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Energy Performance and  
Resource Recovery from Biosolids 



Circular Economy World 

Old World: 
WASTEWATER TREATMENT PLANTS 

Incineration 
Landfills 

High Temperature 

Emissions Downtime 

H&S Risks Consent Decree 

New World: 
RESOURCE RECOVERY FACILITIES 

LT Drying 

Biological Hydrolysis 

Hazards Free 

Biosolids Marketing 

Energy Recovery 

Operational Performance 
Peace of Mind Sustainability 

Revenue Stream 

Reduced Cost 

Environmental 

Social 



Introduction to a Circular Economy 

 In 2012, approximately 75 million tons of dry sludge was generated, with 
anticipated growth of 83 million tons of dry sludge generated by 2017 

 
 

 
 
 

5,138 GWh 
energy produced  

every year  
from waste 

 
 
 
 
 

10 million  
people  

supplied with 
desalinated drinking 

water 

 
 
 
 

92 million 
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 supplied  

with drinking water 

 
 
 
 

14 million  
tonnes 

of waste recovered 

 
 
 
 

65 million 
people 

 benefiting from 
sanitation services 

 
 
 
 

44 million  
tonnes 

of waste treated 



Resource Recovery 

Rest of  the World 
$ 1,405 million 

(58%) 

Gas/Fuel  

Fertilizer 

Electricity  

Organic 
waste  Anaerobic Digestion 

Residuals 

2. Tipping 
Fee 

1. Investment / 
OPEX 

5. Disposal 
Cost 

3.  Offtake 
Agreement.   

4.Beneficial 
Reuse 

$6-7MM 
USD/ MWe 

40% of all food never 
makes it to the table ($16 

billion per year) 

Food Waste makes up 
20% of annual landfill 

contributions   



Success Stories 

 8 Facilities 
 Treating 385,000 

tons/year 
 Producing 17.5MW 

of Renewable 
Energy 

Deerdykes 
2010 

Westry 
2011 

Codford 
2014 

Walpole 
2012 

Avonmouth 
2012 

Halstead 
2014 

Hemswell 
2015 

Charlton Lane 
2018 



Emerging Technology 
Advanced Digestion: Biological Hydrolysis 

RAW 

 

FEED 

ANAEROBIC 

DIGESTER 

20-30 DAY HRT 

AT 35ºC 

TREATED 

 

BIOSOLIDS 
Class B 

35ºC  - 95ºF 
42ºC  - 107.5ºF 
55ºC  - 131ºF 

Conventional Digestion 

Biological Hydrolysis Digestion 

Class B 
• Tanks R1-R6: 3 days at 42°C 

 
 
Class A 
• Tanks R1-R3: 1.5 days at 42°C 
• Tanks R4-R6: 24-36 hrs at 55°C 

12 day HRT 

RAW 

 

FEED 

TREATED 

 

BIOSOLIDS 



Case Study 
Biological Hydrolysis 

Great Billing Waste Recycling Center – Anglian Water Utility, UK 

o WWTP servicing 300,000 pop. base 
o ~ 20,000 m3 Digester Volume 
o 12,000 tds / year Indigenous Sludge 

 
 

 
Enter  

Biological 
Hydrolysis 

o Increased Biogas production over 300% 
o Generate 4.2MWe with CHPs 
o WWTP Electrically Self Sufficient 
o Export electricity to grid for 4,000 homes 
 

 



Proven Results 
Biological Hydrolysis Technology 

Maccelsfield Bromboroug
h 

                 
Crewe 

Blackburn Cambridge 

Goddard's 
Green 

Avonmouth 

Kings Lynn Great Billing 

Eign Trowbridge Lancaster 

 

o 12 Plants Commissioned 

o First Installation - 2002 

o Sized from 4,500 – 40,000 Tonnes DS/yr 

o Indigenous & Import Sludge  

o Co-located digestion of sludge & food 
waste  

 

 

 

Proven Technology Operating for 15 Years 



Emerging Biosolids Management Practices 

 Advanced Digestion 
 Thermal Hydrolysis 

 Biological Hydrolysis 

 Maximize Digester Efficiency 

 Thermal Drying 
 Low-temperature Drying 

 High-temperature Drying 

 Composting 
 Bed Drying 

 Solar Drying 

 



Emerging Biosolids Management 
Practices (Cont’d) 

 Waste to Energy 
 Solids Waste to Energy through Advanced Digestion 

 Digester Gas 
 Heating Applications 

 Converting to CNG 

 Converting to Combined Heat and Power Generation 
 Mini-Grid 

 Back to the Grid 

 Resource Recovery 
 Nutrient Recovery (Ammonia, Phosphorus, Struvite, etc.) 



Researching Alternative Biosolids 
Management Systems 

US EPA Biosolids Technology Fact Sheets 

Composting Landfilling Incineration Heat Drying 



Market Overview: Composting/Solar Drying 

Pros 
 Helps the Environment 
 Low Initial Cost 
 Conserves Resources 

 
Cons 

 Creates Odors 
 Lots of manpower 
 Space requirements 
 Dryness of about 60% 
 Issues during humid season 
 Bulking agent may be required 

 



Market Overview: Lime Stabilization 

Pros 
 Helps the Environment 
 Low Initial Cost 
 Conserves Resources 

 
Cons 

 Creates Odors 
 Lots of manpower 
 Chemicals use/additional operational costs 
 Larger volume produced 
 Higher hauling & transportation costs 
 More social impact 
 Lower value of the final product 

 



Market Overview: Landfilling 

Pros 
 Low Initial Cost 
 Suitable for biosolids with high 

concentrations of metals/toxics 
 Improves packing of solid waste and 

increases biogas production 

Cons 
 Eliminates reuse potential 
 Dependent on subcontractors for hauling 
 Extensive planning and selection/management of landfill site 
 Landfill operations are labor intensive 
 Potential for groundwater contamination at the landfill site 
 Higher hauling & transportation costs 
 Odor generation 
 Landfills are closing getting further away from facilities 

 



Market Overview: Land Application 

                Pros 
 Helps the Environment 
 Low Initial Cost 
 Conserves Resources 

 
Cons 

 Odors control measures 
 Lots of manpower 
 Limited to certain times of year (especially in 

colder climates) 
 Weather can interfere with the applications 
 Large storage capacity 
 Higher hauling & transportation costs 

 

                Cons 
 Application sites/farms getting further from 

facilities 
 Restrictions on land use after application 
 Potential bans at state, county or local level 
 Potential public opposition 
 Negative impacts to soil if not practiced properly 

 



Market Overview: Incineration 

Pros 
 Volume reduction 
 Generation of stable material. Ash is also sterile, effectively 

eliminating storage and handling problems 
 Potential energy recovery 
 Minimal land area required 

Cons 
 High capital investment 
 Annual operating costs depend on fuel costs 
 Consumption of non-renewable resources (oil and/or gas 
 Limited feasibility in nonattainment areas 
 Operating problems. Significant down time requiring backup or 

storage 
 High technology instrumentation 
 Regulatory compliance with air pollution control permits 
 Potential for public opposition 
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Market Overview: High Temperature Dryer 

Pros 
 Small footprint 
 Variety of feed material characteristics 
 Reduces volume of material 
 Generates a marketable product 

 
Cons 

 Substantial capital investment 
 Large amount of energy 
 Generates dust 
 Creates an explosive hazard 
 Complex system and need for skilled workers 
 May cause nuisance odors 

Tray dryer 

Screw Dryer 

Drum Dryer 



Market Overview: Low-Temperature Belt Dryer 

Pros 
 Small Plant footprint (Modular) 
 Variety of feed material characteristics 
 Reduces volume of material 
 Generates a marketable product 
 Relatively no dust generation 
 ATEX study no explosive hazards 
 Lower energy requirements compared to 

High Temperature Dryer system 
 Heat recovery systems 

 Combined Heat and Power Systems 
 Exhaust Gases 

 Simple system operation/maintenance 
 

Cons 
 Substantial capital investment 
 Large amount of energy 
 May cause nuisance odors 



Emerging Technology 
FlocFormer: Dewatering Optimization 

15-25% DS 

Biosolids treatment 

Thickening Digestion Dewatering 

Floc 
Former 

Biosolids 

Polymer 

1 

2 

Dewatering 
Unit 

Improve the dewatering  
unit efficiency by 25% 



Dewatering Optimization 
Any type of dewatering unit 

Belt Filter Presses 
Centrifuges 

Screw Presses 
… 



Key to Dewatering 



Floc Former: How it Works 



FlocFormer: Proven Results 
24 



Fans 
They generate the movement of hot, 

dry air from 65 to 80ºC in a closed 
circuit. The direction of the air is 
perpendicular to the belts, extracting 
water from the product due to the 
hygrometric balance.  
  Convection drying (Air T < 80ºC) 
  Closed air circuit 
  Internal condensation 
  Final dryness greater than 90% 

Reception and extrusion 
The product is deposited in a collection 

hopper, where it moves to the 
conformation system (sludge or similar 
materials)  
 The system distributes the product 

along the entire width of the belt  
 This facilitates the movement of air 

through the product 

Belts 
 They run through the tunnel loaded with sludge without moving it, thereby avoiding the 

generation of dust and the possibility of jams. 

Suez Technology 
Low-Temperature Thermal Drying 



STC – Low Temperature Drying 

Hot source (water 90/75ºC):   Cold source (water 30/40ºC):  



The STC Biosolids Dryer 
Equipment Components 

Electrical panels 

Drying modules 

Return module 

Module 0 

The equipment is made up of the following elements: 
 Module 0: where the product feeding, conforming and unloading process takes place. 
 Drying modules: where the drying process takes place. The system is made up of one or various 

modules in series (enabling expansions). 
 Return module: it manages the dumping of the product from the top belt to the one below. 
 



 Modular systems assembled in factory and fully tested. Easily expandable plants 
 Independent module running  
 Partial maintenance without process interruption 
 Easy operation 
 Easy access to all equipment 



Case Study 
Low-Temp Drying to Alternative Fuel 

Biosolids Management at Cement Kiln (CEMEX) 

► VOLUME: $16.5 million 

(Agreement signed on 2004)  

► TECHNOLOGY   
          STC Low temperature drying 

Residual heat (150ºC)  hot water (84ºC) 
Dried sludge combustion  

► INVESTOR  
EMARASA – managed by SUEZ 

► LOCATION 
 

Alicante (Spain) 

► MAIN ORDERS  
            57,000 tones/year 

            Agreement duration: 15 years  
            Project duration: 2 years 

Diversified biosolids management 

Energy savings for all:  
• Utility: $ 2,564,000 /year (Nat gas) 
• CEMEX: $ 801,000/year (Carbon) 

http://images.google.es/imgres?imgurl=http://upload.wikimedia.org/wikipedia/commons/a/a3/Handshake_(Workshop_Cologne_'06).jpeg&imgrefurl=http://commons.wikimedia.org/wiki/Image:Handshake_(Workshop_Cologne_'06).jpeg&h=688&w=690&sz=37&hl=es&start=55&um=1&usg=__etl4gJBQCYHQ5v8J9hWnDE9zgaw=&tbnid=8Zg_Q_y-SxZ4cM:&tbnh=139&tbnw=139&prev=/images?q=handshake&start=40&ndsp=20&um=1&hl=es&rls=com.microsoft:*&sa=N


Case Study 
Case Study: EMARASA - CEMEX 

Thermal Drying at Low Temperature in a Cement Plant 

► GEOGRAPHICAL SITUATION OF THE INSTALLATIONS 

Monte Orgegia WWTP 
11.000 tones/year 

227.023 he 
≈ 8 Km. 

Rincón de León WWTP 
27.000 tones/year 

429.141 he 
≈ 14 Km. 

Alacantí Sur WWTP 
≈ 10.000 tones/year 

≈ 14 Km. 

Alacantí Norte WWTP 
≈ 5.000 ton/year 

≈ 14 Km. 
 WWTPs location in 

relation to the Cement 
Plant 

CEMEX Cement Plant 



Biosolids Management at Cement Kiln (CEMEX) 

31 I 

Site overview. The drying building is placed on the left whereas the cement plant  is 
displayed on the right 

Dried sludge silos and transport to 
cement kiln 

View of the drying tunnel inside the 
building 

Heat exchanger 



City of Atlanta, GA - NORESCO 
NORESCO – City of Atlanta Watershed Bio-Solids Drying Project 

32 I 

• WWTP Size: 122 MGD; with peak flows exceeding 320 MGD 

• Biosolids Process: Anaerobic Digestion followed by centrifuges (class B) 

• 8.06 wet-tons/hr (90,000 wet-tons/yr) @ 24%DS 

• Goal: Convert into EPA-rated Class A EQ biosolids, which will be used sustainably as an 
agricultural soil amendment or fertilizer product 

• Dryer Size: 
o Two parallel dryers with total capacity of 3.87 dry tons/hr (29,000 dry tons/yr) 
o Each dryer will remove 11,815 pph evaporation capacity 

• Scope of Services: 
o Equipment Supply and Engineering – Dryer Technology 
o Installation Support and Commissioning 
o Warranty 

• Project Status: 
o Notice to Proceed: Received January 19, 2018 
o Design Documents: Anticipated mid-March 2018 
o Shipment to Site: Anticipated Start October, 2019 
o Commissioning: Anticipated May, 2020 

City of Atlanta GA 
RM Clayton Facility 

Largest of Four Facilities 
Serving City of Atlanta 

NORESCO Project is part of an overall 
Energy Savings Contract with the City of 
Atlanta. Allows the City to: 
• Decommission existing incinerator 
• Reduce landfill impact 
• Reduce carbon footprint 
• Create approx. 40K metric tons of 

carbon credits annually 
• Save approx. $90M in biosolids 

management fees over next 15 years 
 



KINSTON, NC 
RECOVERING ORGANICS & TURNING WASTE INTO A FERTILIZER PRODUCT 

33 I 

• WWTP Size: Permitted Flow 11.85 MGD; Average 5 MGD; Peak 21 MGD 

• Biosolids Process: Aerobic Digestion followed by belt filter press (class B) 

• Goal: Turn into class A production and market final product as fertilizer to local farms 

• Local Partners for Biosolids Marketing, Engineering and Permit 
o Biosolids will be sold at $15-20/ton as fertilizer 

• Dryer Size: 10 dry tons/day (4,282 pph evaporation capacity) 

• Scope of Services: 
o Design services 
o Environmental Permit 
o Equipment Supply (Dryer, boiler, cooling tower, water softener, pumping system) 
o Installation and Commissioning 
o Warranty Extension & Service Support 
o Integration with dewatering process (BFP) 

• Project Status: 
o Currently under design/fabrication 
o Project Commissioned: mid-October, 2018 

City of Kinston 
North Carolina 

Population Served 
21,677 hab. 

SUEZ has been serving the 
City of Kinston for more 
than 20 years delivering an 
Asset Management 
Program for their water 
tanks through our local 
service center located in 
Madison, North Carolina 



Kinston NC - Concept 



Kinston NC – Pilot Study 



Kinston NC – Preliminary Design Layout 

Extruder 
(dryer inlet) 

Electrical 
panels 

Boiler  
Cooling 
tower 

Water 
Pumps 

Dryer 



Kinston NC – Final Design Layout 



What Kinston Looks Like Today 



Proven Results 
Low-Temp Thermal Drying 

 More than 20 years in 
thermal drying   
• Wood: since 1991  
• Sludge: since  1997 
• Biomass: since 2011 



 
Thank you for your participation 
 
Additional Questions/Concerns 
James Willson  Jessica Morrison   
Biosolids Project Manager Water Sales Consultant 
 
jwillson@utilityservice.com jmorrison@utilityservice.com 
Ph: 706-836-6565  Ph: 414-791-7496 
  
October 18, 2018 
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