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Definition of
Odour

Odour is a personal olfactory interpretation of odour causing compounds

Olfactive perception varying with individuals, weather, time and type of molecules

Odourous = hazardous? HZS

Impact on surrounding areas as communities start to swallow up geography around

existing WWTP’s or where a new lift station or WW'TP is being considered.
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Common Odour Causing Compounds.....

Compound Formula Associated Odor Odor Threshold Toxicity Threshold
| Exposure Limit
Hydrogen Sulfide H,S Rotten Eggs 0.0081 ppm, 5/10 ppm,
Methyl Mercaptan CH,SH Cabbage, Garlic 0.0016 ppm, 0.5/- ppm,
Dimethyl Sulfide (CH,),S Rotten Vegetables 0.001 ppm, -
Ammonia NH, Pungent 5 ppm, 10/20 ppm,
Methyl Amine CH;3;NH, Putrid, Fishy 0.0008 ppm, -/10 ppm,
Acetaldehyde CH,CHO Apple 0.05 ppm, 100/- ppm,
Acetone (CH,),CO Sweet, Fruity 13 ppm, 500/1,000 ppm,
Acetic Acid CH,COOH Sour, Vinegar 0.48 ppm, -/10 ppm,,
Butyric Acid C;H,COOH Rancid Fat, 0.001 ppm, -

Sweating
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What makes an effective odour control system?

Capable of treating highly concentrated odour, and not just specific
pollutants

Must be reliable and fast acting once put into service.

Must work with high air humidity from wastewater plant environment




Biofiltration — Features &
Benefits

Natural reaction
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Biofiltration —
challenges!

Very large footprint per unit of air flow, hence higher total installed cost.

Temperature limitation of +14°C to +40°C

Residual “musty” odour constantly present

Requires significant operator monitoring and attendance

CAPEX very high and OPEX very low but major overhaul to change out bio-media and system is
offline for long period and takes time to regenerate once put back online.
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Carbon Adsorption — features and
benefits!

Physical retention of a gaseous molecule on a porous
surface

Small footprint, hence smaller total installed cost

No reagent or effluents

Excellent for small to medium flowrates

Low CAPEX.
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Very high OPEX due to constant media
replacement.

Performance drops off over time.

Can have “breakthrough” during peak
loading.

System shutdown for media replacement.
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— Photoionization technology

UV light creates oxidizing agents
(O2. OH’, 0*) and other free
radicals that oxidize odour
compounds in the air

Foul air then moves to the
catalyst which acts as a buffer -

remaining odorous compounds
are “polished”




= Photoionization Unit

Modular housing typically manufactured from
AISI 304 (external) and AISI 316 Ti (internal)

Dust filter and demister (if required)

Ventilation monitoring

UV Compartment

Catalyst compartment

Fan and control cabinet shipped loose
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Photoionization — Features & Benefits

Superior odour removal efficiency and more effective at handling spikes

Performance that is Independent of temperature and relative humidity of the air stream
Low energy — UV lamps and fan
Instant treatment that can be turned On / Off at any time

Smaller footprint

Challenges

Medium investment due to premium quality materials

Not suitable for very high NH, concentrations (can use water scrubber as pretreatment)
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Characterization of inlet and
outlet pollutants of a pump

station off gases conducted
during a PI pilot

The SIFT-MS (selected-ion

flow tube mass

spectrometry) analysis

conducted by St. Croix <. rNe .
Sensory Inc. (Stillwater, MN) R

Acknowledgement: Metropolitan council, Minneapolis, MN
for the piloting, sampling and analysis.

. W — -_!.'

AW § FEFA N =
... odour solutions




——
~— Pump station off gas — Inlet Sulfur compounds

Compound Concentration (ppm)
1-butanethiol (109-79-5) 0.040
1-propanethiol (107-03-9) 0.037

2,5-dimethylthiophene (638-02-8) 0.047
2-ethylthiophene (872-55-9) 0.047
2-methyl-2-propanethiol (75-66-1) 0.288
2-propanethiol (75-33-2) 0.000
3-methylthiophene (616-44-4) 0.041
carbon disulfide (75-15-0) 0.026
carbonyl sulfide (463-58-1) 0.362
diethyl disulfide (110-81-6) 0.004
diethyl sulfide (352-93-2) 0.002
dimethyl disulfide (624-92-0) 0.000
dimethyl sulfide (75-18-3) 0.139
ethyl mercaptan (75-08-1) 0.000
ethyl methyl sulfide (624-89-5) 0.130
hydrogen sulfide (7783-06-4) 10.997
methyl mercaptan (74-93-1) 1.665
thionhene (110-02-1) 0.031
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Pump station off gas — Outlet Sulfur compounds

Compound Concentration (ppm)
1-butanethiol (109-79-5) 0.003
1-propanethiol (107-03-9) 0.009
2,5-dimethylthiophene (638-02-8) 0.000
2-ethylthiophene (872-55-9) 0.000
2-methyl-2-propanethiol (75-66-1) 0.003
2-propanethiol (75-33-2) 0.000
3-methylthiophene (616-44-4) 0.000
carbon disulfide (75-15-0) 0.00S
carbonyl sulfide (463-58-1) 0.163
diethyl disulfide (110-81-6) 0.000
diethyl sulfide (352-93-2) 0.000
dimethyl disulfide (624-92-0) 0.000
dimethyl sulfide (75-18-3) 0.016
ethyl mercaptan (75-08-1) 0.000
ethyl methyl sulfide (624-89-5) 0.000
hydrogen sulfide (7783-06-4) 0.006
methyl mercaptan (74-93-1) 0.017
thiophene (110-02-1) 0.000
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Pump station off gas — Inlet VOC compounds

Compound Concentration (ppm) Compound (cont.) Concentration (ppm)
1,1,1-trichloroethane (71-55-8) 0.944 carbon disulfide (75-15-0) 0.027
1,1,2,2-tetrachloroethane (79-34-5) 1.553 chlorobenzene (108-30-7) 0.083
1,1,2-trichloroethane (79-00-5) 2.273 chloroethene (75-01-4) 0.024
1,1-dichloroethane (75-34-3) 0.010 cyclohexane (110-82-7) 1.218
1,2,4-trichlorobenzene (120-82-1) 0.125 dichlorodifluoromethane (75-71-8) 0.000
1,2-dibromo-3-chloropropane (96-12-8) 0.038 dichloromethane (75-09-2) 1.224
1,2-dichloropropane (78-87-5) 0.000 ethanol (64-17-5) 0.013
1,3,5-trimethylbenzene (108-67-8) 0.015 ethyl chloride (75-00-3) 0.015
1,3-butadiene (106-99-0) 0.000 ethylbenzene (100-41-4) 0.024
1,3-dichlorobenzene (541-73-1) 0.006 hexachlorobutadiene (87-68-3) 0.005
1,4-dioxane (123-91-1) 0.000 hexane (110-54-3) 12.430
2-hexanone (591-78-6) 0.002 naphthalene (91-20-3) 0.003
2-propanol (67-63-0) 0.000 octane (111-65-9) 3.094
(E)-1,2-dichloroethene (156-60-5) 2.208 p-xylene (108-42-3) 0.026
(Z)-1,3-dichloropropene (10061-01-5) 0.000 styrene (100-42-5) 0.022
acetone (67-64-1) 0.000 tetrahydrofuran (109-99-9) 0.358
acrolein (107-02-8) 0.001 toluene (108-88-3) 0.049
bromoform (75-25-2) 0.007 trichloroethylene (79-01-6) 0.007
butanone (78-93-3) 0.024 trichlorofluoromethane (83589-40-6) 0.002
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~— Pump station off gas — Outlet VOC compounds

Compound Concentration (ppm) Compound (cont.) Concentration (ppm)
1,1,1-trichloroethane (71-55-6) 0.001 carbon disulfide (75-15-0) 0.010
1,1,2,2-tetrachloroethane (79-34-5) 0.001 chlorobenzene (108-90-7) 0.001
1,1,2-trichloroethane (79-00-5) 0.003 chloroethene (75-01-4) 0.001
1,1-dichloroethane (75-34-3) 0.175 cyclohexane (110-82-7) 0.005
1,2,4-trichlorobenzene (120-82-1) 0.000 dichlorodifluoromethane (75-71-8) 0.000
1,2-dibromo-3-chloropropane (96-12-8) 0.000 dichloromethane (75-09-2) 0.000
1,2-dichloropropane (78-87-5) 0.000 ethanol (64-17-5) 0.045
1,3,5-trimethylbenzene (108-67-8) 0.000 ethyl chloride (75-00-3) 0.010
1,3-butadiene (106-99-0) 0.000 ethylbenzene (100-41-4) 0.005
1,3-dichlorobenzene (541-73-1) 0.001 hexachlorobutadiene (87-68-3) 0.003
1,4-dioxane (123-91-1) 0.000 hexane (110-54-3) 0.043
2-hexanone (591-78-6) 0.001 naphthalene ($1-20-3) 0.001
2-propanol (67-63-0) 0.000 octane (111-65-9) 0.010
(E)-1,2-dichloroethene (156-60-5) 0.003 p-xylene (106-42-3) 0.006
(Z)-1,3-dichloropropene (10061-01-5) 0.000 styrene (100-42-5) 0.000
acetone (67-64-1) 0.000 tetrahydrofuran (109-99-9) 0.002
acrolein (107-02-8) 0.000 toluene (108-88-3) 0.001
bromoform (75-25-2) 0.002 trichloroethylene (79-01-6) 0.001
butanone (78-93-3) 0.000 trichlorofluoromethane (83589-40-6) 0.001
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Removal of ‘all’ odour pollutants

Analysis shows that Photoionozation technology does not
discriminate between air pollutants coming from a wastewater
treatment plant process.

PI technology is very effective at removal of mercaptans/ reduced
sulfur compounds (RSCs) while other odour control technologies
generally present limited removal .

The limitation: If very high levels of ammonia (NH3) are present in
the off gas, then pretreatment would be required to knock down the
NH3 concentration to levels manageable by the PI process.




Selection of Odour control technolog

All the systems serve the same odour control function. Some have a lower initial/ capital
cost, but their system life cycle costs will be much higher

Capital and operational costs should be estimated when comparing the cost of odour
control systems

UV oxidation does not discriminate any pollutants, because all pollutants in the air
stream react with free radicals and activated oxygen.

In terms of performance, photoionization is the superior odour control technology with
demonstrated performance in a vast variety of wastewater applications throughout
North America and globally.
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Thank you

Dominic Janssen
President

Waste’'n WaterTech Ltd.

dominic@watertech.ca
Cell: 403 616 4498
Off: 403 252 9056




