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composting process

* Supply oxygen to composting microbial communities — key rate limiting
parameter (efficiency)

* Manage heat within composting piles — key safety parameter

 Positive Aeration — Push air through the pile. Typically bottom upwards

* Negative Aeration - Pull air through the pile. Typically top downward.

* Agitated Pile — Compost is mechanically moved at regular intervals

e Static Pile — No regular mechanical agitation

* In-Vessel — Composting process is isolated from outside environment.




Mechanical Aur supply duct
blower (fan) (perforated pipe)
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Negative Aeration

USCC Training, BDP Industries



excess
heat removed (= max composting rate at microbe scale)

* |n all active aeration composting systems Air moves between the
same components (direction depends on +/-)
* Blower
Piping (distribution)
Diffuser
Compost Pile
* Microbe

* |deally, Air moves from a single point source (blower) to every
“microscopic” composting surface.




» Use different aeration technologies

* Process different feedstocks

* Impact of different geographic considerations

» Targeted to different end-users & use of the compost

* How do you operate a compost facility when the “new car smell” is
passed ©



* Positive Aeration
 Foodwaste Feedstock

(population 10-20,000
inmates)

* 20 + years operating
* Temperate humid climate

* Compost used on-site —
Gardens & Landscape
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aeration Zones

* A single blower supplies positive
aeration to each zone.

e Aeration is transmitted through a
series of subgrade pipes into gravel
diffuser

* The pore oxygen levels were
trending lower = slowed rate of
composting.
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 Contamination
* Wet (less than 10 % solids)

* High moisture materials have e il
caused cascading aeration Eorod,
Issues IR

* Mix recipes are imperfect. Bad
batches can occur

* Design & Operation
e Recover from bad batch
* Rehabilitate system periodically



moisture/liquid

* Changed-out Solid
Elbows located
outside of bays

e Blowers turned off,
and new valves
opened. Allows liquid | o
to freely drain into o g;’:;aefyted 0
sanitary sewer.




* Allows structure to form in
compost after agitation

 Airspace in pile maintained
between agitation events
(not flooded)

* Improves efficiency &

longevity of blower motors

* Measurable improvements
in pore volume oxygen =
higher rate of composting
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pan” of aggregated compost was
identified as impeding air flow.

* Base hard pan formed by agitator
blades moving through wet
materials ...a type of smearing
occurred.

* Layer is above gravel base but below
compost that is turned/agitated.

e Very hard with low porosity

 Hand removed with
shovels/scrappers
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* Reduced diffuser effect and
impeded air flow.

e Caused by repeated soaking
and drying cycles

e 2”- 6" Layer removed with
cqrpbination of hand shovel &
pic

* Replaced with new layer of 3x
washed gravel
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* Full blockages cleared in
places

e Sediment levels visible in
some repaired sections.
(acted like a check dam)

* Pipe volume is needed for
e Air flow in, and
* Leachate to flow out



* Blower back pressure decreased.
* Highly aerobic, oxygen levels
e System returned to original functionality

* IMPORTANT - Aeration has to get
from the blower, down piping,
through diffuser, and across the full
compost pile profile to be effective.

* Compost rate can only be as effective
as the least functional step.

 Lack of grade and access into pipe
system is problematic

Temp = 140°F Oxygen = 19.2%
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produce feedstock

* 2.5 years in operation
* Tropical humid climate

* 100% of Compost marketed
into production agriculture




compost curing bays.

* Each Bay holds approximately 1,000 cu-
yd of material

e Static piles —Active compost bay is
loaded, flipped across building into
curing bay, then taken to screening.

* A single blower supplies positive
aeration to each bay.

* Facility was originally designed with no
provision to collect or manage excess
process water

* Nine (9) active composting and nine (S
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ystem Dralnage

Had to design & installed a drainage component
into aeration system, without interrupting
production.

Drilled & tapped into main aeration manifold and
installed, a separate sealed system to collect
process water (sent off site)

Functional, but requires manual and periodic
operator involvement and turning off aeration.

Approximately 300 batches/year.

* At 95% nominal operation = 15/year system has to
operate in an off specification mode (Is the system
robust?)




* Facility struggles with wet bulking
materials several months of the year

* Greenwaste with palm is the
normal mulch-material.

 Behaves much different than other
woody materials

* Palm is fibrous, holds fines, and
restricts airflow (fishnet)

e Cannot use a mulch with high
alm content as a diffuser around
ateral pipes
* Turns to mud.
* Switched to a stone diffuser




Quality of mulch impacts
composting aeration
efficiencies and
economics.

* Need voids for structure
within piles. Especially
true in taller piles

e Excess fines hold water
and restrict airflow.

* Slows composting
process, and timeliness
to screen-ability.

Alters standard ratios in
initial biosolids mixes.




* Florida tourist season causes large
fluctuations in volume

e Several biosolids generators (WWTP)
have significant variability in moisture
content (batch to batch)

* Facility process unique volumes of
high moisture content agricultural
residuals (lettuce, water lentils, and
citrus).

* Higher tip fee/wetter materials
require operator attention in the
mix room.




caused lapses in

construction oversight in

original facility ownership.
* Poor HDPE pipe welding

* reduced airflow in positive
aeration system

* Head loss in negative
aeration to biofilter
e Partial remediation with
reinforced brackets and
replumbing



* Tropical rainfall (frequency and volumes)
* Abundance of palm in greenwaste
* High moisture content horticultural wastes from neighboring facilities.

* Infrastructure modifications for drainage and air delivery increased the
facility’s robustness.

* As measured in the ability to handle disruptions & off specification conditions.

* Results
* Higher quality compost produced (STA stability analysis)
* Shortened time to produce stable compost (= greater facility annual throughput)
* 100% of all compost produced marketed on a continuous rolling basis.



* Yard waste feedstock (small
volume of foodwaste)

* ~Four (4) years in operation
* Arid desert climate

 Compost marketed to blenders
for bagged/retail garden &
landscape products

Active Compost Pad Compost Aeration




Climate. Moisture management is a key

* Agitated composting on concrete pad
e Eight (8) active-aeration, composting zones of ~
1,000 cu-yd each (batch)
* Five (5) passive aeration, curing compost zones

* Extensive alternating positive and negative
aeration system (as aid in moisture management)

e “Mass Bed” Agitation system (no aisle
between zones). Specialized turner moves
material laterally (side discharge) ~8’ per
turn (event). Similar to an in-vessel, agitated
bay.




» Subgrade network of sized laterals

. }Ot()))’s of Air “sparging” ports (in the concrete
slab).

* Orifices where air is either pushed into the above
compost pile (profile), or pulled through compost

pile.

* Instrumentation, programming logic and
SCADA system, controls the aeration system
functions (near total).




nature of ground yard waste and air sparging
can deliver very good aeration (to our
microbe workers ©)

* Only facility where the equipment limits pile
height, not the ability to deliver aeration.

* Moisture is often a rate limiting parameter
(composting processing)
* Running in negative pressure (pulling air in) is
very valuable
* Reduces water loss from off gassing

* Pulls water from surface delivery cannon into the
profile
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system function as intended.
» Rapidly produces a quality compost.

* However, we have found it to be less
robust/reliable and has a higher
maintenance cost than other systems

 Many components “aka moving parts” to
maintain and are required to work in
series. S e

 Specialized equipment in critical path e
locations (side turner) :

* Heavy reliance on instrumentation
(probes) to control aeration

* Difficult for management to modify
programming logic (locked into a mode).
Aeration schedules




efficient & economical processing rates (this is our Business!!!).
* The Aeration Supply Chain has many parts.

* The entire composting process is often limited to the slowest/least efficient
aeration piece/step between the blower and delivery of O, to the microbes

* Case Study examples illustrated here show means where the composting
process rate gets limited (design, operations, materials) and how they can
get repaired by good operations(ers).

* Rikers — piping distribution network, drain, and diffuser barrier
* Fellsmere — diffuser barrier, pile porosity (mulch), drainage
* Phoenix — supply (blower operations), consistency.



