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COMPOSTING ODORS COMPOSTING ODORS 

What stinksWhat stinks

What to do about the stinkWhat to do about the stink

Control TechnologiesControl Technologies

Common Operations Mistakes (Oops)Common Operations Mistakes (Oops)
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WHAT STINKS?WHAT STINKS?

Odor causing compoundsOdor causing compounds

What turns a stink into an emissionWhat turns a stink into an emission

Where are the emissions coming fromWhere are the emissions coming from
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ODOR CAUSING COMPOUNDS

Ammonia Acetone Ethylbenzene Toluene
Carbon Disulfide Acetophenone Flurotrichloromethane 1,1,2-Trichloroehtane
Dimethyl Disulfide Benzene Furfural Trichloroehylene
Dimethyl Sulfide Benzaldehyde Heptane Xylene
Dimethyl Trisulfide Chlorobenzene Methanol
Hydrogen Sulfide Cyclohexane 3-Methyl-Butanol
Methyl Mercaptan Cyclohexanone Methyl Chloride
Acetophenone Dichlorobenzene Methyl Ethyl Ketone
alpha - Pinene Dichloromethane Napthalene
beta- Pinene Dioctyl Adipate Nonane
Pinene 2-Ethoxy Ethanol Phenol
Limonene (Dipentene) 2-Ethoxyethyl Acetate Pyridine
Acetaldehyde Ethanol Styrene

COMPOUNDS MEASURED IN EMISSION
FROM SEVERAL  COMPOSTING FACILITIES
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ODOR CAUSING COMPOUNDSODOR CAUSING COMPOUNDS

Primary Odor Constituents in Composting

1.Dimethyl Disulfide

2.Ammonia

3.Dimethyl Sulfide

4.Hydrogen Sulfide (sometimes)
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WHAT TURNS A STINK INTO AN WHAT TURNS A STINK INTO AN 
EMISSIONEMISSION

Surface areaSurface area

Driving forceDriving force
–– WindWind

–– Temperature differenceTemperature difference

–– Forced aerationForced aeration

–– Material agitationMaterial agitation
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WHERE ARE THE EMISSIONS COMING 
FROM

Feedstock Delivery and StorageFeedstock Delivery and Storage

MixingMixing

CompostingComposting

ScreeningScreening

CuringCuring

Final Product StorageFinal Product Storage

Dirty Roadways, Floors and WallsDirty Roadways, Floors and Walls

Dirty EquipmentDirty Equipment

Odor Control SystemsOdor Control Systems
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WHERE ARE THE EMISSIONS COMING FROM

7.7%7.7%137137Retention PondRetention Pond

1.1%1.1%137137Compost Storage StockpileCompost Storage Stockpile

0.1%0.1%8989MixingMixing

<0.1%<0.1%137137Product ShippingProduct Shipping

0.1%0.1%6.6836.683Street Sweepings TippingStreet Sweepings Tipping

0.1%0.1%9797Leaves TippingLeaves Tipping

<0.1%<0.1%8989Grass TippingGrass Tipping

3.5%3.5%599599Windrow TurningWindrow Turning

<0.1%<0.1%137137ScreeningScreening

2.2%2.2%6,6836,683GrindingGrinding

8.8%8.8%126126Wood Chip/Mulch StorageWood Chip/Mulch Storage

0.6%0.6%500500Grass StorageGrass Storage

58.3%58.3%500500Fresh Grass WindrowFresh Grass Windrow

9.4%9.4%115115Yard Waste WindrowYard Waste Windrow

7.2%7.2%230230Street Sweeping WindrowStreet Sweeping Windrow

0.4%0.4%106106Street Sweepings StockpileStreet Sweepings Stockpile

CONTRIBUTION TO CONTRIBUTION TO 
TOTAL FACILITY TOTAL FACILITY 

EMISSIONEMISSION

ODOR ODOR 
CONCENTRATIONCONCENTRATION

(ou/m(ou/m33))

SOURCESOURCE

Odor Contributions Turned Windrow Yard Waste Composting 
Facility
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WHERE ARE THE EMISSIONS COMING FROM

6.82%6.82%0.47%0.47%1.20%1.20%Runoff Collection LagoonRunoff Collection Lagoon

0.00%0.00%0.00%0.00%0.00%0.00%Product Product LoadoutLoadout

1.11%1.11%0.33%0.33%0.23%0.23%Product StockpileProduct Stockpile

0.00%0.00%0.01%0.01%0.02%0.02%Curing Pile TeardownCuring Pile Teardown

25.27%25.27%7.04%7.04%17.03%17.03%Curing Pile SurfaceCuring Pile Surface

6.93%6.93%N/AN/AN/AN/ACuring Biofilter ExhaustCuring Biofilter Exhaust

0.05%0.05%0.01%0.01%0.02%0.02%Curing Pile BuildingCuring Pile Building

0.05%0.05%0.00%0.00%0.01%0.01%ScreeningScreening

0.09%0.09%0.01%0.01%0.02%0.02%Compost Pile TeardownCompost Pile Teardown

56.19%56.19%11.53%11.53%N/AN/ACompost Biofilter ExhaustCompost Biofilter Exhaust

N/AN/A79.95%79.95%80.73%80.73%Compost Pile SurfaceCompost Pile Surface

0.39%0.39%0.23%0.23%0.59%0.59%Biosolids Receiving, Mixing & Biosolids Receiving, Mixing & 

Compost Pile BuildingCompost Pile Building

0.89%0.89%0.42%0.42%0.16%0.16%Yard Waste StockpileYard Waste Stockpile

ENCLOSED FACILITYENCLOSED FACILITYASP OPEN AIR ASP OPEN AIR 
FACILITY FACILITY 

WITH SOME WITH SOME 

ODOR CONTROLODOR CONTROL

ASP OPEN AIR ASP OPEN AIR 
FACILITYFACILITY

WITHOUT WITHOUT 

ODOR CONTROLODOR CONTROL

SOURCESOURCE

Odor Contributions at Various Types of Composting Facilities
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WHAT TO DO ABOUT THE STINKWHAT TO DO ABOUT THE STINK

Outdoor turned Windrow operationsOutdoor turned Windrow operations

Outdoor Aerated Static Pile OperationsOutdoor Aerated Static Pile Operations

Full or Partially Enclosed OperationsFull or Partially Enclosed Operations
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OUTDOOR TURNED WINDROW OUTDOOR TURNED WINDROW 

Pile porosityPile porosity

Pile structurePile structure

OperationsOperations
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OUTDOOR TURNED WINDROW OUTDOOR TURNED WINDROW 

Pile PorosityPile Porosity

Suggested Mix RatiosSuggested Mix Ratios
–– Grass to Wood Chips  1:2 (by volume)Grass to Wood Chips  1:2 (by volume)
–– Biosolids to Sawdust to Chips1:1:2 (by volume)Biosolids to Sawdust to Chips1:1:2 (by volume)
–– Biosolids to Yard waste 1:3 (by wet weight)Biosolids to Yard waste 1:3 (by wet weight)
–– Layer Poultry manure to finely chopped straw to Layer Poultry manure to finely chopped straw to 

woodchip 1:2:2 (by volume)woodchip 1:2:2 (by volume)
Shape of bulking agents is important to air flow rate through Shape of bulking agents is important to air flow rate through 
the windrowthe windrow
Wood chip layer below windrow for increased air flow Wood chip layer below windrow for increased air flow 
through the pilethrough the pile

Source: Jeff Gage Swanson Bark & Wood Products
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OUTDOOR TURNED WINDROW OUTDOOR TURNED WINDROW 

Pile StructurePile Structure

Higher piles collapse Higher piles collapse 
bottom porositybottom porosity

Wide piles need more Wide piles need more 
porous structure in mixporous structure in mix

Shape can be adjusted Shape can be adjusted 
as wellas well

Source: Jeff Gage Swanson Bark & Wood Products
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OUTDOOR TURNED WINDROW OUTDOOR TURNED WINDROW 

OperationsOperations

Monitor pile oxygen and turn if OMonitor pile oxygen and turn if O22 < 10% < 10% 
Construct windrows perpendicular to the prevailing wind Construct windrows perpendicular to the prevailing wind 
directiondirection
Cover very odorous windows with moist woody Cover very odorous windows with moist woody oversovers
from screeningfrom screening
Avoid turning at times when neighbors are likely to be Avoid turning at times when neighbors are likely to be 
impacted (7 to 9 AM and 3 to 6 PM)impacted (7 to 9 AM and 3 to 6 PM)
Avoid turning during inversion conditions (fog, no wind)Avoid turning during inversion conditions (fog, no wind)
Turn after rain to break up saturated surface materialTurn after rain to break up saturated surface material
Good drainage Good drainage –– avoid standing water (windrows parallel avoid standing water (windrows parallel 
to drainage slope)to drainage slope)
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OUTDOOR ASP OPERATIONSOUTDOOR ASP OPERATIONS

Collect process exhaust and treatCollect process exhaust and treat
–– Reduces compost pile odor emissions by 70%Reduces compost pile odor emissions by 70%

Run aeration blowers every 15 minutes to avoid Run aeration blowers every 15 minutes to avoid 
anaerobic conditions anaerobic conditions –– Odor production Odor production 
increases at low Oincreases at low O22 concentrationconcentration
Covered systemCovered system
–– Gore Fabric coversGore Fabric covers
–– AgBagAgBag tube systemtube system

Good mixing Good mixing –– avoid clumpsavoid clumps
Good housekeepingGood housekeeping
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FULL OR PARTIAL ENCLOSUREFULL OR PARTIAL ENCLOSURE

Enclosure is only as good as the air collection Enclosure is only as good as the air collection 
systemsystem

Areas to enclose in order of priorityAreas to enclose in order of priority
1.1. Composting pilesComposting piles

2.2. Feedstock storageFeedstock storage

3.3. Curing pilesCuring piles

4.4. MixingMixing

5.5. ScreeningScreening

6.6. Recycle bulking agent storageRecycle bulking agent storage

7.7. Product storageProduct storage
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FULL AND PARTIAL ENCLOSURED FULL AND PARTIAL ENCLOSURED 
FACILTIES NEARBYFACILTIES NEARBY

Partially enclosedPartially enclosed
–– Rockland County Rockland County –– HillburnHillburn, NY, NY

–– HoosacHoosac Water Quality District Water Quality District –– Williamstown,Williamstown, MAMA

Fully enclosedFully enclosed
–– Delaware CountyDelaware County

–– Schenectady, NYSchenectady, NY

–– RikersRikers Island Island –– New York, NYNew York, NY

–– Marlborough, MAMarlborough, MA

–– Nantucket, MANantucket, MA
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CONTROL TECHNOLOGYCONTROL TECHNOLOGY

Air collection Air collection –– Common error Common error 

TechnologiesTechnologies

DispersionDispersion
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AIR/ODOR COLLECTIONAIR/ODOR COLLECTION
How much air needs to be collected?How much air needs to be collected?

RegulatoryRegulatory
–– National Fire Protection Association (NFPA)National Fire Protection Association (NFPA)

Collection rate depends on electrical systemCollection rate depends on electrical system
–– OSHA, NIOSHOSHA, NIOSH

Heat stress, dust, compound concentrationHeat stress, dust, compound concentration

Working EnvironmentWorking Environment
–– FogFog
–– Indoor precipitationIndoor precipitation
–– Building corrosionBuilding corrosion

Move enough air to provide good captureMove enough air to provide good capture
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AIR/ODOR COLLECTIONAIR/ODOR COLLECTION
WhatWhat’’s wrong with this picture?s wrong with this picture?

Dead Zone

Short Circuit

No fresh 
makeup 
air



2121

AIR/ODOR COLLECTIONAIR/ODOR COLLECTION
DonDon’’ t let the air slip awayt let the air slip away

Use fans to move air from one area to Use fans to move air from one area to 
anotheranother
Fabric ducts and inFabric ducts and in--line fansline fans
Avoid short circuiting pathsAvoid short circuiting paths
Interlock doors and louversInterlock doors and louvers
Use high speed doors with remote operation Use high speed doors with remote operation 
Seal buildings with durable insulation, Seal buildings with durable insulation, 
coatings, or false ceilings/wallscoatings, or false ceilings/walls
Be sure to introduce some fresh air into all Be sure to introduce some fresh air into all 
spacesspaces
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ODOR TREATMENTODOR TREATMENT
TECHNOLOGY OPTIONSTECHNOLOGY OPTIONS

Absorption Absorption 
–– Carbon filtersCarbon filters

BiologicalBiological
–– Biofilters (BACT)Biofilters (BACT)
–– BioBio--trickling filters for Htrickling filters for H22SS

Chemical TreatmentChemical Treatment
–– Wet scrubbers for NH3Wet scrubbers for NH3
–– Odor Odor counteractantscounteractants/masking agents/masking agents

Thermal DestructionThermal Destruction
–– Regenerative Thermal Oxidation (RTO)Regenerative Thermal Oxidation (RTO)
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ODOR TREATMENTODOR TREATMENT
BiofiltrationBiofiltration

DefinitionDefinition

A process by which organic compounds in a A process by which organic compounds in a 
gas stream are absorbed or adsorbed on a gas stream are absorbed or adsorbed on a 

biologically active medium, and then biologically active medium, and then 
oxidized by microorganisms.oxidized by microorganisms.
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BIOFILTERSBIOFILTERS
How do they workHow do they work

Organic compounds are absorbed into an Organic compounds are absorbed into an 
aqueous layer and adsorbed onto the media aqueous layer and adsorbed onto the media 
surfacesurface
BioBio--OxidationOxidation
–– Microorganisms then biologically oxidize Microorganisms then biologically oxidize 

compoundscompounds
COCO22 and Hand H22O are producedO are produced
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BIOFILTER MAJOR COMPONETSBIOFILTER MAJOR COMPONETS

Gas conditioningGas conditioning
Air distribution (plenum)Air distribution (plenum)
MediaMedia
ExhaustExhaust

Blower

Raw
Gas

Conditioning

Filter Media

Air Manifold System

Biofilter

Clean Gas

Blowdown
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DISPERSIONDISPERSION

Has been used successfully in NY and other Has been used successfully in NY and other 
statesstates

Best on lower strength odor sourcesBest on lower strength odor sources

Higher strength means a higher stackHigher strength means a higher stack

Coupled with high dilution can be very effectiveCoupled with high dilution can be very effective
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COMMON OPERATING MISTAKESCOMMON OPERATING MISTAKES

Doors left openDoors left open

Odor collection or aeration fans shut Odor collection or aeration fans shut 
off for maintenance on Friday afternoon off for maintenance on Friday afternoon 
and not turned back onand not turned back on

Sludge container left outside Sludge container left outside uncleaneduncleaned

Sludge deposits left on pavementSludge deposits left on pavement
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COMMON MISTAKESCOMMON MISTAKES

Biofilter not maintainedBiofilter not maintained
–– Weeds, short circuiting, spot dryingWeeds, short circuiting, spot drying

Biofilter not irrigated enough or too muchBiofilter not irrigated enough or too much

Leachate puddles left for daysLeachate puddles left for days

Poor mixingPoor mixing

Dust gone wildDust gone wild
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COMMON MISTAKESCOMMON MISTAKES

Raw material tracked around siteRaw material tracked around site

Loaders drive on stockpiles and windrowsLoaders drive on stockpiles and windrows

Delayed blending and windrow constructionDelayed blending and windrow construction

Insufficient blendingInsufficient blending

Not enough of, or the right type of, bulking Not enough of, or the right type of, bulking 
agentagent
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COMMON MISTAKESCOMMON MISTAKES

Windrows made too big or denseWindrows made too big or dense

Porosity not maintained as densities increasePorosity not maintained as densities increase

Turning frequency not optimized for feedstocks Turning frequency not optimized for feedstocks 
and porosity of mixtureand porosity of mixture

Piles allowed to get too dry, or too wetPiles allowed to get too dry, or too wet

Low oxygen levels (<10%) in piles Low oxygen levels (<10%) in piles 

Turning  delayed after rain eventTurning  delayed after rain event



3131

Treat Odor Control as Vital Part of Process Treat Odor Control as Vital Part of Process 
Not as a Nuisance AddNot as a Nuisance Add--onon
–– Establish and follow operating proceduresEstablish and follow operating procedures

–– Keep records on routine maintenance of odor Keep records on routine maintenance of odor 
control system control system –– just like other equipmentjust like other equipment

Be VigilantBe Vigilant
–– Inspect site daily with eyes and noseInspect site daily with eyes and nose

–– Be proactive Be proactive ––stay ahead of problemsstay ahead of problems

–– Search for symptoms or possible trouble spotsSearch for symptoms or possible trouble spots

How To Avoid ProblemsHow To Avoid Problems
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QUESTIONSQUESTIONS


