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Prepare and send us your questions 
during the meeting using the chat!
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Parameter Unit Pool water max. values

Microbiological requirements

Aerobic mesophilic germs
CFU/ml

TARGET    Max.

0 1'000

0 0
Escherichia coli (E. coli) CFU/

100 ml

0 0
Pseudomonas aeruginosa CFU/

100 ml

0 1
Legionella spp. In pool water CFU/

100 ml

*CFU= Colony Forming UnitCryptosporidia: Mainly in USA and UK)

The number of aerobic mesophilic germs is often 
referred to as the "total plate count."

It provides information on the number of microorganisms 
that multiply optimally under aerobic conditions in a 
temperature range between 30 and 40 degrees Celsius.

- Can be used to assess overall sanitary quality
- General microbial contamination indicator
- Makes no specific distinction

«Houston we have a problem»
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E. coli are bacteria of fecal origin and belong to the 
opportunistic pathogens (optional pathogenic)

- Approx. 2 microns in size
- Indicate fecal contamination
- Proof according to ISO 9308-1

They can form toxins and cause severe diarrhea, 
stomach cramping, pain, nausea and vomiting

Pseudomonads are bacteria measuring 0.5-3.0 micron in size.

They are the builders, the pioneers of biofilms.

They colonize all wet areas quickly and efficiently and multiply very quickly 
under ideal conditions (warm and sufficient sewing materials). P. aeruginosa 
is a facultative anaerobe.

Planktonically (alone) they are easy to oxidize – but they are well protected 
in biofilms.

The ability of this bacterium to interact with other microorganisms and 
produce biofilms makes it difficult to control their growth.

Consequences: Otitis (ear infection) and skin infection
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Legionella are bar-shaped bacteria about 6 microns in length that 
live in water. Currently, about 57 different species of Legionella are 
known.

Legionella is a bacteria that includes the species L. pneumophila, 
causing legionellosis (all illnesses caused by Legionella) including a 
pneumonia-type illness called Legionnaires' disease or Pontiac fever

Infection can occur when inhaling Legionella-containing aerosols. 

Legionella reproduce mainly in a temperature range 
between 25 and 45 °C.

They can be brought into the pool through tap water.

They multiply especially well if there is insufficient 
disinfection and backwash of the filter.

If Legionella is detected directly in the pool water, it is 
most likely because the filter has bio-fouled and the water 
is contaminated as a result.

(Source: SIA 385/9)
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Amoebas are single-cell organisms that have no cell walls and 
therefore can alter their shape, primarily by extending and 
retracting their  pseudopods (temporary, arm-like projections) to 
move and feed. 

An amoeba is between 100 – 1000 micros in size.

Amoebas typically ingest their food by extending their pseudopods to 
encircle and encapsulate live prey or particles of scavenged material. 

Many amoebas are pathogenic, some of which can also cause 
serious diseases in humans, for example a severe gastrointestinal 
disease. 

More importantly, many amoeba species harbor pathogenic bacteria 
such as legionella.

Cryptosporidium
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Chlorine 50ppm
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LEGIONELLA 

AMIBA

PSEUDOMONAS
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STEP 1 
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New sand

New AFM®

Used sand – after 3 days in a 
drinking water filter : 100% 
bacterial colonisation

Used AFM® - after 5 years in a 
sewage treatment system: Absence 
of bio-fouling

Bacterial count in 5 g of filter media at a 
water temperature of 37°C

AFM 18

Sand 3,600,000

Samples were taken after 
backwash
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STEP 2 
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………and die!

So, cells will starve

🤐😋
there may be plenty of 
food but, it can’t be 
metabolized!

In the absence of 
phosphates……………

🤢

Phosphates are 
responsible for nutrient 
transport across cell 
membranes.
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Smashing Crypto
Smashing biofilm
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Smashing Crypto
Smashing biofilm
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- Backwash filter with highly chlorinated water (> 20 mg / 1)
- Check water treatment for any functional defects
- Make new analysis after 4 weeks

- Turn off aerosol-generating devices
- Backwash filter with highly chlorinated rinse water (> 20 mg / 1)
- Empty, clean and disinfect the spa
- New analysis of the pool water and also the filtrate (the water after the filter - before 
disinfection) after 10 days 

- Close the pool to swimmers
- Find the source of contamination
- Clean and disinfect piping, valves, channels, balance tank
- Check filtration and backwash
- Eliminate the source of contamination
- Re-commission

1-10 CFU/100 ml

10-1000 CFU /100 ml

>1000 CFU /100 ml
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How to remove biofilm

Cl
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O
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Chlorine dioxide is a chemical compound with the formula ClO2. 
It is a radical with oxidizing properties.

It is often used instead of chlorine because it forms less toxic 
DBP’s (THM’s etc.)

It is more effective than chlorine (1.57eV vs 1.35eV) and, unlike 
chlorine, also effective against viruses and many protozoa.

Chlorine dioxide is a soluble gas and it can penetrate biofilms. 
This is why it is much more effective in the removal of biofilms. Cl

O
O

Chlorine dioxide passes through 
the biofilm - not chlorine!

Cl

O
O
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1. Fill the balance tank to the top

2. Add 4 DryOx tablets for 10 m3 of pool volume to the 
balance tank
Ex: Pool 100m3 => 40 tablets of 1g => 0.4ppm ClO2

3. Stop the pumps for 5 minutes and let the tablets 
dissolve completely

4. Turn the pumps on for 5 minutes to bring the “DryOx-water” 
into the filter. Then turn the pump off for 1 hour and let DryOx
work (concentration x time)

5. Finally, backwash the filter before restarting
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Problems: 1. Combined chlorine 
2. Chlorates too high 
3. Legionella

45

46



18/03/2021

24

Legionella: Tap water had 4.0mg/l 
phosphate

Chlorates: 3 pallets of chlorine bleach (due 
to price) stored at room temperatures of 35°

72 x 
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Problems: Pseudomonas

Actions: Change to AFM-S - nothing else

• Piping ok but valves to small – no flow meters

• No APF - no ZPM - No GAC

• The system is running with UV medium 
pressure

Actual situation 15.3.21:

Problems with pseudomonas GONE

Chlorine consumption aprox 25% lower

Small algae problems in the pool in a small área

Solution: APF, Stenner, Injection before the pump
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facebook.com/drydenaqua

Download section

drydenaqua.com/downloads
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