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Taste and Odor and Water Quality
WaterOne has been awarded “Best Tasting Water in Kansas” multiple times by the KsAWWA
and is certified as a Platinum Level utility for excellence in utility management by the

Association of Metropolitan Water Agencies.

‘-

To date, WaterOne is the “state’s winningest taste test titleholder”. WaterOne is committed to
setting the standard for utility excellence.
By regularly monitoring taste and odor causing bacteria in the water system and it’s sources,
the laboratory is supporting the first strategic goal of the company, which is to “Ensure a safe,

reliable, high quality water supply”.
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Overview
Customer expectations and responsibilities of water providers
Effects of taste and odor events
What produces taste and odor concerns
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Testing for taste and odor
Threshold Odor Number (Online Standard Method 2150 B – 97)
GCMS
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Customer expectations and Responsibilities of Providers
Utilities need to provide safe and reliable drinking water

Customers also expect water that consistently meets certain aesthetic characteristics
•

Taste

•

Odor

•

Appearance

‘-

Aesthetic problems are typically caused by impurities that do not affect human health
and hence are regulated by secondary standards or not at all.

Water utilities need to be proactive in identifying and mitigating taste and odor episodes

Customers correlate bad taste, smell or appearance with water that is of poor quality and
unsafe to drink.
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Effects of taste and odor events
Disagreeable tastes and odors are the most common cause of customer complaints at
water utilities.
Aesthetic problems are important factors on customer’s decision to use alternative
supplies such as bottled water.
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In 2016, WaterOne customer representatives flagged 176 calls regarding water quality. Of
those, 55 were flagged as taste/odor concerns.
WaterOne’s most recent Taste and Odor event was in March of 2017. During the three
week long event, approximately 0.8% of the calls received by our customer service
department were in regard to the aesthetic quality of the water. This is slightly higher
than the yearly average of calls received in reference to water quality which is typically
0.5%.
An additional $50,000 in carbon were used during the March 2017 event due to an
increased use of carbon from 13 ppm to 30 ppm.
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What Produces Taste and Odor Concerns
Inorganic Compounds
Organic Constituents

‘Biological Sources
Anthropogenic Contaminants
Odors created during water treatment
Taste and odors created in distribution systems
Taste and odors created in consumer systems
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What Produces Taste and Odor Concerns
Inorganic Compounds
• Tastes perceived in potable water are most often the result of inorganic compounds
• Water with neutral taste must have salt content that mimics that of saliva
• Iron, copper, manganese and zinc
Organic Constituents
• 70% are humic substances
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Biological Sources
• Actinomycetes and blue green algae produce MIB (musty) and Geosmin (earthy)
- Actinomycetes
• bacteria that live in/on algae and aquatic plants.
• produce two thirds of antibacterial substances used today
- Blue Green Algae
• Bacteria
• Sulfate-reducing bacteria, which produce sulfide, has a rotten-egg odor
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What Produces Taste and Odor Concerns
Anthropogenic contaminants
• Pollution in urban areas
- Halogenated hydrocarbon solvents, aerosol propellants and refrigerants are the most
frequent synthetic contaminants of drinking water.
- Gasoline and other refine products
• Municipal waste water effluents
• Industrial waste water effluents and waste disposal
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Odors created during water treatment
• Chemical treatment
- Ozonation
• Ozone one of the most efficient agents in removing taste and odors
- Chlorination
• Pool-like, chlorine-like or bleachy odors are produced by hypochlorous acid or
hypochlorite ions
• THMs produce strong pharmaceutical odors
- Chlorine Dioxide
• Less chlorinous taste and odors
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What Produces Taste and Odor Concerns
Taste and odors created in Distribution systems
- Biological due to regrowth of bacteria
- Disinfectant residual
- Pipe and reservoir coating
• Oxidation of iron, copper or zinc
• Dissolution of additives and coating use to protect‘-pipes
- Diffusion of pollutants through synthetic pipes

Taste and odors created in consumer systems
- Hydrogen Sulfide odors
• Produced by anaerobic non-pathogenic bacteria found in water
heaters
- Musty Odors
• Standing water in pipes or small reservoirs.
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What does WaterOne test for
MIB and Geosmin
•

produced by green-blue algae and Actinomycetes

•

are the most frequent and hard to combat taste and odor compounds with a

normal treatment process because their resistance to oxidation and extremely
low detection limits.
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There are over 1 million smells that the human nose can detect

2-MIB can be detected by the human nose at ~ 1-10 ppt

Geosmin = earthy ~ 1-10 ppt

Consumers are able to detect MIB or Geosmin at about 12-13 ng/L
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Testing for taste and odor
The isolation and identification of odor producing chemicals tends to be
impractical due to the detection limit of most odorous materials. Therefore the
human nose is the most practical odor testing device.

‘Treshold Odor Number (TON) ➔ Sensory Monitoring
• Improves water quality
• Rapid determination
• Human nose detect compounds that instrumentation like GC’s cannot
• Part per Trillion Concentration can be detected
• Expect a 100-1000 fold difference between individuals
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Threshold Odor Number
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Threshold Odor Number
Online Standard Method 2150 B – 97
•

The threshold odor test provides a qualitative description and an approximate
quantitative measurement of odor intensity.

•

Determine the threshold odor by diluting a sample with odor free water until the
least definitely perceptible odor is achieved.

•

By the dilution of raw and finished water we can assess the threshold odor value

•

Monitoring the presence of odors in raw and finished waters can give an
indication of the effectiveness of various treatment processes.

•

Five Erlenmeyer flasks are prepared for each sample with predetermined
dilution factors assigned to them.

•

The flasks then receive a stopper and are placed into a water bath with a
temperature in the range of 40- 60ºC.

•

Samples are smelled one by one beginning with the most diluted to the least
diluted and beginning with the finished water

‘-
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Threshold Odor Number
Several aliquots of the sample to be evaluated are diluted to varying degrees with
odor free water, warmed and then smelled
The highest dilution which an odor can be perceived is an indirect expression of that
sample’s odor threshold concentration
TON is subjective as it varies significantly from individual to individual and from day
to day.
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TON can be applied to wide range of samples, including nearly odorless water
samples to those with TONs in the thousands
Calculations

• 𝑇𝑂𝑁 =

𝑚𝑙 𝑜𝑓 𝑆𝑎𝑚𝑝𝑙𝑒 +𝑚𝑙 𝑜𝑓 𝑜𝑑𝑜𝑟 𝐹𝑟𝑒𝑒 𝑤𝑎𝑡𝑒𝑟
𝑚𝑙 𝑜𝑓 𝑆𝑎𝑚𝑝𝑙𝑒

Disadvantages
• It gives overall intensity, instead of intensities for individual odor compounds
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Types of odors
Earthy/Musty/ Moldy
- Most frequent
- Produced by blue-green algae and
Actinomycetes
Chlorinous
- Produced by treatment
Grass/Hay/Straw/Wood/Decaying
Vegetation
- By products of algal activity
Marshy/Swampy/
Septic/Sewage/Sulfurous
- Sulfur containing Compounds

Fragrant
- By products of algal activity
Fishy

- Algae and microorganisms
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Medicinal/ Alcoholic
- Disinfection by products
Chemical/Hydrocarbon
- Industrial discharges
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Taste and Odor Analysis using GCMS
Taste and Odor issues in drinking water are often caused by the presence of 2methylisoborneol (MIB) and Geosmin which are produced by cyanobacteria, commonly
known as blue green algae. These two chemical compounds, produce a musty taste and

‘- method other than TON that
odor which can affect the aesthetic quality of the water. Another
has been proven to be effective in detecting MIB and Geosmin concentrations in drinking
water is the use of a Gas Chromatograph Mass Spectrometer or GCMS.

•

GCMS can detect MIB and Geosmin in water samples as low as parts per trillion (ppt or
ng/L)

•

WaterOne has a Shimadzu GCMS-QP2010

•

Rigorous validation of instrumentation
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Taste and Odor Analysis using GCMS
Shimadzu GCMS-QP2010 Ultra
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Taste and Odor Analysis using GCMS
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Taste and Odor Analysis using GCMS
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Taste and Odor Analysis using GCMS
WaterOne uses the results from the GCMS analysis, which is a non-compliance test, to aid in the water treatment

process and assist the operators in determining how much activated carbon to use in order to reduce MIB and
Geosmin causing compounds and their effects on the taste and odor in the drinking water.

•

WaterOne has a full time Organic Chemist

•

Samples are analyzed Monday through Thursday

•

Samples are prepared using a 10ml aliquot of sample

‘-
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Taste and Odor Analysis using GCMS
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Taste and Odor Analysis using GCMS
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Taste and Odor Analysis using GCMS

‘-

26

References
Water Quality Report. (2016). Retrieved from http://www.waterone.org/home/showdocument?id=1778
WaterOne Current. (2014). Retrieved from http://www.waterone.org/home/showdocument?id=488
Advancing the Science of Water : WRF and Research on Taste and Odor in Drinking Water. (2014).
Retrieved from http://www.waterrf.org/resources/StateOfTheScienceReports/TasteandOdorResearch.pdf

‘-

Identification and treatment of Tastes and Odors in drinking water, AwwA RF, Lyonnaise des Eaux, 1987
Standard Methods for the Examination of Water &Wastewater Online. (1997). Online Standard Method 2150
B – 97. Retrieved from http://www.standardmethods.org
American Public Health Association. (2005). Standard Methods for the Examination of Water &Wastewater
(21st ed.). Washington, D.C: Author.
Pine, R. (2011). Taste &Odor Problems in Drinking Water [PowerPoint Slides]. Retrieved from
https://www.env.nm.gov/dwb/whats_new/documents/TandO.ppt

QUESTIONS
27

