
 

 

The Global and National Context for Biosolids 

Michael Jacobson, The Pennsylvania State University, Department of Ecosystem Science and Management 

 

Sustainable agroforestry has emerged as a discipline globally for dealing with serious challenges of climate 

adaptation and carbon management, as it offers communities economic as well as environmental benefits. The 

presentation will draw on current research in Africa for lessons that are applicable to ecological and climate 

challenges in and around our coastal cities in the Mid Atlantic, anticipating changes in ecosystem changes and 

stresses on today's agricultural systems. 
 

Dr. Michael Jacobson is a professor of Forest Resources in the Department of Ecosystem Science and Management 

at Penn State. He teaches courses in forest economics, global agricultural systems, agroforestry and international 

forestry. He has received over 70 grants and contracts and over $4 million in external funding in topics related to 

forest economics and finance, agroforestry, and bioenergy, invasive species, and land restoration. He has a 

significant presence in international activities, including experience working in over a dozen countries in Africa. He 

is an extraordinary professor at Stellenbosch University in South Africa, in addition to having current projects in 

Kenya, Morocco, and Zambia. His academic and research interests include the water-energy-food nexus, bioenergy, 

and international sustainable forestry. 
 

 

Blockchain Biosolids: How Digital Technology Can Revolutionize Biosolids Management 

Bill Toffey, Mid Atlantic Biosolids Association 
 

At our doorstep is a revolution in digital technologies: 5G Networks, Virtual Reality, Artificial Intelligence, real-time 

sensors, remote-sensing drones, GPS guided equipment, for instance. The future world's data systems will be less 

characterized by the Google-style datacenters than by a global distributed network of "supercomputers" sitting on 

our desks.  Pulling these together is "Distributed Ledger Technology (DLT)," also known as Blockchain Technology. 

The block in block chain are "transaction blocks," information units that are assigned a "cryptographic code" to 

which participants in the transaction have secure access.  Bitcoin is the most familiar transaction block that is 

tracked by DLT, but what if a load of biosolids was just such a block? The character of that block could be assigned a 

large number of monitoring, reporting and verification data (MRV): nutrient and pollutant concentrations,  

production statistics, transportation movements, land application locations, soil health qualities, crop production 

yields, unmanned drone photos, carbon sequestration, phosphorus loadings, odorant compound emissions, and 

others. In this way, the kind of "trust and transparency" that is promised with currency transactions with Bitcoin 

would be achieved with "Blockchain Biosolids." In this way, too, the place of biosolids resource recovery can take 

its rightful place in the "circular economy" and humanity's response to climate change. 
 

Bill has 40 years’ experience in municipal wastewater, environmental and energy management.   He is the principal 

of Effluential Synergies LLC, a sustainable residuals consultancy, and serves as the Executive Director of the Mid 

Atlantic Biosolids Association, a trade group that covers seven states and supports an industry with 700 biosolids 

generators and 1,900 professionals. For 20 years prior to this position, he managed biosolids operations for the 

Philadelphia Water Department. During his career he has authored over 70 papers and presentations to a range of 

local, national and international technical audiences, which includes operator training manuals and programs. Over 

the past five years, he has authored 90 monthly biosolids reports to MABA members. Bill graduated from the 

College of Agriculture and Life Sciences at Cornell University, and has a Masters of Regional Planning degree from 

the University of Pennsylvania. He is active in national and international professional organizations. 

 

 



 

 

Biosolids Regulations and Nutrient Management 

 

Update on EPA's Reinvestment in the Biosolids Program 

Elizabeth Resek, US EPA Central Office 

 

EPA has renewed its commitment to biosolids, and has brought on staff whom, along with Resek, are working on a 

program that includes these activities, among others:  EPA’s PFOA and PFOS risk assessment efforts; development 

of a chemical screening approach for existing chemicals found in biosolids; PFAS biosolids methods development; 

ongoing research; and outreach. This presentation will be an update of the programs and issues on which Resek's 

team is working. 

 

Elizabeth Resek is the EPA Central Office Biosolids lead. She is in the Health and Ecological Criteria Division of the 

Office of Water. Prior to accepting this position, Resek’s career at the EPA has brought her through the evaluation 

of risks of pesticide residual in waters and sustainable material management. 

 

 

Land Management Strategies for Mitigating P Release to Waters 

Amy Shober, University of Delaware  

 

Protecting agricultural watersheds from excessive phosphorus release to streams has proved more complicated 

and nuanced than hoped.  No-till practices have not been the panacea for minimum P release, and practices of 

cultivation tillage have shown to have multiple benefits for weed control as well as nutrient management. Manures 

and biosolids are sources of soil carbon which, while containing phosphorus, are necessary inputs to our farm soils, 

even when those soils are showing elevated total phosphorus levels, This presentation will provide strategies for 

balancing soil, water and crop needs, including treatment of organic nutrient sources to reduce risks of P release. 

 

Dr. Amy Shober is Professor and Extension Specialist in the Department of Plant and Soil Sciences at the University 

of Delaware. Dr. Shober received her doctorate from the University of Delaware. Her Masters degree in Soil Science 

from Pennsylvania State University included research on land application of biosolids. Her primary research focus 

today is phosphorus and soil health management, with particular focus on coastal plain soils, in both agricultural 

and horticultual applications. 

 
 

Technology Overview: Renewable Nutrients Phosphorus Extraction Process Update 

Garrett Pallo, Renewable Nutrients LLC 

 
 

 

 

 

 



 

 

 

 

 

 

PFAS and Biosolids 
 

PFAS in Wastewater and Biosolids 

Scott Grieco, Jacobs 

Per- and Poly- Fluoroalkyl Substances (PFAS) are a large family of organic compounds, including more 

than 3,000 artificial fluorinated organic chemicals used since the 1940s. PFAS have unique surfactant 

properties and have been used extensively in surface coatings and protectant formulations for 

consumer products including paper and cardboard packaging, carpets, clothing, construction materials, 

and non-stick coatings. Sources of PFAS in WWTP influent can be industrial discharges, landfill leachate 

discharge and household sewage. In some rare cases, aqueous film forming foams (AFFF) used at 

airports with firefighting training activities have resulted in contamination of soil and groundwater that 

could then leach into groundwater or stormwater that enters sanitary sewers via inflow and infiltration.  

PFAS have the unique combination of high persistence, solubility, and environmental mobility. Several 

PFAS have been detected at very low levels in soils, sediments, surface and groundwater, in plants and 

animals, and in human blood serum. Though thousands of PFAS have been synthesized, the evidence 

that exposure to PFAS is associated with adverse health effects in humans is limited to only a few 

substances studied at a few sites.   Exposure to PFAS can occur through several pathways, including 

ingestion of food, house dust, and drinking water. The primary regulatory focus has been on PFAS in 

drinking water but the importance of drinking water relative to other pathways is uncertain. PFAS bio-

magnify in fish and wildlife, prompting numerous studies on ecological effects from PFAS exposure.   

Recent studies have shown PFAS in WWTP influents to be in the tens to hundreds of nanograms per liter 

(ng/L). Conventional sewage treatment methods do not efficiently remove PFAS. Application of biosolids 

from WWTPs as a soil amendment can result in a transfer of PFAS to soil, which can then leach to 

groundwater or be available for uptake by plants and soil organisms and biomagnify to grazing livestock. 

EPA established a drinking water Lifetime Health Advisory (LHA) of 70 ng/L for the sum of PFOA and 

PFOS in 2016. The LHA is not an enforceable standard but a guidance value. Even with their PFAS Action 

Plan released in 2016, EPA is taking a cautious approach in considering a standard. Meanwhile, U.S. 

states and Canadian provinces are using a variety of approaches to derive standards. Enforceable 

regulatory limits are being set without a consistent approach, leaving the public and facility owners 

confused and frustrated by the lack of consistency.   This presentation will address the following 

questions related to Per- and Poly- Fluoroalkyl Substances (PFAS) in wastewater and biosolids:  What are 

PFAS?  Why are PFAS in wastewater?  Is landfill leachate the primary source in wastewater?  

Dr. Grieco has over 27 years of experience in the evaluation, design, and optimization of industrial 

wastewater treatment systems and is recognized nationally as a PFAS Subject Matter Expert. He is 

currently serving as the Technical Director on several studies to evaluate treatment approaches to PFAS 

in leachate, biosolids, and water/wastewater. Dr. Grieco leads multi-disciplinary teams of 

engineers/scientists, interacts with senior technologists/management, and works directly with client 

senior leadership in assessing technical solutions, minimizing projected life-cycle costs, and reducing 

environmental liabilities at industrial facilities. Prior to joining Jacobs, he directed activities for a private 

technology development and treatability testing laboratory. Under his direction, bench and pilot-scale 

technology development programs were completed for precipitation, adsorption, biological treatment, 

advanced oxidation, and electro-coagulation. 

 

Is Complete Destruction of PFAS in Sludge Possible? Experimentation and Challenges of Combining 

Thermal Dryer and Thermal Oxidation to Treat PFAS Laden Sludge. 

Sudhakar Viswanathan, Veolia 

 

Rising concern of Perfluorinated alkylated substances (PFAS) contamination of water and soil has 

sparked interest in this emerging contaminant as it pertains to wastewater sewage sludge. Two groups 

of PFAS are of concern for human health and the environmental, namely perfluoroalkyl sulphonates 

(PFOS) and perfluorooctanoate (PFOA), especially concerns regarding persistent and bioaccumulative 

nature of these compounds. Combustion is emerging as the leading candidate for complete and ultimate 

destruction of PFAS from sludge. PFAS compounds such as PFOS when combusted breaks down into 

easily scrubbed/separated gases such as CO2, H2O and HF. In early 2000’s, the United States 



 

Environmental Protection Agency and 3M claimed that degradation of PFOS occurs at temperatures 

above 600°C, this however resulted in the formation of potent greenhouse gases CF4 and C2F6. Another 

related study showed that thermal treatment of PFOS-contaminated sludge with an addition of Ca(OH)2 

reduces the emissions of CF4 and C2F6 in favor of CF3H and formation of solid CaF2 and Ca5(PO4)3F. A 

subsequent study found that combustion of PFAS does not result in PFOS by-products, this is critical 

while applying combustion as the treatment for PFAS laden sludge. Veolia has developed and 

successfully installed a safe and sustainable drying and combustion system for municipal sludge. This 

process called BioCon ERS combines the efficiencies of a convective air medium temperature belt dryer 

with a biomass furnace, which uses the dryer output (dry product) as a biofuel. The intent is to 

completely combust all organic material. The heat available in the exhaust is captured and used as 

process heat in the belt dryer. This integrated dryer and energy recovery system is sustained by heat 

generated by the combustion of biosolids to drive the drying process, and in turn the dried material 

fuels the combustion system, making it a fully energy sufficient and sustainable operation. In 

anticipation of applying this technology for the treatment of PFAS laden sludge, a bench scale oxidative 

study was undertaken in collaboration with the University of Dayton Research Institute in Dayton, Ohio. 

The goal of the study was to study the fate of PFAS in sludge, solid residue and emissions from the 

process. The experimental setup included a thermal reactor that is batch-charged, continuous flow 

reactor system. This system was configured to represent gas-phase behavior in a full-scale waste 

incinerator prior to air pollution controls. This set up allows to study combustion at various conditions, 

including adjustments to temperature, oxygen applied and dwell time to mimic controllable conditions 

within the ERS. This paper will share the results of the bench-scale study of PFAS in sludge, and the fate 

of PFAS from that bench scale experiment. The relationship between the bench scale results and the full 

scale ERS will be presented and discussed. 

 

Sudhakar Viswanathan is responsible for developing biosolids and bioenergy projects for Veolia, a world 

leader dedicated to water, waste and energy management. He has a master’s degree in environmental 

engineers from Syracuse University and has varied experience in roles that include research, 

development & industrialization, product management and more recently business development. 

Sudhakar has 20 years of industry experience, formerly with Suez and currently Veolia, two of the 

largest environmental companies in the world. Sudhakar has authored over 25 papers and has 

presented at regional, national and international conferences 

 

Technology Overview: Methods for Assessing Health and Environmental Risks of Organic 

Micropollutants in Biosolids 

Stephen Zemba Sanborn, Head & Assoc. 

 

 

 

 

             

             

             

             

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 
 

Oxidative Processes for Biosolids Management 
 

Potassium Ferrate: An Environmentally Friendly Strong Oxidant and Disinfectant 

Donald C. Rhule , Rhule, LLC 

Potassium ferrate (K2FeO4) is a non-chlorine, environmentally friendly oxidant with a “tunable” 

oxidation potential greater than ozone and other oxidants commonly used in water treatment. It reacts 

completely in aqueous systems and requires no chemical post-treatment.  Ferrates are effective at 

oxidizing organic and inorganic compounds in water for removal via coagulation and filtration. Ferrates 

have also been credited with removal of phosphates, heavy metals, deactivating residual drugs and 

pesticides, reducing organic loading to reduce biochemical oxygen demand (BOD) and removing color 

and odor. Ferrates have shown tremendous promise wastewater treatment applications for disinfection 

of spores, bacteria, viruses and protozoa. The capability now exists to scale up the production of 

potassium ferrate in a cost-effective manner, and strategic partnerships with businesses and utilities are 

now being sought to advance the commercial use of ferrates. 

Don has worked in the chemical & water processing business for over 30 years and has a proven record 

in leading both small and large companies and industries to solutions that are effective, efficient, and 

profitable. While serving as Global Business Development Leader for GE Water & Process Technologies, 

he was responsible for Global Channel Partner development and management and established Channel 

Partner agreements for water and process treatment. Don's vast experience and strong knowledge base 

has served his clients and team members well in building a huge network of service providers, problem-

solvers, and product developers in the industries that involve dredging, dewatering, and other related 

solutions to large and small companies and municipalities. He was often called upon to mentor young 

new employees and sometimes more experienced employees and is considered to be one of the most 

respected trainer/instructors for skill and client relations. Don has been presented many honors, and he 

is a 3-time recipient of GE's coveted Eagle Award.  Don's National and International presence in the field 

of chemical & water processing has brought many long-term and highly regarded relationships. 

 

The Evolving Role of Regional Biosolids Incineration 

Ian Piro, Isle Utilities 

 

Biosolids management is a common and time sensitive pain-point encountered by many utilities. The 

concerns tend to revolve around increasing costs of hauling, treatment and disposal of biosolids, 

tightening regulations and lack of regional biosolids management facilities. While burdensome, 

innovative solids handling practices offer an opportunity to significantly reduce costs while potentially 

generating net positive economic value. This presentation will highlight international trends in biosolids 

management and feature 10 innovative resource recovery technologies. There will be a focus on 

enhanced dewatering, drying, digestion/stabilization, enhanced digestion, destruction, and nutrient 

recovery technologies. 

Ian has a diverse background in public utility management, wastewater operations, environmental 

compliance, and strategic planning. As the former Environmental Compliance Manager at DELCORA, Ian 

led regulatory affairs and strategic planning efforts for the Authority, serving a population of over 

500,000. Ian understands the complexities and challenges facing the water sector and works closely with 

utilities and technology providers to identify and adopt innovative technologies and best practices. Ian 

has a Bachelor of Science in Biochemistry from Villanova University with minors in Bioengineering and 

Chemistry and a Master of Science in Environmental Science from Drexel University. He maintains a 

Class A Wastewater Treatment License for the State of Pennsylvania. 

 

Technology Overview: Update on the Morrisville PA Gasification Project 

Brian Novak, EcoRemedy LLC 

             

             



 

 

 
 
Biosolids as a Recyclable End Product 

 

Characterization of Biosolids Cake from New York City Wastewater Resource Recovery Facilities 

Zhongqi (Joshua) Cheng, Brooklyn College of The City University of New York 

The New York City Department of Environmental Protection is working towards a goal of zero landfilling 

of biosolids by 2030. This ambitious commitment puts the city on a path toward long-term waste 

reduction and heightened sustainability.  On the other hand, urban soils are receiving increasing 

attention because of their central role in supporting ecological functions of urban systems and long term 

sustainability and resiliency of cities. However, urban soil is well known to be of poor quality in general 

and not optimal for plant growth. Furthermore, because of the widespread contamination in urban soils, 

clean soil is needed to mitigate the health risk while providing a healthy growth medium. This clean soil 

is often imported from outside of New York City with substantial associated costs and environmental 

impacts. There is great potential for biosolids to be used in urban applications (such as land restoration 

and reclamation, lawns, green infrastructure, and even urban horticulture & agriculture) to improve the 

environment while addressing the disposal challenge of an otherwise useful organic residual.  As part of 

the short- and long-term planning associated with achieving the zero waste goal, there is a need for 

current and relevant compositional information regarding biosolids generated in NYC and its suitability 

for reuse, as well as research and development related to new solids handling approaches and 

technologies being considered at the 14 wastewater resource recovery facilities (WRRFs).  As a first step 

towards this understanding, NYCDEP partnered with Brooklyn College and the City College of New York 

to characterize the City’s biosolids cake.  For a year, monthly biosolids samples are being collected from 

the six WRRFs with dewatering facilities, and characterized for a range of physical, chemical and 

biological parameters. These include: %solids, %organic matter, total C/N/P/S and total micronutrients, 

plant available major nutrients (nitrate, ammonium, phosphate, Ca, K and Na) and micronutrients (B, Co, 

Cu, Fe, Mn, Mo and Zn), water-soluble P/K and micronutrients, pH, salt content, carbonate content, and 

chemicals under US EPA 503 risk evaluation for regulation (barium, beryllium, manganese, silver, 

fluoranthene, pyrene, 4-chloroaniline, nitrate, nitrite, and molybdenum). The heat potential (BTU), 

inert/grit contents, struvite presence, and microplastics are also being investigated. This presentation 

will summarize preliminary results from the biosolids characterization study. This study will establish a 

baseline for the biosolids produced by NYC DEP to: (1) inform their potential for beneficial reuse, both as 

it relates to possible in-facility process variations and changes (e.g. thermal hydrolysis, advanced 

nutrient relocation, improved screening and grit removal), but also as it relates to post-processing 

technologies (such as composting); (2) Develop a profile to guide the production and use of products 

suitable for local markets (the urban soil landscape) and beyond. In addition, we also anticipate this 

research may help develop methods for the analysis and long-term monitoring of various parameters to 

serve as a mechanism for increasing the capabilities of NYCDEP and the biosolids industry to better 

characterize and evaluate biosolids. 

Zhongqi (Joshua) Cheng, PhD Professor of Environmental Geochemistry, Urban Soils and Urban 

Sustainability, Department of Earth and Environmental Sciences, Director, Environmental Sciences 

Analytical Center, Brooklyn College of The City University of New York. 

 

Biosolids End Use – Intersection of Carbon Recycling, Soil Health and Nutrient Addition 

Ron Alexander, Ron Alexander and Associates 

 

Biosolids application, although scrutinized heavily throughout the years, can be proud of the benefits it 

has provided to the agricultural, horticultural and reclamation industries. Biosolids not only provides 

critical plant nutrients, but also soil essential carbon in different forms (and levels of stability). This 

carbon feeds soil microbes, improves soil structure, while providing a buffering effect to the soil which is 

key to it managing a variety of soil contaminants. Improving soil structure improves plant growth, and 

the enhanced soil aggregation may assist in storm water management and enhanced plant rooting. It is 

a key to “soil health”. However, the use of biosolids could be curtailed if the industry cannot make a 

case for the carbon it supplies, and better manage the risk of over application of plant nutrients. The 

nutrient issue must be properly framed, and the industry must do better explaining the form of the 

nutrients applied, and the way they changes through different biosolids processing techniques (e.g., 



 

composting, granulation, charring, etc.). The paper will outline: 1) Keys to soil health, and how biosolids 

helps with it and climate change mitigation,2) Information on discovered beneficial constituents of 

biosolids (e.g., humic substances, plant growth hormones), and 3) Suggestions on limiting phosphorous 

risk, and better understanding water-extractable phosphorus, etc. 

 

Ron has over 35 years of experience in all aspects of biosolids-based product manufacturing, marketing 

and utilization. He has authored 500 articles and presentations on organic recycled product marketing 

and utilization and is the author of ‘The Practical Guide to Compost Marketing and Sales’. He is also the 

recipient of the US Composting Council’s “Hi Kellogg Award for Outstanding Service to the Composting 

Industry”, and its “Clean Water Award”. 

 

 

Technology Overview: Novozymes Product for Improved Digestion 

Chris Flannery, Novozymes          

             

             

             

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
 

Advancing Stabilization Processes 
 

Initialization of THP and Class A Biosolids Production Within an Operating Class B Digestion Facility 

Chris Wilson, HRSD  

HRSD is currently in the process of commissioning and startup of a thermal hydrolysis process at its 54 

MGD Atlantic Treatment Plant while continuously operating its existing Class B anaerobic digestion 

process and biosolids management operation.  Continuation of existing solids operations in parallel with 

startup of the new Class A process drove unique operational strategies such as seeding with liquid 

biosolids from an operating THP facility, serial disinfection of existing solids processes, and sequestration 

of Class A and Class B biosolids during regulatory demonstration periods.  The presentation will walk 

attendees through the decision drivers for early operation and production of Class A solids that made 

this startup both a challenging and unique exercise in facility design, construction, and early operations. 

Dr. Christopher A. Wilson serves as Chief of Process Engineering and Research at HRSD. In this role, he 

supports process engineering and optimization activities at HRSD's treatment facilities as well as 

managing specific projects within HRSD's applied research program. Prior to joining HRSD, he worked as 

engineering consultant who focused on wastewater process engineering and solids processing after 

receiving his Ph.D. from Virginia Tech in 2009.  He is a licensed Professional Engineer in Virginia. 

 

Influence of Thermal Hydrolysis on the Carbon Footprint of Biosolids Management 

Bill Barber, Cambi 

 

Thermal hydrolysis has become a standard method of pre-treating sludge prior to anaerobic digestion 

throughout the world. Currently, there are over 120 facilities employing the technology and range in size 

from approximately 5 to 450 t DS/d. The first plant has been in continuous operation since 1995. The 

benefits and challenges of thermal hydrolysis have been well documented. However, the impacts of 

thermal hydrolysis have a subsequent influence on carbon footprint of biosolids management. By 

changing sludge rheology and enhancing biodegradability, thermal hydrolysis allows existing digestion 

plants to operate at higher loading rates whilst producing more biogas. New build plants need fewer 

digesters. Downstream, dewatering is improved. Thermal hydrolysis is highly influential in altering the 

carbon footprint of biosolids management in the following areas: thickening, requirement for thermal 

hydrolysis energy, digester mixing and retention time, production of renewable energy, dewatering and 

liquor treatment, cake production and classification. Furthermore, as less cake is produced with less 

water in it, thermal systems downstream of hydrolysis and digestion are smaller and require less water 

evaporation. Subsequently, the demand for fossil fuels is reduced. This paper benchmarks a variety of 

biosolids management options with respect to carbon footprint by use of a detailed carbon footprint 

model. The carbon model looks at all aspects of sludge management inclusive of impacts on wastewater 

treatment, such as the treatment of liquors generated by digestion. It examines the impact of thickening 

and all processing downstream up to and including the end use of the biosolids. The model is based on 

determination of components which increase carbon footprint (such as power consumption, direct 

greenhouse emissions, use of chemicals) and components which reduce carbon footprint (renewable 

energy generation from biogas, fossil-fuel displacement by biosolids applied to land, carbon 

sequestration, power generation from burning as examples) and determines the operating carbon 

footprint by difference. High level results show that attaining Class A biosolids typically has a higher 

carbon impact than only requiring Class B biosolids for land application. Furthermore, use of digestion is 

important to minimize carbon impact compared with solutions which have no digestion such as liming, 

raw sludge drying or incineration. Additionally, approaches to maximise the performance of digestion 

further reduce carbon footprint. The use of thermal hydrolysis further reduces carbon impact due to 

improved dewatering which minimizes biosolids cake production and downstream environmental 

impact irrespective of the outlet. In addition to the benchmarking exercise, the paper ends with a review 

of several full-scale case studies across the world where carbon modelling has been used to help 

decision making for biosolids management programs. 

 

Bill is a technical director for Cambi based in North America. In this role he develops biosolids projects 

and assists with research. Prior to this, Bill worked for AECOM in both North America and Australia 

providing consulting services for biosolids projects. Previously, Bill worked for the UK’s largest Water 



 

Utility – United Utilities, in a variety of strategic, technical, financial and research roles related to 

biosolids and was instrumental in the development of Europe’s largest thermal hydrolysis project. Bill is 

a reviewer for several peer review journals and author of IWA’s forthcoming book on thermal hydrolysis. 

Bill has a PhD and degree in Chemical engineering and is a Chartered Engineer. 

 

 

Technology Overview: The Hermitage Experience with Food Waste Supplementation 

Tom Darby, Hermitage Food Waste to Energy Facility       

             

             

             

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
 

Controlling Biosolids Nuisances and Magnifying Benefits 
 

Carbon Sequestration Potential through Biosolids Composting  

Noel Lyon, McGill Environmental Systems 

 

The presentation will provide the audience with an inside look into a regional compost company’s 

calculation of its carbon footprint Including the CO2 calculations for waste diversion contribution to 

carbon sequestration from compost use. Also addressed will be transport and internal emissions.  The 

presentation will discuss the latest research from UC Davis on carbon sequestration from compost use. 

The presentation will also discuss potential future financial impacts for Biosolids generators including an 

effort getting under way to get an IRS ruling that could be a game changer for future investment in 

composting. 

Noel Lyons co-founded McGill Environmental Systems in 1991, with this being his 20th year as President. 

Under Lyons’ leadership, McGill has built its business on convincing customers and regulators that 

composting can be a serious, environmentally and economically sustainable technology. He is 

responsible for managing 6 facilities in the U.S. and Ireland that have composted over 6 million tons and 

distributed over 4 million cubic yards of products. He holds a degree in Agriculture Science from the 

Waterford Institute of Technology in Ireland and a certificate of Technical Competence in Composting 

from the University of Maine Cooperative Extension. He has presented at numerous industry 

conferences throughout the U.S. 

 

Managing the PILE! Meeting VAR and Pathogen when Process Control is Limited 

Trudy Johnston, Material Matters 

 

Part 503 regulations established in 1993 a set of processing standards for stabilization of wastewater 

solids to reduce pathogen and odor nuisance risks that allow biosolids to be safely used in agricultural 

and soil improvements. Measurement and verification of process performance is necessary for 

compliance with Part 503 Vector Attraction and Pathogen Reduction standards, but the regulations are a 

challenge today. Stabilization technologies have changed, measurement equipment has evolved, and 

weaknesses in the original requirements have become apparent. Regrowth of pathogens, changes in 

lime levels, release of odorants, loss of structural integrity over time, organic matter degradation are 

characteristics that do not remain static when biosolids leave the WRRF and arrive for storage at the 

application site. The value chain of biosolids management needs to go beyond the letter of the 

regulation if the intention of the VAR and pathogen regulations are to be respected through to the final 

placement of the biosolids in the soil. Principles of “pile” management through to ultimate use are being 

developed and implemented, and these principles will be articulated in this presentation. 

 

Trudy is President and partner with Material Matters and has over 30 years in the municipal and 

industrial wastewater processing and solids treatment and management field, with 28 years as a 

consultant. Her primary interests include developing innovative uses and strategies for residuals, 

optimizing solids processing, conducting solids master studies, assessing compliance with biosolids 

regulatory standards, data/sample collection and validation, evaluating and resolving odors from 

residuals, and water quality nutrient trading. She participated in several research projects on biosolids 

stability standards and hs authored the protocol for the AVSR testing. Trudy has a BS degree in Earth 

Science from Penn State and is a certified wastewater treatment operator. 

 

 

Technology Overview: BioRem's Products for Odor Control  

Bill Mullin, BioRem 



 

 
 

Managing Biosolids Composting for the Long-Term 
 

Strategic Planning and an Environmental Management System lead Chicago to Composting for High 

Quality Class A production 

Dan Collins, Retired - MWRD Chicago 

 

The Metropolitan Water Reclamation District of Greater Chicago is a Platinum Member of the National 

Biosolids Partnership’s Environmental Management System for Biosolids Program. The use of this 

program, driven by Executive Team Strategic Planning, has led the District to composting its Biosolids 

with yard waste. In an effort to obtain necessary feedstock, the District and the City of Chicago have 

formed a Public-Private Partnership. The city, and surrounding suburbs, have excess yard waste from 

tree trimming and other maintenance operations and were paying tipping fees for disposal. Through its 

agreement with MWRDGC the city has eliminated landfill disposal costs for a portion of its yard waste 

program. The combination of yard waste and biosolids, generated at MWRD, has resulted in a higher 

quality Class A product, adding to an already award-winning distribution program. The compost has low 

to no odor and is more aesthetically pleasing in texture and color.  The high-quality compost has been 

easier to market to end users than Class A biosolids, also distributed by the District. The partnership, and 

a new program to receive yard waste from smaller tree trimming contractors, have helped the District 

overcome various obstacles in feedstock attainability.  The decision to compost…The District’s Executive 

Director set a strategic plan, inclusive of initiatives to improve the current biosolids program through 

covered technology at the Calumet Water Reclamation Plant, odor reduction for the program at all 

biosolids generating facilities and increased usage of biosolids products within the city of Chicago. The 

District’s Biosolids Management Team (BMT) performed an evaluation of Class A producing 

technologies, which included, CAPEX, OPEX, footprint, environmental impact and more. The District 

completed the study and concluded that composting was the best option for two of the sites.  Covered 

composting was chosen for the Calumet WRP, while open windrow composting was selected for the 

Stickney WRP site.  The BMT carried out another study focusing on covered compost methods. A fabric 

cover system with positive aeration was determined to be best suited for the Calumet WRP. Two pilot 

studies were carried out with one chosen for the full-scale program.  The District has vetted, approved 

and purchased equipment for open windrow composting at the SWRP site and has vetted and approved 

the design, construction and installation of a covered compost facility at the CWRP.  Both programs 

combine Biosolids with Chicagoland’s vegetative waste to create a high-quality compost.  This 

presentation will address the technology evaluation process and the pros and cons of each technology, 

as determined by the agency. In addition, the presentation will show how legislation through the 

passing of two House Bills has helped change public perception and aided in the successful use of 

Biosolids derived products in Illinois, specifically the Chicagoland area.   As the compost program 

continues to evolve, the Water Reclamation District of Greater Chicago has advertised for proposals 

related to marketing and use of its compost product. 

 

Dan retired from MWRD Chicago after 30+ years of experience in biosolids management, beneficially 

utilizing over one million “dry” tons of biosolids throughout his career. Dan was the Biosolids Manager 

for Chicago and his management was responsible for annual operational cost reduction through 

chemical, energy and maintenance cost savings and other best management practices. Total savings at 

WRP’s and Solids Processing areas range from $2-6M. Under his management the District eliminated 

landfill disposal of biosolids and increased Class A biosolids product production. He also implemented a 

GIS program for tracking metals, nitrogen and other loadings on farmland and introduced two methods 

of composting to achieve a higher quality Class A product. He was also instrumental in legislative 

changes made in Illinois for biosolids acceptance and use.   Dan has served on an expert panel in Detroit 

for Biosolids Master Planning and has mentored various cities such as Houston, TX and Vancouver, B.C. 

in Environmental Management System implementation. He is the Illinois Water Environment 

Association’s Past President, serves on IWEA, WEF and NACWA Biosolids Committees, is a member of 

USCC and is the Chair of WEF’s National Biosolids Partnership’s Advisory Committee. Since his 

retirement in 2017, Dan has been consulting in the Biosolids and Environmental Management System 

Field. He has presented at several conferences on how strategic planning and environmental 

management led Chicago to choose composting to meet Class A for biosolids products. In addition, he 

has assisted in performing pilot tests of composting and has conducted an Environmental Management 

System Audit for WEF. 



 

 

 

Examining Common Compost Testing Challenges and the Need for Performance-based Design 

Charles Duprey, NaturCycle 

 

A brief review of a comparison of two composts tested at STA Participating lab verse non-STA 

participating labs around the county.  A look at the results for a lawn leaf compost and a biosolids 

compost split into numbered samples then tested at 5 different labs across the US.  The results showed 

varying results, even accounting for material differences serious methodology differences and lack of 

end user understanding could make huge challenges for designers, specifiers and landscapers 

nationwide.   

 

Charles Duprey is President on Naturcycle a firm focused on the sales and marketing of compost and 

engineered soils throughout New York, New Jersey and Pennsylvania. Working with a variety of private 

and public composters, they provide material for projects and retail use throughout our region. He has 

served on the Market Development Committee of the US Composting Council for the last 8 years. Along 

with working to develop some of the largest green roof and engineered soil projects around New York 

State. Mr. Duprey has a BS and BA from Syracuse University and resides in Upstate New York. More 

background is at www.naturcycle.com 

 

 

Technology Overview: BDP's Tried and True Agitated-Bed Composting System 

Rich Nicoletti, BDP Industries, Inc. 



 

 
 

New Approaches for Digestion Optimization 
 

Optimizing Two-Stage Anaerobic Digestion via Recycle from an Aerobic Digester 

Justin Wippo, Thermal Process Systems 

 

Anaerobic digestion is used in larger wastewater treatment plants in order to generate energy rather 

than consuming it. However, operating in a reducing environment limits biodiversity and can create 

undesirable consequences. As such, research has started taking a harder look into the benefits of post-

aerobic digestion (PAD) following anaerobic digestion. One of the common issues faced by anaerobic 

digesters is becoming overloaded with volatile fatty acids (VFAs). This is a result of the acidogens 

producing VFAs faster than the methanogens can convert the VFAs to methane; limiting the energy 

produced by the process. Two-stage anaerobic digestion was used to separate out the more rapid stages 

of hydrolysis and VFA formation from the much slower step of methane production in order to improve 

the conversion of organic material to usable energy. Optimizing and stabilizing the anaerobic digesters 

significantly reduces the oxygen demand in a post-aerobic digester, increasing the energy output while 

reducing the energy requirements. The methanogen reactor consistently achieved 55-60% VSR with the 

recycle in effect. Dewatering results from the centrifuge manufacturer showed a significant 

improvement to the dewatering characteristics of the digested biosolids, as the aerobic cultures used 

are capable of breaking down the extracellular polymeric substances often produced by anaerobic 

digestion. No coagulant and only 18 active pounds of polymer per dry ton of biosolids were required to 

achieve 32% TS in the dewatered cake. Gas chromatography results confirmed draeger tube 

measurements with a reported H2S concentration of 5.6 parts per billion while also confirming the 

methane concentration at 62% in the biogas. Further research discovered previously published 

discussions of the ability of nitrates to inhibit the activity of sulfate-reducing bacteria (SRBs) that 

produce H2S by offering a more thermodynamically favorable electron receptor. The nitrates supplied 

by the recycle from the aerobic digester inhibited the SRBs while promoting a sulfur-oxidizing, nitrate-

reducing bacteria. This allowed the system to decouple the nitrification and denitrification processes by 

shifting denitrification to the acid-phase tank This pilot demonstration showed the capabilities of 

coupling two-stage anaerobic digestion to a conditioning aerobic digester that recycled material through 

the system. The recycle supplied by the aerobic digester offset variations in the feed material, improving 

the stability and energy output of the anaerobic digestion process. High volatile solids reduction 

combines with the reduction of dewatering chemical requirements and higher cake solids to offer 

substantial cost savings for facilities. The ability of the recycle to reduce the struvite potential in the 

methanogen reactor reduces maintenance concerns that often accompany anaerobic digestion. This is 

linked to the elimination of hydrogen sulfide (H2S) in the biogas, thereby removing the necessity for 

more expensive forms of H2S treatment and continuous maintenance of boilers and CHP units. The 

removal of H2S allows facilities to more effectively utilize the energy produced through anaerobic 

digestion on a more consistent basis. The capabilities of this system offer cost savings and solutions for 

problems that many anaerobic digestion facilities face. 

 

Justin is the Technical Manager for newly acquired and developed processes at TPS. After graduating 

from Purdue University with a bachelor’s degree in chemical engineering, he took the lead role in 

researching PAD processes with the assistance of the company’s extensive history and knowledge of 

aerobic digestion. He was certified as an EIT after passing the FE exam, and is actively working towards 

his PE. 

 

Membrane Thickening Aerobic Digestion for Class B Biosolids: A Better Mousetrap 

Edward J. Pietroski, Entech Engineering, Inc 

 

"Biosolids is what we produce at a wastewater treatment facility.  Clean water is just a pass thru.  Many 

technologies exist to reduce the quantity and improve the quality of biosolids at a wastewater 

treatment facility. For smaller facilities, handling biosolids is a major cost and is quite time consuming. 

But Operators and Owners always wonder which technology is best or right for my plant?   

 

Aerobic digestion has been around for a long time, but a recent trend is to combine it with membranes 

to thicken sludge as it digests. This better mousetrap shows great promise. The unique sludge handling 

process features an anoxic tank and an aerated membrane thickener tank operating in a loop, with a 



 

first stage digester followed by second stage digestion. Membrane thickening aerobic digestion can treat 

sludge from an MBR, conventional biological, or SBR process, and is ideally suited for facilities permitted 

to meet low total phosphorus and total nitrogen discharge limits. 

 

Membrane thickening aerobic digestion processes offer many advantages, including:  

• Producing a reusable quality permeate with minimal levels of total phosphorus and nitrogen 

that can be recycled to the head works of a plant, thus protecting the performance of a BNR activated 

sludge process without requiring chemical addition. 

•Providing reliable thickening without the use of polymers or attention to decanting, allowing facilities 

to increase sludge storage capacities in existing tanks due to reduced volumes of sludge from pre-

thickening with the membranes. 

•Minimizing the footprint and cost of new tanks. 

•Reducing liquid hauling and disposal costs, which is ideal for Class B applications.  

 

This presentation explains integrating membrane technology into a controlled aerobic digestion process 

with pre-thickening waste activated sludge. Two Northeastern Pennsylvania case histories will be shown 

where successful volatile solids reduction, disposal cost reduction, Class B performance, and other 

benefits were realized. Operating parameters and cost data will be presented with before and after 

comparisons. 

 

For 46 years, Ed has worked in the fields of wastewater and water facilities design, construction, 

operation, and administration. He has worked for engineering design firms, municipal sewer authorities 

and water and sewer utilities. Ed also has extensive experience in the operations of wastewater 

treatment facilities and water filtration plants. He has dealt with both the public and private sector on 

numerous projects involving residential, commercial, and industrial development. This blend of 

experience gives him a unique perspective on the approach to many projects. 

 

 

Technology Overview: Food Residuals and Wastewater Solids - The Suez Case for Collaborative 

Management 

Nick Bonkoski, Suez Water Technologies and Solutions 



 

 

 

 
 

Innovation in Thermal Processes 
 

Compact, Resilient, On-site Waste Treatment using Supercritical Water Oxidation (SCWO) Technology 

Kobe Nagar, 374Water 

 

The Supercritical Water Oxidation (SCWO) breakthrough technology has been developed at Duke 

University for the past 7 years. This technology created a new paradigm in residual and wet waste 

treatment with compact and superior treatment that can be deployed anywhere and provide a cost-

effectively decentralized solution for all types of organic waste addressing urban and rural communities. 

Supercritical oxidation relies on the unique properties exhibited when water or slurries are brought 

above the critical point of water 374°C (705 °F) and 221 bar (3200 psi). Under these conditions, organics 

in the waste are quickly converted (in a single stage) to clean water and carbon dioxide (that can be 

recovered), and some non-leachable inorganic salts. The continuous and rapid process (few seconds) 

allows for high throughput in a very compact system. By preheating sludge and air using the excess heat 

from the exothermic oxidation reaction. we have created a system that generates enough energy to 

sustain the reaction, produce mechanical work and electricity which enables us to run the units off-the-

grid, using only the energy embedded in the waste The pilot plant on the Duke campus has 

demonstrated the full treatment of human and animal waste, food waste, landfill leachate, plastic, and 

organic solvents. As well as treatment of pharmaceuticals, PFAS, and microplastic (mixed with the 

sludge) where all pathogens and micro-pollutant are destroyed, and no additional chemical or catalysis 

is needed. Treatment systems are modular for flexible decentralized deployment and can co-treat 

different waste streams in a single unit. 

 

Kobe is a lead researcher at Duke University and co-founder of 374Water, a Duke spin-off company 

aimed at commercializing the SCWO technology for the sanitation market. As an experienced lead 

engineer, Kobe has successfully scaled innovative technologies from concept to commercialization 

leveraging 20 years of experience in the chemical and renewable energy industries. His current passions 

are his newly born baby girl, coffee, and keeping our water clean. 

 

 

Pyrolysis for Biosolids Management  

Andrew Friedenthal, CHAR Technologies 

 

CHAR Technologies Ltd. (“CHAR”) (YES -TSXV) successfully commissioned a biocarbon production facility 

co-located with an anaerobic digestion facility in London, Ontario. CHAR’s proprietary pyrolysis system 

was developed to convert digestate, biosolids and other organic waste streams into value-add outputs. 

CHAR’s proprietary pyrolysis system was installed on Storm-Fisher Environmental’s site, which converts 

up to 100,000 tonnes of organic waste each year into renewable energy.  One of the goals of the 

pyrolysis system is to showcase the conversion of digestate into ‘SulfaCHAR Zero Waste’. SulfaCHAR 

Zero Waste is a patented zero-waste activated charcoal made from digestate, with application in the 

desulfurization of renewable natural gas. The second goal of the system is to test new feedstocks 

including biosolids, manure, and energy crops to develop new biocarbons and projects that convert low-

---value waste streams into renewable and valuable outputs. THE PROCESS. CHAR’s proprietary pyrolysis 

plant heats feedstocks to temperatures as high as 900°C in an oxygen-free environment, where the 

material undergoes pyrolysis a non-combustion conversion process. Outputs from the system includes 

proprietary biochar products, excess heat, and pyrolysis gas which can be used to generate energy. 

CHAR has patented two biochar products: ‘SulfaCHAR’ and ‘CleanFyre’, a solid biofuel. CleanFyre is a 

sustainable replacement for coal. CHAR is currently testing the application of pyrolysis for biosolids, 

which will eliminate the need for land application/landfill, and potentially PFAS contamination as well. 

The pyrolysis kiln generates surplus heat, which can be recovered to pre-dry feedstocks and be applied 

for other on-site heating requirements. Pyrolysis gas generated from the process can be used for 

multiple applications. The pyrolysis gas can be treated to power the pyrolysis system as part of a closed 

loop, and excess pyrolysis gas which is primarily made up of carbon dioxide and hydrogen, can be used 

to generate additional energy on-site. 

 



 

Andrew is a sustainability entrepreneur in Toronto, Canada, committed to reducing environmental 

impacts and delivering long-term value to client companies.  He completed studies at McGill University, 

and has since worked across different sectors including technology, plastics, and organics, 

understanding the environmental and economic challenges faced by corporations. He has developed 

innovative, sustainable solutions for local and multinational organizations in Canada, the USA and China.  

With CHAR Technologies Ltd., he is creating a cleantech development and services company specializing 

in biocarbon development (activated charcoal ‘SulfaCHAR’ and solid biofuel ‘CleanFyre’) and custom 

equipment for industrial air and water treatment. He provides services in environmental management, 

site investigation and remediation, engineering, and resource efficiency. 

 

 

Technology Overview: Durational Biosolids Odor Control Using Peroxide Regenerated Iron Technology 

(PRI-Tech®)  

Afsary  Ahmed, USP Technologies 
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