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• Collection System Overview
• Sulfide Chemistry
• Odor Characterization
• Technology Alternatives

City of Storm Lake Inlet Lift Station

College Lift Station Scout Park Lift Station
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Outlet Box Memorial Lift Station
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• Hydrogen Sulfide, Carbon Disulfide
• Organic Reduced Sulfur Compounds
• Mercaptans
• Ammonia
• Aldehydes/Ketones
• Volatile Organics

What Stinks?

Note: Literature sources present a wide range for these compounds.

Intensity – Duration – Frequency - Character
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Odor Threshold

pungent, irritatingAmmonia

rotten eggsHydrogen 
Sulfide

decayed cabbageDimethyl
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Description

Hydrogen Sulfide (H2S)
• 20 ppm OSHA ceiling
• 50 ppm OSHA peak 10 minutes (once if no other exposure)
• 10 ppm ACGIH TWA
• 15 ppm ACGIH STEL
• 10 ppm NIOSH recommended ceiling 10 minutes
• 100 ppm NIOSH IDLH [30 minutes]
• Can be detected around 2-25 ppb (varies by person)
• Olfactory fatigue
• Lethal concentration (30 min @ 600 ppm, 5 min 800 ppm)

Occupational Health and Safety Administration (OSHA)
National Institute of Occupational Safety and Health (NIOSH)

American Conference of Governmental Industrial Hygienists (ACGIH)

Sulfide Chart
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• Sampling in Liquid Stream
• Sampling in Air Stream

Liquid Sulfide Concentrations

1 ppm

1 ppm

6 ppm

1 ppm

0.2 ppm

16 ppm

Hydrogen Sulfide Concentrations

7 ppm

7 ppm

87 ppm

1 ppm

0 ppm

36 ppm

14 ppm Room 
40 ppm Stack
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• Not Current Priority

Low sulfides, low H2S, few complaints
– Emerald LS
– Inlet LS
– 13th Street LS

• Evaluate Further
– Scout Park LS
– Scout FM Outlet Box
– Memorial LS
– College LS
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• Source Elimination
• Liquid Treatment Technologies
• Air Treatment Technologies
• Combinations
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• Industrial Sources
• Location Considerations 
• Containment
• Process Change
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Liquid Treatment Technologies

• Bioxide (Nitrate Salts)
• Iron Salts 
• Hydrogen Peroxide
• Chlorine
• Biological

Peroxide Installation 

Air Treatment Technologies

• Chemical Scrubbers
• Carbon Adsorption
• Other Adsorption
• Biological Units

Chemical Scrubbers

• Equipment
chemical recirculation pumps, chemical feed pumps, 
pH meters, level meters, oxidation reduction potential 
(ORP) meter. 

• Chemicals
– Sodium Hydroxide
– Sodium Hypochlorite

Chemical Scrubber
US Filter Chemical Scrubber Carbon Adsorption

• Carbon Units 
• Activated Carbon Types

– Virgin Carbon
– Impregnated
– Catalytic
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Carbon Adsorption 
Purafil Deep Bed Scrubber

Carbon Adsorption 
Purafil Manhole Unit

Other Adsorption

• Media Types
– Iron Sponge
– Impregnated Activated Alumina 
– SulfaTreat
– Chlorine Dioxide Impregnated Media

Biological Units

• Biofilter, Bioscrubber, Biotrickling Filter
• Media Types

– Inorganic
– Organic

Biofilter Biological Unit 
US Filter Zabocs
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Combinations

• Source Elimination and Air Treatment
• Liquid and Air Treatments
• Multiple Air Treatments

Advantages and Disadvantages

Moisture 
monitoring req’d, 
media replacement

Simple, few moving 
parts, good for VOC

Biofilters

Simple, few moving 
parts

Effective, reliable 
history

Adv.

Best with dilute, 
media replacement

Adsorbers

Hazardous Mat’ls
Not VOC

Chemical 
Scrubber

Disadv.Option

Considerations

• Economics
• Aesthetics
• Reliability
• Flexibility
• Monitoring Requirements
• Complexity

In the running…

• Scout Park LS 
– manhole insert

• College LS 
– manhole insert

• Outlet Box
– combine with Memorial

• Memorial LS
– inject peroxide upstream and install multi-media scrubber


