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or•gan•ics

Presenter
Presentation Notes
All organics will compost



Food Waste
▪ 30-40% of food is wasted each year
▪ Equals about $1,600 each year per family
▪ ~13% of carbon pollution emissions are 

related to the growing, manufacturing, 
transporting, & disposal of food

Presenter
Presentation Notes
As the single largest component in municipal landfills, food waste generates methane (a greenhouse gas), resulting in landfills being the third largest source of methane in the country



Food Waste in Maryland
▪ Food waste & yard trimmings (organics) 

make up ~1/3 waste
▪ Only ~9.6% of food waste was composted 

in Maryland in 2014
▪ 9.4% of Cecil County residents are food 

insecure 

Presenter
Presentation Notes
http://www.mde.state.md.us/marylandgreen/Pages/CompostChallenge.aspx
http://www.mde.state.md.us/programs/Land/RecyclingandOperationsprogram/StateAgencyRecycling/Documents/Fact%20Sheet%20-%20Composting%20in%20Maryland.pdf





What is Compost?
Compost is a value-added product
Converts residue material into -
 Easy-to-handle 
 Humus-like product
 Rich in organic matter & organisms

Presenter
Presentation Notes
Humus – organic fraction of soil
Free of unpleasant odors
Easy to handle
Can be stored for long periods
Soil & potting media amendment

Improves Physical Properties: Increases water retention; improves soil aeration & structural stability; resistance to water & wind erosion; root penetration; soil temperature stabilization
Enhances Chemical Properties: Increases macro- & micro-nutrient content; availability of beneficial minerals; pH stability; converts nutrients to a more stable form, reducing fertilizer requirements
Improves Biological Properties:  Increases activity of beneficial micro-organisms; promotes root development; can increase agricultural crop yields; suppresses certain plant diseases; acts as biofilter, bonding heavy metals



Composting
 Controlled, aerobic biological process
 Results in the decomposition of organics    

 Decomposers: Micro & Macroorganisms
 Digest organic residues for food &  

energy 
 Speed up the process by creating heat

Presenter
Presentation Notes
aerobic = requiring oxygen
Occurs naturally in nature
Decomposers - Microorganisms (bacteria, fungi, protozoans) & Macroorganisms (arthropods – insects, mites, etc.; worms;) 




NORTHEAST RECYCLING COUNCIL, INC.   WWW.NERC.ORG
Recycled Organics University
www.recycledorganics.com

Presenter
Presentation Notes
Whether home, community, commercial/industry – science is the same!
Controlled, aerobic (requiring oxygen) biological process 
Results in the decomposition of organic materials
Occurs naturally 




Cr. Puzzle Permaculture

Presenter
Presentation Notes
Microorganisms (bacteria, fungi, other organisms) 
Digest organic residues for food and energy 
Speed up the decomposition process
Primary end-products—carbon dioxide*, water, & compost
*Off-set by not putting food scraps in the landfill & by using compost to grow plants (carbon sequestration)




Compost Bacteria
▪ Mesophilic
✓ Active at lower temperatures
▪ Thermophilic
✓ They’re hot! Active above 120° F
 Necessary for more rapid composting 



Healthy biological activity is 
essential to successful 

composting—setting up the right 
environment and conditions is 

fundamental to the process

Goal: Keeping the Decomposers Happy!



Composting Science Basics
▪ Aeration
✓ Oxygen concentrations: 10-14+%.

▪ Carbon to Nitrogen (C:N) Ratio
✓ 20:1 – 60:1 
✓ Preferred 30:1-50:1

▪ Moisture: 40 to 65 percent 
✓ Like a damp sponge

Presenter
Presentation Notes
Turning or placing materials on aeration system
“Bulking agents”—wood chips, shredded newspaper
Aeration is essential for thriving organisms.
Microorganisms require about 25-30 parts of carbon by weight for each part of nitrogen used for the production of protein (C:N 25-30:1).
Preparing feedstock to an optimum C:N ratio results in the fastest rate of decomposition- assuming other factors are not limiting.
Moisture is also required for thriving organisms. Too much water, however, kills the microorganisms, reduces oxygen, and causes anaerobic conditions. To little water and the process slows. 
Moisture content
Required to keep the microorganisms in compost alive & active
Helps to transport substances within the compost pile 
Makes nutrients accessible to the microbes
Apart from C and N, compost microorganisms require an adequate supply of other nutrients such as phosphorus, sulphur, potassium and trace elements (e.g. iron, manganese, boron etc).

These nutrients are usually present in ample concentrations in compost feedstock, though phosphorus (P) can sometimes be limiting.



Science, cont.
▪ Optimum pH range 
✓ 5.5 to 8

▪ Temperature – 90°-150°F (32°-66°C) 
✓ Process to Further Reduce Pathogens
✓ 131°F for 3-15 days (f of system)

Presenter
Presentation Notes
Process to Further Reduce Pathogens (PFRP)
High temperatures are essential to kill parasites and weed seeds. A properly maintained compost system will have temperatures that rise to 160F for PFRP. If not, the system needs adjusting.
Other factor - Porosity, structure, texture - particle size, shape & consistency influence aeration; bulk density
Particle size – smaller particles increase surface area for microorganisms to eat; too small though increases compaction, pile too dense, and poor aeration will occur. Therefore, good to have some mix, but not over 13 mm or ½ inch.
Can screen out larger particles as well – wood chips, twigs, etc.
Particle size 3-13 mm
Smaller particles 
More surface area upon which the microorganisms can feed
Helps to speed up decomposition
Improves porosity (air flow)
A more homogeneous compost mixture



Basic Recipe
▪ 2-3 Parts Carbon  - “Brown” materials 

✓ Woody, dry materials: wood shavings, leaves, 
soiled/shredded paper, straw, animal bedding 

▪ 1 Part Nitrogen - “Green” materials 
✓ Fresh, “wet” materials: food scraps, grass clippings, garden 

trimmings (no weeds), manures

▪ Keep it small! 
✓ Mowing, grinding, chipping, or shredding

Presenter
Presentation Notes
Combine organic materials in proper ratios ~ 2/3 carbon to 1/3 nitrogen. More or less, depending on type of carbon and type of nitrogen.
Tumblers/Jora may require less carbon

Carbon is what decomposers need for energy.
Nitrogen is what decomposers need for protein.




High Carbon
2-3 volumes

High Nitrogen
1 volume

Presenter
Presentation Notes
Varies depending on feedstock – sawdust (higher) vs. leaves
Types of food scraps



Recipe, Cont.
▪ A little soil, finished compost, or horse 

manure
▪ Moisture
✓ Just a little, like a damp sponge
✓ Leave lid or cover off during rain
✓ Required to keep microorganisms alive 

& active

Presenter
Presentation Notes
Soil/finished compost or manure add microorganisms



C:N Ratios of Various Organics
Carbon Sources Carbon:Nitrogen Ratio
Yard wastes 50 - 90:1

Straw/hay 50 - 80:1

Wood chips/sawdust 250 - 500:1

Nitrogen Sources Carbon:Nitrogen Ratio
Vegetable scraps 10 – 30:1

Fruit scraps 10 – 30:1

Grass & garden gleanings 10 – 20:1

Chicken manure 10 – 25:1

Cow manure 20 – 30:1

Horse manure 25 – 30:1

Adapted from Robert Rynk, “On-Farm Composting Handbook,” Natural Resource, Agriculture, and Engineering Service, 1992.

Presenter
Presentation Notes
Avoid adding wood chips to tumbler. Use in piles moisten first as they will absorb moisture. ALSO, will need to screen final product. Wood chips add porosity to piles.

Note: wood shavings/chips – very high Carbon
Vegetable/fruit scraps – very high Nitrogen



Recipe, cont.

 Containers or piles
 Cover



Recipe Tips for Tumblers
▪ Start with equal parts C to N or 2 parts C 

to 1 part N
▪ Adjust to speed decomposition
✓ Temperature
✓ Moisture level
✓ Active decomposition

Presenter
Presentation Notes
Cover food scraps with sawdust – inch or so; and, add additional carbon to the mix



Recipe Tips for Bins/Piles
▪ Carbon – keep with the 30+:1 C:N
▪ Bulking agents – wood shavings, chips
✓ Odor control – shavings
✓ Chips/twigs on bottom
 Provide porosity
 Pile stabilization
 Aid air flow

Presenter
Presentation Notes
Wood shavings are a good bulking agent—but mix well and add leaves, straw, or bedding so that it doesn’t mat down and go anaerobic
Wood chips can also be used but will need to be screened in the final process. 




General TIPS
Mix ingredients together to create a 

better balance— homogeneous mix
▪ Adding food scraps
✓ No more than 20%, more okay in tumblers/Jora
✓ Balance C:N ratio, moisture, bulk density

▪ Observation, temperature, look & feel 
of compost, trial & error 

Presenter
Presentation Notes
Homogeneous mix is essential!
Make the best of what you have
Tried and true recipes – internet, ask other operators, DES, experts



Aeration Techniques
▪ Tumblers: Close lid & rotate
▪ Piles, bins: Lift materials with pitch fork
✓Move materials from outside to inside 
✓ Or, place materials on perforated pipes or 

pipe through middle

Presenter
Presentation Notes
Microbial activity can raise the temperature of the pile’s core to at least 140° F. 




Acceptable Materials
• Vegetable food scraps, peels
• Fruit food scraps, peels 
• Nuts & nut shells
• Dairy, cheese, eggs/egg shells
• Coffee grounds/filters & tea bags
• Leaves, garden trimmings
• Napkins, paper towels
• Sawdust
• Livestock bedding/manure
• Straw

Presenter
Presentation Notes
Community Compost
What’s your goal?
How much volume can your site handle?
Make compost for garden?
Serve as community food scrap drop-off? Just members?
Education site?

Food scrap sourcing
Community gardeners 
Schools 
Businesses 
Nonprofits 
Churches
Community
Start collecting small volumes & grow it!
Year-round, consistent supply of feedstocks!

Carbon Sourcing
Wood workers, town, utility crews, landscapers – sawdust, chips
Neighborhood, landscapers – leaves
Farmers – livestock bedding



DO NOT COMPOST
▪ Meat/Bones/Grease
 Weeds 
✓ Tomatoes & squash may sprout “volunteers” 
 Cat litter or dog manure

** Small amounts of meat & grease, e.g., in 
soups, casseroles, sauces should be fine. 

Presenter
Presentation Notes
Meat, bones, dairy in trash, or Green Cone, home digester (Google—can be purchased online)



Presenter
Presentation Notes
Assess Volume of Materials:
Community need
People power
Site capacity
Permit limits > 100cy/yr. feedstock
Resources available
Goals – Education? Demonstration? May want multiple systems
cubic feet in a 5 gallon bucket ?

 5 gallon bucket =  less than 1 cubic foot




Tumblers

Presenter
Presentation Notes
Tumblers are best for handling food scraps, at least initially. Especially if odor or vermin are concern. Can always start composting food scraps in tumbler and then transfer to another system to finish.
Top left - EZ
Right – Achla or garden supply
Bottom left – homemade
Bottom right - Mantis



Compost Bins



Aerobin & Jora



3-BIN SYSTEM

Image Cr.: George McDonald, Maine DEP



Four Bin System

Image Cr.: Cornel Waste Management Institute

Presenter
Presentation Notes
Storage of Carbon or curing compost



Windrows

Images Cr.: David Hurd, GrowNYC

Presenter
Presentation Notes
Larger community food scrap operations:
Windrow
Aerated Static Piles



In-Vessel
The Dirt Factory community composting facility in University City
Image Cr.: PlanPhily



Aerated Static Piles

Images Cr.: David Hurd, GrowNYC

Presenter
Presentation Notes
Passive or aerated
Aerated uses motor to blow air through (or draw air in)
Can also be done in a bin



Black Dirt Farm Devine Gardens

Image Cr.: Black Dirt Farm

Image Cr.: Devine Gardens

Vermicomposting

Presenter
Presentation Notes
Farm-based Vermiculture operations
Black Dirt Farm – hauler & processor in NE Kingdom – commercial, residential, institutional
Devine Gardens - NYS



www.nerc.org

Presenter
Presentation Notes
Branded compost product as BrattleGrow Compost



Grow Compost Vermont



www.nerc.org

Green 
Mountain 
Compost

Presenter
Presentation Notes
CSWD



Onondaga County Resource Recovery 
Agency

Tipping fee: $34/ton 
vs. $84/ton MSW



Community Composting
▪ Often volunteer run; some operated by 

nonprofit organizations or farms
▪ Produces compost for local use
▪ Promotes community connections
▪ Provides an essential role in the 

evolution of food scrap diversion
▪ Range of sizes - 10 sq. ft. – 20,000 sq. ft.

Presenter
Presentation Notes
Community gardens, farms, schools, parks, churches, hospitals, businesses… 
Some of the bigger operations have paid staff with a volunteer force.
Community gardens - neighborhood, urban, tribal, etc., 
Residents learn about food scrap diversion, the benefits of composting, & how using compost products can benefit their community
For larger communities, helps to supplement farm or commercial operations.
Through outreach & participation…
Drawbacks: space restrictions, finding sites, and finding volunteers
Under 4 acres in size, not including finished product. 




Maryland Regulations
▪ Exempt
✓ Any feedstocks
✓ No more than 5,000 sq. ft. “in support 

of composting” 
✓ Maximum pile height restrictions

• Feedstocks no higher than 9 ft.
• All other piles no higher than 12 ft.

✓ Operated so as to not be a nuisance 



Costs & Inputs to Build System

Materials, Equipment, 
Supplies, Tools



Bins, Screener

✓ Purchased Bins, Tumblers
✓ Tools to assemble or build
✓ Wood
✓ Screws, bolts, nails, etc.
✓ Hardware cloth
✓ Screening material

Presenter
Presentation Notes
Consult bin designs, on flash drives, for design and material specifics



Supplies
▪ Gloves
✓ Rubber for handling food scraps
✓ Gardening for turning

 Tarps
 Signage & fliers
 Scissors (cut bags)
 Water-proof box for logs

Presenter
Presentation Notes
Rubber gloves: protect against germs, messes, etc. can be disposable or washable
Tarps: used for covering active compost in rain/snow; curing and finished compost



Equipment/Tools

▪ Chopping & Shredding
✓ Trowels for tumblers
✓ Hatchet 
✓ Garden edger or spade shovel
✓ Pruners
✓ Mulch mower

Presenter
Presentation Notes
Chop up vines, squashes, corn cobs & husks, branches, etc.
Mow over leaves



Equipment/Tools

▪ Turning & Material Moving Tools
✓ Pitch fork
✓ Shovel
✓ Bobcat/tractor

▪ Thermometer
✓ For hot composting  





Site
▪ Year-round accessibility 
▪ Access to a water source is necessary
▪ Shrubbery, fencing, or cover to block wind
▪ Shady/partial sun is best
▪ Sit bins/piles on ground, grass or 

vegetated area
▪ Tumblers can be mounted

Presenter
Presentation Notes
Food scraps don’t stop coming in during winter! You will need a year-round supply of carbon, access to site in all weather conditions.
Sitting bins on cement/asphalt will reduce rodent concerns.




Ludlow Community Compost Site

Food 
scrap 

collection 
bins & 
carbon 
storage

Signage

Jora/Tumbler

3-Bin 
System



Elm St. Community Compost Site

Jora - Active Composting Step 1

Active Composting Step 2

Presenter
Presentation Notes
Montpelier
Will be rebuilding wood bins, putting hardwire under and around



Receiving/Mixing

▪ Feedstock Preparation
✓ Size reduction: chop, shred
✓ Mix: homogenous blend
▪ Blend proper C:N ratios
▪ Add moisture, if needed 

Image Cr.: Dreamkeeper Garden

Presenter
Presentation Notes
C:N ratios – depends on system and materials at site



Mixing in the Tumblers



Mixing Food Scraps 
in Bins

Food Land Opportunity - Chicago

Nola Greens – New Orleans



Simple & “Slow” Method

▪ Follow the basic recipe
▪ Turn occasionally
▪ Compost ready in 12-18 months



Hot Compost
▪Temperature should rise to at least 90-
120° F
✓ 130°F for PFRP
✓ Turn/rotate materials to achieve 

heat
➢ 1-2 times per week, as needed 

Presenter
Presentation Notes
Or, rotate tumblers as needed



“Hot” or Active Composting
▪Enclosed containers
✓ Insulate in winter 
✓ Larger containers or tumblers
✓ Cover piles – tarp or chips

▪ Proper C:N “mix” of feedstocks
▪ Add water, as necessary



Hot Compost, cont.
▪ Fill one tumbler or bin completely 

prior to moving to next 
▪ More frequent turning of materials
✓1-2 times per week 

▪ Temperature should rise to 120° F
▪ Finished compost in 4-8 months



Turning Active Compost

Hands in Heart Community Garden



Ready for Curing
▪ Ingredients are digested & bacterial 

activity declines
▪ Compost pile heats up very little

✓ Even after turning or aerating the pile
▪ Compost has a uniform, crumbly 

appearance, earthy smell

Presenter
Presentation Notes
Maturity vs. Stability 
May be wood chips, some twigs, etc.



Curing
▪ Store in bin or pile
▪ Turn occasionally
▪ Keep moist

Image Cr.: Rodale

Presenter
Presentation Notes
Curing – will still have some material not decomposed, but will be uniformly looking like compost
The bag test.



Chapel Hill Community Compost

Image Cr.: Chapel Hill Spring Garden Tour

Curing
Active



Harvesting & Screening

• Remove finished compost from 
curing area

• Screen/sift
• Send sample for testing
• Cover until ready for use
✓ Signage – “finished compost”

Presenter
Presentation Notes
Sifting parties 




Finished Compost - Screening

Image Cr.: University of Florida/IFAS 
Extension Sarasota County

Image Cr.: EcoCity Farms





Monitoring the Process
▪ Observation
✓Are the bins or piles steaming? 
✓Are materials looking different? 
✓ Is decomposition occurring?
✓Materials looking like soil? 
✓ Is the pile uniformly composting? 

Presenter
Presentation Notes
Daily observation of the composting materials will help to ensure that the process is occurring, odors are not an issue, and that there are no other concerns. 



Monitoring the Process, cont.
▪ Compost feel
✓ Does the squeeze test indicate that 

there is moisture in the material
✓ Does it feels like a damp sponge & 

stick together?
✓ Is the material too wet/slimy?

Presenter
Presentation Notes
About 50% moisture content
Limit puddles of leachate or water





Monitoring the Process, cont.
▪ Oxygen—Smell is the best measure of 

properly aerated composting 
▪ Unpleasant odor – indicative of 

anaerobic conditions
✓ Pile needs to be turned

Presenter
Presentation Notes
Smell is the best measure of properly aerated composting for small-to-medium sized operations  - should smell earthy, not pungent
If there is an unpleasant odor, chances are there are anaerobic conditions in the pile – ammonia, sweet smell, pungent
This is an indication that the pile needs to be turned




Monitoring the Process, cont.

▪ Temperature monitoring
✓ Is the temperature rising 

appropriately for rapid compost? 
✓ Does the temperature rise to 90°F
✓ Maintain for PFRP (131°F…ideal)

Presenter
Presentation Notes
Regular recording of temperature is essential
Note turning & watering dates
maintain for PFRPthis temperature for 15 days through 5 turnings (or 3 days for aerated static piles)?





Tips
▪ Adequate amount of carbon 
▪ Always cover food scraps with 
carbon & soil
 Sawdust is best

▪ Cover with lime if fruit flies & vermin 
(rodents, bears) an issue

Presenter
Presentation Notes
Leaves, soiled paper, straw, etc.




Tips
▪ Line bottoms of bins with wire mesh
✓ To detour vermin

▪ Use vinegar to wash collection 
containers



If Critters Become An Issue
▪ Use Jora, Tumblers for full decomposition
▪ Eliminate any meat, sauces, cheese
▪ Discontinue adding food scraps, especially 

in early spring
▪ Build an enclosure around the compost 

area



Bins within Fencing

Down to Earth Community Garden



Compost Testing
▪ Maturity 
▪ At a minimum—analyze the basic 
nutrient content—nitrogen, phosphorous, 
& potassium (N:P:K:)
▪ Bioassay testing

Presenter
Presentation Notes
Grow something with your compost!
Bioassay testing uses a seed germination and growth test to measure the percent of seed emergence and relative seedling vigor.




Athena Lee Bradley
Northeast Recycling Council
athena@nerc.org
www.nerc.org

Presenter
Presentation Notes
Healthy biological activity is essential to successful composting—setting up the right environment and conditions is fundamental to the process.
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