting crops with high removal capacity, limiting inorganic P fertilizer inputs, 
restrictions on manure application, and P-based management plans must be developed. The state uses 
NRCS metrics for crop-specific application rates for Nutrient Application Rates in Areas of Impaired 
Water Quality by Nutrients.220 
 
Operators must conduct sampling to determine nutrient and salinity levels to confirm utilization of animal 
process wastes at agronomic rates.221 Waste may be applied to agricultural land by any method that will 
result in uniform application of the material and not exceed agronomic rates. Liquid wastes shall be 
applied at agronomic rates and at rates less than or equal to the soil intake rates.222 
 
Massachusetts  
The University of Massachusetts at Amherst Extension has published “Guidelines to Nitrogen 
Application on Agronomic Crops in Massachusetts.”223 
 
Michigan 
Soil nutrient monitoring information informs agronomic rates for CAFO waste. The rates are based on 
manure tests, soil tests, and the crop to be grown.224 The Generally Accepted Agricultural Management 
Practices, which if followed offer legal protection to operators, state that the agronomic rate of N 
recommended for crops (consistent with Michigan State University N fertilizer recommendations) should 
not be exceeded by the amount of available N added, either by manure applied, or by manure plus 
fertilizer N applied, and/or by other N sources. For legume crops, the removal value of N may be used as 
the maximum N rate for manure applications. The available N per ton or per 1000 gallons of manure 
should be determined by using a manure analysis and the appropriate mineralization factors for organic N 
released during the first growing season following application and the three succeeding growing seasons. 
If phosphorous monitoring shows that Bray P1 reaches 150 lb/acre (75ppm) then application should be 
reduced to a rate matched by P removed by harvested crop. If Bray P1 reaches 300 lb/acre (150ppm) 
manure application should be discontinued until nutrient harvest by crops reduces P to less than 300 
lb/acre).225 
 
Minnesota 
In determining agronomic rates for CAFO and AFO land applied waste, the state’s survey respondent 
indicated that ceiling limits for nutrients and soil nutrient monitoring are utilized. More specifically, 
combined sources of nutrients cannot exceed University [of Minnesota Extension Service] 
recommendations (or crop N removal for legumes), which are based on crop type, previous crop and in 
some cases crop yield.  Phosphorus is used as rate criteria in areas where soil test phosphorus is high.”226  
 
Missouri 
Soil and sludge nutrient monitoring information inform agronomic rates227  which are set using the 
University of Missouri Extension’s Manure Plant Available Nitrogen (PAN) Calculation.228 The CAFO 
rule requires operators engaging in land application to adhere to a set of BMPs including a nutrient 
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management plan and a set of technical standards for nutrient management.229  The technical standards 
guide the development of the nutrient management plan and set application and monitoring protocol. 
Annual nitrogen application from all sources should not exceed the recommended nitrogen application 
rate for non-legume crops and the nitrogen removal capacity of legume crops by more than 10 pounds 
per acre or 10 percent, whichever is greater. Manure application rates must also comply with the results of 
a field-specific phosphorus loss assessment, based on Missouri P-Index and soil test ratings.230 
 
Nebraska 
Soil nutrient monitoring and sludge nutrient monitoring information guide determination of agronomic 
rates for CAFOs and AFOs. The state uses University of Nebraska crop recommendations based on soil 
sample analysis, waste analysis, P-index, and irrigation water analysis. The respondent noted a “need to 
define cumulative pollutant loading rate.”231 
 
New Hampshire 
Sludge nutrient monitoring information is used in determining the agronomic rates for CAFO and AFO 
land-applied waste, which are recommended by the New Hampshire Cooperative Extension. 232  
 
The respondent noted “the management of manure is not regulated by the Department of Environmental 
Services, unless it impacts groundwater or surface water.” 233 See BMPs section. 
 
New Jersey 
Agronomic rates are calculated by the USDA and NJ Department of Agriculture and are outlined in 
NRCS Comprehensive Nutrient Management Plans.234 The poultry manure rule states that application 
should be limited to the amount required for crop production dependent upon crop needs, fertility levels, 
physical characteristics of the soil, and the potency of the manure.235 
 
North Carolina 
The agency utilizes nutrients and sludge nutrient monitoring information in determining agronomic rates 
for CAFOs and AFOs. Agronomic rates for N and P are based on Realistic Yield Expectation derived 
from waste nutrient content, crop and soil type, or yield records. Rates are limited by annual pollutant 
loading rates, but are not subject to lifetime loading restrictions.236  
 
North Dakota 
The agency uses soil nutrient monitoring information to determine agronomic rates which are subject to 
acreage requirements.237 The agronomic rate for nitrogen must not exceed the plant utilization rate for 
the cropping year. Phosphorous must not be applied at rates exceeding the recommendations based on 
either the North Dakota phosphorous index, the North Dakota state university extension service soil tests, 
or other risk assessment methods approved by the department.238 
 
Ohio 
CAFO “operators are required to monitor nutrient [content] in the waste annually for the purpose of 
determining application rates.”239 The agency utilizes cumulative pollutant loading rates for nutrient, soil 
nutrient monitoring, and sludge nutrient monitoring information in determining agronomic rates for 
CAFOs and AFOs. Agronomic rates are based on crop nutrient needs and also influenced by “hydraulic 
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capacity of the soil, cap on total P applications, lower rates on frozen/snow covered ground, etc.”240 The 
manure application rate is based on based on the most limiting factor among crop nitrogen requirements, 
phosphate application limits, water capacity of soil, and avoidance of surface ponding.241 
 
Oregon 
Cumulative pollutant loading rates and soil nutrient monitoring information is used to determine 
agronomic rates for CAFO and AFO waste.242 Agronomic rates are informed by a P-Index, manure 
spreading index (MSI described in precipitation section) and the Oregon Animal Waste Management 
(ORAWM) spreadsheet. The OnePlan Nutrient Management Planner will soon replace ORAWM as a 
comprehensive nutrient management plan development aid.243 
 
Texas 
Soil and sludge nutrient monitoring information are used to inform agronomic rates for CAFO and AFO 
land applied waste. The respondent noted “application is based on the needed nutrients for optimum 
health and growth of the crop.  Nutrient needs are based on soil and waste analyses. Application rates 
cannot exceed the nitrogen requirement of the crop.  As P levels in the soil rise, increasing the P Risk 
index, the maximum rate is reduced to the phosphorus requirement of the crop, then to the crop P removal 
rate.” CAFO agronomic rates are set in accordance with the Texas NRCS Practice Standard Code 590; 
AFO “application is based on the needed nutrients for optimum health and growth of the crop.”244 
 
Washington 
Agronomic rates are detailed in the NMP and are based on field-specific assessment of the potential for 
nitrogen and phosphorus transport from the field and that addresses the form, source, amount, timing, and 
method of application of nutrients on each field to achieve realistic production goals, while minimizing to 
the lowest achievable level nitrogen and phosphorus movement to surface and ground waters.245 
 
8.4.3.5 Certification Requirements 
 
EPA 
The 2003 CAFO rule states: “although EPA promotes and supports the use of certified specialists to help 
ensure the quality of nutrient management plans, the Agency is not requiring such plans to be developed 
or reviewed by a certified planner” and no revisions were offered in the 2008 rule.246 
 
EPA Region 6, EPA Region 7, CT, IN, MA, MI, MO, NE, NH, NJ, ND, OR, TX, WA 
No state or region-wide requirement for land applicator or soil sampler certification reported or identified 
through research. 
 
California* 
The Central Valley Regional Water Board regulations require dairy men to use a Certified Crop Advisor-
approved nutrient management plan.247 There are four areas of certification required to prepare a CNMP: 
(1) evaluation of facilities and equipment for handling and storage of manure and storm water, (2) 
nutrient management for land application of manure, (3) runoff and erosion control from land, and (4) 
conservation planning.248 
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Florida 
CAFOs that land apply manure or process wastewater must be permitted.249 Management plans should be 
prepared by the Soil Conservation Service or a Florida licensed professional engineer.250 
 
Georgia 
Land applicators are required to attain certification.251 A "certified operator" is defined as a person who 
has been trained and certified by the Georgia Department of Agriculture and has direct general charge of 
the day-to-day field operation of an AFO waste storage and disposal system, and who is responsible for 
the quality of the treated waste.252 Training and certification requirements are included in the code.253 
 
Iowa 
 Manure applicators are required to be certified when land applied manure from a confinement feeding 
operation with an animal capacity of more than 500 animal units; smaller operations and open feedlots 
may land apply manure without being certified.254  
 
Kansas 
As a condition of permitting, swine facilities with capacity of 1,000 or more animal units require the 
operator to be certified by the department or a third party approved by the department as to the operators 
knowledge of manure and wastewater management, nutrient utilization planning and implementation, and 
emergency response planning and implementation.255 
 
Minnesota 
Requires certification for land application of waste.256 Manure sampling and analysis must be conducted 
by a laboratory certified by the Minnesota Department of agriculture and in accordance with University of 
Minnesota Extension Service recommendations.257 
 
North Carolina 
Land applicators are required to obtain certification, but soil/waste samplers are not.258 In 1996 the North 
Carolina General Assembly required all permitted animal waste management systems to be operated by a 
certified operator. To be certified, an operator must attend 10-hours of classroom training, pass an exam 
and pay an annual fee. Certified operators must also acquire 6-hours of continuing education credits every 
three years to remain certified.259 Technical specialists provide guidance on collection, storage and 
treatment of waste, runoff controls including development and implementation of filter strips, grass 
channels, and related nonstructural BMPs, irrigation equipment design and installation, determination of 
wettable areas, creation of waste utilization and nutrient management plan, and design and installation of 
subsurface water management systems.260 
 
Ohio 
No certification requirements were reported,261 however, the operating records must be generated by 
certified livestock managers.262 
 



Wet Weather Benchmarking Report  Chapter 8: Land Application of Waste 

8-63 
Last revised on December 11, 2009 

8.4.4 Monitoring Requirements 
 
Heavy metals 
 
EPA 
The 2003 CAFO rule recognizes trace metals as a significant threat to water resources, but relies on 
agronomic rates for land application of manure to limit exposure. The rule notes that “arsenic, copper, 
selenium, and zinc are often added to animal feed as growth stimulants or biocides... Trace elements in 
agronomically applied manures are generally expected to pose little risk to human health and the 
environment. However, repeated application of manures above agronomic rates could result in cumulative 
metal loadings to levels that potentially affect human health and the environment.” The 2008 rule made 
no specific reference to the matter.263  
 
EPA Region 6, EPA Region 7, CA, CT, FL, IN, IA, KS, MA, MI, MN, MO, NE, NH, NJ, ND, OH, OR, 
TX 
Heavy metals are not monitored as applied or as initial background concentration for land-applied CAFO 
or AFO waste. Nor are there any set heavy metal limitations for land applications of manure.264 
 
Georgia 
The respondent indicated that heavy metals are not monitored as applied or as initial background 
concentration for land-applied CAFO or AFO waste. Nor are there any set heavy metal limitations for 
land applications of manure.265 However, the Swine Feeding Operation Permit states that operations 
expanding to have more than 3000 AU will require monitoring for cumulative loading of copper and 
zinc.266 
 
North Carolina 
The agency requires monitoring of copper and zinc in land-applied CAFO and AFO waste, but has not set 
a lifetime loading restriction. The respondent noted “Soil tests are required for Cu and Zn, and if the index 
reaches a certain level, application must stop… but there is no pre-determined cumulative rate for 
metals.” Applicants must measure the background levels of heavy metals at a proposed application site 
prior to the first application. of CAFO/AFO waste and subsequent monitoring frequency is determined by 
the amount of manure applied to an application site. 267 Waste-to-land application must cease when the 
Mehlich 3 Soil Test Index for copper is greater than 3,000 (108 pounds per acre) or Zinc of greater than 
3,000 (213 pounds per acre). 268 
 
Washington 
The Permittee shall comply with effluent standards or prohibitions established under the Clean Water Act 
for toxic pollutants within the time provided in the regulations that establish those standards or 
prohibitions, even if this permit has not yet been modified to incorporate the requirement.269 
 



Wet Weather Benchmarking Report  Chapter 8: Land Application of Waste 

8-64 
Last revised on December 11, 2009 

Nutrients  
 
EPA 
Manure must be analyzed a minimum of once annually for nitrogen and phosphorus content, and soil 
analyzed a minimum of once every five years for phosphorus content. The results of these analyses are to 
be used in determining application rates for manure, litter, and other process wastewater.270 
 
EPA Region 6 (AR, LA, NM, OK, TX, and 66 Tribes) 
Total nitrogen and total phosphorous as P in CAFO and AFO land applied waste must be monitored 
annually. Ammonia Nitrogen analysis is also required where unauthorized discharge has occurred. The 
region requires states to measure background levels of nutrients for CAFOs and AFOs prior to the first 
application of waste.271 
 
EPA Region 7 (IA, KS, MO, NE, and 9 Tribal Nations) 
The region adheres to federal law by sampling CAFO manure, litter or wastewater at least annually for 
total nitrogen and total phosphorous as P. The Region also monitors for ammonia nitrogen as N. AFO 
nutrients are not tracked across the region. There is not a universal requirement to measure background 
levels of nutrients for CAFOs and AFOs prior to the first application of waste.272 
 
California* 
The Regional Water Quality Control Board (RWQCB) can require confined animal facility operations to 
undertake a monitoring program as a condition to the issuance or waiver of water discharge requirements 
(WDRs).273 Nutrient management plans must include a summary of the nutrient resources available to the 
producer, including (a) soil test results for pH, phosphorus, nitrogen, and potassium; (b) nutrient analysis 
of manure, sludge, mortality compost (birds, pigs, etc.), or effluent (if applicable); (c) nitrogen 
contribution to the soil from legumes grown in rotation (if applicable); and (d) other significant nutrient 
sources (e.g., irrigation water).274 
 
Connecticut  
Annual nutrient monitoring is required with a CAFO permit. No monitoring is required for AFOs. The 
respondent did not indicate whether or not background levels of nutrients are monitored but stated that 
cumulative pollutant loading rates for nutrients are not used.275 
 
Florida 
Total nitrogen, nitrate nitrogen, total phosphorous, and orthophosphates are monitored in the ground 
water near storage ponds and land application areas. Background water quality must also be monitored on 
wells up-gradient of ground water flow to storage ponds and land application sites, presumably to provide 
a reference for potential contamination. The locations and depths of monitoring wells are specified in the 
permits. Monitoring is typically conducted quarterly, but the frequency may be reduced to semi-annual if 
more than six consecutive samples show no increase in the concentration of a given parameter.276 The 
nutrient management plan (NMP) specifies waste monitoring frequency though these components must 
also be monitored in the event of a discharge to a surface water of the state. 
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AFOs are currently regulated on a case-by-case basis though FL DEP is currently developing permitting 
rules for AFOs that discharge to ground water. Prior to the first application of waste, the agency requires 
permittees to measure background levels of nutrients for CAFOs as part of the NMP and on a case by 
case basis for AFOs.277 
 
Georgia 
Total nitrogen must be monitored twice a year for CAFOs and once a year for AFOs. Georgia requires 
AFOs with liquid manure systems to apply for Land Application System Permit for 300 animal units or 
more. Dry manure AFOs with less than 1000 animal units are not required to apply for a state issued 
permit. The agency also requires permittees to measure background levels of nutrients for CAFOs and 
AFOs prior to the first application of waste.278 
 
Representative samples shall be collected from each major soil series present within the waste disposal 
fields. One down gradient ground water monitoring well shall be installed for each waste storage lagoon 
or series of lagoons. Waste storage lagoon effluent to be land applied and for the ground water monitoring 
wells must be monitored, at a minimum, semiannually for  Total Kjeldahl Nitrogen (TKN) and Nitrate 
Nitrogen (NO3-N) as well as semiannual monitoring of the wells for TKN and NO3- N.279 
 
Indiana 
The agency requires operators to produce a soil test and a manure test conducted in accordance with the 
manure management plan.280 The survey respondent indicated that the agency requires land applied 
CAFO wastes to be monitored once per year for total nitrogen and total phosphorous levels.281  IDEM 
does not require AFO waste to be monitored for nutrients. 
 
Operators selling manure in quantities greater than ten cubic yards (or 2,000 gallons) must supply the 
buyer with the nutrient content information of the manure.282 
 
Iowa 
The agency survey respondent indicated that total nitrogen, total phosphorous as P, and total potassium 
are monitored for land-applied CAFO and AFO waste, but that “book values may be used in lieu of 
sampling.” Furthermore, the agency does require permittees to measure background levels of nutrients for 
CAFOs and AFOs prior to the first application of waste.283 
 
The state requires nutrient management plans (NMP) from open feedlot producers who have who have 
1,000 or more animal units (100 beef cattle, 700 dairy cattle or 2,500 finishing hogs kept in an unroofed 
pen) or other livestock and poultry producers with a NPDES permit. The plan is a tool that producers use 
to manage their feedlot's manure and process waste water, matching up the nutrient value of the manure 
with the fertilization needs of crops.284 The plans require soil samples, calculation of P-Index, and soil 
loss (using the Revised Universal Soil Loss Equation), verification of adequate acreage for land 
application, and written agreements if spreading on land not owned or rented.  
 
Kansas 
Land application of CAFO waste (over 1,000 animal units) must be analyzed at least annually for 
nitrogen and phosphorous content. Annually cropped fields will have a soil test in the first year of a new 
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plan or rotation and thereafter, once in three years. If organic fertilizers are used two or more consecutive 
years, annual soil testing is required. Samples are taken from the top six inches of soil and tested for 
organic carbon, pH, potassium, nitrate (as N), phosphorous (Bray-1, Mehlich III, or Olson P test), 
electrical conductivity and/or other parameters specified in the permit. 285 
 
Land applied AFO waste must be monitored once a permit cycle for nitrogen, ammonia nitrogen as N, 
and total phosphorous as P if the field is located in a sensitive groundwater area.286    
 
Massachusetts  
The survey respondent indicated that the state does not require nutrient monitoring in land-applied CAFO 
or AFO waste.287 However, permitted operators will be required to develop an NMP indicating 
management of nutrients and waste in terms of storage, mortality management, water quality, chemical 
handling, runoff, testing, land application, record keeping. The NMP requirements are designed to be 
consistent with the NRCS CNMP Technical Guidance.288 
 
Michigan 
CAFO land-applied waste is monitored annually for total nitrogen, ammonia nitrogen as N, and total 
phosphorous, nutrients for which cumulative pollutant loading rates have been set. Land-applied AFO 
waste is only monitored for those operations issued a NPDES permit. The agency requires permittees to 
measure background levels of nutrients for CAFOs (but not AFOs) prior to the first application of 
waste.289 
 
Minnesota 
The survey respondent indicated that the agency does require permittees to monitor nutrients in land-
applied CAFO and AFO waste. Land applied CAFO wastes (operators storing more manure from 300 or 
more animal unites) are monitored once per year for total nitrogen and total phosphorous levels for the 
first three year, and then at least once every four years thereafter. Manure must be retested following 
changed in conditions such as unusual climatic conditions, changes in storage or handling, changes in 
livestock types or feed.290 Land applied AFO waste (operators with 100-300 animal units) is required to 
be tested for total nitrogen and total phosphorous once every four years, or with a change in conditions, 
management, or permit. 291    
 
The state examines phosphorus cumulative loading near waters and on high phosphorus soils at both 
CAFOs and AFOs.292 CAFOs are required to complete a manure management plan in the following cases:  
1) fields in special protection areas or within 300 feet of open tile intakes that have an average soil 
phosphorus test level exceeding 75 ppm using the Bray P1 test or 60 ppm using the Olsen test; 2) fields 
outside the special protection areas and more than 300 feet from open tile intakes that have an average 
soil phosphorus test level exceeding 150 ppm using the Bray P1 test or 120 ppm using the Olsen test.293 
 
Missouri 
CAFO land-applied waste is monitored for total nitrogen, ammonia nitrogen as N, and total phosphorous 
at a frequency determined by the amount of manure applied to the application site. Land-applied AFO 
waste is not monitored. The agency does not require permittees to measure background levels of nutrients 
for CAFOs and AFOs prior to the first application of waste.294 Manure must be analyzed a minimum of 
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once annually for nitrogen and phosphorous content, and soil analyzed a minimum of every five years for 
P content.295 
 
Nebraska 
Total nitrogen, ammonia nitrogen as N, and total phosphorous as P are monitored annually for CAFO and 
AFO land-applied waste. The agency also requires permittees to measure background levels of nutrients 
for CAFOs and AFOs prior to the first application of waste.296 Information on the nutrient management 
plan and performance standards are available.297 
 
New Hampshire 
Does not require monitoring of nutrients in CAFO or AFO land-applied waste or of the background levels 
of nutrients prior to the first application of waste.298 
 
New Jersey 
Does not require monitoring of nutrients in CAFO or AFO land-applied waste or of the background levels 
of nutrients prior to the first application of waste.299 
 
North Carolina 
Animal waste used for land-application is analyzed for nitrogen, phosphorous, zinc, and copper within 
sixty days (before or after) the date of application.300 Permittees must measure background levels of soil 
nutrients for CAFOs and AFOs prior to the first application of waste. The agency has developed annual 
limits for nutrient loading, but “no lifetime loading restriction.”301 
  
The Commission may classify any surface waters of the state as nutrient sensitive waters (NSW) upon 
finding excessive growths of microscopic or macroscopic vegetation, typically linked to phosphorous or 
nitrogen loading. NSW will be subject to limitations on nutrients inputs to protect or restore the 
designated use of the water body. The Administrative Code reflects individual NSW Management 
Strategies specific to the known stressors for individual systems. For example the Neuse River Basin is 
targeted for agricultural nitrogen loading reduction, calling for a 30% net total nitrogen loading from the 
cumulative average from 1991-1995 loadings for the entire basin. The management strategy requires 
nutrient management certification for operators applying fertilizers to 50 or more acres, or in the absence 
of certification, the development of a nutrient management plan. Cropland nutrient management plans 
must been USDA-NRCS standards and those of the NC Soil and Water Conservation Commission.302  
 
North Dakota 
Total nitrogen and total phosphorous as P are monitored annually for CAFO land-applied waste and once 
every three years for nutrients in AFO waste. The agency also requires permittees to measure background 
levels of nutrients for CAFOs and AFOs prior to the first application of waste.303 
 
Ohio 
Total nitrogen, ammonia nitrogen as N, total phosphorous as P, total potassium, and organic nitrogen are 
monitored annually for CAFO and AFO land-applied waste. CAFO “operators are required to monitor 
nutrient [content] in the waste annually for the purpose of determining application rates” and  
“they may also be required to monitor nutrients in runoff or the receiving stream if there is a release.” The 
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only AFOs that conduct annual monitoring as described above are those required to have an NPDES 
permit. The agency also requires permittees to measure background levels of nutrients for CAFOs and 
AFOs prior to the first application of waste.304 
 
A cumulative pollutant loading rate for total phosphorous as P was developed for CAFOs.305 Detailed 
phosphate requirements are included in the code and applications exceeding 250 pounds per acres to 
frozen or snow-covered fields are prohibited.306 The agency also utilizes a “phosphorus index risk 
assessment procedure” or “P-Index” in tracking nutrients and determining agronomic rates.307 
 
Oregon 
Total nitrogen and total phosphorous as P for CAFO and AFO land applied waste must be monitored with 
frequency variable by facility size, location, system used and compliance history. The agency requires 
permittees to measure background levels of nutrients for CAFOs and AFOs prior to the first application 
of waste.308 The Oregon State Extension service produced guidance on reducing the risk of groundwater 
contamination by assessing the amount of N & P produced per head of livestock, paired with manure 
storage protocol, nitrification by geographic region, and crop needs to guide application.309 
 
Texas 
Background levels of nutrients are measured for each land management unit where manure, litter or 
wastewater were applied the preceding year. The requirement is waived if there were no applications the 
preceding year. Annual samples are required for operators applying waste to land. Samples should be 
collected and tested within the same 45-day time frame each year with procedures in accordance with the 
agency’s "Soil Sampling for Nutrient Utilization Plans (RG-408)” publication. One composite sample 
must be obtained at soil depths of 0-6” and 6-24” for each uniform soil type within each land management 
unit. Laboratory analysis of the soil samples must include: nitrate as nitrogen in parts per million (ppm), 
extractable phosphorus (ppm, using Mehlich III with Inductively Coupled Plasma (ICP)), potassium 
(extractable, ppm); sodium (extractable, ppm); magnesium (extractable, ppm); calcium (extractable, 
ppm); soluble salts (ppm) or electrical conductivity (deciSiemens/meter (dS/m) - determined from extract 
of 2:1 volume to volume (v/v) water/soil mixture); and soil water pH.310 Cumulative pollutant loading 
rates are not used in Texas for CAFO/AFO waste.311 
 
Washington 
Does monitor nutrients in CAFO land-applied waste, but not for AFOs.312 Manure must be analyzed a 
minimum of once annually for nitrogen and phosphorus content. Soil must be analyzed a minimum of 
once every five years for phosphorus content. The results of these analyses are to be 
used in determining application rates for manure, litter, and other process wastewater.313 
 
Large CAFOs must collect soil samples of land application areas annually in the fall for analysis for 
nitrate-N concentrations. The CAFOs must collect samples prior to heavy rainfall and at least 30 days 
after manure applications. The depth of soil samples is region specific. Operators may choose ground 
water monitoring in lieu of soil monitoring.314 
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Pharmaceuticals  
 

EPA 
The 2003 CAFO rule expresses concern over antibiotic concentrations in animal wastes, but that “little 
information is available regarding the concentrations of antibiotics in animal wastes, or on their fate and 
transport in the environment.” There was no mention of the issue in the 2008 rule.315 
 
EPA Region 6, EPA Region 7, CA, CT, FL, GA, IN, IA, KS, MA, MI, MN, MO, NE, NH, NJ, NC, ND, 
OH, OR, TX, WA 
Does not have regulatory requirements for controlling pharmaceuticals in land-applied waste, nor was the 
respondent aware of any proposed requirement for controls.316 
 
8.4.5 Historical Record 
 
EPA 
The permittee must create, maintain for five years, and make available to the Director, upon request, the 
records exhibiting compliance with the BMPs in the nutrient management plan (described in the EPA 
BMPs section). Annual reports should include the number and type of animals, amount of 
manure/wastewater generated, amount of manure/wastewater transferred, land application acres covered 
by NMP, acres used for application in the last 12 months, summary of production area discharges, 
statement of development and approval of NMP by certified nutrient planner. Actual crop yields, N and P 
content of manure, litter, process wastewater, and monitoring results. 317 
 
Record keeping requirements for the production area. 
Each CAFO must also retain records on weekly records of depth of manure in impoundment as indicated 
by depth markers, documentation of actions taken to correct deficiencies, records of mortality 
management, design of storage structures and number of days of storage capacity, and the record, time, 
and estimated volume of any overflow.318  
 
Recordkeeping requirements for the land application areas.  
Land application records must include 1) expected crop yields; 2) the date(s) manure, litter, or process 
waste water is applied to each field; 3) weather conditions at time of application and for 24 hours prior to 
and following application; 4) test methods used to sample and analyze manure, litter, process waste water, 
and soil; 5) results from manure, litter, process waste water, and soil sampling; 6) explanation of the basis 
for determining manure application rates, as provided in the technical standards established by the 
Director; 7) calculations showing the total nitrogen and phosphorus to be applied to each field, including 
sources other than manure, litter, or process wastewater; 8) total amount of nitrogen and phosphorus 
actually applied to each field, including documentation of calculations for the total amount applied; 9) the 
method used to apply the manure, litter, or process wastewater; and 10) date(s) of manure application 
equipment inspection.319 
 
EPA Region 6 (AR, LA, NM, OK, TX, and 66 Tribes) 
The region requires operators to keep records of land applications and reports using “soil phosphorus 
limits, such as 200 ppm.  If this limit is reached, then the operator needs special permission to continue 
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land applying manure to those fields with high phosphorus concentrations.” Additionally land application 
records are used to determine whether or not the CAFO is land applying manure at agronomic rates.320 
 
EPA Region 7 (IA, KS, MO, NE, and 9 Tribal Nations) 
States are required to maintain a record of application. The life history of a field is considered by the 
requirement to account for all sources of P and N, including organic N and synthetic fertilizer. The region 
utilizes the P-Index which attends to soil nutrient concentrations.321 
 
CAFO inspections include a record and document review including: animal inventory records, local 
precipitation records, records of waste levels in the retention structure waste disposal records (application 
dates, location, acreage, receiving crops, soil manure and lagoon nutrient testing results), NPDEA permit, 
lease if applicable, “spreading agreements” if waste spread on land not owned or leased by the operator, 
construction plans or drawings of facility, waste/nutrient management plans.322 
 
California* 
The nutrient management plan should be maintained for easy reference and updated at least every 5 years 
or once per crop rotation period. 323 
 
Connecticut  
Applications records will be required with the general permit is developed and issued.324 NRCS and 
University of Connecticut’s Cooperative Extension System are working with agricultural producers to 
develop a user-friendly computerized record-keeping system to track nutrient use. The record-keeping 
program is being tested and developed for uploading to UConn’s Soil Testing Laboratory’s web site for 
ease of access for farmers. 325 
 
Florida 
Permitted CAFOs are required to maintain records and submit annual operating reports. At the time of 
permit renewal, the applicant reevaluates and adjusts loading rates as needed. Nutrient management plans 
must be maintained for five years to include details on management, monitoring, and site-specific loading 
rates.326 In addition to soil, water and manure testing, Florida also considers plant tissue analysis as a 
metric for nutrient management.327 
 
Georgia 
All permitted operations must submit to the Division and annual reports including details of land 
application.328 
 
Indiana 
The survey respondent indicated that the agency require permittees to measure the background levels of 
nutrients at proposed application sites prior to the first application of CAFO and/or AFO waste and that 
cumulative pollutant loading rates have been developed, though no details were specified.329 Operating 
records are required and must include the type and amount of manure applied, manure test results, soil 
tests for all manure application sites, application method and date, location and number of application 
acres, and justification for the determination of potentially available nitrogen and agronomic rates.330  
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Iowa 
Confinement feeding operators with more than 500 animal unit capacity must submit a manure 
management plan to the DNR each year and keep records of manure application.331 Rule 65.17(13) on 
record keeping requires that records shall be maintained for five years following the year of application or 
for the length of the crop rotation, whichever is greater. Records to demonstrate compliance with the 
manure management plan shall include the following: optimum yield for the planned crop, types of 
nitrogen credits and amounts, remaining crop nitrogen needed, nitrogen content and first-year nitrogen 
availability of the manure, and phosphorous content of the manure with record of the sampling 
documentation. If the producer chooses to apply under phosphorous-based application rates rather than 
nitrogen based rates, additional information must be provided: information on crop rotation, phosphorous 
removal by crop harvest, manure application information (methods, dates, location of field, acreage, 
application rates), and current soil test lab results.332 
 
Kansas 
The agency requires administrative record keeping of management plans and certification.   
 
Massachusetts  
The NPDES permit requires submission of annual reports to the EPA. Records of monitoring and nutrient 
management practices must be maintained for at least 5 years. 
 
Michigan 
The state requires permittees to maintain records of historical land applications of waste including soil 
analysis results.  As part of this requirement, permittees must measure the background levels of nutrients 
at application sites prior to the first application of CAFO waste.  Cumulative pollutant loading rates were 
defined for CAFOs to limit loading of total nitrogen, ammonia nitrogen as N, and total phosphorous as 
P.333 Soil fertility, cropping, yield, and application records reflect the determination of sufficient cropland 
available for appropriate utilization of manure nutrients without resulting in excess nutrient application to 
soils. Nutrient monitoring is helpful in anticipating where manure rates may need to be reduced and when 
additional land areas may be needed. 334 
 
Minnesota 
The agency respondent noted that “crop available nitrogen available from previous applications must be 
subtracted from allowable rate. Phosphorus additions are tracked over a six-year period for land near 
waters and land with high soil phosphorus.”335 To create adaptive capacity the regulation states "the 
manure management plan must be reviewed by the owner each year and adjusted for any changes in the 
amount of manure production, manure nutrient test results, fields available for receiving manure, crop 
rotations, or other practices which affect the available nutrient amounts or crop nutrient needs on fields 
receiving manure."336 CAFOs and AFOs must retain records for manure applications for six years when 
applying to special protection areas, such as drinking water supply management areas, and three years for 
all other applications.337  
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Missouri 
Record requirements included data for manure storage operational monitoring, application events 
(including weather and soil conditions, rates, and plant available nitrogen), manure nutrient monitoring, 
field soil test monitoring, and land application operational monitoring (on a field by field basis).338 

 
Nebraska 
CAFO operators must maintain production and land application records for five years, including 
inspection and corrections.339 Records are maintained of the nutrient value in the wastes which is used to 
calculate the application rate. Results of soil sampling will indicate the amount of carry-over, if any, 
which will affect subsequent application rates. The respondent noted a “need to define cumulative 
pollutant loading rate” for nutrients.340 
 
New Hampshire 
The state does require a record of waste-to-land applications that occur over time.341  
 
New Jersey 
The state does require a record of waste-to-land applications that occur over time.  
 
North Carolina 
Permittees must measure background levels of soil nutrients, zinc and copper prior to the first application 
of waste. The agency has developed annual limits for loading, but “no lifetime loading restriction.”342 
Waste application records demonstrate compliance with agronomic rates for N and P.343 Records taken 
during application sessions, timed no more than 120 minutes apart, exhibit controlled application. Should 
the operators’ compliance come into question, the Director may require automatic shutoff devices, open 
flow meters, and flow totalizers.344 The agency requires permittees to maintain a minimum of a three year 
record for soil and waste analysis, rain gauge readings, freeboard levels, irrigation and land application 
events, past inspection reports and operational reviews, animal stocking records, records of additional 
nutrient sources applied (including but not limited to sludges, unused feedstuff lechate, milk waste, 
septage and commercial fertilizer), cropping information, waste application equipment testing and 
calibration, and records of removal of solids to off-site locations.345 
 
North Dakota 
CAFOs are required to maintain five years of records including the current nutrient management plan; the 
date manure was applied to each field, as well as the crops grown and expected yields of these fields; 
weather conditions at the time of application; test results for manure and soil, and type of test used; rate of 
manure, nitrogen and phosphorus application and calculations showing how this was determined; total 
nitrogen and phosphorous applied to each field; method of manure application; inspection of manure 
application equipment; measures used to prevent manure from impacting water (e.g., setbacks, buffers).346 
 
Ohio 
Operating records must be maintained for a minimum of five years to include manure storage details, 
storm water conveyances, vegetative cover, insect and rodent control plans, disposal of dead livestock, 
sale of manure, water line inspections, record of infractions, corrective efforts and explanation. 
Application details should include the date, rate, quantity and method, in addition to characterization of 
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manure, equipment used, site description, soil survey map, soil test results, soil conditions including 
available water capacity, documentation of setbacks, periodic observations of drain outlets for liquid 
manure flow, use of drain outlet plugs, and the temperature and weather conditions 24 hours before and 
after application. Determination of manure application rates must be supported by a cropping schedule, 
targeted and actual crop yield, results of nitrogen leaching risk assessment procedure and phosphorous 
soil test assessment, annual projected nutrient budget for nitrogen and phosphorus for each site, and 
implementation of BMPs to reduce nitrogen or phosphorus runoff.347 
 
The historical record is used to inform the status of the cumulative pollutant loading rate by requiring a 
statement of the number of years needed to reach 150 ppm Bray P1 or equivalent if manure application 
rates exceed the phosphorous crop removal rates.  
 
Records are used to assess compliance with regulation, informing enforcement measures as in the case of 
frozen/snow-covered application. Operators must submit explanation of and sampling results for the 
prohibited discharge. If the ammonia nitrogen level in a water quality sample is determined to be 26 mg/L 
or greater in the discharge at the point it enters waters of the state, then additional surface application of 
manure to frozen and/or snow covered ground is prohibited on the field where the runoff event occurred. 
Repeated violations revoke the right to winter applications for the length of the operator’s permit.348 
 
Oregon 
Records are required to exhibit compliance with maintenance of N and P in soils at or below target levels.  
If soil levels of nutrients are increasing or above target levels, CAFO/AFO operators are required to 
modify their Animal Waste Management Plan and nutrient application rates.349 The respondent indicated 
that the agency has developed cumulative nutrient loading rates for total nitrogen and total phosphorous 
as P, but these were not quantified or verified by research.350 
 
Texas 
Cumulative pollutant loading rates are note used for tracking nutrients. The respondent reported that 
records of land application are required, but that they do not have any bearing on future land application. 
Land application is based on soil and waste analyses, coupled with the nutrient needs of the crop.351  
Nutrient management plans and documentation of implementation must be maintained and made 
available to the director upon request for five years.352 
 
Washington 
CAFOs must keep a detailed operating record, as described in the EPA section, for five years.353 
 
8.4.6 BMPs 

 
EPA 
CAFO permits applications must include a requirement to implement a nutrient management plan (NMP) 
including the best management practices (BMPs) necessary to meet the requirements of effluent 
limitations and standards, and to 1) ensure adequate storage and maintenance of facilities, 2) ensure 
proper management of mortalities, 3) divert clean water from production area, 4) prevent direct contact of 
animals with waters of the U.S., 5) ensure proper handling of chemicals and contaminants, 6) implement 
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site-specific conservation practices including buffers to control pollutants, 7) establish protocol for testing 
of manure, litter, process wastewater, and soil, 8) establish land application protocols to ensure 
appropriate agricultural utilization of nutrients, and 9) keep records to document the implementation of 
each of the stated requirements.354 
 
Best management practices (BMPs) for land application of manure, litter, and process wastewater include 
the requirement for NMPs based on a field-specific assessment of the potential for nitrogen and 
phosphorus transport from the field and that addresses the form, source, amount, timing, and method of 
application of nutrients on each field to achieve realistic production goals, while minimizing nitrogen and 
phosphorus movement to surface waters. Application of waste must minimize P and N transport from the 
field to surface waters in compliance with the technical standards for nutrient management established by 
the Director. Such technical standards for nutrient management shall include transport potential and 
consideration of multi-year phosphorus application on fields that do not have a high potential for 
phosphorus runoff to surface water, phased implementation of phosphorus-based nutrient management, 
and other components, as determined appropriate by the Director.  Manure must be analyzed a minimum 
of once annually for nitrogen and phosphorus content, and soil analyzed a minimum of once every five 
years for phosphorus content. The results of these analyses are to be used in determining application rates 
for manure, litter, and other process wastewater. The operator must periodically inspect equipment used 
for land application of manure, litter, or process wastewater. Applications must be set back 100 feet from  
any down-gradient surface waters, open tile line intake structures, sinkholes, agricultural well heads, or 
other conduits to surface waters. As a compliance alternative, the CAFO may substitute the 100-foot 
setback with a 35-foot wide vegetated buffer where applications of manure, litter, or process wastewater 
are prohibited; or the operator may demonstrate that the setback or buffer is not necessary because 
implementation of alternative conservation practices or field-specific conditions will provide pollutant 
reductions equivalent or better than the reductions that would be achieved by the 100-foot setback.355 
 
Additional measures 
Several effluent limitation guidelines require that operators engage in an additional set of management 
requirements:356 

• Visual inspections. There must be routine visual inspections of the CAFO production area. At a 
minimum, the following must be visually inspected:  

o Weekly inspections of all storm water diversion devices, runoff diversion structures, and 
devices channelling contaminated storm water to the wastewater and manure storage and 
containment structure;  

o Daily inspection of water lines, including drinking water or cooling water lines;  
o Weekly inspections of the manure, litter, and process wastewater impoundments; the 

inspection will note the level in liquid impoundments as indicated by the depth marker. 
• Depth marker. All open surface liquid impoundments must have a depth marker which clearly 

indicates the minimum capacity necessary to contain the runoff and direct precipitation of the 25-
year, 24-hour rainfall event. New structures subject to effluent limitations must include a depth 
marker which clearly indicates the minimum capacity necessary to contain the maximum runoff 
and direct precipitation associated with the design storm used in sizing the impoundment for no 
discharge.  
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• Corrective actions. Any deficiencies found as a result of these inspections must be corrected as 
soon as possible.  

• Mortality handling. Mortalities must not be disposed of in any liquid manure or process 
wastewater system, and must be handled in such a way as to prevent the discharge of pollutants to 
surface water, unless alternative technologies pursuant to voluntary alternative performance 
standards and approved by the Director are designed to handle mortalities. 

 
EPA Region 6 (AR, LA, NM, OK, TX and 66 Tribes) 
EPA has the authority to impose Best Management Practices (BMPs) as permit conditions to ensure that 
technology-based effluent limitations are properly implemented in permits.357 
 
EPA Region 7 (IA, KS, MO, NE, and 9 Tribal Nations) 
No specific listing. 
 
California* 
California has one State Water Resources Control Board, and nine Regional Water Quality Control 
Boards that are watershed based, semi-autonomous units which each set standards, issue waste discharge 
requirements, determine compliance and take enforcement actions.358 CAFOs are managed under USEPA 
regulations (40 CFR Section 122.23) as point source discharges and must secure coverage under an 
NPDES permit. All other confined animal feeding facilities are considered non-point sources and must 
comply with waste discharge standards in the California Code of Regulations. Recommended practices 
which may be helpful in achieving compliance with statewide standards include: construction of lined 
liquid manure storage structures with capacity for a 25-year, 24-hour frequency storm event, covering dry 
manure, composting, diversion of clean water from production area,  and development and 
implementation of a nutrient management plan.359 
 
Connecticut  
The state Department of Environmental Protection website links to a 1993 document titled “Manual of 
BMPs for Agriculture: Guidelines for Protecting Connecticut’s Water Resources.”360 In the 2003 
“Technical Report on the Impact of General Permit on Concentrated Animal Feeding Operations in 
Connecticut,”361 it was determined that there is insufficient land under the control of the farms for 
agronomic application rates. Since the proposed DEP General Permit limits land application of manure to 
agronomic rates the DEP is considering alternatives to land application in order to maintain current 
production rates. Off-farm utilization of surplus nutrients in other market sectors is explored in the 2005 
“Feasibility Study for Alternative Technologies and Utilization for Managing Dairy and Poultry 
Manure.”362 
 
Florida 
In areas with identified or designated nutrient-related water quality impairment, an assessment must be 
completed of the potential for nitrogen and/or phosphorus transport from the field using tools such as the 
Leaching Index (LI) and/or Phosphorus Index. Information on the Florida P-Index tool is available.363 To 
protect air quality by reducing nitrogen and particulate emissions, the agency urges tillage within 24 hours 
of application or application timed to minimize volatilization. The agency also recommends using 
nitrification inhibitors, urease inhibitors (to slow ammonia volatilization) and slow or controlled release 
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fertilizers to more closely match nutrient release with plant uptake. Operators might also modify the 
chemistry of the manure by modifying the animal’s diet to reduce nutrient content (e.g. adding alum to 
waste, feeding high phytase corn to poultry, switching to a pasture based grazing system, grow more on-
site feed, or reducing the amount of phosphorous in the feed ration.) 364 
 
Georgia 
The state has a separate set of rules for swine feeding operations which include a more robust monitoring 
regime. Permits for existing operations with more than 3,000 AU will contain specific requirements for 
monitoring the storage lagoon effluent to be land applied, and for the ground water monitoring wells. This 
will usually consist, at a minimum, of semiannual monitoring of the effluent for Total Kjeldahl Nitrogen 
(TKN) and Nitrate Nitrogen (NO3 –N) as well as semiannual monitoring of the wells for TKN and NO3-
N. Monitoring may be required to determine soil phosphorus adsorption, sodium adsorption ratio, cation 
exchange capacity, and cumulative loading of copper and zinc. Permits for operations expanding to more 
than 3,000 AU require quarterly effluent monitoring for BOD5, TSS, TKN, NH3, NO3 and pH.  
Monitoring wells will be sampled quarterly for specific conductivity, NO3, pH and depth to ground 
water. Monitoring will also be required to determine soil phosphorus adsorption, sodium adsorption ratio, 
cation exchange capacity, and cumulative loading of copper and zinc.365 
 
Indiana 
Indiana Administrative code requires a minimum acreage for manure application based on agronomic 
rates for potentially available nitrogen provided by a laboratory soil and manure test, or not to exceed 105 
pounds of potentially available nitrogen per acre per year for confined feeding operations in the absence 
of test results.366 Solid manure that is staged for land applications must be covered and applied to site 
within 90 days, with the caveat that manure cannot be staged at all within 300 feet of surface waters of the 
state, drainage inlets, including water and sediment control basin, or water wells unless there is a barrier 
or surface gradient that re-routes runoff. Staging is also prohibited on waterways and areas with a slope 
greater than 6%, unless runoff is controlled. There is no prohibition on applications to fields regarding 
slope.367 Liquid manure must be applied in accordance with a department approved spray irrigation plan 
with installation of devices to detect pressure loss due to leaks and requiring a shut-down. Spray irrigation 
must not be applied to any land that has less than twenty inches of topsoil above the bedrock. Spray 
irrigation in a floodplain must be specifically addressed in the plan and approved by the commissioner. 
Liquid or solid manure must not be applied to highly erodible land unless there is a residue protection or 
cover crop or the application is in accordance with a conservation plan. Also, manure application 
equipment must not operate on a public road.368 The IDEM retains the authority to require additional 
BMPs, monitoring, or other protective measures, if determined to be necessary to protect human health or 
the environment.369  
 
Iowa 
Per Iowa Code 459.312(10)2b, published in 2003, the Department of Natural Resources was required to 
develop a state comprehensive nutrient management strategy.370 The plan was to include a budget for the 
maximum volume, frequency, and concentration of nutrients for each watershed that addresses all 
significant sources of nutrients in a water of this state on a watershed basis, the assessment of the 
available nutrient control technologies required to identify and assess their effectiveness, and the 
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development and adoption of administrative rules to establish a numeric water quality standard for 
phosphorus.  
 
Inputs for budget calculation include commercial fertilizer, manure, atmospheric deposition, legume 
fixation, human waste and industrial waste. Outputs include: harvest, fertilizer and manure volatilization, 
crop volatilization, stream loads and denitrification. As of 2005, inputs and outputs for 68 major 
watersheds. The results of the budget calculation are to inform the overall nutrient strategy including 
assessment of the impact of nutrients on Iowa waters, evaluation of effectiveness of nutrient control 
strategies, development and adoption of nutrient water quality standards, and development of an 
implementation plan to identify methods and costs of meeting adopted nutrient standards.371 The United 
States Department of Agriculture National Soil Tilth Laboratory published “Assessments of Practices to 
Reduce Nitrogen and Phosphorous Nonpoint Source Pollution of Iowa’s Surface Waters” in 2004.372  
 
The agency has not developed cumulative pollutant loading rates for nutrients.373 At this time the DNR 
has chemical Water Quality Standards for each of the three classes of designated use waters. 374 
Operations using anaerobic lagoons or other earthen manure structures must maintain a minimum of two 
feet of “freeboard” at all times, meaning the liquid level of the structure must never get within two feet of 
overflowing. Upon closure of an operation, the owner is responsible for removing and properly disposing 
of all manure from storage structures.375 
 
Kansas 
CAFOs must be located 200 feet away from and down gradient from surface water drinking water 
supplies unless adequate provisions are made to prevent contamination from surface or sub-surface 
drainage from the CAFO reservoirs. CAFOs should not be located in the 100 year, 24-hour floodplain 
without adequate protection.376 
 
Massachusetts  
The EPA is the permitting authority in Massachusetts and thus implements the CAFO regulations at 
livestock operations that meet the definition of a "Large" or "Medium" CAFO and at designated small and 
medium operations with water quality impacts. EPA is the authority that will designate medium and small 
facilities as CAFOs should the facility be determined to be a significant contributor of pollutants to 
surface waters. The Department of Agricultural Resources (MDAR) has developed a cooperative 
agreement with EPA regarding the implementation of the CAFO rule. EPA will generally focus on permit 
development and issuance. MDAR will assist farmers in determining whether their operations meet EPA's 
regulatory definitions of a CAFO. MDAR is directly providing outreach and education to AFO operators 
on both EPA's regulatory CAFO program and the availability of technical and financial assistance 
programs which can help farmers to better protect water quality.  
 
Most of the state’s livestock operations typically would be considered as small or medium operations. For 
small and medium AFOs, EPA favors an approach, other than NPDES permitting to help medium and 
small AFOs avoid having conditions that would result in those facilities being defined or designated as 
CAFOs. For example, the voluntary development and implementation of a Comprehensive Nutrient 
Management Plan (CNMP) prepared in accordance with the CNMP Technical Guidance issued by NRCS 
should in most circumstances help operations avoid having conditions that could result in their being 
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defined or designated as a medium or small CAFO. EPA's approach is documented in an agreement 
between EPA and USDA relative to the implementation of the CAFO rule.377  
 
The state offers a set of managerial BMPs: 1) avoid manure application to frozen soils, or if necessary 
only spread on sod-covered fields; 2) avoid manure application to saturated soils and areas prone to 
flooding; 3) avoid manure application on sloped lands, near wetlands, or within 200 feet of water source 
unless it can be immediately incorporated. Incorporate all manure within 72 hours of application; 4) test 
soils and manure to determine nutrient needs, application should not exceed needs; 5) create a composting 
site to shrink the weight and volume of the manure, decrease odor and amount of pathogens; 6) install and 
maintain buffer areas. Structural BMPs encourage covered manure storage with capacity for 2-6 months 
of manure; 2) control of runoff by grading or filling to direct runoff to a controlled outlet such as a 
settling basin; 3) installation of grass strips and waterways as natural filters; 4) installation of fencing 
and/or stream crossings to prevent livestock from accessing water resources; 5) construction of stream 
crossings, diversions or terraces, and grassed waterways.378 
 
Michigan 
The Michigan legislature passed the Michigan Right to Farm Act in 1981 which requires the 
establishment of Generally Accepted Agricultural and Management Practices (GAAMPs).Agricultural 
producers who voluntarily follow these practices are provided protection from public or private nuisance 
litigation under the Right to Farm Act. These practices include regular soil sampling, utilization of 
Michigan State University fertilizer recommendations, manure analysis (percent dry matter, ammonium 
N, and total N, P, K), N- and P-based agronomic rates, uniform application to reduce ponding, use of 
conservation practices to mitigate for slope runoff risk, avoiding application to frozen or snow-covered 
soils, record keeping for manure analyses, soil test reports, and rates of manure application for individual 
fields. Manure should not be applied to soils within 150 feet of surface waters or to areas subject to 
flooding unless the operator incorporates the surface applied material within 48 hours or engages in 
conservation practices ensuring protection against runoff and erosion losses to surface waters. Lastly, 
where application of manure is necessary in the fall rather than spring or summer, operators should apply 
to manure to medium or fine rather than to coarse textured soils; delay applications until soil temperatures 
fall below 50°F; and/or establish cover crops before or after manure application to help remove NO3-N 
by plant uptake.379 
 
Minnesota 
Manure management plans require a description of protective measures taken to minimize the risk of 
surface water and ground water contamination when applying manure in a floodplain, special protection 
area, soils with less than three feet above limestone bedrock, drinking water supply management areas 
where the aquifer is designated vulnerable under Chapter 4720, and land within 300 feet of all surface tile 
intakes, sinkholes without constructed diversions, and uncultivated wetlands. The agency notes 
“protective measures include, but are not limited to, soil and water conservation measures, timing of 
application, methods of application."380 Also, animals of a CAFO or of a facility capable of holding 1,000 
or more animal units must not be allowed to enter waters of the state.381 
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Missouri 
Irrigation systems must have automatic shut-off devices in case of pressure loss and/or an operator on-site 
at all times during operation to monitor application equipment.382 Field specific assessments of potential 
N & P transport are required and there are number of storage design standards.383 
 
Nebraska 
Nutrient management plans are required and BMPs are listed in Chapter 12.384 Operators using an 
irrigation distribution system must submit a plan for Department approval with details of the type and 
location of mechanical devices to be installed. The plan must indicate whether or not there are any water 
source connections (such as well heads or surface water diversions), show the location of the water 
source, indicate whether or not the system will be completely disconnected from the water source when 
the irrigation system is used for land application, and detail the type and location of all piping and 
mechanical devices.385 
 
New Hampshire 
By legislative mandate the state agricultural advisory board, the commissioner of environmental services, 
the US NRCS, and the New Hampshire agricultural experiment station, the university of New Hampshire 
cooperative extension and other appropriate agencies were required to publish best management practices 
for handling manure, agricultural compost, and commercial fertilizer. These BMPs are not included in the 
legislation, however if the state suspects improper manure handling and can link the problem to a failure 
to use the BMPs, the commissioner will determine who is responsible for such handling, identify the 
changes required to comply with the BMPs, notify the individual, and  require a plan for compliance if the 
corrections are not made within 10 days. If the individual does not comply the health officer for the 
municipality and the commissioner of environmental services will be contacted to take action “as their 
authority permits.”386 The “Manual of Best Management Practices (BMPs) for Agriculture in New 
Hampshire: Nutrient Best Management Practices for Agricultural Nonpoint Source Pollution” was revised 
in July 2008.387 
 
New Jersey 
The state adopted the Natural Resource, Agriculture, and Engineering Service “Field Guide to On-Farm 
Composting”388 by reference as the agricultural management practice for on-farm compost operations on 
commercial farms.389  
 
North Carolina 
Waste discharge to surface waters is prohibited except when controlled by BMPs in accordance with 
NRCS standards and approved by the Division of Water Quality and adequately prevent discharge.390 
Additional permitting documentation is available from the NC Division of Water Quality.391 In 1993 the 
North Carolina Water Quality Nondischarge Rules require Certified Animal Waste Management Plans 
(CAWMP) for all farms meeting the definition of a feedlot.392 The CAWMP must include 1) a waste 
utilization plan (WUP) with the amount of plant available nitrogen (PAN) produced and utilized by the 
facility, 2) the method which waste is applied to the disposal fields (e.g. irrigation, injection), 3) a map of 
application fields, 4) soil series, 5) crops grown, 6) realistic yield expectation (RYE) for every crop in the 
plan, 7) the PAN applied to each field, 8) waste application windows, 9) required NRCS standard 
specifications, 10) site schematic, 11) emergency action plan, 12) insect control checklist with best 
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management practices noted, 13) odor control checklist with BMPs noted, 14) mortality control checklist, 
15) lagoon/storage pond capacity documentation, 16) operation and maintenance plan.  
 
The Lagoon Conversion Program, signed into law in August 2007, is a component of the Agricultural 
Cost Share Program providing up to 90% of cost share to convert existing swine lagoon and sprayfield 
systems to innovative animal waste management systems. Performance standards include substantially 
eliminating nutrient and heavy metals in soils and groundwater. 393 The permit application for “Innovative 
Animal Waste Management System Permit” requires information on the operations design capacity (i.e. 
number and type of animal), acreage available and required for application as listed in the CAWMP, 
number of lagoons/ponds, presence of subsurface drains within 100 feet of application fields and if they 
are under the waste management system, and a Department of Water Quality official classification of 
down-slope surface waters which overflow from the facility would flow toward.394 
 
North Dakota 
The state has a dedicated funding program to support operators in initiating BMPs called the North 
Dakota Livestock Waste Management State Revolving Fund Program.395 
 
Ohio 
Ohio’s land application rules are very sophisticated, with detailed regulation on file as administrative 
code.396  Manure management plans are required that minimize loss and spillage of manure. BMPs are 
required to divert clean water from the production area and to reduce nutrient runoff by crop rotation, 
cover crop or residue management. To avoid surface application of manure to frozen or snow covered 
ground, operators must ensure manure storage capacity by November of each year for a minimum of one 
hundred twenty to one hundred eighty days. The Ohio State University Extension offers a number of land 
application BMPs.397 
 
Oregon 
Liquid manure irrigation systems should have delivery mains buried wherever practicable to minimize the 
amount of pipe exposed to the hazards of surface damage and failure. Manure slurry delivery pipelines 
crossing streams or gullies should be permanently placed with adequate protection from streamflow 
hazards and/or braced to prevent excessive bending stress in the pipe.398 The Oregon Department of 
Agriculture oversees an Agricultural Water Quality Program that addresses agricultural water quality 
issues by developing watershed-based Agricultural Water Quality Management Areas for which a local 
advisory committee (LAC) is created to involve local farm operators with problem identification and 
solutions.399 The Department of Agriculture also has specific rules regarding enforcement including 
violation ratings to inform civil penalty fees.400 
 
Texas 
Operators must use backflow prevention devices in irrigation systems. Application rates  in the 100-year 
flood plain are limited by the hydrologic needs of the crop. Irrigation practices must minimize ponding or 
puddling of wastewater on the site, prevent tailwater discharges, and prevent the occurrence of nuisance 
conditions. Any CAFO operator who engages in land application of waste must develop and implement a 
nutrient management plan (NMP) in accordance with the Natural Resources Conservation Service Code 
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590 Practice Standard. The plan must include site-specific nutrient management practices that ensure 
appropriate agricultural utilization of nutrients in the manure, litter, or wastewater.401 
 
Washington 
Nutrient management plans are required for all permitted CAFOs and should conform with the USDA 
NRCS Field Office Technical Guide or equivalent BMPs. The NMP must include BMPs necessary to 
implement applicable effluent limitations and standards, ensure adequate storage of manure, mortality 
management, divert clean water from the production area, prevent animal contact with surface waters, 
proper chemical management, installation of conservation practices to control runoff, testing and 
monitoring protocols, expression of application rate determination, and record keeping.402 
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