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General Process Description of a Drinking Water Plant

This is a design proposal of a drinking water treatment plant. Water flow is 400 m3/h and is taken from a river or lake, that means surface water. The proposal is to design the complete water treatment system in double. In case of failure drinking water is always available. The proposal of the water treatment plant can be seen in the attached P&ID (Piping and Instrumentation Diagram).   

Raw water intake

The place of water intake should be carefully chosen and investigated. The water intake quality should be determined. A sieve is needed to stop fish and particles.to reach the pump station. The water should be pumped to a water treatment plant which is an air-conditioned building. 

First process step

After the pump a particle filter is installed. This filter should filter out particles and suspended solids. A flocculation step with mixing and sedimentation in a lamella separator will reduce COD and microorganisms. Sludge will be produced in the lamella. The sludge will be dewatered in a decanter. After the chemical flocculation a fast sand filter with automatic back wash is installed. This filter will reduce the particular material. Then pH will be adjusted. A tank is placed to make the water flow constant. 

Second process step outdoors

Several big shallow sand filter basins are placed outside the building for slow sand filtration. This is a further barrier for microorganisms. The slow sand filter could be either of a back washing type or a type with a sand wash beside the basin. The slow sand filter could be placed indoors if that is preferred. 

Third process step

After the slow sand bed a particle filter is needed to protect the AOP (an Advanced Oxidation Process unit, that is a UV water purifier) from sand particles. This filter has automatic back wash. After the filter ozone is dosed. Ozone will oxidise humic acids and proteins. Odour and taste of the water will be improved. Then the first AOP is installed. UV combined with ozone will generate radicals. The radicals will oxidise the COD or other organic material that could be left in the water. An activated carbon bed is placed after the AOP. It will take care of remained ozone. It will also reduce assimilable organic carbon and other small particles. It is also a protection against unknown compounds and pesticide remainders. An additional AOP is placed after the carbon bed. It will be the last polishing of the water. It will be the last barrier for bacteria. It will also reduce the use of chlorine. The last treatment of the water will be dosing of chloramines. This is a protection to keep the water purified all the time from the water treatment plant until it reaches the end user. A tank is placed at the end of treatment process to make the water flow constant. 

Drinking water quality

To guarantee the drinking water quality an alarm and measuring system is needed. It is also important that enough power is supplied to the water treatment plant. Regular testing and analysing of the water must be done. The water treatment plant building should house a chemical lab for water analyses and a control office.

Appendix 

Drinking water quality according to regulations

Escherichia coli
CFU/100ml

0 

Coliform bacteria
CFU/100 ml
1 

Streptococcus faecalis 
CFU/100 ml
0

Salmonella

CFU/100 ml
0

Odour



Weak

Taste



Weak

Colour

mg/l Pt

15 
Conductivity

mS/m

250 

Turbidity

FNU

0.5


CODMn (Chemical Oxygen Demand) mg/l
4


pH



7.5 – 9.0


Calcium (Ca)
mg/l

100

Magnesium (Mg)
mg/l

30

Sodium (Na)

mg/l

100

Iron (Fe)

mg/l

0.1

Manganese (Mn)
mg/l

0.05 

Aluminium, solving in acid (Al), mg/l

0.10 

Copper (Cu)

mg/l

0.05

Ammonium-nitrogene (NH4-N), mg/l

0.4

Nitrate-nitrogene (NO3-N)mg/l

5

Nitrite-nitrogene (NO2-N) mg/l

0.05

Fluoride (F)

mg/l

1.3

Chloride (Cl)
mg/l

100

Bromate

mg/l

0.01 

Sulphate (SO4)
mg/l

100

Antimony (Sb)
mg/l

0.005

Arsenic (As)

mg/l

0.01

Lead (Pb)

mg/l

0.01

Cyanides (CN)
mg/l

0.05

Cadmium (Cd)
mg/l

0.005

Chromium (Cr)
mg/l

0.05

Mercury (Hg)
mg/l

0.001

Nickel (Ni)

mg/l

0.02


Selenium (Se)
mg/l

0.01

Pesticides

mg/l

0

Polycyclic aromatics hydrocarbons, mg/l
0.0001

Radon

Bq/l

>100
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