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COMPOSTING ODORS

1 \WWhat stinks
1 What to do about the stink
1 Control Technologies

1 Common Operations Mistakes (Oops)




WHAT STINKS?

1 Odor causing compounds
1 \What turns a stink into an emission
1 \Where are the emissions coming from




ODOR CAUSING COMPOUNDS

COMPOUNDS MEASURED IN EMISSION

FROM SEVERAL COMPOSTING FACILITIES

Anmmonia

Acetone

Ethylbenzene

Toluene

Carbon Disulfide

Acetophenone

Flurotrichloromethane

1,1,2-Trichloroehtane

Dimethyl Disuifide

Benzene

Furfura

Trichloroehylene

Dimethyl Sulfide

Benzaldehyde

Heptane

Xylene

Dimethyl Trisulfide

Chlorobenzene

M ethanol

Hydrogen Suifide

Cyclohexane

3-Methyl-Butanol

Methyl Mercaptan

Cyclohexanone

Methyl Chloride

Acetophenone

Dichlorobenzene

Methyl Ethyl K etone

apha- Pinene

Dichloromethane

Napthalene

beta- Pinene

Dioctyl Adipate

Nonane

Pinene

2- Ethoxy Ethanol

Limonene (Dipentene)

2- Ethoxyethyl Acetate

Acetaldehyde

Ethanol




ODOR CAUSING COMPOUNDS




WHAT TURNS A STINC INTO AN
EMISSION

P Surface area

E Driving force

— Win
— Temperaiure difference
— Forced aeration

— Material agltaiion
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Mixing
Composiing
screening
Curing
Final Product Storage \
Dirty Roadways, Floors and Walls T
Dirty Ecuiorment
Odor Control Systemns —
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Sireet Sweepings Stockpile
Street Sweeping Windrow
Yard Waste Windrow

Fresh Grass Windrow

Grass Storage
Retention Pond

Cornpost Storage Stockpile

Yy

Wood Chip/Mulch Storage
Grinding

Screening

Windrow Turning

Grass Tipping

Leaves Tipping

Street Sweepingys Tipping

Mixing
Product Shipping

QJQD CONTRIBUTION TO

CONCENTRATION TOTAL FACILITY
(oulm?) EMISSION
106 0.4%
230 7.2%
115 9.4%
500 58.3%
500 0.6%
137 7.7%
157 1. 1%
137 <0.1%
599 3.5% \
89 <0.1%
97 0.1%
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Yard Waste Stockpile

Blosolids Receiving, Mixing &

(_

Compost Pile Building

Compost Pile Surface
f‘)

Cormpost Biofilter Exhaust

Compost Pile Teardown

U b

creening
Curing Pile Building
Curing Biofilter Exnaust

¢

Curing Pile Surfac

@
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Curing Pile Teardowr
Product Stockpile
Product Loacdout

Funoff Collection Lagoon

ASP OPEN AR
FACILITY
WITHOUT

ODOR CONTROL

0.16%

0.59%

80.73%
N/A
0.02%
0.01%
0.02%
MN/A
17.03%
0.02%
0.25%
0.00%
1.20%

ASP OPEN AR
FACILITY
WITH SOME

ODOR CONTROL

0.42%

0.25%

79.95%

11.53%
0.01%
0.00%
0.01%

NIA

7.04%
0.01%
0.35%
0.00%
0.47%
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0.29%
0.29%

N/A
56.19%
0.09%
0.05%
0.05%
5.93%
25.27%
0.00%
1.11%
0.00Y . —
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WHAT TO DO ABOUT TrHE STINK

E Ouicloor turned Windrow operatiorns ‘
E Ouidoor Aeraied Siailc Plle Operations
EFull or Partially Enclosed Operations




OUTDOOR TURNED WINDROW

E Plle porosity ‘
E Plle structure

E Operations




OUTDOOR TURNED WINDROW

B Suggesied Mix Raiios
— Grass o Wood Cnips 1:2
— Blosolids 1o Sawdust to C'rno _l._:i (0/ volurne)
— Blosolids to Yard wasie 1.3 (0y wet welgni)
— Layer Poul"rr/ rmenure to finely cnopoed siraw o

wooclchip 1:2:2 (oy volume) \
B Shape of pulking agenis Is Irnportani to air flow rate tnrougn
ine vvmrlrovv
B Wood cnip layer nelow windrow for increased alr flow
tnrougn tne pile
I
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OUTDOOR TURNED WINDROW

Fligner piles collapse A‘(—

DOItorn porosity
Wide piles need more

OOrous siructure in rnix ‘\
Sriape carl e adjusted \

a5 well
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OUTDOOR TURNED WINDROW

Operatiorns {

Monitor pile oxygen and turm if O, < 10%

Consiruct windrows perpencdicular to tne prevailing wind
clireciion

Cover very odorous windows witr rmoist woocly overs

frorm screening

Avoid turning at trnes wrier rm]ghbors are likely to ne
irnpacted (7 10 9 AM and 310 6§ PM) \
Avold turning during inversion conditions (foy, no wircd)

Turn after rain to oreaw Up saturaied surface reierial

Good drainage — avold standing weier (windrows parallel
to drainage slope) =
/7

A ’




OUTDOOR ASP OPERATIONS

\

Collect process exnaust and ireat ‘
— Reduces compost pile odor ermissions oy 70%
Fun aeration plowers every 15 minutes to avoid
araeronic LO(JCJJ[JJ(J: — Odor produciior)
increases at low O, conceniration
Covered sysierr
— Gore Fapric covers \

n
Q)
(P

Good mixing — avold clumps T
Good nousekeeoing




FULL O PARTIAL ENCL

g

Enclosure is only as good as ine alr collecion

Areas to enclose in order of priority

Cornposting oiles
2. Feedsiock storage
3. Curing piles
4, MiAng
5. Screening
6. Recycle bulking ageni storage
I

7. Product storage




FULL AND PA R TIAL ENCLOSURED

FACILTIES NEARBY

\

E Partizlly enclosed ‘

— Rocrland County — Flillourn, NY

— Hoosac Water Quality District — Williarnstown, VA

Fully enclosed

— Delaware County

— Scnenectady, NY \

— Rikers Island — New Yorlk, NY

— l\/larlborougm MA T
— Nantucket, MA




CONTROL TECHNOLOGY

B Alr collection — Cornrmor error
E Tecnnologles
E Dispersion




AIR/ODOR COLLECTION
Flow mucn alr needs to e collected?

“{@gu];r'rory ‘

— Natlonal Fire
E Collection rate de
— OSHA, NIOSH
B ezl siress, dust, compound concentration
Worring environrment

_ J':OCJ \

— Indoor precipitation
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— Building corrosion T
Move enougn air to provide good capiture
IS



AIR/ODOR COLLEC HJN
Wnat's wrong wiin tnis plciure?
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o sureto lniroc

AIR/ODOR COLLECTION
Don't let the alr slip away

s to rmove alr frorm one area to

|
nort clreulting pains

ck doors and louvers

n speed doors witn rermote gperatior
cings witn duraple insulatiiorn,
5, or false cel JJrJgJ/vvrlJJJ

ILic

ce sofre fresrn alr into all
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ODOR TREATVENT
TECHNOLOGY OPTIONS

\
E Absorpilon ‘
— Carpon filters
F Ziological
— Bilofilters (BACT)
— Blo-triceling filters for Fl,S
E Chermlcal Treziment
— Wet scruppers for N3 \
— Odor counteractanis/rmasxing agenis —

E Trniermeal Destructior
- , ' o . e —)- —
— Regenerative Tnermal Oxideation (RTO) —




ODOR TREATMENT
Bloflltration

Definltlon

A orocess oy wnicn organic compounds i a
gas sirearmn are apsorped or adsorped on a
plologically active mediurn, and then
osldized by microorganisms.




BIOFILTERS

How do they work ‘

Ordanic compolnds are apsoroed into an

agueous layer and adsorped onto ine media

surface

Blo-Oxidatiorn

— Microorganisms inern plologically oxidize
corngouncds \

CO, and rl,O are produced




BIOFILTER MAJOR COMPONETS

Gas conditioning
Alr distrioution (olenurn)
Media

EANAaLST

Filter Media

Air Manifold System




DISPERSION
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fully In Ny and oiner

Best on lower strengin odor sources
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Fligner strengin mearns & nigrner si
Coupled witn nign dilution can ne very effecilve




COMMON OPERATING MISTAY

Doors lefi opern

Oclor collection or aeration fans
off Tor mainienance on Friday af
ancd not turned paclk or
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ternoor)

Sludage contalner left outside uncleanead
Sludge deposiis left on pavernent \
\
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COMMON MISTAY

Blofllter not maealntained

— Weeds, snort circuiting, spot drying

plofllter not irrigaied enougn or too much

cachnate puddles lefi for days
FPoor misng
Dust gone wild




COMMON MISTAY
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Haw meterlal tracked arourncd site

Irive on stockplles

M

Loacders

aricl windrows

Delayed vlending and windrow construciion

Insufficient olending
Not enougn of, or itne rignt
elgert

tyoe of, oulking
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Turning frequency not optirmized for f

COMMON MISTAFES

Windrows rmeacde too plg or dense {
Poroslty not mainiained as densities increase
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and porosity of mixiure
Plles allowed to get too dry, or too wet
Low oxygen levels (<10%) In plles

Turning delayed after rain event \
\
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Flow To Avold Proplems {
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Treat Odor Control as Vital Part of Proc

Not as a Nulsance Add-or)

— Estaplisn and follow operating procedures

— eep records on routine maintenance of odor
control systern —just lixe otner equiprnent

-

Be Vigllani
— Inspect site daily wiin eyes and nose ~

— Be proacilve —stay anead of provlems
— Searchn for symptoms or possiole trouple spots
I—
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