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natural mechanisms 1n a
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1n a closed loop system.
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conservation, restoration

s public works projects chemical fertilizers



The
Process

® — Directed by microorganisms

® = LHPUES. @ tEECE HoEHk « Ioullkaling
agents

® — Controlled, managed, & accelerated

® — Utilizes microorganisms that require oxygen

® — Reduces pathogens & weed seeds

® — 4 Stelontllal e CARDoNn & ErEeEEs /6 JilnilshnEe!

compost



of Compost

® arlilel e §1E ¢ L alier (©EC e S

® — . BaC Beizilel aalisla el 1Tk LeimEnue
structure

® — Ml elSn " WEEEES o (& NN OIS

COMPOST MICROORGANISMS MAGNIFIED 1,000 TIMES




Bacteria

®Make up to 80-90% of a compost
Plle’s lbleolegy

®About 100 million - 1 billion per
gram of compost

®Responsible for heat generation &
decomposition



Bacteria 1n Leaf Compost

Image Credit: Science
Photo Library




® Bacteria with that look like fungal
mycelium

® Appears like a gray or

® Helps to breakdown cellulose, lignin, chitin &
protein

® Tolerates a than most backteria

® Active 1n , some 1n the curing
phase



inomycetes

Act




Fungi

S SECISTRViSIar S oS SN GRS S@TIS

AMEESE predlilirile clirilne). tlas
mesophilic phases & curing

® Tend to live on the outer
SUIEIEEIEEE “OUE HElalE | COloeSE

® Decomposes difficult
CHECJEUNIILE, NEHnEIEILE dls JiecHE
can’t readily be broken
down by bacteria

® Fungl are great for carbon
sequestration

Photo Credit: Reddit Mycology Forum,
/mycology



Deriving Nutrients & Energy

Create Organic Matter
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Level 1 Level 2 Level 3 Organisms
Decomposers Eat Decomposers Eat Eat Level 2

Organic Material Level 1 Microbes Organisms




Key Components to a
Good Compost Pile

®0Organic Materials or Feedstocks
®Carbon to Nitrogen Ratio (C:N)
®Molisture

SAlT

QL ENMPERENEGE

® Time



®The that make up your
COMPeOSE ik

& WS E0S i & B ZEAOIE StEEORTOLIRS F1E
good

®Always contailns

SACORIEE RS VENEVLAC] - SINOUIAIES @It p
Phosphorous, Oxygen, Hydrogen, Calcium,
SiEe



Carbon & Nitrogen

Carbon Materials Nitrogen Materials

Aged Hay
Oat Hay
Cardboard
, Dry, Shredded Leaves
Sawdust
Chipped Wood
Newspaper
Cardboard Egg Cartons
Wrapping Paper
Paper Towels
Straw
Toilet Paper Rolls
Wood Ash (not coal)
Dried Grass
Shredded Paper

100°%. Cotton Fabrics
(small pieces)

Vegetable Trimmings
Algae

Green Leaves

Green Shrub Prunings
Tea Bags
Alfalfa Meal/Hay

Coffee Grounds/Filter

Animal Manure (herbivores only)

Houseplants

\AS A~ -1
vweeds

(without seed heads)

6‘ Old Flower Bouguets

Human/Animal Hair

Aguarium Water
(freshwater only)

Image Credit; https://www.fix.com/blog/how-to-start-a-compost-pile/



Consildered the @Hi
nutrients
All organic materilial has 1ts own

(400 x 50) + (20 x 2000)

Wood chips (A) [C:N = 400:1] 50 1lbs. 50 + 2000

Food Waste (B) [C:N = 20:1] 2000 1bs. l C:N —_—

20,000 + 40000 .
2050 29:1




Leaves
Corn Stalks
Straw

Pine Needles

Office Paper

Newspaper
(shredded)

Sawdust
Wood Chips
Twigs

Corrugated
Cardboard

Hair/Fur
Manures

Seaweed

Food Waste
Grass Clippings
Coffee Grounds

Vegetable
Scraps

Clean Wood Ash

Finished
Compost

Fruit Waste




https://app.compostcalc.com/calculator

Recipe calculator

Feedstocks o

Gallons

Recipe Results
0 feedstocks

Results Recommended
C:N Bl 20:1 - 40:1
Moisture % 40 - 65%

Bulk density 800 - 1,000 Ib/cy




https://app.compostcalc.com/calculator

yard trimmings and other vegetation

Cardboard

My Feedstocks

Crop residues & processing wastes
Fish, meat and animal by products
Manures

Municipal and food waste

Other

Straw, hay silage

Ground green waste UCD COTC
Wood and paper N=08% %

yard trimmings and other vegetation
Ground greenwaste BBG COTC

N=038% C=33.0

B =588 Ib/cy Mois
Ground wood SUNYC COTC
=05%

80=1025 bicy

Hardwood (chips, shavings, and so on)




®Less will slow
(IL@T CIoILEdy S EIILEY

® More can cause
EINAETEI0ILE CONGLLEIECRE
& odors

® Easy Hand Squeeze
Retich




Bulk Density
— Measurement of
COMBa e 5OT]

Free Alr Space

- Avallable pore spaces
where alr flow can keep
your milicrobes alive

liquid film

compost
particles

\

~~—— airflow

Composting Council

Source: US




L8 - " fer: =2 weaclks wmill
kill most pathogens & weeds

Temps +160 °F can cause
decreased microbial activity
& diversity

Can reduce temps by adding a \ S

bulking material or turning

Lowering temps can 1ndicate
compost 1s maturing
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PHASES C

Meso- Thermophilic
philic

Image Credit: www.goldbio.com




Time
— months

& Can take weeks to years
® Depends on variables

& Intended use

& Feedstocks

® Pi1le Management
—Environmental conditions
—-Attention & turning

—Aeration & temp control
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Compost Bins




Vermicompost

Photo Credit: North Carolina State
University



B E TRIENE OTD© SFIERICH, ¥ ©1 - Wi@Na
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-The Urban Worm Company, “The Ultimate Guide to Vermicomposting”



The Ecosystem of
Vermicul ture

®Worms! -7 suitable species of around 9000
known specles”®

SRR emale = S 1L LEEE L SIS OE e LSl
SRRl — MO LIS, « VEEEIES, . S nbSlliseeins
®Nematodes — Feed on bacteria & other

ML CIeCloes

*The Urban Worm Company, “The Ultimate Guide to Vermicomposting”



® healthy soi1l & water &

structure retalns molsture
® food waste & the number
% e R of be§eflc1al
TNEE G Ol = a7 L0 ol O e SNl R ie Pl oI
amendment ® plant growth &
% e ] root development
aggregation & porosity @ the use of
® S YRR chemical fertilizers

Edwards, Clive (ed.), et al., Vermiculture Technology: Earthworms,

tO depleted S O i l S Organic Wastes, and Environmental Management, 2011.



The

— lives 1n loosely-packed
S NS faCEs Elielie - entes ral@lan
organic matter

— - Panvisisimalinld BlaErAral insie  aEEky
inches of topsoil & burrows
horizontally

— deep-borrowing, known as
“‘nightcrawlers”, forages on the
surface but retreats to deep
burrows

1EY

.
End
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Most common composting worm
Tolerates a wide range of temps

Great for those starting out

Larger than the red wigglers
Slower reproduction
Prefers cooler temps

Lives deeper than red wigglers

Compost worims

Image Credit:
www . redwormcomposting.com

earthworms




®Choose Your
Worm

®Select Your
Worm

®Pick Your



©DYI Bucket or Bin

-
g
e s i A o 3
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®Stackable Tray
System

®Flow-Through or
Continuous Flow
Bag Systems




®kasy to get
started

®Easy to build
®Affordable

®1-2 bins with
lids, drill, &
optional screen

Photo Credit: https://www.instructables.com/Make-Black-Gold-With-DIY-
Worm-Compost-Bins/



Plastic Stackable Trays

®kasy to get
started

®Not cheap
compared to DIY

®3+ trays with
lid, includes a
leachate spigot




®Great for handling
more food waste

®Easy to maintain

®Cost 1s higher
compared to others

®Flow-through
system, finished
worm compost comes
out the bottom

<0 THREE ESSENTIAL
X LAYERS

@

Partially-processed material
P Thisis where most of the
decomposition is happening

Fresh food, organic
material, and bedding
= = .

Fully-processed worm
castings that are ready
to harvest

Organic waste and
bedding go in the top.

Most consumption of
waste by worms and
microbes takes place
just below the surface.

4-6 months later, the

3 material at the bottom
is ready to be harvested.

Image credit: www.IowaWormComposting.com



®Finished Compost

®Coco Coir

®Paper or Newsprint

®Straw

®Cardboard

®Leaf Litter & Other Yard Waste



> | R
gﬁﬁ%ﬁgﬂ?ﬁ & B Rhonda Sherman

¢ www.IowaWormComposting.co 5 THE WORM
. B FARMER’S
2 HANDBOOK

© LR Mid- to Large-Scale

Vermicomposting for Farms,

¢ www.UrbanWormCompany .com B
v Businesses, Municipalities,

Schools, and Institutions

& www.MemesWorms.com

Mary Appelhof

Recyde bachen food waale

« Save energy

« Produce fertilaer for
honne glarms and gardes

+ Geow fnhing wormn @
Reduce waite daponal cont

Techniques and systems for processing

food scraps, manure, yard debris, paper, and more

¢ www.UncledJimsWormFarm.com



Worm Care Basics

©® Temperature

55°F - 90°F (72 °F)
® Moisture

60% - 70%
® C:N Ratio

2D 7l — =3Bl

® Feeding (don’t overfeed!)

25% - 33% of worm weight/daily



Cenel TdEngs ERel ol e

® Food Waste Diversion

® Food Pantries & Pantry
Gardens

® Rebuild Depleted Soils
& the Soil Food Web

® Food System Resiliency

©® Grow a Healthier
Garden

® Conserves Water

® Reduces the Use of
Chemical Fertilizers

® Reduces Our Ecological
Footprint

¢ Builds Community
Connections - Learn &
Engage
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lowa Waste Reduction Center

LUV
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lowa Waste Reduction Center

Jason.Clay@uni.edu



