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Differentiate Vermicompost

Vermicompost

Excellent and uniform
process control =
uniform product

Fast 75 Days

Mesophillic process
produces “plant-viable”
microbial communities

Earthworm composting
truly alter the availability
of nutrients

Vermicompost sold for
$425/cu-yd

Compost

Slow 9-12 month

Inconsistent process
controls result in
variable quality end
product

Large variations within
batches (cross section)

Variability leads to
Inconsistent grower
results.

Manure compost sold
for $35/cu-yd
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Background —\Waste Issues

Economics of manure management (the CRUCH)

« Larger farms (compensate for lower revenue/animal)

* More animals = more manure

« Regulations limit manure application rates (tons manure/acre)
» Results in more land needed solely for manure (acreage)

« Application costs increase dramatically as distance from farm to
field increases

Excess manure becomes a waste issue,
as the value of manure can not offset
handling costs

($/ac spreading costs > $/ac fertilizer value)




Liability — Asset

1COm »

[Vegetable/ fruit

[Excess manure:] Synthetic inputs:]

~

grower

Dairy operation}




Single Consistent Feedstock

ermicompost is not an
elemental product — what
comes out, depends on
what goes in

ecided that sales of end-
product is the goal vs.
tipping fee from accepting
variable materials

orm Power mantra —
Consistent...Uniform...
Repeatable
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Single Source Feedstock -
Coyne Farm

Our coworkers
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* 1,000 Registered Holstein
milkers & 600 heifers.

= 5th Generation family
owned and operated
“Dairy of Distinction” —
Not organic certified

= Cows feed very
consistent diet

= Holstein’ s in NY (avg)

= Consume 310 Ibs/day of
feed and water

* Yield 85 Ibs/day of milk
« Generate 120 Ibs/day of
manure and urine




US Interstate 390.

Approximately 18
miles south of
{Rochester, NY

RT Solutions, LLC

Phase || Expansion —

Area. Total 7.8 ac

Coyne Farm Dairy
Currently
1,000 milker

Satelliteanure
Lagoon. 7,000,000
gallon capa0|ty




Feedstock Preparation

Very few materials are instantly ready for large scale vermicomposting

Manure separators — Ver 1.0 & 3.3




Manure Management A4
Integrating Plant and Animal Agriculture

1,000,000 & 7,000,00 gallon
manure effluent lagoons




Manure Management
Integrating Animal and Plant Agriculture

Effluent from separator is pumped
from lagoons through 5,000 of
drag hose to subsurface injector.

Conserves nutrients

*Reduces
*Odors
*Road traffic
*Soil compaction
*Application costs




Production Process
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Compost Preparation

All materials stored under
cover

Materials are mixed with
large agricultural
equipment to a specific
recipe (16 ton batch)

* Porosity, MC, C:N ratio,
bulk density

» Consistent mixes can
produce consistent final
products

4




Composting

Mixed materials loaded into
aeration bays

Thermophillic Composting
« 21 days with one turn
* Min of 3-days @ 55 degree C
« Weed seed deactivation
« Pathogen reduction (PFRP)

Oxygen, temperature, and
moisture are monitored --
feedback to metered air flow




Vermicomposting

Vermicomposting in large “flow through digesters”

*Designed around the biology of the earthworms

*Green compost is layered on the top

*Finished vermicompost is removed from the bottom

\Worms move upwards towards new food source

*Retention time of ~47 days (worms are never moved)

*Much more than just worms involved - Mesophillic processing.




Earthworms farm microbes
The ‘external rumen’ for manure dwellers

Decomposed - more available nutrients

microbes

Organlc
matter

OUTPUT

cast

=2

[Swift 1979, Brown et al. 2000]



Flow Through Digester Feeding

Feeder
Spreads 1" - 2" Layer of

Material M~

Across Surface Yﬁ
/ Preconditioned Waste —-....
Winches

w/c%

Vermicompost In

Layered Worm

Worked Stages

(Most Worms In top
3"- 9"

Few Worms In

Harvest Layer)

Breaker Bar gg::aoer:
quled by Nominal 2"
winches x4" openings

eere uumin B Bn Bn A

6" Concrete Floor’

Continuous-Process, Flow-Through
Earthworm Vermicomposting Digester

Material is spread in a uniform 17 layer
across the surface of each digester.




Process Controls

Worms are fed the green

“uncured” compost 1*

o Only when ready!!! —— -

= (;'L.e- :
z ﬂmi mﬂlﬂlmi ﬁ
Building engineered with VT o Wt

automatic ventilation,
watering, heat and directed
lighting systems - happy
worms = a good night’ s
sleep.

Harvested and moved by
multiple hydraulic systems




Process Controls @

Good animal husbandry of [, &8 e e
worms is MOST critical 3

Control moisture content
of material

Monitor temperature
continuously (tipping
point)

Look for cocoons and
reproduction.



Animal Husbandry @

« (Good vermicomposting requires basic
animal husbandry

« If you treat your worms like a garbage
disposal don’ t be surprised by the results [*

« Careful feeding, watering and
environmental controls lead to healthier
and larger worm populations — surprise!

Use your nose as part of your monitoring
program.




H arves't Worm worked material is removed

from bottom of each digester

Feeder

Vermicompost In

Layered Worm

Worked Stages

(Most Worms In top
3"- 9"

Few Worms In

Harvest Layer)

Wincé

w/C%
Bottom

Harvested | —_ Screen
Vermicompost Pulled by Nominal 2"
winches x4" openings

(Falls to Floor)

Hydraulic/ _—-ﬁ -ﬁ -ﬁ .ﬁ .ﬁ qf—_ Collection Paddle

/'

6" Concrete Floor

Continuous-Process, Flow-Through
Earthworm Vermicomposting Digester




Screening

5 classes based on end-
user (shaker deck)

= Qvers, minus - 1”7, %", 4" and 1/10” &\ |\ \ =
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= Bulk packaging in 2 cu-yd
sacks
= Retail packaging
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 All finished product kept in
enclosed buildings




Vermicompost Products

= Solids

» Bulk in 1 & 2 cu-yd containers
(commercial growers)

» Retail in a variety of small packages

= Liquid extracts
» Bulk - 275 gal IBC Tote
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Phase |l Expansion

RT Solutions, LLC Vermicomposting Facility
(Left to Right)

(1) Finished Product Processing Building
(2) Vermicomposting Building
(3) Office Trailer
(4) Composting Building
(5) Raw Feedstock Storage

Phase Il Facility — 800% increase
in production (completed
October 2011

Original Phase | Facility

Proposed Vermicompost

Bldg. #5 Proposed
5. 43 Vermicompost
Extract (Liquid) Production Area
Bldg. #4
= [— Proposed
- Vermicompost ,— Proposed
= —h Bldg. #3 Vermicompost
- = Bldg. #2

— Proposed
Vermicompost
1 Bldg.wt
% Proposed
Composting

P / A/ Building
/
S Proposed Storage Bldg

Weorm Power
von Facility Expansion







Worm Power’ s Avon, NY Facility

Largest agricultural vermicomposting facility in Western Hemisphere
*Total site ~ 10 acres

8 buildings totaling over 89,000 sq-ft under roof

All process water from rain fed cisterns

21 total earthworm digesters

*Process over 10,000,000 Ibs/year of dairy manure

*Final product sold at 12X over compost to large growers and Agricultural
companies (Syngenta, SunGro Fafard)
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It" s All About The Quality

To market vermicompost for top value — the
product must be uniform, consistent and
reproducible

“Vermicompost” is not an end product —
it' s a component in the end-user’ s
growing system

Truly understand the targeted growers’

expectations, production methods and its
associated costs.
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American Agricubturist

Vermicompost better than fertilizer

Key Points

W Fraces achieved 25% higher garlic yields.
with vermicom post.

W Derived fom dainy marure, tis
biofertifzes has orgenic potend.

B Enhencadresktnes vdsexce b a
substnized benefitofoompost,

By KARA LYNN DUNN

25% 2ain in garic weight-gain was
Al':oxhing Ed Fraser could tum up
is nose at, In fact, the Chum hville,
Y, certified organic pmduzer & intenton
sniffingout coore benefits of using “roade in
MewYork™ vercacornposted dairy roanure
to areend hissoil and suppress diseass.
High tunnets, quick hoops, storage and
oail order allow Fraser to have aloost
year-ound sakes of table and seed stock
garlic and other vegetables. Just 20 riks
southwest of Rochesteg he's one of eght
amwers supplying the 400-plus-re ber
Good Rood Collective CBA, or Corcanunity
Supported Agricuture. And, he szl at the
new Hghland ParkWinter Farroers Market.
In 2008, Fraser began applying Worra
Power, a wermicorpost ade by 20 il
lion red earthworres working across the
road froraCoyne Dairyin Avon, MY, There,
worresconvert 10 el lion poundsof reanure
into 25 rillion poundsof nutrie nt-ric hooro-
post over T5days atMorth Acce rica’s largest
vericornposting fRcility.

WORM POWER: Compost fom dairy manure is further processad by worms to make a bater-than-ertilizer sol amendment.

Mew York Farca Viability Institute, or
Y FVL, funding sup ported gree nhouse and
field evaluation of theverricorpost asa e-
placeroent forsynthetic soil areend reents.
It also funded lab experitoents aired at
better undarstanding how vemoicorpast
SUpp resses SR

“Our interest & in the potential borver-
roicorcposting to reduce the dairy waste
Strearn,conve rtoow ranureintoa product
valuable for growers and gardeners, and
reduce growers' use of crop pesticides,”

pushes itto the vertical imit with a it neint of
s and a raed operaing @pacty of 3,500 pounds.

says David Grusenreeye r, MYFVI ceanaging.
director.

Fraserfield-applied thevermicorpostat
freshweight rates of 2, 4andBtons peracre
tothe planter fumows. Then he hilledeach
o, covering theve moicoropost and 2arlic
satswith soil.

Hewas o than plased. Gardictreated
with ve moicoropost was 25% heavier than
the untreated garic athanest.

Diseaseresistanceisaplus
Comell Uninersity lab trials have shown
prorose for applying the solid veroicone
post and its non-aerated extract & acon-
trol for Jdteim apharidermakin, adseass
corroon to any vezetable cmops.

“Garlic doesn't tend to have Pdiem
problercs,” points out Fraser. "5o | was
looking for how well the coropost would
support plant growth. We saw a dafinite
itnpact on leaf growth and weight gain.”

“The healthier and o vigorous the
plants are with the oicmbiokay in their
oot zone, the oo the plants are able to
thwartattacks fomdestructive crop patho-
ensand inszct pests,” heelaborates

Recent Ohio State University studies
alsoconcluded thatcmops kd with verra-
coropost are ako reore resistant to blight,
bacterial wilt, parasitic neratode attacks
and powdery roildew than thoss on syn-
thetic fertilizers.

Still more organic potential?

In 2011, Fraserexpectsto test averoioomn:
post extract. Worn Power has subroitted
itsextract tothe Organic Mate rials Review
Institute,or OMRL, borlistingasan approved
organic input.

“IFOMRI lists the extract by spring, then
I'cinterested in applying itasadmrench to
soroe of ray gardic toevaluate its potential
o inc ease bulb size and control Resanem,
acoraroondiszase in garic,” says Frassr.

*If it works, vemicoropost extract is
an attractive product,” he adds. Its kss
bulky, would store easierand 2o farther on
the fiekds than the solid corrpost, and be
an input with hopefully at kastthe sae
results.”

Vermicorposting project roanager
Allison JackinCorne ll's Departroentof Plant
Pathologyand Plant-Mic obe Biology,says,
e mocorepost [is] an e ffec tive addition to

transplant roedia for greenbouse produc
tion in triaks with toroatoes, cabbage and
caulilower, Y& need oo reszarch, how
ever, intoits pote ntial for fieldapplication.”

Cornell & ako testing e mocorposts
itnpacton other pathogens affecting 2aric,
strawberries, grapes, cabbage, caulilower
and toratces. An educational video and
project rports are online at exness.cor-
reileds foumi e rmicompost ivm. Forcoome
detaiks,contact Allson Jackat €0 7255184
orathsd@orms tedu

Deire eonies from fer rm inMarnailk,
MY

Editor’s nowe: Furding ©r all NYFVS pref-
2oty is A risk of cane bation due to Gou
ArdrewCiamo’ proposed 20§ 2 bdger.

BOUNTIFUL BULBS: Ed Fraser found
that vermicompost boosted garlic yelds
and improwed plant health.

N famerled nonproft that
inests in innoative projects to

ncreass the success of ag production
enterpases, protect arm-based natural
resources and produce measuable
trmlewel results, Formore nfrmation,
st the Wb Ste, Wi
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Research and Development

 Awarded sixteen peer-reviewed
research grants from Federal and
State Agriculture Agencies.

 To characterize our material, Worm

Power has invested seven-years and
over $2,000,000 in R&D

* Long standing research collaboration
with multiple Departments at Cornell

UniverSity and a neW arrangement UNNOCULATED INOCULATED
with Cal Poly.




Soil Organic
Matter

Mucus + Water,
Ingested Mixing & Priming Earth
. . arthworms
Soil Bacteria | € S
"The Kiss"
"Sleeping Beauty" "Prince Charming"

[Lavelle et al. 1995, Brown et al. 2000]



food _ Earthworm gut @

microbes wnoand | Efsenia fetida — 2.5 hr
grinding

Water secreted

Intestinal mucus
secreted

Water and mucus
reabsorbed

Size of microbial community

Species composition

casting

[Brown et al. 2000, Hartenstein et al. 1981, Sampedro et al. 2006]




2. Vermicomst suppression of | E:
Pythium damping off

- R -
- Allison Jack, Plant Pathebngell Unlvers-lty _ -




The Spermosphere

ZOOSPORE INFECTION STAGES WHERE DISEASE PROTECTION COULD OCCUR v°
: — Vermicompost mlcroges

colonize the cucumber seed
1S

Zoospores produced in
Pythium sporangium

~
~

Zoospores swim towards
pathogen attractants
released from the seed ;
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Allison Jack, Plant Pathology, Cornell University



NON INOCULATED INOCULATED
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_, 50 mL 3x105 zoospore mL-1, bar is 3 cm

Allison Jack, Plant Pathology, Cornell University




Non-inoculated

2006

Batch 2 J i
\ l \ ( ‘ / I ‘.: ; '~ </ "?{“.“;W“'z-i“ 7"’.
| .‘ ia
Batch 3
2008 ‘ \’ ) / / \; )
' I i . , \} |

Alllson Jack Plant Pathology Cornell University




ZOOSPORE INFECTION STAGES WHERE DISEASE PROTECTION COULD OCCUR 2 o ! =5 i

Vermicompost microbes ) s
colonize the cucumber seed 4
. ( )
Zoospores produced in 3 - o ..gr‘n fl=7,

Pythium sporangium

@ '
Zoospores encyst
and germinate to
infect the seed

Zoospores swim towards
pathogen attractants
released from the seed
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Allison Jack, Plant Pathology, Cornell University



Liquid Worm Power Extract .

Non-inoculated culated

—_I_
erile |
‘ . ’)'4;.' LY ‘ \
xtrac y ? |
I e







j |m
il
|




