


CHAPTER 1

Conductivity Begins with Dissolved Ions
Pure water conducts electrical current poorly. When minerals, salts, acids, bases, or other substances 
dissolve and separate into electrically charged particles called ions, water becomes more conductive. A 
conductivity meter detects this collective ability to carry current.

The central idea
Conductivity tells us about the combined ionic condition of water. It does not identify the individual ions, 
determine whether they are beneficial or harmful, or establish whether the water is safe for a particular use. 
Two samples can have the same conductivity while containing very different dissolved substances.

 Positive ions, called cations, include calcium, magnesium, sodium, potassium, ammonium and iron.
 Negative ions, called anions, include chloride, bicarbonate, sulfate, nitrate and phosphate.
 Many dissolved organic compounds contribute little to conductivity because they do not form ions readily.

PUROXI INSIGHT  Conductivity is a broad signal of dissolved ionic material—not a chemical 
identification test.
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CHAPTER 2

How Conductivity Is Measured
A conductivity probe contains electrodes. The instrument applies a small alternating electrical signal and 
evaluates how readily current passes through the water between them. The reading is adjusted by the 
probe cell constant and displayed as conductance per unit distance.

Common units
 Microsiemens per centimetre: µS/cm
 Millisiemens per centimetre: mS/cm
 1 mS/cm equals 1,000 µS/cm
 Older literature may use micromhos per centimetre; 1 µmho/cm is numerically equal to 1 µS/cm.

Always record the unit. A value of 2.0 mS/cm is 2,000 µS/cm; confusing the units changes the interpretation 
by a factor of one thousand. Instruments may change ranges or units automatically, so operators should 
check the display before recording results.

KEY TAKEAWAY  A conductivity number without its unit, temperature basis, location and 
time is incomplete information.
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CHAPTER 3

Why Temperature Changes the Reading
Ions move more easily as water becomes warmer, so measured conductivity commonly rises with 
temperature even when the chemical composition has not changed. This physical effect can make two 
otherwise identical samples appear different.

Specific conductance and temperature compensation
For meaningful comparison, many instruments report specific conductance: the measured value corrected 
to a reference temperature, commonly 25°C. Automatic temperature compensation is useful, but it depends 
on the instrument’s selected compensation model and coefficient. It does not make every water type 
behave identically.

 Record the actual water temperature as well as the compensated reading.
 Use the same instrument settings across a monitoring program.
 Allow the probe and temperature sensor to stabilize.
 Do not compare raw conductivity at one temperature with compensated conductivity at another without 

noting the difference.

PUROXI INSIGHT  Temperature compensation improves comparability; it does not replace 
careful measurement or knowledge of the water chemistry.
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CHAPTER 4

Conductivity, TDS and Salinity
Related measurements—not interchangeable
Conductivity is measured electrically. Total dissolved solids, or TDS, refers to the mass of dissolved 
material in a volume of water and is commonly reported as mg/L. Salinity describes the concentration of 
dissolved salts and is often expressed in practical salinity units, parts per thousand, or g/kg depending on 
the field and method.

Many handheld meters estimate TDS or salinity from conductivity. The conversion is not universal because 
different ions carry current differently. A fixed TDS factor may provide a practical operational estimate for 
stable water, but laboratory gravimetric TDS and meter-estimated TDS are not automatically equivalent.

 Conductivity: electrical response of dissolved ions
 TDS: mass-based description of dissolved material
 Salinity: salt concentration interpreted using an accepted scale or method

COMMON MYTH  A conductivity meter does not directly weigh dissolved solids or identify the 
salts present.
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CHAPTER 5

What Can Raise or Lower Conductivity?
Conditions that may raise conductivity

 Mineral-rich groundwater or geological weathering
 Road salt, seawater intrusion or brackish-water mixing
 Fertilizer, nutrient, manure or wastewater inputs
 Industrial discharges, process chemicals or cleaning solutions
 Evaporation that concentrates dissolved ions
 Acid, base or salt dosing in a treatment process

Conditions that may lower conductivity
 Dilution by rain, snowmelt or lower-mineral source water
 Reverse osmosis, deionization or ion-removal processes
 Replacement or discharge of concentrated water
 Changes in source-water blending

A change does not identify its cause. Conductivity can flag that something has changed, but investigation 
may require ion-specific analysis, flow information, operating records and field observations.

KEY QUESTION  Did the water chemistry change—or did temperature, location, depth, flow or 
sampling practice change?
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CHAPTER 6

Natural Waters: Establish the Local Baseline
Conductivity in rivers, lakes, ponds and groundwater is strongly influenced by geology, soils, groundwater 
interaction, rainfall, evaporation and human activity. There is no single conductivity value that defines 
healthy natural water everywhere.

Why trends matter
A water body often has a characteristic range. Measurements collected consistently across seasons, flows, 
depths and locations can establish a baseline. A departure from that pattern can then serve as an early 
signal for investigation.

 Measure upstream and downstream where a discharge is suspected.
 Compare surface and deeper water where stratification or groundwater inflow may matter.
 Record rainfall, flow, drought and seasonal conditions.
 Use biological and chemical evidence before assigning a cause.

PUROXI INSIGHT  The most valuable conductivity threshold is often the well-supported 
baseline for that specific water system and intended use.
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CHAPTER 7

Agriculture and Irrigation
In irrigation, conductivity is commonly used as an indicator of dissolved salt loading. Elevated salinity can 
make it harder for plants to take up water and can contribute to salt accumulation in soil. However, crop 
tolerance, soil drainage, irrigation method, climate and the specific ions present all affect risk.

Conductivity is not the full irrigation assessment
 Sodium hazard requires information such as sodium adsorption ratio, not conductivity alone.
 Boron, chloride and other specific ions may affect sensitive crops even when total conductivity appears 

moderate.
 Bicarbonate, alkalinity and hardness influence scaling and soil-water interactions.
 Source water, soil solution and drainage water may need separate monitoring.

A rising trend in recycled irrigation water may show concentration through evaporation or recirculation and 
can guide decisions about blending, leaching, drainage and source management.

KEY TAKEAWAY  Conductivity helps describe salinity pressure, but crop and soil decisions 
require application-specific interpretation.
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CHAPTER 8

Aquaculture and Aquatic Life
Fish, shellfish and microorganisms regulate water and ions across their tissues. Sudden changes in ionic 
conditions can create stress even when the final value falls within a broad species range. Conductivity is 
therefore useful for detecting source-water changes, freshwater dilution, evaporation, salt addition or 
equipment problems.

 Interpret the reading with salinity, temperature, pH, dissolved oxygen and species requirements.
 Monitor changes during heavy rain, water exchange, evaporation and chemical addition.
 Avoid assuming that higher conductivity supplies useful minerals in the correct proportions.
 Use gradual adjustment where organisms are sensitive to rapid ionic change.

For marine systems, salinity methods calibrated for seawater are generally more informative than a 
freshwater-style conductivity interpretation.

PUROXI INSIGHT  In biological systems, the rate of change can be as important as the final 
conductivity value.



PUROXI WATER SERIES  |  PWS-007                                      UNDERSTANDING CONDUCTIVITY

© Puroxi Pure Water Global Inc.   |   www.puroxi.com   |   Page 10

CHAPTER 9

Wastewater and Treatment Processes
Conductivity can provide a rapid operational signal in municipal and industrial wastewater. It may reveal 
changes in influent strength, industrial contribution, chemical dosing, recycle streams, infiltration, dilution or 
membrane concentration.

Important limitations
Conductivity does not measure biochemical oxygen demand, chemical oxygen demand, toxicity, nutrient 
concentration or microbial activity. A process can have stable conductivity while those conditions change 
significantly.

 Trend influent, process and effluent points separately.
 Relate conductivity events to production schedules, dosing records and flow.
 Investigate abrupt spikes or drops before changing treatment.
 Consider ion accumulation where water is repeatedly recycled or evaporated.

KEY TAKEAWAY  Conductivity is a useful process alarm and mass-balance clue—not a 
substitute for wastewater analysis.
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CHAPTER 10

Drinking, Industrial and Process Water
Drinking water
Conductivity can show source blending, mineralization, treatment changes or intrusion, but it does not 
demonstrate microbiological or chemical safety. Drinking-water decisions must follow the applicable 
regulations and analytical methods.

Industrial and process water
Conductivity is widely used to monitor boiler feedwater, cooling systems, rinse water, membranes, 
demineralization and product processes. It can support control of concentration cycles, blowdown and 
treatment performance, provided the relationship has been established for that system.

 High conductivity may increase corrosion or scaling concerns, depending on the ions, pH, alkalinity, 
temperature and materials.

 Very low conductivity water can also be corrosive in certain systems.
 A conductivity endpoint is reliable only when the process chemistry and sensor location are controlled.

PUROXI INSIGHT  “Lower is better” and “higher is better” are both unsafe generalizations. 
The correct range belongs to the application.
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CHAPTER 11

Measuring Conductivity Correctly
A practical field procedure

 Select a meter and probe suitable for the expected range.
 Inspect the probe; clean it according to the manufacturer’s instructions.
 Calibrate or verify with an appropriate traceable standard.
 Rinse the probe with deionized water, then condition it with sample where appropriate.
 Immerse it correctly, avoid trapped bubbles and do not let it touch the container.
 Allow temperature and conductivity to stabilize.
 Record the value, unit, temperature basis, time, location, depth and conditions.
 Rinse and store the probe as directed after use.

Contamination, deposits, air bubbles, inadequate immersion, damaged cables and unsuitable calibration 
standards can all create error. Measurements near chemical injection, a concentrated plume or stagnant 
edge water may not represent the whole system.

QUALITY RULE  Consistency in method is essential when the purpose is to detect change 
over time.
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CHAPTER 12

Designing a Useful Monitoring Program
A monitoring program begins with a question. Are we looking for salt intrusion, treatment breakthrough, 
seasonal concentration, industrial discharge, source blending or biological stress? The objective 
determines the sampling plan.

Record enough context
 Date, time, GPS location and sampling depth
 Actual temperature and whether the value is compensated to 25°C
 Meter, probe, calibration standard and relevant settings
 Flow, rainfall, water level and operating conditions
 Recent chemical additions, discharge events or source changes
 Companion data such as pH, dissolved oxygen, alkalinity, hardness and laboratory ions

Use control charts or site-specific alert bands only after sufficient representative data have been collected. 
An alert should trigger confirmation and investigation, not an automatic conclusion.

PUROXI INSIGHT  The instrument gives a number. The monitoring design determines 
whether that number becomes useful knowledge.
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CHAPTER 13

Common Conductivity Myths
Myth 1: High conductivity always means polluted water
Natural mineral-rich groundwater or seawater can have high conductivity. Pollution is one possible cause, 
not the only cause.

Myth 2: Low conductivity means safe water
Pathogens and many organic contaminants may be present without producing a strong conductivity signal.

Myth 3: Conductivity identifies the dissolved substance
It measures the combined response of ions. Laboratory analysis is needed to determine composition.

Myth 4: TDS always equals conductivity multiplied by one fixed number
Conversion factors vary with ionic composition and must be validated for the water being measured.

Myth 5: Temperature compensation removes every temperature issue
Compensation is model-based. Actual temperature, settings and water type still matter.

KEY TAKEAWAY  Conductivity is powerful when its limitations are understood—and 
misleading when treated as a universal water-quality score.
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CHAPTER 14

From Measurement to Responsible Action
When conductivity changes, first confirm the measurement. Recheck calibration, probe cleanliness, units, 
temperature settings and sampling location. Then compare the event with historical trends and operational 
records.

A disciplined response
 Confirm: repeat the measurement with a verified instrument.
 Locate: determine whether the change is isolated or system-wide.
 Contextualize: review flow, weather, source and operations.
 Characterize: order ion-specific or laboratory analysis when necessary.
 Act: select treatment or management only after the cause and objective are understood.
 Verify: continue monitoring to confirm the response.

Treatment may involve source control, blending, ion exchange, membranes, precipitation, controlled 
discharge or other measures. Aeration, nanobubbles and ultrasonic treatment do not generally remove 
dissolved salts by themselves. Technology must be matched to the actual ionic problem.

PUROXI PRINCIPLE  Understanding Always Comes Before Recommendation.
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CHAPTER 15

Key Lessons
 Conductivity measures water’s ability to carry electrical current because of dissolved ions.
 It does not identify individual ions or prove that water is safe.
 Units and temperature basis must always accompany the reading.
 Specific conductance is commonly standardized to 25°C for comparison.
 Conductivity, TDS and salinity are related but not interchangeable.
 One universal “good” conductivity range does not exist for every application.
 Site-specific baselines and trends often reveal more than isolated readings.
 Good decisions combine conductivity with context and companion measurements.

The purpose is not to collect the largest number of readings. It is to collect consistent, representative 
evidence that answers a clear water-management question.

FINAL THOUGHT  Conductivity gives us an efficient way to notice ionic change. Knowledge 
begins when we ask what caused that change and what it means for the water’s purpose.
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CHAPTER 16

Technical References
The following authoritative resources informed this educational publication:

 U.S. Geological Survey. National Field Manual, Chapter A6.3: Specific Conductance.
 U.S. Environmental Protection Agency. Volunteer Stream Monitoring: Conductivity.
 Standard Methods for the Examination of Water and Wastewater. Method 2510: Conductivity.
 International Organization for Standardization. ISO 7888: Water quality—Determination of electrical 

conductivity.

This publication provides general education. Applicable regulations, validated analytical methods, 
instrument instructions and qualified professional advice should guide site-specific decisions.

Suggested companion measurements
Temperature, pH, alkalinity, hardness, dissolved oxygen, salinity, major ions, nutrients, TDS and 
application-specific laboratory parameters.
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About the Puroxi Water Series
The Puroxi Water Series makes complex water subjects understandable without removing the context 
needed for responsible decisions. Each edition connects measurement, science, application and treatment 
considerations.

Puroxi works across agriculture, aquaculture, wastewater, lakes and reservoirs, municipal and drinking 
water, industrial systems, mining, oil and gas, cooling systems and other water applications.

OUR COMMITMENT  To help people understand their water before products or treatment 
strategies are recommended.
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Connect with Puroxi
Puroxi Pure Water Global Inc.
British Columbia, Canada
www.puroxi.com
info@puroxi.com
WhatsApp: +1 604 302 9424

Continue learning
Explore the Puroxi Knowledge Centre, Puroxi Academy, Puroxi Engineering Library and the complete 
Puroxi Water Series at www.puroxi.com.

THANK YOU  Thank you for the opportunity to understand your water.


