
 

Waste Utilization 
Conservation Practice Jobsheet 633 OR-JS 
Natural Resources Conservation Service May 2003   

Client                      Date     

Definition 
Waste Utilization is the beneficial use of agricultural 
wastes such as manure and wastewater or other 
organic residues. 

Purpose 
The ultimate purpose of waste utilization is to insure 
the proper use of agricultural wastes while protecting 
soil, water, air, plant, and animal resources.  
Agricultural wastes can be used to provide nutrients 
for crops, forage, and fiber production and forest 
products.  Agricultural waste also can be used as an 
amendment to improve or maintain soil structure, 
provide feedstuff for livestock, or provide a source of 
energy.  The focus of this job sheet will be the use of 
agricultural wastes to provide fertility for crops, 
forage, and fiber production and forest products; and 
to supply organic material to the soil. 

Where used 
Waste utilization is used where agricultural wastes 
(primarily animal manure and polluted runoff from 
livestock and poultry operations) are generated and 
collected as part of a resource management system.  
Wastes can be used as a source of fertility on 
cropland and pastureland, and occasionally on forest 
land or rangeland.  Use of the Soil Condition Index 
(SCI) can be used to determine the effects of organic 
material on soil quality. 

Conservation Management Systems 
Waste utilization is generally one of several 
components of a resource management system used 
to manage manure and polluted water from livestock 
and poultry operations.  Where the wastes are used 
to supply the fertility needs of crop and pasture, 
waste utilization is done as part of an overall 
resource management plan for the enterprise. 

Waste Utilization Planning 
Waste utilization components of the conservation 
plan will contain the following information: 
• field map and soil map 
• crop rotation or sequence 
• results of soil, water, plant, and organic material 

samples analyses 
• expected yield 
• sources of nutrients to be applied 
• nutrient budget, including credits of nutrients 

available  
• recommended nutrient rates, form, timing, and 

method of application 
• location of designated sensitive areas 
• guidelines for operation and maintenance 
 
Waste utilization is most effective when used with 
other conservation practices such as cover crop, 
residue management, conservation buffers, irrigation 
water management, nutrient management, pest 
management, and conservation crop rotation.
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Schematic of a Resource Management System for a Dairy 

Operation and maintenance 
Operation and maintenance activities shall include 
record keeping for 5 years or longer that includes the 
following: 
• Quantity of manure and other agricultural wastes 

produced, and their nutrient content. 
• Soil test results. 
• Dates and rates of waste application where land 

applied, and the dates and amounts of waste 
removed from the system due to feeding, energy 
production, or export from the operation. 

• Waste application methods. 
• Crops grown and yields (both yield goals and 

measured yield). 
• Other tests as needed, such as determining the 

nutrient content of the harvested product. 

• Calibration of the application equipment. 
• Changes in soil condition(SCI). 
• Plan map showing fields where waste is applied. 

Specifications 
Site specific requirements for waste utilization are 
listed on specification sheets.  Specifications are 
prepared in accordance with the NRCS Field Office 
Technical Guide.  See NRCS practice standard, 
Waste Utilization, code 633.  Use NRCS’s 
Agricultural Waste Management Field Handbook or 
locally accepted references for procedures to 
calculate values such as residual nitrogen from past 
waste applications, and to estimate available 
nutrients in wastes where lab analyses are not 
available.  

The United States Department of Agriculture (USDA) prohibits discrimination in all its programs and activities on the basis of race, color, national origin, 
gender, religion, age, disability, political beliefs, sexual orientation, and marital or family status. (Not all prohibited bases apply to all programs.) Persons with 
disabilities who require alternative means for communication of program information (Braille, large print, audiotape, etc.) should contact USDA’s TARGET 
Center (202) 720 - 2600 (voice and TDD). To file a complaint of discrimination, write USDA, Director, Office of Civil Rights, Room 326W, Whitten Building, 
14th and Independence Avenue, SW, Washington, DC 20250-9410, or call (202) 720-5964 (Voice or TDD).  USDA is an equal opportunity provider and 
employer. 
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WASTE UTILIZATION SPECIFICATION SHEET (Fillable) 
Client               

Location              

County/SWCD        Farm/Tract No.    

Prepared By           Date    
 

Perform the following operations: 
Have your technical assistance provider review the resource management system plan for your operation at 
least once every 5 years. 
Maintain records for all waste applications. 
Calibrate application equipment to apply wastes in accordance with the recommended amount and timing 
specified on the nutrient budget specification sheet, NRCS practice code 590, for the crop being grown. 
Chemical analysis of soils, plant tissue and waste should be used annually to monitor and adjust amounts of 
waste applied. Refer to your local NRCS or Extension Service representative for guidance in getting soil 
tested and interpreting soil test results and for guidance in getting animal waste tested for nutrient 
concentrations and computing application rates. 
Apply waste in a manner that will cover no more than 25 percent of the leaf surface with solids unless clean 
water applications are planned immediately after wastes are applied.  For pasture/hayland it is best to apply 
waste 7 days after harvesting forage by haying or grazing. 
To reduce odor problems, apply waste in mid morning when temperatures are warming and air is rising rather 
than in the afternoon or evening when air is cooling and settling.  Avoid applications during periods of fog. 
Do not apply waste directly into an open watercourse or where waste is likely to enter an open watercourse. 
Observe all waste application setbacks identified in the resource management system plan. 
Do not apply waste to fields where there is no growing crop.  If applications are needed during fall and winter 
periods due to unforeseen circumstances, such as the storage facilities being full, use the following 
guidelines for waste applications: 
a.  Only spread waste on fields that are growing a crop, preferably grass. 
b.  Increase all waste application setbacks identified in the resource management system plan by 50 feet. 
c.  Don’t apply waste during any rainfall event that will cause runoff. 
d.  Use maximum travel rates for the traveling big gun sprinkler and solids spreader. 
e.  Use soil tests, such as the Pre-sidedress Soil Nitrate test, to determine if additional applications of waste 
are needed on those fields receiving emergency winter applications. 
Do not apply waste to fields with frozen or snow covered soil conditions unless provisions are made to control 
runoff. 
Do not spread waste on fields where soils are saturated, ponded, flooded and/or during times when waste is 
likely to runoff into open watercourses. 
Be aware of the location of sensitive areas, concerns of neighbors or concerns of the public which require 
special application procedures 
Handle all waste material with caution.  Wear appropriate protective clothing. 
Clean up residual materials from equipment and dispose of properly. 
Equipment used in waste utilization should be regularly inspected and maintained as needed in accordance 
with equipment operation and maintenance guidelines from the manufacturer or provided by NRCS. 

Additional Guidance and Notes: 
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WASTE UTILIZATION SPECIFICATION SHEET 

 

DESIGN APPROVAL: 

JOB CLASS 
Practice 

Code 
NO. PRACTICE 

LEAD            
DISCIPLINE CONTROLLING FACTOR UNITS I II III IV V 

633 Waste Utilization BCSD-Agron & CED-EE Area Acres 20 40 80 180 All 

This practice is classified as Job Class    

Design Approved by: /s/         Date:      

Job title:               

 

CLIENTS ACKNOWLEDGEMENT STATEMENT: 
The Client acknowledges that: 

a. They have received a copy of the specification and understand the contents and requirements. 

b. The following information must be provided to NRCS by the client before this practice can be certified as 
applied: 

Waste application records which include the date, crop, type of waste applied, and amount of waste 
applied. 

Calibration records for waste application equipment. 

Analysis of nutrient concentrations in solid and liquid wastes. 

c. It shall be the responsibility of the client to obtain all necessary permits and/or rights, and to comply with all 
ordinances and laws pertaining to the application of this practice. 

Accepted by: /s/          Date:      
 

CERTIFICATION: 
I have completed a review of the information provided by the client and certify this practice has been applied. 

Certification by: /s/         Date:     

Job title:               
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WASTE UTILIZATION WORKSHEET 
Spreader Equipment Calibration 

(Using Bucket, Pan or Tarp) 

Name:            Date:     

Operator:            Spreader ID:    

Perform the following operations to calibrate the solids spreader equipment:
 Place buckets, pans, or tarps in the application area to collect the applied or spread waste material. 
 Spread waste material over the application area using the spreading pattern normally used in the field.  Make 

sure the spreader is traveling at the speed it typically travels over the collection area.  Record engine rpm 
and gear settings used. 

 Collect and weigh the waste material and calculate the average application rate.  Use this worksheet to 
record the weights and calculations. 

Note:  Use Tarps instead of buckets or pans when using dry stack manure or separated solids as the variability in 
the weight will be less. 

Data and Calculations: 
ID of Bucket, Pan or Tarp 

Steps A  B  C D E F 
1. Date of calibration test-       

2. Engine RPM during spreading -       

3. Gear selected during spreading -       

4. Weight of empty bucket (lb) =       

5. Weight of bucket with waste (lb) =       

6. Weight of Waste (lb) - 
line 5 – line 4 = 

      

7. Collection Area (sq ft) - 
Area of the top of the bucket, pan or 

tarp used to collect the waste = 
   

  
 

8. Waste Applied (lb/sq ft) - 
line 6 ÷ line 7 = 

      

9. Covert to tons per acre - 
line 8 x 21.78 = 

      

10. Average Application Rate (tons per 
acre)- Sum of values in cells A9 
through F9 divided by the total 
number of calibrations completed = 

 
 
 

Additional Notes: 
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WASTE UTILIZATION WORKSHEET 

 

Spreader Equipment Calibration 
(Using a Full Spreader Load) 

Name:            Date:       

Operator:           Spreader ID:    

Perform the following operations to calibrate the solids spreader equipment:
 Determine the weight of the waste material loaded in the spreader by using truck scales to weigh the 

spreader equipment when it is empty and full. 
 Spread the loaded spreader on the field using consistent speed and spreader settings to cover the field 

uniformly.  Spread in a rectangular pattern so the area calculation will be simple.  Record engine rpm and 
gear settings used. 

 Measure the length and width covered by the full load and compute the application rate in tons per acre using 
this worksheet. 

Data and Calculations: 
ID of Calibration Test 

Steps A  B  C D E F 
1. Date of calibration test-       

2. Engine RPM during spreading -       

3. Gear selected during spreading -       

4. Weight of empty spreader (lb) =       

5. Weight of loaded spreader (lb) =       

6. Weight of Waste in spreader (lb) - 
line 5 – line 4 = 

      

7. Length of spreading area (ft) =       

8. Width of spreading area (ft) =       

9. Area spread (sq ft) - 
line 7 x line 8 = 

      

10. Waste applied (lb/sq ft) – 
line 6 ÷ line 9= 

      

11. Convert to tons per acre - 
Line 10 x 21.78= 

      

12. Average Application Rate (tons per 
acre) – Sum of values in cells A11 
through F11 divided by the total 
number of calibrations completed = 

 
 

Additional Notes: 
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WASTE UTILIZATION WORKSHEET 

 

Tank Equipment Calibration 
(Using a Full Tank Load) 

Name:            Date:     

Operator:           Spreader ID:     

Perform the following operations to calibrate the tank equipment:
 Determine the maximum capacity of the tank equipment from the manufacturer’s maintenance manual or the 

owner’s manual for the equipment. 
 Fill the tank and reduce the volume of the tank by the appropriate amount if the tank is not filled to its 

maximum capacity.  Normally a tank spreader is only filled to about 80 percent of its maximum capacity and 
therefore the maximum rated capacity of the tank should be multiplied by 0.8 to reflect the volume of the 
loaded tank during the calibration exercise. 

 Spread the loaded tank on the field using consistent speed and settings to cover the field uniformly.  Try to 
spread in a rectangular pattern so the area calculation will be simple.  Record engine rpm and gear settings 
used. 

Data and Calculations: 
ID of Calibration Test 

Steps A  B  C D E F 
1. Date of calibration test-       

2. Engine RPM during spreading-       

3. Gear selected during spreading-       

4. Maximum rated capacity of tank 
(gallons) = 

      

5. Volume of filled tank (gallons)- 
Line 4 x ____ % of tank filled ÷ 100% = 

      

6. Length of spreading area (ft) =       

7. Width of spreading area (ft) =       

8. Area spread (sq ft)- 
line 6 x line 7 = 

      

9. Waste applied (gal/sq ft)- 
line 5 ÷ line 8 = 

      

10. Convert to gallons per acre - 
Line 9 x 43,560 = 

      

11. Average Application Rate (gallons 
per acre) – Sum of values in cells 
A10 through F10 divided by the 
total number of calibrations 
completed = 

 
 

Additional Notes: 
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WASTE UTILIZATION WORKSHEET 

 

Traveling Big Gun Sprinkler Calibration 
(Using Catch Cans) 

Name:            Date:     
Perform the following operations to calibrate the traveling big gun sprinkler:

 Use 5 to 10 catch cans to collect the sprinkler-irrigated waste.  Use straight-sided buckets for catch cans.  
Two pound coffee cans work well.  Make sure all of the catch cans have the same diameter. 

 Place one of the catch cans on a level surface and fill it with water to a known depth (1-3 inches).  Pour the 
water from the catch can into a large measuring cup.  Determine how many measuring cups of water are 
equal to an inch of water in the catch can. 

 Place at least five catch cans across the towpath of the big gun sprinkler.  Try to space the catch cans 
uniformly from the center of the towpath to the outer edge of the wetted area of the sprinkler.  Stake the catch 
can in place or put a rock in the bottom of the catch can to keep it upright.  Allow the traveling big gun 
sprinkler to completely pass over the catch cans.  Use the measuring cup previously used to calibrate the 
catch cans to measure the amount of liquid collected in each can and convert the volume to inches.  Be sure 
to add together the amount measured from the catch cans that would receive overlap from the adjacent 
towpath.  For example, if catch can #4 will receive liquids from the adjacent towpaths, add the amount from 
container #4 on the left to container #4 on the right side to compute the total amount applied at the location of 
container #4 on the right and left sides of the towpath. 

Catch Can Calibration:    
Example: 1 inch =  5 Cups  

 1 cup = 0.2 Inches  
     

Your Catch Cans: 1 inch =   Cups  
 1 cup =  Inches  
Travel Rate Setting During Test:  
Data and Calculations: 

Volume of Liquid  Catch Can 
ID Cups Inches Cups Inches Cups Inches Cups Inches 
1.          

2.          

3.          

4.          

5.          

6.          

7.          

8.          

9.          

10.          

Average =         
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WASTE UTILIZATION WORKSHEET 

 

Nitrogen Based Waste Application 
Name:            Date:     
Example: 

Corn silage is being grown and the recommended nutrient application from the nutrient budget worksheet 
is 200 pounds of nitrogen(N) per acre.  A traveling big gun sprinkler will be used to make 1 application of 
liquids from a non-agitated waste storage pond and a tractor spreader will be used to make 1 application 
of solids from a dry stacking facility that will not be incorporated into the field. 

Waste application rates and amounts: 
Example Your Calculations 

Steps Liquid  Solids Liquid  Solids  Liquid  Solids 

1. Type of waste- Dairy Dairy     

2. Crop receiving waste- 
Corn 

Silage 
Corn 

Silage 
    

3. Desired nitrogen application rate, 
lb/acre- 100 100     

4. Nutrient concentrations in storage 
from laboratory analysis or from  
Table 1-1:                   Nitrogen (N)- 

lb/1000 gal 

4 

lb/ton 

9 

lb/1000 gal lb/ton lb/1000 gal lb/ton

Phosphorus (P2O5)- 1 4     

Potassium (K2O)- 6 19     

5. Plant availability of nitrogen from 
Table 1-1 in percent- 100  % 100 % % % % %

6. Nitrogen retained, in percent, after 
application from Table 1-2- 

75  % 70 % % % % %

7. Calculate nitrogen availability- 
line 4 N x line 5 x line 6 ÷ 10,000= 

lb/1000 gal 

3 
lb/ton 

6.3 
lb/1000 gal lb/ton lb/1000 gal lb/ton

8. Determine nitrogen application rate 
from the nutrient application charts:  

Nitrogen (N)- 

Inches/acre 

1.5 

tons/acre 

17 

inches/acre tons/acre inches/acre tons/acre

9. Determine the amount of 
phosphorus and potassium applied 
from nutrient concentration data on 
line 4 and nutrient application  
charts:              Phosphorus (P2O5)- 

lb/acre 

40 

lb/acre 

70 

lb/acre lb/acre lb/acre lb/acre

Potassium (K2O)- 250 300     

10. Total Nutrients Applied, lb/acre: 
Nitrogen (N)- 

(Sum of liquids and solids from line 3) 
200 lb/acre lb/acre lb/acre

Phosphorus (P2O5)- 
(Sum of liquids and solids from line 9) 

110 lb/acre lb/acre lb/acre

Potassium (K2O)- 
(Sum of liquids and solids from line 9) 

520 lb/acre lb/acre lb/acre
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WASTE UTILIZATION WORKSHEET 

 

Phosphorus Based Waste Application 
Name:            Date:     
Example: 

Corn silage is being grown and the recommended nutrient application from the nutrient budget worksheet 
is 100 pounds of phosphorus(P2O5) per acre.  A traveling big gun sprinkler will be used to make 1 
application of liquids from a non-agitated waste storage pond and a tractor spreader will be used to make 
1 application of solids from a dry stacking facility that will not be incorporated into the field. 

Waste application rates and amounts: 
Example Your Calculations 

Steps Liquid  Solids Liquid  Solids  Liquid  Solids 

1. Type of waste- Dairy Dairy     

2. Crop receiving waste- Corn Corn     

3. Desired phosphorus application 
rate, lb/acre- 50 50     

4. Nutrient concentrations in storage 
from laboratory analysis or from  
Table 1-1:                  Nitrogen (N)- 

lb/1000 gal 

4 

lb/ton 

9 

lb/1000 gal lb/ton lb/1000 gal lb/ton

Phosphorus (P2O5)- 1 4     

Potassium (K2O)- 6 19     

5. Determine phosphorus application 
rate from the nutrient application  
charts:              Phosphorus (P2O5)- 

Inches/acre 

2.0 

tons/acre 

14 

inches/acre tons/acre inches/acre tons/acre

6. Plant availability of nitrogen from 
Table 1-1 in percent- 100  % 100 % % % % %

7. Nitrogen retained, in percent, after 
application from Table 1-2- 

75  % 70 % % % % %

8. Calculate nitrogen availability- 
line 4 N x line 6 x line 7 ÷ 10,000= 

lb/1000 gal 

3 
lb/ton 

6.3 
lb/1000 gal lb/ton lb/1000 gal lb/ton

9. Determine the amount of nitrogen 
and potassium applied from nutrient 
concentration data on line 8, line 4 
and the nutrient application charts:  

Nitrogen (N)- 

lb/acre 

150 

lb/acre 

75 

lb/acre lb/acre lb/acre lb/acre

Potassium (K2O)- 320 250     

10. Total Nutrients Applied, lb/acre: 
Nitrogen (N)- 

(Sum of liquids and solids from line 9) 
225 lb/acre lb/acre lb/acre

Phosphorus (P2O5)- 
(Sum of liquids and solids from line 3) 

100 lb/acre lb/acre lb/acre

Potassium (K2O)- 
(Sum of liquids and solids from line 9) 

 570 lb/acre lb/acre lb/acre
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WASTE UTILIZATION WORKSHEET 

 

Table 1-1 

Typical Manure Nutrient Concentrations for Different Handling Systems 
The table below shows typical values of the nutrient content of manure from different animal waste handling 
systems.  You can use them as a rough estimate of the nutrient content of your manure.  Because manure nutrient 
content varies widely among farms and even over time on the same farm, it is recommended to test your manure to 
get realistic nutrient content numbers for your farm.  Refer to your local NRCS or Extension Service representative 
for more information on manure testing. 

Typical nutrient content, solids content, moisture content, density, and nitrogen availability of animal manure at the 
time of application: 

Solids from: 

Nitrogen 
N 

(lb/Ton)2

Phosphorus
P2O5 

(lb/Ton)2

Potassium
K2O 

(lb/Ton)2

Solids 
(Percent) 

Typical 
Moisture 
(Percent) 

Bulk 
Density 

(lb/cubic yard) 

Nitrogen 
Availability

(Percent)1

Broiler with litter  73 64 66 70 30 900 40-70 
Laying Hen  37 57 47 40 60 1,400 40-70 

Sheep  18 9 35 28 72 1,400 25-50 
Horse  9 6 16 37 63 1,400 0-20 

Beef 12 6 17 23 77 1,400 20-40 
Dairy: 

Dry Stack  
Separated Solids 

 
9 
5 

 
4 
2 

 
19 
3 

 
35 
19 

 
65 
81 

 
1,400 
1,100 

 
20-40 
0-20 

Liquids from: 

Nitrogen 
N 

(lb/1,000gal) 

Phosphorus
P2O5 

(lb/1,000gal)

Potassium
K2O 

(lb/1,000gal)
Solids 

(Percent)

Typical 
Moisture 
(Percent) 

 
Density 
(lb/gal) 

Nitrogen 
Availability
(Percent)1

Dairy: 
Holding Tank  

Pond, no agitation 
Pond, agitated 

 
21 
4 

12 

 
14 
1 
7 

 
24 
6 

18 

 
8 

<1 
4 

 
92 

>99 
96 

 
9.2 
8.4 
9.0 

 
30-60 
60-90 
30-60 

 
1 

2 

Nitrogen available in the first growing season after application.  For a field that has received manure 
annually for 4 years or more, consider 100% of the nitrogen available. 
Manure is at the moisture content typically found in storage. 

Table 1-2 
Typical Nutrient Availability After Application

Typical nutrient content of animal manure retained after application:
Percent of original nutrient content of 

manure retained after application 
Application Method N P2O5 K2O 

Injection 95% 100% 100% 
Sprinkling 75% 100% 100% 

Broadcast (Incorporated 1 day after application) 90% 100% 100% 
Broadcast (Incorporated 4 days after application) 80% 100% 100% 

Broadcast (Incorporated 7 or more days after application) 70% 100% 100% 
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WASTE UTILIZATION WORKSHEET 
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WASTE UTILIZATION WORKSHEET 

 

  
Waste Application Record 

Name:           Field ID:     

Crop:            Acres:     Seeding Date:   

 
 

Date 

 
 

Crop Stage  

Waste Type 
Liquids (L), 
Solids (S), 
Separated 

Solids (SS), Etc. 

Amount 
Applied  

(Loads, Inches, 
Tons, Hours of 
Operation, Etc.)

 
 

Notes 
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