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You Have Sludge, So Now What?

• Biosolids Management Plan

• Removal/Clean out

• Land Application

• Reporting 

• Design



Biosolids Management Plan

5 Year Biosolids Land Application Plan
• What needs to be in the plan:

• Sewage sludge sampling schedule and procedures 
• The amount of land required 
• Identification of the land and application methods
• The names of the owners/operators of all land to be used
• An overall schedule for the land application of sewage sludge. 
• The types and capacities of the equipment required
• The volumes and types of storage and handling facilities required
• A plan to construct or obtain any additional sludge storage, 

handling or application facilities or equipment which is required



Biosolids Management Plan
Sludge Sampling Schedule

67.4(1) An outline of the sewage sludge 
sampling schedule and procedures that 
will be followed to ensure that the sewage 
sludge being applied to land continues to 
meet the requirements. 



Biosolids Management Plan
Sludge Sampling Schedule

What is the amount of 
Sludge Produced and 
applied over a 365 day 
period



Biosolids Management Plan
Sludge Sampling Ceiling Concentrations

• Sludge Pollutant 
Testing 

• Are you under the 
ceiling limit

• Nutrient Loadings

• Nitrogen is usually 
the limiting factor. 



Biosolids Management Plan
Cumulative Pollutant Loadings

• In the plan you 
will need to 
manage the 
cumulative 
loadings of a 
site. 

• Life of a site 
based up on 
loadings



Biosolids Management Plan
Determine How Much Land is Needed

• 67.4(2) A determination of the amount of land required to allow land 
application to be conducted in accordance with the requirements. 67.4(2) A determination of the amount of 

land required to allow land application to 
be conducted in accordance with the 
requirements. 



Biosolids Management Plan
Acres needed in the 5 year plan.

• How many acres are 
needed 

• Based upon 
population

• And Nutrient Level





MAXIMUM ALLOWABLE NITROGEN APPLICATION

Pounds per Acre of
Nitrogen based on Soil

Texture

Crop Yield per Acre Coarse Medium Fine
Corn 75 bushel 100 120 130

100 bushel 130 150 160
125 bushel 150 180 190
150 bushel 180 210 230
175 bushel 210 250 270

Soybeans 30 bushel 120 140 150
40 bushel 180 210 230
50 bushel 230 270 300
60 bushel 280 340 370

Alfalfa 4 tons 180 210 230
6 tons 280 340 370

Barley 80 bushel 100 110 120

Bluegrass 3 tons 180 210 230

Oats 75 bushel 80 90 100
100 bushel 130 150 160

Wheat 50 bushel 100 120 130
75 bushel 160 180 190

Example: To grow corn on fine textured soil and achieve a yield of 150 
bushel/acre, 230 pounds of nitrogen/acre must be applied.

















Biosolids Management Plan
Identify Land and Application Method

• 67.4(2) A determination of the amount of land required to allow land 
application to be conducted in accordance with the requirements. 67.4(3) Identification of the land and 

application methods that will be used for 
land application of the sewage sludge. 
Those areas and application methods shall 
be selected as necessary to ensure that 
land application can be conducted in 
accordance with the requirements. 



Steps to Take
•Analysis
•Pre-application
•Acquire land
•Notify the DNR
•Proper application
•Spill prevention plan
•Project report
•Field report 

Land Application



Surface or Injection
• Does it Meet Vector 

Attraction Standard?
• Can it be surface applied

• SOUR < 1.51
• Reduction of VS >38%
• PH Stabilized

• PH of +12  for 2 hours
• PH  of +11.5 for 22 hours

• Injection or Incorporation 
is easiest way to meet 
Vector Attraction 



Tanker Hauling and Applicator Tank 
Application



Umbilical Cord Application



Dry Cake Spreading



Biosolids Management Plan
Land Owners and Locations

• 67.4(2) A determination of the amount of land required to allow land 
application to be conducted in accordance with the requirements. 67.4(4) The names of the landowners and the 

applicators for all areas to be used for land 
application, and identification of any legal 
arrangements related to the use of these areas. 
The programs shall also outline any restrictions 
or special conditions that exist regarding the use 
of these areas for land application of sewage 
sludge. 



Biosolids Management Plan
Land Owners and Locations

• 67.4(2) A determination of the amount of land required to allow land 
application to be conducted in accordance with the requirements. 



Biosolids Management Plan

Relationship with local farmers:
• What is their crop 

rotation
• Do they grow crops 

like wheat or silage 
that have a 
different growing 
season?

• Are they no till?
• Ultimately it’s their 

land, they will have 
to live with it when 
you are done.



Biosolids Management Plan
Possible Restrictions 

Is land in a flood zone?

• What type of flood 
zone? 

• 100 year
• 500 year
• 25 year

• Can your sludge be 
applied in a flood 
zone?



Biosolids Management Plan
Schedule of Application

• 67.4(2) A determination of the amount of land required to allow land 
application to be conducted in accordance with the requirements. 67.4(5) An overall schedule for the land 

application of sewage sludge. This 
schedule shall indicate the areas being 
used, the time of year that land application 
will occur on each area, and the estimated 
application rate for each area. 



Biosolids Management Plan
Schedule of Application

When and Where



Biosolids Management Plan
Types and Capacity of Equipment

• 67.4(2) A determination of the amount of land required to allow land 
application to be conducted in accordance with the requirements. 67.4(6) A determination of the types and 

capacities of the equipment required for land 
application of sewage sludge in accordance with 
the developed application schedule. The 
program shall also outline how the application 
equipment will be made available and who will 
be responsible for conducting land application 
operations. 





















Biosolids Management Plan
Types and Capacity of Equipment

Biosolids Transportation?

Dump Truck Tanker

Umbilical Cord Drying Beds







Biosolids Management Plan
Storage Needs

• 67.4(2) A determination of the amount of land required to allow land 
application to be conducted in accordance with the requirements. 67.4(7) A determination of the types and 

capacities of sludge storage structures used to 
ensure that the land application of sewage 
sludge is conducted in accordance with the land 
application schedule. The program shall also 
outline whether any additional sludge storage or 
handling facilities are needed. 



• 67.4(2) A determination of the amount of land required to allow land 
application to be conducted in accordance with the requirements. 

Biosolids Management Plan
Storage Needs?

Lagoon Cake Storage Building

Wet Storage Drying Beds



Biosolids Management Plan
Maintenance or Construction 

• 67.4(2) A determination of the amount of land required to allow land 
application to be conducted in accordance with the requirements. 67.4(8) A plan to construct or obtain any 

additional sludge storage, handling or application 
facilities or equipment that are required by the 
land application program.



Steps to TakeBiosolids Management Plan
Increased Capacity Need a Cleanout?

Periodic sludge judge to determine levels



Steps to TakeBiosolids Management Plan
Other Things to Think about

Lagoon Survey to assist in Asset Management



Removal and Cleanout
•When to clean Lagoon, Digester or 
Storage
• Islands at the inlet
•Test results, TSS, BOD
•Detention Times IE: Lack of
•Construction Project
•Storage is full
•Exceeding your permit
•Broken Lagoon System

Removal and Cleanout
What Does this Look Like



IDNR/EPA BIOSOLIDS RECORDKEEPING
Analyze For
• N,P,K
• Arsenic
• Cadmium
• Chromium
• Copper
• Lead
• Mercury
• Molybdenum
• Nickel
• Selenium
• Zinc

Chapter 67/503 Limits

75 mg/kg
85 mg/kg
3000 mg/kg
4300 mg/kg
840 mg/kg
57 mg/kg
75 mg/kg
420 mg/kg
100 mg/kg
7500 mg/kg

*Pathogens 7 samples check for geometric mean of the samples has to 
be less than 2,000,000



Figuring volumes



Figuring volumes



Once the land is located
•Figure acreage minus any setbacks
•Check soil survey for structure of the soil 
•Crop to be planted and tillage practice
•Figure over carryover Nitrogen from all sources 
including from manure, soybeans, etc.

•Check soil ph must be a minimum of 6.0
•One soil sample per (10) acres
•IDNR notification and plan of operations   



Methods of Removal

•Mudcat dredge -
when and why

•Push cat and 
lagoon pump

•Pit Pump out



Dredge Removal











Pushcat Removal















Removal and Cleanout
•Reports needed

•503 Land app Sample Testing Results
•Pre-application Report
•Soil Sample Results
•Field Reports detailing where and how much was 

applied
•Farmer Field Reports
•Fertilizer Benefit Report (optional)
•Certification Statement
•Field Maps 

Reporting/Record Keeping
Who Needs Them and Why



Final reporting

• Farmer
• City
• IDNR
• Other interested parties



• “Keep your records for a minimum 
of 5 years!”

• Annual report is due by Feb. 19th

for those plants with a design flow 
of 1,000,000 MGD serving 10,000 
population

Reporting/Record Keeping



Fun With Pictures

The 

Don'ts



Don’t Forget to Plan for Unexpected Surprises

•Broken aeration
•Unseen infrastructure
•Baffle Curtains that need attention
•Lagoon Bottoms that may need 
attention

•Struvite Removal
•Pipe repairs

















Don’t Apply incorrectly

•Stay in side your set backs
•Stay away from 

• Waterways
• Open Water
• Tile inlets
• Well Heads
• Property lines
• Structures

•Do not abuse the land you will lose your 
greatest partner (the Landowner)



































The Just Flat 
out

Don'ts





































What We are Working to 
Save











Questions?
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