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[bookmark: _Toc216687505]1.0 INTRODUCTION
[bookmark: _Toc178851692][bookmark: _Toc178851918][bookmark: _Toc178852558][bookmark: _Toc216687506][bookmark: _Hlk178852089]1.1 Purpose
A Land Application Management Plan (LAMP) is developed, implemented, and maintained by the facility owner(s)/operator(s) to organize and maintain all records and requirements identified within their Missouri State Operating Permit (MSOP) for land application activity. This document does not apply to other regulated areas.
Land application practices are intended to treat pollutants of concern, while providing a benefit to the land on which it is applied. Runoff of land applied materials is prohibited.
The department must approve the land application management plan prior to permit issuance (See Appendix M). The LAMP may be retained electronically if desired and shall be made available to department staff upon request. The plan will give the owner(s)/operator(s) the ability to address all land application rate criteria, best management practices, and written procedures for employees, as well as emergency and maintenance information. The plan will provide checklists and hyperlinks to guidance documents like the Industrial Nutrient Management Technical Standard (INMTS) to fulfill permit requirements. 
This document covers only surface application, subsurface land application as defined in the INMTS. This document does not cover Underground Injection Control the use of Class V wells. 
[bookmark: _Toc178851693][bookmark: _Toc178851919][bookmark: _Toc178852559][bookmark: _Toc216687507][bookmark: _Hlk178852093]2.0 FACILITY AND STORAGE INFORMATION
[bookmark: _Toc178851694][bookmark: _Toc178851920][bookmark: _Toc178852560][bookmark: _Toc216687508][bookmark: _Hlk178852098]2.1 Site Description and Activities
Summarize industrial processes (and intermittent processes) that contribute to process wastewater and wastewater treatment residuals, that are intended to be land applied. Include materials and possible pollutants of concern. 
Click or tap here to enter text.
Missouri State Operating Permits issued under the authority of the Missouri Clean Water law cannot authorize the land application that would violate Comprehensive Environmental Response, Compensation and Liability Act (CERCLA) or Resource Conservation and Recovery Act (RCRA).
[bookmark: _Toc216687509][bookmark: _Hlk178852108]2.2 General Location Map
Include a map of the facility and all associated structures utilized for handling industrial process wastewater and wastewater streams including but not limited to basins and other holding structures. 
[bookmark: _Toc178851695][bookmark: _Toc178851921][bookmark: _Toc178852561][bookmark: _Toc216687510][bookmark: _Hlk178852112]2.3 Primary Storage Facility Information
Facility Name:	Click or tap here to enter text.
Facility Address:	Click or tap here to enter text.
City/State/Zip:	Click or tap here to enter text.
County:		Click or tap here to enter text.
Telephone:	Click or tap here to enter text.
Email:		Click or tap here to enter text.
Permit number:	Click or tap here to enter text.
Latitude/Longitude Main Entrance: Click or tap here to enter text.
Describe industrial processes resulting in different waste streams to be stored, maintained, or held. For each holding structure(s), include waste material contents and volume, such as input maximum daily flow, designed flow, and average flow. For intermittent inputs provide total expected volume weekly/monthly/quarterly. 
Describe Facility and Design below:
Click or tap here to enter text.
Maximum Daily Flows: Click or tap here to enter text.
Designed Flows: Click or tap here to enter text.
Average Flows: Click or tap here to enter text.
Expected Volume (Intermittent Inputs Only): Click or tap here to enter text.


	STORAGE DESCRIPTION (TYPES, NUMBERS, CAPACITY, LOCATION)

	Storage Utilization Frequency: |_| Periodical |_| Year-Round

	[bookmark: Check10][bookmark: Check11]Months when storage containers are in operation: |_| 12 months per year |_| Part of year (select months below):
[bookmark: Check25][bookmark: Check26][bookmark: Check27][bookmark: Check28][bookmark: Check29][bookmark: Check30][bookmark: Check31][bookmark: Check32][bookmark: Check33][bookmark: Check34][bookmark: Check35][bookmark: Check36]|_| Jan |_| Feb |_| Mar |_| Apr |_| May |_| Jun |_| Jul |_| Aug |_| Sep |_| Oct |_| Nov |_| Dec

	Storage Type:  |_| Storage Basin    |_| Storage Tank   |_| Other (describe):  Click or tap here to enter text.

	If Storage Basin or Tank, select the appreciate type below: 
[bookmark: Check15][bookmark: Check16][bookmark: Check17][bookmark: Check18][bookmark: Check19]Type of basin: |_| Steel |_| Concrete |_| Fiberglass |_| Earthen |_| Earthen with membrane liner |_| Open Top |_| Closed Top |_| Plastic   |_| Truck or Hauling Equipment

	Storage basin dimensions at inside top of berm (feet): Report freeboard as feet from top of berm to emergency spillway or overflow pipe.
[bookmark: Text6]Basin #1: Length       Width    	Depth     Freeboard    	Berm Width     % Slope    
Basin #2: Length       Width    	Depth     Freeboard    	Berm Width     % Slope     
Basin #3: Length       Width    	Depth     Freeboard    	Berm Width     % Slope    

	Storage basin volumes (gallons): Permanent volume means two-foot water depth for seal protection, and any required treatment volume capacity.
Basin #1: Gallons:        Permanent Volume +        Storage =       Total volume (gallons)
Basin #2: Gallons:        Permanent Volume +        Storage =       Total volume (gallons) 
Basin #3: Gallons:        Permanent Volume +        Storage =       Total volume (gallons)

	Storage Basin operating levels: (report as feet below emergency overflow level)
Basin #1: Maximum water level       ft. 	Minimum operating water level        ft.
Basin #2: Maximum water level        ft. 	Minimum operating water level        ft. 
Basin #3: Maximum water level       ft. 	Minimum operating water level        ft.

	Storage Basin design storage capacity: (storage between minimum and maximum operating levels for 1-in-10-year stormwater flows.)
Basin #1:       days	Basin #2:       days	Basin #3:       days

	Number of storage structures:  Click or tap here to enter text.

	Locations of each Storage Structure:  Click or tap here to enter text.


[bookmark: _Toc216687511][bookmark: _Hlk178852119]3.0 LAND APPLICATION INFORMATION
[bookmark: _Toc216687512][bookmark: _Hlk178852123]3.1 Location Information
Attach a Topographic Map of all Land Application fields. Label buffers, setback distances, nearby streams and sinkholes (also mentioned in Section 2.7). Field updates are allowed, in accordance with your permit. Changes to application rates and supporting factors must be approved by the department. If acreage being added (to already approved fields) is greater than 10% of the total acreage already included in the permit, the department will determine if a modification is required.
Slopes ranging from 0-6% shall apply materials at the loading rate determined in 5.6 and are appropriate for the facility and ensure no runoff occurs. 
Slopes ranging from 7-12% shall utilize soil conservation practices as outlined by the National Resource Conservation Service (NRCS) to minimize erosion or losses of material.
Slopes ranging from 13-20% shall have a minimum 80% ground cover along with identified best management practices that follow the NRCS soil conservation practices. Thes practice must be listed in the LAMP. 
Field Identifier:  Click or tap here to enter text. 
Total Acres:  Click or tap here to enter text.
Total Acres after setbacks removed: Click or tap here to enter text.
Latitude: Click or tap here to enter text. 	 Longitude: Click or tap here to enter text.
(Place coordinates in center of field)
Tillage Type: |_| No-till or Forage |_| Tilled
Field Slope %: Click or tap here to enter text.
Soil Type: Click or tap here to enter text.


	LAND APPLICATION SYSTEM

	Equipment type:	|_| Sprinklers |_| Gated pipe |_| Center pivot	|_| Traveling gun	|_| Tank wagon |_| Tank truck |_| Subsurface injectors
|_| Slinger spreader |_| Dry spreader |_| Other (describe)    
Equipment Flow Capacity: ________ Gallons (cubic feet) per hour ______ Total hours of operation per year

	Public Use Areas: Public access shall not be allowed to public use area irrigation sites when application is occurring. 
Operational Control: |_| Public Contact Site |_| Agricultural Operation |_| Non-Public/Non-Agricultural Operation |_| Controlled Field with Land Use 
                                                                                                 Agreement __________


Field Identifier:  Click or tap here to enter text. 
Total Acres:  Click or tap here to enter text.
Total Acres after setbacks removed: Click or tap here to enter text.
Latitude: Click or tap here to enter text. 	 Longitude: Click or tap here to enter text.
(Place coordinates in center of field)
Tillage Type: |_| No-till or Forage |_| Tilled
Field Slope %: Click or tap here to enter text.
Soil Type: Click or tap here to enter text.
	LAND APPLICATION SYSTEM

	Equipment type:	|_| Sprinklers |_| Gated pipe |_| Center pivot	|_| Traveling gun	|_| Tank wagon |_| Tank truck |_| Subsurface injectors
|_| Slinger spreader |_| Dry spreader |_| Other (describe)    
Equipment Flow Capacity: ________ Gallons (cubic feet) per hour ______ Total hours of operation per year

	Public Use Areas: Public access shall not be allowed to public use area irrigation sites when application is occurring. 
Operational Control: |_| Public Contact Site |_| Agricultural Operation |_| Non-Public/Non-Agricultural Operation |_| Controlled Field with Land Use 
                                                                                                 Agreement __________


Field Identifier:  Click or tap here to enter text. 
Total Acres:  Click or tap here to enter text.
Total Acres after setbacks removed: Click or tap here to enter text.
Latitude: Click or tap here to enter text. 	 Longitude: Click or tap here to enter text.
(Place coordinates in center of field)
Tillage Type: |_| No-till or Forage |_| Tilled
Field Slope %: Click or tap here to enter text.
Soil Type: Click or tap here to enter text.
	LAND APPLICATION SYSTEM

	[bookmark: Check40][bookmark: Check41][bookmark: Check42][bookmark: Check43]Equipment type:	|_| Sprinklers |_| Gated pipe |_| Center pivot	|_| Traveling gun	|_| Tank wagon |_| Tank truck |_| Subsurface injectors
[bookmark: Check48]|_| Slinger spreader |_| Dry spreader |_| Other (describe)    
Equipment Flow Capacity: ________ Gallons (cubic feet) per hour ______ Total hours of operation per year

	Public Use Areas: Public access shall not be allowed to public use area irrigation sites when application is occurring. 
Operational Control: |_| Public Contact Site |_| Agricultural Operation |_| Non-Public/Non-Agricultural Operation |_| Controlled Field with Land Use 
                                                                                                 Agreement __________


Attach additional entries to Appendix A.
[bookmark: _Toc178851696][bookmark: _Toc178851922][bookmark: _Toc178852562][bookmark: _Toc216687513][bookmark: _Hlk178852133]3.2 Land Application Agreements 
Include a copy of all land application agreements. See Appendix B1/B2 for template forms of the land application agreements. Select the correct agreement for each field and insert these agreements in Appendix B1/ B2. 
[bookmark: _Toc178851697][bookmark: _Toc178851923][bookmark: _Toc178852563][bookmark: _Toc216687514][bookmark: _Hlk178852137]3.3 Land Application Maps
Insert a diagram(s) and map(s) of system in place at land application sites. Insert map(s) in Appendix A. 
1) Land application field maps must show all property lines, wells, sinkholes, roads, buildings and streams. Setback distance can change per construction and/or operating permit conditions, and all permits should be read carefully to follow your facility’s specific permit. The permittee shall adhere to the most stringent setback distance (the largest setback distance in feet is most stringent). 
a) Minimum Setback Distances for Surface Land Application: 
i) Within 300 feet of a Class W or mitigated wetland,
ii) Within 300 feet of any potable water supply well not located on the property, adequate protections shall be implemented and maintained for any potable water supply well located within the application area;
iii) Within 300 feet upstream of streams, lakes, or reservoirs with the designated use of drinking water supply, any public or privately owned well, or other drinking water supply;
iv) Within 100 feet of any classified perennial or intermittent streams or tributaries, public or privately owned ponds or lakes;
v) Within 300 feet of sinkholes, losing streams, or any other physiographic structure with direct conduit to groundwater;
vi) Within 500 feet of an Outstanding State Resource Water or Outstanding Nation Resource Water;
vii) Within 1,000 feet upstream of streams, lakes, or reservoirs identified as critical habitat for endangered species;
viii) Within 1,000 feet upstream of Biocriteria reference locations.
ix) Within 150 feet of an occupied residence, public building, or public use area; or
x) Within 50 feet of the property line, public road, or drainage ditch.
xi) Within the 10-year floodplain.
xii) Any additional setbacks identified in the permit or other guidance as necessary.
2) Land application field maps shall include the maximum and overall slope percentage or elevation of each field, including size of field.
3) The map shall include any fixed/permanent application system in place at the facility, including all piping, pumps, and application fields, in Appendix A. 
[bookmark: _Toc216687515]3.4. Geohydrologic Evaluations 
Geohydrologic evaluations must be conducted on new land application fields per 10 CSR 20-8.200(2)(B). If a land application field is found to have a significant potential for the contamination of groundwater, the following will be required:
1) Setbacks from wells, sinkholes, losing streams, and other sensitive features remain in place.
2) Any field which is found to have a significant potential to contaminate groundwater may not apply more than a year’s worth of nitrogen. This should minimize the risk of exceeding the groundwater standard for nitrates.
3) Should wells within 300ft of the field be sampled for nitrates and nitrates are found in excess of 8 mg/L, no land application will occur until an evaluation of the source of nitrates and any well impacts has been evaluated.
4) In addition to the slope requirements established in Section B, land application on fields in areas found to have significant potential for the contamination of groundwater shall establish best management practices specific to the site and risk.
[bookmark: _Toc178851698][bookmark: _Toc178851924][bookmark: _Toc178852564][bookmark: _Toc216687516][bookmark: _Hlk178852143]4.0 DAILY OPERATIONS
[bookmark: _Toc178851699][bookmark: _Toc178851925][bookmark: _Toc178852565][bookmark: _Toc216687517][bookmark: _Hlk178852148]4.1 Summary of Operations
[bookmark: _Toc177554811][bookmark: _Toc177558755][bookmark: _Toc178851700][bookmark: _Toc178851926][bookmark: _Toc178852566]Include a detailed summary of facility operations include steps beginning with loading irrigation equipment to field checks post land application. This shall be described in a manner where new employees have a clear understanding of how the equipment operates. Refer to Section 4.2 for startup procedures, refer to Section 4.3 for shutting down procedures, refer to Section 5.2 and 6.1 for sampling/monitoring requirements. 
Click or tap here to enter text.
[bookmark: _Toc178851701][bookmark: _Toc178851927][bookmark: _Toc178852567][bookmark: _Toc216687518][bookmark: _Hlk178852155]4.2 Startup Procedures
Summarize how to start up the facility to ensure all components are correctly turned on and properly set for correct land application to occur. Refer to Appendix C for a checklist of startup procedures and record keeping.
· Detail the procedures for nighttime irrigation if approved by the department. 
· Operation procedure for the irrigation equipment controls
· Click or tap here to enter text.
[bookmark: _Toc178851702][bookmark: _Toc178851928][bookmark: _Toc178852568][bookmark: _Toc216687519][bookmark: _Hlk178852158]4.3 Shutdown Procedures 
Summarize how to properly shut down the equipment including emergency conditions, such as weather or equipment malfunctions: 
· Procedure for winterizing the irrigation equipment.
· Include necessary step-by-step instructions for shutting down during an emergency (separate this section out).
· Click or tap here to enter text.
· Click or tap here to enter text.
[bookmark: _Toc178851703][bookmark: _Toc178851929][bookmark: _Toc178852569][bookmark: _Toc216687520][bookmark: _Hlk178852163]5.0 GENERAL REQUIREMENTS
[bookmark: _Toc178851704][bookmark: _Toc178851930][bookmark: _Toc178852570][bookmark: _Toc216687521][bookmark: _Hlk178852168]5.1 Permitting Requirements
A copy of your Missouri State Operating Permit should be kept on-site, and permit requirements should be included in the LAMP. In addition to the requirements of the LAMP you must adhere to all permit requirements and conditions. 
[bookmark: _Toc216687522][bookmark: _Hlk178852174]5.2 Grazing and Harvesting 
1. Include a list of all fields that would have grazing and harvest following irrigation. Some materials have harvesting and grazing deferments and other restricted access that can address health concerns.
2. Grazing deferments are based on season, and are as follows; 
a. From May 1- October 31, defer grazing or forage harvesting for 14 days from land application.
b. From November 1- April 30, defer grazing or forage harvesting for 30 days from land application.
[bookmark: _Toc216687523][bookmark: _Hlk178852178]5.3 Public access requirements
1. For public contact sites wastewater shall be disinfected prior to irrigation (not storage) in accordance with (10 CSR 20-8.200(6)(F)1, 10 CSR 20-8.190). Wastewater shall contain as few indicator organisms as possible and contain no more than one hundred twenty-six (126) Escherichia coli colony forming units per one hundred milliliters (126 cfu/ 100 mL) and no more than 3 most probable number of Salmonella per 4 grams of material.
2. For non-public/non-agricultural operations that are not under full operational control and have no public access, the fecal coliform limit is 2,000 cfu/ 100 mL) and require grazing/harvest deferments.
3. For agricultural fields, the fecal coliform limit is 2,000,000 most probable number per 1 gram of solids (dry weight) or 100mls. and require grazing/harvest deferments.
4. For controlled fields, with land application agreements, have no limits for fecal coliforms but require setback distance be doubled and all materials incorporated into the soil.
[bookmark: _Toc216687524][bookmark: _Hlk178852184]5.4 Land Application Log Checklist (Appendix G)
1. No surface application is allowed if a fifty percent (50%) chance of a quarter-inch (0.25”) or more of precipitation is forecasted to occur within 24 hours of the planned application. No subsurface land application is allowed if a fifty percent (50%) chance of greater than one-half inch (0.5”) of precipitation is forecasted to occur within 24 hours of the planned application. The department recommends the use of webpages or apps from the National Weather Service, the Weather Channel, or similar weather application from a location near the application area.
2. Surface land application is not allowed if the 2” soil temperature is 32 degrees Fahrenheit or below.
3. Subsurface land application is not allowed if the 4” soil temperature is 32 degrees Fahrenheit or below.
4. The department recommends soil temperature data from local soil gauges or, if local gauges are absent, from the nearest station provided by Missouri Mesonet.
5. Material will not be applied on land with a slope greater than 20 percent.
6. Land application is not allowed if the soil is saturated. “Saturated soil” means a soil in which voids are filled with water. Saturation does not require flow. For the purpose of this LAMP, soils shall be considered saturated if standing water is present or the pressure of a person standing on the soil causes the release of free water.
[bookmark: _Toc178851705][bookmark: _Toc178851931][bookmark: _Toc178852571][bookmark: _Toc216687525][bookmark: _Hlk178852219]5.5 Sampling Requirements
Insert table(s) below based on your specific permit requirements. Sampling Requirements could include but are not limited to Annual Sampling, Earthen Storage Basin Monitoring, Irrigation, Soil Sampling, and Application Loading Rates. Additional calculations and tools can be found at the University of Missouri-Extension Center. Examples of Maximum Pollutant Loading Rates can be found in the department’s Industrial Nutrient Management Technical Standard for Wastewater and Wastewater Treatment Residuals located on the Land Application of Wastewater and Wastewater Treatment Residuals webpage
[bookmark: _Toc178851706][bookmark: _Toc178851932][bookmark: _Toc178852572][bookmark: _Toc216687526][bookmark: _Hlk178852224]5.6 Calculations for Loading Rates
Land Application Rate Per Acre (Add additional pages if rates are different based on material or crop/hay/vegetation plans).
Selected rate must be the lowest of all three calculations.
Land Application Rate is based on: |_| Nutrient Management |_| Hydraulic Loading |_| Pollutant Loading
Access type select all that apply: |_| Public Contact site |_| Agricultural Field |_| Non-Public/Non” Agricultural Operation”
|_| Controlled field with Land-Use Agreement 
Land Application rate per acre (design flow including 1 in 10-year stormwater flows):
Design:     inches/year	    inches/hour	    inches/day	    inches/week
Actual:      inches/year	    inches/hour	    inches/day	    inches/week
[bookmark: Text11]Total Irrigation per year (gallons):      Design	      Actual
Actual months used for Irrigation (check all that apply): 	
|_| Jan	|_| Feb	|_| Mar	|_| Apr	|_| May	|_| Jun	|_| Jul	|_| Aug	|_| Sep	|_| Oct	|_| Nov	|_| Dec
Hydraulic Loading Rate
Calculations for configuring land application loading rates per acre shall not exceed 1.0 inch per day; 3.0 inches per week; and 24 inches per year. 
· One inch of land-applied wastewater per acre is equivalent to 27,154 gallons
· 0.2 inches per hour x 27,154 gallons = 5,430.8 gallons per acre per one hour 
· 0.5 inches per day x 27,154 gallons per acre = 13,577 gallons per day per acre 
EXAMPLE: How many total gallons can I land apply on one acre in a calendar year?
Maximum application rate = 24 inches/acre/year
One inch/acre= 27,154 gallons
27,154 gallons/acre/year x 24 inches/acre= 651,696 total gallons/acre/year
Pollutant Loading Rate
Provide calculations for pollutant (except nutrient) loading rates, in accordance with permit conditions and limitations.
EXAMPLE: Calculate the Oil & Grease loading rates for a land application event.
Sample result for Oil & Grease= 5.0 mg/L
1mg/L = 0.0000083 lbs
If the sample result for Oil & Grease is 5.0 mg/L, to calculate pounds use the following equation: 
5.0 mg/L x 0.0000083 lbs = 0.0000415 lbs
· If you land applied 100,000 gallons over 20 acres:
· Multiply 0.0000415 lbs x 100,000 gals = 4.15 lbs 
· Then take the 4.15 lbs and divide by the number of acres 
· 4.15 lbs divided by 20 acres = 0.2073 lbs/acre 
Nutrient Loading Rate
Include nutrient loading rate calculation, including the use of soil sampling, crop goals and associated nutrient uptake, and planned agricultural practices. Document how your results comply, or do not comply, with the INMTS.
Click or tap here to enter text.
[bookmark: _Toc178851707][bookmark: _Toc178851933][bookmark: _Toc178852573][bookmark: _Toc216687527][bookmark: _Hlk178852237]5.7 Equipment Record Keeping
Retain as part of the LAMP; manufacturer manual, calibration records (Appendix I) and records of repair/inspection (Appendix H). Calibrations shall occur at least annually. 
[bookmark: _Toc178851708][bookmark: _Toc178851934][bookmark: _Toc178852574][bookmark: _Hlk178852242]6.0 SAMPLING PROCEDURES
[bookmark: _Toc178851709][bookmark: _Toc178851935][bookmark: _Toc178852575][bookmark: _Toc216687528][bookmark: _Hlk178852248]6.1 Sampling Procedures
[bookmark: _Hlk162869614]Insert a brief summary of sampling procedures including how to collect and ship process wastewater samples for analysis and contact information for the laboratory. 
[bookmark: _Toc178851710][bookmark: _Toc178851936][bookmark: _Toc178852576][bookmark: _Toc216687529][bookmark: _Hlk178852252]7.0 SAFTEY DATA SHEETS (SDS)
[bookmark: _Toc178851711][bookmark: _Toc178851937][bookmark: _Toc178852577][bookmark: _Toc216687530][bookmark: _Hlk178852257]7.1 SDS Requirements
Insert a copy of all Safety Data Sheets for all chemicals stored or utilized on-site. SDSs shall be obtained from the manufacturer of the products used. Contact your provider if needed. Read the SDS for appropriate dosage rates for each chemical, what the chemical is used for, and what the spill response would be for each chemical. Insert copies of all applicable SDS in Appendix E. 
[bookmark: _Toc216687531][bookmark: _Hlk178852293]8.0 REVISIONS TO AND APPROVALS OF LAND APPLICATION MANAGEMENT PLAN
[bookmark: _Toc178851712][bookmark: _Toc178851938][bookmark: _Toc178852578][bookmark: _Toc216687532][bookmark: _Hlk178852298]8.1 Revision Requirements
If any changes are made to this plan, the facility shall update the entire LAMP document. Any addition of land application fields will require department’s approval and a geohydrologic evaluation. You can request a geohydrologic evaluation through our online system via Geologic Evaluation Data Gateway Exchange (GeoEDGE).
[bookmark: _Toc216687533][bookmark: _Hlk178852304]8.2 Department Approval
The facility must maintain an approval letter (which may be received electronically or by mail) for their LAMP, including approvals for effective and historic lamps if applicable.
[bookmark: _Toc178851713][bookmark: _Toc178851939][bookmark: _Toc178852579][bookmark: _Toc216687534][bookmark: _Hlk178852308]9.0 INSPECTIONS
[bookmark: _Toc178851714][bookmark: _Toc178851940][bookmark: _Toc178852580][bookmark: _Toc216687535][bookmark: _Hlk178852313]9.1 Introduction
The Land Application Management Plan and Missouri State Operating Permit require several different types of inspections on different components of the facility. Refer to your MSOP for the inspection requirements. 
[bookmark: _Toc178851715][bookmark: _Toc178851941][bookmark: _Toc178852581][bookmark: _Toc216687536][bookmark: _Hlk178852317]9.2 Equipment Overview: daily, weekly, and monthly requirements
A schedule shall be developed and implemented for checking and observing all pump chambers, pumps, valves, floats, motors, control panels, switches, all pipelines, alarms, center pivots, traveling guns, sprinkler heads of any kind, oil water separators, grease interceptors, and Supervisory Control and Data Acquisition (SCADA) systems that meets any daily, weekly and/or monthly requirements. Multiple parts of this section may be applicable to facilities, as to all equipment within the treatment process needs to be checked. Refer to Appendix H, I, and J for maintaining these records. 
[bookmark: _Toc178851716][bookmark: _Toc178851942][bookmark: _Toc178852582][bookmark: _Toc216687537][bookmark: _Hlk178852324]9.3 Pump Requirements
A schedule must be developed and implemented for checking all pump speeds, suction, and discharge pressures. This is to be recorded on a monthly basis and retained for five years. Refer to Appendix D for maintaining these records. 
[bookmark: _Toc178851717][bookmark: _Toc178851943][bookmark: _Toc178852583][bookmark: _Toc216687538][bookmark: _Hlk178852330]9.4 Calculation Requirements
A summary of calculation changes to the system must be recorded. Update the LAMP document if calculations were used to adjust dosage and irrigation rates.
[bookmark: _Toc178851718][bookmark: _Toc178851944][bookmark: _Toc178852584][bookmark: _Toc216687539][bookmark: _Hlk178852336]9.5 Observation Requirements 
A schedule shall be developed and implemented for observing the land application fields during irrigation. Detail the name of the inspector, date inspection occurred, weather conditions, soil conditions, any setback requirements, property fencing, warning signs, whether or not equipment is functioning correctly, if any repairs were made, and the date repairs were completed. Refer to Appendix G for maintaining these records. 
[bookmark: _Toc178851719][bookmark: _Toc178851945][bookmark: _Toc178852585][bookmark: _Toc216687540][bookmark: _Hlk178852341]10.0 EMPLOYEE TRAINING
[bookmark: _Toc178851720][bookmark: _Toc178851946][bookmark: _Toc178852586][bookmark: _Toc216687541][bookmark: _Hlk178852345]10.1 Training Requirements
Missouri State Operating Permits require training to all personnel involved in material handling/storage and land application processes. Proof of training shall be maintained as a part of the lamp. A training log template is retained in Appendix K of this plan. 
[bookmark: _Toc178851721][bookmark: _Toc178851947][bookmark: _Toc178852587][bookmark: _Toc216687542][bookmark: _Hlk178852348]APPENDIX A- FACILITY GENERAL LOCATION/LAND APPLICATION MAPS
See Section 2.2 and 3.3 - Insert a map of the facility and map(s) of all land application sites, detailing buffer and setback distances, showing all above and below ground lines, application equipment, and pump locations.


[bookmark: _Toc178851722][bookmark: _Toc178851948][bookmark: _Toc178852588][bookmark: _Toc216687543][bookmark: _Hlk178852355]APPENDIX B1- LAND APPLICATION AGREEMENT FORM
See Section 3.2 - Insert a copy of all land application agreements for fields not owned by but are under full operational control of the permittee (leased). If field is leased, include a copy of the leasing agreement. Below is a template form for the land application agreements. 
Land Application Agreement
I, the landowner, agree to accept (type of material) ________ from (facility name)			, to be spread on (number) acres, of my land. The land is located at (enter address)			, and in (Name of)	 County. 
The (facility name)		 operates under Missouri State Operating Permit (Number)	. 
The landowner will be provided with a receipt/documentation of each land application that occurs on their property, detailing the date of land application, total gallons applied and the type of material that was land applied. The landowner will be provided with the INMTS or Wastewater Industrial Guidance. The landowner acknowledges that this material may have significant levels of bacteria and there is no public access to their fields.
Landowner Signature_________________________________Date_______________________________
Permit Holder Signaure__________________________________Date_______________________________
Name, Address, and Telephone of landowner: 
______________________________________________________________________________
______________________________________________________________________________
[bookmark: _Hlk178852361][bookmark: _Toc178851723][bookmark: _Toc178851949][bookmark: _Toc178852589][bookmark: _Toc216687544]
APPENDIX B2- LAND APPLICATION AGREEMENT FORM
See Section 3.2 - Insert a copy of all land application agreements for agricultural fields not owned by or under the full operational control of the permittee. Below is a template form for the land application agreements.
Land Application Agreement
I, the landowner, agree to accept (type of material) ________ from (facility name)	 to be spread on (number) acres, of my land. The land is located at (enter address)			, and in (Name of)	 County. 
The (facility name)		 operates under Missouri State Operating Permit (Number)	. 
The landowner will be provided with a receipt/documentation of each land application that occurs on their property, detailing the date of land application, total gallons applied and the type of material that was land applied. The landowner will be provided with INMTS or Wastewater Industrial Guidance. The landowner acknowledges that this material may have some level of bacteria and there is no public access to their fields. The landowner will adhere to harvesting and grazing deferments.
Landowner Signature_________________________________Date_______________________________
Permit Holder Signaure__________________________________Date_______________________________
Name, Address, and Telephone of landowner: 
______________________________________________________________________________
______________________________________________________________________________


[bookmark: _Toc178851724][bookmark: _Toc178851950][bookmark: _Toc178852590][bookmark: _Toc216687545][bookmark: _Hlk178852370]APPENDIX C- START UP RECORD KEEPING
See Section 4.2 - A checklist for startup procedure record-keeping:
	Date: 
	Signature: 

	Detail what changes were made to startup procedures: 
	Reason for Change: 

	Issues that occurred during startup procedures: 

	Date: 
	Signature: 

	Detail what changes were made to startup procedures:
	Reason for Change: 

	Issues that occurred during startup procedures:

	Date: 
	Signature: 

	Detail what changes were made to startup procedures: 
	Reason for Change: 

	Issues that occurred during startup procedures: 

	Date: 
	Signature: 

	Detail what changes were made to startup procedures: 
	Reason for Change: 

	Issues that occurred during startup procedures: 

	Date: 
	Signature: 

	Detail what changes were made to startup procedures: 
	Reason for Change: 

	Issues that occurred during startup procedures: 


[bookmark: _Toc178851725][bookmark: _Toc178851951][bookmark: _Toc178852591][bookmark: _Toc216687546][bookmark: _Hlk178852375]

APPENDIX D- PUMP INSPECTIONS
See Section 9.3- A checklist for pump speeds and suction rates:
	Date: 
	Signature: 

	Pump name/number: 

	Pump rate: 
	Suction Pressure: 

	Pump Speed: 
	Discharge Pressure: 

	Date: 
	Signature: 

	Pump name/number: 

	Pump rate: 
	Suction Pressure: 

	Pump Speed: 
	Discharge Pressure: 

	Date: 
	Signature: 

	Pump name/number: 

	Pump rate: 
	Suction Pressure: 

	Date: 
	Discharge Pressure: 

	Date: 
	Signature: 

	Pump name/number: 

	Pump rate: 
	Suction Pressure: 

	Pump Speed: 
	Discharge Pressure: 

	Date: 
	Signature: 

	Pump name/number: 

	Pump rate: 
	Suction Pressure: 

	Pump Speed: 
	Discharge Pressure: 

	Date: 
	Signature: 

	Pump name/number: 

	Pump rate: 
	Suction Pressure: 

	Pump Speed: 
	Discharge Pressure: 

	Date: 
	Signature: 

	Pump name/number: 

	Pump rate: 
	Suction Pressure: 

	Pump Speed: 
	Discharge Pressure: 

	Date: 
	Signature: 

	Pump name/number: 

	Pump rate: 
	Suction Pressure: 

	Pump Speed: 
	Discharge Pressure: 

	Date: 
	Signature: 

	Pump name/number: 

	Pump rate: 
	Suction Pressure: 

	Pump Speed: 
	Discharge Pressure: 

	Date: 
	Signature: 

	Pump name/number: 

	Pump rate: 
	Suction Pressure: 

	Pump Speed: 
	Discharge Pressure: 




[bookmark: _Toc216687547][bookmark: _Hlk178852381]APPENDIX G- LAND APPLICATION LOG
See Section 9.2 Observation Requirements - A checklist for observing land application fields. This is required to be filled out and kept in on-site records. 
	GENERAL INFORMATION- PROCESS WASTEWATER AND WASTEWATER TREATMENT RESIDUALS

	FACILITY NAME
	PERMIT NUMBER
MO-

	NAME OF PERSON COMPLETING THE LOG
	DATE COMPLETED


	FIELD IDENTIFICATION (ADDRESS, GPS, OR NAME)
	ACRES


	1. PRE-LAND APPLICATION CHECKS - COMPLETE THIS BEFORE STARTING LAND APPLICATION

	24-Hour Forecast. Include as an attachment. 	|_| Attached	|_| Not Attached

	Is precipitation in the forecast? |_| Yes |_| No  If yes, what is highest chance of rain/snow in the next 24 hours? _____%

	1.1 MATERIAL TO BE LAND APPLIED (SELECT MULTIPLE IF APPROPRIATE):

	Wastewater: |_| Yes |_| No
	Semisolids: |_| Yes |_| No
	Sludges: |_| Yes 	|_| No

	1.2 APPLICATION METHOD

	Tillage Type: |_| No-till or Forage |_| Tilled

	Knifed or tilled in:  |_| Yes  |_| No
	Spraying:  |_| Yes  |_| No
	Other:  |_| Yes  |_| No

	If yes, to other in section 1.2 describe: Click or tap here to enter text. 

	[bookmark: _Int_dbBmydNv]Setbacks (see LAMP for required setback distances): Were all setbacks flagged before land application? 	|_| Yes 	|_| No

	Season: Between seeding/planting and harvest? |_| Yes   |_| No

	 Soil checks:   Soil temperature: Click or tap here to enter text.  |_| Fahrenheit  |_| Celsius

	Frozen?
|_| Yes |_| No
	Frosted?
|_| Yes |_| No
	Snow-covered?
 |_| Yes |_| No
	Pools of water?
 |_| Yes |_| No
	Muddy/saturated?
 |_| Yes |_| No

	Other soil observations: Click or tap here to enter text. 

	Other pre-land application notes: Click or tap here to enter text. 

	2. OBSERVATIONS DURING IRRIGATION:

	Observations during land application. If issues, describe what actions were taken to correct them.
 Click or tap here to enter text. 

	[bookmark: _Int_oCY2W4bg]3. POST-LAND APPLICATION CHECKS: COMPLETE THIS SECTION AFTER LAND APPLICATION

	Total amount land applied (select appropriate unit): Click or tap here to enter text. |_| Gallons  |_| Pounds  |_| Tons
Rate and depth: Solids depth: Click or tap here to enter text. |_| Inches   |_| Centimeters  |_| N/A

	Application rate: Click here to enter text. 
|_| Inches/hour |_|Inches/day
	Total inches applied in a day: Click here to enter text. inches

	Total inches applied in a week: Click here to enter text. inches
	Total inches applied in a year: Click here to enter text. inches

	Total annual PAN loading: Click here to enter text. 
Calculation attached? |_| Yes |_| No
	Total annual phosphorus loading: Click here to enter text. 
Calculation attached? |_| Yes |_| No

	All setback distances met? |_| Yes  |_| No  If answer is no, include detail describing location of the issue(s): 
Click or tap here to enter text. 

	4. FIELD OBSERVATIONS (Post Land Application)

	Standing water?  |_| Yes  |_| No
	Pooling?  |_| Yes  |_| No
	Runoff?  |_| Yes  |_| No

	If yes, to any of the above, include detail describing observations and location of issue(s):
Click or tap here to enter text. 

	If any other issues were observed, describe what actions were taken to correct the issue(s):
Leaving the field prior to issues being resolved may be a violation of the permit. 
Click or tap here to enter text. 

	5.0 LAND APPLICATION Daily Log

	Month:
	Signature:

	Day
	Irrigation hours per day
	Application Rate
Inches/hour/acre
	Volume Irrigated
Gallons/day
	Application Acres total
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	22
	
	
	
	

	23
	
	
	
	

	24
	
	
	
	

	25
	
	
	
	

	26
	
	
	
	

	27
	
	
	
	

	28
	
	
	
	

	29
	
	
	
	

	30
	
	
	
	

	31
	
	
	
	

	6. ATTACHMENT CHECKS - COMPLETE THIS AFTER COMPLETING ALL OTHER PARTS OF CHECKLIST

	24-Hour Forecast	
	|_| Attached	|_| Not Attached

	PAN Calculation
	|_| Attached	|_| Not Attached

	Phosphorus Calculation
	|_| Attached	|_| Not Attached


[bookmark: _Toc178851726][bookmark: _Toc178851952][bookmark: _Toc178852592][bookmark: _Toc216687548][bookmark: _Hlk178852387]APPENDIX H- EQUIPMENT REPAIR REQUIREMENTS
See Section 5.7 - An organizational chart to fulfill equipment repair requirements:
	Date: 
	Signature: 

	Work/Repair made on equipment detailing condition of part(s): 

	Additional Information: 

	Date: 
	Signature: 

	Work/Repair made on equipment detailing condition of part(s):

	Additional Information: 

	Date: 
	Signature: 

	Work/Repair made on equipment detailing condition of part(s):

	Additional Information: 

	Date: 
	Signature: 

	Work/Repair made on equipment detailing condition of part(s):

	Additional Information: 
	

	Date: 
	Signature: 

	Work/Repair made on equipment detailing condition of part(s):

	Additional Information: 

	Date: 
	Signature: 

	Work/Repair made on equipment detailing condition of part(s):

	Additional Information: 




[bookmark: _Toc178851727][bookmark: _Toc178851953][bookmark: _Toc178852593][bookmark: _Toc216687549][bookmark: _Hlk178852392]APPENDIX I- EQUIPMENT CALIBRATION REQUIRMENTS
See Section 5.7 - An organizational chart to fulfill Calibration requirements for land application dispersal equipment:
	Date: 
	Signature: 

	Equipment Type:
	Manufacture Information:

	 Notes on Calibration per Manufacture Specifications: 

	Pass/Fail Notes: 

	Date: 
	Signature: 

	Equipment Type: 
	Manufacture Information: 

	 Notes on Calibration per Manufacture Specifications: 

	Pass/Fail Notes: 

	Date: 
	Signature: 

	Equipment Type: 
	Manufacture Information: 

	 Notes on Calibration per Manufacture Specifications: 

	Pass/Fail Notes: 

	Date: 
	Signature: 

	Equipment Type: 
	Manufacture Information: 

	 Notes on Calibration per Manufacture Specifications: 

	Pass/Fail Notes:




[bookmark: _Toc178851728][bookmark: _Toc178851954][bookmark: _Toc178852594][bookmark: _Toc216687550][bookmark: _Hlk178852400]APPENDIX J- EQUIMENT INSPECTIONS
See Section 9.2- A checklist for equipment inspections:
	Date: 
	Signature

	Pump Chambers: 
Notes: 
	Condition?
|_| Good |_| Bad
	Repairs Made: |_| Yes  |_| No 
Reason for repair: 
	Date Repair was completed: 

	All pumps: 
Notes(name/#/all): 
	Condition?
|_| Good |_| Bad
	Repairs Made: |_| Yes  |_| No 
Reason for repair:
	Date Repair was completed: 


	Main Valves: 
Notes (name/#/all):
	Condition?
|_| Good |_| Bad
	Repairs Made: |_| Yes  |_| No 
Reason for repair:
	Date Repair was completed: 


	Floats: 
Notes (name/#/all): 
	Condition
|_| Good |_| Bad
	Repairs Made: |_| Yes  |_| No 
Reason for repair:
	Date Repair was completed: 


	Motors: 
Notes (name/#/all): 
	Condition?
|_| Good |_| Bad
	Repairs Made: |_| Yes  |_| No 
Reason for repair:
	Date Repair was completed: 


	Control Panels: 
Notes (name/#/all):
	Condition?
|_| Good |_| Bad
	Repairs Made: |_| Yes  |_| No 
Reason for repair:
	Date Repair was completed: 


	Main Switches: 
Notes (name/#/all): 

	Condition?
|_| Good |_| Bad
	Repairs Made: |_| Yes  |_| No 
Reason for repair:
	Date Repair was completed: 


	Aboveground Pipelines: 
Notes (name/#/all):

	Condition?
|_| Good |_| Bad
	Repairs Made: |_| Yes  |_| No 
Reason for repair:
	Date Repair was completed: 


	Belowground Pipelines: 
Notes (name/#/all):
	Condition?
|_| Good |_| Bad
	Repairs Made: |_| Yes  |_| No 
Reason for repair:
	Date Repair was completed: 


	All alarms: 
Notes (name/#/all):
	Condition?
|_| Good |_| Bad
	Repairs Made: |_| Yes  |_| No 
Reason for repair:
	Date Repair was completed: 


	SORA Systems: 
Notes (name/#/all):
	Condition?
|_| Good |_| Bad
	Repairs Made: |_| Yes  |_| No 
Reason for repair:
	Date Repair was completed: 


	Weather conditions: |_| wet  |_| dry

	Soil conditions: |_| wet  |_| dry

	Irrigated setback distances being met? |_| Yes  |_| No 
Detail corrections made: Click or tap here to enter text. 

	Irrigation equipment functioning correctly? |_| Yes  |_| No 
Detail condition of equipment: Click or tap here to enter text. 
Detail if repairs were made and on what piece: Click or tap here to enter text. 
Date repairs were completed: Click or tap here to enter text. 




[bookmark: _Toc178851729][bookmark: _Toc178851955][bookmark: _Toc178852595][bookmark: _Toc216687551][bookmark: _Hlk178852412]APPENDIX K- TRAINING LOG
See Section 10.1 - A training log template to fulfill permit requirement record-keeping:
	Date
	Topic Reviewed
	Employee Name
	Employee Signature
	Management Signature
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