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Your trainer for today



This training series is funded by the US EPA





Schedule for 2025:

Links to recordings and material are available on our website at https://swefc.unm.edu/home/op-cert-trainings/

Date Topic
6/26/25 Program Overview, Test Format, Study & Test Tips

7/10/25 Drinking Water System Overview - (Source, Treatment, & Distribution)

7/24/25 Basic Operator Math (+,  -, /, x, Exponents and basic algebra)

8/7/25 Applied Operator Math (e.g. Areas, Volume,  Flow Rates, Detention Time, Pressure/Hydraulic Head)

8/21/25 Drinking Water Regulations

9/4/25 Source Water Characteristics

9/18/25 Surface Water Intake Components, Well Components, and O&M

10/2/25 Disinfection 1: Chloramines, UV, Chlorine Dioxide, Chlorine

10/16/25
Disinfection 2: Chlorine Disinfection Application for Sodium Hypochlorite and Gas Chlorine (including 
storage and safety)

10/30/25 Disinfection 3: Distribution System Application, Residual Measurement, Evaluation & Adjustment, 

11/13/25 Disinfection 4: Chlorine Disinfection Math

12/4/25
Surface Water Treatment 1: Coagulation, Flocculation, Sedimentation (including chemistry, process 
controls, operations)

12/18/25 Surface Water Treatment 2: Filtration

https://swefc.unm.edu/home/op-cert-trainings/
https://swefc.unm.edu/home/op-cert-trainings/
https://swefc.unm.edu/home/op-cert-trainings/
https://swefc.unm.edu/home/op-cert-trainings/
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https://swefc.unm.edu/home/op-cert-trainings/



Sign in for every 
session to ensure 
you get credit for 
attending



Today’s Agenda

• Review of the disinfection process
• Chlorine disinfection safety
• Storing hypochlorites
• Setting up a hypochlorite disinfection system
• Chlorine gas disinfection



Disinfection Process Review



Disinfectant 
Types

Physical

Ultraviolet Light

Chemical

Chloramines Chlorine 
Dioxide

Ozone Chlorine

Gas
Calcium 

Hypochlorite 
(powder)

Sodium 
Hypochlorite 

(liquid)



From Nature.com

Chlorine  Disinfection 
Objectives

• Reach breakpoint
• Minimize 

chloramines and 
combined 
chlorine D

em
an

d



DOSAGE = DEMAND + RESIDUAL

Total amount of 
chlorine fed into a 

volume of water 
(mg/L)

Chlorine consumed by 
material in the water (mg/L)

NOT available for 
disinfection

NO residual chlorine

Chlorine remaining 
after demand is 
satisfied (mg/L) 
IS available for 

disinfection



Chlorine Reactions with Water

Cl2 + H2O = HOCl + HCl

HOCl = H+ + OCl-
HOCl is more 
effective as a 

disinfectant than 
OCl- (100-300 times 

greater)
 



Factors that Affect Chlorine Disinfection

• pH
• Water temperature
• Type of organism
• Interfering agents
• Type of residual



What are the three types 
of chlorine residual?

1. HOCl, OCL-, Cl2

2. Total, Free, Combined
3. Dosage, Demand, Total
4. Dosage, Demand, Free



Three Types of Chlorine Residual

• Total

• Combined

• Free

TOTAL = COMBINED + FREE
16

Measure 
FREE 

Chlorine



Safety
Chlorine Disinfection

Information Gathered from: 
Center for Disease Control (CDC)
www.cdc.gov



First things 
first, have 
you read the 
SDS?
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Safety Data Sheet



Safety Data Sheet





Safety 
Data 
Sheet



Safety Data Sheet



Safety Data Sheet



Safety Data Sheet



Safety 
Data 
Sheet



Safety Data Sheet



Safety Data Sheet



Safety 
Data 
Sheet



Safety 
Data 
Sheet



Safety 
Data 
Sheet



Hypochlorite Salts (Sodium, Calcium)

Corrosive
Cl2 + H20 = 

HOCL- + HCL

Reactive but NOT 
flammable

Toxic by mouth, 
skin, or eye 

exposure

Odor may not 
provide adequate 

warning
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Hypochlorite can react 
explosively or form explosive 
compounds in the presence of:
• Ammonia
• Amines
• Charcoal
• Organic Sulfides
• Acids
• Organics (oil, brake fluid, 

pesticides, gas…)



Extent of Chlorine Poisoning

• Amount of chlorine exposure
• Proximity to point of exposure
• Duration of exposure 
• Manner of exposure 



Manner of Exposure

Skin or Eye Contact
• Spill or splash it in eyes or on skin
• High hypochlorite exposure dose released into water
Ingestion
• Accidental exposure to food/drink 
Inhalation
• Chlorine gas released into air enters lungs
• Eyes, mouth, nose contact



Chlorine Exposure Response
Skin
• Flush with plain water for ~5 minutes
Eyes
• Take out contact lenses
• Flush with plain water ~10-15 minutes
Ingestion
• Do not induce vomiting or drink fluids and seek emergency assistance
Inhalation
• Leave the area immediately
• Elevate your head – Cl2 gas is heavier than air



Effects of Exposure to Hypochlorite Solutions

Direct contact 
• Severe chemical burns on eyes, skin 

Ingestion 
• Vomiting can corrosive injury to the gastro-intestinal tract



Effect of Exposure to Chlorine Gas

Inhalation
• Highly corrosive when it 

contacts moist tissues
• Eyes
• Nose
• Throat
• Lungs



Calcium Hypochlorite Safety Considerations

Explosive at >100°F

When mixing, pour 
powder into water to 
minimize explosion 

risk

Minimize dust

Use PPE
Use corrosion 

resistant materials 
when mixing

No eating, drinking, 
smoking, chewing 

gum, when handling 
any type of chlorine



Chlorine Personal Protective Equipment

• Chemical safety goggles
• Rubberized gloves
• Apron
• Face shield
• Cover arms and legs
• Cartridge breathing apparatus
• Self contained breathing apparatus (SCBA)



Are you using safe handling 
practices?
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Are all your chemical containers properly 
labeled?
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Are 
incompatible 
chemicals 
stored 
separately?
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Are pumps, tubing, etc. dedicated to individual 
chemicals?
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If containment areas are shared among 
chemicals, are chemicals compatible?
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Labeling



Are current 
Safety Data 
Sheets (SDS) 
available for 
each chemical 
you use?
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Is first-aid information available?
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Are warning 
signs and safety 
information 
posted within 
view of 
chemical use?
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Are safety 
showers and 
eyewash 
stations 
available, 
accessible and 
inspected 
periodically?
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Does the solution tank have a level indicator?
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Are pipes labeled with product name and 
direction of flow?
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Storing Hypochlorites
Chlorine Disinfection



As sodium hypochlorite 
decomposes, its strength 

weakens 
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Storing Sodium Hypochlorite

• Ideal temperature: 60ºF (15.5ºC)
• Away from acids, ammonia
• In well-fitted air-tight bottles/drums 
• Away from sunlight 



Storing Calcium Hypochlorite

• Keep cool and dry
• Label in original containers (Date Received, Date Opened)
• Store away from organic chemicals

• Grease, 
• Oil, 
• Pesticides



Perchlorate Formation in Hypochlorite 
Solutions
• Perchlorate can form as a byproduct in 

hypochlorite solutions
• Perchlorate is commonly used in solid rocket 

propellants, munitions, fireworks, airbag 
initiators for vehicles, matches, and signal 
flares.

• Thyroid disease (inhibits Iodine uptake)
• Child brain development impacted



Reducing Perchlorate Formation in 
Hypochlorite Solutions

• Dilute stored hypochlorite 
solutions on delivery

• Store at lower temperatures
• Control pH range (11-13)
• Avoid extended storage times

Per AWWA’s 
Hypochlorite 
Standard 
(B300)



Setting up a Hypochlorite 
Disinfection System
Chlorine Disinfection
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Choose the Correct Size Pump

63

Cl2 Pump 
Installation

Best 
Practices



Choose the Correct Size Pump
• What is the flow rate of the water source/s 

that I’m treating?
• What dosage do I want to apply?
• What is my chlorine purity?

Feed Rate, lbs/day = (Dosage, mg/l) x (Volume, MG) x (8.34 lbs/gal)
                                                   Purity, % expressed as a decimal
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• What is my system pressure at the point of 
chlorine application?

Cl2 Pump 
Installation

Best 
Practices



Flooded Suction
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Cl2 Pump 
Installation

Best 
Practices



Tank Mount
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Cl2 Pump 
Installation

Tips



Shelf Mount

<5’
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Cl2 Pump 
Installation

Best 
Practices



Chlorine Pump Must be Tied to Flow
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Cl2 Pump 
Installation

Best 
Practices



Adequate Spill Containment
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Cl2 Pump 
Installation

Best 
Practices



Treated Water Sampling Tap
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Cl2 Pump 
Installation

Best 
Practices



Hypochlorinator/
Chemical Feed 
Pump
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Watch our pump setup 
video on YouTube
https://www.youtube.com
/watch?v=EFhnBdlf8_Q 

https://www.youtube.com/watch?v=EFhnBdlf8_Q
https://www.youtube.com/watch?v=EFhnBdlf8_Q


Gas Chlorine Disinfection
Chlorine Disinfection



Gas Chlorine

• Greenish-yellow gas
• 2.5 times heavier than air
• Turns into hydrochloric acid when it contacts 

moisture
• Decreases the pH of the water it is added to
• Does not support combustion
• Comes in cylinders of 100 or 150 pounds; 1 ton; or 

rail cars from 16 to 90 tons
• Filled as liquid 85% full; turns to gas at room 

temperature



Gas Chlorination System
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Gas Chlorination System
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Chlorine Cylinder Scale
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Gas 
Chlorination 
System
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Gas Chlorine Cylindres Fusible Plug

• Fusible plug melts or softens at 
158º to 165º F and releases the 
gas to prevent build up of 
excessive pressures and 
possibility of catastrophic rupture 
due to fire or high temperatures

• 100 lb and 150 lb cylinders have 
one plug, ton cylinders have 6 
plugs



Fusible 
Plugs & 
Space 
Heaters
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Gas Chlorine 
Storage
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Chlorine Gas Alarm



Chlorine Gas Room Ventilation

• Light switch and vent switch outside 
chlorine room

• Fresh air from the ceiling or high up 
discharged air within 12 inches of the 
floor

• If chlorine leak occurs, must be able to 
direct the chlorine containing air to a 
treatment system



Chlorine Vapor Scrubber
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Standby Power



Chlorine Gas PPE

• SCBAs must be located 
near to but outside the 
chlorination room



Chlorine Gas Safety

• Limit exposure – only authorized personnel
• Post clear, visible warning signs



Chlorine Gas Leaks

• Check for leaks with 28% to 30% ammonia 
solution

• If a leak is detected immediately put on 
SCBA and turn off chlorine valve

• When taking a gas chlorinator out of service 
the operator should shut the chlorine supply 
off at the tank and then evacuate the lines 
before turning off the water.

• Find leak and repair
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Chlorine Gas Emergencies
• If chlorine is detected from an alarm NEVER 

enter room without SCBA
• If room needs to be evacuated, stand tall and 

hurry out
• Evacuate up wind and to highest point
• If chlorine vapors escape building, notify 

emergency personnel (fire, police)
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Chlorine Gas Exposure

• Remove and dispose of clothing
• Take a shower
• Do not induce vomiting or drink fluids
• Dial 911 



Next time:

Links to recordings and material are available on our website at https://swefc.unm.edu/home/op-cert-trainings/

Date Topic
6/26/25 Program Overview, Test Format, Study & Test Tips

7/10/25 Drinking Water System Overview - (Source, Treatment, & Distribution)

7/24/25 Basic Operator Math (+,  -, /, x, Exponents and basic algebra)

8/7/25 Applied Operator Math (e.g. Areas, Volume,  Flow Rates, Detention Time, Pressure/Hydraulic Head)

8/21/25 Drinking Water Regulations

9/4/25 Source Water Characteristics

9/18/25 Surface Water Intake Components, Well Components, and O&M

10/2/25 Disinfection 1: Chloramines, UV, Chlorine Dioxide, Chlorine

10/16/25
Disinfection 2: Chlorine Disinfection Application for Sodium Hypochlorite and Gas Chlorine (including 
storage and safety)

10/30/25 Disinfection 3: Distribution System Application, Residual Measurement, Evaluation & Adjustment, 

11/13/25 Disinfection 4: Chlorine Disinfection Math

12/4/25
Surface Water Treatment 1: Coagulation, Flocculation, Sedimentation (including chemistry, process 
controls, operations)

12/18/25 Surface Water Treatment 2: Filtration

https://swefc.unm.edu/home/op-cert-trainings/
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CONTACT INFORMATION

Department of Civil Engineering  MSC01 1070  
1 University of New Mexico
Albuquerque, NM 87131
505-277-0644   
swefc@unm.edu   
http://swefc.unm.edu 

SW EFC email: 
swefc@unm.edu 

mailto:swefc@unm.edu
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