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CHAPTER 1

Turbidity Is an Optical Measurement

Turbidity describes the relative clarity of water by measuring how suspended and dissolved material scatters
light. A higher reading means that more light is being scattered under the conditions and method used.

The measurement does not identify the particles, determine their mass or prove whether the water is safe. It
is best understood as a sensitive indicator that something affecting optical clarity is present or changing.

e Clay, silt, organic matter, plankton, microorganisms, precipitated minerals and colour can influence the
result.

e Very different mixtures can produce similar turbidity readings.

e The same water may produce different results when instruments, light sources or methods differ.

PUROXI INSIGHT Turbidity tells us how water interacts with light—not exactly what is suspended in
it.



PUROXI WATER SERIES | UNDERSTANDING TURBIDITY | PWS-010

CHAPTER 2

What Makes Water Turbid

Particles enter water through erosion, storm runoff, construction, wastewater, disturbed sediment, biological
growth and treatment processes. Particles may also form within water when minerals precipitate or
microorganisms multiply.

Particle size, shape, colour and refractive properties affect light scattering. A small number of highly
scattering particles may produce a strong reading, while heavier particles may settle quickly and be
underrepresented if the sample is handled poorly.

Inorganic: clay, silt, metal oxides and mineral precipitates.

Organic: plant debris, finely divided organic matter and wastewater solids.

Biological: algae, plankton, bacteria and other microorganisms.

Measurement interference: air or gas bubbles, scratched cells, fingerprints and stray light.

PUROXI INSIGHT Cloudiness is an observation. Turbidity is a method-based measurement of light
scattering.
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CHAPTER 3

How Turbidity Is Measured and Reported
Most turbidity instruments direct light into a sample and measure light scattered at one or more angles.
Nephelometric methods emphasize light detected near 90 degrees to the incident beam.

Results may be reported as NTU, FNU or other method-specific units. These units are not always
interchangeable because instrument geometry, wavelength and detector design influence the response.

Reported unit General meaning

Nephelometric turbidity unit; commonly associated with

NTU white-light methods.

ENU Formazin nephelometric unit; commonly associated with
near-infrared ISO methods.

FAU or AU Attenuation-based units that depend on the method and

instrument.

A water-clarity observation, not a direct turbidity-unit

Secchi depth i
conversion.

PUROXI INSIGHT Always record the unit, instrument and method—not only the number.
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CHAPTER 4
Sampling and Instrument Practice Matter

Turbidity can change between the water body and the instrument. Particles settle, gas bubbles form or
disappear, and biological material changes with time. A representative sample and consistent technique are
essential.

For online instruments, fouling, window coating, bubbles and calibration drift can look like real process
change. Maintenance records should be reviewed alongside the data.

e Use clean, unscratched sample cells and handle them by the top.

e Mix gently when the method requires a representative suspended sample; do not create bubbles.
e Measure promptly and record location, depth, time, weather and flow conditions.

e Calibrate and verify the instrument with appropriate standards.

e Compare trends only when methods and sampling conditions are reasonably consistent.

PUROXI INSIGHT A precise display cannot correct an unrepresentative sample or a dirty optical
surface.

Puroxi Pure Water Global Inc. | www.puroxi.com | Page 5



PUROXI WATER SERIES | UNDERSTANDING TURBIDITY | PWS-010

CHAPTER 5

Turbidity Is Not the Same as TSS Colour or Clarity

Related measurements describe different properties. Total suspended solids, or TSS, measures the dry
mass of material retained by a specified filter. True colour is associated with dissolved substances after
suspended material is removed. Visual clarity depends on light, depth, background and the observer.

Turbidity and TSS may correlate within one stable source, but a universal conversion is unreliable because
particles scatter light differently.

Measurement What it primarily describes

Turbidity Light scattered by material in the water.
TSS Mass of filterable suspended solids per volume.
Optical colour from dissolved and suspended substances,
Colour .
depending on method.
Secchi depth Field visibility through a water column.
Transparency Light transmission through a sample or water column.

PUROXI INSIGHT Related indicators can move together, but they do not measure the same thing.
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CHAPTER 6
Source Water Storms and Erosion

Rainfall, snowmelt, bank erosion, wildfire disturbance and construction can rapidly increase source-water
turbidity. The same event may also transport nutrients, organic matter, microorganisms and contaminants
attached to particles.

Turbidity should be interpreted with streamflow, weather and land-use information. Comparing readings at
different flows or locations without context can create false conclusions.

e Establish normal seasonal ranges before defining alerts.

e Monitor upstream and downstream when identifying a source.

e Record rainfall and flow conditions with each field measurement.

¢ Investigate sudden changes even when the water later appears clear.

PUROXI INSIGHT A turbidity spike is an early warning of change—not a complete diagnosis of its
cause.
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CHAPTER 7

Drinking Water Filtration and Disinfection

In drinking-water treatment, turbidity is an important operational indicator. Particles can shelter

microorganisms, increase disinfectant demand and indicate inadequate coagulation, clarification or filtration.

Low filtered-water turbidity supports confidence that particle-removal barriers are operating effectively, but it
does not directly measure pathogens. Applicable regulatory limits and monitoring requirements depend on
the jurisdiction and treatment process.

e Track raw, settled and filtered water separately.

e Use individual-filter monitoring where required or operationally valuable.

e Respond to upward trends before a compliance threshold is reached.

e Interpret turbidity with disinfectant residual, contact time and microbial monitoring.

PUROXI INSIGHT Clear water is not proof of safety, but rising filtered-water turbidity can warn that a
protective barrier is weakening.
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CHAPTER 8
Wastewater and Industrial Process Water

In wastewater, turbidity can help reveal solids carryover, clarifier upset, filtration performance or changing
influent conditions. In industrial systems, it may indicate contamination, precipitation, corrosion products,
process solids or membrane pretreatment problems.

The reading must be tied to a defined sampling point and operating condition. Colour, bubbles and unusual
particle characteristics may affect optical instruments differently.

e Trend turbidity with TSS, flow and process loading.

e Confirm unexpected readings with inspection and laboratory testing.

e Use alarms as prompts for investigation, not as automatic identification of the cause.
e Select instruments for the expected range, colour and particle type.

PUROXI INSIGHT Operational value comes from connecting a turbidity change to the process that
produced it.
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CHAPTER 9

Aquaculture Lakes Ponds and Reservoirs

Turbidity can reduce light penetration, change the depth of photosynthesis, affect feeding behaviour and alter
habitat. Mineral turbidity, planktonic turbidity and organic turbidity may have very different biological
meanings.

In aquaculture, a single universal target is inappropriate. Species, life stage, system design, particle
composition and duration of exposure all matter. Secchi depth, TSS, chlorophyll, dissolved oxygen and
microscopy may be needed to understand the condition.

e Measure at consistent depths and times of day.

e Distinguish sediment disturbance from an algae bloom.

e Check gills, filters, screens and settling zones when solids increase.
e Interpret the reading with temperature and dissolved oxygen.

PUROXI INSIGHT The cause and duration of turbidity matter as much as the number.
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CHAPTER 10
Algae Cyanobacteria and Biological Turbidity

Algae and cyanobacteria can raise turbidity, but turbidity cannot identify the organisms or determine whether
toxins are present. A bloom may also create strong daily changes in dissolved oxygen and pH that a turbidity
meter does not measure.

Microscopy, chlorophyll or phycocyanin measurements, toxin analysis and field observation may be required
when biological growth is suspected.

e Do not treat turbidity as a direct algae count.

e Do not infer toxin concentration from appearance or NTU alone.

e Record surface accumulations separately from mixed-water readings.

e Use consistent locations because wind can concentrate floating organisms.

PUROXI INSIGHT Turbidity can reveal that optical conditions changed; it cannot name the organism
responsible.
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CHAPTER 11

Light Habitat and Aquatic Effects

Suspended particles reduce the distance light penetrates through water. This can limit submerged plant
growth and shift where photosynthesis occurs. Deposited sediment can cover habitat, spawning areas and
benthic communities.

Fine particles can also affect some fish and invertebrates through gill irritation, reduced feeding visibility or
changes in food webs. Effects depend on concentration, particle type and exposure time.

e Short storm pulses and chronic turbidity should be evaluated differently.
e Deposited sediment may remain important after the water column clears.
e Natural background conditions vary between watersheds.

e Ecological assessment requires more than one optical measurement.

PUROXI INSIGHT Turbidity describes the water column; sediment deposition can continue affecting
the ecosystem afterward.
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CHAPTER 12

Treatment Follows a Sequence

Particles are commonly managed through a treatment train rather than one device. The correct sequence
depends on patrticle size, charge, density, organic content, flow and the required finished-water quality.

Treatment step Primary purpose

Reduce erosion, runoff or process solids before they enter
Source control

the water.
Coagulation and flocculation Destabilize small particles and form larger flocs.
Sedimentation or flotation Separate particles by settling or controlled flotation.
L Remove remaining particles through media, screens or
Filtration
membranes.
Sludge management Handle the solids removed from the water.
Verification Confirm performance through turbidity and supporting tests.

PUROXI INSIGHT Treatment succeeds when the complete solids pathway is understood—from entry
to removal and disposal.
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CHAPTER 13
Aeration Nano Bubbles and Turbidity

Aeration and Puroxi Nano Bubble Nozzles can improve gas transfer, circulation and oxygen distribution when
correctly designed. They do not directly filter suspended particles from water.

Circulation may temporarily increase measured turbidity by resuspending settled material. Gas bubbles can
also scatter light and interfere with optical measurements if sampling is too close to the discharge or before
bubbles dissipate.

e Choose sampling points away from visible gas entrainment unless that zone is intentionally being studied.
e Allow a representative sample to release entrained bubbles without allowing solids to settle excessively.

e Use filtration, clarification or solids separation when particle removal is the objective.

e Evaluate oxygen improvement and solids management as connected but separate functions.

PUROXI INSIGHT Mixing can reveal particles that were already present; a temporary rise does not
necessarily mean new contamination.
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CHAPTER 14

Monitoring Trends and Setting Alerts

One reading is a shapshot. A well-designed monitoring program establishes normal ranges by location,
season, depth, weather and operating condition. Alerts should be linked to investigation and response steps.

Online sensors provide valuable continuity, while grab samples and laboratory measurements help verify
unusual results and identify causes.

e Define the purpose of each monitoring point.

e Use the same method when evaluating long-term trends.

e Record cleaning, calibration and maintenance events.

e Set warning and action levels from the application, regulations and baseline data.
e Review related measurements before changing treatment.

PUROXI INSIGHT The strongest turbidity program combines consistent methods, context and a
defined response to change.
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CHAPTER 15

Common Turbidity Myths

Turbidity is valuable because it responds quickly to many changes, but that sensitivity also makes
oversimplification dangerous.

Myth More accurate interpretation

. Many microorganisms and dissolved contaminants are
Clear water is safe

invisible.
High turbidity identifies the contaminant The reading does not identify particle composition or source.
Turbidity equals TSS One is optical; the other is a mass measurement.

Instrument method, wavelength and geometry can affect

All NTU readings are directly comparable
results.

Aeration transfers gas; particle removal requires a suitable

Aeration removes turbidity separation process

Acceptable conditions depend on use, biology, treatment

One target fits every application .
9 y app and regulation.

PUROXI INSIGHT Turbidity is a clue about change—not a complete water-quality verdict.
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CHAPTER 16
A Practical Turbidity Decision Framework

Begin with the reason for measuring. Then use the result to guide investigation, treatment and verification
rather than treating it as a stand-alone answer.

¢ Define the application and the consequence of increased turbidity.

e Confirm the instrument, method, unit, range and calibration.

e Collect a representative sample and record location, depth, flow and weather.

¢ |dentify likely mineral, organic, biological or process sources.

e Measure supporting parameters such as TSS, colour, chlorophyll, dissolved oxygen or microbial
indicators as appropriate.

e Choose source control and separation treatment that match the particles.

e Verify improvement using the same measurement basis and consistent sampling conditions.

PUROXI INSIGHT Understanding Always Comes Before Recommendation.
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KEY LESSONS

Turbidity is an optical measurement of light scattering.

It does not identify particles, directly measure their mass or prove water safety.

NTU, FNU and other units are method-specific and should not be treated as universally interchangeable.
Turbidity is not the same as TSS, colour, transparency or Secchi depth.

Particles can interfere with treatment, light penetration, habitat and equipment.

Aeration and nano bubbles do not directly remove suspended particles.

Consistent sampling and trend interpretation are more useful than isolated numbers.

The number becomes useful only when the method, source and
application are understood.

Puroxi Pure Water Global Inc. | www.puroxi.com | Page 18



PUROXI WATER SERIES | UNDERSTANDING TURBIDITY | PWS-010

TECHNICAL REFERENCES

e U.S. Geological Survey. Turbidity and Water. Water Science School. https://www.usgs.gov/water-
science-school/science/turbidity-and-water

e U.S. Geological Survey. National Field Manual Chapter A6 Section 6.7 Turbidity.
https://pubs.usgs.gov/publication/twri09A6.7

e World Health Organization. Water Quality and Health Review of Turbidity. WHO/FWC/WSH/17.01.
https://www.who.int/publications/i/item/WHO-FWC-WSH-17.01

e World Health Organization. Guidelines for Drinking-water Quality Fourth Edition Incorporating the Third
Addendum. 2026.

e U.S. Environmental Protection Agency. Surface Water Treatment Rule Turbidity Guidance Manual.

e U.S. Environmental Protection Agency. Turbidity Provisions. https://www.epa.gov/dwreginfo/turbidity-
provisions

e Food and Agriculture Organization of the United Nations. Site Selection for Aquaculture Physical
Features of Water.

Regulatory limits and monitoring requirements vary by jurisdiction and treatment process. Current local
requirements should be confirmed before establishing compliance targets.
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ABOUT THE PUROXI WATER SERIES

The Puroxi Water Series is an educational publication created to improve understanding of water through
science, practical experience and thoughtful discussion. Each edition focuses on one important measurement
or process and explains what it means, what it does not mean and how it should be interpreted in real
applications.

PWS-010 — Understanding Turbidity continues the series by connecting optical clarity with particles,
biological activity, treatment performance, aquatic systems and responsible monitoring.

UNDERSTANDING ALWAYS COMES BEFORE RECOMMENDATION.

Puroxi Pure Water Global Inc.
British Columbia, Canada
WWW.puroxi.com
info@puroxi.com
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