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Датум: 29.08.2026. године
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48/2025) Инжењерска комора Србије издаје

којом се потврђује да је Југослав (Златко) Југовић, маст. инж. арх., лиценца
број

221А03926
Архитекта урбаниста за обављање стручних послова урбанистичког
планирања из стручне области архитектура, уже стручне области

урбанизам

на дан издавања ове потврде члан Инжењерске коморе Србије, измирио
обавезу плаћања чланарине Комори за текућу годину, односно до
17.06.2027. године, као и да му није изречена мера пред Судом части
Инжењерске коморе Србије

М.П.

За председника Инжењерске коморе Србије
По Одлуци Управног одбора број: 01-634/1-4.

од 11.04.2025. године, овлашћено лице
да привремено представља и заступа

Инжењерску комору Србије

Председник Управног одбора
Инжењерске коморе Србије

Вељко Бојовић, дипл.простор.план.
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За председника Инжењерске коморе Србије
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Председник Управног одбора
Инжењерске коморе Србије
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Foreword

This standard has been prepared by Working Committee NA 119-04-13 AA Schwimmbeckenwasser of the 
Normenausschuss Wasserwesen (Water Practice Standards Committee). 

DIN 19643 consists of the following Parts, under the general title Treatment of water of swimming pools and 
baths: 

 Part 1: General requirements 

 Part 2: Combinations of process with fixed bed filters and precoat filters 

 Part 3: Combinations of process with ozonization 

 Part 4: Combinations of process with ultrafiltration 

Further parts may be added to this standard in future. 

In order to ensure that the requirements set down in this standard are met, and bearing in mind economical 
aspects, it is recommended that only experienced specialist companies with appropriate references be 
commissioned to plan, build and install the treatment plants. Furthermore, effectiveness of the treatment 
should be checked at regular intervals by experienced staff. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent 
rights. DIN (and/or DKE) shall not be held responsible for identifying any or all such patent rights. 

Amendments 

This standard differs from DIN 196431:1997-04 as follows: 

a) requirements for the supply water and pool water have been revised and supplemented; 

b) requirements for therapeutic baths and pools have been revised; 

c) specifications on the treatment plant design calculations (nominal load, minimum overflow, flow rates, 
special cases) have been rewritten; 

d) ultrafiltration plants have been included; 

e) chemical feed requirements have been revised; 

f) information on combinations of process for the treatment of water of swimming pools and baths  
(k values) have been modified; 

g) specifications on the inspection of water quality during operation (inspection periods, sampling points and 
sampling, scope of tests, evaluation and measures to be taken when legionella are detected) have been 
revised and/or supplemented; 

h) the contents of the standard have been brought in line with the state-of-the art; 

i) normative references have been updated. 

Previous editions 

DIN 19643: 1984-04 
DIN V 19644: 1986-05 
DIN 19643-1: 1997-04 
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1 Scope

This standard covers water, including seawater, mineral water, spa water, brine (including artificial brine) and 
thermal water, used in all types of swimming or bathing facility. It does not apply to water in domestic baths or 
water in systems with biological water treatment. 

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are 
indispensable for its application. For dated references, only the edition cited applies. For undated references, 
the latest edition of the referenced document (including any amendments) applies. 

DIN 1045-2, Concrete, reinforced and prestressed concrete structures — Part 2: Concrete — Specification, 
properties, production and conformity — Application rules for DIN EN 206-1 

DIN 1045-3, Concrete, reinforced and prestressed concrete structures — Part 3: Execution of structures — 
Application rules for DIN EN 13670 

DIN 1045-4, Concrete, reinforced and prestressed concrete structures — Part 4: Additional rules for the 
production and the conformity of prefabricated elements 

DIN 1986-100, Drainage systems on private ground — Part 100: Specifications in relation to DIN EN 752 and 
DIN EN 12056 

DIN 1988-100, Drinking-water supply systems; – Part 100 drinking-water protection and drinking-water quality 
control (DVGW code of practice) 

DIN 4109, Sound insulation in buildings — Requirements and testing  

DIN 19605, Fixed bed filters for water treatment — Structure and components 

DIN 19606, Chlorinators for water treatment — Equipment, installation and operation 

DIN 19624, Precoat filters for water treatment 

DIN 19627, Ozone plants for water treatment 

DIN 19643-2, Treatment of water of swimming-pools and baths — Part 2: Combinations of process with fixed 
bed filters and precoat filters  

DIN 19643-3, Treatment of water of swimming-pools and baths — Part 3: Combinations of process with 
ozonization 

DIN 19643-4, Treatment of water of swimming-pools and baths — Part 4: Combinations of process with 
ultrafiltration  

DIN 19645, Treatment of spent filter backwash water from systems for treatment of water of swimming-pools 
and baths 

DIN 30675-1, External corrosion protection of buried pipe — Corrosion protection systems for steel pipes 

DIN 38404-5, German standard methods for the examination of water, waste water and sludge — Physical 
and physical-chemical parameters (group C) — Part 5: Determination of pH-value (C 5) 
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DIN 38404-6, German standard methods for the examination of water, waste water and sludge — Physical 
and physico-chemical parameters (group C) — Determination of the oxidation reduction (redox) potential (C 6) 

DIN 38405-9, German standard methods for the examination of water, waste water and sludge — Anions 
(group D) — Determination of nitrate ions (D 9) 

DIN 38405-29, German standard methods for the examination of water, waste water and sludge — Anions 
(group D) — Part 29: Spectrometric determination of nitrate with sulfosalicylic acid (D 29) 

DIN 38405-35, German standard methods for the examination of water, waste water and sludge — Anions 
(group D) — Part 35: Determination of arsenic — Method by graphite furnace atomic absorption spectrometry 
(GF-AAS) (D 35) 

DIN 38406-1, German standard methods for the examination of water, waste water and sludge — Cations 
(group E) — Determination of iron (E 1) 

DIN 38406-32, German standard methods for the examination of water, waste water and sludge — Cations 
(group E) — Part 32: Determination of iron by atomic absorption spectrometry (E 32) 

DIN 38407-30, German standard methods for the examination of water, waste water and sludge — Jointly 
determinable substances (group F) — Part 30: Determination of trihalogen methanes in bathing water and 
pool water with headspace-gas chromatography (F 30) 

DIN 38409-7, German standard methods for the examination of water, waste water and sludge — Parameters 
characterizing effects and substances (group H) — Part 7: Determination of acid and base-neutralizing 
capacities (H 7) 

DIN 50927, Planning and application of electrochemical corrosion protection of internal surfaces of apparatus, 
containers and tubes (internal protection) 

DIN 60000, Textiles — Basic terms 

DIN EN 206-1, Concrete — Part 1: Specification, performance, production and conformity 

DIN EN 1092-1, Flanges and their joints — Circular flanges for pipes, valves, fittings and accessories, 
PN designated — Part 1: Steel flanges 

DIN EN 1717, Protection against pollution of potable water installations and general requirements of devices 
to prevent pollution by backflow — Technical rule of the DVGW 

DIN EN 1992-1-1, Eurocode 2: Design of concrete structures - Part 1-1: General rules and rules for buildings 

DIN EN 1992-1-1/NA, National Annex — Nationally determined parameters — Eurocode 2: Design of 
concrete structures — Part 1-1: General rules and rules for buildings 

DIN EN 1992-3, Eurocode 2: Design of concrete structures — Part 3: Liquid retaining and containment 
structures 

DIN EN 1992-3/NA, National Annex — Nationally determined parameters — Eurocode 2: Design of concrete 
structures — Part 3: Liquid retaining and containment structures 

EN 10088-3, Stainless steels — Part 3: Technical delivery conditions for semi-finished products, bars, rods, 

wire, sections and bright products of corrosion resisting steels for general purposes. 
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DIN EN 10208-1, Steel pipes for pipelines for combustible fluids — Technical delivery conditions — Part 1:
Pipes of requirement class A 

DIN EN 10216-1, Seamless steel tubes for pressure purposes — Technical delivery conditions — Part 1: Non-
alloy steel tubes with specified room-temperature properties 

DIN EN 10217-1, Welded steel tubes for pressure purposes — Technical delivery conditions — Part 1: Non-
alloy steel tubes with specified room-temperature properties 

DIN EN 10220, Seamless and welded steel tubes — Dimensions and masses per unit length 

DIN EN 10224, Non-alloy steel tubes and fittings for the conveyance of water and other aqueous liquids — 
Technical delivery conditions 

DIN EN 10253-2, Butt-welding pipe fittings — Part 2: Non alloy and ferritic alloy steels with specific inspection 
requirements 

DIN EN 10253-4, Butt-welding pipe fittings — Part 4: Wrought austenitic and austenitic-ferritic (duplex) 
stainless steels with specific inspection requirements 

DIN EN 10296-1, Welded circular steel tubes for mechanical and general engineering purposes — Technical 
delivery conditions — Part 1: Non-alloy and alloy steel tubes 

DIN EN 10297-1, Seamless circular steel tubes for mechanical and general engineering purposes — 
Technical delivery conditions — Part 1: Non-alloy and alloy steel tubes 

DIN EN 12201-1, Plastic piping systems for water supply, and for drainage and sewerage under pressure — 
Polyethylene (PE) — Part 1: General 

DIN EN 12954, Cathodic protection of buried or immersed metallic structures — General principles and 
application for pipelines 

DIN EN 13451-1, Swimming pool equipment — Part 1: General safety requirements and test methods 

DIN EN 13451-3, Swimming pool equipment — Part 3: Additional specific safety requirements and test 
methods for inlets and outlets and water/air based water leisure features 

DIN EN 14879-1, Organic coating systems and linings for protection of industrial apparatus and plants against 
corrosion caused by aggressive media — Part 1: Terminology, design and preparation of substrate 

DIN EN 14879-4, Organic coating systems and linings for protection of industrial apparatus and plants against 
corrosion caused by aggressive media — Part 4: Linings on metallic components 

DIN EN 15075, Chemicals used for treatment of swimming pool water — Sodium hydrogen carbonate 

DIN EN 15076, Chemicals used for treatment of swimming pool water — Sodium hydroxide 

DIN EN 15077, Chemicals used for treatment of swimming pool water — Sodium hypochlorite 

DIN EN 15078, Chemicals used for treatment of swimming pool water — Sulfuric acid 

DIN EN 15288-1, Swimming pools — Part 1: Safety requirements for design 

DIN EN 15288-2, Swimming pools — Part 2: Safety requirements for operation 
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DIN EN 15362, Chemicals used for treatment of swimming pool water — Sodium carbonate

DIN EN 15363, Chemicals used for treatment of swimming pool water — Chlorine 

DIN EN 15513, Chemicals used for treatment of swimming pool water — Carbon dioxide 

DIN EN 15514, Chemicals used for treatment of swimming pool water — Hydrochloric acid 

DIN EN 15796, Chemicals used for treatment of swimming pool water — Calcium hypochlorite 

DIN EN 16038, Chemicals used for treatment of water for swimming pools — Sodium hydrogen sulfate 

DIN EN ISO 1452-1, Plastics piping systems for water supply and for buried and above-ground drainage and 
sewerage under pressure — Unplasticized poly(vinyl chloride) (PVC-U) — Part 1: General  

DIN EN ISO 5667-3, Water quality — Sampling — Part 3: Guidance on the preservation and handling of water 
samples 

DIN EN ISO 6222, Water quality — Enumeration of culturable micro-organisms — Colony count by inoculation 
in a nutrient agar culture medium  

DIN EN ISO 7027, Water quality — Determination of turbidity 

DIN EN ISO 7393-1, Water quality — Determination of free chlorine and total chlorine — Part 1: Titrimetric 
method using N,N-diethyl-1,4-phenylenediamine  

DIN EN ISO 7393-2, Water quality — Determination of free chlorine and total chlorine — Part 2: Colorimetric 
method using N,N-diethyl-1,4-phenylenediamine, for routine control purposes 

DIN EN ISO 7887, Water quality — Examination and determination of colour 

DIN EN ISO 8467, Water quality — Determination of permanganate index 

DIN EN ISO 9308-1, Water quality — Detection and enumeration of Escherichia coli coliform bacteria — 
Part 1: Membrane filtration method  

DIN EN ISO 10301:1997, Water quality — Determination of highly volatile halogenated hydrocarbons — Gas-
chromatographic methods 

DIN EN ISO 10304-1, Water quality — Determination of dissolved anions by liquid chromatography of ions — 
Part 1: Determination of bromide, chloride, fluoride, nitrate, nitrite, phosphate and sulfate 

DIN EN ISO 10304-4, Water quality — Determination of dissolved anions by liquid chromatography of ions — 
Part 4: Determination of chlorate, chloride and chlorite in water with low contamination 

DIN EN ISO 11206:2012, Water quality — Determination of dissolved bromate — Method using ion 
chromatography (IC) and post column reaction (PCR)

DIN EN ISO 11731-2, Water quality — Detection and enumeration of Legionella — Part 2: Direct membrane 
filtration method for waters with low bacterial counts  

DIN EN ISO 11885, Water quality — Determination of selected elements by inductively coupled plasma 
optical emission spectrometry (ICP-OES) 



DIN 19643-1:2012-11 

10 

DIN EN ISO 11969, Water quality — Determination of arsenic — Atomic absorption spectrometric method 
(hydride technique) 

DIN EN ISO 12020, Water quality — Determination of aluminium — Atomic absorption spectrometric methods 

DIN EN ISO 12944-3, Paints and varnishes — Corrosion protection of steel structures by protective paint 
systems - Part 3: Design considerations 

DIN EN ISO 12944-4, Paints and varnishes — Corrosion protection of steel structures by protective paint 
systems — Part 4: Types of surface and surface preparation 

DIN EN ISO 13395, Water quality — Determination of nitrite nitrogen and nitrate nitrogen and the sum of both 
by flow analysis (CFA and FIA) and spectrometric detection 

DIN EN ISO 15061, Water quality — Determination of dissolved bromate - Method by liquid chromatography 
of ions  

DIN EN ISO 15680, Water quality — Gas-chromatographic determination of a number of monocyclic aromatic 
hydrocarbons, naphthalene and several chlorinated compounds using purge-and-trap and thermal desorption 

DIN EN ISO 15874-1, Plastics piping systems for hot and cold water installations — Polypropylene (PP) - 
Part 1: General  

DIN EN ISO 15877-1, Plastics piping systems for hot and cold water installations — Chlorinated polyvinyl 
chloride (PVC-C) — Part 1: General  

DIN EN ISO 16266, Water quality — Detection and enumeration of Pseudomonas aeruginosa — Method by 
membrane filtration 

DIN EN ISO 17294-2, Water quality — Application of inductively coupled plasma mass spectrometry (ICP-
MS) — Part 2: Determination of 62 elements 

DIN EN ISO 17994, Water quality — Criteria for establishing equivalence between microbiological methods 

DIN EN ISO 19458, Water quality — Sampling for microbiological analysis 

DIN ISO 10566, Water quality — Determination of aluminium — Spectrometric method using pyrocatechol 
violet 

ISO 11731, Water quality — Enumeration of Legionella 

AD 2000-Merkblatt B 1, Zylinder- und Kugelschalen unter innerem Überdruck (Cylindrical and spherical shells 
subjected to internal overpressure)1)

AD 2000-Merkblatt B 3, Gewölbte Böden unter innerem und äußerem Überdruck (Domed ends subjected to 
internal and external overpressure)1)

DGfdB R 60.03, Vermeidung von Gefahren an Ansaug-, Ablauf- und Zulaufanlagen in Schwimm- und 
Badebecken (Prevention of hazards at outflow suction systems, outflow and inlet systems of swimming pools 
and baths)2)

                   
1) Obtainable from: Beuth Verlag GmbH, 10772 Berlin. 

2) Obtainable from: Deutsche Gesellschaft für das Badewasser e.V., Postfach 340201, 45074 Essen……... 
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DGfdB R 65.01, pH-Wert-Einstellung bei Anlagen zur Aufbereitung von Schwimm- und Badebeckenwasser
(Adjustment of pH value in plants for the treatment of water of swimming pools and baths)2)

DGfdB R 65.03, Desinfektion des Schwimm- und Badebeckenwassers (Disinfection of water of swimming 
pools and baths)2)

DGfdB R 65.04, Funktionsprüfung von Anlagen zur Aufbereitung von Schwimm- und Badebeckenwasser nach 
DIN 19643:1997-04 und Ultrafiltrationsanlagen (Testing the functions of plants for the treatment of water of 
swimming pools and baths as specified in DIN 19643:1997-04, and of ultrafiltration plants)2) 

DGfdB R 65.06, Wasserspeicher und Überlaufrinne (Water balancing tanks and overflow channels)2)

DGfdB R 65.08, Möglichkeiten des Teillastbetriebes der Aufbereitungsanlagen von Schwimm- und 
Badebeckenwasser (Possibility of partial load operation of plants for the treatment of water of swimming pools 
and baths)2)

DGfdB A 66, Überwintern von Becken in Freibädern (Winter maintenance of outdoor swimming pools)2)

DVGW W 270, Vermehrung von Mikroorganismen auf Werkstoffen für den Trinkwasserbereich — Prüfung 
und Bewertung (Microbial growth on materials in contact with drinking water — Testing and evaluation)3)

BGR/GUV-R 108, Regel — Betrieb von Bädern (Technical rule — Operation of bathing facilities)4) 5)

GUV-R 1/474, Richtlinien für die Verwendung von Ozon zur Wasseraufbereitung (Guidelines for the use of 
ozone for water treatment)5)   

TRGS 510, Lagerung von Gefahrstoffen in ortsbeweglichen Behältern (Storage of hazardous substances in 
mobile containers)6)  

Empfehlung des Bundesgesundheitsamtes zur Eignungsprüfung für Kunststoffmaterialien im Schwimm- und 
Badebeckenbereich (KSW) (Recommendations of the German Federal Health Agency on testing the 
suitability of plastics to be used in bathing facilities), Bundesgesundheitsblatt (German Federal Health 
Gazette), 10/89, p. 464  

Hygieneanforderungen an Bäder und deren Überwachung; Empfehlung des Umweltbundesamtes nach 
Anhörung der Schwimm- und Badebeckenkommission des Bundesministeriums für Gesundheit beim 
Umweltbundesamt (Hygiene requirements for bathing facilities and monitoring; Recommendation by the 
Federal Environment Agency subsequent to a hearing of the swimming-pool and bathing-pool commission of 
the German Federal Ministry of Health, Bundesgesundheitsblatt — Gesundheitsforschung — 
Gesundheitsschutz (German Federal Health Gazette) 2006, 49, pp. 926 to 9377)

Gesetz zur Neuordnung seuchenrechtlicher Vorschriften (Seuchenrechtsneuordnungsgesetz - SeuchRNeuG); 
Artikel 1: Gesetz zur Verhütung und Bekämpfung von Infektionskrankheiten beim Menschen 
(Infektionsschutzgesetz - (IfSG) BGBl. I, 2000, No. 33, pp. 1045 – 1077, as amended by Article 1 of the act of 
28 July 2011 (BGBl. I, p. 1622) (German law reforming regulations relating to infectious diseases 

                                                           
3) Obtainable from: Wirtschafts- und Verlagsgesellschaft Gas und Wasser mbH, Postfach 140151, 53056 Bonn.

4) Source: Accident insurance company responsible for installation (Internet: http://www.arbeitssicherheit.de).

5) Source: Accident insurance company responsible for installation (Internet: http://www.dguv.de/publikationen).

6) Source: Bundesanstalt für Arbeitsschutz und Arbeitsmedizin (Internet: http://www.baua.de – German Federal Agency   
for Occupational Safety and Occupational Medicine). 

7) Source: Umweltbundesamt (Internet: http://www.uba.de – German Federal Environment Agency). 
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(SeuchRNeuG); Article 1: German law on the prevention of communicable diseases in man and their control 
(Infection Protection Act - (IfSG)8)) 

Verordnung über die Qualität von Wasser für den menschlichen Gebrauch (Trinkwasserverordnung – 
TrinwV 2001) in der Fassung der Bekanntmachung vom 28. November 2011 (Ordinance on the quality of 
water for human consumption (Drinking water ordinance – TrinwV 2001) of 28 November 2011 (BGBl. I, 
p. 2370) and, amended by Article 2, Par. 19 of the act of 22 December 2011 (BGBI. I, p.3044))8) 

Verordnung über Sicherheit und Gesundheitsschutz bei Tätigkeiten mit biologischen Arbeitsstoffen 
(Biostoffverordnung – BioStoffV) (Ordinance on safety and health when working with biological agents 
(Ordinance on biological agents – BioStoffV) of 27 January 1999 (BGBl. I, p. 50), as amended by Annex 3 of 
the ordinance of 18 December 2008 (BGBl. I, p. 2768))8) 

Jentsch, F. and Matthiessen, A.: Bestimmung der Oxidierbarkeit in Schwimmbeckenwässern mit hohem 
Chlorid- oder Bromidgehalt (Determination of the oxidizability of swimming pool water with high chloride or 
bromide concentrations), Archiv des Badewesens 65 (2012), pp. 189 - 191 

                   
8) Source: Bundesministerium der Justiz (Internet: http://www.gesetze-im-internet.de) - Federal Ministry of Justice 
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3 Terms and definitions

For the purposes of this standard, the following terms and definitions apply.

3.1 
water treatment 
treatment of water to ensure that its quality is appropriate for its intended use and that it meets certain 
requirements 

3.2 
effectiveness of water treatment  
the effectiveness of water treatment is characterized by the difference in oxidizability of the raw water and the 
supply water by potassium permanganate (  Ox), while ensuring that microbiological, physical and chemical 
requirements are met 

3.3 
basicity of flocculants containing aluminium 
measurement describing the preliminary neutralization of a flocculant containing aluminium 

Note 1 to entry: Calculated as basicity = (m/3n) x 100 % , where m is the molar quantity of OH– and n the molar 
quantity of Al3+. 

3.4 
pool flow 
pool hydraulics 
flow in the pool due to the supply and removal of water and which initiates mixing and transport processes 
ensuring that the disinfectant is distributed throughout the pool water and that pollutants are discharged 

3.5 
pool water 
water in the swimming or bathing pool 

3.6 
load capacity factor 
k 
permissible number of bathers per m³ of treated water 

3.7 
disinfection 
killing certain microorganisms by means of oxidizing disinfectants 

3.8 
primary filtrate 
filtered water not to be fed to the pool after a filter has been backwashed and put back into use 

3.9 
filtrate 
filtered water before any further treatment and before disinfectant is added 

3.10 
filling water 
water used for the initial filling and for topping up 

3.10.1 
primary filling water 
the filling water initially fed to the bath 
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3.10.2
secondary filling water 
water that has been obtained specifically for use as filling water 

Note 1 to this entry: For baths which use spent filter backwash water treatment as in DIN 19645. 

3.11
auxiliary hygiene parameters 
free chlorine, combined chlorine, oxydation reduction potential, pH value and, for water containing bromides 
and iodides, free and combined halogens 

3.12 
integrity testing 
method of testing whether technical ultrafiltration plants meet specified particle retention requirements 

Note 1 to entry: This can be done either by determining the actual particle retention or by verifying that there are no 
faults or defects in the entire plant (including all sealing elements). 

3.13
adjustment 
setting or adjusting a measuring device in order to eliminate systematic measurement deviations to the extent 
required for the intended application 

[Source: DIN 1319-1:1995] 

Note 1 to entry: The term "calibration" is also used in this context. 

3.14 
rated pollution load 
N 
number of bathers per hour, used as a basis for the design of pools 

3.15 
water area per person 
a 
theoretical water surface area assigned to an individual 

3.16 
bather frequency 
n  
bather turnover per hour 

3.17 
supply water 
filtered water treated by adding an oxidizing disinfectant 

3.18 
retention 
delay in the removal of pollutants from pool water 

3.19 
raw water 
water fed to the treatment plant 

3.20 
swell water 
pool water flowing into the overflow channel as a result of disturbance of the water surface 
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3.21
pool or bath 
basin with a continuous flow of water which is intended for simultaneous or consecutive use by several 
persons 

3.22 
swimming or bathing facility 
totality of pools and baths, their fittings as well as the buildings and the technical facilities for treating the pool 
or bath water 

3.23 
water balancing tanks 
tanks for water which is added and/or drained at irregular rates or intermittently 

3.23.1 
raw water tank 
tank for water that is to be treated 

Note 1 to entry: This tank is used to receive water drained from the pool as well as filling water (both primary and 
secondary, as relevant). 

3.23.2 
backwashing water tank 
tank for water used for backwashing filters 

Note 1 to entry: This tank is used to receive water from the circulation system or primary or secondary filling 
water. 

3.23.3 
backwashing waste water tank  
tank for receiving waste water containing sludge from backwashing filters 

3.24 
backwashing water 
water used to backwash filters 

3.25 
flow rate 
Q 
ratio of the volume of water flowing through a specified flow cross-section and the time required for this 

[Source: DIN 4046:1983-09] 

3.26 
water attractions 
localized effects and applications in pools and baths by means of which water and/or air is/are injected into 
the pool in a special manner, irrespective of pool hydraulics requirements 

3.27 
water pollutants 
inorganic and organic substances and microorganisms which have entered the pool water 
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4 General

The objective of this standard is to ensure good and consistent water quality in pools and baths in terms of 
hygiene, safety and aesthetics and thus ban any fears of health hazards, particularly due to pathogens9). At 
the same time, also the bather’s well-being and comfort (i.e. by minimizing the amount of secondary reaction 
products of disinfection processes) is to be taken into account. 

To this end, requirements are specified for water quality, water treatment, and the design, operation and 
monitoring of bathing facilities. 

The specifications of this standard concerning the treatment of water for swimming and bathing pools ensure 
that a balance is maintained between purification and contamination, while at the same time taking the 
required transportation processes into consideration. To achieve this balance, microorganisms introduced by 
bathers and from the environment are killed by adding an oxidizing disinfectant to the pool water. 

The level of disinfection specified here involves a reduction of Pseudomonas aeruginosa by a factor of ten to 
the power of four within 30 seconds [1]. 

No more than the required concentration of disinfectants is permitted in the pool water. 

Water treatment is necessary to remove microorganisms, dissolved or colloidal organic impurities introduced 
by bathers, and other impurities (e.g. dust) introduced from the environment. For this purpose, different 
combinations of processes such as flocculation, filtration, oxidation, adsorption and disinfection are applied, 
whereby only those substances specified in this standard and the other parts of this series of standards may 
be added. In order to meet environmental protection requirements, the necessity of the chemicals shall be 
considered in terms of their type, quality and quantity. 
 
The Gefahrstoffverordnung (German Regulation on Hazardous Substances) requires suppliers to provide 
product and safety data sheets containing all relevant information on the chemicals and mixtures used, and 
requires the operator to compile operating instructions. 

The water flow through the pool or bath ensures that disinfectants are distributed and an adequate disinfectant 
level is maintained at all points, especially at the water’s surface. Furthermore, microorganisms which have 
not been fully killed off, as well as impurities and pollutants, are removed during treatment. 

The concentration of substances which cannot be removed by treatment shall be kept within acceptable limits 
by means of water exchange. 

The water treatment methods and pool flows specified here help ensure that the swimming or bathing facility 
meets the relevant hygiene requirements with a probability bordering on certainty under all load conditions up 
to design loads. 

                   
9) See § 37 paragraph 2 Infektionsschutzgesetz (IfSG - German law on the prevention of infectious diseases). 
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5 Water quality requirements

5.1 General 

The methods specified in the standards titled “German standard methods for the examination of water, waste 
water and sludge (DEV, reference methods)” shall be used, where applicable, to determine the parameters 
which characterize water quality, unless the present standard states otherwise. These methods should also be 
used for reference purposes for the in-house monitoring of water quality. 

In some cases, other methods of examination are applicable for sea water and mineral water and other kinds 
of water with a higher salt content. 

Sampling shall be carried out in accordance with 14.2 and DIN EN ISO 19458. 

5.2 Filling water requirements 

5.2.1 General

In pools and baths where filter backwashing water is specially treated for re-use as filling water, a distinction is 
to be made between primary and secondary filling water. Otherwise, the specified primary filling water 
requirements apply. 

5.2.2 Primary filling water requirements 

The filling water shall meet the general health requirements laid down for drinking water, in particular those 
relating to microbiological characteristics. 

In the case of sea water and brine, the natural salt content is considered to be harmless, however it shall be 
ensured that the selected water treatment process keeps the conversion of natural bromides into bromates 
within certain limits to ensure that the pool water bromate concentration does not exceed 2 mg/l. 

Other naturally occurring water constituents are considered to be harmless in officially recognized mineral 
waters and therapeutic waters – except for waters having an arsenic content exceeding 0,2 mg/l. If filling 
water with a higher arsenic content is used, it shall be ensured that the pool water does not exceed the upper 
value of 0,2 mg/l arsenic after it has been treated, if necessary in a separate plant. 

Substances which interfere with the water treatment processes shall be removed by prior treatment in 
separate plants to the point where the remaining concentration will no longer impair treatment. The treatment 
of filling water in a separate plant is especially recommended if the water contains higher than usual 
concentrations of humic substances (potential trihalomethane [THM] generation) or other organically bound 
carbon compounds (measured as DOC), or if any of the following values are exceeded: 

 iron: 0,1 mg/l; 

 manganese: 0,05 mg/l; 

 ammonium: 0,5 mg/l. 

If the upper limit values of combined chlorine or THM are exceeded in water of unoccupied swimming pools 
and baths, it shall be checked whether pre-processing the primary filling water can improve the situation. 

Primary filling water may contain polyphosphate or orthophosphate which may have been added to the 
drinking water to prevent corrosion and encrustation. 
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Orthophosphates can promote algal growth and polyphosphates may interfere with the flocculation filtration 
process as they are able to form complexes with metal ions. Furthermore, polyphosphates may be hydrolyzed 
into orthophosphates in the course of time. 

Bearing in mind these negative effects on pool water quality, the concentrations of these substances in the 
primary filling water shall be known and should be as low as possible. To this end, the possible pre-processing 
of primary filling water in order to reduce such concentrations is to be considered. 

5.2.3 Secondary filling water requirements 

Secondary filling water shall meet the general health requirements laid down for drinking water, in particular 
those relating to microbiological characteristics. Only water obtained from pool water circulation systems and 
plunge pools or backwashing water from filter systems of water of pools and baths shall be used as secondary 
filling water, and this shall meet type 1 operating water requirements as specified in DIN 19645. 

Up to 80 % of the filling water may consist of secondary filling water. 

5.3 Supply water and pool water requirements 

Supply water and pool water shall meet the requirements specified in Tables 1 and 2. 

Table 1 — Microbiological requirements for supply water and pool water 

Clause Parameter  Unit 
Supply 
water, 

upper limit 

Pool water, 
upper limit 

Test methoda 

5.3.1 Pseudomonas 
aeruginosa 

CFU/100 ml 0 0 DIN EN ISO 16266 

5.3.2 Escherichia coli CFU/100 ml 0  0 DIN EN ISO 9308-1

5.3.3 Legionella spec. CFU/100 ml b, c c, d ISO 11731e  

DIN EN ISO 11731-2e  

5.3.4 Colony-forming units 
(CFU) at (36 ± 1) °C 

CFU/ml 20 100 DIN EN ISO 6222 
TrinkwV 2001f   

a The test methods specified in the table or equivalent methods for drinking water and/or water of swimming pools and baths in 
accordance with DIN EN ISO 17994 may be used. 

b In the filtrate at a pool water temperature  23 °C. 

c Evaluation and measures to be taken if legionella infestation is detected shall be in accordance with 14.4, Tables 7 and 8. 
d In the water of hot whirlpool baths and pools with additional aerosol-forming water circulation systems and pool water 

temperatures  23 °C. 

e Any relevant recommendations of the Umweltbundesamt (German Federal Environmental Agency – UBA) and the Schwimm- und 
Badebeckenwasserkommission (Commission for water of swimming pools and baths of the German Federal Ministry of Health at 
the UBA) shall be taken into consideration. 

f Colony count in accordance with the Trinkwasserverordnung 2001, Annex 5, Part I, item d) sub-item bb). 
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Table 2 — Chemical and physical-chemical requirements for supply water and pool water

Clause Parameter  Unit Supply water Pool  
water

Test method 

lower 
limit 

upper 
limit 

lower 
limit 

upper 
limit 

5.3.5 Colour (determination of 
spectral absorption coefficient 
at  = 436 nm) 

1/m – 0,4 – 0,5 DIN EN ISO 7887

5.3.6 Turbidity FNUa – 0,2 – 0,5 DIN EN ISO 7027 

5.3.7 Aluminium mg/l – – – 0,050 DIN EN ISO 12020 
DIN EN ISO 11885 
DIN EN ISO 17294-2 
DIN ISO 10566 

5.3.8 Iron mg/l – – – 0,020 DIN 38406-1
DIN 38406-32 
DIN EN ISO 11885 

5.3.9 Clarity  – – Clear view of the 
bottom of the 
entire pool or 

bath 

 

5.3.10 pH valueb     DIN 38404-5 

5.3.10.1 With flocculation using 
aluminium or aluminium-
ferrous compounds 

– 6,5 7,2 6,5 7,2  

5.3.10.2 With flocculation using ferrous
compounds 
a) Fresh water 
b) Sea water 

 
 

– 
– 

 
 

6,5 
6,5 

 
 

7,5 
7,8 

 
 

6,5 
6,5 

 
 

7,5 
7,8 

 

5.3.10.3 Without flocculation 
a) Fresh water 
b) Sea water 

 
– 
– 

 
6,5 
6,5 

 
7,5 
7,8 

 
6,5 
6,5 

 
7,5 
7,8 

 

5.3.11 Acid capacity KS4,3      DIN 38409-7 

5.3.11.1 With flocculation using 
com  65 % 

a) all facilities except b) 

b)  hot whirlpool baths with 
own water treatment 

 
 

mmol/l 
mmol/l 

 
 

– 
– 

 

 
 

– 
– 

 
 

0,7c 
0,3c

 
 

– 
– 

 

 

5.3.11.2 With flocculation using 
compounds of basicity < 65 % 
and without flocculation  

mmol/l – – 0,3c –  

5.3.12 Nitrate concentration above 
that of filling waterd (where 
applicable, of primary filling 
water) 

mg/l – 
 

– 
 

– 
 

20 DIN 38405-9 
DIN 38405-29 
DIN EN ISO 10304-1 
DIN EN ISO 13395 

5.3.13 Oxidizability of Mn VII  II  
above that of filling watere 
(possibly the value obtained by 
mixing primary and secondary 
filling water), expressed as O2  

mg/l – 0,5 – 0,75 DIN EN ISO 8467f  
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Table 2 (continued)

Clause Parameter Unit Supply water Pool 
water 

Test method

  lower 
limit 

upper 
limit 

lower 
limit 

upper 
limit 

 

KmnO4 consumption 
above that of the filling 
watere (possibly the value 
obtained by mixing primary 
and secondary filling 
water), expressed as 
KmnO4 

mg/l – 2 – 3  

5.3.14 Redox potentialg against
Ag/AgCl 3,5 m KCl

     DIN 38404-6 

5.3.14.1 in fresh water 

a) 6,5   7,3 
b) 7,3 <  7,5 

 
mV 
mV 

 
– 
– 

 
– 
– 

 
750 
770 

 
– 
– 

 

5.3.14.2 in sea water and other 
water with a bromide 
concentration > 10 mg/l 

a) 6,5   7,3 
b) 7,3 <  7,8 

 
 
 

mV 
mV 

 
 
 

– 
– 

 
 
 

– 
– 

 
 
 

700 
720 

 
 
 

– 
– 

 

5.3.14.3 Redox potential for water 
with an iodide 
concentration > 0,5 mg/l 

mV – – Limits to be 
determined 

experimentally 

 

5.3.15 Free chlorineb,h 

a) generally 
b) hot whirlpool baths 

 
mg/l 
mg/l 

 
0,3 
0,7 

 
as 

required

 
0,3i   
0,7i

 
0,6i

1,0i

 
DIN EN ISO 7393-1 
DIN EN ISO 7393-2

5.3.16 Combined chlorine, 
calculated as the 
difference between total 
chlorine content and free 
chlorine contenth,j,k,l

mg/l – 0,2 – 0,2 DIN EN ISO 7393-1 
DIN EN ISO 7393-2 

5.3.17 Trihalogen methanes 
calculated as  
chloroform content j,k,l,m 

mg/l – – – 0,020n DIN 38407-30 
DIN EN ISO 15680 
DIN EN ISO 10301: 
1997 (method 2) 

5.3.18 Bromate mg/l – – – 2,0o DIN EN ISO 15061 
E DIN EN ISO 11206: 
2012 

5.3.19  Chlorite + chlorate mg/l – – – 30,0o DIN EN ISO 10304-4 

5.3.20 Arsenic mg/l – – – 0,2 DIN 38405-35 
DIN EN ISO 11969
DIN EN ISO 11885 
DIN EN ISO 17294-2 

a FNU: Formazine Nephelometric Units. 
b Applies unless other standards of the DIN 19643 series specify more stringent requirements. 

c If flocculation is impaired, the raw water should also be tested. 

d This parameter does not apply to pool water that has been treated with ozone. If the upper limit value is exceeded in any other 
treatment process, the filling water feed is to be tested. 

e If the oxidizabilty of the filtrate is less than that of the filling water for an unoccupied pool (or less than that of the mixture of primary 
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Table 2 (continued)

and secondary filling water) this lower value shall be taken as the reference value. However, if the oxidizabilty of the filling water is 
less than 0,5 mg/l O2, i.e. lower than 2 mg/l KMnO4, then these values shall be used as reference values.

f For methods of determination when chloride or bromide content is high, see Jentsch, F. and Matthiessen, A.:  
 Bestimmung der Oxidierbarkeit in Schwimmbeckenwässern mit hohem Chlorid- oder Bromidgehalt (Determination of oxidizabiliy of 

swimming pool water with high chloride or bromide concentrations). 

g A stationary measuring instrument and recorder capable of being read to an accuracy of ± 40 mV and of continuous measurement 
shall be used to measure the redox potential. If the values drop below the limit value (by approx. > 50 mV) the functionality and 
operating condition of the measurement system and the water treatment plant shall be checked. When reporting measurements, 
the reference electrode or the conversion made shall be stated. 

h In the case of water containing bromides and iodides, free and combined halogens shall be expessed as chlorine.

i These concentrations only apply if other standards of the DIN 19643 series do not specify lower concentrations for the 
combinations of process described. Under certain operating conditions, higher concentrations may be required to meet the 
microbiological requirements. In such cases, the cause of this need shall be investigated and a remedy provided. The 
concentrations of free chlorine in the pool water shall not, however, exceed 1,2 mg/l. 

j Does not apply to cold-water plunge pools with a volume of  2 m³ through which filling water flows continuously. 

k Values occasionally exceeding the upper limit by up to 20 % can be tolerated in the evaluation. 
l This value need not be observed in the case of cold-water pools where the water temperature never exceeds 15 °C. 

m Calculated as chloroform (CHCl3): THM = A + 0,728  B + 0,574  C + 0,472  D, with A = mg/l CHCI3; B = mg/l CHBrCI2; 
C = mg/l CHBr2CI; D = mg/l CHBr3. 

n Higher concentrations are permitted in outdoor swimming pools due to the higher level of chlorination needed to meet 
microbiological requirements. 

o Existing facilities that do not meet these requirements should be retrofitted within five years following publication of this standard 
so that they are able to maintain values below these limits. 

6 Design and structural requirements for pools and technical equipment rooms

6.1 General 

The relevant regulations on accident prevention, occupational safety and environmental protection dealing 
with cleaning, maintenance, inspection, repair work and storage shall be taken into account. 

6.2 Pool or bath design

Pools and baths shall be designed in such a manner that all hydraulic requirements are met.

6.3 Water balancing tanks 

Water balancing tanks should be closed or covered, vented and have an overflow. They shall be capable of 
being completely drained by means of a bottom drain and shall be accessible for cleaning. Water balancing 
tanks should have easy to clean, light-coloured surfaces and be equipped with internal lighting and a viewing 
port to allow inspection of its internal condition. Manholes shall be freely accessible and shall be arranged and 
designed in such a way that a person can be easily rescued from the tank.  

Further regulations to be observed are given in BGR/GUV-R 108. 

Raw water tanks should be situated below the water level of the bath or pool so that adequate gradients can 
be provided for the inlet pipes. 
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6.4 Contact surfaces 

Materials which come into contact with water (e.g. pool linings, pool covers, water slides and similar 
attractions/equipment, mortar joints and sealing compounds) shall not affect the water quality as specified in 
Table 2 and shall not undergo any physico-chemical reaction with the water or permit the growth of 
microorganisms and phytoplankton, nor shall they impair water treatment. The use of coverings made of wood 
or textiles of all kinds (including plastic turfs) (see DIN 60000) is not permitted (c.f. Empfehlung des 
Bundesgesundheitsamtes zur Eignungsprüfung für Kunststoffmaterialien im Schwimm- und 
Badebeckenbereich). 

6.5 Technical equipment rooms 

6.5.1 General 

Because the precise specification of the size and equipment of these rooms is essential for an economic 
operation of the bathing facility, it is important that those responsible for construction and those responsible for 
technical operation cooperate early on in the planning stage. 
 
Sufficiently large access openings, transport routes and entrances (on a level and via stairs) both to and within 
the building will be required for installation, repair and maintenance purposes. Suitable transport equipment 
shall be used. Technical installations shall be protected against frost damage, especially in outdoor pools. 

Equipment rooms shall be adequately ventilated. Floor drains shall be arranged in accordance with the 
requirements of the treatment and disinfection procedure. The room lighting shall be designed to take into 
account the needs of operating staff. All relevant safety regulations (including BGR/GUV-R 108) shall be 
observed, especially with regard to escape routes and emergency lighting. 

6.5.2 Room for filter systems 

The floor area and clear room height required for setting up and assembling the filter system shall be 
designed to suit the chosen filter type, and allowance shall be made for the working space required for 
maintenance and inspection. 

A clearance of at least 60 cm from other installations shall be maintained above the filter casing. Steel casings 
shall be accessible from all sides so that protective coatings can be applied. 

Adequate working space shall be provided for staff and their equipment adjacent to the filter so that filter 
material can be filled in and removed. Secure standing areas (stationary platforms, mobile scaffolds, safe 
stairs/ladders) shall be used for maintenance, inspection and repair work (see BGR/GUV-R 108). 

In the case of closed precoat filters as described in DIN 19624, the necessary room height is given by 
Equation (1). This includes the space required for maintenance work above the filter casing. 
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13,DfH (1) 

where 

H   is the clear room height, in m; 

D is the casing diameter, in m; 

f is a factor: 
f = 0,7 for 0,75 m  D  1,6 m; 
f = 0,4 for 1,6 m  D  2,3 m. 

The space provided for pumps, pipework and valves for connecting filter casings to the supply system shall be 
designed to achieve the best possible hydraulic conditions. 

6.5.3 Chemical feeder room 

Next to the space where the filter casing is installed, sufficient space shall be provided for setting up the 
chemical feeders and for storing the chemicals and ancillary equipment. 

Locations for disinfection and dosing equipment shall be selected in such a way that the required chemicals 
can be delivered using a suitable means of conveyance and that there are no structural hindrances (e.g. 
stairs) along the transportation routes. Adequate handling and standing room shall be provided for all activities 
to be carried out in these areas (cf. BGR/GUV-R 108). 

6.5.4 Disinfection equipment and ozone plant rooms 

Disinfection equipment and ozone plant rooms shall meet the requirements of BGR/GUV-R 108, GUV-R 1/474 
and those of DIN 19627. 

When designing and installing UV equipment, adequate space shall be provided for installing/removing 
radiation sources and quartz tubes. 

6.5.5 Monitoring equipment room 

A room with a floor area of at least 6 m2 and with a water supply, a laboratory sink and an electrical mains 
outlet shall be provided for in-house monitoring of water quality. 

6.5.6 Repairs workshop and spare parts stores 

A room shall be provided for carrying out maintenance and repair work and for storing spare parts. 

6.5.7 Disinfectant store rooms 

Rooms used for storing disinfectants shall meet the requirements of TRGS 510. 

7 Requirements for baths and pools 

7.1 General 

As the rated values have already been specified, only those requirements which are essential for the 
application of this standard are specified here. The water temperature shall be adjusted to suit the needs of 
the relevant application, taking energy consumption and economical aspects into consideration. 

For pools other than those listed below, the requirements for the most similar type of pool apply by anology. 
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7.2 Diving pools 

Diving pools shall have a water depth of at least 3,4 m. 

7.3 Swimming pools

Swimming pools shall have a water depth of more than 1,35 m. 

7.4 Variable depth pools

Variable depth pools are pools with a false bottom which can be adjusted in height, allowing the water depth 
to be varied either in the whole pool or in certain parts of it, depending on how the pool is used. 

7.5 Artificial wave pools

In artificial wave pools, it is possible to adjust the depth by draining off or topping up the water and storing the 
differential volume.  

Every part of the pool, including the wave chamber, shall have a continuous stream of supply water flowing 
through it. If a balancing tank is used to change the pool water level and if the time between the level changes 
exceeds 20 minutes, supply water shall be continuously passed through the balancing tank. In any case, the 
concentration of free chlorine in the stored water shall not be allowed to drop below the value required for pool 
water as given in Table 2, 5.3.15. 

7.6 Pools for non-swimmers 

Pools for non-swimmers shall have a water depth between 0,60 m and 1,35 m. 

If non-swimmers’ pools are designed with a shallow exit, when calculating the flow rates, the sections with a 
water depth of less than 0,6 m shall be treated in the same way as a pool for non-swimmers. The flow rate 
shall be increased in keeping with the water requirements of attractions emitting water at points above the 
water surface. 

7.7 Paddling (wading) pools 

In paddling (wading) pools, the water depth shall not exceed 0,6 m. Water attractions and similar features 
which emit water at points above the water surface shall be operated with supply water as specified in 5.3. 

7.8 Pools with water slides and water slides having a shallow exit

Pools designed for water slides shall have a water depth of between 1,0 m and 1,35 m and a minimum water 
area of 4,0 m × 6,0 m. Only pool water or supply water shall be used to operate water slides. 

If water slides with a shallow exit are not connected to a pool circulation system, only supply water shall be 
used to operate these slides. If the water from the shallow exit is returned into a container with an effective 
volume of at least 25 m³, then the slide can be operated with water from this container, provided that the water 
in the container is treated using a combination of process which complies with the specifications laid down in 
this standard and that a flow rate of at least 60 m³/h is maintained when one water slide is installed. The flow 
rate shall be increased by 35 m³/h for every additional slide. 

However, if the slide ends in a non-swimmers' pool, the slide may also be operated with pool water. 
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7.9 Small-scale pools 

Small-scale pools are pools which are intended for non-swimmers and designed for low pollution loads (e.g. 
for use by individuals in hotels, retirement homes etc.). Small-scale pools are not suitable for teaching/training 
purposes. Their water surface area shall not exceed 96 m2. 

7.10 Exercise pools

Exercise pools are pools intended for non-swimmers and designed for a larger water surface area per person 
and higher bather frequencies. The water depth of exercise pools shall not exceed 1,35 m. 

7.11 Therapeutic baths

Therapeutic baths are intended for persons with an increased risk of infection and for persons causing a 
greater risk of infection (e.g. due to incontinence, open wounds, open ulcerations) and are used in hospitals 
and similar establishments. The water depth, temperature and pool design shall meet the requirements of the 
medical treatment indicated for the individual patients (regulations for the construction of medical baths). 
Unless otherwise specified in other parts of DIN 19643, therapeutic baths shall only be connected to 

 treatment plants with an ozone treatment stage as specified in DIN 19643-3 or 

 treatment plants with virus-retaining membrane filter equipment as specified in DIN 19643-4. 

7.12 Foot baths 

Foot baths shall have a water depth of between 0,1 m and 0,15 m if they are box-shaped, and about 0,15 m in 
the centre if they are trough-shaped. They shall be located so that the bathers have to walk through them on 
their way to the swimming or bathing pool. An overflow channel is not required. The water feed into the foot 
bath shall be continuously renewed with drinking water or by connecting it to the supply water system. 
Overflow water from a foot bath shall not be fed into a pool water circulation system. 
 

7.13 Hot whirlpool baths 

7.13.1 General 

Hot whirlpool baths are pools with a continuous flow in which hot water is caused to bubble by injecting air into 
the areas provided for bathers; they are designed to accommodate not more than 10 persons at a time. The 
water temperature shall be about 37 °C. 

Hot whirlpool baths may be connected to the treatment system of bathing facilities, provided that the treatment 
flow rate is increased, or may be operated by a treatment plant associated with them. If hot whirlpool baths 
are connected, their treatment flow rate may be reduced to 5V/k (see Table 3) in m³/h if the volume of the pool 
is at least 150 m3.

7.13.2 Hot whirlpool baths (for restricted access) 

Hot whirlpool baths for restricted access shall be located so that the bathers either have no access to other 
bathing facilities or have access only to those facilities which have a rated pollution load of up to 50 bathers 
per hour. 

Hot whirlpool baths shall be equipped with clearly identifiable seats for not more than 10 users. A pool volume 
of not less than 0,4 m3 shall be provided for every seat. Hot whirlpool baths shall have a volume of not less 
than 1,6 m3 and the water depth shall not exceed 1,0 m. 
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7.13.3 Hot whirlpool baths (for open access)

Open-access hot whirlpool baths are located in swimming-pool facilities and are freely accessible to all 
bathers during their stay in the facility. Hot whirlpool baths with a minimum total pool volume of 4 m³ shall be 
provided.  

Each individual hot whirlpool bath shall have a volume of not less than 1,6 m3 and its water depth shall not 
exceed 1,0 m. 

If the rated pollution load exceeds 50 bathers per hour, an additional 1,2 m3 of hot whirlpool bath volume shall 
be provided for every extra 60 bathers per hour for all the other pools in order to prevent overloading. 

7.14 Warm-water pools

Warm-water pools are pools for non-swimmers and have a water temperature of about 35 °C.  

Warm-water pools with > 20 m² have a larger water surface area per person. 

7.15 Cold-water plunge pools 

Cold-water plunge pools are pools with a water depth between 1,10 m and 1,35 m and a water area not 
exceeding 10 m2. Cold-water plunge pools with a volume not exceeding 2 m³ may be operated with a 
continuous flow of filling water when in use, but the water temperature should not exceed 15 °C. Enough 
chlorine shall be added to the filling water for the pool water to contain 0,3 mg/l to 0,6 mg/l free chlorine. 
Displaced water shall be drained via an overflow channel on at least one side of the pool and replaced by 
filling water introduced at the bottom of the pool. Cold-water plunge pools shall never be directly connected to 
the drinking water supply system. The specifications of DIN EN 1717 shall be observed. 

Cold-water plunge pools with a volume exceeding 2 m3 shall be connected to a treatment plant. This does not 
apply if the pool is fed with filling water at a rate of at least 2 m³ per person during operating hours. It may be 
necessary to operate a cooling plant. 

7.16 Treading pools 

Treading pools in swimming and bathing facilities shall have a water depth of between 35 cm and 40 cm. They 
may be operated with filling water. Enough chlorine shall be added to the filling water for the pool water to 
contain 0,3 mg/l to 0,6 mg/l free chlorine. The water temperature should not exceed 15 °C. An overflow 
channel is not required. 

7.17 Additional water circulation or air-injection systems for all types of pool 

Only pool water or supply water shall be used to operate additional water circulation systems such as nozzles, 
floor bubblers, water cannons and white-water rapids. 

Pipes carrying air and water and which may be in contact with supply water or pool water shall be capable of 
being flushed with supply water or pool water. 

Water suction intakes for such attractions shall be in accordance with the requirements of DIN EN 13451-1, 
DIN EN 13451-3, DGfdB R 60.03, DIN EN 15288-1, DIN EN 15288-2 and BGR/GUV-R 108.  
 
Installations having additional water circulation systems or air injection systems and which can be used by 
several individuals simultaneously (e.g. waterfalls, water fountains) shall have a width of 0,80 m per seat in 
the area of use. 
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8 Rated pollution load, load capacity factor, minimum overflow and flow rates

8.1 General 

The flow rate used for calculating the size of the treatment plant shall be as a minimum  the treatment flow 
rate required to meet the hygiene needs. If the value calculated for the pool flow rate that is required to meet 
the hydraulic requirements is higher than that calculated for the treatment flow rate, the higher value shall be 
used as the treatment flow rate. 

8.2 Flow rates 

8.2.1 Rated pollution load, load capacity factor and treatment flow rate 

The rated pollution load of a pool, N, is based on the number of bathers using it per hour. This load is 
determined by various methods, depending on the type of pool, see 8.3 to 8.6. 

The load capacity factor, k, of a process combination is based on the number of bathers permitted per m³ of 
treated water. 

In the cases described in 8.3 to 8.5, the relationship between rated pollution load N and the treatment flow 
rate Q of a pool is expressed by the load capacity factor k of a combination of process used (see Equations 
(2) and (3)). The load capacity factor k required to calculate the respective variable for the selected 
combination of process can be obtained from the corresponding part of this series of standards. 

,/ kNQ  in m3/h (2) 

,QkN  in 1/h (3) 

where 

Q is the treatment flow rate, in m3/h; 

N is the rated pollution load, in 1/h; 

 k is the load capacity factor, in 1/m³. 

Different specifications apply in the cases described in 8.6. 

8.2.2 Minimum overflow and pool flow rate 

The minimum overflow, q, of a pool is the ratio of the minimum pool flow rate, QB, based on the length of the 

overflow rim. 

The pool flow rate QB is the rate required to meet the pool hydraulic requirements. Because of this, even a 

regulated treatment flow rate Q (in partial load operation) shall never be lower than the pool flow rate QB. 

Compliance with the hydraulic requirements at a pool flow rate QB shall be verified by testing in accordance 

with DGfdB R 65.04. 

When rehabilitating outdoor swimming-pool facilities, the treatment flow rate Q calculated for the respective 
pool as specified in 8.5.2 shall never be lower than the pool flow rate QB. 

For certain types of pool QB is Q (see Table 3). Furthermore, the following rule applies to pools with an 

overflow rim length L > 40 m: to ensure that the pool water is drained via the overflow channel, the overflow 
rim  L shall be assumed to be fed by a minimum overflow q. Taking 9.3 into consideration, the pool flow 
rate QB required for hydraulic requirements shall then be calculated as 
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,B LqQ  in m3/h (4) 

where 

QB is the pool flow rate, in m3/h; 

q is the minimum overflow, in m³/h/m; 

L is the overflow rim length, in m. 

The minimum overflow is defined as q = 1,0 (m3/h)/m.

For pools with overflow rim lengths of L  40 m and for which the rule QB = Q does not explicitly apply, the 

lower of the two values Q  and  q · L may be used as QB.

QB = min(Q, q · L) 

8.3 Calculations based on the water area of a pool

For diving pools, swimming pools, variable-depth pools, pools for non-swimmers and exercise pools as well as 
for warm-water pools of > 20 m², the water area, A, is initially used to determine the rated pollution load, N, 
(Equation (5). For pools which cover several areas of different depth, e.g. variable-depth pools with partially 
raisable bottoms or artificial wave pools, the rated pollution load, N, shall be calculated from the areas of the 
parts having different depths. The treatment flow rate, Q,shall be calculated from the rated pollution load, N, 
(Equation (6)). 

,/ anAN in 1/h and (5) 

,/ kNQ  in m3/h (6) 

where 

A is the water area of the pool, in m²; 

a is the water area per person, in m²; 

n is the bather frequency, in 1/h. 

8.4 Calculations based on the pool volume

A water treatment frequency, m, for the pool volume, V, is specified for paddling (wading) pools, hot whirlpool
baths, therapeutic baths and warm-water pools  20 m2. For hot whirlpool baths, this frequency is modified by 
a load capacity factor, k. These parameters shall be used to calculate the treatment flow rate, Q, and the rated 
pollution load, N, (see Equations (7) and (8)).  

,VmQ  in m3/h and (7) 

,kVmN  in 1/h (8) 

where 

m is the water treatment frequency, in 1/h. 
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8.5 Calculations based on the rated pollution load of a pool 

8.5.1 General

The special case described in 8.5.2, where a lower rated pollution load is specified for calculations, is 
permitted for outdoor swimming pools only 

 if their rated pollution load and treatment flow rate are calculated on the basis of the water area as 
described in 8.3, 

 but not for pools whose rated pollution load and treatment flow rate are calculated on the basis of the 
volume as described in 8.4.  

Where the special case described in 8.5.2 applies, it is recommended that the responsible health authorities 
be informed of the planning criteria at an early stage. 

In such cases, first the rated pollution load, N, shall be determined on the basis of the maximum daily load, 
pmax, and the daily pool operation time, t (Equation (9)). The treatment flow rate, Q, shall then be calculated 

from the rated pollution load, N (Equation (10)). 

,/max tpN  in 1/h and (9) 

,/ kNQ in m3/h (10) 

where 

pmax is the maximum daily load, in 1/d; 

t  is the daily pool operation time (opening hours), in h/d.  

The flow shall not be allowed to drop below the pool flow rate, QB, as defined in 8.2.2. 

Evidence of the proper functioning of a treatment plant as described in 8.5.2 shall be provided by a 
performance test carried out in accordance with DGfdB R 65.04. 

8.5.2 Special case for the rehabilitation of outdoor swimming pools: documented pollution load 

If, in swimming pools due for rehabilitation, it can be confidently assumed on the basis of the operating 
manual that, for at least a future 5-year period, the maximum daily load, pmax, will not be exceeded provided 

that operative utilization remains unchanged, then the corresponding rated pollution load, N, calculated from 
that parameter can be used to calculate the treatment flow rate, Q, provided that no additional water areas 
(pools), significant attractions (slides, white-water channels etc.) or operative modifications (e.g. introduction 
of heated water areas) are planned as part of the rehabilitation measures. 

 

8.6 Particular specifications 

 Water slide pools, foot baths and cold-water plunge pools: the treatment flow rate shall be determined 
independently of the rated pollution load. The rated pollution load shall not be specified. 

 Paddling (wading) pools: the treatment flow rate shall be calculated from the pool volume as described in 
8.4. A value of 0,3 m shall be assumed as the depth for all sections with water depths < 0,3 m. 
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 Small-scale pools: the rated pollution load is related to the water area, but the flow rate shall be 
determined independently of the rated pollution load. 

 Hot whirlpool baths for restricted access: the treatment flow rate shall be calculated using the pool 
volume, V, and the load capacity factor, k. The rated pollution load shall be calculated from the number of 
seats.  

 Hot whirlpool baths for open access (with integrated or connected treatment plants): the load capacity 
factor, k, shall be used to calculate the treatment frequency, m, for the pool volume. The treatment flow 
rate, Q, and the rated pollution load, N, shall be calculated on the basis of the pool volume, V, and the 
load capacity factor, k. 

 Warm-water pool having an area   20 m²: the treatment flow rate shall be calculated on the basis of the 
water area as described in 8.3, but shall remain above a specified minimum value. 

 Water attractions: for water attractions or air injection systems, the allowances for the treatment flow 
stated in Table 3 shall be taken into account for each seat or place in the attraction. The maximum 
number of attraction places/seats operated simultaneously shall be used as the basis for design 
calculations. A seat/space width of at least 0,8 m shall be assumed for attractions that are intended for 
use by more than one person at a time. 
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Table 3 — Rated pollution loads and flow rates
 

Pools Specifications
Rated pollution load 

(upper limit) 
Treatment flow rate 

(lower limit) 
Pool flow rate
(lower limit) 

Type of pool Water depth
m

a
m2 

n
1/h

m
1/h

N = A n/a
1/h

N = m V k
1/h

Q = N/k
m3/h 

Q = m V
m3/h

QB = q  L 

m3/h

Diving pools 3,40 4,5 1  0,222A  0,222A/k  1,0  La

Swimming pools  1,35 4,5 1  0,222A  0,222A/k  1,0 La

Variable-depth pools 0,3 to 1,80 2,7 1  0,370A  0,370A/k  1,0 La

Pools for non-
swimmers 

0,6 to 1,35 2,7 1  0,370A  0,370A/k  1,0  La

Pools with water 
slides 

1,0 to 1,35 2,7     0,370A/k
+35 per 
slide,

min. 60 

 1,0  La

Paddling (wading) 
pools

 0,6   2  2V  k  2V 
min. 0,6A 

1,0  La

Foot baths 0,10 to 0,15   1    V QB = Q  

Small-scale pools  1,35 12 1 0,25 0,083A   0,25V 1,0  La

Hot whirlpool baths 
(restricted access) 

 1,0  3 7,5/k 3Pb   7,5V/k QB = Q  

Hot whirlpool baths 
(open access), with 
integral treatment 
system 

 1,0   10/k  10V   10V/k QB = Q  

Hot whirlpool baths  

(open access, with 
treatment system 
connected) 

 1,0   5/k  5V   5V/k QB = Q  

Exercise pools 1,35 4 2c  0,5Ac  0,5A/kc  1,0  La

Therapeutic baths d 4  1  V k  V 1,0 La

Warm-water pools of
20 m²

 1,35   2  2V  k  2V 1,0  La

Warm-water pools

of area  20 m2

 1,35 4 2  0,5A  0,5A/k 
min. 40

 1,0 La

Cold-water plunge 
pools 

1.1 to 1.35   1    V QB = Q  

Allowance for water 
attractions 

  3    1,5P/kb   

To be added for each 
slide

      35   

a
For L  40 m  and if QB is not explicitly = Q, then QB = Min (Q, q  L). 

b
P =  number of places. In hot whirlpool baths with restricted access this is equal to the number of marked seats, in wider water 
attractions or air-injection systems, the number of spaces of width 0,8 m. Design calculations shall be based on the maximum 
number of attraction places/seats operated simultaneously. 

c For n > 2, the rated pollution load, N, and the treatment flow rate, Q, are to be increased by a factor of n/2. 
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d Depending on the medically indicated requirements.
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Table 3 (continued)

 

Key 

a water area per person 

m pool volume treatment frequency 

n bather frequency 

L overflow rim length 

N = A  n/a  rated pollution load, calculated on the basis of the pool water area 

N = m  V  k rated pollution load, calculated on the basis of the pool volume 

q    minimum overflow 

Q = m  V  treatment flow rate, calculated on the basis of the pool volume 

Q = N/k  treatment flow rate, calculated on the basis of the rated pollution load 

Q = n  0,5P/k treatment flow rate, calculated on the basis of the number of places/seats of water attractions 

QB = q  L   pool flow rate 

9 Hydraulic system requirements

9.1 General 

The specified water flow through the pool or bath shall ensure that disinfectants are distributed and an 
adequate disinfectant level is maintained at all points, especially at the water’s surface. Furthermore, 
microorganisms which have not been fully killed off, as well as impurities and pollutants shall be removed 
during treatment. 

The concentration of substances which cannot be removed by treatment are kept within reasonable limits by 
means of water exchange. 

The water treatment methods and water flows specified here help maintain a high quality of bath or pool 
water, and ensure that the bathing facility meets the relevant hygiene requirements with a probability 
bordering on certainty under all load conditions up to design loads. 

Since sedimentation of solids in swimming pools is unavoidable, sediments shall be removed by pool cleaning 
appliances at least twice a week. 

9.2 Pool flow 

The water inlets shall be so arranged that the water is distributed over the entire pool and shall be drained via 
an overflow channel provided around the perimeter of the pool. This applies to all installations in the pool (e.g. 
islands) as well. To clean regions near the surface, the entire flow rate (as specified in Clause 8) shall pass 
over an overflow channel on all sides, except when artificial waves are being generated while the full flow is 
being maintained. 

An overflow channel on one side is sufficient for cold-water plunge pools with a volume not exceeding 2 m3. 
Overflow channels are not required for treading pools and foot baths. 

If the flow in the pool is vertical, the number and distribution of inlets shall be arranged so that there is one 
inlet for every 8 m2 of pool bottom plan area, i.e. for every circular area having a diameter of 3,2 m or for every 
square area having a side length of 2,8 m. Where inlets are arranged in straight lines on the pool bottom, the 
arrangement shall ensure a flow of water in a region of up to 1,6 m to either side of the line of inlets. In the 
case of pools or sections of pools with a depth < 1,35 m, at least one inlet shall be provided for every 6 m². 
These inlets shall be arranged on the pool bottom in such a way that the areas specified above are 
contiguous. Separate areas not supplied by an inlet shall not exceed 4 m2, and in the case of pools and pool 
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sections with a water depth of less than 1,35 m, shall not exceed 3 m2. This applies in particular to pools with 
a plan that is not rectangular. The inlet openings, whether point-locations or linear slits, shall be designed to 
distribute supply water throughout the entire volume of the pool. 

For horizontal pool flows, the inlets shall be arranged on each of the longer sides of the pool and staggered 
relative to each other, and the spacing shall not exceed one-third of the pool width. The inlets shall be 
arranged about halfway between the water surface and the pool bottom, and in the case of diving pools at two 
levels, the lower level being about 50 cm above the pool bottom. To achieve adequate mixing of the supply 
water with the pool water, a minimum pressure shall be maintained at the inlet. This is calculated on the basis 
of the pool width using Equation (11): 

bp 02,0  (11) 

where 

p  is the minimum pressure at the inlet, in bar;  

 b is the pool width, in m. 

Supply water shall be distributed as evenly as possible, this being ensured by design features which take 
account of the hydraulic interaction between supply lines and inlet openings. 

Provided that the required flow is maintained, the inlet openings can also be used to introduce air or air/water 
mixtures in hot whirlpool baths. If the bubbling device is switched off, one-tenth of the flow for a hot whirlpool 
bath shall be fed in via the openings in the seat area. 

For information on how to check the effectiveness of the pool flow, reference is made to DGfdB 65.04. 

9.3 Overflow rim 

Uniform and continuous flow shall be ensured over the entire length of the overflow channel. To this end, the 
overflow rim shall be arranged around the entire perimeter of the pool and shall be horizontal along its entire 
length (to within ± 2 mm). 

9.4 Overflow channel and grating 

The overflow channel serves to collect water displaced by bathers and by waves. It may also serve to 
transport and store water. The design of its cross section and the drains shall depend on its respective 
function. 

If the overflow channel is also used to transport water, it shall be designed using the method of calculation for 
flows in open conduits. 

The “open-conduit formula” according to Manning, Gauckler and Strickler (see Equation (12)) may be used to 
determine the cross section required to transport the flow. In practice, it has been found advantageous to add 
50 % to the calculated cross section to compensate for interferences. In addition, allowance shall be made for 
the retaining capacity (see also DGfdB 65.06). 

2/13/2 IRkv (12) 

 with 

UAR / (13) 
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where

 v is the flow velocity, in m/s; 

 k is the roughness coefficient, in 1/s; 

 R is the hydraulic radius, in m; 

 A is the flow cross-section area, in m²; 

 U is the wetted circumference, in m; 

 I is the gradient of the water surface. 

The pool edge shall be designed to prevent free overflow of the water into the overflow channel. The overflow 
geometry, including any covers, shall be designed to prevent a continuous flow of water to the pool surround. 

In indoor pools, water from the pool surround may be drained into the overflow channel. To clean and disinfect 
the overflow channel and the pool surround, a switchover system shall provide direct drainage into the public 
sewerage system (see also 13.2.3).  

If a grating is used, the clear cross section shall be determined on the basis of the specified flows (spacing of 
 

Water from the pool surround of hot whirlpool baths shall not be drained into the overflow channel. A free 
overflow of water is permissible at the edge of hot whirlpool baths. 

9.5 Water balancing tanks 

9.5.1 Raw water tank 

A raw water tank shall be available. This shall be large enough to ensure continuous drainage of pool water 
from the areas near the water surface and to compensate for fluctuations in the supply of water due to 
displaced water and swell water and, if no backwashing water tank is installed, to accommodate the backwash 
water feedstock. The effective tank volume for hot whirlpool baths shall be at least twice the pool volume. 

Water balancing tanks shall be designed to ensure a complete water exchange. 

9.5.2 Backwashing water tank 

A backwashing water tank should be available. It serves to store hygienic backwashing water which is used to 
prevent filter contamination and, if need be, to recover heat. It is fed with supply water, filtrate and/or filling 
water. If filling water is used, it shall not be counted as being part of the filling water feed to the circulation 
system. The backwash water feedstock shall be kept free of bacteria by chlorination. 

The design of the water balancing tank shall ensure a uniform stream of water flowing through it. The effective 
volume depends on the backwashing water demand of the largest treatment circulation system, or the 
demand of the largest filter area if the flow through the filters is controlled individually. 

9.5.3 Backwashing waste water tank  

A backwashing waste water tank may be required in order to store waste water containing sludge from filter 
backwashing, to allow filter backwashing without causing a backflow, and to discharge the waste waste into 
the sewer system or to reprocess it for use as operating water later on. 
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9.5.4 Balancing and storage tank volumes

The effective tank volumes shall be calculated as follows, Equation (16) being an example of a calculation for 
granular-media filters. The calculations shall be adapted to suit other treatment methods. 

RWV VVVV (14)

aAV /,0750V (15) 

FR 4 AV  (16) 

LQAV /144,0
W 10052,0 (17)

where the symbols used in Equation (14) to (17) have the following meanings: 

V is the effective tank volume, in m³; 

VV is the volume of water displaced by bathers, im m³;

VW is the volume of swell water, in m³; 

VR is the water supply for backwashing the filters, in m³; 

A  is the water area of the pool, in m²; 

a is the water area per person, in m² (see Table 3); 

Q is the flow rate, in m³/h; 

L is the length of the overflow rim, in m; 

AF is the sum of the filter cross sections of the treatment circulation system with the maximum flow rate 

or, if the flow through each filter is controlled individually, with the largest filter area, in m². 

9.6 Components which might cause hydraulic malfunction 

Pool sections which might disturb the hydraulic conditions due to their design (e.g. false bottoms, pool 
partitions in the form of folding or lifting walls, moving platforms, roller shutter shafts) shall be taken into 
account when designing the pool hydraulics. 

Pools which have false bottoms whose height can be adjusted shall be fitted with equipment for removing 
sediment. If recesses are provided in the pool bottom to accommodate adjustable pool partitions, it shall be 
ensured that supply water flows through these recesses. 

10 Requirements for the water treatment system 

10.1 General 

The water treatment system shall be designed as a technical unit. The individual functional elements (filters, 
heating elements, dosing feeders etc,) shall be implemented as separate units so that corrective measures, if 
necessary, can be carried out for an individual functional element without affecting the other components. 

Both the selection of the materials and the measures taken to provide active or passive corrosion protection 
shall take the aggressiveness of the water and corrosive effects due to processing into account. Parts of the 
installation which are in contact with water shall fulfil the requirements relating to health, bacteriological and 
toxicological safety (see Empfehlung des Bundesgesundheitsamtes zur Eignungsprüfung für 
Kunststoffmaterialien im Schwimm- und Badebeckenbereich (KSW) and DVGW-Arbeitsblatt W 270). 
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Filters, dosing feeders and machinery shall bear nameplates specifying their performance and, where 
applicable, giving operating instructions. Pipelines shall be marked to indicate the flow direction and the 
medium flowing through them. 

The plant installer shall instruct operating staff on how to operate, service and carry out maintenance on the 
water treatment plant on the basis of the operating manual, specifications and drawings. 

The plant installer shall carry out an inspection on at least three days while the facility is in operation and shall 
provide a schedule for the maintenance to be carried out by the facility operator. 

10.2 Filters 

10.2.1 Fixed bed filters (rapid filters)*)

The design and construction of granular media filters shall meet the requirements specified in DIN 19605 
(filters made of steel, concrete and plastic). An automatic control system with an adjustable backwashing 
programme for valves and machinery shall be provided, and it shall be ensured that the building will not be 
flooded if the power supply fails during backwashing. 

Filters shall be fitted with at least one sight glass enabling the surface or separating layer of any filter material 
to be observed during filtration and backwashing. This sight glass shall be installed flush with the internal 
surface of the filter. 

The specifications of AD 2000 Merkblatt B1 and B3 are mandatory for designing the wall thickness of steel 
vessels and vessel ends. The design shall meet the requirements specified in DIN EN 14879-1. 

Depending on the chosen corrosion protection method, it shall be possible to disconnect the feed funnel and 
to take it out or to return it to the casing via the manhole. 

Any fasteners inside filters shall be made of corrosion-resistant material. Concrete filter containers shall be 
made of concrete impermeable to water and shall meet the relevant requirements specified in DIN 1045-2, 
DIN 1045-3, DIN 1045-4, DIN EN 206-1, DIN EN 1992-1-1, DIN EN 1992-1-1/NA, DIN EN 1992-3 and 
DIN EN 1992-3/NA for concrete cover, water resistance, resistance to wear and chemical attack. The design 
shall be based on chemical attack rated as “highly aggressive” according to DIN 1045-2, DIN 1045-3, 
DIN 1045-4, DIN EN 206-1, DIN EN 1992-1-1, DIN EN 1992-1-1/NA, DIN EN 1992-3 and DIN EN 1992-3/NA.  
 
The inflow of raw water into the filter as well as the filter design shall ensure even flow through the filter. The 
backwashing waste water shall be able to drain off residue-free and without backflow. 
 
The backwashing process shall not be interrupted. The quantity of water required shall be available at the 
start of backwashing. 

To avoid filter contamination, the filter shall be backwashed as described in 13.4.2 (idle periods depending on 
the water temperature). If this does not permanently prevent contamination with Legionella spec. or 
Pseudomonas aeruginosa, the filter shall be disinfected (see German Federal Environmental Agency 
recommendations: Hygieneanforderungen an Bäder und deren Überwachung; Anhang II).  

10.2.2 Ultrafiltration systems 

Ultrafiltration systems for treating water of swimming pools and baths shall meet the requirements of 
DIN 19643-4. 

 

*) Translator’s note: In this document, “fixed bed filters” are referred to as “granular media filters” as specified 
in DIN EN 1085. 
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Specifications on ultrafiltration for treatment of backwashing waste water of swimming pools are given in 
DIN 19645 and specifications on ultrafiltration for the treatment of drinking water are given in DVGW 
Arbeitsblatt W 213-5. 

  

10.2.3 Precoat filters 

The design and construction of precoat filters shall meet the requirements specified in DIN 19624. An 
automatic control system with an adjustable programme is required for discharging and draining the 
contaminated filter material, and for precoating, bleeding and filter operation. 

Depending on the operating mode, a distinction is made between open vacuum precoat filters, which may 
nevertheless be covered, and closed pressure precoat filters. 

10.3 Machinery and accessories

10.3.1 Pumps

Pump materials shall be chosen to suit the given corrosive influences. 

Pumps shall maintain the flow rates required for filtration and backwashing as uniformly as possible. The most 
efficient pump meeting these requirements shall be used. To meet energy-saving requirements, pump control 
systems (e.g. for partial-load operation or for controlling the flow through filters arranged in parallel) should 
preferably be implemented by means of frequency converters. In this way, optimum, demand-oriented control 
is achieved while keeping the pump efficiency almost constant. A cost-benefit analysis may result in different 
pumps being chosen for filtration and backwashing. 

Shut-off valves shall be installed on the intake and delivery sides, and a check valve shall be fitted to prevent 
water hammer. Pumps shall be installed without residual mechanical stresses (fixed points shall be provided 
in the pressure line, and plastic pipelines shall be protected against shear stress). 

If a pump suction line is connected directly to a swimming pool or bath, measures shall be taken to protect 
bathers against forces due to underpressure (see DGfdB R 60.03). 

Retaining systems shall protect pumps against running dry and, by means of a screen or other retaining 
device, against solids suspended in the delivered water. Suction of air into the pump suction line in the water 
balancing tank is not permitted. 

Noise control measures shall be taken (see DIN 4109). 

Meters shall be installed to count the operating hours. 

For instructions on installing and operating centrifugal pumps, reference is made to DVGW Merkblatt W 616. 

Pump selection and design shall be reviewed whenever facilities are modified or extended. 

10.3.2 Flushing air fans 

Flushing air fans shall be fitted with a trap on their pressure side to protect them against the ingress of water. 
The trap shall have an automatic device for draining condensed water (solenoid valve). A safety valve shall be 
installed. 

Flushing-air fans shall be sound-insulated in accordance with the occupational health and safety regulation on 
noise and vibration. 

Heat-resistant materials shall be used for the pipework, due allowance being made for their expansion. 
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Flushing air shall be oil-free.

Meters should be installed to count the operating hours. 

10.4 Screens

Mechanical screening devices to suit the size and design of the water treatment plant shall be installed. In the 
case of outdoor pools, allowance shall be made for the increase in matter retained by screens. 

10.5 Pipework and accessories

Piping shall be clearly and unambiguously marked to indicate the media flowing through it and the flow 
direction (see also BGR/GUV-R 108). 

10.5.1 Pipe sizing 

Pipe sizing shall be in accordance with technical and hydraulic requirements, taking due consideration of 
operating costs. 

The pipe connection to the drain of the overflow channel shall be sized to meet the need for air release. The 
pipe from the overflow channel to the balancing tank shall convey a mixture of air and water. Its size shall 
include an allowance of at least 50 % for swell water, account being taken of the flow rate and the cross 
section of the overflow channel (see DGfdB R 65.06). Overflow channel drain pipes shall not be considered as 
being equivalent to waste water pipes as specified in DIN 1986-100. The gradients of such pipework shall 
ensure that water can be drained completely from the entire pipe without any obstruction. 

Automatic venting of the pipe system shall be ensured. 

It shall be possible to drain water from the entire pipe system. 

10.5.2 Pipe materials 

Provided that the materials are also suitable for conveying drinking water, any of the following pipe and fitting 
materials can be used, depending on the design and structural requirements and the corrosive effects of the 
media being conveyed (pressure ratings shall be in accordance with the relevant requirements): 

 PVC-U as specified in DIN EN ISO 1452-1; 

 PVC-C as specified in DIN EN ISO 15877-1; 

 PE as specified in DIN EN 12201-1; 

 PP as specified in DIN EN ISO 15874-1; 

 stainless steel as in DIN EN 10088-3, e.g. material number 1.4571. 

These specifications do not apply to pipework conveying water from the treatment circulation system into the 
sewer system. There shall be no direct connection between the water treatment circulation system and the 
waste water drainage system. The requirements of DIN 1986-100 shall be observed. 

Seamless pipes made of unalloyed steel as in DIN EN 10208-1, DIN EN 10216-1, DIN EN 10224 and 
DIN EN 10297-1, of dimensions as specified in DIN EN 10220 and of normal wall thicknesses; welded pipes 
made of unalloyed steel as in DIN EN 10208-1, DIN EN 10217-1, DIN EN 10224 and DIN EN 10296-1, of 
dimensions as specified in DIN EN 10220 and of normal wall thicknesses; pipe elbows as in DIN EN 10253-2 
and DIN EN 10253-4 and welding neck flanges as in DIN EN 1092-1. To enable internal and external surface 
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protection to be properly applied, the design and execution of pipes and fittings shall meet the requirements of 
DIN EN 14879-1. 

10.5.3 Valves 

Corrosion-resistant valves with low pressure losses shall be used. 

Valves which may lead to overfilling or flooding in the case of failure shall be monitored accordingly. They 
shall be set automatically to a safe operating condition if the auxilliary energy supply fails. The monitoring 
signal should be transmitted to a location where supervisory staff are on duty. 

10.6 Filling water pipe

The filling water pipe (where applicable, separate pipes for primary and secondary filling water) shall either 
have a free outlet into the balancing tank (DIN EN 1717 is to be observed) or be connected directly to this tank 
via a backflow prevention device as specified in DIN 1988-100. A free outlet is to be preferred since it ensures 
more safety in terms of hygiene. 

A soft-acting automatic valve that does not generate water hammer shall be used for water replenishment, 
and an overfill protection device (flooding prevention) shall be installed. 

10.7 Instrumentation and monitoring devices 

Measuring instruments and sampling valves shall be placed where they are easily accessible, and shall be 
arranged in hand’s reach or be clearly visible so that sufficient space and headroom are available to carry out 
the required activities. 

10.7.1 Measuring instruments 

Measuring instruments shall be provided to measure the flow rate in every swimming pool or bath as well as 
the flow rates for operating and backwashing filters. In facilities having only one filter and one pool, the filter 
flow meter is considered to be sufficient. Measurement uncertainty shall not exceed 10 %.  

Circulation pumps shall be fitted with a pressure gauge at the pressure and suction side. The pressure head 
across each filter shall be measured continuously in order to allow the triggering of filter backwashing 
whenever necessary. In the case of filters operated in parallel, a common pressure head shall be defined  
which, when indicated, triggers backwashing of the associated filters in immediate succession. 

A water meter (where applicable, one each for primary filling water and secondary filling water) shall be 
installed in the filling water pipe of each circulation system. 

For measuring devices for monitoring water quality, see 11.1 and 11.4. 

10.7.2 Water sampling valves 

Flame-sterilizable sampling valves with metal gaskets and metal laboratory-type nozzles or stainless steel ball 
valves shall be installed at the following points: at the filter inlet (raw water after flocculation) and at the filter 
outlet (filtrate), in the supply water pipe serving a pool, in the raw water pipe (raw water before flocculation), 
upstream and downstream of every stage of treatment methods involving several stages, in the filling water 
pipe (where applicable, one sampling valve for primary filling water and one for secondary filling water) and 
immediately upstream of the free discharge into the raw water tank. The sampling valve shall be directly 
connected to the pipe from which the sample is to be taken. If pipes between the valve and the sampling 
points cannot be avoided, pipes that are corrosion-resistant and do not contaminate the water with any 
substances of significance to sampling and water analysis shall be used for this purpose. Such pipes should 
be as short as possible. 
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10.8 Corrosion protection 

10.8.1 General

Swimming pool water is aggressive, especially at points where chlorine, flocculants, acid, or alkaline solutions 
are added. Brines, sea water and mineral water are even more aggressive due to their chemical composition. 
All protective measures shall suit the type of structural component and the properties of the water being 
transported. 

Even if stainless steel having a high molybdenum content is used, it will be necessary to take its sensitivity to 
oxidizing agents, chlorides and carbon-based filter materials into account. Steel containers are also prone to 
corrosion when they come into contact with water containing ozone, and particularly with ozone/air mixtures. 
Active and passive corrosion protection may be used, possibly in combination. 

10.8.2 Active corrosion protection 

Cathodic corrosion protection using impressed-current anodes is a proven method of protecting steel 
containers and can even be used with ozone. Generally, inert anodes made of coated titanium are used since 
these are subject to very low consumption rates. Devices to prevent the formation of dangerous gas mixtures 
shall be installed and subjected to approval inspection by a qualified engineer. See DIN 30675-1, DIN EN 
12954 and DIN 50927 for other aspects of design and application of corrosion protection systems. 

10.8.3 Passive corrosion protection 

Passive corrosion involves protecting endangered components with coatings or linings as specified in DIN EN 
14879-1 and DIN EN ISO 12944-3. The surfaces to be protected will require preparation as specified in DIN 
EN ISO 12944-4. As a rule, depending on the requirements, standard preparation grade Sa 2 1/2 or Sa 3 as 
achieved by abrasive blasting rust removal will be suitable. Coating thickness and porosity shall be tested as 
specified in DIN EN 14879-4. The protective materials used shall comply with the requirements of the 
Empfehlung des Bundesgesundheitsamtes zur Eignungsprüfung für Kunststoffmaterialien im Schwimm- und 
Badebeckenbereich. 

Coating or lining work shall be carried out in accordance with processing instructions and under specified 
environmental conditions, which may not always be given on a construction site. Therefore, vessels and pipes 
should be supplied already coated or lined and ready for installation. 

Particular attention shall be paid to the areas of contact between the corrosion protection system and the 
material of the flange gasket. It shall be ensured that the gasket materials are compatible with the passive 
corrosion protection system. 

10.9 Inspection of corrosion protection system

Corrosion protection shall be checked once a year by the plant operator. 
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11 Chemical feed requirements

11.1 General

Unless otherwise specified in other parts of the DIN 19643 series of standards, the disinfection and dosing 
equipment described below for disinfecting the pool water and maintaining the correct pH value shall be 
installed. 

The disinfectant and pH-adjustment chemicals shall be continually added in a manner that ensures uniform 
water quality. This can be achieved by dosing pumps, control valves or, where electrodes are used for 
disinfection, by controlling the current through the cell(s). The quality of the chemicals shall be selected in 
accordance with the relevant standards listed in this document. If this requirement is not observed (e.g. if 
technical grade chemical products are used) successful water treatment cannot be guaranteed. 

Mixing of acidic pH adjustment chemicals with calcium hypochlorite or sodium hypochlorite solutions shall be 
prevented on all accounts since this would liberate gaseous chlorine.  

An automatically controlled chlorine feeder, chlorinator or pH adjuster as well as devices for the continuous 
measurement and recording of auxiliary hygiene parameters such as free chlorine, the redox potential and pH 
value shall be installed for every pool or bath. Automatically controlled chlorinators shall be provided for cold 
water plunge pools with a volume of   2 m3 and for treading pools in swimming and bathing facilities. 

11.2 Chlorine dosage control 

11.2.1 Chlorination 

11.2.1.1 General 

Disinfectant dosing systems are to be designed to supply the following maximum disinfectant doses: 

 Indoor baths/pools: at least 2 g Cl2 per m3 of treatment volume as listed in Table 4; 

 Outdoor baths/pools: at least 10 g Cl2 per m3 of treatment volume as listed in Table 4. 

In facilities using combinations of process which include ultrafiltration as described in Part 4, a factor k = 0,5 
shall be applied to the treatment flow rates when calculating the disinfectant dosage. 

To prevent the spread of contagious diseases, chlorination shall be carried out at all times while the treatment 
plant is in operation, including times when the swimming or bathing facility is closed. 

The chlorination inlet shall be located as closely to the filter outlet as possible in order to keep the pipe section 
which may be prone to microbial contamination as short as possible. To allow separate cleaning and 
disinfection of the pipe sections between the chlorine dosing inlet and the filter, these shall be fitted with 
suitable shut-off valves to isolate them from the pool. 

In order to avoid interruption in chlorination of the filtrate, a sufficient quantity of chlorine shall be kept on 
stock, and where in-line chlorine electrolysis is applied, an adequate number of quickly replaceable electrodes 
shall be available. 

If there is any equipment failure due to lack of chlorine, a warning signal shall be triggered. 

The regulations of BGR/GUV-R 108 shall be observed when operating chlorinators.  

Design, construction, installation and equipping shall be in accordance with DGfdB R 65.03. 
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11.2.1.2 Chlorine concentration

Free chlorine concentration in pool water shall be within the following limits: 

a) generally: 0,3 mg/l to 0,6 mg/I; 

b) in hot whirlpool baths: 0,7 mg/l to 1,0 mg/I. 

Where combinations of process are applied, other concentrations may be specified.  

11.2.1.3 Monitoring chlorination dosage 

The maximum free chlorine concentration in the supply water after it has been thoroughly mixed and allowed 
to flow at least for 20 seconds, e.g. in a water sampling line, shall not exceed the following values: 

a) in indoor pools/baths: 2 mg/I; 

b) in outdoor pools/baths: 10 mg/I. 

It shall be possible to maintain the required maximum free chlorine concentration of 1,2 mg/l in the pool water 
at all times during operation. 

11.2.2 Disinfectants 

11.2.2.1 General 

Unless otherwise specified in the other standards of the DIN 19643 series, only the following disinfectants 
shall be used to disinfect water. The restrictions specified therein shall be taken into account. 

11.2.2.2 Chlorine gas in accordance with DIN EN 15363, supplied in pressure vessels. 

11.2.2.3 Chlorine gas, produced on-site by electrolysis of sodium chloride solution (common salt solution, 
sea water, brine) or hydrochloric acid. 

11.2.2.4 Sodium hypochlorite solution in accordance with DIN EN 15077. Commercial grade solutions 
contain 150 g/l of chlorine and approximately 12 g/l sodium hydroxide (NaOH) and have a pH value of about 
11. During storage, the chlorine concentration drops and the chlorate concentration increases. At a storage 
temperature of 20 °C, the daily chlorine loss is about 1 g/l. 

11.2.2.5 Sodium hypochlorite solution, produced on-site by electrolysis of sodium chloride solution 
(common salt solution, sea water or natural brine) or water containing salt. During storage, the chlorine 
concentration drops and the chlorate concentration increases. 

The concentration of feed solution obtained by on-site electrolysis outside of the water treatment plant is 
between 2 g/l and 35 g/l chlorine. 

11.2.2.6 Calcium hypochlorite (Ca(OCl)2) in accordance with DIN EN 15796, in granular or pellet form,  
with a percentage by mass of at least 65 % Ca(OCl)2 and a percentage by mass of 5 % to 10 % water. 

11.2.2.7 Hypochloric acid/hypochloride solution, produced by in-line chlorine electrolysis of filtrates 
containing chloride. 

11.2.3 Chlorinators 

11.2.3.1 Chlorinators using chlorine gas as in DIN EN 15363 

The design, construction and location of chlorinators shall meet the requirements of DIN 19606 and 
BGR/GUV-R 108. 
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A continuous chlorine gas addition shall be ensured. 

As a result of adding chlorine gas, hydrochloric acid (HCl) is formed in the water and reduces the pH to a 
value depending on the acid capacity of the water. To avoid an undesirable drop in this value if the acid 
capacity is low, the chlorine solution may be fed through a reaction vessel filled with calcium carbonate (e.g. 
high-purity marble gravel or Jurassic limestone). 

11.2.3.2 Chlorinators producing chlorine gas by electrolysis on site 

In chlorinators of this type, the electrolysis chamber is divided by a diaphragm. The hydroxide solution 
produced is reused or disposed of, and only the chlorine gas is added to the water. This chlorine is to be 
added to the water using a negative pressure process. 

The design, construction and location of such chlorinators shall comply with BGR/GUV-R 108. Steps shall be 
taken to prevent the hydrogen produced from escaping the chamber into other interior spaces. As a result of 
adding chlorine gas, hydrochloric acid (HCl) is formed in the water and reduces the pH to a value depending 
on the acid capacity of the water. To avoid an undesirable drop in this value if the acid capacity is low, the 
chlorine solution may be fed through a reaction vessel filled with calcium carbonate (e.g. high-purity marble 
gravel or Jurassic limestone). 

11.2.3.3 Chlorinators using sodium hypochlorite solution as in DIN EN 15077 

The sodium hypochlorite solution shall be added to the filtrate by means of dosing pumps. 

The sodium hypochlorite solution can be fed from a special container or from the commercial container in 
which it is delivered. 

Feeders shall be protected against running dry and shall be provided with a warning device. 

When adjusting the pH value it should be borne in mind that adding sodium hypochlorite increases the pH 
value, which may adversely affect flocculation and disinfection. 

Carbonate precipitation at the dosage injection point can impair the performance of the dosing equipment. 

11.2.3.4 Chlorinators producing sodium hypochlorite solution by electrolysis on site 

The concentration of the sodium hypochlorite solution shall be between 2 g and 35 g of chlorine, Cl2, per litre. 

The design, construction and location of such chlorinators shall comply with BGR/GUV-R 108. Steps shall be 
taken to prevent the hydrogen produced from escaping the chamber into other interior spaces. 

When adjusting the pH value it should be borne in mind that adding sodium hypochlorite increases the pH 
value, which may adversely affect flocculation and disinfection. 

11.2.3.5 Chlorinators using calcium hypochlorite as in DIN EN 15796 

Calcium hypochlorite (Ca(OCl)2) in the form of granules or pellets shall be dissolved in mixing vessels fitted 

with special devices (e.g. stirrers, injectors or similar equipment) to produce standard solution concentrations 
of between 1 % and 2 %.  

As sludges are formed when the calcium hypochlorite is dissolved in water, the dosage injection points and 
mixing vessels shall be designed for easy cleaning. Occupational safety measures at the workplace are to be 
taken when handling calcium hypochlorite since this may generate calcium hypochlorite dust. When adjusting 
the pH value it should be borne in mind that adding calcium hypochlorite increases the pH value, which may 
adversely affect flocculation and disinfection. 
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11.2.3.6 Chlorine electrolysis plants for in-line operation

Before this process can be used, the pool water shall have a chloride concentration of more than 1 200 mg/l. 
This corresponds to a salt concentration of more than 2 000 mg NaCl per litre. The special technical 
requirements arising from increased corrosiveness shall be met. 

Either the entire filtrate or a part of it is passed through a single-chamber electrolysis cell. At the anode, part of 
the chloride dissolved in the pool water will be broken down to liberate chlorine. Depending on the pH value of 
the water, the chlorine generated will combine with water while still in the cell to form hypochlorous acid and 
hypochloride ions. 

Sodium hydroxide and hydrogen gas are produced at the cathode. When adjusting the pH value it should be 
borne in mind that the sodium hydroxide solution increases the pH value, which may adversely affect 
flocculation and disinfection. Calcium carbonate precipitation may occur at the cathode and this shall be 
removed by regular cleaning. 

The liberated hydrogen can escape via the water surface. To ensure that no explosive gas mixture can 
develop in the plant rooms and the area of the indoor pool/bath, and to dissipate the liberated hydrogen safely 
into the outdoor atmosphere, adequate ventilation using fresh air from outside shall be provided. A flow 
monitoring device shall be used to control the flow of water through the electrolysis cell and to shut down the 
electrolysis equipment to prevent further hydrogen emissions if the flow is interrupted. 

The rate of disinfectant generation shall be controlled by regulating the cell current. A separate electrolysis 
unit shall be used for each pool. Measurement transducers shall be used with redox electrodes which are not 
affected by hydrogen. Gold electrodes have proved to be reliable in such applications, for example. 

11.3 Dosing of chemicals to adjust the pH value and acid capacity  

11.3.1 General 
To ensure correct flocculation and adequate disinfection with the lowest possible amount of disinfectant, the 
pH value of the water is maintained at the desired value using an automatically controlled feeder. To do this, 
the pH value of the water in each pool shall be measured and regulated individually, as necessary. The added 
substances shall be completely mixed with the water before it reaches the pH sensors and the sampling point. 
A sufficient quantity of pH regulation substances shall be kept on stock to avoid an interruption in the 
admixture of these substances to the filtrate. 

If there is an equipment failure due to lack of pH regulation substances, a warning signal shall be set off. 

Design, construction, installation and equipping of feeders are subject to the provisions of DGfdB R 65.01. 

11.3.2 Chemicals used to adjust the pH value and acid capacity  

11.3.2.1 General 

Unless otherwise specified in the other standards of the DIN 19643 series, only the following chemicals shall 
be used to regulate the pH value of the water. The restrictions specified therein shall be taken into account.  

11.3.2.2 Sodium carbonate (soda) as in DIN EN 15362 

Sodium carbonate is used to increase the pH value and the buffer capacity (acid capacity) of the water. 

To adjust the pH value, the sodium carbonate solution at a concentration by mass of up to approximately 
10 % shall be added using a feeder. If the substance is only required occasionally for increasing the acid 
capacity, it may be added manually in the form of powder (into the overflow channel or raw waterbalancing 
tank). The treatment dose depends on the initial pH value and the buffer capacity of the water and the type of 
water treatment.  

Carbonate overdoses may lead to increased turbidity. 
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11.3.2.3 Sodium hydroxide (soda lye) as in DIN EN 15076

Sodium hydroxide is used to increase the pH value of water. 

It is mainly used as an aqueous solution as delivered. 

The treatment dose depends on the application or initial pH value and the buffer capacity of the water and the 
type of water treatment. 

11.3.2.4 Sodium hydrogen carbonate as in DIN EN 15075 

Sodium hydrogen carbonate is used to increase the pH value and the buffer capacity (acid capacity) of the 
water. 

To adjust the pH value, the sodium hydrogen carbonate solution at a concentration by mass between 5 % and 
10 % shall be added using a feeder. If it is only required occasionally for increasing the acid capacity, it may 
be added manually in the forme of powder (into the overflow channel or raw water balancing tank). 

The treatment dose depends on the water quality and the application. 

11.3.2.5 Carbon dioxide as in DIN EN 15513 

Carbon dioxide is used to decrease the pH value of water in pools and baths. In this context it shall be taken 
into account that the solubility of CO2 in water decreases with rising water temperature.

The product is used in gaseous form. The treatment dose is variable and depends on the composition of the 
pool or bath water. 

Carbon dioxide is fed through an injector into the water-circulation system of the pool or bath. 

11.3.2.6 Hydrochloric acid as in DIN EN 15514 

Hydrochloric acid is used to decrease the pH value of water. 

It is used in aqueous solution, as delivered, or diluted with water. 

The treatment dose depends on the chemical properties of the pool or bath water to be treated, e.g. on the pH 
value, the buffer capacity (acid capacity) and the type of water treatment. 

The secondary effect is an increase in the chloride concentration. It should be borne in mind that the use of 
hydrochloric acid may also lead to corrosion due to gases emitted in the area surrounding the dosing system.  

11.3.2.7 Sulfuric acid as in DIN EN 15078 

Sulfuric acid is used to decrease the pH value of water. 

It is normally used as delivered at a concentration by mass between 30 % and 45 %. 

The treatment dose depends on the chemical properties of the pool or bath water to be treated, e.g. on the pH 
value and the type of water treatment. The secondary effect is an increase in the sulfate concentration.  

11.3.2.8 Sodium hydrogen sulfate as in DIN EN 16038 

Sodium hydrogen sulfate is used to decrease the pH value of water. 

It is used as an aqueous solution. 

The treatment dose depends on the chemical properties of the pool or bath water to be treated, e.g. on the pH 
value and the type of water treatment. The secondary effect is an increase in the sulfate concentration.  
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11.4 Automatically controlled dosage 

11.4.1 Sampling of test water from pools or baths

Test water shall be taken from about 20 cm below the water level in a pool or bath and shall be fed to a 
sensor by the shortest route. The sampling point chosen shall ensure that the measured values of the 
sampled water are representative for all modes of operation. Where necessary, appropriate measures shall be 
taken to provide the sensor with water free of gas bubbles. 

In artificial wave pools, the test water shall be taken at another suitable point when the wave machine is in 
operation. 

Suitable structural measures shall be in place at the sampling points in order to prevent accidents as a result 
of suction effects (see DGfdB R 60.03). 

11.4.2 Measurement of chlorine content 

The time delay due to the flow of the test water from the pool to the sensor shall not exceed 0,5 min, while the 
inertia of the measuring system should not exceed 1 min. 

The measurement range for free chlorine shall at least extend to up to 1,5 times the upper limit value for the 
free chlorine content as in 5.3, Table 2, footnote i. The error limits shall be not greater than 0,05 mg/l free 
chlorine. 

In the case of amperometric/potentiostatic sensors, allowance shall be made for the influence of the pH value 
and the temperature on the measurement signal. The sensor shall be readjusted if the displayed results differ 
from the results of daily photometric control measurements carried out using the DPD method. 

The pH value shall be measured continuously by means of an electrometric pH electrode. The function of the 
permanently installed pH electrode shall be checked daily by means of an electrometric pH measurement 
carried out with a hand-held pH meter. Deviations between the continuous-measurement system and the 
control meter shall not exceed ± 0,2 pH units, while adhering to the values given in 5.3, Table 2. The 
frequency of and procedure for adjusting the electrometric pH measurement equipment shall be in accordance 
with the measuring instrument manufacturer’s instructions, and two measuring points shall be calibrated. 
Storage conditions, the shelf life and the purity of the buffer solutions shall be strictly adhered to. 

Redox potentials shall be measured continuously using an electrometric redox electrode. The redox potential 
measurements shall be checked using a reference solution as specified by the electrode manufacturer. The 
value shown by the measuring device shall not differ from the value specified for the reference solution by 
more than ± 40 mV. 

11.4.3 Control device 

A control device shall be provided to ensure that the chlorine content and the pH value of the pool water are 
within the range specified in 5.3, Table 2. Variations in the chlorine concentration around the set-point value 
should be as low as possible and pH value variations around the set-point value shall not exceed ± 0,1 pH 
units. These permitted variations shall be taken into account when defining the system set-points so that the 
values remain within the limits specified in 5.3, Table 2. 

12 Combinations of process for pool and bath water treatment 

The requirements for water quality as specified in Clause 5 shall be met by employing combinations of 
process as described in the other standards of the DIN 19643 series, giving due consideration to the 
restrictions or special features specified for certain types of pool or bath in the present standard or in the other 
standards of this series. 



DIN 19643-1:2012-11 

48 

The k-values for the various combinations of process are to be found in the other standards of this series.

If specific methods are tried out, it shall be ensured that the requirements specified in this standard, 
particularly in Clause 5, are fulfilled and no substances are used which could be harmful to health in the 
concentrations used. 

13 Operation of swimming and bathing facilities

13.1 General

A suitable method of operation and regular monitoring, even of automated procedures, will be necessary to 
maintain proper hygienic conditions. 

Treatment plants, including the disinfection equipment, shall be operated continuously. If the values of the 
hygiene parameters given in Table 2 are complied with, it is not necessary to add any flocculants and 
powdered activated carbon while the facility is closed. 

All parts of the installation shall be regularly serviced and preventive maintenance shall be carried out. The 
operating manuals and the equipment manufacturer’s maintenance schedules are to be observed. 

Only staff with appropriate skills and training shall be allowed to operate and maintain swimming and bathing 
facilities, and these members of staff shall prove that they have the knowledge and experience required for 
these tasks. Regular further training of staff shall be arranged. The competences and responsibilities of staff 
shall be defined in organization plans and operating instructions. 

13.2 Cleaning 

13.2.1 General 

Contamination and deposits which cannot be eliminated by water exchange and disinfection of the pool water 
shall be removed by cleaning in order to maintain safe, aesthetic and hygienic conditions. 

Cleaning intervals will depend on usage and contamination intensity as well as on other factors. The intervals 
stated below are to be considered as a guideline. Cleaning may be needed more or less frequently for each 
individual case. 

All cleaning work shall be recorded in the logbook. 

13.2.2 Pools and baths 

The bottoms of pools and baths shall be suction-cleaned at least twice a week and all contaminants adhering 
to the sides, particularly at the air/water boundary, shall be removed at 14-day intervals by suitable cleaning 
measures. After a pool or bath has been drained, the bottom and sides shall be thoroughly cleaned (e.g. by 
scrubbing and using high-pressure cleaning equipment) and disinfected before the pool is re-filled. Since 
residues of cleaning agents interfere with water treatment, they shall be removed by thorough rinsing. 

Different rules apply in the following cases. 

 Paddling (wading) pools 

If the daily load or contamination of the pool (leaves, sand etc.) is very high, the pool shall be drained, cleaned  
and disinfected, refilled and recommissioned during closing time and, if necessary, at certain intervals in-
between. 
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 Hot whirlpool baths 

As necessary, but at least once a week, hot whirlpool baths, including their overflow channel, shall be drained 
(by opening the bottom outlet, emptying the air ducts and switching over the raw waterpipe to the sewer), 
cleaned and disinfected. To avoid interference with the treatment (e.g. by cleaning agents), the bath, overflow 
channel and air ducts shall be thoroughly rinsed with water. 

 Foot baths 

At least once a day, foot baths shall be emptied into the sewerage system after closing time or, in the case of 
very high pollution loads additionally during operating hours, then cleaned and refilled. 

 Cold-water plunge pools 

Cold-water plunge pools operated without a permanent connection to the water treatment system shall be 
emptied daily, cleaned, disinfected, and refilled before the bathing facility opens. 

 Treading pools 

Treading pools shall be emptied after closing time, cleaned, disinfected and refilled daily. The gravel bottom 
layer shall also be cleaned and disinfected daily. 

 Warm-water pools, exercise pools and therapeutic baths 

Warm-water pools, exercise pools and therapeutic baths having a water area of up to 20 m2 shall be emptied, 
cleaned, disinfected and refilled at two-month intervals. 

13.2.3 Overflow channel 

Overflow channels shall be cleaned at least once a week, with the circulation pumps switched off and the 
overflow channel connected to the sewerage system instead of the pool or bath water circulation system. 
During cleaning, it is advisable to electrically interlock the circulation pump with the appropriate position of the 
overflow channel cleaning valve and the valve used for draining the pool surround. Overflow channel gratings 
shall be removed for cleaning so that their undersides, the grating support surfaces and the overflow channel 
can be cleaned. 

After cleaning has been completed, overflow channels, gratings and drainage pipes shall be thoroughly rinsed 
before being reconnected to the circulation system of the facility. 

13.2.4 Water balancing tanks 

Water balancing tanks shall be emptied, cleaned, disinfected, and thoroughly rinsed as required, but at least 
twice a year (four times a year for the balancing tanks of hot whirlpool baths). A hazard assessment shall be 
carried out before commencing cleaning and disinfection work. In this context, particular attention shall be 
paid to the Biostoffverordnung. The protective measures derived from this ordinance shall be observed when 
performing this work. 

13.3 Testing the facilities 

Before the facilities are opened to bathers, it shall be ensured that all equipment and parts are in proper 
working condition. They shall be visually inspected daily and the chemical stocks in the feeders shall be 
checked and topped up daily if required. Furthermore, the levels of chemicals in the feeders shall be recorded 
in the logbook in order to determine the daily consumption. 
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The content of free and combined chlorine in the pool water shall be determined by manual measurements 
three times a day, and the pH value of the water once a day. The values measured at the start of the day’s 
operation shall be compared with the readings on the measuring and control system.  

If the pool water measurements differ from the measuring and control system readings, water taken from 
immediately upstream of the measuring cell shall be tested using a manual device in order to check the 
instrument calibration. Measurement deviations can also be due to clogging of the screen protecting the 
measuring cell, a too sluggish water sample flow or contamination of the sampling water lines.  

If the free chlorine and the total chlorine are determined manually by photometry, single-use cuvettes are to 
be preferably used. If the same cuvette is used several times, the test reagents adhering to the cuvette may 
lead to incorrect results. For this reason, different cuvettes should be used for the photometric determination 
of free chlorine and total chlorine. 

The pool water temperature shall also be monitored. 

13.4 Filter backwashing

13.4.1 General

The filter backwashing operation shall be monitored once a month to ensure that it is working correctly 
(particularly the filter bed expansion, freeboard, backwashing times, flow rates and valve functions). 

13.4.2 Single-medium and multi-media filters 

Filter backwashing should be carried out twice a week, with an interval of at least 24 hours between any two 
successive backwashing operations. For hygiene reasons, the filter shall be backwashed at least once a week 
– regardless of the filter operation time. Disinfected water should be used for filter backwashing. 

Before the backwashing phase is started, water shall be drained from the filter until the surface reaches the 
edge of the backwashing water drainage pipe, or in the case of multi-media filters, until the surface is level 
with the top surface of the filter material before air flushing is started. The space above the filter bed shall be 
at atmospheric pressure throughout the backwashing procedure. 

The backwashing process shall not be interrupted. Before backwashing is commenced, the entire volume of 
backwashing water required for the process shall be available. No filling water shall be added during 
backwashing. 

The effect of water temperature on the rate of backwashing shall be taken into account. 

When the backwashing operation is complete, the filter bed shall be vented, its surface smoothened out 
evenly, and, in the case of multi-media filters, layer separation also shall be restored. 

After every backwashing operation, the filter flow resistance shall be equal to that of an unused filter. If this is 
not the case, backwashing shall be repeated. The initial filtrate produced after backwashing is concluded shall 
not be passed into the pool. 

13.4.3 Precoat filters 

Surfaces of precoat filters shall be cleaned by rinsing or spraying. Filter cleaning should be carried out 
depending on the pollution load, but at least once a week for hygienic reasons. The precoat material removed 
by rinsing shall be discarded and replaced by new material before the water treatment circulation system is re-
started. 
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13.4.4 Ultrafiltration systems

Ultrafiltration modules shall be rinsed at given intervals, depending on the pollution load. The rinsing process 
shall not be interrupted. Pressure drops to the downstream filtration should be kept within specific limits by 
rinsing the filters with and without chemicals and by using chemical cleaning methods. 

13.5 Adding filling water

To refresh the water and to dilute the substances that cannot be eliminated by the treatment process, at least 
30 litres of pool water per bather shall be replaced by filling water. The filling water should be distributed 
among the pool-water circuits in relation to the loads on the individual pools. Secondary filling water may 
constitute up to 80 % of the filling water added. Water renewal can either be effected continuously, daily or to 
compensate for an average week. However, it should not be carried out shortly before filter backwashing, as 
this would prevent the desired effect of diluting pollutants. It shall be noted that filling water which has been 
allowed to stagnate and/or has been warmed up may be contaminated by legionella. The need to replace 
water that has been lost as a result of filter backwashing, and possibly the volume required to operate the 
chlorinator, may be taken into account when determining water renewal requirements. The volume of cooling 
water required for the technical equipment may also be taken into account if it fulfils the filling-water 
requirements and is fed into the raw waterbalancing tank. The volume of filling water indicated by the water 
meter (where applicable one for primary filling water and one for secondary filling water) shall be read off daily 
and entered in the logbook. 

In the case of hot whirlpool baths having their own treatment system, filling water addition is not necessary if 
the systems are emptied daily. 

13.6 In-house monitoring and maintenance 

13.6.1 General 

Operating staff shall keep a logbook in order to monitor the pool water treatment plant of the bathing facility, 
and as evidence to the supervising authorities that the facility has been operated correctly. The treatment 
plant shall also be maintained and serviced regularly. 

13.6.2 Keeping a logbook 

The data specified in Table 4 shall be determined and recorded in the logbook. The logbook shall be retained 
for at least five years. 
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Table 4 — Data to be entered in the logbook

   To be recorded 

Item 
no.

Operation data Unit before during after

 opening hours 

1 Total number of bathers per day d-1 – – + 

2 Filling water added per day m3/d – – + 

3 Flow rates in the individual pools m3/h + – – 

4 Operating hours of circulation pumps h/d – – + 

5 Water temperatures in individual pools °C + – – 

6 a) Time that filters were backwashed or precoated h, min + – – 

 b)  Monitoring of the backwashing process  Monthly 

7 Type and consumption of additives     

a) Disinfectant kg/d + – – 

b) Flocculant kg/d + – – 

c) Other additives required for the combinations of 
process 

kg/d + – – 

8 pH value in each pool  + – – 

9 Free chlorinea in each pool mg/l + + + 

10 Combined chlorinea in each pool mg/l + + + 

11 Acid capacity KS4,3 of pool water and raw water mmol/l Weekly 

12 Redox potentialc in each pool mV + – + 

13 Any malfunctions (time malfunction started/type of 
malfunction/measures taken/time malfunction was 
terminated)

  

14 Cleaning  

 

Interval to be determined as in 
13.2.2 

Baths and pools (with drainage) 

– Pool bottom  Twice a week 

– Pool sides  Every two weeks 



DIN 19643-1:2012-11 

53 

 

Table 4 (continued)

To be recorded 

Item no. Operation data Unit before during after

opening hours 

Special procedures for

a) paddling pools (with drainage where required)  Daily 

b) hot whirlpool baths with own treatment plant (with 
drainage) 

Daily

c) hot whirlpool baths with connected treatment plant 
(with drainage) 

 Weekly 

d) foot baths (with drainage)  Daily 

e) cold-water plunge pools (with drainage), V 2 m3  Daily 

f) treading pools (with drainage)  Daily

g) warm-water pools (with drainage), exercise pools,
 therapeutic baths V  20 m3  

 Every two months 

h) overflow channels  Weekly 

i) water balancing tanks (with drainage) Every 6 months

j) water balancing tanks of hot whirlpool baths  
(with drainage) 

 Every three months 

a In the case of water containing bromides and iodides, free and combined halogens shall be expessed as chlorine. 

b Does not apply to cold-water plunge pools with a volume of  2 m³ through which filling water flows continuously. 
c If the values drop below the limit value (by approx. > 50 mV) the functionality and operating condition of the measurement system 

and the water treatment plant shall be checked. When reporting measurements, the reference electrode or the conversion made 
shall be stated. 

13.6.3 Inspection and care of plant, machinery, equipment and pool linings 

Because of the special needs of the equipment and machinery, the operating staff shall carry out daily 
inspections and maintenance work, observing the operating instructions of the manufacturers. 

13.6.4 Servicing and preventive maintenance 

Plant and equipment for treating and disinfecting the water of pools and baths require servicing and preventive 
maintenance in order to ensure correct operation. A competent company shall be contractually engaged to 
provide these services. 

The work on the treatment plant shall be be carried out annually and will necessitate a shutdown of the 
system. In addition to other activities, particular attention shall be paid to the following during this work: 

 checking the correct operation of the filter backwashing process with the upper manhole open; 

 checking the filter packing (quantity and condition), replenishing the filter in accordance with the packing 
plan; 

 disassembly and cleaning of filter elements in the case of precoat filters; 

 testing the integrity of ultrafiltration plants; 
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 servicing of all machinery, equipment (such as pumps, fans, heat exchangers) and valves as specified by 
the manufacturers; 

 testing the switchgear by simulating the modes of operation and checking the safety equipment; 

 checking the system components for wear and corrosion. 

 The following work shall be carried out at six-monthly intervals on disinfection equipment and chemical 
feeders, including measurement, control and recording equipment: 

 checking the safety devices of the chlorinators, including a written record of leak-tightness testing in 
accordance with BGR/GUV-R 108; 

 servicing of chemical feeders, in particular disassembly and cleaning of chemical injection points; 

 checking the measurement, control and recording equipment as well as the associated electrical 
switchgear. 

13.7 Additional requirements for the operation of hot whirlpool baths having a separate 
treatment system 

The following procedures are necessary to ensure satisfactory operation of hot whirlpool baths.

After the pool cleaning the system shall be refilled immediately, and the treatment plant switched on, with 
chlorine automatically being added to the water and the pH value adjusted. 

In addition to the tests described in 13.3, the acid capacity required to adjust the pH value of the raw water to 
4,3 (KS4,3) shall be determined daily.

The logbook shall be updated daily as specified in Table 4. 

13.8 Shutdown and re-commissioning 

13.8.1 General 

The instructions given in the manufacturer’s operating manual shall be observed when shutting down and re-
commissioning the plant. 

13.8.2 Outdoor swimming pools 

A specialist company shall be engaged to shut down and conserve the water treatment and disinfection 
systems at the end of the season, and to re-commission them at the beginning of the next season.  

In addition to other work, special attention shall be paid to the following: 

 the pools and the technical equipment shall be protected against frost damage; 

 those parts of the system which may be subject to frost damage shall be drained; 

 overflow channels shall be connected to the sewerage system; 

 before re-commissioning, pools shall be emptied, and the bottom, sides and overflow channels checked 
for structural damage and repaired if necessary, as well as thoroughly cleaned and disinfected; 

 full and partially-filled chemical containers shall be removed from the feeders and placed in storage, 
preferably at the supplier's premises. 
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The rules laid down in the working paper DGfdB A 66 issued by the Deutsche Gesellschaft für das 
Badewesen shall be observed. 

13.8.3 Hot whirlpool baths 

Short-term shutdowns of hot whirlpool baths shall be avoided, due to the danger of microbial contamination.  

During prolonged shutdowns, the following will be necessary: 

 complete drainage of the pool, air ducts, water balancing tank and pipework, and protection of the 
electrodes and chlorine test cells in accordance with the manufacturer’s specifications; 

 rinsing of feeder pumps. 

Before being reopened, the facility has to be run for one or two days with a higher than normal concentration 
of chlorine (1 mg/l to 2 mg/l). 

13.9 Special operating considerations

13.9.1 Partial load operation outside of pool opening hours 

While the pool is closed (e.g. during the night) and taking into consideration pool hydraulic requirements, the 
flow rate in partial load operation can be reduced to QB (see 8.2.2); for pools with an overflow channel length 

of L  40, this value can be reduced to less than 50 % of QB if the following conditions are met. 

 At the end of daily opening hours, the values of the auxiliary hygiene parameters – free chlorine, 
combined chlorine, pH value and redox potential – shall meet the requirements specified in Table 2. 

 The time the system is run on partial load operation is limited and the system is automatically switched 
back to full load operation as soon as the hygiene parameter values specified in Table 2 are no longer 
met. 

13.9.2 Partial load operation with load-dependent regulation during pool opening hours 

This mode of operation is understood as partial load operation with Q QB (see 8.2.2) during operating hours

when the pool pollution load is low. In this situation, the following conditions shall be met. 

 The system technology of the pool water treatment plant shall comply with the specifications of the 
DIN 19643 series of standards. 

 Before a pool is operated in partial load mode, proof that the flow throughout the pool is uniform under 
such conditions shall be obtained by testing; here, technical rule DGfdB R 65.04 shall be observed. 

 Measuring and control systems for the auxiliary hygiene parameters and flow rate shall also work at 
reduced flow rates. 

 The measured auxiliary hygiene parameter values – free and combined chlorine, pH values and redox 
potential – shall comply with the specifications in Table 2. 

Technical rule DGfdB R 65.08 shall be observed. 

13.9.3 Algal growth 

Phosphates introduced into the swimming pool water both with the filling water and by the bathers increase 
among other factors the algal growth. 



DIN 19643-1:2012-11 

56 

Noticeable algal growth is to be inhibited by minimizing phosphates in the pool water, by regular cleaning and 
by ensuring proper pool flows . 

13.9.4 Operation of additional water circulation systems 

To operate additional water circulation systems supplied with pool water and the associated technical 
installations, the following shall be observed: 

 one hour before opening time, the additional circulation systems shall be operated for at least 15 min; 

 during pool opening hours, the additional circulation systems shall be operated for 10 min at least once 
an hour; 

 additional water circulation systems which are shut down for more than 48 hours shall be drained. 

 

13.10 Accident prevention

When operating water treatment plants and chemical feeders, special attention shall be paid to the provisions 
of BGR/GUV-R 108 and GUV-R 1/474. Furthermore, the corresponding specifications of DIN EN 15288-2 
shall also be taken into consideration. 

14 Monitoring water quality during operation

14.1 Frequency of checks 

The water quality of pools/baths situated in enclosed spaces, or only partially in the open air, and of cold-
water plunge pools which are used solely in sauna facilities shall be checked at least once a month. 

The water quality of other outdoor/open-air pools shall be checked at least three times during the season and 
at least twice a month during good-weather periods. 

Trihalogen methane, bromates and the sum of chlorites and chlorates in the pool water shall be checked at 
least at two-month intervals to ensure that the specifications given in Table 2 are met. If the upper limit values 
are exceeded at no time during a one-year period, the test interval can be extended to a maximum of four 
months. 

The recommendations “Hygieneanforderungen an Bäder und deren Überwachung” issued by the German 
Federal Environment Agency shall be observed. 

14.2 Sampling points and sampling

Sampling for determining the parameters listed in Table 1 shall be carried out in accordance with 
DIN EN ISO 19458. 

To determine the parameters listed in Table 2, samples of raw water, supply water, filling water and filtrate 
shall be taken from the sampling valve after the valve has been flushed for a suitable period. Pool water shall 
be taken from a depth of 10 cm to 30 cm below the water surface and about 50 cm from the pool edge.  

Sampling flasks not containing any sample-stabilizing substances, e.g. sodium thiosulfate, can be pre-rinsed 
with the water to be sampled. 

If possible, the water samples used to determine free chlorine and total chlorine and the pH value immediately 
after sampling on-site shall be filled directly from the sampling valve into the cuvettes or measuring flasks in 
which the determinations are carried out. When taking samples for the pH-value measurement, care shall be 
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taken to ensure that the water sample is transferred to the sampling vessel without any loss of carbon dioxide. 
This is achieved by avoiding turbulence and aeration while the water is filled into the sampling vessel. 

Samples to be tested for volatile trihalogen methanes (THM) shall be filled into flasks with ground-glass 
stoppers and stored until testing is carried out. In order to reduce the residual chlorine, which might otherwise 
react to produce additional THM during sample transportation and storage, 20 mg of sodium thiosulfate 
pentahydrate (Na2S2O3 x 5H2O) or 1 ml of 0,1 mol sodium thiosulfate solution shall be added per 250 ml of 

sample in the sampling flask. To prevent further subsequent THM production, approximately 200 mg of 
potassium hydrogen sulfate shall be added per 250 ml of sample. When taking samples at the sampling valve, 
turbulence should be avoided by allowing the water to flow in a laminar fashion along the inner surface of the 
glass bottle, which should be held at a slight angle. When taking samples by immersion, the sampling flask 
shall be immersed until it is completely full. The flask, full to the brim, shall be sealed immediately, with the 
water in the neck of the flask being displaced by the ground-glass stopper to dispel all air from the flask. 

In pools with a horizontal flow, the sample shall be taken at the middle of the narrower side of the pool.  

In pools with vertical flow and complete draining of the volume flow via an overflow channel around the entire 
perimeter of the pool, pool water quality should be the same at all points along the edge of the pool. The 
samples can be taken at any point along the edge of the pool. 

Water samples shall be preserved and handled as specified in DIN EN ISO 5667-3. 

14.3 Scope of testing 

The scope of the checks to be made shall be as shown in the sampling record below and in Tables 5 and 6. 
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Sampling record11)

 

Sampler:   

Sampling point:   

Sampling time (day, month, year, time of day):  

Bathing facility (name and address):  

Designation and type of pool/bath (see Clause 7):  

Number of bathers on day of inspection
(to be specified by the facility operator) 

 

Additional information for outdoor pools:  

Weather conditions on day of 
inspection: 

 Air temperature: °C 

Weather conditions on previous day:  

Other information as required:  

Water surface area: m2 Bath/pool 
volume: 

m3 Flow rate: m3/h 

Water attractions:   

Reagents added 

Type of reagent Trade name Composition

Flocculant   

Disinfectant   

Agent for pH value adjustment   

Other reagents   

                   
11) The note in the margin of page 1 prohibiting reproduction of any part of the standard does not apply to the specimen 

form. 
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Table 5: Scope of examination when monitoring water quality for all combinations of processes

Clause
(as in 

Tables 1 
and 2) 

Parameter to be checked 
Filling 
water 

Filtrate
b, c 

Supply 
waterd

Pool/bath
water 

Raw 
water 

5.3.1 Pseudomonas aeruginosa  X X Xe X – 

5.3.2 Escherichia coli  X X Xe X – 

5.3.3 Legionella spec.  X Xf Xe Xg – 

5.3.4 Colony forming units (CFU) at (36 ± 1) °C X X Xe X – 

5.3.5 Colour – Xd – X – 

5.3.6 Turbidity – Xd – X – 

5.3.7 Aluminiumh – Xd – X Xd

5.3.8 Ironh – – – X Xd

5.3.9 Clarity – – – X – 

– Water temperature – – – X –

5.3.10 pH value – – – X X 

5.3.11 Acid capacity – – – X Xd

5.3.12 Nitrate X – – X – 

5.3.13 Oxidizability X X – X – 

5.3.14 Redox potentiali – – – X – 

5.3.15 Free chlorinej – Xe X X – 

5.3.16 Combined chlorinej,k – X – X – 

5.3.17 Trihalogen methanek – – – X – 

5.3.18 Bromate – – – X – 

5.3.19  chlorite + chlorate – – – X – 

5.3.20 Arsenicl  – – – X –

a Required if the filling water quality varies considerably, is subjected to additional treatment or if the facility has its own supply 
sources. 

b The maximum values shall be taken from the “filtration function test” tables of the other parts of this standards series.
c If microbiological irregularities are detected: Repeat testing of filtrate and pool water, backwash the filter. If the microbiological 

irregularities recur, check the treatment plant, backwash the filter, re-test the filtrate and the pool water. 

d Only tested if irregularities have been detected in the pool water quality and during annual maintenance work. 
e Shall be tested if microbiological irregularities are detected in the pool water. Additional tests may indicate possible filter 

contamination. 

f When pool-water temperatures are  23 °C. 
g In the water of hot whirlpool baths and pools with additional aerosol-forming water circulation systems and pool water 

temperatures   23 °C. 
h Only if the corresponding additives are used. 

i To be read off the plant’s operating equipment displays or meters. 

j In the case of water containing bromides and iodides, free and combined halogens shall be expessed as chlorine. 

k Does not apply to cold-water plung  2 m³ through which filling water flows continuously. 

l Only where the filling water contains arsenic. 



DIN 19643-1:2012-11 

60 

Only the tests as described in lines 5.3.1, 5.3.2 and 5.3.4 of Table 1 are required for treading pool water. Foot 
baths do not need to be tested. 

Table 6 — Additional checks to monitor water quality when using certain combinations of process and 
special checks 

Parameter to be checked Method used or subject checked Sampling points 

Ozone concentration Any method involving ozonation Filtrate from the activated carbon filter 

Chloride content Assessment of the increase in salt 
concentration and corrosiveness of water 
and for checking pool water treated by in-
line chlorine electrolysis plants 

Filling water and/or pool water 

Orthophosphate/ 
polyphosphate content 

Assessment of flocculation and algal
growth 

Filling water and pool water

Sulfate content Assessment of aggressiveness of water to 
concrete if relevant additives are used 

Filling water and pool water 

Pseudomonas aeruginosa Detection of microbiological irregularities Filtrate and, if necessary, other points in 
the treatment circulation system 

14.4 Evaluation and measures to be taken if legionella are detected 

The results of legionella testing shall be evaluated on the basis of Tables 7 and 8. 

If legionella are detected, the measures listed in Tables 7 and 8 shall be taken. 
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Table 7 — Evaluation of pool water and corrective measures 

Legionella 

CFU/100 ml 
Evaluation 

Measures to be taken after 

first test follow-up test further rehabilitation work 

 1 Free of detectable 
contamination 

None – – 

1 to 100 Low contamination Follow-up test Follow-up test, 
check filtrate quality 

Follow-up test, 
check filtrate quality 

100 to 1 000 Medium contamination Backwash filter, 
check disinfectant feed, 

follow-up test, 
check filtrate quality 

Backwash filter, 
check disinfectant feed, 

switch off all installations producing 
aerosols, 

follow-up test, 
check filtrate quality 

More thorough measures implemented 
with the aid of experts, e.g. high 
chlorination levels, replace filter 
materials, … switch off all installations 
producing aerosols, inform the health 
authorities, 

repeated follow-up testing of pool water 
and filtrate 

 1 000a High contamination Backwash filter, 
check disinfectant feed, 

switch off all installations producing 
aerosols, follow-up test, 

check filtrate quality 

Prohibit use, 

backwash filter, 
check disinfectant feed, 

follow-up test, 
check filtrate quality, 

release for use only after pool water is 
found to be microbiologically safe 

Prohibit use, 

more thorough measures implemented 
with the aid of experts, e.g. high 
chlorination levels, replace filter 
materials, … repeated follow-up testing 
of pool water and filtrate; inform the 
health authorities, 

release for use only after pool water is 
found to be microbiologically safe 

a Use of the facility shall be prohibited immediately if legionella concentrations of  > 10 000 CFU/100 ml are detected and legionella are detected in the filtrate. 
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Table 8 — Evaluation of filtrate quality (i.e. water after treatment but before disinfectants are added) and corrective measures 

Legionella 

CFU/100 ml 
Assessment 

Measures to be taken after 

first test follow-up test further rehabilitation work 

 1 Free of detectable 
contamination 

None – – 

1 to 1 000 Contamination Backwash filter, 

follow-up testing of filtrate and pool 
water 

Backwash filter, 

check the  treatment plant and process, 

follow-up testing of filtrate and pool water 

More thorough measures implemented 
with the aid of experts, e.g. high 
chlorination levels, replace filter 
materials, …  ; inform the health 
authorities, 

follow-up testing of filtrate and pool water 

 1 000 High contamination Backwash filter, 

follow-up testing of filtrate and pool 
water 

Backwash filter, 

check the treatment plant and process, 

follow-up testing of filtrate and pool 
water, 

restrict use where necessary (e.g. switch 
off all installations producing aerosols) 

More thorough measures implemented 
with the aid of experts, e.g. high 
chlorination levels, replace filter 
materials, …  ; inform the health 
authorities, 

follow-up testing of filtrate and pool 
water, 

restrict use where necessary 
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15 Acceptance conditions 

In addition to acceptance in accordance with the Verdingungsordnung für Bauleistungen*) (German 
construction contract procedures) (VOB), a further acceptance inspection based on the efficiency of the water 
treatment process should be carried out once the plant has been commissioned.  

In the special case described in 8.5.2 and special operating situations as described in 13.9.1 and 13.9.2, a 
further acceptance inspection based on the effectiveness of the water treatment process shall be carried out.  

Acceptance testing and inspection are the responsibility of the client. 

With regard to acceptance conditions reference is made to DGfdB R 65.04. 

 

 

 

 

 

 

                   
*) Translator’s note: Now termed Vergabe- und Vertragsordnung für Bauleistungen. 
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