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Presentation 
 Background 

 Policies that are driving food waste             
anaerobic digestion (AD) in California 

 Districts/WM objectives 

 Project details… 
– Food waste slurry (FWS) processing at Waste Management 

– Processed FWS delivery and receiving at JWPCP 

– Co-digestion testing and results to date 
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To protect public health and the environment through innovative  

and cost-effective wastewater and solid waste management  

and, in doing so, convert waste into resources such as  

recycled water, energy, and recycled materials. 

Our Mission Statement 
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Districts’ Wastewater Facilities 
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LOS ANGELES COUNTY 

Solid Waste Million Tons 
Generated 21.5  
Disposed   8.8 

Diversion Rate   60% 

2012 Summary 

Source: Roadmap to a Sustainable Waste Management Future by Los Angeles County Department of Public Works, October 2014 
               

3 million tons 
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Challenges with Composting 
 SCAQMD adopted rules 
to reduce VOC and 
ammonia emissions from 
composting operations.  

 CO-COMPOSTING: 
New co-composting facilities 
over 1,000 tons per year 
capacity would require: 

 Enclosure 
 Emissions control 

 Expensive to build and 
operate.  

 GREENWASTE COMPOSTING:  
If processing > 5,000 tpy food waste,  

 80% control efficiency of 
VOCs and ammonia 
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Food Waste AD Options 
 Two main types of food/organic waste anaerobic digesters: 

– Dry  TS > 15%. Best if feedstock high in green                               
waste up to 50%, needed to stack in digester. 

– Wet  TS < 15%. Best if feedstock has no green                              
waste, can be pumped & mixed in digester. 

 Dry FW AD digestion requires larger footprint                             and 
adjacent composting area, provides lower                         biogas 
yield, and produces more solid digestate. 

 Wet FW AD digestion generally provides better mixing and 
digestion, higher biogas yields, good odor control, and lower O&M 
costs. 

– Co-digestion …The digestion of multiple organic wastes in one digester 
such as our demonstration program where food waste is mixed with 
sludge at JWPCP.  
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Types of Organic Municipal Waste 

 Suitable for WWTP digestion 

– Source separated and processed food 
waste 

– Fats oils and grease (FOG) 

 Not suitable for WWTP digestion 

– Green waste 

– Mixed waste 
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Digesting Organic Waste Streams at 
Wastewater Treatment Plants (WWTPs) 

 Advantages: 
– Digester already exists 

– Energy recovery equipment                                                may 
already exist 

 Concerns and challenges: 
– Limited capacity statewide – a niche, not a solution 

– Can accept only relatively clean feedstock 

– Impact of additional residuals on biosolids 

– WWTPs have an important public health mission 
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Feasibility Study and Bench Scale Testing 

 In 2011, Districts completed feasibility study on 
co-digestion of food waste at Districts WWTPs. 

 Conclusion…we had a viable project at JWPCP.  
– It is technically feasible (economics still a question) 
– It is allowed under current regulations 
– It could assist L.A. County cities/haulers with diversion efforts 

 In 2012, performed bench scale testing of co-
digestion of FW slurry and Districts biosolids… 
– Characterized FW slurry (developed FW specifications) 
– Identified no negative impacts on digester operation 
– Quantified biogas production potential 
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Adding Food Waste to Digesters 
Increases Biogas Production 

Food Waste Slurry characteristics:  Total Solids ~ 14% by wt., Volatile Solids ~ 92% by wt., COD ~ 
222,400 mg/L 

Adding 10-12% (v/v) food waste slurry to 
sludge could double biogas production 
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Demonstration Program Summary 

 The Districts and Waste Management entered into a 2-year 
demonstration program agreement 

 WM will process food waste slurry at off-site location and deliver to 
JWPCP, with target feed rate of 84 tons (20,000 gallons) per day 

 AT JWPCP, the slurry is injected into one digester for co-digestion 
at 9% food waste slurry on a liquids basis and 30% food waste on 
a solids basis 

 WM and JWPCP’s Research team are monitoring the program to 
evaluate the impacts and performance of food waste when co-
digested at a WWTP 
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Districts Objectives for 
Demonstration Project 

 Assist Districts member cities                              
and haulers in diversion efforts 

 Determine the impacts of full-                           
scale food waste co-digestion                              
on WWTP operations 

 Evaluate the performance and cost-effectiveness 
of food waste co-digestion at a WWTP 

 Use project results to determine feasibility of a 
larger food waste digestion program at Districts 
wastewater treatment facilities 
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Food Waste Processing 
 WM collects food waste from sources such as 

restaurants, food processing plants, and grocery stores 

 Food waste is screened through WM’s CORe facility to 
remove contamination (such as utensils, packaging, 
bones) and blended into a food waste slurry called 
Engineered Feedstock (EFS) similar in thickness to 
cooked oatmeal 

 The food waste slurry                                                   is 
loaded into tanker                                                   trucks 
at WM’s facility                                                     for 
delivery to JWPCP 

14 



JWPCP Digesters 
 24 active digesters each with                                     a 

capacity of 3.7 million gallons   

 4.4 million gallons of biosolids                               are 
added to digesters each day 

 Biosolids breakdown (digest) for                                        
18-19 days before exiting digester 

 5,000 scfm (or ~ 20 MW) of biogas is created 

 Non-digestible solids are dewatered and trucked off for 
use in composting and for land application 

20 MW of Electricity CNG Fueling Station 
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Output – Biogas 
Used for energy production 

Output – Natural Fertilizers 

Input – Organic Materials 
Food scraps, yard trimmings etc. 

Methanation Acidogenesis 

Hydrolysis Acetogenesis 

A 3.7 Million Gallon Cow’s Stomach 



Dig. 16  
Test Digester 

Dig. 15 
 Control Digester 

Dig. 14  
Control Digester 

JWPCP Test and Control 
Digesters 

Dig. 13  
Control Digester 

Food Waste 
Station 
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JWPCP Food Waste Station 
Odor Control by Activated Carbon Canisters  
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Food Waste Receiving 
Food waste is pumped from WM tanker trucks into 
closed, sealed storage tanks, controlling odors. 

 

Control 
Skid 
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Food Waste Co-Digestion Plan 

Test Digester Control Digester 

Test Digester Control Digesters 
WW/Sludge/TWAS Feed    gal/day 205,000 205,000 

   % solids 3.20% 3.20% 
   tons per day solids 27.3 27.3 

Food waste slurry feed    gal/day 20,000 --- 
   % Solids 14% --- 
   tons per day solids 11.7 --- 

% Food Waste    liquid basis 9% --- 
   solids basis 30% --- 

Digester total    gal/day 225,000 205,000 
   % Solids 4.2% 3.20% 
   HRT, days 16.4 18.0 
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Co-Digestion Testing 
 Start up of the receiving/feed-in station began Feb 3, 

2014.  

 Food waste co-digestion testing began Feb 6 with a 
ramp-up period adding food waste slurry from 1000 gpd 
slowly increasing to 20,000 gpd. 

 Following the ramp-up period, testing is scheduled to 
continue for 2 years. 

 Approximately 84 tpd of FW slurry will be injected into 
one digester so that biogas production can be measured 
and the digestion process can be monitored. 
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WM Food Waste Deliveries to the 
JWPCP 

 Start up of the food waste station on Feb. 3, 2014.  
 Food waste addition to test digester started on Feb. 6 at ~30 tons/week of food 

waste 
 Projected to ramp-up to 580 tons/week in less than one year. 
 Currently adding ~220 tons/week. 22 



Test and Control Digesters Gas 
Production 

Food Waste 
Addition Started 
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JWPCP - Using Digester Gas         
for Energy since 1938 
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JWPCP Total Energy Facility 
   Combined Cycle Cogeneration Power Plant 

– (3)  9 MW Solar Turbine Mars 90’s gas turbine generators 

– (1) 8.7 MW Shin Nippon Machinery steam turbine-generator 

– 20 MW used to meet on-site load 

2012 Grand Prize Winners – Operations Management                                                                                                     
AAEE  Excellence in Environmental Engineering and Science      
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Use of DG from Food Waste 

 Potential usage of digester gas from 84 tpd 
food waste 
– 190 scfm at 60% methane 

– 1400 gge/day CNG 

– 750 kW 

 Current usage of digester gas 
– TEF is avoiding any flaring and uses additional digester gas to 

generate extra electricity for sale 

– Current production of 100,000 cfd digester gas from food waste 
is producing an additional 270 kW. 
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Energy Usage Options-Financial 
Issues 
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Option Capital 
Cost 

O&M Costs Sales Price 

Direct Use in On-
site Boilers 

Low Low Low 

Biomethane to 
local CNG 

Medium Medium High 

Biomethane to 
pipeline 

High Medium-high Medium-high 

Electricity use on-
site 

High Medium-high High 

Electricity export 
sales 

High Medium-high Low-medium 



Current Energy Values 

 Natural gas burner tip: $4-5/MMBtu 
 Diesel or gasoline at $3.00/gallon: 

$26/MMBtu 
 Market price for pipeline biomethane: $8-

15/MMBtu  
 Electricity behind the meter: $90-150/MWh 
 Electricity to the grid 

– Current Ca market $50-60 
– AB1122 Feed in Tariff could be $100-130 
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Key Results to Date 
 Food waste handling and storage systems have 

had issues, but have been resolved and 
generally work as designed 

 Ramp up period delayed due to:  

– Slurry unloading, pumping, and contamination issues 

– Slow ramp up of WM food waste collection contracts 

 No major impacts on treatment plant operation 
seen to date 

 Biogas production has increased as expected 
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What to Expect Moving Forward: 
Demonstration Program 

 Continue ramp up to 84 tpd with expected gas 
production. 

 Conduct dewatering testing on biosolids 

  Possible unforeseen equipment issues and 
troubleshooting. 

 Continue improvements in overall odor 
control 

 

30 



What to Expect Moving Forward: Other 
Districts Activities 

 Districts are planning for food waste receipt 
and recovery at our own Material Recycling 
Facilities 

 First phases will be recovery and transfer to 
third parties for composting or anaerobic 
digestion 

 Startup as early as 2015 
 Continued evaluation of organics diversion 

technologies and strategies 
 Be ready to serve our member cities 
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Thank you.   Questions? 
Mark McDannel 
562-908-4288 2442 
mmcdannel@lacsd.org 
 
 

 

“So, this Humpty Dumpty guy falls off the wall and 
I think, Dang, ain’t lettin’ this go to the food waste bin.” 

 
 

 

  

 

  

32 


	Food Waste Demonstration Project at JWPCP: Results to Date
	Presentation
	Our Mission Statement
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Food Waste AD Options
	Types of Organic Municipal Waste
	Digesting Organic Waste Streams at Wastewater Treatment Plants (WWTPs)
	Feasibility Study and Bench Scale Testing
	Adding Food Waste to Digesters Increases Biogas Production
	Demonstration Program Summary
	Districts Objectives for Demonstration Project
	Food Waste Processing
	JWPCP Digesters
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Food Waste Receiving
	Food Waste Co-Digestion Plan
	Co-Digestion Testing
	Slide Number 22
	Slide Number 23
	JWPCP - Using Digester Gas         for Energy since 1938
	JWPCP Total Energy Facility
	Use of DG from Food Waste
	Energy Usage Options-Financial Issues
	Current Energy Values
	Key Results to Date
	What to Expect Moving Forward: Demonstration Program
	What to Expect Moving Forward: Other Districts Activities
	Thank you.   Questions?

