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Low versus Medium Pressure Lamps

• Low pressure lamps are 
monochromatic at 254 nm

• Medium pressure lamps emit light 
at many wavelengths
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Disinfection Options: Overview

Disinfectant Maintain
Residual?

Disinfection
Capacity

By-product
Formation

Chloramine Yes Low Nitrate

Chlorine Yes Medium THM/HAAs

Chlorine
Dioxide

Yes Medium to
high

Chlorite

Ozone No High Aldehyde /
Bromate

UV No High ??
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Disinfection Options: Overview

Disinfectant Maintain
Residual?

Chloramine Yes

Chlorine Yes

Chlorine
Dioxide

Yes

Ozone No

UV No

Although powerful, limited
to primary disinfection

• ClO2 and Cl2 can provide 
primary & secondary

• Secondary disinfection with 
ozone/UV

Disinfection
Capacity

By-product
Formation

Future Disinfection Designs

• Primary Disinfectant
– Responsible for inactivation of

Cryptosporidium and Giardia at the plant
– Possible disinfectants: UV, O3, ClO2

• Secondary Disinfectant
– Responsible for maintaining safe 

distribution systems, while minimizing by-
product formation

– Possible disinfectants: Cl2, NH2Cl, ClO2



3

Distribution Systems

The final barrier prior to 
water consumption

Distribution Systems:
The Final “Treatment” Barrier

Biofilm Accumulation

Disinfection

Corrosion pitting

** Distribution systems are the only treatment 
operation that act to degrade water quality **

Cell Detachment
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Key “Treatment” Approaches for 
Distribution Systems

• Secondary Disinfection
– Process of maintaining a disinfectant 

residual for pathogen control in the 
distribution system

• Corrosion control
– Process reducing the formation of “red 

water” during distribution

Objectives of Secondary Disinfection

• Reduce the likelihood of pathogenic
regrowth in distribution systems

• Protect distribution systems from 
contamination from external sources  

• Provide a means for “rapid” detection to 
complement microbial monitoring
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Inferred Relationship of Disinfectant 
Residual on Regrowth

Disinfectant Residual
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Decreasing “water quality”
(i.e., temperature, BOM)

CCrit

Critical
Regrowth
Region

Beyond a “critical” residual
concentration the effect of 
changes in water quality
is minimal

Source: Gagnon & Huck, 1998, IAWQ/AWWA Disinfection Conference

Pipe Loop Investigation

• Examine suspended 
HPC growth in a pipe 
loop consisting of:
– Cast-iron pipe

– ~ 100 years old

– Sampled from the 
Halifax distribution 
system


