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Key Topics

ACompost Basics & Best
Management Practices

AAdding Food Scraps as a
Feedstock

AScaling Up Food Scrap
Composting Capacity




Considerations for Adding Food Scraps

Define motivations:

V Compost quality
V Environmental
V Public demand
V Policy

V Financial




A~ 2 Million Tons Food Scraps
Composted In US in 2014 (EPA, 2014)

A Massachusetts5highest number of
composting facilities in US at 262
(BioCycleOctober 2017) and the
highest number accepting food
scraps BioCycleJanuary 2019)



Think Big. Start
Small.

Behavior change through education:
Convergence of environmental and social
justice concerns

At S2LX S R2Yy Qi dzy RSNRERUGI YR
of their waste has dramatically
unequitable impacts

A Environmental justice both local and
global




Local Zero

Waste Goals &

Provide support and
leverage




Why
Compost?

The Compost HandbooRynk 2022)

Table 1.1 Summary of the benefits and drawbacks of on-farm composting.

Economic benefits of | Environmental benefits

composting and of composting and

Revenue from Improved soil health and Upfront and sustained
processing or “gate” fees || |plant vigor investments in time and money
Revenue from compost Retention of soil nutrients | | |Land requirernent (and possibly
sales building space)

Production of a useable Water conservation Odor and other nuisance
product; reduced costs complaints

of substitute inputs

Increase in crop vields Plant disease Management in unfavorable
and plant production and || suppression: reduction in | | lweather

quality pesticide use.

Generation of an animal
bedding substitute

Erosion control

Diversion of manure and crop
residues from crops if compost
is sold off-farm

Destruction of weed
seeds; reduce herbicide
costs

Reduction in waste
disposal costs

Destruction of human,
animal, and plant

pathogens

Reduction in handling
costs

Expansion of outlets for
organic residuals

Decomposition of
hormones, antibiotics,
and pesticides
Treatment of animal
mortalities

Lower environmental

impacts from compost
versus raw feedstocks

Reduction of greenhouse
gas emissions

Potential loss of nitrogen and
generation of methane under
anaerobic conditions

Slow release of plant nutrients
in finished product

Variable levels of plant-available
nitrogen

Zoning risk of being considered
a commercial enterprise (rather
than a farm)

Need for environmental permits
and adherence to regulations
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Considerations for Adding Food Scraps

ldentify and address risks

right off the bat:
V Odors

V Vectors V> \7@ g@}

V Contamination

V Different economics N
V Neighbor concerns sg?

V MSW contract preclusions

il
|




Need Training and Education in Best
Management Practices (BMPs)

A RecyclingWorkMA Compost Site Technical Assistance
A Facility Management Plans

A Intensive trainings
A Maine Compost School (1 Week)
A US Compost Council Composter Training Programs
A The 132 School of Composting
A Neighborhood Soil Rebuilders (ILSR)



Compost

Basics
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Compost
Basics

> N, NH N,O

Microbes

> CQ , Heat






150 F
Phases of Composting: Time/Target Temperature Relationship
140 F
130F
120 F
110F
100 F
Active Composting
NFl¢———=>¢<— — — — — >E— - — - - — - —— - > - — — — - - >
Primary Secondary Finishing Curing
Phase Phase Phase Phase
2-6 Weeks 4-10 Weeks 4-24 Weeks 4-12+ Weeks
80F
€= m —m m m et e e m e ——— - - - >
6-12 Months

(McSweeneyCommunityScaled Composting Systerg®19forthcoming



Compost BMPs:
Compost Recipe

Effective
blending

Balance:

wProtein w/
Carbon (C:N
Ratio)

wMoisture w/ dry
matter (Moisture
Content)

wDense material
w/ bulking agent
(Bulk Density)

wAnalytically
developed
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Recipe Neutral
Materials (C:N 280:1)

A Ground mixed yard trimmings

A Leaves




Carbonaceous o ( | ty woody
ean overs (screenings, mos WO
(C:N >40) & A 0>, DS O

Athpped Christmas irees
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Compost BMPs: AMonitoring
Temperature ATurning
Treatment




Pathogen Reduction Mechanisms

Do To Do Io Do Do I»

Thermal destruction

Production of toxic byproducts such as gaseous
ammonia

Competition between indigenous microorganisms and
pathogens

Antagonistic relationships between organisms

Antibiotics produced by certain fungi and
actinomycetes

natural dieoff in the compost environment (which is
non-ideal for enteric (gut) pathogens)

Nutrient depletion

KristineWichuckand DaryMccartney A review of the effectiveness of current tintemperature regulations ompathogen
inactivation during compostingJournal of Environmental Engineering and Science - August 2007).



SURVIVING FRACTION
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FIGURE 8.4. Heat inactivation of Salmonella enteritidis serotype Montivideo in composted
biosolids. (Data from Ward and Brandon, 1977.)
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Process to Further Reduce Pathogens
(PFRP& National Organic Program
(NOP) Standards

Turned Windrows

APFRP standarts to turn pileat least fivetimes while
YIFAYUlIAYAYd xsteastl5@BSNSSa C 71

Aerated Static Pile or kvVessel

APFRP requiremeris that the material reaches 131
Degrees F or greater for a minimum of 3 days



Key Factors to Ensure Pathogen Inactivation

Institutionalize BMPs

Track batches

Consistent temperature monitoring

OMQ YR 0QF YdzZf OALX S LIR2AY(aA
Adopt maturity standard

Prevent reintroduction of pathogens ( keep high
and dry)

Maintain aerobicity(small pile sizes)
Periodic testing

o To o To Po Io To o



ompost BMPs:
Moisture Management
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APile not heating

APile overheating

AMaterials not breaking down

AlLeachate

AStrong smells

Alncreasing animal, bird, and insect populations
AComplaints

AAngry mobs on social media



Management Response

AAcknowledging issue
Aldentifying root causes
AUse monitoring

AReview process (recipe, management, site
conditions,etc)

ACrosscheck against other observations
AEvaluate response strategies
AVarying degrees depending upon urgency
and conditions
AA yard of prevention is worth a truckload of cure



Issues Compound:
Dealing with root causes Is key to
successful remediation

Example:
Wet pile conditions can create
odors, which can attracts vectors



Management Response

Communicatewith affected
parties neighbors, town, state

A Proactive communication

A Have strategy (written, i.e. Odor
management plan)

A Be transparent
A Documentation

§

)



Monitoring Odor

What is Odor?

Unpleasant fragrance caused by volatilized chemical compounds:
A Volatile Organic Acids (Rotten, acrid, garbage)

A Ammonia (Chemical, eyes water)

A Sulfur Dioxide (Vomit smell)

A Mercaptans(Bad breath, rotten cabbage)



Monitoring Odor

What is Odor?
AThink of odor as food for microbes
AContain odor and create conditions where aerobic microbes thrive

AOdors are typically high N (ammonia and organic acids), and therefore
have valuable nutrient value



5.0 Problem Odor - Anaerobic Conditions, Leachate

Identified Remediation
Issue Cross-Check|Root Causes Actions
Blend in dry matter |Adjust recipe to lower

High moisture content (Lack of Lo moisture content
moisture in original recipe) Decrease plle size Construct smaller piles

Preventative Actions

Turn pile to dry

Blend in porous Adjust recipe to add
Anaerobic _ . bulking agents porosity (5-15% woody
pile Dense pile conditions (Lack of (wood chips, chip/grindings by

conditions? Ialjg_e structyral particles in grindings) volume)
original recipe and/or

Infrequent turning/mixing) Turn pile to loosen
and aerate

Ensure thorough
blending

Turn more frequently

Problem
Odor

Large piles inhibiting passive
aeration.

Decrease pile size |Construct smaller piles

Maintain pile moisture
Absorb leachate with |in target range.

High moisture conditions dry carbonaceous  |Ensure site

materials infrastructure creates
adequate drainage.

Leachate
from pile?







