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Engineering Team

• Bernie Michaud 
• Rob Davis
• Tony Salituro 
• Tabatha Davis



Why Require 180 Days of Storage?

• Reduce Risk of Storage Overtopping and Winter Applications of 
Liquid Manure

• Required in Code
• NR 243.14 (9) –Nutrient Management, adequate storage
• NRNR 243.15(3)( i )&(j) Liquid manure for CAFOs
• NR 243.15(3)(k) Calculating design volume
• NR 243.17(3) Liquid manure maintaining 180 days of storage



When are 180 Days of Storage 
Calculations Required?

• At permit issuance and reissuance
• For engineering plan submittals which change volumes
• For herd expansions of over 20% or by over 1,000 animal units
• In annual reports to the Department



What’s Involved in the 180 Days of Storage 
Calculations?

Input 
Volume

Liquid 
Manure 

Solid Manure

Wash water 
or 

Wastewater

Precipitation 
directly on the 
waste storage 

pond(s)

Runoff from 
the 

production 
area

Solids 
accumulation

Number and 
size of 

animals

Leachate

Evaporation

Offsite waste



What’s NOT Involved

• Process wastewater (i.e. feed storage leachate/runoff) stored 
separately from manure is NOT included
• Process wastewater definition--[NR 243.03(53)] 

• Solid Manure NOT stored in waste storage facility
• NR 243.15 (3)(g)



Storage Volume: Impoundment

25 Year/ 24 Hour Precipitation 
25 Year/24 Hour Runoff

Extra Depth for Safety, 1 foot minimum

Settlement, 5% minimum

Freeboard Volume

Volume below 
the MOL

Margin of Safety (Permanent Marker)

Remaining Waste
(Solids Storage)

Maximum Operating Level 
(Permanent Marker)

Precipitation – Evaporation
Runoff Volume

Manure, Bedding, and Other Waste
Wastewater



Storage Volume: Structure

25 Year/ 24 Hour Precipitation 
25 Year/24 Hour Runoff

Extra Depth for Safety, 1 foot minimum Freeboard Volume

Volume below 
the MOL

Margin of Safety (Permanent Marker)

Remaining Waste
(Solids Storage)

Maximum Operating Level 
(Permanent Marker)

Precipitation – Evaporation
Runoff Volume

Manure, Bedding, and Other Waste
Wastewater

Possible Sump



Where is the Maximum Operating Level 
(MOL) and Margin of Safety (MOS)?
• A 25-year / 24-hour storm event falling onto a waste storage pond 

is stored above MOL.
• A 25-year / 24-hour storm event falling onto collected runoff areas 

are stored above MOL.
• The MOS is located 1 foot from the top of the storage.
• For Swine and Poultry (other than Duck) facilities the 100-year/ 24-

hour storm event is used for MOL calculations.



What to submit for review?- Waste Storage 
Capacity
Waste Storage Facility Dimensions
Depth of solids and liquids unable to be removed. 
25-yr direct precipitation and 25-yr runoff volumes
Tables and/or spreadsheets with storage volume calculations 
Total and Maximum Operating Level (MOL) volumes and MOL 

depth. 



What to submit for review?- Waste 
Generation
Include either:
Calculations for these inputs:
Or five years of manure hauling logs 

Input 
Volume

Liquid 
Manure 

Solid Manure

Wash water 
or 

Wastewater

Precipitation 
directly on the 
waste storage 

pond(s)

Runoff from 
the 

production 
area

Solids 
accumulation

Number and 
size of 

animals

Leachate

Evaporation

Offsite waste



Calculated Manure Generation- NRCS Waste Storage 
Design Spreadsheet Wisconsin | Field Office Technical Guide | NRCS - USDA



Annual Precipitation on Storage Surface 
Volume



Annual and 25-yr, 24 hr Runoff Volumes from 
Feed Storage/Animal Lot Collection.



Liquid Waste Volumes from Hauling Logs



180 Day Storage Submittal to DNR

• Waste Storage Volume Calculations (based on field verified 
information, such as the waste storage as built survey).

• Liquid Waste Production Calculations.
• Days of Storage Calculation, can use DNR Waste Storage 

spreadsheets.



DNR Waste Storage Spreadsheet
(See DNR CAFO Permit Application Web Page)



Internal DNR Review Spreadsheet



Key Items to Consider for Submittals

• Total Liquid Waste Storage Capacity
• Provide current storage dimensions and area/volume calculations in the  

submittal
• Use the MOL volume not Total Storage volume when calculating the Days 

of Storage: 
• Separate out the solids, freeboard, and 25 year/24 hour storm when calculating MOL

• Provide justification for a remaining waste (solids storage) depth of 0 feet
• Include 25-year/24-hour precipitation on open liquid waste storages and 

all surfaces with runoff collection 



Key Items to Consider for Submittals

• Total Waste Generation
• Animal Units used should match those used in NMP and Permit AU form 

• Or an explanation why Animal Units do not match
• Use maximum number of animals during any 180-day period. 
• Calculations should be based on entire year’s runoff and precipitation 

collection, not just a 180 day period
• Describe how feed storage runoff is collected on site (first flush, full 

collection, sunny day, etc.) 
• If process wastewater is stored separate from manure

• This volume is not included in 180 days storage calculations, but
• Provide a volume and how and where wastewater is collected

• Provide the past 5 years of manure hauling logs if they are being used.



DNR CAFO Engineering Team
• Bernie Michaud– Engineer Supervisor; (bernard.michaud@wisconsin.gov) 608-

512-2065

• Rob Davis - CAFO Engineer; (robert.davis@wisconsin.gov) 608-225-2720

• Tony Salituro - CAFO Engineer; (anthony.salituro@wisconsin.gov) 608-444-2869

• Tabatha Davis - CAFO Engineer; (tabatha.davis@wisconsin.gov) 608-712-2324


