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Service:
Serves ~185k, population 
equivalent 1300-1800k
Average ~36mgd

From Industry:
~85% of CBOD load
~50% of solids load
~50% of flow

Average Sludge Production:
~94,000ppd primary
~56,000ppd secondary

Waste characteristics:
-High BOD, solids, N, and P
-High sulfate content 



Solids Handling Process Flow



Solids Handling

• Two waste streams – Primary and WAS

• Run 24/7 except for routine shutdowns

• Primary sludge (typically <1% solids) pumped to:

• Cyclone Degritters

• Drum Screen

• Dissolved air flotation (exits approx. 4-6% solids)

• Blend Tank 

• Belt filter presses (exits approx. 25% solids)
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Grit Chamber
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Drum Screen
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Dissolved Air Flotation Thickener (DAFT)
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Belt Filter Press
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Solids Handling

• WAS comes from two different stages:

• Carbonaceous activated sludge (CAS, pure O2,)

• Nitrogenous activated sludge (NAS, air)

• Combine WAS from C and D clarifiers (>1% solids) at gravity 
belt thickeners (GBTs, exits 5-6%)

• Low pressure oxidation, LPO, Zimpro system

• Enters decant tank at 3-4% solids, leaves 10-12%
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Gravity Belt Thickener
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LPO-Zimpro

• Intended to improve dewatering and oxidize some volatile 
solids

• Complex, maintenance and energy intensive

• One of the last ones left in the US – spare parts hard to come
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LPO - Zimpro
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LPO - Zimpro



Incinerator Feed Cake
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Biosolids Disposal Options

• 80-100 tons or more of biosolids each day

• Incineration

• Land application

• Landfill
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Multiple Hearth 
Incinerator Cutaway
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Air Handling

3/21/2023





3/21/2023



SSI MACT Rule
• MACT: Maximum Achievable Control Technology
• MACT rules set a baseline of emissions levels currently achieved 

by best-performing similar sources through control methods
• Rule published in 2011, and finalized in 2016
• Requires annual HAP (hazardous air pollutant) stack testing within 

11-13 months of previous compliance test
• If emissions for a specific pollutant are at or below 75% of the emission 

guidelines for two consecutive tests, compliance testing is only required 
every three years.

• Results of stack testing establish operating limits for emissions control 
equipment
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• The plan includes:
• Emissions limits for all regulated pollutants
• Visible emissions limit for ash handling operations
• Requirements for annual inspections of emissions control devices
• Annual testing, monitoring, recordkeeping, and reporting requirements
• Procedures for test data submitted to EPA
• Schedule for compliance with federal plan
• Title V permit provisions
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Emissions Limits
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EPA SSI MACT Limits

Cedar Rapids Title V Limits



Relationship between Operating Parameters and 
SSI MACT Standards
• Combustion and Afterburner Chamber Temperatures

• Cadmium, dioxin/furans, carbon monoxide, hydrochloric acid, mercury, 
nitrogen oxide species, lead, particulate matter, and sulfur dioxide

• Pressure Drop Across Scrubber
• Particulate matter, cadmium, lead

• Scrubber Water Flow Rate
• Cadmium, dioxin/furans, carbon monoxide, hydrochloric acid, mercury, 

nitrogen oxide species, lead, particulate matter, and sulfur dioxide

• Scrubber Water pH
• Hydrochloric acid and sulfur dioxide
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Reporting Requirements

• SSI MACT requires semi-annual deviation reporting

• Reports include:

• Start and end time

• Average recorded values for each parameter during deviation 
period

• Duration of deviation

• Cause

• Corrective Action
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SSI MACT Reporting
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Biosolids: Sludge vs Ash

• Sludge:

• ~25% total solids, ~80% volatile

• ~80 tons / day produced

• Subject to biosolids 503 regulations 
for use / disposal

• Ash:

• ~100% total solids, ~0% volatile

• ~6-7 tons / day produced 

• Primarily calcium, iron, aluminum, 
magnesium, sodium, potassium, 
and zinc.

• BUD determination for use / 
disposal
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BUD: Beneficial Use Determination
Chapter 108, Iowa Code

• Solid by-product considered a “resource” and no longer 
considered “waste”

• Cannot adversely affect human health and environment

• Requires:
• Location of reuse

• Description of the product

• Chemical and physical characteristics of the product

• Health and environmental affects – typically though TCLP, SCLP, and total 
metals analysis

• Product management plan
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Biosolids pad: 
Fills after ~ 2 weeks of use
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South Ash Lagoon:
14,600 dry ton capacity
Clay soil over rubber liner

North Ash Lagoon:
4,500 dry ton capacity
Concrete-lined



Thank you for your time!

Questions?

Presented by:

Josh Petska
Operations Supervisor
j.petska@cedar-rapids.org

Justin Schroeder
Laboratory Manager
j.schroeder@cedar-rapids.org
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