
Monitoring Water Purification Systems 

A water purification system generally comprises of several distinct purification techniques addressing a variety 
of contaminants such as minerals, organic compounds, micro-organisms, solvants, particulates, bacteria…  

Most internal water purification, storage and distribution systems are  
• custom designed 
• fed by inlet water of variable quality 
• used irregularly 
all of which contributes to variability of the water quality 

If treated water is used in a manufacturing process or in a healthcare environment, the water treatment system 
can be considered a process in itself. Each purification step should be controlled for its performance in removing 
the contaminants for which it has been designed and for not contributing to other contaminants. 

Micro-organism regrowth in water distribution systems is well documented.  
• Unlike other contaminants, micro-organisms may be virtually eliminated, yet reappear thereafter. 
• Unlike most physical end chemical contaminants, on-line automatic and continuous monitoring of bacteria 

levels in water is not available built into the equipment.  
If microbial levels in a processes water are important, a specific monitoring program should be put in place. 
 
Contamination risks and biofilms 
Once installed, biofilms are difficult to remove 
Consequences:  
• decrease in water quality, with sudden peak contaminations when partial detachment/release 
• potential hosting of pathogens 
Prevention is preferable to cure 

The nomad Testers HPC* for enumeration of Total Flora are ideal for monitoring water systems. Microbial quality 
controls reassures the users that the maintenance program is efficient 

Technical Note

* O.M.S. / W.H.O. : Heterotrophic Plate Counts and Drinking-water Safety - The Significance of HPCs for Water Quality and Human Health 

Purified Water  
Quality 

Requirements*
Example of water application

Total Viable 
Count 
cfu/ml

  Most stringent* Sample preparation prior to analytical techniques < 10

  Drinking water Potable water, DUWL < 100

  Least stringent Glassware washing, feed-water for higher grade water.  < 1 000

* excludes Sterile Water, Water For Injectable, ultra pure water for semi-conductor industry



Contamination risks 

• Some water purification steps are not designed to reduce the microbial levels in water.  They may even favor 
regrowth if not maintained properly, oversized for the normal facility consumption or inappropriately 
connected to other purification steps.  

• Contamination of the distribution system originating from growth at the point of use can happen.  
• Biofilm growth above the tank normal water level can occur in cases of frequent heavy condensation on the 

tank ceiling or splashing by the feed-back from the distribution loop. Those surfaces are typically not 
accessible by sanitation during piping decontamination, since the satinants are in the water. 

Maintaining water purification systems can be a burden for a busy organisation. 
It might involve: 
• sampling in hard to access, isolated location 
• managing consumable to be replaced at different frequencies 
• surveillance of multiple parameters : softener clock & salt level, pressure drops, resistivity, … 
• attendance, even when they are not needed e.g. during vacation 
To facilitate the proper monitoring of the microbial water quality, often critical for many users, the testing is 
preferably simple, quickly done, and easy to coordinate with other maintenance actions. 

The red nomad devices are handy, self-contained, can be stored at room temperature, hold in a pocket and can be 
successfully deployed on short notice, without any specific equipment by anayone, anywhere anytime.

Suggested Initial Monitoring Program, to be adjusted according to history

Water Purification System Rationale Test Regime

Inlet Water
Should meet drinking water standards : 
counts <100 / ml on HPC media at 22°C 1 / Quarter

Purification steps

• None of the purification steps should 
contribute to microbial growth to an 
extent where the drinking water 
standards are not met 

• After the last purification step, water 
contamination level should meet those 
required for the application

• Standard:  
Prior and after a change of DI bottle, RO 
membrane or membrane filter 

• Relaxed  
After the last purification step,  
1 / Quarter 

• Tightened  
Each step 3 / week, for a week

Stockage, distribution

A - Tank below WL
At this point, the water should 
consistently meet the specifications set 
for production. 
Unlike most tap water which contains 
residual chlorine to prevent regrowth, 
treated water is pure : bacterial growth 
may be slowed by lack of nutrients, but 
not by sanitants. 
Note: incubation time should be extended 
to 7 days with a first count at day 3

Standard:  
A : each maintenance check -  
1 / month 
B : 1 / quarter 
C & D : 1 / week 
Relaxed  
A : 6 / year  
B : 1 / year 
C & D : 1 / month 
Tightened  
A & B: 1 : week  
C & D & E : 3 / week

B - Tank above WL

C - Distribution loop

D - Critical or least used Point of Use 
 
E - All Points of Use

These recommendations are inspired by relevant publications such as those from WHO, FDA, equipment manufacturers as well as experience.

For further information, contact your usual distributor


