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Episode Overview 

Most water treatment professionals understand chlorine, ozone, and hydrogen peroxide. We use them every day 
to disinfect water, oxidize iron and manganese, remove sulfur odors, and improve overall water quality. But how do you 
know if those oxidizers are actually working as effectively as they should? 

That is where Oxidation Reduction Potential (ORP) becomes one of the most overlooked diagnostic tools in 
water treatment. 

In this Quick Tips episode, Mike and Denise discuss how ORP measures the oxidative strength of water and why 
it can help dealers better understand contaminant loading, oxidizer demand, treatment effectiveness, and overall system 
performance. 

While ORP has long been used in industrial process water, cooling towers, and disinfection systems, it can also 
provide valuable insight for residential and commercial water treatment applications involving: 

• Iron removal  
• Manganese removal  
• Hydrogen sulfide treatment  
• Ozone systems  
• Chlorination systems  
• Hydrogen peroxide systems  
• Biological control  
• Water system troubleshooting  

Understanding ORP helps move treatment decisions from educated guessing toward measurable science. 
What Is ORP? 
ORP stands for: Oxidation Reduction Potential 
It measures the tendency of a water sample to either: 

• Accept electrons (oxidation)  
• Donate electrons (reduction)  

The result is displayed in millivolts (mV). 
Think of ORP as a measurement of how aggressively the water environment supports oxidation reactions. 
The higher the ORP value, the stronger the oxidizing environment. 
The lower the ORP value, the weaker the oxidizing environment. 
Because oxidation is the primary mechanism behind chlorine, ozone, and peroxide treatment, ORP becomes a useful 
indicator of how effective those oxidizers can be. 
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Why ORP Matters to Water Treatment Dealers 

Most dealers determine oxidizer dosage using: 

• Experience  
• Manufacturer guidelines  
• Chemical feed calculations  
• Trial and error  

These methods work—but they don't always explain why two water supplies with similar chemistry can respond very 
differently to the same oxidizer dosage. 

ORP provides another piece of information: 

How favorable is the water environment for oxidation? 

That answer can help explain: 

• Poor oxidation performance  
• Excessive chemical consumption  
• Difficult sulfur applications  
• Stubborn manganese removal  
• Inconsistent disinfection results  
• Unexpected service calls  

The Science Behind ORP 

Oxidation 

Oxidation occurs when a substance loses electrons. Strong oxidizers such as: 

• Chlorine  
• Ozone  
• Hydrogen peroxide  

Accept electrons from contaminants. 

When enough electrons are removed, the contaminant's chemical structure breaks down. 

This process can: 

• Destroy microorganisms  
• Oxidize iron  
• Oxidize manganese  
• Oxidize hydrogen sulfide  
• Reduce odors  
• Improve filtration effectiveness  

 



 

3 
 

Reduction 

Reduction occurs when a substance gains electrons. 

Contaminants in water often act as reducing agents. 

Examples include: 

• Iron  
• Manganese  
• Sulfur compounds  
• Tannins  
• Organics  
• Biological contamination  

These materials consume oxidation capacity before the oxidizer can perform its intended task. 

As contamination increases: 

• ORP decreases  
• Oxidizer demand increases  
• Treatment efficiency declines  

The Hidden Cost of Dirty Water 

One of the most common mistakes in oxidation treatment is assuming poor performance means insufficient chemical 
dosage. In reality, contaminants may be consuming oxidizer capacity before treatment objectives are achieved. 

For example: 

A dealer installs a chlorine feed system for sulfur removal. 

The customer reports: 

• Persistent odor  
• Poor sulfur reduction  
• Excess chlorine usage  

The instinctive response is often: “Increase the chlorine feed rate.” 

But ORP may reveal a different story. The water could contain significant levels of: 

• Iron  
• Manganese  
• Organics  
• Tannins  

All of which consume chlorine before sulfur oxidation can occur. 

The solution may be pretreatment rather than more chemical. 
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ORP as a Diagnostic Tool 

ORP provides a baseline measurement before treatment begins. 

This allows dealers to evaluate: 

Water Quality Conditions 

How much oxidation demand already exists? 

Treatment Difficulty 

How hard will the oxidizer need to work? 

Chemical Efficiency 

Will chlorine, ozone, or peroxide perform efficiently? 

Pretreatment Requirements 

Would filtration improve oxidation effectiveness? 

 

Equipment Spotlight: ORP Meters 

An ORP meter functions similarly to a handheld TDS meter. The probe is immersed directly into a water sample and 
provides a reading in millivolts. 

Benefits include: 

  Portable 
  Fast testing 
  Immediate feedback 
  Easy field use 
  Relatively inexpensive compared to treatment equipment costs 

Basic units are commonly used for: 

• Pools  
• Aquaculture  
• Water treatment systems  

Professional-grade instruments offer greater accuracy and stability for field technicians. 
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Understanding ORP Values 

800 mV and Higher 

Characteristics: 

• Extremely strong oxidation environment  
• Excellent disinfection capability  
• Very low oxidizer demand  

Applications: 

• Highly disinfected water  
• Specialized treatment systems  
• Industrial process applications  

600–800 mV 

Characteristics: 

• Strong oxidation environment  
• Excellent disinfectant activity  
• High oxidation efficiency  

Often seen in: 

• Chlorinated systems  
• Ozone systems  
• Controlled disinfection processes  

200–300 mV 

According to Mike’s research and practical water treatment experience: 

This range frequently supports effective: 

• Iron oxidation  
• Manganese oxidation  
• Sulfur oxidation  

using: 

• Chlorine  
• Ozone  
• Hydrogen peroxide  

For many groundwater treatment applications, this becomes a useful target range. 
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Below 200 mV 

Possible indicators include: 

• Heavy contaminant loading  
• Significant oxidizer demand  
• High organic content  
• Elevated iron levels  
• Sulfur contamination  
• Biological activity  

Additional treatment or pretreatment may be required. 

 

Comparison Table: ORP and Treatment Performance 

ORP Range Water Condition 
Expected Oxidation 
Performance 

800+ mV Very clean, highly oxidizing Excellent 

600–800 
mV 

Strong oxidation 
environment 

Very Good 

300–600 
mV 

Moderate oxidation support Good 

200–300 
mV 

Typical groundwater 
treatment target 

Effective 

Below 200 
mV 

Heavy contamination or 
oxidizer demand 

Poor 
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Comparison Table: Common Contaminants That Lower ORP 

Contaminant 
Impact on 
ORP 

Effect on Treatment 

Iron Lowers ORP Consumes oxidizer 

Manganese Lowers ORP Increases oxidizer demand 

Hydrogen Sulfide Lowers ORP Requires oxidation capacity 

Tannins Lowers ORP Competes with oxidizers 

Organics Lowers ORP Reduces disinfection effectiveness 

Biological Growth Lowers ORP Increases chlorine demand 

 

Dealer Applications 

Residential Well Water 

Evaluate oxidation demand before selecting: 

• Chlorine systems  
• Peroxide systems  
• Ozone systems  

Iron and Manganese Treatment 

Determine whether oxidation conditions support effective conversion to filterable particles. 

Sulfur Removal 

Assess how aggressively oxidizers can attack hydrogen sulfide. 

Ozone Applications 

Verify that oxidation potential is sufficient to support treatment objectives. 

Commercial Water Systems 

Use ORP as an additional monitoring parameter to evaluate treatment effectiveness. 
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Troubleshooting Checklist 

When oxidation treatment is underperforming: 

□ Measure ORP 

□ Check iron levels 

□ Check manganese levels 

□ Check sulfur concentration 

□ Evaluate tannins and organics 

□ Verify oxidizer dosage 

□ Assess pretreatment filtration 

□ Re-measure ORP after corrective actions 

□ Compare results to treatment goals 

 

Top 5 Dealer Takeaways 
1. ORP measures oxidation strength. 

It indicates how aggressively oxidation reactions can occur within a water sample. 

2. High ORP generally supports better treatment. 

Higher values typically mean oxidizers can perform more effectively. 

3. Contaminants consume oxidation capacity. 

Iron, manganese, sulfur, tannins, and organics all reduce ORP. 

4. ORP can reveal hidden treatment challenges. 

Low ORP often identifies oxidation demand before equipment problems appear. 

5. Measure before making chemical adjustments. 

Testing ORP may prevent unnecessary increases in chlorine, peroxide, or ozone dosage 

 

Trust the Frog. �������� 


