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Learn How Sludge Gets Rid of Your Sludge: Augmented Aerobic Digestion with Nutrient Control and Case History
 Glen T. Daigger, PhD, PE, BCEE, Distinguished Fellow, IWA Distinguished Member, ASCE
 Professor of Engineering Practice
 University of Michigan
 Edward J. Pietroski, PE, LO
 Executive Director Mountain Top Area Joint Sanitary Authority
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Moderator
 Bryen Woo, M.S., PE
 Marketing Manager Aerobic Digestion/Aeration
 OVIVO USA LLC
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Speakers
 Glen T. Daigger, PhD, PE, BCEE, Distinguished Fellow, IWA
 Distinguished Member, ASCE
 Professor Engineering Practice
 University of Michigan
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Speakers
 Edward J. Pietroski, PE, LO
 Executive Director
 Mountain Area Joint Sanitary Authority
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1st online polling question
 QUESTION # 1 (Pl check all that apply)
 Why are you attending this webinar?
 A. To gain knowledge on aerobic digestion fundamentals
 B. To gain a better understanding of how to optimize an aerobic digester design
 C. To help improve operations of an aerobic digester
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Aerobic Digestion Fundamentals and System Optimization
 Glen T. Daigger, PhD, PE, BCEE, Distinguished Fellow, IWA
 Distinguished Member, ASCE
 Professor Engineering Practice
 University of Michigan
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7 Presentation Title
 Aerobic Digestion Fundamentals
 WHAT IS IT?
 • Solids handling process where a LIMITED supply of
 oxygen is introduced to microorganisms to facilitate
 oxidation of organic matter into carbon dioxide and water.
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8 Presentation Title
 Aerobic Digestion Fundamentals
 WHAT KIND OF MICROORGANISMS ARE
 UTILIZED IN AEROBIC DIGESTION?
 • MESOPHILIC FACULTATIVE BACTERIA: They drive an aerobic
 digestion process!
 • Mesophilic = Microorganisms that thrive in temperatures between
 20 C and 37 C
 • Facultative = Microorganisms that can live in aerobic (oxygen
 present), anoxic (no oxygen but nitrates present), and anaerobic
 (no oxygen or nitrates present) conditions.
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9 Presentation Title
 Aerobic Digestion Fundamentals: Aerobic Digestion vs Activated Sludge
 Aerobic Digestion is a biological process similar to Activated Sludge with the exception that…..
 Activated Sludge (Growth) Aerobic Digestion (Decay)
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10 Presentation Title
 Aerobic Digestion Fundamentals: Aerobic Digestion Chemistry
 1. Digestion:
 C5H7NO2 + 5O2 = 4CO2 + H2O + (NH4HCO3)
 Biomass Ammonium Bicarbonate
 2. Nitrification:
 NH4+ + 2O2 = H2O + 2H+ + NO3
 -
 Ammonia Acid Nitrate
 3. Digestion with Nitrification:
 C5H7NO2 + 7O2 = 5CO2 + 3H2O + HNO3
 Biomass Nitric Acid
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11 Presentation Title
 Aerobic Digestion Fundamentals: Aerobic Digestion Chemistry
 4. Digestion with Nitrification:
 C5H7NO2 + 7O2 = 5CO2 + 3H2O + HNO3
 Biomass Nitric Acid
 5. Denitrification:
 C5H7NO2 + 4NO3- + H2O = NH4
 + + 5HCO3- + 2N2
 Biomass Nitrate Ammonia N Gas
 Alkalinity
 6. Complete Nitrification / Denitrification:
 C5H7NO2 + 5.75O2 = 5CO2 + 3.5H2O + 0.5N2
 Biomass N Gas
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12 Presentation Title
 Aerobic Digestion Fundamentals: Aerobic Digestion Chemistry
 pH Cycle:
 1. Digestion: (pH UP)
 C5H7NO2 + 5O2 = 4CO2 + H2O + NH4+
 + HCO3-
 2. Nitrification: (pH DOWN)
 NH4+ + 2O2 = H2O + 2H+ + NO3
 -
 3. Denitrification: (pH UP)
 C5H7NO2 + 4NO3- + H2O = NH4
 + + 5HCO3- + 2N2
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2nd online polling question
 QUESTION # 2 (Pl check all that apply)
 When designing or operating an aerobic digestion process which common bisolids management concern is most critical to you?
 A. Biosolids Management Costs
 B. Side stream Impact of high TN and TP
 C. Energy Costs
 D. Odors
 E. Dewaterability
 F. Meeting Class B
 G. O&M Issues
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14 Presentation Title
 Aerobic Digestion Performance Optimization
 All these Techniques are Necessary to optimize an Aerobic Digestion System
 1. Series or Batch Operation
 2. Thickening
 3. Aerobic & Anoxic Operation
 4. Temperature Control
 5. Operational Flexibility
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15 Presentation Title
 Aerobic Digestion Performance Optimization
 Series or Batch Operation
 – Reduces short circuiting of partially digested sludge
 – Improved kinetic reactions provide approximately 50%
 less volume to achieve same volatile solids reduction
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16 Presentation Title
 Aerobic Digestion Performance Optimization
 Aerobic Digester Three Staged Series Operation
 Mechanical
 Thickener
 Raw
 Sludge
 Digester 1
 Class B
 Digested Sludge
 Filtrate
 Digester 2 Digester 3
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17 Presentation Title
 Aerobic Digestion Performance Optimization
 Thickening
 – Smaller digesters
 – Smaller sludge volume
 – Higher sludge temperatures
 • Volatile solids destruction is an exothermic reaction. Thickening
 solids retains the heat from VS destruction more effectively.
 • Time Temp credit of 30%
 • 42 days at 15 C and 28 days at 20 C to meet pathogen
 reduction
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18 Presentation Title
 Aerobic Digestion Performance Optimization
 Aerobic and Anoxic Operation
 – Reduced total nitrogen
 – Preserve alkalinity
 – Control odors
 – Provides an 18% savings in oxygen requirements
 – Energy savings even greater due to operation at lower DO
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19 Presentation Title
 Aerobic Digestion Performance Optimization
 Temperature Control
 – Increased digestion rate
 – Consistent operation and performance year round
 – Maintain healthy biomass
 • Mesophilic bacteria is very sensitive to temperature conditions.
 Less then 15 C nitrification and biological activity is hindered
 • Temperature greater than 37 C thermophilic bacteria begin to
 propagate

Page 20
                        

20 Presentation Title
 Aerobic Digestion Performance Optimization
 Operational Flexibility
 – Ability to monitor pH, T, and DO
 – Ability to control sludge thickness
 – Ability to control airflow to the digesters
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3rd online polling question
 QUESTION # 3 (Pl check all that apply)
 What do you feel are the strongest advantages of aerobic digestion?
 A. Relatively low capital costs
 B. Reduced Side stream Impact of high TN and TP compared to other biosolids management alternatives
 C. Operational simplicity
 D. Reduced odors
 E. Ability to achieve Class B stabilization
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Aerobic Digester Design + Operational Experience
 Edward J. Pietroski, PE, LO
 Executive Director
 Mountain Area Joint Sanitary Authority
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23 Presentation Title
 Project Overview - Locations
 • Muncy Boro Municipal Authority, Muncy PA
 • Waymart Area Authority, Waymart PA
 • Frackville Area Municipal Authority, Frackville PA
 • Central Wayne Regional Authority, Honesdale PA
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24 Presentation Title
 Project Overview - Locations
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25 Presentation Title
 Muncy – Eliminate Anaerobic Digestion
 • Anaerobic Single Stage
 • Worn Out Equipment
 • Costly Repairs
 • Poor Digestion
 • Fuel (Natural Gas) Cost
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26 Presentation Title
 Muncy – Plant Background
 • 1.4 MGD Trickling
 Filter
 • 500Lbs/day BOD
 bakery, Kellogg
 • Crude Headworks,
 Manual Bar Rack
 • Belt Filter Press,
 solids to landfill
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27 Presentation Title
 Muncy – Project Details
 • Convert Anaerobic Digester to Aerobic
 • Draft Tube Diffuser
 • Convert abandoned Imhoff Tank to Aerobic Digester
 • Provided Additional Solids Detention Time
 • Provided Series Operation
 • Add PD Blowers
 • PA Dept. Environmental Protection – Class B Issues
 • Part of Solids Disposal Regulations
 • Reduced Freeboard for additional Volume
 • Series Operation
 • Reduced Required Detention Time
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28 Presentation Title
 Muncy – Project Details
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29 Presentation Title
 Muncy – Converted Imhoff Tank
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30 Presentation Title
 Muncy – Aerobic Digestion Operation Data
 January 2003 thru April 2004
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31 Presentation Title
 Muncy – Aerobic Digestion Operation Data
 January thru December 2007
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32 Presentation Title
 Muncy – Results
 • Reduced Sludge to Landfill by 50%
 • Met Class B Requirements
 • Much Easier for Operators to operate & maintain
 • Non-clogging diffusers (hasn’t clogged yet !)
 • Pre-thickening – NOT BY DESIGN
 • Primary and Secondary Clarifiers
 • Daily Wasting from “Sludge Pockets”
 • Aerobic/Anaerobic Cycling 6 hr. On / 6 hr. Off
 • Summer Heat Control
 • Briefly (2 yr.) a Regional Sludge Processing
 Facility
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33 Presentation Title
 Waymart – Triple WWTP Capacity
 • Plant Upgrade to Include Federal and
 State Prison Connection
 • SBR, Intermittent Thin Waste Sludge
 • Class B Sludge
 • Minimize Sludge Production
 • Winter Operations
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34 Presentation Title
 Waymart – Plant Background
 • 0.2 MGD Rotating Biological Contractor
 • Agricultural Utilization of Biosolids
 • Upgrade to 0.715 SBR, High BOD Load
 • Upgrade to Grind Influent NOT SCREEN
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35 Presentation Title
 Waymart – Project Details
 • Construct 0.715 SBR
 • Upgrade 3 Tank Aerobic Digesters
 (22,000 Gal. each) to Gravity
 Thickening / Holding
 • Two New Aerobic Digestion Tanks
 • Ovivo Cover with Air Beams
 • Shear Tube Diffusers
 • Belt Filter Press
 • Biosolids to Landfill
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36 Presentation Title
 Waymart – Aerobic Digestion Operation Data
 2004 Operation Data
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37 Presentation Title
 Waymart – Aerobic Digestion Operation Data
 January 2006 thru December 2007
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38 Presentation Title
 Waymart – Results
 • Meets Class B
 • Excellent Dewatering
 • 18-22% Belt Press
 • No Odors (Including Cake)
 • Excellent Winter Operations
 • Non-Clog Diffusers (2004 thru today)
 • Dry Solids/BOD
 • 2013 - 2014 Average = 0.41
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39 Presentation Title
 Waymart – Update
 • Installed Ovivo Membrane Thickening July 2016
 • Consistent Thickening >3%, Lower Manpower
 • Ease Wintertime Thickening Duties
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40 Presentation Title
 Waymart – Permeate Data
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4th online polling question
 QUESTION # 4 (Pl check all that apply)
 If you operate an aerobic digester what is your biggest challenge?
 A. Lack of volatile solids reduction
 B. Managing TN and TP in decant or side stream flow
 C. Hydraulic Issues
 D. Reduced capacity
 E. High O&M costs such as energy, disposal, or maintenance
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42 Presentation Title
 Frackville – Energy Efficient Time Saver
 • Operators wanted larger BFP
 • Reduce Dewatering Time
 • Reduce Biosolids thru VSS Destruction
 • Reduce Energy
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43 Presentation Title
 Frackville – Plant Background
 • 1.4 MGD – SBR ( ICEAS )
 • Total Phosphorus Limit
 • Ferric Chloride Addition
 • Open Top Aerobic Digesters
 • Course Bubble Diffusers, Tank Bottom
 • Belt Filter Press
 • Biosolids to Land Reclamation
 • Hydrated Lime, 50 lb. bags
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44 Presentation Title
 Frackville – Project Details
 • Cover Aerobic Digesters Ovivo Air Beam
 • Shear Tube Diffusers
 • High Efficiency Blowers w/V.F.D.
 • New BFP Sludge Conveyor
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45 Presentation Title
 Frackville – Project Details
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46 Presentation Title
 Frackville – Results
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47 Presentation Title
 Frackville – Results
 • Sludge Disposal Reduced 57%
 • $17,000 Annual Savings
 • Energy Rebate $27,503
 • Annual Energy Savings $18,000
 • Chemical Savings
 • Lime for Land Application
 • Polymer for Dewatering
 • Ferric for P removal in SBR Eliminated
 • Aerobic / Anaerobic Cycling
 • Manpower Reduced
 • Dry Solids/BOD
 • 2012 - 2013 Average = 0.36
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48 Presentation Title
 Central Wayne – Capacity Upgrade
 • Consent Order from PaDEP
 • CSO Issues
 • Connection Moratorium
 • 1.18 MGD Trickling Filter to 2.2 MGD SBR
 • Most Equipment in need of repair
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49 Presentation Title
 Central Wayne – Plant Background
 • Primary Clarification, Trickling Filters, Final Clarifiers
 • Secondary Limits
 • Existing Aerobic Digesters
 • Converted from Anaerobic 18 years prior
 • Existing Belt Filter Press 18 years old
 • Minimal Sludge Issues
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50 Presentation Title
 Central Wayne – Project Details
 • Upgrade to 3 tank, 2.2 MGD SBR
 • Strict Effluent Limits = Greater removals
 • SBR and Strict Limits = MORE BIOSOLIDS !
 • Repurpose Final Clarifier to Sludge Holding
 • Equalize SBR Sludge Wasting
 • New Belt Filter Press
 • Gravity Drainage Belt (3 decks)
 • Intermittent Operation
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51 Presentation Title
 Central Wayne – Project Details
 • Cover Aerobic Digesters with Ovivo Airbeam Covers
 • Honesdale Winters
 • Draft Tube Diffuser
 • Mechanical Thickening
 • Transfer Waste Sludge at 5 to 6% solids
 • Increase Solids Detention Time
 • Fit Existing Tank Size
 • Third Digester not required
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52 Presentation Title
 Central Wayne – Project Details
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53 Presentation Title
 Central Wayne – Project Details
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54 Presentation Title
 Central Wayne – Project Details
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55 Presentation Title
 Central Wayne – Project Details

Page 56
                        

56 Presentation Title
 Central Wayne – Project Details
 30
 ft.
 7 ft.
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57 Presentation Title
 Central Wayne – Project Details
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58 Presentation Title
 Central Wayne – Results
 • Class B Requirements
 • Much Easier for Operators to Operate & Maintain
 • Non-Clogging Diffusers (hasn’t clogged yet !) 5 years.
 • Mechanical Pre-thickening
 • 5% Solids to Primary Digester
 • Dry Solids/BOD
 • 2013 - 2014 Average = 0.34
 • April 2013 VSS Reduction = 77%
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59 Presentation Title
 Central Wayne – Results
 • Class B Requirements
 • Much Easier for Operators to Operate & Maintain
 • Non-Clogging Diffusers (hasn’t clogged yet !) 5 years.
 • Mechanical Pre-thickening
 • 5% Solids to Primary Digester
 • Dry Solids/BOD
 • 2013 - 2014 Average = 0.34
 • April 2013 VSS Reduction = 77%
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60 Presentation Title
 Summation
 • Class B Performance
 • Excellent VSS Reduction
 • Energy Savings
 • Ease of Operation
 • Non-Clog Diffusers
 • Excellent Winter Operation
 • Filtrate/Decant Quality
 • Low Nitrogen
 • Lower Phosphorous
 • Easy Retrofit to Various Tank Configurations
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Questions and Answers
 Bryen Glen Ed
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