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Guideline values – Drinking water

• WHO -Guidelines for Drinking Water 3rd edition 2004
 EU- Water intended for human consumption (Drinking Water Directive 1998 

98/83/EG)
• EU: Food law (Lebensmittelsicherheits-und Verbraucherschutzgesetz LMSVG (BGBl 

13/2006))
• A: Drinking water regulation: Water intended for human consumption BGBl.304/2001 

and Codex Alimentarius Austriacus (Lebensmittelcodex Chapter B1, 2002
• A: Bottled Water: Mineralwasser und Quellwasser-VO BGBl. 309/1999 and Chapter 

B17 Tafelwasser etc. 2003

• http://ris1.bka.gv.at/
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Regulations on water quality (examples)

 Surface water
WFD, (60/2000/EG), List of priority substances (PS/PHS) 2008/105/EG
A: Qualitätsziel-VO Chemie OW – QZVO Chemie (BGBl II 96/2006) 
 Ground water
A: Grundwasserschutz-VO BGBl. II Nr. 398/2000 

Qualitätsziel-VO Chemie GW (2010),
EU: Groundwater Directive (2006/118/EC)
 Bathing water
EU-RL (2006/7/EC), ÖNORMEN etc.
 Irrigation water 
WHO 2006, ÖWAV-Regelblatt Nr 11/2003  
 Waste water
EU- Urban Waste Water Treatment Directive (UWWT (91/271/EC), 
A: AW-Emissions-VO, (BGBl 210/1996), Indirekteinleiter-VO (222/1998)
EU: EPER-V (300/2002)- European Pollutant Emission Register , IPPC- Directive - Directive on 

Industrial Emissions 
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WHO-Guidelines

http://www.who.int/water_sanitation_health/dwq/gdwq3/en/

http://www.who.int/water_sanitation_health/GDWQ/Updating/draftguidel/draftchap8.htm
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WHO-Guidelines
http://www.who.int/water_sanitation_health/dwq/gdwq3/en/index.html

 Naturally occurring chemicals for which no GV  have been established
 GV for naturally occurring chemicals that are of health significance
 GV for chemicals from industrial sources and human dwellings that are of health 

significance
 Chemicals from agricultural activities excluded from GV value derivation
 Guideline values for chemicals from agricultural activities that are of health 

significance in drinking-water
 Chemicals used in water treatment for which GV have not been established
 GV for chemicals used in water treatment or materials in contact with drinking-water 

that are of health significance in drinking-water
 GV for pesticides used in water for public health purposes that are of health 

significance in drinking-water
 Radionuclides

http://www.who.int/water_sanitation_health/GDWQ/Updating/draftguidel/draftchap8.htm
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Naturally occurring chemicals for which no GV
have been established (WHO, 2004)
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GV for naturally occurring chemicals 
that are of health significance (WHO, 2004)
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GV for chemicals from industrial sources and human 
dwellings that are of health significance (WHO, 2004)
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GV for chemicals from industrial sources and human 
dwellings that are of health significance (WHO, 2004)
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Chemicals from agricultural activities excluded from 
GV value derivation (WHO, 2004)
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Chemicals from agricultural activities for which 
guideline values have not been established (WHO, 2004)
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Guideline values for chemicals from agricultural activities 
that are of health significance in drinking-water (WHO, 2004)
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Guideline values for chemicals from agricultural activities that 
are of health significance in drinking-water (WHO, 2004)
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Disinfection by-products present in disinfected waters 
(from IPCS, 2000) (WHO, 2004)
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Chemicals used in water treatment for which             
GV have not been established (WHO, 2004)
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GV for chemicals used in water treatment or materials in 
contact with drinking-water that are of health significance in 
drinking-water (WHO, 2004)
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GV for pesticides used in water for public health 
purposes that are of health significance in drinking-
water (WHO, 2004)
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Radionuclides (WHO, 2004)

 “The health risk associated with the presence of naturally occurring radionuclides in 
drinking-water should also be taken into consideration, although the contribution of 
drinking-water to total exposure to radionuclides is very small under normal 
circumstances.

 Formal guideline values are not set for individual radionuclides in drinking-water. 
 The RDL of 0.1mSv is also equal to 10% of the dose limit for members of the population, 

recommended by both the ICRP (1991) and the International Basic Safety Standards 
(IAEA, 1996).

 Rather, the approach used is based on screening drinking-water for gross alpha and 
gross beta radiation activity. While finding levels of activity above screening values 
does not indicate any immediate risk to health, it should trigger further investigation 
into determining the radionuclides responsible and the possible risks, taking into 
account local circumstances.”
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Radioactivity measurements
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Units of radioactivity
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Units of radioactivity
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Reference values – drinking water

• WHO -Guidelines for Drinking Water 2004

 1998 EU Guideline (98/83/EG)
• Water intended for human consumption BGBl.304/2001
• Codex Alimentarius chapter B1, 2002
• Chapter B17 Bottled waters etc. 2003
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Drinking Water Investigation 
(98/83/EC and BGBl.304/2001)

Local inspection –
Investigation of the water supply systems 

from a sanitary point of view

Sampling –
Conservation, transport und field investigations

Water analysis -
microbiological

physicochemical
microscopical

radioactivity measurement
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Drinking Water Part B Chemical parameters
(98/83/EC and BGBl.304/2001)
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Drinking Water Part B Chemical parameters
(98/83/EC and BGBl.304/2001)
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Drinking Water Part B Chemical parameters
(98/83/EC and BGBl.304/2001)
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Drinking Water Part B Chemical parameters
(98/83/EC and BGBl.304/2001)
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Drinking Water Part C Indicator parameters
(98/83/EC and BGBl.304/2001)
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Drinking Water Part C Indicator parameters
(98/83/EC and BGBl.304/2001)
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Drinking Water Part C Indicator parameters
(98/83/EC and BGBl.304/2001)
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Drinking Water ANNEX II
(98/83/EC and BGBl.304/2001)

Monitoring:
 Check monitoring
 Audit monitoring
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Check monitoring
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Drinking Water Minimum frequency of sampling 
and analyses (98/83/EC and BGBl.304/2001)
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Drinking Water Minimum frequency of sampling and analyses
(98/83/EC and BGBl.304/2001)
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Limitation for substances (indicating parameter), without 
regulation in the Drinking Water Regulation (Codex, 2002):

Substance Value (? assessment tolerance) 
1)

Unit

Aliphatic hydrocarbons 0.1 (+/- 0.03) mg/l

Barium 1 (+/- 0.2) mg/l

Calcium 400 (+/- 40) mg/l

Chlorite 3) 0.2 (+/- 0.04) mg/l

Potassium 50 (+/- 5) mg/l

Volatile chlorinated aliphatic hydrocarbons 
except those of the DWD (e.g. 
Trichlorofluoromethane, 
dichlorodifluoromethane, 1,1,1-
trichloromethane 2))

30 (+/- 7.5) µg/l

1,1-dichloroethane 0.3 (+/- 0.1) µg/l

Tetrachloromethane 3 (+/- 1) µg/l

1) Corresponding to § 8.10
2) If other volatile chlorinated aliphatic hydrocarbons that are listed in Appendix 1 are detected the sum 

parameter limit value is 30 µg/l.
3) For disinfection with chlorine dioxide
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Magnesium 150 (+/- 15) mg/l

Phosphate (PO4) 0.3 (+/- 0.1) mg/l

Total phosphate after addition 6.7 (1.0) mg/l

Silver 2) 0.08 (+/- 0.02) mg/l

Silicate after addition (SiO2) 40 (+/- 4.0) mg/l

Zinc at the effluent of the water work 0.1 (+/- 0.01) mg/l

Zinc in water out off the pipe 5 (+/- 0.5) mg/l

Dissolved O2 (min. value) 3 (+/- 0.5) mg/l

Hydrogen sulfide Organoleptic not detectable

Limitation for substances (indicator parameter), without 
regulation in the Drinking Water Regulation (Codex, 2002):

2) For water with as use under giver conditions that is conserved with silver (§ 9 of this chapter)
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Drinking water disinfection procedure 
(Codex B1, 2002)

 Chlorination with sodium, calcium or magnesium hypochlorite
 (Reaction time at least 30 minutes: residual concentration of free chlorine (given as 

Cl2) > 0.3 (0.05) mg/l und < 0.5 mg/l; 
 At the consumer max. 0.3 mg/l.

 Chlorination with chlorine gas (see above)
 Treatment with chlorine dioxide
 15 minutes minimal reaction time of: minimum addition of chlorine dioxide 0.2 mg/l; 

maximum 0.4 mg/l (given as ClO2). Residual concentration max. 0.05 mg/l ClO2
 Ozonation
 Minimal reaction time of 4 minutes: residual concentration of min. 0.1 mg/l Ozone (O3)

 UV-irradiation
 Reduction equivalents fluence (dose) of min. 400 J/m2 at a wavelength of 253.7 nm
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 Water Framework Directive (good chemical status)
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Concept of the ecotoxicological risk analysis

>1 risk assessment required
< 1 no risk assessment needed

PEC/PNEC

Toxicity
Assessment factors

Effects
Pattern of use

Dispersion
Persistence

Effect concentration
PNEC

Environmental 
concentration

PEC



Elements of „good status“ of surface waters

Biological quality components
Supported by
Hydromorphological quality
components
and

general chemical quality
components (pH, T, conductivity)
+ specific pollutants

good ecological status

good status

Priority substances 
and „relevant“ 
substances of other 
directives

Good chemical 
status
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Measures in the WFD

Point sources: best available techniques (BAT)

Diffuse sources: best environmental practice (BEP)

EQS

BAT, 
BEP

EQS        BAT, BEP        EQS                          stricter measures

(exceeded) measures (still ecxeeded)

„combined approach“

(Article 10 of WFD)

EQS.. Environmental quality standards
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Priority (PS) or priority hazardous (PHS)?-
The approach

 PS and PHS in the WFD:
PS: quality standards are defined (QS) .. minimization is required
PHS: phase out within 20 years !!!

P...persistent, T... toxic, B... bioaccumulative
 PHS must fulfill the P,T and B criteria or „equivalent level  of 

concern“ 
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Directive 2008/105/EC of the European 
Parliament and of the Council of 
16 December 2008 on environmental 
quality standards in the field of 
water policy, amending and 
subsequently repealing Council 
Directives 82/176/EEC, 83/513/EEC, 
84/156/EEC, 84/491/EEC, 86/280/EEC 
and amending Directive 2000/60/EC of 
the European Parliament and of the 
Council 
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Directive 2008/105/EC of the 
European Parliament and of the 
Council of 16 December 2008 
on environmental quality 
standards in the field of water 
policy, amending and 
subsequently repealing Council 
Directives 82/176/EEC, 
83/513/EEC, 84/156/EEC, 
84/491/EEC, 86/280/EEC and 
amending Directive 2000/60/EC 
of the European Parliament and 
of the Council 



University of Natural Recources and 
Applied Life Sciences, Vienna
Department of Water, Atmosphere and 
Environment

Institute of Sanitary Engineering and Water Pollution Control    I    Ao.Univ.Prof.DI.Dr. M. Fürhacker

SUBSTANCES SUBJECT TO REVIEW FOR POSSIBLE 
IDENTIFICATION AS PRIORITY SUBSTANCES OR
PRIORITY HAZARDOUS SUBSTANCES
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POPs (persistent organic pollutants)

*  Aldrin
* Chlordan
* DDT
* Dieldrin
* Endrin
* Heptachlor

* Mirex
* Toxaphen
* Hexachlorbenzol
* PCB
* Dioxine (PCBB/F)
* Furane

New POPs under review:
•SCCP-Short-chained chlorinated paraffins
•Endosulfan 
•Hexabromocyclododecane
Reviewed chemicals
•Pentabromodiphenyl Ether 
•Chlordecone 
•Hexabromobiphenyl 
•Lindane 
•Perfluorooctane sulfonate 
•Octabromodiphenyl ether 
•Pentachlorobenzene 
•Alpha hexachlorocyclohexane 
•Beta hexachlorocyclohexane
Under discussion:
* carcinogenic PAHs 
* certain brominated flame retardants, 
* organometal comounds 
such as tributyltin (TBT). 

Group of toxic and persistent compounds 
Health and environmental hazardous
Goal of the environmental programms 
(UNEP)  reduction of:
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Reference values for surface water

 ÖNORM M6231 GL for the ecological assessment of 
stationary water

Sampling period and 
parameters

Oligotrophic mesotrophic Weak 
europhic

Strong 
europhic

Hypertrophic

Ptotal in spring (µg/l) <10 <20 20 to 30 30 to 50 >50

Chlorophyll-a in summerly 
epilimnion

(µg/l) <4 4  to12 12 to 35 >35

O2-saturation in summer 
above ground

(%) >30 >10 0 0 0

Ptotal in autumn (µg/l) <10 <20 20 to 30 30 to 50 >50

Ptotal annual mean (from 4 
analyses)

(µg/l) <10 <20 20 to 40 40 to 60 >60
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Bathing water quality

 Physical, chemical parameters

Parameter  Ö-NORM 
M 6230-1 

EU-Richtlinie 
2006/7/EC 

Badehygieneverordnung, BhygV 
Kleinbadeteiche Badestellen 

pH value  5,5 to  9,0   6,0 to 9,0 
Visibility m min. 1,5  Min. 2 min. 2, not <1 
Conc. dissolved oxygen % saturation O2 min. 80%  Min. 80% 80% to 120% 
Oxygen demand  mg/l 3    
Total phosphorus P mg/l max. 0,02    
Ammonium NH4

+ mg/l max. 0,2    
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Requirements for waste water to be emitted 

 EU Urban Waste Water Directive (Directive 91/271/EWG)

 A: general requirements (AAEVO), specific for economical sectors 
(branchenspezifische VO)

 A: Municipal Waste Water Directive (Begrenzung von 
Abwasseremissionen aus Abwasserreinigungsanlagen für 
Siedlungsgebiete (1. AEV für kommunales Abwasser) BGBl 210/1996)

 http://ris1.bka.gv.at/bgbl-pdf/RequestDoc.aspx?path=bgblpdf/1996/1996a067.pdf&docid=1996a067.pdf
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Requirements for discharges from urban waste water treatment plants: 
Values for concentration or for the percentage of reduction (Directive 
91/271/EWG)

Parameters Concentration Minimum percentage 
of reduction (1)

Reference method of measurement

Biochemical oxygen 
demand (BOD5 at 20 
°C) without 
nitrification (2)

25 mg/l O2 70-90
40 under
Article 4 (2)

Homogenized, unfiltered, undecanted sample. 
Determination of dissolved oxygen before and 
after five-day incubation at 20 °C ± 1 °C, in 
complete darkness. Addition of a nitrification 
inhibitor

Chemical oxygen 
demand (COD)

125 mg/l O2 75 Homogenized, unfiltered, undecanted sample 
Potassium dichromate

Total suspended solids 35 mg/l
35 under
Article 4 (2)
(more than 10 000 
p.e.)
60 under
Article 4 (2)
(2 000-10 000 p.e.)

90 (3)
90 under
Article 4 (2)
(more than 10 000 
p.e.)
70 under
Article 4 (2) 
(2 000-10 000 p.e.)

- Filtering of a representative sample through a 
0,45 ìm filter membrane. Drying at 105 °C and 
weighing 
- Centrifuging of a representative sample (for at 
least five mins with mean acceleration of 2 800 
to 3 200 g), drying at 105 °C and weighing

(1) Reduction in relation to the load of the influent. 
(2) The parameter can be replaced by another parameter: total organic carbon (TOC) or total oxygen demand (TOD) if a relationship can be established 
between BOD5 and the substitute parameter. 
(3) This requirement is optional. Analyses concerning discharges from lagooning shall be carried out on filtered samples; however, the concentration of
total suspended solids in unfiltered water samples shall not exceed 150 mg/l. 
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Requirements for discharges from urban waste water treatment plants to 
sensitive areas which are subject to eutrophication as identified in Annex 
II.A (a). (Directive 91/271/EWG)

Parameters Concentration Minimum 
percentage of 
reduction (1)

Reference method of 
measurement

Total phosphorus 2 mg/l P 
(10 000 - 100 000 p. e.)
1 mg/l P 
(more than 100 000 p. e.)

80 Molecular absorption 
spectrophotometry

Total nitrogen (2) 15 mg/l N
(10 000 - 100 000 p. e.)
10 mg/l N 
(more than 
100 000 p. e.) (3)

70-80 Molecular absorption 
spectrophotometry

(1) Reduction in relation to the load of the influent.
(2) Total nitrogen means: the sum of total Kjeldahl-nitrogen (organic N + NH3), nitrate (NO3)-nitrogen and nitrite (NO2)-nitrogen. 
(3) Alternatively, the daily average must not exceed 20 mg/l N. This requirement refers to a water temperature of 12° C or more during the operation of the 
biological reactor of the waste water treatment plant. As a substitute for the condition concerning the temperature, it is possible to apply a limited time of 
operation, which takes into account the regional climatic conditions. This alternative applies if it can be shown that paragraph 1 of Annex I.D is fulfilled.
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