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                     Biosolids (previously known as sewage sludge) are treated solid, semi-solid, or liquid
                        residues produced from wastewater in a wastewater treatment facility. Biosolids do
                        not include animal manures, untreated septage, municipal solid wastes, hazardous wastes,
                        or untreated industrial wastes. Biosolids are recyclable materials that improve soil
                        tilth and fertility and enhance the growth of agricultural, silvicultural, and horticultural
                        crops. In the United States, 70 percent of biosolids are land-applied to pasture,
                        rangeland, and agricultural land for crop production. More than 80 percent of biosolids
                        produced in Oklahoma are land applied. Farmers and land managers are interested in
                        the value of biosolids.

                     
                      

                     
                     Land application of EPA recognized biosolids (Class A and B) is beneficial when done
                        in a manner that protects public health and maintains or improves environmental quality.
                        Biosolids provide nitrogen (N), phosphorus (P), potassium (K), calcium, magnesium,
                        sulfur, and micronutrients for plant growth. Applying biosolids to soil has been shown
                        to increase water holding capacity, lessen wind and water erosion, and improve aeration
                        due to the addition of organic matter. Land application of biosolids should be viewed
                        as an opportunity to utilize plant nutrients present in the material rather than a
                        means of disposal. The steps to properly use different types of biosolids as fertilizer
                        are:

                     
                     	Determining nutrient requirements of the crop at a realistic yield goal;
	Determining the nutrient content of the biosolids;
	Determining the percentages of nutrients that are available to crops; and
	Determining application rate.


                     
                     These steps will help you apply the proper amount (agronomic rate), but the method
                        and timing of application will ensure the effectiveness of applied nutrients.

                     
                      

                     
                     Crop Nutrient Requirement

                     
                     Biosolids should not be applied to soil beyond the limits of the growing crop’s nutrient
                        needs. Avoiding overapplication will ensure efficient use of nutrients and minimize
                        nutrient leaching and runoff into the water system. Application of biosolids at agronomic
                        rates generally will not create salinity problems and nutrient buildup in soils. Any
                        cropland scheduled for biosolid application should first be soil-tested to determine
                        present fertility. Periodic soil testing is recommended on land receiving biosolids
                        applications to monitor both the amounts and balance of nutrients in soil. The soil
                        test results and subsequent fertilizer recommendations for the crop to be grown are
                        the only reliable way to provide crop nutrient requirement. Soil analyses are performed
                        by the OSU Soil, Water, and Forage Analytical Laboratory in Stillwater as well as
                        a number of commercial laboratories. Contact your county Cooperative Extension Service
                        office for instructions and supplies for taking and submitting soil samples. Extension
                        educators in the county office can assist in interpreting test results.

                     
                      

                     
                     Nutrient Contents of Biosolids

                     
                     The nutrient content of biosolids is highly variable, depending on treatment and handling
                        methods, as well as age and moisture content of the material. Because of variability
                        in nutrient content, biosolids must be analyzed, and individual land-application decisions
                        should be based on the nutrient content of the biosolids to be applied. Not knowing
                        the nutrient content of the biosolids can result in large errors in application rate,
                        and excess nutrients may cause environmental problems.

                     
                      

                     
                     To obtain a representative sample of biosolids, the sample must be taken from the
                        correct locations, represent the entire amount of biosolids, and be handled properly
                        from the time of collection through analysis. Appropriate sample containers must be
                        used. Contact the lab you are going to use for detailed information on sample handling
                        and analysis, or consult EPA Land Application of Sewage Sludge guidelines. The OSU
                        soil testing lab currently does not analyze biosolid samples, but several commercial
                        agricultural and environmental laboratories provide biosolid analyses services.

                     
                      

                     
                     Nutrient Availability of Biosolids to Crops

                     
                     Nutrients in biosolids cannot be substituted for those in commercial fertilizer on
                        a pound-for-pound basis, because not all nutrients on the biosolids analysis report
                        are readily available to a crop in the year of application. Some elements are released
                        when organic matter is decomposed by microorganisms. Other elements can combine with
                        soil constituents, making them unavailable to the crop.

                     
                      

                     
                     Nitrogen availability during the year of application varies. Potentially, all of the
                        inorganic N including ammonium-N (NH4-N) and nitrate-N (NO3-N) are readily available and can be utilized by plants. However, if biosolids are
                        applied on the soil surface and not quickly incorporated, considerable NH4-N will be lost to the air as ammonia (NH3) gas. The ammonium added will be subject to nitrification resulting in rapid formation
                        of nitrate-N, which may be subject to leaching loss. Nitrogen in the organic form
                        must be converted (mineralized) into plant-available inorganic forms. In general,
                        about 10 to 50 percent of the organic N may become available the year of application,
                        5 to 20 percent will be available the second year. Smaller amounts will be available
                        the third and fourth year. Plant-available nitrogen (PAN) should be calculated based
                        on research established availability indexes listed in Table 1. The following formula
                        describes plant-available nitrogen.

                     
                      

                     
                     PAN = All Organic N mineralized + NH4-N (1/2, if surface applied)+ NO3-N

                     
                     For example, the biosolids was produced by anaerobic digestion and the PAN is:

                     
                     PAN = Organic N x 0.2 + NH4-N (1/2 if surface applied) + NO3-N

                     
                     The availability of phosphorus in biosolids is considered about 50 percent that of
                        commercial fertilizer.

                     
                      

                     
                     Application Rates

                     
                     Land application rates should be based on the nutrient requirements of the crop being
                        grown (Agronomic Rate). Land application at a rate that is too low will not provide
                        sufficient nutrients, while supplying excess nutrients is a waste of resources, may
                        result in ground or surface water pollution, and may eventually depress crop growth
                        and yields. Soil testing, biosolids analysis, irrigation water analysis, and proper
                        estimation of yield goal are necessary to calculate proper agronomic application rates
                        of biosolids and additional fertilizers. If biosolids are applied to the same field
                        continuously, nitrogen credits should be given to previous year’s application due
                        to biosolids’ residual properties. Follow the seven steps in the attached worksheet
                        to calculate the application rate.

                     
                      

                     
                     Federal and state regulations should be followed as to which nutrient should act as
                        the base for the application rate. Oklahoma regulation (Title 252) requires that “Annual
                        sludge land application shall not exceed nitrogen and phosphorus rates for the crop
                        grown.” Check with the Department of Environmental Quality regarding other regulations
                        governing land application of biosolids.

                     
                      

                     
                     Methods of Application

                     
                     Liquid biosolids can be applied by surface spreading utilizing farm tractors, tank
                        wagons, tank trucks, and portable or fixed irrigation systems. Incorporation by plowing
                        or other tillage operations within 24 hours after surface application is required
                        in Oklahoma. Incorporation can reduce ammonia volatilization and runoff, as well as
                        odor. Subsurface injection with injection shanks is the preferred method because of
                        minimum odor and decreased nitrogen loss. Dewatered biosolids can be applied to cropland
                        by surface spreading with equipment typically used for spreading animal manures and
                        then incorporated into soil by plowing or disking. It is important to apply biosolids
                        uniformly and have the applicator calibrated so the targeted rate can be achieved.

                     
                      

                     
                     Time of Application

                     
                     Biosolids should be applied close to plant needs to minimize nutrient loss. Nutrients,
                        especially nitrogen, can be lost through volatilization, denitrification, leaching,
                        and erosion.  Therefore, proper timing of biosolids application is essential for efficient
                        use of nutrients and pollution prevention.  Biosolids should be applied far enough
                        in advance of the planting dates to allow for reaction with the soil to prevent possible
                        injury to seeds. Biosolids applied during the spring provide the needed starter nutrients
                        for summer crops and release nutrients through mineralization during the growing season
                        of most fall-planted crops. Depending on field availability and weather conditions,
                        biosolids may be applied at alternate times.

                     
                      

                     
                     Hailin Zhang
 Waste Nutrient Management Specialist

                     
                        
                           Print-friendly PDF
                                 					
                                    	Share Fact Sheet
                                       						
                                          	Facebook
	Twitter
	Pinterest


                                 


                           

                           Topics:Forest Ecology, Management & CareForestrySilvicultureSoil Health & FertilitySoil

                        

                     

                     
                        
                           Was this information helpful?
YESNO

                     

                     
						   
							 
							   
								 
								   
								 
								 
							
								
									
										
											

											Fact Sheet
										

									

								

								
									Cause and Effects of Soil Acidity
									Learn about how soil acidity can be a problem for plant growth in much of Oklahoma but is most prevalent in central and eastern OK. Because acid conditions are more common in eastern Oklahoma due to its natural occurrence producers are generally better able to manage soil acidity in that part of the state. In central and western Oklahoma, the soils are not naturally acidic but have become acidic overtime. This fact sheet explains why soils become acidic and the problems acid soils create for plant growth.
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									Oklahoma Agricultural Soil Test Summary 2018-2022
									By Hailin Zhang and Barbara McCray. Read through the Oklahoma agricultural soil test summary for the years 2018-2022. You will learn the necessity of evaluating the soil fertility information for each individual county or state when estimating nutrient needs, tracking changes in soil pH and nutrient levels and when serving as a guideline for fertilizer and manure application.
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									Wheat Herbicide Rotation Restrictions to Soybean in Oklahoma
									Common herbicides used in Oklahoma winter wheat and their rotation restrictions for soybean.

									CropsGrains & OilseedsHerbicidesInsects, Pests, and DiseasesPesticidesSoilSoil Health & FertilitySoybeansWheat
								

								


							

						

							
								
									
										
											

											Fact Sheet
										

									

								

								
									Preparation of Biochar for Use as a Soil Amendment
									Learn about the benefits and process of producing biochar for agricultural lands and crops.
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