
Sewage Sludge, 

Biosolids and Land 

Application
City of Perrysburg Wastewater Treatment Plant



Biosolids: 
what is that 

stuff?



Biosolids versus "sewage sludge"

Sewage Sludge

 Usually a combination of the 

following:

 Raw or primary sludge is solid 

material settled out from incoming 

flow

 Waste Activated Sludge and 

trickling filter sludge are 

byproducts of the treatment 

process

Biosolids
 Regulated by U.S. EPA and Ohio EPA

 40 CFR 503 (established in 1993) and 
OAC 3745-40

 Sewage Sludge that has been 
stabilized through additional 
treatment

 Anaerobic Digestion: heated, sealed 
tanks that break down material to 
produce methane

 Aerobic Digestion: open, aerated 
tanks that break down material to 
produce carbon dioxide



"Exceptional Quality"/Class "A" Biosolids 

versus Class "B" Biosolids

Class "A" Biosolids

 "Virtually unregulated for use" per 

40 CFR 503 rules.

 Pathogen reduction requirements 

are significantly higher than for 

Class "B" biosolids

 Fecal coliform mpn for Class "A" 

Biosolids is < 1,000 per gram

 Fecal coliform mpn for Class "B" is 

< 2,000,000 per gram

Class "B" Biosolids
 Approved for use on agricultural 

fields. Limited human contact during 
and after application

 Restrictions on crops, public access, 
livestock grazing

 Must be treated to reduce pathogens 
and "vector attraction"

 "vectors" are nuisance organisms like 
mosquitoes, mice, etc.

 Aerobic digestion, anaerobic 
digestion, air drying are common 
methods for producing acceptable 
biosolids for land application



Perrysburg 

WWTP

8.0 MGD Activated Sludge Plant

Service area includes the City of Perrysburg,

portions of Perrysburg and Middleton Township,

and a small part of the City of Rossford

Anaerobic Digestion produces Class "B" 

Biosolids which are land applied on area farm 

fields

Locations that have received Perrysburg 

Biosolids in recent years: Richfield Township in 

Lucas County, Benton Township in Ottawa 

County, Allen Township in Ottawa County

4,137 cubic yards were land applied by the 

City's contractor in 2019



Preliminary 

Treatment

 Removes material that cannot be 

treated by the plant's biological 

processes

 Required for all plants that Land 

Apply biosolids

 EPA regulations require screening 

of influent flow or sludge to 

remove material larger than 5/8"



Primary Settling/Treatment

 Solid material is 

removed from the 

incoming wastewater 

through settling

 Material heavy enough 

to sink to the bottom 

of the tank is removed 

and sent to the 

digesters

 Grease and other 

floatable material is 

skimmed off the top



Raw Influent 

Sample

Some plants will co-settle Waste 

Activated Sludge along with Raw/Primary 

sludge (more on Waste Activated Sludge 

in a bit)

Primary sludge can be anywhere 

between 0.5% and 6% solid material 

depending on the operation of the 

primary clarifiers

Raw sewage is 99.9% water, so primary 

sludge has been concentrated 

exponentially at the bottom of a clarifier



Activated Sludge –
Secondary Treatment

 Soluble organic material and 

inorganic nutrients like Ammonia 

are treated in the aeration basins

 Bacteria that occur naturally in 

wastewater are used to consume 

material that did not settle out in 

the primary clarifiers

 Large blowers provide compressed 

air for oxygen and mixing of the 

basin contents



Final 

Clarification

"Activated sludge" - so termed because 

it is teeming with bacteria and other 

simple organisms – settles in the final 

clarifiers.

Sludge from the bottom of the clarifiers 

is recycled to the aeration basin so the 

organisms can be utilized again.

Excess sludge is "wasted" - removed 

from the process to maintain the correct 

ratio of "food" to microorganisms.



Activated Sludge in the Final Clarifier

Before After



Thickening

 To reduce sludge volumes, waste 

activated sludge (WAS) and 

primary sludge are co-settled in 

a gravity thickener

 WAS at approximately 0.5% solids 

and primary sludge at about 1.0% 

solids are condensed to about 5% 

solids in the thickener

 Gravity = free



Anaerobic 

Digestion

 Thickened sludge is heated to 95 

degrees Fahrenheit and held for a 

minimum of 15 days

 Solids content is reduced from 5% 

solids to about 1.75% solids. 

Byproducts include methane gas 

and water

 Stabilized sludge meets US and 

Ohio EPA requirements for land 

application



Dewatering

 Some plants Land Apply sludge in 

liquid form

 Perrysburg dewaters digested 

sludge on a belt filter press to 

reduce volume and 

transportation costs

 Digested sludge is around 2% 

solids before dewatering. Cake 

coming off the belt presses is 

around 18% solids.



Storage
Because Land Application typically only 
takes place a couple of times per year, 

adequate storage for 180 days of biosolids 
must be maintained.



Land Application

 Biosolids are tested before application 
and results used to determine 
appropriate application rates

 Fields must be approved by Ohio EPA

 Soil testing required to determine 
application rates for nutrients

 Records maintained for approved 
fields to ensure maximum 
pollutant loading is not exceeded



Land Application

 How are fields selected?

 Some are public land owned or 

sourced by the agency operating 

the WWTP

 Others are solicited by companies 

that apply Biosolids

 Marketed as superior to chemical 

fertilizers

 Also marketed as cost-effective

 Can save as much as $200 to $300 

per acre over alternatives

 Restrictions

 Cannot be applied to frozen ground 

or saturated soil

 Cannot be applied when there is a 

greater than 50% chance of ¼ inch 

of rain in the next 24 hours for 

poorly draining soil

 Field tile must be monitored during 

liquid Biosolids application and 

application stopped if there is 

potential for contamination of 

surface waters



Agronomic 

Rate

 Information required from beneficial use site: soil 

testing results for nutrients, crop rotations, calibration 

logs for application equipment

 Information required from WWTP: test results from 

Biosolids

 Nutrients

 Contaminants

 Certification that Biosolids have met Pathogen and Vector 

Attraction Reduction requirements



Cumulative Pollutant Loading Rates

 Pollutants included: Arsenic, Cadmium, Copper, Lead, Mercury, Molybdenum, 

Nickel, Selenium, Zinc

 Ceiling limit: sludge with concentrations above ceiling cannot be Land Applied

 Cumulative limit: pounds per acre cannot be exceeded

 Field records are maintained dating back to July of 1993. When the total 

cumulative pounds per acre of a contaminant is reached, the field can no longer be 

utilized

 Fields used for land application after 1993 that do not have cumulative records 

cannot be utilized



Setbacks and Crop Restrictions

Setbacks

 300 feet from an occupied dwelling

 33 feet from surface waters of the 

State 

 Differing restrictions on public and 

private potable water sources

 1,000 feet from a Medical Care 

Facility

Crop and other restrictions
 Food crops with harvested parts that 

touch the surface shall not be harvested 
for 14 months after application

 Food crops with harvested parts below the 
surface shall not be harvested for 20/38 
months after application depending on 
when Biosolids were incorporated

 All other food crops shall not be harvested 
for 30 days after application

 Turf harvested for use on land with a high 
potential for public exposure shall not be 
harvested for one year after application

 Animals shall not be allowed to graze for 
30 days after application



Landfill versus Land Application

Landfill

 Sludge may not need to be 

digested

 Fewer record-keeping 

requirements and simpler reporting

 Not weather-dependent

 Multiple landfills available

Land Application

 Beneficial reuse

 "Natural" and less expensive 

fertilizer

 Slower release of nutrients may 

lead to less runoff and leaching

 More cost-effective disposal

 Roughly three times more 

expensive to landfill

 Landfill space is limited



Landfill versus Land Application

Landfill
 Fremont

 Wauseon

 Monroe, MI

 Fostoria

 Oak Harbor

 Port Clinton

 Oregon

 Clyde

 NWWSD

 North Baltimore

Land Application
 Toledo

 Lucas County

 Perrysburg

 Swanton

 Archbold

 Pemberville

 Haskins

 NWWSD

 Danbury Towship

 Catawba

 NWWSD



Applicable Regulations

US EPA

 40 CFR 503

Ohio EPA

 OAC 3745-40



Contact Information
eshafer@ci.perrysburg.oh.us

419-872-7841

mailto:Eshafer@ci.perrysburg.oh.us

