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LANDFILL DISPOSAL OF FOOD

#SNEB2020: What Food Future?

“The food system is a major driver of climate change, changes in land 
use, depletion of freshwater resources, and pollution of aquatic and 
terrestrial ecosystems through excessive nitrogen and phosphorus 
inputs. Here we show that between 2010 and 2050, as a result of 
expected changes in population and income levels, the environmental 
effects of the food system could increase by 50–90% in the absence of 
technological changes and dedicated mitigation measures, reaching levels 
that are beyond the planetary boundaries that define a safe operating 
space for humanity.”

Nature 562, 519-525 (2018)
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KEEPING THE FOOD SYSTEM WITHIN 
ENVIRONMENTAL LIMITS
• No single measure is 

sufficient; a combination 
of efforts will be needed
– Global plant-based diet 

adoption
– Global technological 

changes 
– Global reductions in food 

loss and waste

#SNEB2020: What Food Future?

WHERE CAN WE TAKE ACTION?
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WHERE DO WE START?

#SNEB2020: What Food Future?

SCHOOL FOOD WASTE

• Kids are picky.
—Food waste is going to happen

• Recent plate waste estimates: 19.0-45.3%

• Vegetable waste estimated at 29.0-73.0%

• It is important to try to mitigate food waste in 
order to ensure HHFKA nutrition standards remain 
viable.
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WHAT ARE THE MOST FEASIBLE 
OPTIONS FOR SCHOOL FOOD 
RECOVERY? 

• MIXED METHODS STUDY FEATURING A MULTIPHASE 
DESIGN

School staff 
interviews (n=20) + 
food waste audits 

(n=14)

Interviews with food 
recovery experts

(n=8)

Prescott et al. 2020 Resources, Conservation & Recycling

#SNEB2020: What Food Future?

STUDY METHODS

• Professional titles were used to recruit interview participants
• Structured interviews were audio recorded and transcribed verbatim
• Structured kitchen observations (80 hours @ 14 sites)

• Waste volume and disposal method
• Policy document collection

• Data were triangulated and inductive content analysis method employed
• Member checking 
• Descriptive statistics used to characterize food recovery efforts 
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PARTICIPATING FOOD RECOVERY 
PROFESSIONALS

#SNEB2020: What Food Future?

POSSIBLE FOOD RECOVERY 
PATHWAYS

Prescott et al. 2020 Resources, Conservation & Recycling
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CONCLUSIONS

• Share tables seem to be the most feasible food recovery 
option

• School districts are interested in food recovery, but 
struggle to make it economically viable

• Landfill is a powerful substitute “good”
• Common desire to see a cultural shift

—Train young people to compost/landfill diversion
—Move away from landfill as default

• Food recovery professional development opportunities for 
school nutrition staff

Prescott et al. 2020 Resources, Conservation & Recycling

#SNEB2020: What Food Future?

SHARE TABLE POLICY STUDY

• What is the prevalence of state share table policies? 

• What are common policy characteristics? 

• Foods allowed on share tables

• Redistribution guidelines

• How do states promote food safety in their share table 
policies? 

Prescott et al. 2020 JNEB
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METHODS

• Qualitative policy analysis study 

• State Department of Education websites were 
reviewed by 2 independent researches to locate share 
table guidance

—Contacted via email if policy document was not located

• Policy documents were independently coded by two 
researchers

#SNEB2020: What Food Future?

Key Word Description
Health Code Describes complying with state and local health department food safety codes.
Standard Operating Procedures 
(SOP)

Written instructions that describe how to meet regulations for share table implementation.  

Identify Items Identify menu items that are allowed and not allowed on the share table.
Critical Limits Critical limits describe boundaries for food safety. They are the time and/or temperatures that must 

be met to prevent a food safety hazard.14 Critical limits must be documented.

Monitoring Monitoring procedures ensure that SOPs and critical limits are being followed. If procedures are 
not being followed, monitors will call for corrective action. The procedures should include the how, 
who, and when of monitoring such as giving temperature logs.

Corrective Actions Develop corrective actions that describe what to do if a food safety procedure is not being 
followed, for example, discarding food that has not been held at the correct temperature.

Record Keeping Keep records of corrective actions, time and temperature monitoring, and items left on the share 
table.

Reuse/Redistribution Plan Have a plan that describes how the food or beverage items left on the share table will be handled 
at the end of the meal service.

Marketing and Outreach Post share table posters with “rules and provide the school community with information about 
share tables (parents, children, teachers, child nutrition staff, etc.).

Allergy Considerations Special considerations for how students with allergies should engage with share tables, if at all.  
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SHARE TABLE GUIDANCE 
PREVALENCE

Prescott et al. 2020 JNEB

#SNEB2020: What Food Future?

ALLOWABLE SHARE TABLE ITEM 
REDISTRIBUTION (N=22)

Prescott et al. 2020 JNEB

n=11, 50%

n=1, 4%

n=3, 14%

n=7, 32%

n=10, 46%

Re-service only Donations only Allow all three options Allow re-service & donations only
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OPPORTUNITIES FOR IMPROVEMENT

• Few states provided adequate guidance on: 
— monitoring
— corrective actions
— record keeping
— allergy considerations
— best practices for share table marketing and outreach

#SNEB2020: What Food Future?

CONCLUSIONS

• Strong policies are easy to understand and include 
clear guidelines for allowable and unallowable share 
table items, food item redistribution, monitoring 
procedures, corrective actions, and food allergy 
considerations. 
—Specific instructions for how to handle time & 
temperature controlled foods

• Schools may need guidance on how to keep food 
safe during the re-service process.
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FOOD WASTE REDUCTION AND 
WASTE DIVERSION

FOOD DONATIONS DATA-DRIVEN FOOD 
PRODUCTION MANAGEMENT

FOOD WASTE RECYCLING

#SNEB2020: What Food Future?

FOOD WASTE REDUCTION AND 
WASTE DIVERSION

FOOD DONATIONS DATA-DRIVEN FOOD 
PRODUCTION MANAGEMENT

FOOD WASTE RECYCLING
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FOOD DONATIONS IN 
DINING SERVICES

• Start Small

• Partner with Student 
Organizations 

• Project 4 Less

• Research Community Groups
• Food pantries, shelters, after 

school programs, soup 
kitchens, etc

• www.wastenofood.org

#SNEB2020: What Food Future?

FOOD DONATION: CONSIDERATIONS

COMMUNICATION COST FOOD SAFETY
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COMMUNICATION

STAFF VOLUNTEERS COMMUNITY 
DONATION SITE

#SNEB2020: What Food Future?

COSTS

• Food Cost

• Labor Cost

• Disposable Containers

• Transportation Cost

• Equipment
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FOOD SAFETY
• HACCP Plan
• Communication especially 

important here

• Agreement with partners

#SNEB2020: What Food Future?

FOOD WASTE REDUCTION AND 
WASTE DIVERSION

FOOD DONATIONS DATA-DRIVEN FOOD 
PRODUCTION MANAGEMENT

FOOD WASTE RECYCLING
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DATA-DRIVEN FOOD PRODUCTION 
MANAGEMENT

• Leanpath

#SNEB2020: What Food Future?

LEANPATH

• Data To Determine:
—Production needs
—Dining Hall food trends

• Dining Team Communication 
—SWAT team

• Post-consumer Education
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#SNEB2020: What Food Future?
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#SNEB2020: What Food Future?

POST CONSUMER EDUCATION
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DATA-DRIVEN FOOD PRODUCTION 
MANAGEMENT

• Leanpath
• Just in Time Cooking

#SNEB2020: What Food Future?

“JUST IN TIME” COOKING

Batch cook
— Large amounts cooked at one 

time and held for service 
— Only used when quality not 

affected by hot holding

JIT Cook
— Watch food levels and replenish 

“just in time” before that item 
runs out

— Risk of running out temporarily
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DATA-DRIVEN FOOD PRODUCTION 
MANAGEMENT

• Leanpath
• Just in Time Cooking

• Chef’s Specials

#SNEB2020: What Food Future?

CHEF’S SPECIALS
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DATA-DRIVEN FOOD PRODUCTION 
MANAGEMENT

• Leanpath
• Just in Time Cooking

• Chef’s Specials

• Trayless Dining

#SNEB2020: What Food Future?

TRAYLESS DINING

• Illinois was the first Big 10 
university to go trayless in 
2010.

• Post-consumer Waste Data:
— Food waste with trays: 23.4 oz 

per student per day 
— Trayless food waste: 4.47 oz per 

person per day0

5

10

15

20

25

Spring 2008 Fall 2008 Fall 2010

Change in food waste oz

Series 1
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FOOD WASTE REDUCTION AND 
WASTE DIVERSION

FOOD DONATIONS DATA-DRIVEN FOOD 
PRODUCTION MANAGEMENT

FOOD WASTE RECYCLING

#SNEB2020: What Food Future?

FOOD WASTE 
RECYCLING
• Grind 2 Energy
• Coffee Ground Recycling 

Program

• Fryer Oil Recycling 
Program
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GRIND 2 ENERGY

• What Is It?
—Disposal system that takes all food 

waste (including fats and oils) and 
turns it into renewable energy

• How Does It Work?
—Food waste is put through 

processor as needed throughout 
the day

—Energy rich slurry is stored in an 
outdoor storage tank

—G2E technicians monitor levels in 
tank and haul away when full

#SNEB2020: What Food Future?

• Benefits
— Less odor
— Less pests
— Less heavy waste to haul off
— Creates fertilizer as well as 

renewable electricity to power 
the community

• Limitations
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FOOD WASTE REDUCTION AND 
WASTE DIVERSION

FOOD DONATIONS DATA-DRIVEN FOOD 
PRODUCTION MANAGEMENT

FOOD WASTE RECYCLING

#SNEB2020: What Food Future?
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FEEDING OUR FUTURE, NOT 
LANDFILLS: FOOD SAFETY 

FOUNDATIONS OF FOOD 
RECOVERY
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MY ASSUMPTIONS ABOUT YOU (THE 
AUDIENCE)
• YOU WANT TO PROMOTE FOOD RECOVERY 

• SOMETHING ABOUT FOOD RECOVERY MAKES YOU 
UNCOMFORTABLE

—Maybe… People, touching, germs, risks …

• YOU’VE HAD SOME FOOD SAFETY TRAINING, BUT A LONG 
TIME AGO  
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MY ASSUMPTIONS ABOUT YOU (THE 
AUDIENCE)
• YOU WANT TO PROMOTE FOOD RECOVERY 

—Good.  I do too 

• SOMETHING ABOUT FOOD RECOVERY MAKES YOU 
UNCOMFORTABLE

—Maybe… People, touching, germs, risks …
—Fair. People do move around contamination

• YOU’VE HAD SOME FOOD SAFETY TRAINING, BUT A LONG 
TIME AGO  

—Great! I’ll try to dust that off and link it to food recovery

#SNEB2020: What Food Future?

TAKE HOME MESSAGES

• FOOD RECOVERY ADD EXTRA STEPS TO THE FOOD 
SYSTEM 

• THOSE EXTRA STEPS INCREASE THE RISK OF 
—Cross-Contamination (more touches) 
—Hazard-Amplification (growth by temperature abuse)

• UNTIL FORMAL RISK-ASSESSMENTS EXIST, ONE CAN TRY 
TO MANGE FOOD RECOVERY SAFETY BY MATCHING 
CONTROL STRATEGIES TO RISKS MOST LIKELY 
INCREASED BY RECOVERY
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Food Service and 
Recovery

• Cross-Contamination 
• Viruses, Bacteria, Allergens

• Time & Temperature abuse
• Hazard amplification 

Extra steps may cause

#SNEB2020: What Food Future?

SPECIFIC HAZARDS ARE DIFFERENTLY 
AFFECTED

Hazard Category
Specific Hazard 

Example
Most Affected Steps Major pathways of concern Why

Viruses
Norovirus

Preparation, Service, 
Selection, Shared tables, 
Re-service, Re-storage, 

Disposal, Donation 

Cross-contamination
No growth outside host

Hepatitis A
Preparation, Service, 

Selection
Cross-Contamination

Enteric Bacterial 
Pathogens

Salmonella spp.
Preparation, Disposal, 

Storage
Cross-Contamination Causes illness at relatively low 

dose
Little growth in foods unless 
temperatures are near body 
temp

Campylobacter spp.
Preparation, Disposal, 

Storage
Cross-Contamination

Shiga-toxin producing 
Escherichia coli

Preparation Cross-contamination

Other Bacterial 
Pathogens 

Clostridium perfringens
Preparation, Service, 
Selection, Re-storage, 

Re-service
Temperature Control

Spores can be activated during 
cooking and then germinate and 
produce toxin if food is poorly 
stored

Listeria monocytogenes
Preparation, Storage, 

Shared tables, Re-
Storage

Temperature Control. 
Cross-contamination

Can grow in refrigerated foods
Forms biofilms in facilities

Non-Microbe Hazards Allergens
Preparation, Service, 

Selection, Consumption
Cross-Contamination

Causes illness at low doses
No increase in foods
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APPROACHES TO MANAGE RISK 
Regulatory 
Compliance

• Food Code, etc.

• Rules for 
minimal 
essential safety 
practices

• e.g. cooling 
times

Critical Control 
Points

• HACCP, Food 
Safety Plan, etc.

• Eliminate risks 
by critical 
practices

• e.g. cooking 
temps

Food Safety 
Culture

• Empowered 
staff who care

• Ensures 
continuous 
improvement 
and excellence 

#SNEB2020: What Food Future?

CHALLENGE: BIAS AGAINST EXTRA 
STEPS
• FOOD RECOVERY OFTEN CONFLICTS WITH BEST 

PRACTICES 
—Desire to eliminate things like

• Additional hold times 
• Extra touches 
• Risk of improper hot or cold hold

—ANY interaction with the consumer is considered risky

• WAY FORWARD
—Listen to concerns
—Scientifically manage risks
— Use social need to justify special treatment 
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ILLUSTRATIVE EXAMPLE:
SHARE TABLES
ONE POPULAR FOOD RECOVERY STRATEGY 
WITH SOME CLEAR FOOD SAFETY 
DIMENSIONS

#SNEB2020: What Food Future?

Health 
Inspector
s

School 
Nutrition 
Staff

Children
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REGULATORY FRAMEWORK 

FEDERAL GUIDANCE (MEMO) STATE AND LOCAL REGULATION

• STATES
—May adopt FDA Model Food 

Code
—Issue guidance to local level

• LOCAL 
—Carry out inspections
—Are responsible for variances 

• The process to do non-standard 
tasks

Currently treating like other foodservice (Food Code), scarce science-based guidance

#SNEB2020: What Food Future?

FOOD INSPECTOR INTERVIEWS
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time

p
o

p
u

la
tio

n

Spoilage

time

p
o

p
u

la
tio

n
Risk of 
illness if 
consumed

DIFFERENTIATING FOOD SAFETY & 
QUALITY

SAFETY
• WHEN?

—Population = Pathogen
— Listeria monocytogenes

Pseudomonas

• E.G., 
—Time and temperature control is likely about quality 

• Especially for single-serving containers
• Pasteurization removes pathogens 

—Residual safety risk is likely contamination of package 
• Temperature is not likely to impact this risk, touching would 

QUALITY 

• WHEN?
—Population = Spoilage 

organism 

Often the same measures to 
control safety also control 
quality, but this is not always 
true or relevant

#SNEB2020: What Food Future?

STEPS IN A FORMAL RISK 
ASSESSMENT

Hazard 
Identification 
• What microbe, 

food(s) and 
people are 
involved

Exposure 
Analysis 
• What is the 

chance of 
exposure?

• How many cells? 

Dose-
Response 
Analysis 
• What is the 

human health 
effect of the 
exposure? 

Risk 
Characterizatio
n
• Complete picture 

of the assessed 
risk

• Uses specific assumptions and data 

• Allows for ‘what if?’ analysis
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PRACTICALLY: HOW
TO PROCEED

Understand the Process

Consider Impacted Hazards

Develop best Practices Often in dialog with inspectors

2b. Students grab their own food
(Fruits,milk, beverages, etc)

3.Eating (Student does not 
consume food)

4.Food is placed on share table.

5a.Consumption in cafeteria. 5d. Food Reused and Served 
again.

5b. Food taken home 5c. Food Donated

7. Food in share table inspection

8. Refrigeration/ storage. 

6 Transportation from school to 
donation site. 

Student Bring Food from home. 
Does not eat it (Brown Barg

XC: Hands, Utensils, Surfaces
TC: Holding temperature

XC: Hands, Surfaces, Foods
TC: Holding temperature

XC: Surfaces, Foods
TC: Holding temperature

XC: Surfaces, Foods, handlers
TC: Transportation temp

XC: Surfaces, Foods, handlers
TC: Storage temp

XC: Surfaces, Foods, handlers
TC: Transport temp, refrigeration

XC: Surfaces, Foods, handlers, 
hands

TC: Holding Temperature

Step Hazard Introduced Route Cross Contamination/  
Temperature control

Selection

Norovirus Utensils, Hands Cross Contamination
Clostridium perfringens Prepared foods Temperature Control

Allergens Utensils, Food to Food, 
Hand to food

Cross Contamination

#SNEB2020: What Food Future?

TAKE HOME MESSAGES

• FOOD RECOVERY ADD EXTRA STEPS TO THE FOOD 
SYSTEM 

• THOSE EXTRA STEPS INCREASE THE RISK OF 
—Cross-Contamination (more touches) 
—Hazard-Amplification (growth by temperature abuse)

• UNTIL FORMAL RISK-ASSESSMENTS EXIST, ONE CAN TRY 
TO MANGE FOOD RECOVERY SAFETY BY MATCHING 
CONTROL STRATEGIES TO RISKS MOST LIKELY 
INCREASED BY RECOVERY


