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 biological reaction with 4 basic stages 

 Hydrolysis 

 Acidogenesis 

 Acetogenesis 

 Methanogenesis 

 

 

 

 



 Hydrolysis breaks down carbohydrates, proteins and 
fats into sugars, amino acids and fatty acids 

 Acidogenesis breaks down sugars, amino acids and 
fatty acids into VFAs and ammonia  

 Acetogenesis forms acetic acids, hydrogen and CO2 

 Methanogenesis forms CH4 and CO2 from VFAs and 
hydrogen 

 

 

 

 





 Primary environmental control factors 

 Temperature 

 PH 

 Alkalinity 

 Toxicity  

 

 



 Thermophylic (ideal temps 120F to 130F) 
▪ Higher rate of digestion and VS destruction 

▪ High energy input load 

▪ Provides excellent pathogen kill 

 Mesophilic (ideal temps 90F to 100F) 
▪ Most common with digestion rate close to Thermophilic 

▪ More stable than thermophilic with lower energy input 

 Psychrophilic (below 70F) 
▪ Slow digestion 

▪ Lower yield 

 

 



 High Rate 
 HRT of 1 to 10 days 

 High percentage of dissolved solids 

 Typically sugars and fats are feed stock  

 Typically feed stocks from food processing 
 Low Rate  

 HRT of 10 to 30 days 

 Lower solubility of feedstock 

 Greater percentage of lignin and cellulose in feed stock 

 Manure, yard waste, sewage sludge are typical feed stocks 

 

 



 Wet < 12% solids 

 Complete mix 

▪ Mechanical  

▪ Recirculating gas 

 Batch 

 Plug flow 

 Dry > 20% solids 

 Batch 

 Plug flow 

 

 



 % of VS reduction dependent on material digested, 
Typically 30% to 50%  

 90% + for simple sugars and fats 

 Typical range of methane production = 8 to 15 scf per 
pound of VS destruction 

 Biogas methane content varies, 55% to 65% typical, 
balance primarily CO2 

 Hydrogen sulfide is primary nuisance constituent of 
gas 

 

 

 



No N or P is destroyed in the AD process 

 Organic N is converted to ammonium and unlike 
aerobic processes is preserved in the digestate 

 AD does not remove Phosphorous but can facilitate 
removal of Phosphorous  

 Removal methods similar to aerobic treatment plant 

▪ EBPR 

▪ Assimilation 

▪ Filtration 

 Can provide energy for P removal processes   
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 Grape pomace 
 Animal Manure 

 Racetrack? 

 Dairy 
 Food Waste 
 Food Processing 

 Meadow Brook? 

 Bay Valley Foods 

 Smiths 

 

 

 

 



 125,000 tons per year of grapes processed 
 Approximately 35,000 tons of Pomace 

 skins, stems, seeds 

 Harvest season 45 days? 
 780 tons per day pomace 
 25% DM 

 



 Up to 50% VS destruction 
 Estimated methane yield 3,000 scf per ton 

pomace 
 2.3 million cubic feet CH4 per day 
 CHP with IC engine 

 8.4 MW electricity per hour 

 47 mmBtu/hr of heat 

 

 
 



 Short harvest and processing season 
 Would capacity be wasted for much of the year? 
 Can energy demand match energy yield? 

 Waste reduction volume only 30% to 40% of 
solids (still have to deal with disposal) 

 How are liquid and solid wastes currently 
treated? 

 Is their an, in plant, year round waste stream to 
help support a digester? 

 Are there other compatible waste streams to 
support a digester? 
 

 
 



1. Avoided disposal issues 
1. High BOD fees from WWT plants 

2. Landfill or other disposal costs 

3. Reduced odors 
2. Energy produced 
3. Byproducts – value added biosolids 
4. Incentive payments 

1. Grants for capital costs 

2. RECs or voluntary CCs  



 AD is established technology 
 High energy output to input 
 Effective at treating biological waste streams 
 Can facilitate nutrient use or removal 
 Economics are very project specific 


