Residuals and Biosolids
Conference 2012

Advancing Residuals Management:
Technologies and Applications

Raleigh, North Carolina, USA
26 - 27 March 2012

Volume 1 of 2

ISBN: 978-1-5108-7139-7



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2012) by Water Environment Federation (WEF)
All rights reserved.

Printed by Curran Associates, Inc. (2018)

For permission requests, please contact Water Environment Federation (WEF)
at the address below.

Water Environment Federation (WEF)
601 Wythe Street

Alexandria, Virginia 22314

USA

Phone: 1-800-666-0206
Fax: 1-703-684-1545

csc@wef.org

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2633

Email: curran@proceedings.com
Web:  www.proceedings.com



TABLE OF CONTENTS

VOLUME 1
Codigestion: How to Make It a Financial “Win-Win” FOr Al Parti€s ...........cccccviviriiieiisieie s 1
William, Krill; Chris, Muller
Assessment of Pre-treatments to Mesophilic-thermophilic Anaerobic Digestion.............ccocviiiiiiinninne e, 13

Mininni, Giuseppe; Andrea, Gianico; Braguglia, Camilla Maria; Gallipoli, Agata; Bertanza, Giorgio
Innovative Disk Thickener Improves Performance of Digester at Chiquita Water Reclamation

L T T L1 A T O 1) {01 g TSSOSO 23
Gregg, TR
Increasing Digester Gas Production Using ReSIAUAI SYFUP .......cocviiiiiiiiiiiieie et 31

Pretorius, Coenraad F.; Gupta, Rashi; Jorgensen, Erik L.; Howell, Dan; Ahmadpour, Jalal; Buenagua, Gabriel;
Mathes, Dean; Rosenfield, Joel

Analysis of Nutrient Removal using Membrane Thickening Aerobic DigeStion ...........ccccovveieieieieiiienene e 36
Woo, Bryen

Comparison of Microwave and its Combined Methods On Removal Of NP And NP, ,EOS In Sewage

£ 10T [0TSR RSP 46

Yan, H.; Xiao, Q.C.; Wei, Y.S.; Lian, J.; Wang, Y.W.

Controlling Pathogens and Stabilizing Sludge/Biosolids: A Global Perspective of Where We Are

Today and WHEre WE NEEA TO GO ....cviieiieiiiiiiieiti ittt sttt ettt teebe s te b e s e e s e eseebeabesbe s se st e s e st et e ebesbesbe st e saensesaaseans 56
Sobrados-Bernardos, Lucia; Smith, James E.

Significance of Legislative and Regulatory Considerations in Evaluation of Renewable Energy

Technologies at WWTPS IN CalifOFTIA. .........ciiiiiiieee ettt ettt sb et e b e e e eneene e 71
Seeta, Vamsi; Thakral, Surendra
Update: Key Developments in Biosolids Management POIICY .........cccoviiiiiiiiiene e 83

Ochsenhirt, Lisa McGuinn
Can an Old Multiple Hearth Incinerator Meet the New USEPA Sewage Sludge Incinerator

Lo LU L o] LY OSSP 95
Sapienza, Frank; Norton, David; Mead, lan; Barry, Louis

BIOSOIIAS TN EUFOPE ...ttt bbb bbbt bbb 4o e £ e bt e b £ e bbb e b e e e st e b e ebeeb e e b e b e ene et e ebennes 108
Evans, T. D.

Anaerobic Digestion and Energy Recovery from FOOO WaASHE..........cccoouiiiiiiiiiee e 118
Amador, Janelle; Nelsen, Diane; McPherson, Cale; Evans, Patrick; Parry, David; Stensel, H. David; Hykes,
Thomas

From Onion Waste to Onion Power: An Industrial Solution to Harvesting Power from Food Waste....................... 129
Ursillo, Pepi; Perinpanayagam, Malarmagal

Use of ADM1 To Evaluate Anaerobic Digestion 0f FOOO WaASTE...........cccoiiiiiiiniiiee e 142
Stallman, Donnie; Nelsen, Diane; Amador, Janelle; Evans, Patrick; Parry, David; Stensel, H. David

Bergen County Utilities Authority Digests Cheese Whey — Gets Gas An Energy-Community Win-Win.................. 164

Eschborn, Ralph; Abu-orf, Mohammad; Duran, Metin; Weisman, Keith; Williams, Michael
Codigestion of FOG & HSW with Biosolids in North America — Desigh and Operational Practices and

PEITOIINIANCE ...tttk bbbt h b b e bbb e bR bbb bt e ke bbbt bbbt b et bt e b 183
Kabouris, John; Gabel, Dale; Yanosek, Kristina; Jalla, Srinivas; Shea, Tim; Forbes, Bob

Class A Biosolids... SOrry We're All SOIA OUL .........couoiiiiiiieie bbb e 211
Riddell, Kim; Staton, Kevin; Teman, Todd

Bi0solids Compost... WHAL'S TEWWOFTN? ...ttt bttt eb e et e e s e e bt ebeebennan 222
Datta, Tania; Williams, Todd; Alexander, Ron

Key Factors in Building a Successful Biosolids Marketing and Distribution Program ...........ccccoceovevineiennenncennnns 237
Alexander, Ronald

Biosolids Pellets Marketability as a Supplemental Biomass FUEL ............cccoceiiiiiiiiiciiiicc e 242
Callahan, Jennifer; Johnston, Trudy

Mercury Reduction at the Largest Municipal Incineration Facility in North America..........ccococevviiinincinnienene, 265
Nunes, Germana; Fernandes, William; Dachille, Frank

Three Years Experience With the Urbana Microwave Drying SYSTEM.........ccociiieiriniiese e 275

Stewart, David W.; Hall, Chad; Zerkle, Brent
An Island Wide Approach for Biosolids Processing — A Focus On Energy and Solids Minimization at

(@ L1 o U = | TR 286
Goss, Terry; Abu-Orf, Mohammad; Koch, Jeremy; Hamic, Trudy
Energy Recovery from Biosolids and Biomass A Review of Thermal Conversion Technologies............cccccoevvevinnnne. 298

Polo, Christine; Qi, Yinan; Zhao, Xi; Scanlan, Patricia; Olson, Scott; Patnaikuni, Sridevi; Campisano, Karen



Efficiency of Solar BiOSOIIAS DIYING.......couioioiiiiiieie ettt sttt et be e e b e e et e s e ebeebesbesae e enseneaneenis 322
Roediger, Markus; Grosser, André

Rethinking an Old Technology — New Digester Design Reduces CAPEX and OPEX ........cccccovvieiiiiieneneneieeseens 331
Gurieff, Nicholas; Hoejsgaard, Soeren; Boyd, Jason; Kline, Michele

Niagara BioSOliAdS: A CaSe STUAY .......ceiveiiiieiiiii ettt st et et et e b e seeteebeebess et e e es s eteebeebesbesbeseensereareans 341
Boyd, Geoff

Comparison of Class A Systems Small Digester FaCilities..........cooiiiiiiiiiiiiee e 353

Currie, John R.; Clark, Sidney E.; Leavitt, Dan; Brucker, Jim; Lewis, Scott
Modeling Of the Mesophilic Digestion Process at the San Jose/Santa Clara Water Pollution Control

o Lo | OSSO TSSR SRR 369
Yerrapotu, Bhavani; Ekster, Alex; Vermande, Stephanie

ATe WE OVEr-IMiXinNg OUE DIGESTEIS? ...cuiiiiieieieiieeett ettt sttt ettt e st et et esesbeebesbesbe e eneeseebeabesbenbeeensaseaneas 374
Shea, Tim; Bauer, Tim; Berg, Matthew; Burkhart, Michelle; Gabel, Dale; Green, Dave; Whitlock, Drury

Successful Long Term Biosolids Planning: Culmination of a Decade Long Biosolids Master Plan ...............cc.c....... 386

Lackey, Kent A.; Crump, Frank C.; Hargrove, Ron; Ashburn, Randy

Impacts of Water Treatment Plant Residuals on Wastewater Treatment Plant Biosolids Programs — A

(O I (1 o YOO OSSOSO 411
Miller, Brandt; Dassanayake, Chamindra; Smith, James E.

Evaluating Biosolids Management Alternatives in Northeast Tennessee: A Cooperative

Y S =T o] F= Vo a1 o I = 1 ] o F TSSO 426
Bullard, C. Michael; Sorah, William; Coetzee, Johann; Brown, Lee; Cox, Gordon; Ensor, Niki
Back to Life: Charting A Course To Resurrect A Failing WW TP ........c.coiiiiiiiiiice et 443

Wimmer, Robert; Lackey, Kent

Belt Filter Press Dewatering Trials with Cambi Thermally Hydrolyzed Biosolids — Evaluation of

(O gy (o= T o] g g (o=l OF ) =] o - OSSR 453
Fountain, Paul; Murthy, Sudhir N.; Kellecher, Kevin; Schafer, Perry; Cooper, Alan; Kasirga, Ersin; Lee, Kean;
Machisko, John; Higgins, Matthew

Process Assessment to Performance Testing: Transitioning from Plate and Frame to High Solids

(=T ) {00 [T B Lo =] o [ oo OSSO SPSPRT 461
Cubbage, Laurissa; Bullard, Michael; Long, Hunter; Whitaker, Jennifer; Wichser, Robert

Innovations for Optimizing Centrifuge Solids Dewatering of Undigested and Separated Primary and

Thickened Waste Activated Biosolids Clark County Water Reclamation District Solids Dewatering

1ol 1 11 OSSOSO 466
Johnson, Bruce; Edenburn, John; Montoya, Michael
Taking Your Digester Gas on the Road: The Case to Upgrade Digester Gas for Vehicle Fuel..............ccoocovvennnne. 478

Jacobson, Eron; Schettler, Jim; Muller, Christopher; Luo, Jing
Coordinating Utility Billing Rates to Maximize the Benefit from Onsite Energy Generation and

Combined Heat and POWEK SYSTEIMS........cuiiiiiiieie ittt et b et eb b b et e e b e e bttt beebe b e e st ebe e 503
Lisk, Bryan R.; Dodson, John J.; Bullard, C. Michael

Try Before You Buy — Bench-Scale Digestion Evaluation of Potential Co-Digestion Waste Streams............c.c..cc..... 514
Hardy, Scott A.; Tandukar, Madan; Pavlostathis, Spyros G.; Porter, Richard; EImendorf, Holly

Evaluating the Effect of Operating Conditions on the Energy Potential from Anaerobic Digesters...........c.ccccvvenne 527
Muller, Christopher D.; Dimmick, Carolyn; Keaney, Jonathan; Lynch, Eian; Pugsely, Steven

Optimizing the Value of Your Biogas — Irvine Ranch Water District's Drive for Energy Balance.............cccccocuv... 545

Scanlan, Patricia; Malloy, Steve; Spangenberg, Carl; Queiroz, Gustavo; Olson, Scott; Buhrmaster, Dan; Polo,
Christine; Clark, Jim
Nutrient Recovery From Was Streams for Struvite Control and Recycle Load Reduction............c.cccccoceneiiinencne. 564
Latimer, Ron; Nguyen, Vivi; Smeby, Kristen; Vadiveloo, Enrique; Pitt, Paul; Sawyer, Hazen; Harris, Robert;
Porter, Richard; Elmendorf, Holly; Richards, Tyler

Reducing Biosolids Phosphorus by Efficient Release and Harvesting of PhoSphorus ..........ccccceoveiiiiivencicicesee, 590
Grooms, Alan L.
Barriers to Biogas Utilization for Renewable Energy — What's Keeping WWTPs from Using Biogas...................... 608

Stone, Lori; Qi, Yinan; Willis, John; Durden, Karen; Hemenway, Caroline; Beecher, Ned; Greenwood, Rob;
Fillmore, Lauren; O'Connor, Kathleen

Pilot Scale Co-DigeStion Of FOG ........ccciiiiiiiiiie ettt sttt e st e e be et e b et e e e st e reebe et e s tesbe s ensesaereatas 628
Vandenburgh, Scott; Razaviarini, Vahid; Malik, Shahid; Buchanan, lan; Katalambula, Hassan; Parry, David

Performance of Acid-Gas Anaerobic Digesters for Minimization of Siloxane and Hydrogen Sulfide in

LLg Tl =TTl Fo L OO SO STV PP TOTSRUPORPRTON 639
Bowles, Evan C.; Novak, John T.; Bott, Charles B.; Pruden, Amy

What Do You Feed a Hungry Digester? Assessing the Market for Co-Digestion in Central Maine............ccccccceue. 654
Beecher, Ned; Richardson, Mac; Donovan, John

Sustainable (Low Energy) Digester Linear Motion Mixing — “Show Me The Data” ..........c.cccocevvieienienennneiesieenine 674

Oerke, David; Ramirez, Fred; Berg, Matthew



Keeping a Finger on the Pulse of Our Industry: A National Survey of our Biosolids and Digester Gas

L =T R T o o Tod =SSR 692
Yoo, Megan; Beecher, Ned; Stone, Lori
Sustainability Comparison of Class A and Class B Biosolids TeChNOIOQIes.........ccveviiiirieieriinieiiiiee e 700

Devin-Clarke, Dana; Muller, Chris; Wilson, Steve
Reduction of Greenhouse Gas Emission and Conservation of Nitrogen and Phosphorus During Swine

IMIANUIE COMPOSTING ...ttt ettt bbbt bbb e st h e ek e b e e bt s 4o e e e h e e b £ e bt e b b e b et e st e b e ebeeb e e b e ebe e et et e ebennes 708
Zheng, J. X.; Wei, Y. S.; Wu, X. F.

A Sustainable BioSOIiAS DIYING PIOCESS. ........cuiiiiiiitiiiiieiei ettt sttt se ettt b e bttt ebe st e b e b et e b e ebeabenbeane 719
Newton, Jim

WERF ROSI Project — Do We Need a Revised Time-Temperature Requirement to Achieve Class A

2T T 1Sl ] [T OSSO TTSSRSRPRP 726
Higgins, Matthew J.; Murthy, Sudhir N.; Aynur, Sebnem; Beightol, Steven

NSF International Develops New Protocol for Sewage Sludge Processing into Organically-Enhanced

GraNUIAE FEITIIZEIS. .......ciiiiiiiccc bbbt bbbt b btttk 734
Riddell, Kim; Davison, Patrick; Weber, David A.

Demonstration of a Process to Further Reduce Pathogens in Biosolids: Wenatchee Biosolids

TrEATMENT IMEENOA. ...ttt bbb et b e bt e bt e bt e b e b et et et eb e e b e b nb et e e et ebeane 743
Frazier, Daniel; Shaw, Jessica; Moser, Pete; Sattler, Kathy; Danielson, Richard

Keeping it Within the Fence: Dispersion Modeling, Piloting, and Innovation Help the City of Bryan,

Texas CONtrol DEWALEITNG OTOFS. ......c ittt ettt et st e e et eseebesbeseeaae s enseseeseebesaeabessemseseaneabeebeabeseebaseaneaseanens 755
Moss, Lynne H.; Santoro, Kristen D.; Jurica, Mark; Harris, Victor

An Impact of Iron on the Digestion Efficiencies and Odor Generation of Multi-Stage Anaerobic

Do L= Ao TS V] (-] o RSOSSN 766
Kim, Jongmin; Novak, John T.

Valoris™, The Missing Link for the Effective Treatment of Sludge and Digestate .............cocoeveveirienieneneicininenene 776
Cheyrou-Lagreéze, Arnaud

IMProved SOIAr BIOSOIIAS DIYEES .........oiiiiiieieeett ettt ettt ettt b e et e e st eb e et e et e se e e e s e eneebeebeabeseenseneaneaneaes 789
Weinert, Dieter; Grosser, Andre

Going Waterless For Sewage Sludge Incinerators — Can It BE DONE? .........ccoeiiiiniieiiniciie s 805
Rowan, James; Hooper, Richard; Kasarabada, Ajay; Queiroz, Gustavo; Dachille, Frank; Welp, James

Characterizing the Risk to Groundwater Quality from Biosolids Beneficial Use ACtiVities ........cccccoevvvvvevenciininenn, 821
McFarland, M.; Kumarsamy, K.; Brobst, R. B.; Hais, A.; Schmitz, M.

Development of a Land Application Program for Class B Biosolids at the North Davis Sewer District.................... 831

Fasth, William; Cowan, Kevin; Heck, Phillip; Fugal, Andrew
When Your Cup Runneth Over — Experiences at the City of Raleigh, North Carolina Neuse River

Wastewater Treatment Plant In Urgent Short-Term Biosolids ReEMOVaL ... 849
Moyer, Jack; Woody, Tim

Nitrate Movement in Soil Profiles after Biosolids Land Application in a Dryland Ecosystem ............ccococvvveinienns 857
Gilley, Alicia; Mitchell, Bryan

Bioassay of Biosolids in an Operational Scale Field Trial........cccccooiiiiiiiiiiii e 877
Evans, T. D.; Smith, S. R.

Process and Economic Benefits of Sidestream TreatmMent ... 889
Bilyk, Katya; Taylor, Ron; Pitt, Paul; Wankmuller, David

Sustainability Evaluation of Food Waste Management TeChNIQUES ..........ccccooiieiiiieiiiie e 907
Vandenburgh, Scott; Clark, Cameron; McPherson, Cale; Parry, David L.

A Theoretical and Practical Evaluation of Struvite Control and Recovery: Two Case Studies...........c.cecvrveririeennnn 927
Vadiveloo, Enrique; Fergen, Robert; Moncholi, Manuel; Pitt, Paul; Sharp, Robert; Wankmuller, David; Latimer,
Ron

Best of Both Worlds Efficiently Managing C for Energy Optimization..........cocoe i 956
Queiroz, Gustavo; Santha, Hari; Kobylinski, Edmund

Bridgeport's Sustainable BioSOIIAS OPTIONS..........ciiiiiieieieiese ettt sttt et besbesbesse e e e eneenesbeeaenean 974
McFarland, Wayne E.

Recovery of Effluent Heat for Beneficial Use in Biosolids Stabilization ..o 981

Lonergan, Robert; Maxwell, Mark; Gilman, Megan; Deussen, Dick
Enhanced Digestion with Exelys™-DLD — A Direct Pathway to a Sustainable and Cost Effective

Wastewater TreatMENT PIANT..........oo bbbttt b e bbbt h bt b e bbb e et ebeane 1001
Gurieff, Nicholas; Nielsen, Bente; Adeler, Ole Fritz; Boyd, Jason; Kline, Michele



Anaerobic Membrane Bioreactors (ANMBR) for Sludge Digestion: TWAS Versus Mixed Sludge............ccccceeeneee 1011
Pileggi, V.; Dagnew, M.; Parker, W.; Seto, P.

Comparing Thermal Hydrolysis Processes (CAMBI™ and EXELYS™) For Solids Pretreatmet Prior

oIy AN g E= e o] ool I T o o o OSSPSR 1024
Abu-Orf, Mohammad; Goss, Terry

A Comparison of the Temperature Phased Anaerobic Digestion System to the Single Stage Anaerobic

DIGESTION SYSTEIM ...ttt bbbt bbbt bbb e b e b £ e b e e E e b nH e e s e e h £ ek e e E e e bt nbea e s e en b eb e ekt e b e nb et eneeneabeaben 1037
Kim, Jongmin; Novak, John T.
Control of Ammonia Sensitivity in Thermophilic and High Solids Anaerobic Digestion..........ccccoovoeieneiciniennnnn. 1049

Wilson, Christopher A.; Rodriguez, Ana M. Arango; Novak, John T.
Global Development of the ATAD Process and its Significant Achievements in Energy Recovery and

L ]2 LT o SO TORSSRORTRO 1060
Smith, James E.; Bizier, Paul; Sobrodos-Bernardos, Lucia

Nutrient Recovery, an Emerging Component of a Sustainable Biosolids Management Program...........c.ccccccveenen. 1078
Jeyanayagam, Samuel; Hahn, Thomas; Fergen, Robert; Boltz, Joshua

Does the Addition of High Strength Wastes Affect Biosolids QUAalILY? ...........cooieiiiiiniiiiieee e 1089
Sierra, Natalie V.; Noibi, Morayo; Jones, Bonnie M.

Considerations in Using Thermal Hydrolysis for Pre-Digestion Processing in North America..........c.ccoceoeenienuene. 1101

Schafer, Perry; Newman, Gary; Krugel, Steve; Stigers, Tracy; Chapman, Tom; Muller, Chris; Braswell, Philip
Sludge Disintegration Application for Enhancing Anaerobic Digester Performance for the Water

Conservation Plant, ViSalia, CA ...ttt 1110
Thakral, Surendra; Roehl, Marc; Seeta, Vamsi; Arora, Madan; Waul, Christopher; Skager, Paul
Pyrolysis of Dried Biosolids for Increased Biogas ProdUCTION ...........ccoiiiiiiiiiieiiiene e 1128

Parry, David L.; Lewis, F. Michael; Vandenburgh, Scott; Haug, R. Tim; Amador, Janelle

Turning Biosolids into Green Energy: Comparing Anaerobic Digestion with Combined Heat and

Power to Close-Coupled GasifiCAtION...........ciiiiiiee ettt et b et e be st b e e eneereanea 1140
Peric, Marija; Abu-Orf, Mohammad; Stinson, Beverley; Davies, Grant; Goss, Terry; Taylor, Robert; Amad, Sam;
Belschner, Dale; Hartz, Frank; Selock, Kevin

Maximizing Energy Recovery from Sludge Kitchener WWTP Case StUAY ......cccccveveiiiiiniiieiiiceseseseiee e 1164
Ross, Deborah; Bicudo, José; Coleman, Pat

Cornell University Renewable Bioenergy Initiative (CURBI) ........coviiiiiiiiiiee s 1188
McFarland, Wayne

A Net Energy Comparison of Anaerobic Digestion vs. Ultra-High Temperature Gasification to

ACHIEVE ZEIO ENEIQY ....eeveeieeiieieete ettt sttt st e b et e et e st e te e b e e ke st et e e es e e b e e bt et e sbeebe st en b e st e st abeabesbentenbeseeneatenaens 1192
Noll, Scott A.

FOG - A Proven High Efficiency Renewable Energy Source, Not a NUISANCE...........cccvviiviirieieiee e 1207

Thakral, Surendra; Palacios, Ronald N.; Sun, Louis; Seeta, Vamsi

Effect of Nanosilver and Antibiotic Loading on Fate of Antibiotic Resistance Genes in Thermophilic

and MesSophilic ANGEIODIC DIGESTEIS ..ottt bbbttt b e bbb e e e e bt bttt sbesbe b e e e ne b e 1221
Miller, Jennifer; Novak, John T.; Pruden, Amy; Knocke, William R.; Young, Katherine; Young, Yanjuan;
Vikesland, Peter J.; Hull, Matthew

Investigation of a New Anaerobic Side-stream Reactor (ASSR) Process for Sludge Reduction in

Biological WasteWater TIrEAIMENT .......cciiviieieeiti ettt ettt e et e e e s e te s be s b et e b e e eseebeebesbeste b e seensareaneas 1235
Chon, Dong-Hyun; Park, Chul

Morehead City Benefits from New Enhanced Biosolids Drying Technology..........ccccoceveierineieiinieniieneeescsieniens 1249
Fecher, Gayla; Christy, Richard; Rubin, Albert R.; Van Bramer, Robert; Williams, Daniel

Improving the Digestibility of Green Algae by Anaerobic Co-digestion with Waste Activated Sludge ................... 1272
Wang, Meng; Park, Chul

Determination of Residual Polymer Concentration Using UV-Visible SPeCtroSCOPY ........occvrrerireenneneseienieiennane 1281

Gibbons, Meaghan K.; Ormeci, Banu
The Changing Landscape of Biosolids Management In North Carolina — The 21st Century's First

Decade and Predictions fOr the NEXE ONE..........c.ciiiiiiiicii it 1291
Forbes, Robert H.; Carpenter, C. Scott
Biosolids- and Yard-Waste-to-Energy Feasibility Study in St. Petersburg, FL ..o 1306

Willis, John; Marshall, Steve; Cassady, George; Bosso, Todd
If Not Land Application, Then What? Master Planning for Three Utilities Reveals Trends in Biosolids

Management ACK0SS the CarOliNAS............eieiiiiiieie ettt sttt se et e tesbeseen e eeseeteabesbestebeseeneareanens 1314
Treadway, Jonathan; Tsang, K. Richard; Travaglia, Alex

Biogas Use iN Chapel Hill, NC ..ottt sttt be bbb esteteebesbeste st e e enseraareas 1325
Schuler, Peter; Davis, Patrick; Anipsitakis, George; Willis, John

Digester Gas Energy Recovery — Deciding Between Driving Blowers or Making Electricity ............cccooeiviiiniennns 1346

Rohrbacher, Joe; Lisk, Bryan; Bullard, Michael; Whitaker, Jennifer; Wichser, Robert C.; Frederick, Thomas



Successful Application of the First EXELYS™ Continuous Thermal Hydrolysis System in an
Operational WWEP i DENMATK ..ottt ettt e b e e et et e e e b e e beebesbesbe e eneeneeneenas 1364
Gurieff, Nicholas; Hoejsgaard, Soeren; Nielsen, Bente; Kline, Michele

Criteria for Prescriptive Design Build Focused on DC Water's Biosolids Program Objectives and

CONSEIAINTS ...ttt bbb bbb bbb bbb e e bbb bttt b bbbttt b bbbttt 1378
Newman, Gary; Schafer, Perry; Stern, Don; Jacobson, Eron; Low, Edmond; Garber, Jeff; Kharkar, Salil; Mukira,
Duncan

Extreme Cost Savings at Extreme Depth: Geothermal Treatment of Biosolids Through Deep Well

0] =Tt o o OSSPSR 1397

Bruno, Michael; Couture, Jeff; Moghaddam, Omar
Challenges Faced and Solutions Found During the Salt Lake City Water Reclamation Facility

AN G Lol o] o] [oll BT [= 1= g U oo - Lo TSSOSO UTRSUPRRRPRT 1406
Whitlock, Drury; Demke, Giles; Christensen, Dale; Schwing, Jim; Barber, Doug; Pollock, Dannie
A Case Study of Start-Up Considerations for 2TPAD Anaerobic DIigestion ... 1421

Borneman, Robert C.; Canella, Alice; Dassanayake, Chamindra Y.

Lessons Learned in Design and Commissioning of Digester Gas CHP Energy Recovery Projects in a

Design/Build Project Delivery ENVIFONMENT ........ccooiiiiieiiiiieie ettt ettt st e st e e sesneste b 1431
Hardy, Scott A.; Reisinger, Michael; Schoeck, Richard; Minchey, Adam; Porter, Richard; Bush, Robert

Author Index





