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History of WWTP/Digestion Components

 1988-89 - South WWTP Construction:

 2 Meso Digesters + Storage

 Land application of Class II (B) biosolids

 2000-2002 Upgrades:

 4 new digesters

 2 Thermo + 4 Meso

 Three stage TPAD operation

 Land application of Class 1 (A) biosolids

 2012-14 Upgrades:

 Covered biosolids storage



 Anaerobic digestion complex

 Struvite mitigation

 Digester gas reuse

Scope of Facility Plan



To be successful, this project must:

 Establish a plan and CIP to renew assets related to digestion

 Iowa City Sustainability Goals

 Digester gas

 Nutrient recovery

 Class A biosolids

 Planning to meet future needs

Project Drivers – Age and Sustainability



Digester Complex Rehabilitation



Digester Loadings – Current Conditions

Fairly Long HRTs



Digester Loadings – Current Conditions
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Fairly Low Loadings



Digester Gas Production – Current Conditions



Population Projections

~30% increase



Digester Loading and Gas Production Projections

Plenty of Capacity 
for the Future



 Existing TPAD process has capacity for year 2045 
design conditions

 Project Focus = Rehabilitation and Asset Renewal

 Evaluate digester mixing technologies

Anaerobic Digester Complex - Capacity 



 Existing Mixers

 EQ Tank (draft tube)

 Thermos (draft tube)

 Mesos Stage 1 (draft tube)

 Mesos Stage 2 (pumped recirc)

 Storage (pumped recirc)

 Problems with existing

 Age and condition

 Struvite adhesion and deposition

Evaluation of Mixing Alternatives



 Alternatives

 M1: draft tubes for all

 M2: pumped recirculation for all

 M3: linear motion (LM) mixers for all

 M4: vertical shaft mixers for all

 M5: replacement in-kind

Evaluation of Mixing Alternatives



 M2: Pumped Recirculation

 Replace meso pumped recirc mixing in-kind

 Install pumps and nozzle systems on thermos 
and newer mesos.

 Glass-lined ductile iron to reduce struvite

 Include standby pumps for redundancy

Evaluation of Mixing Alternatives – Pumped Recirculation



 M3: LM Mixers

 Mounted to top of gas dome

 Low HP

 Not as uniform mixing, but no reduction in 
VS destruction

Evaluation of Mixing Alternatives – LM Mixers

Source:  Ovivo



 M4: Vertical Shaft Agitation Mixers

 Mounted to top of gas dome

 Low HP

 Installations in Harlan, IA, and Webster City, IA, 
other locations in IL, MN and OH 

Evaluation of Mixing Alternatives – Vertical Shaft Agitation

Source:  Walker Process



Evaluation of Mixing Alternatives – PW Cost and Recommendation



 Age of Covers:

 Thermos – 2001, fixed stainless

 Mesos Stage 1 – 2001, floating SS

 Mesos Stage 2 – 1990, floating steel

 Storage – 1990, Alum dome

 Problems with existing?

 Insulation replacement on TPAD covers

 New seals for Thermos 

 Updates for all gas management fixtures 

Anaerobic Digester Complex – Digester Covers 



Digester Covers

Rehabilitate and reinsulate newer stainless-steel covers

Replace old covers with new SS covers



Digester Covers



 Replace older carbon steel heat exchangers with 
stainless steel units

 T8401 replaced in 2023

Digester Heating System



Digester Heating - Costs



Sludge Transfer Pumps - Costs



 Screen Perforation 2-10 mm, typically 5 mm

 Removes coarse material (hair, fiber, plastic)

 Huber installations in WI, IL, MN, and IA (Osceola)

 Hydro installations in WI (Milwaukee, Wausau)

Sludge Screening



Sludge Screening



Summary of Costs



Struvite Mitigation

Struvite Mitigation Benefits

 Reduces struvite related O&M costs

 Improves equipment life

 Increases digester usable capacity

 Reduces total P in recycle streams 
and in effluent

 Helps meet nutrient reduction goals as 
required by DNR



 Alternative S1: Add Ferric to Thermophilic Digesters 
(Continue TPAD)

 Alternative S2: Convert to All Mesophilic Digestion 
and add Ferric

 Alternative S3: Bio-P, Struvite Sequestration with 
WAS P-release

 Ostara

 Magprex

 NuReSys

 Elovac-P

Struvite Mitigation – Alternatives



 Existing iron storage uses non-
permanent storage tank

 Currently injecting in sludge equalization 
tank prior to thermos digesters

 Construct more permanent chemical feed 
building and systems

 Add ~400 gpd of Ferric Chloride

Alternative S1: TPAD with Iron Addition



 All Mesophilic Digestion eliminates drop in 
temperature and struvite precipitation in 
sludge heat exchangers

 Does not meet Class A Biosolids 
requirements

 Construct more permanent chemical feed 
building and systems

 Add ~250 gpd of Ferric Chloride

Alternative S2: Conversion to Mesophilic Digestion with Iron Addition



Alternative S3: Bio-P, Struvite Sequestration with WAS P-release



 Minimize Mg and P to digester

Alt. S3 – Struvite Mitigation
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Struvite Mitigation – Present Worth Cost Analysis



 Selected Alternative S1 – Keep TPAD and add iron

 Pilot testing proved successful with lower than projected iron doses

 Construct permanent ferric chloride storage and feeding facilities

Struvite Mitigation – Comparisons



Digester Gas Reuse - Alternatives

1. Building and process heat

2. Cogeneration – engines or microturbines

3. Pipeline quality gas (Renewable Natural Gas; RNG)

4. High-strength waste impacts



Digester Gas Reuse – Gas Cleaning

Gas Conditioning Boilers Engines
Micro-

turbines
Renewable NG

Hydrogen Sulfide Removal X X X

Moisture Removal X X X

Siloxane Removal X X X

Carbon Dioxide Removal X

Compression (3 to 5 psi) X

Compression (75 to 110 psi) X X



H2S and Siloxane Removal

Biological H2S RemovalMedia Based H2S and Siloxane Removal



 Microturbines are typically more expensive and less electrically efficient than gas engines

 Microturbines have a large parasitic load for compression

Engines and Microturbines – Cogeneration

Fond du Lac Biogas Engine Dubuque microturbines



CO2 Removal - Membranes



CO2 Removal – Pressure Swing Adsorption (PSA)



Dubuque PSA and Pipeline Injection



 Type(s) of feed stock

 Heating

 Screening/grinding

 Other processing

Codigestion Receiving Stations



 Replace existing two boilers within next 5+ years

Alternative DR-1: Use Digester Gas in Boilers (current operations)

Iowa City Boilers



 Install one new 760-kW engine in new 
building (or 2 smaller engines)

 Boilers continue to be maintained to 
supply supplemental heat

Alternative DR-2: CHP with Reciprocating Engines

Fond du Lac Biogas Engine



 Install one new 600-kW Microturbine 
system (3x 200-kW) in weather-proof 
enclosure

 Boilers continue to be maintained to 
supply supplemental heat for process 
and facilities

Alternative DR-3: Microturbines

Dubuque microturbines



 Install gas conditioning system to 
produce high-value renewable 
natural gas (RNG) that can be sold

 Connection point: 2.5 miles of 4” pipe

Alternative DR-4: Pipeline Injection



Digester Gas Reuse – Present Worth Analysis w/ HSW
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Digester Gas Reuse – RIN Sensitivity

RIN is the unit of measure for 
renewable natural gas on the 
federal market ~ 11.7 MMBTU



Summary - Capital Cost and Phasing



Capital Cost and Phasing
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Thank you for coming! 
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