
Operation & Maintenance 
 
Fertilizer and organic by-product storage facilities shall be protected from weather and 
accidental leakage or spillage.  Workers shall be protected from and avoid unnecessary contact 
with chemical fertilizer and organic by-products. Protection should include the use of personal 
protective equipment when working with nutrients. Extra caution must be taken when handling 
ammonia sources of nutrients, or when dealing with organic wastes stored in unventilated 
enclosures.  
 
Manure shall be cleaned from the barns and applied to fields in an environmentally responsible 
manner as necessary.  Manure shall not be applied to saturated, frozen, or snow-covered 
ground or when precipitation is in the forecast. 
 
Prior to exporting manure or process wastewater to other persons, the livestock operation shall 
provide the recipient of the manure or process wastewater with the most current nutrient 
analysis.  The livestock operation shall also provide a copy of the Missouri Concentrated Animal 
Feeding Operations Nutrient Management Technical Standard.  Records of exports shall include 
the date, recipient name & address and approximate amount of manure or process wastewater 
that is exported.  Records shall be maintained for five years.  Record-keeping forms for exports 
and land application can be found at https://dnr.mo.gov/forms/780-2153-f.pdf . 
 
 
Operation and Maintenance of the barns 
- the outside portions of the barns shall be checked weekly for concrete deterioration and 
cracks.  Cracks that open up less than 0.1 inch should be monitored and can be filled with 
elastomeric joint sealant.  A structural engineer should investigate cracks that open further or 
begin to move laterally.   
- the roof should be monitored weekly for leaks or holes.  If a leak or hole develops it should be 
tarped and repaired within 30 days. 
- any water lines that could leak into the barns should be monitored daily.  If water is leaking 
into the barns, the water should be shut off and the leak repaired. 
- do not allow hypodermic needles, medicine packaging, veterinarian supplies, etc. to drop into 
the Manure/bedding area. 
-  clean barn as needed when weather and soil conditions allow to maintain manure storage 
availability,  
 
Plan for Catastrophic Death Animal Disposal 
 
When catastrophic mortalities do occur contact MO-DNR and the MO state veterinarian 
for guidance.  It is planned that the carcasses will be composted on-site. Carcasses should 
be removed to the composting site as soon as possible.  Choose a well-drained location 
greater than 300’ from wells, springs and water supply structures for the catastrophic 
mortality composter.  Sawdust will need to be hauled to the farm for use as a carbon source 



and cover.  Temporary bins can be constructed from hay bales or large concrete blocks.  
The bin size will depend on the quantity and size of Carcasses lost. Two bins will be 
constructed. 
 
The following table describes the management plan for mortality composting in a manner that protects surface and 
ground water quality. 
 
The proper carbon to nitrogen ratio shall be maintained by using a mix of 100 cubic feet of 
sawdust per 1000 pounds of carcass or other mix a specified to maintain a carbon to nitrogen 
ratio of 20-30 to 1.  Ammonium nitrate may be added as needed to reach the optimum C:N 
ratio. 
The proper moisture content shall be maintained at 50-60 percent by: 1) using damp (but not 
wet) sawdust, 2) Adding extra water as needed, or 3) allowing sawdust to dry before using in 
compost. 
 
The temperature of the compost shall be monitored and shall reach a minimum of 135 degrees 
F.  The temperature probe shall penetrate one third of the distance from the outside of the pile to 
the center of mass.  Compost that does not reach this temperature shall be dismantled, corrected, 
and rebuilt in order to reach optimal temperature.  When the temperature of the compost reaches 
105 degrees F, compost shall be turned to a secondary storage bin. 
 
The following shall be followed: 1) Two foot of sawdust shall be placed on the bottom of the 
bin.  2) Carcasses shall be placed in layers with at least one foot of sawdust in between each 
layer.  Limit piles to 6 feet high.  3)  Carcasses shall be completely covered with at least one 
foot of sawdust.  4) A minimum of 12 inches of sawdust shall be maintained between the 
carcasses and the sides of the bins. 
 
Compost shall be loaded in bins in the following manner: 1) The first bin shall be filled.  2) 
Move compost from the first bin to the second bin after 16 weeks for secondary composting.  3) 
after the 32 week period finished compost can be exported and land applied. 

  

 

 



 

MISSOURI DEPARTMENT OF NATURAL RESOURCES  
WATER PROTECTION PROGRAM 

CAFO RECORD KEEPING FORMS CHECKLIST 

INSTRUCTIONS 
1. Use the checklist to determine which of the record keeping forms are required for your operation and include them in your 

record keeping file. Forms for all record keeping requirements of the MOG01 (NPDES) and MOGS1 (State No Discharge) 

operating permits are included. 

2. There will be multiple copies of some pages due to the unique characteristics of each operation. The forms can be filled out 

on a computer or they can be printed or copied and kept in a binder.  

3. Information on the forms can be used to complete the annual report, which must be submitted by Feb. 15, of each year.  

Only specified forms need to be submitted with the annual report 

4. All records must be retained for five years along with your operating permit, and nutrient management plan. 

CHECKLIST 

OPERATION NAME:                                         PERMIT NUMBER:  MO-                                  YEAR          

MANURE STORAGE 

1A. Spills and Overflows  

1B. Liquid Manure Storage Level Readings   

1C. Transfers Off-Farm  

1D. Rainfall Records (Required only for operations with open liquid storage)  

1E. Mortality Management  

TESTING RESULTS 

2A. Manure   

2B. Soils  

INSPECTIONS 

3A. Production Area Visual Inspections  

3B. Land Application Area Visual Inspections  

3C. Problems and Repairs  

LAND APPLICATION 

4A. Operational Monitoring  

4B. Nitrogen  

4C. Phosphorus  
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1A - MANURE STORAGE.  Spills and Overflows (List any corrective actions taken in 3B.) 
PERMIT NUMBER 

MO-      
YEAR

     

Date Time Cause of Discharge Location 
Discharge Rate 

gallons or cu. ft./Sec 

Discharge  
Duration 

 

Estimated Volume Discharged1 
gallons or cu. ft. 

                                          

                                          

                                          

                                          

                                          

                                          

                                          

                                          

                                          

                                          

                                          

Notes 
1 Estimated volume = discharge rate in gallons per second or cubic feet per second x duration (seconds). See record keeping requirements of your MOG01 or 
permit, for additional guidance.   
 
Measure discharge or release of spills from manure handling and overflows from manure storages at the property line or immediately prior to entering the receiving 
stream.   
  
Any discharge of manure, litter, process wastewater, or mortality by-products to surface waters of the state or release that crosses property boundaries shall be 
reported to the department as soon as practicable, but no later than 24 hours after the permittee becomes aware of the discharge. MOGS1 permitees see 
additional reporting requirements in Non-compliance reporting requirements of your permit. 
 
If a discharge or release occurs, submit this page with the annual report. 
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1B - MANURE STORAGE.  Liquid Manure Storage Level Readings  
MANURE SOURCE 

      

PERMIT NUMBER 

MO      

YEAR 

      

Week Date Level Reading  - Feet Below Overflow 
1             
2             
3             
4             
5             
6             
7             
8             
9             

10             
11             
12             
13             
14             
15             
16             
17             
18             
19             
20             
21             
22             
23             
24             
25             
26             
27             
28             
29             
30             
31             
32             
33             
34             
35             
36             
37             
38             
39             
40             
41             
42             
43             
45             
46             
47             
48             
49             
50             
52             

Instructions:  Record the liquid level weekly for each unique liquid manure storage structure. Use a separate sheet for each 
separate structure.   
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1C - MANURE STORAGE.  Transfers (Off-farm) 
PERMIT NUMBER 

MO      
YEAR 

     

Source1 
Date of 
Transfer 

Amount  
Transferred 
(gal. or ton) 

Info to Buyer (check) 

Name of Buyer Address Current Manure 
Test Results 

NMTS3 

                                

                                

                                

                                

                                

                                

                                

                                

                                

                              

                              

                              

                              

                              

                              

                              

                              

Notes 
1   Deep pit, lagoon, basin, tank, sludge, separated solids, litter, mortality compost. 
2   Agitated, unagitated, cake litter, with or without bedding, composted litter. 
3 The current version of the Missouri CAFO Nutrient Management Technical Standard published by the Department of Natural Resources. 
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1D - MANURE STORAGE.  Rainfall (Required for open liquid storage only) 
PERMIT NUMBER 

MO      

YEAR 

      

Day Jan. Feb. Mar. April May June July Aug. Sept. Oct. Nov. Dec. 

1                                                                         

2                                                                         

3                                                                         

4                                                                         

5                                                                         

6                                                                         

7                                                                         

8                                                                         

9                                                                         

10                                                                         

11                                                                         

12                                                                         

13                                                                         

14                                                                         

15                                                                         

16                                                                         

17                                                                         

18                                                                         

19                                                                         

20                                                                         

21                                                                         

22                                                                         

23                                                                         

24                                                                         

25                                                                         

26                                                                         

27                                                                         

28                                                                         

29                                                                         

30                                                                         

31                                                                         

Monthly 
Total 

                                                                         

YTD                                                                         

Instructions:  Collect rainfall data for operations with open liquid manure storages only.   
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1E - MANURE STORAGE.  Method of Mortality Management 
PERMIT NUMBER 

MO      

YEAR 

     
Composting 

 
Rendering 

 
Sent to Landfill 

 
Incineration 

 
Burial1 

 
Other 

       

Records2: 
      

Notes 
1  In accordance with 10 CSR 20-8.300(14), Class I operations shall not use burial as a method of disposing of routine 

mortalities.  Burial is allowed for disposal for mass mortalities. 
 
2  Information recorded here can include weekly/monthly mortality numbers, mortality and composting procedures, 

mortality by-product management, or rendering facilities information. 
780-2153 (05-13)                           Page 6 of 14 
 
 
 
 
 



2A - TESTING RESULTS.  Manure Test Results (Annual manure analysis is required for all CAFO’s, including export only operations.) 
PERMIT NUMBER 

MO      

YEAR 

      

Source of 
Manure1 

Type of Manure2  Sample Date 
Moisture/Dry Matter 

(%) 
(Circle one) 

Units 
TKN NH3-N P2O5 K2O NO3-N 3 lbs./1000 gal 

lbs/ton 

                                                            

                                                            

                                                            

                                                            

                                                            

                                                            

                                                            

Notes 
1   Deep pit, lagoon, basin, litter, tank, sludge, separated solids, mortality compost. 
2   Agitated liquid pit/tank manure, unagitated lagoon/basin effluent, agitated lagoon/basin manure, poultry litter, poultry litter cake, bedded pack manure, stacked 
manure with or without bedding, composted litter, mortality compost or other composted manure. 
3 Report nitrate nitrogen only when applicable. 
 
MOG01 permittees must submit a copy of the lab analysis sheets or this form with the annual report. 
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2B - TESTING RESULTS.  Soil Test  
PERMIT NUMBER 

MO      

YEAR 

      

Field ID1 Soil Sampling Date 
Units 

ppm or lbs/ac 
(circle one) 

Soil Test P2 
 

Soil Test P 
Rating 

CEC 
(meq/100g) 

Organic Matter 
(%) 

                                          

                                          

                                          

                                          

                                          

                                          

                                          

                                          

                                          

                                          

                                          

                                          

                                          

                                          

                                          

                                          

                                          

                                          

Notes 
1   Name of field as identified in nutrient management plan; only include fields under control (owned, rented, or leased) of the CAFO owner or operator. 
2   Samples should be analyzed using the Bray-1 P soil extraction procedure. If another procedure is used by the soil testing lab, this must be  
    noted on this sheet. 
 
MOG01 permittees must submit a copy of the lab analysis sheet(s) or this form with the Annual Report if soil samples were taken during 
the year. 
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3A - INSPECTIONS.  Production Area Visual Inspections (List any deficiencies and corrective actions taken in 3C.) 
PERMIT NUMBER 

MO      

YEAR 

      

Week Stormwater 1 

Date and Initial 
Water Lines 2

Date and Initial 
Manure Containment Structure 3

 Date and Initial
 

1                   
2                  
3                  
4                  
5                  
6                  
7                  
8                  
9                  

10                  
11                  
12                  
13                  
14                  
15                  
16                  
17                  
18                  
19                  
20                  
21                  
22                  
23                  
24                  
25                  
26                  
27                  
28                  
29                  
30                  
31                  
32                  
33                  
34                  
35                  
36                  
37                  
38                  
39                  
40                  
41                  
42                  
43                  
45                  
46                  
47                  
48                  
49                  
50                  
52                  

Notes 
1  Record the weekly inspections of all stormwater diversion devices directing clean water away from the production area and 

channeling contaminated water to manure storages. 
2  Record each week the daily inspections of all wastewater lines within the production area and all drinking or cooling water lines 

that have the potential to leak into manure, litter or process wastewater structures. Record weekly that you inspected daily. 
3  Record weekly inspections of all manure, litter and process wastewater storage structures. 
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3B - LAND APPLICATION.  Land Application Area Visual Inspections (List any deficiencies and corrective actions taken in 
3C.) 
PERMIT NUMBER 

MO      

YEAR 

      

Land Application Equipment1 

Date and Initial 
Perimeter of Field2 

Date and Initial 
Drifting of Spray3 

Date and Initial 

Aboveground Irrigation 
Pipelines4 

Date and Initial

                        
                        
                        
                        
                        
                        
                        
                        
                        
                        
                        
                        
                        
                        
                        
                        
                        
                        
                        
                        
                        
                        
                        
                        
                        
                        
                       
                       
                       
                       
                       
                       
                       
                       
                       
                       
                       
Notes 
1   Periodically inspect land application equipment for leaks. 
2   Monitor the perimeter of application field to ensure wastewater does not run off. 
3   Monitor for drifting of spray irrigation. 
4  Hourly inspections of aboveground pipelines for leaks when in use. 
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3C - INSPECTIONS.  Problems and Repairs 
PERMIT NUMBER 

MO      

YEAR 

      

Inspection Date Deficiencies Noted Date of Repair1 Corrective Actions Taken 

                        

                        

                        

                        

                        

                        

                        

                        

                        

                        

                        

                        

                        

                        

                        

                        

                        

                        

                        

                        

                        

Notes 
1 Deficiencies not corrected within 30 days shall have an explanation as to why corrective actions were delayed. 
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 4A - LAND APPLICATION.  Operational Monitoring 
PERMIT NUMBER 

MO      

YEAR 

      

DATE LAND APPLICATION EQUIPMENT WAS CALIBRATED

      

Source 
of Manure1  

Type 
of Manure2  

Field ID3 
Date of 

Application
Weather4 Rainfall5 

Soil 
Condition6

Application 
Method7 

Rate 
gal/ac or 
tons/ac 

Basis8 
N or P 

PAN9 
(lbs/ac) 

P2O5 
(lbs/ac) 

Spreadable
Acres 

Total applied  
(gal or tons) 
Circle one 

                                                                                    

                                                                                    

                                                                                    

                                                                                    

                                                                                    

                                                                                    

                                                                                    

                                                                                    

                                                                                    

                                                                                    

                                                                                    

                                                                                    

Notes 
1   Deep pit, lagoon/basin, litter, tank, separated solids, compost. 
2   Agitated liquid pit/tank manure, unagitated lagoon/basin effluent, agitated lagoon, basin manure, lagoon/basin sludge, separated solids, poultry 
    litter, poultry litter cake bedded pack manure, stacked manure with or without bedding, composted litter, mortality compost, other composted manure. 
3   Name of field receiving manure as identified in nutrient management plan; only include fields under control (owned, rented or leased) of the CAFO owner or 
operator. 
4   Record the weather conditions at the time of application; insert the codes that apply: CL – clear sky, RN – rain, SN – snowing, OV - overcast, FR – temperature 
below 32  
    degrees F. 
5   Record “Before” or “After” if a rainfall event occurred 24 hours prior to or after application. 
6   Soil condition at time of application: Dry, saturated, muddy, snow-covered or frozen. 
7   Injection, partial injection, surface application and incorporated (indicate number of days to incorporation), or surface application only. 
8   Write N or P to indicate if the application rate of the field is nitrogen based or phosphorus based. 
9   Plant Available Nitrogen. 
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4B - LAND APPLICATION MONITORING.  Nitrogen Summary 
PERMIT NUMBER 

MO      

YEAR 

      

Field ID1 
Spreadabl

e Acres  
Planned 

Crop 

Projected 
Yield 
(bu. or 
ton/ac) 

Planned N  
Recommendation

2 

(lbs/ac) 

Actual Applied N (lbs N/ac) 

Actual Crop
Actual Yield
(bu. or ton/ac)

Actual N 
Removal4 

(lbs/ac) 

N Surplus (+) or 
Deficit (-)4 
(lbs N/ac) 

Manure 
PAN 

Other N 
Sources3 Total PAN

                                                                        

                                                                        

                                                                        

                                                                        

                                                                        

                                                                        

                                                                        

                                                                        

                                                                        

                                                                        

                                                                        

                                                                        

                                                                        

                                                                        

                                                                        

                                                                        

Notes 
1   Name of field receiving manure as identified in nutrient management plan; only include fields under control of the CAFO owner or operator. 
2   University of Missouri fertilizer recommendations should be used. 
3  Includes credits from previous legume crops and residual N from previous application. 
4  Crop N usage rate X actual crop yield, for legumes crop N content X crop yield. 
5   Total applied PAN minus actual N removal. 



 
 
4C - LAND APPLICATION MONITORING.  Phosphorus Summary 
PERMIT NUMBER 

MO      

YEAR 

      

Field ID1 
MO Soil 
Test P 
Rating  

P Index 
Rating 

Planned P   
Removal Rate2 

(lbs P2O5 /ac) 

Actual Applied P (lbs P2O5 /ac) 3 Actual P 
Removal4 

(lbs P2O5 /ac) 

*Multi-year P Applications 

P2O5 From 
Manure 

Other P2O5 
Sources 

Total P2O5 Previous Balance5 Current Balance6 

                                                            

                                                            

                                                            

                                                            

                                                            

                                                            

                                                            

                                                            

                                                            

                                                            

                                                            

                                                            

Notes 
1   Name of field as identified in nutrient management plan that is restricted to a P based application, which received manure or is utilizing a “multi-year phosphorus 

application;”  only include fields under control of the CAFO owner or operator. 
2   Crop P usage rate X crop yield goal (University of Missouri fertilizer recommendations should be used). 
3   Enter amount applied for a yearly application or amount applied for a multi-year phosphorous application. 
4   Crop P usage rate X actual crop yield. 
5   Enter value from the current balance column from last year’s form. 
6  For initial year of a multi-year phosphorous application this is the “Total P2O5” - Planned P Removal Rate.  For subsequent years it is the previous balance - 

Planned P Removal Rate.  If the difference is a negative number enter “0”. 
 
*In accordance with 10 CSR 20-6.300(1)(B)13, fields utilizing a “Multi-year phosphorous application” cannot receive additional applications of manure, 

litter, or process wastewater until the applied phosphorous has been removed.  The amount applied in a multi-year phosphorous application cannot 
exceed that year’s crop N recommendation.  
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I  Introduction 

A.  Authority and Purpose 

 Missouri statutory requirements for Concentrated Animal Feeding Operations (CAFOs), located within 

640.700 to 640.758 RSMo., grants the Missouri Department of Natural Resources and the Missouri 

Clean Water Commission authority and jurisdiction to promulgate rules regulating the establishment, 

permitting, design, construction, operation and management of Class I CAFOs.  The department’s CAFO 

regulations require the development and implementation of a field specific Nutrient Management Plan 

(NMP), meeting the criteria prescribed in 10 CSR 20-6.300(5)(A)-(I), at all Class I CAFOs.    

 In accordance with 10 CSR 20-6.300(3)(G)3., this Nutrient Management Technical Standard (NMTS) has 

been developed to provide a framework for the protocol(s) and method(s) that CAFOs should utilize 

when determining the form, source, amount, timing, and method of application on individual land 

application fields.  Furthermore, this NMTS represents the department’s best professional judgment 

regarding how to satisfy and/or implement the specific NMP criteria G, H and I within 10 CSR 20-

6.300(5)(A).  This framework seeks to achieve realistic production goals while ensuring appropriate 

agricultural utilization of the nutrients in the manure, litter, or process wastewater while also 

minimizing movement of nitrogen, phosphorus, and other potential water contaminants into surface 

and/or ground water. 

This NMTS will be used by the department and partnering federal agencies as a guide for determining 

when precipitation-related discharges from CAFO land application fields are exempted as “Agriculture 

Stormwater Discharge” as allowed within 10 CSR 20-6.300(2)(B)7.  CAFOs will qualify for the Agriculture 

Stormwater Discharge exemption when they can demonstrate compliance with this NMTS at the time 

of a precipitation-related discharge from land application areas. 

B.  Applicability 

 

In Missouri, all confinement operations with 1,000 animal units or greater are Class I CAFOs and must 

follow the requirements set forth in this NMTS in accordance with the regulations found in 10 CSR 20-

6.300.  New and expanding CAFOs that apply for a construction permit after February 26, 2009 must 

have a nutrient management plan that complies with this NMTS developed prior to issuance of an 

operating permit.  For purposes of this paragraph, an expanding CAFO is a CAFO that is adding a 

manure storage structure or confinement barn and expanding the total animal capacity of the 

operation.  All other CAFOs must develop nutrient management plans that meet this NMTS prior to 

renewal of their permit. 

NOTE:  An operation may choose to use alternative protocols other than those established in this 

standard, however, it must be able to demonstrate that such alternative protocols provide both a reliable 

and a technically valid basis for achieving the nutrient management objectives. 
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II.  Definitions 

Manure - For the purposes of this document the term “manure” will refer to any form of litter, manure, 

wastewater, animal mortality byproduct or other organic residuals collected from the production areas of 

animal feeding operations. 

Missouri Phosphorus (P) Index – The Missouri P-index is designed to help identify fields that have a high 

probability of phosphorus loss from the combined effects of erosion and high soil test phosphorus.  The 

Missouri P-index integrates field information including current soil test phosphorus level, tillage type, 

anticipated land cover, soil hydrologic category, distance of the field from a receiving body of water along 

with an estimate of soil loss derived from the NRCS erosion prediction software, RUSLE2 (Revised Universal 

Soil Loss Equation Version 2). The Missouri P-index may be utilized when the soil test phosphorus level is 

“High” or ”Very High” and must be conducted in accordance with the University of Missouri (MU) Guide 

G9184.  The Missouri P-index is currently distributed as a Microsoft Office Excel spreadsheet available on 

the Web at www.nmplanner.missouri.edu 

Missouri Soil Test Phosphorus Rating - The soil test phosphorus rating is found on a Missouri Soil Test 

laboratory report and indicates the relative level of plant-available phosphorus in the soil for a particular 

field.  The soil test rating will indicate the probability that an application of phosphate on a particular field is 

likely to result in an increase in crop yield.  A soil test phosphorus rating must be obtained from a lab 

accredited by the Missouri Soil Testing Association (list of accredited labs can be found at 

http://soilplantlab.missouri.edu/soil/mstacertified.htm ) using procedures recommended by the University 

of Missouri Soil Testing Laboratory. 

Surface Application – Land application method by which manure is broadcast or sprayed via mechanical 

equipment onto the ground surface.  Surface application does not include manure that is injected into the 

soil profile. 

Vegetated Buffer - A permanent strip of dense perennial vegetation established parallel to the contours of 

and perpendicular to the dominant slope of the field for the purposes of effectively slowing water runoff, 

enhancing water infiltration, and minimizing the risk of any potential nutrients or pollutants from leaving 

the field and reaching surface waters. 
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III.  Nutrient Management Requirements: 

Objective A.  Land application fields in the nutrient management plan shall use the following protocols to 

determine the field-specific placement, timing and rate of manure application so that (a) they 

do not exceed the annual plant available nitrogen need of the crop, and (b) they are in 

accordance with the results of a field-specific phosphorus assessment.    

A1.  Soil and manure testing and fertilizer recommendation protocols. 

(1) Soil sampling protocols to determine soil test phosphorus, cation exchange capacity (CEC) and soil 

organic matter should be based on the following criteria: 

a. MU Guides G9215 (for pastures) and G9217 (for row and hay crops); 

b. The average field area represented by a soil sample should be approximately 20 acres or less; 

c. Each soil sample should be comprised of a well-mixed subsample derived from at least 15 

representative cores from the sampled field area; more cores are recommended on pastures or 

where phosphorus has been band applied; 

d. As an alternative to the conventional soil sampling approach in A1(1)c., operations may elect to use 

a geo-referenced grid soil sampling method instead.  Grid size should be less than three acres and 

at least 10 cores should be obtained from within 15 feet of the central grid point; 

e. Soil sampling depth should be six to eight inches; 

f. Fields should be re-sampled before manure application when: 

i. The soil test is greater than five years old; or 

ii. Phosphate surplus (actual applied phosphate minus actual removed phosphate) for the field 

has exceeded 500 lbs/acre since the last soil test; 

g. Soil samples should be analyzed at soil testing laboratories accredited by the Missouri Soil Testing 

Association (see a current list of accredited labs at 

http://soilplantlab.missouri.edu/soil/mstacertified.htm) using procedures recommended by the 

University of Missouri Soil Testing Laboratory. 

 

Note:  Soil sample results that meet all of the above criteria shall be considered “current soil test results”. 

 

(2) Fertilizer recommendations should be based on the following: 

a. Justified field-specific yield goals.  Yield goals should be based on crop yield records from multiple 

years for the field.  Good judgment should be used to adjust yield goals to counteract unusually low 

or high yields.  When a field’s yield history is not available another referenced source may be used 

to estimate yield goal;   

b. Current soil test results; 

c. University of Missouri fertilizer recommendations should be utilized.  University of Missouri 

recommendations can be obtained on-line using current soil sample results at 

http://soilplantlab.missouri.edu/soil/scripts/manualentry.aspx;   

d. When necessary, nutrient removal rates should be based on MU Guide G9120 or alternatively can 

be based on measured plant analysis records from the farm.  If nutrient removal rates are based on 
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plant analysis records, document how the crop is sampled and how plant analysis records are used 

to estimate nutrient removal for a crop;  

e. Published nutrient removal estimates from other land grant universities in adjoining states are also 

acceptable. 

f. Field-Level Fertilizer Applications – Fertilizer recommendations used to develop nutrient budgets 

shall be based on 20-acre field areas. When fertilizer recommendations are similar (within 10% or 

10 pounds per acre, whichever is greater) for adjoining 20-acre field areas, they may be combined 

for purposes of fertilizer application and nutrient budgeting. Field areas of up to 80 acres may be 

combined using this guidance. Larger field areas may be combined if justification for this decision in 

documented in the nutrient management plan. 

 

(3) The following protocols describe how and when sources of manure should be sampled and how 

manure testing results will be used to estimate nutrient concentration in manure.   

a. CAFOs are required to sample each unique source of land-applied manure at least once per year;   

b. All manure samples should be tested for total nitrogen, ammonium nitrogen, total phosphorus, and 

total potassium. When lab results are reported on a dry basis manure samples should also be 

tested for dry matter or total solids (moisture content).  Nitrate nitrogen is typically not present in 

manure samples but should be tested for if an innovative manure handling system is likely to create 

aerobic conditions where nitrate will persist in manure; 

c. Samples should be collected and handled following the guidelines outlined in MU Guide 

Publications EQ215 and G9340 (for poultry litter); 

d. When possible, sample and analyze manure just prior to the time for land application of manure so 

current results are available for calculating manure application rates. 

A2.  All manure applications on land application area(s) shall meet all three of the following criteria: 

(1) 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. 

a. The recommended nitrogen application rate for non-legume crops should be based on University of 

Missouri nitrogen fertilizer recommendations derived from a current soil test result for the field 

and a realistic yield goal.  The nitrogen fertilizer recommendation must be adjusted using nitrogen 

credits for a preceding legume crop, residual fertilizer nitrogen value of manure applications from 

the previous year and, when appropriate, excessive residual inorganic nitrogen in the soil profile as 

quantified by the preplant soil nitrogen test.  If University of Missouri does not provide a specific 

nitrogen recommendation for a non-legume crop, recommendations from other land grant 

universities should be used. Information on calculating residual fertilizer value of manure 

applications is available in MU Guide Publication G9186.  Information on the appropriate use of the 

preplant soil nitrogen test is in MU Guide Publication G9177; 

b. The nitrogen removal capacity of legume crops should be based on the estimated nitrogen content 

of the harvested crop as defined in MU Guide G9120 and a realistic yield goal.  The estimated 

nitrogen content of the crop must be adjusted using nitrogen credits for residual fertilizer nitrogen 

value of manure applications from the previous year and, when appropriate, excessive residual 
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inorganic nitrogen in the soil profile as quantified by the preplant soil nitrogen test.  If MU Guide 

G9120 does not provide an estimate of the nitrogen content of legume crop, recommendations 

from other land grant universities should be used. Information on calculating residual fertilizer 

value of manure applications is available in MU Guide Publication G9186.  Information on the 

appropriate use of the preplant soil nitrogen test is in MU Guide Publication G9177; 

c. The nitrogen contribution of manure should be based on a calculation of plant-available nitrogen 

(PAN).  Plant-available nitrogen is calculated by adjusting the inorganic and organic nitrogen 

concentrations using procedures outlined in MU Guide Publication G9186, and is available on the 

Web at http://nmplanner.missouri.edu/tools/pan_calculator.asp       
 

(2) Manure application rates must comply with the results of a field-specific phosphorus loss assessment. 

a. Manure application rates can be based solely on nitrogen criteria (nitrogen-based management) if: 

i. The Missouri soil test phosphorus rating from a current soil test is very low, low,  medium or 

optimum; or 

ii. The Missouri P-Index rating is low or medium. 

b. Manure application rates cannot exceed the annual planned phosphate removal capacity of the 

crop by more than 10 pounds per acre or 10 percent, whichever is greater (phosphorus-based 

management) if: 

i. The Missouri P-index rating is high; or 

ii. The Missouri soil test phosphorus rating from a current soil test is high and the field has not 

been assessed using the Missouri P-index. 

c. Multi-year phosphorus application – When phosphorus-based management is necessary, manure 

applications can exceed the annual planned phosphate removal capacity of the crop.  However, 

application rates must comply with the following conditions: 

i. Rates shall not exceed the recommended nitrogen application rate during the year of 

application, or estimated nitrogen removal capacity in the harvested crop during the year of 

application when there is no recommended nitrogen application, and 

ii. the amount of phosphorus banked in the soil will not exceed four years of crop removal for the 

planned rotation using the criteria found in section A1.(2) above, and  

iii. the actual application rate shall not exceed 10 pounds per acre or 10 percent of the planned 

multi-year phosphorus application rate, whichever is greater. 

d. No manure will be applied on a land application field if: 

i. The Missouri P-index rating for the field is very high; or 

ii. the University of Missouri soil test phosphorus rating from a current soil test is very high or 

excess and the field has not been assessed using the Missouri P-index. 

The Missouri P Index is described in MU Guide Publication G9184 and is available as a Microsoft Office 

Excel spreadsheet at http://nmplanner.missouri.edu/tools/pindex.asp 

(3) The timing, soil conditions and placement of all manure applications shall meet the following criteria: 

a. Manure applications shall comply with all manure application setbacks defined in Table A1; 

b. No surface application of manure is allowed if precipitation, likely to create runoff, is forecasted to 

occur within 24 hours of the planned application; 
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c. Manure will not be applied on land with a slope greater than 20 percent; 

d. Manure will not be surface applied to frozen, snow-covered or saturated soils; 

e. Manure applications must be monitored such that target application rates are met and any 

malfunction in the operation of the equipment is detected and corrected before any over-

application of manure occurs on the land-application site; 

i. Wastewater and liquid manure applications must be conducted so as to prevent surface runoff 

of wastewater and liquid manure beyond the edge of the field during land application.  Steps to 

insure no runoff of manure during land application include: 

1. Adjusting surface application rates to meet infiltration rate and water holding capacity of 

the soil; 

2. 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. 

ii. All land application equipment should be calibrated at least annually; 

iii. The perimeter of all fields receiving manure should be checked regularly during operation of 

land application equipment to confirm manure is not running off the field or entering waters of 

the state. 

Table A1.  Manure application setback distances.  For streams, lakes and wetlands the setback distance is 

measured from the defined edge of the water feature. 

Setback Feature Application Conditions 

Setback 

Distance 

(feet) 

Public or private drinking water well or other wells 

including un-plugged abandon wells 
All applications methods 300 

Public or private drinking water lake or impoundment All applications methods 300 

Public or private drinking water intake structure All applications methods 300 

Permanently vegetated buffer
1
 35 Classified waters of the state not used as a water supply 

as defined in 10 CSR 20-7.031(1)F No or insufficient vegetated buffer 100 

Permanently vegetated buffer
1
 35 

Up-gradient, no or insufficient vegetated buffer 100 

Other public and privately owned lakes and 

impoundments not used as a water supply including 

impoundments with no outlet Down-gradient, no or insufficient vegetated buffer 35 

Permanently vegetated buffer
1
 35 

Up-gradient, no or insufficient vegetated buffer 100 
Other perennial streams, other intermittent streams, 

canals, drainage ditches and wetlands 
Down-gradient, no or insufficient vegetated buffer 35 

Up-gradient, permanently vegetated buffer
1
 35 

Up-gradient, no or insufficient vegetated buffer 100 
Tile line inlet (if left un-plugged during manure 

application) 
Down-gradient 0 

Losing stream All applications methods 300 

Cave entrance All applications methods 300 

Spring All applications methods 300 

Active sinkhole All applications methods 300 

Non-owned occupied residence Spray irrigation only 150 

Public use area including non-owned businesses Spray irrigation only 150 

Public road All applications methods 50 

Property boundary All applications methods 50 
1 

See definition of vegetative buffer in the definitions section of this document. 
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Objective B.  Operations shall maintain the following records to document implementation of appropriate 

nutrient management plan protocols. 

B1.   Annual nutrient management monitoring and record keeping requirements. 

(1) Manure Storage Operational Monitoring– Record the following information for each manure storage 

structure: 

a. Weekly records of the depth of manure and process wastewater in liquid storage structure(s). 

b. The date, time, and estimated volume (gallons) of any overflow(s) from the storage structure. 

c. Record the following information for every manure application event from a manure storage 

structure: 

i. Date of manure application 

ii. Source of manure (indentify the storage structure) 

iii. Weather and soil condition at time of application 

iv. Field ID receiving manure 

v. Rate of manure application per acre (tons/acre, gallons/acre, or acre-inch). 

vi. Plant Available Nitrogen (PAN) and phosphate in manure applied to field (pounds/acre). 

vii. Method of application (injection, surface applied, etc) 

viii. Acres receiving manure 

ix. Total tonnage or volume of manure applied (tons or gallons) 

 

d. For all manure transfers (sales or giveaway) off the farm record the following: 

i. Date of transfer 

ii. Name and address of recipient 

iii. Storage source of manure transferred 

iv. Amount of manure transferred (tons or gallons) 

 

(2) Manure Nutrient Monitoring - For each unique source of manure. 

a. Date(s) for manure sampling 

b. For each sampling date report total nitrogen, ammonium nitrogen, total phosphate (P2O5), total 

potash (K2O); report percent moisture or dry matter and nitrate nitrogen when appropriate and 

relevant 

c. Report or identify the actual manure nutrient concentration used for calculating manure 

application rates.  If different manure sampling results were used for different parts of the year 

then provide the range of dates when each sample result was used.  If estimates are used, provide 

information as needed to justify the use of estimate(s) of manure nutrient concentrations 

 

(3) Field Soil Test Monitoring  - For each individual field in the land application area that receives manure 

record the following: 

a. Year of the last soil test 

b. Current soil test results reporting at a minimum soil test phosphorus, cation exchange capacity 

(CEC) and soil organic matter (%) 
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c. Fertilizer nitrogen and phosphate recommendations (pounds/acre) 

(4) Land Application Operational Monitoring - For each individual field in the land application area that 

receives manure record the following: 

a. Field ID receiving manure 

b. Total acres in each field receiving manure 

c. Planned crop(s) (corn, soybeans, fescue, pasture,…etc) 

d. Projected yield 

e. Actual yield 

f. For each field complete an annual  nitrogen inventory including: 

i. Total Planned Fertilizer Nitrogen Requirement for the crop in pounds/acre (fertilizer nitrogen 

for non-legumes or the nitrogen removal capacity for legumes as described in section A2 (1) 

of this standard) 

ii. Plant Available Nitrogen (PAN) from manure applied to field (lbs N/acre) 

iii. Nitrogen applied from other sources (lbs N/acre) 

iv. Total applied plant available nitrogen from all sources (lbs N/acre) 

v. Difference between total applied plant available nitrogen from all sources and planned crop 

nitrogen requirement (lbs N/acre) 

g) For each field complete an annual phosphate inventory including: 

i. The soil test phosphorus rating for the field 

ii. The Missouri Phosphorus Index (P-index) rating, if applicable 

iii. Actual phosphate applied as manure (lbs phosphate/acre) 

iv. Actual phosphate applied from other sources (lbs phosphate/acre) 

v. Planned phosphate removal from crops harvested this year (lbs phosphate /acre) 

vi. Actual phosphate removal from crops harvested this year (lbs phosphate /acre) 

vii. Phosphate balance for the year (actual applied minus planned removal; lbs phosphate /acre) 

viii. On fields where “multi-year phosphorus application” is utilized, report the cumulative 

phosphate balance for the multi-year planning period.  (the cumulative balance equals the 

actual phosphate applied minus planned phosphate removed in lbs phosphate /acre)  
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