Bartel, H. (2007): Drinking water quality: Requirements claimed by national and international standards. In: Lozan, J. L., H.
Grassl, P. Hupfer, L.Menzel & C.-D. Schonwiese. Global Change: Enough water for all? Wissenschafiliche Auswertungen,

Hamburg. 384 S. Online: www.klima—warnsignale.uni—hamburﬁ.lde
/ATER USESAND HUMAN IMPACTS ON THE WATER BUDGET @

2.14 Drinking water quality: Requirements
claimed by national and international standards

HARTMUT BARTEL

SUMMARY: Drinking water is not an ordinary consumer good and is subject to local peculiarities. W
the raw-water is treated into drinking water, its quality should be as high as possible. The pollutants
raw-water and the residuals from the treatment-chemicals must be minimised. Drinking water must &
for a person to consume 2 litres per day over a lifetime. The limit values or maximum content levels
parameters are only a (small) part of the requirements; a multibarrier system must protect the drinkir
water quality. A process control system has to ensure the quality between the product control analys
Water is not a commercial product like any other bas being safe for human consumption. At best, they may
rather, a heritage which must be protected, defengedve to protect the operator of a water supply system from
and treated as such: This is the first sentence of the heifag punished. The German standard (DIN 2000) has
European legislation on water (EU Water Framewotkfined basic requirements for drinking water. This
Directive). When applying such proposition to drinkingfandard has defined a target in terms of positive parameters
water, it will become evident that any generally valfdr safe drinking water which reads:
definition of the composition of drinking water i$ »The requirements for drinking water quality shallloe
impossible to make and that the national and lot&jased on the characteristics of safe groundwater drawn

characteristics of raw water and of supply structures hai®m adequate depth having passed sufficiently effective
to be taken into account. This is why the requirements diftrating layers and obtained from the natural hydyo-
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rom the
e safe
Of
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national and international standards for drinking water

only constitute a compromise. When it comes to est
lishing a public drinking water supply, such compromi
has to be adapted to the local conditions existing. Theref

dogical cycle whose quality has not been affected injany
alvay. Drinking water should be appetising and be a
sepleasing invitation to the palate. It should be colourless,
oelear and of low temperature, and be of unobjectionable

in the following, reference will primarily be made to theolfactory and gustatory quality. Drinking water should
requirements for drinking water in Germany. They are |ai@xhibit low microlial counts«.
down in the German Drinking Water Regulations The following should be added: »As a minimum

(Trinkwasserverordnung -RiNkwV 2001) and have beervequirement, drinking water should meet the applicable le-
based on the superordinate EU drinking water directysl standards (e.qg. limit values)«.

(Council Directive 98/83/EC of 3 November 1998 on the
quality of water intended for human consumption). ~ The multiple barrier principle

Lifelong consumption:Both the supply of safe drin-The mosteffective way to meetsuchhigh quality requi-
king water and the disposal of used drinking wat&@mentss basecntheso-calledmultiple barrierprinciple.
effluents constitute the basic preconditions for a hygieridis principle is characterisedby the notion that a safe
standard of living on the high level that is taken for grantednking watersupply should have severalbarriersagainst
in any industrial country in the lcentury. The anyundesirablémpairmeniof waterquality (for adetailed
philosophy on which the formulation of requirements féescriptioncf.: How 2002). Suchbarriersmay become
drinking water in Germany and Europe is based implieiéectiveif the»generallyacceptedechnicabtandardsare
that no health impairment of consumers should gempliedwith in the protectionof the raw waterresource
expected from a lifelong daily consumption of 2 litres #fvolved,in theabstractiomf rawwaterduringits treatment
drinking water. In this context, the term, »lifelong« refei@ producedrinking water,during distributionto the users
to a period of 70 years used as a basis for toxicologieginectedo the water supply systemandfinally, in the
calculations and risk assessment. domestiénstallationsn thebuildingsof consumersThefirst
two of thesebarrieramustbeadaptedo thelocalrawwater
resourcedecauseollution control of the resourceand
treatmentrequiredfor examplefor surfacewater (river,
impoundingreservoir,gring) are definitely different from
thoseneededor agroundwateor bankfiltrate. Howeverjn
additionto beingsafein termsof health,drinking water
shouldbeappetisingandpure.Thisis why alsoareduction
oftheaesthetiquality(se€Table2.14-1), althougmotneces-
sarilyharmful,will constituteanintolerableémpairment.

Basic requirements for drinking water
Often,thequality of drinking waterhasbeendescribedn
termsof a negativedescriptiordefinedby meansf limit
valuesln thisway,it hasbeerdeterminedhatif suchimit
valuesare exceeded, the water involvésino longer
regardedas safefor humanconsumptionHowever,the
detectionof concentrationgloseto but still below such
limit valuess notsufficientto characterisdrinkingwater

Hartmut.Bartel@uba.de

151



Requirements for treatment * Also elevated levels of raw water pollution due to new

Natural water from sufficiently protected sources free fronficro-organisms (pathogertic col transgenic bacteria,
anthropogenic pollutants is suitable for drinking withouarasites, viruses) or new anthropogenic substances
any additional treatment, unless it is found to contaifmedicinal products, plasticizers, flame retardants) have
elevated levels of geogenic substances such as irdf,Pe taken into account.

manganese or arsenic. More stringent requirements have also resulted from

Such water resources should be protected, and offi§feasing sizes of distribution networks leading to longer
resources which do not or no longer meet the ab@¥sidence times of the treated water on its way from the water
precondition, should be rehabilitated to restore the favouragks to the consumer. Residence times that are longer than
conditions described above. Almost any type of food williginally envisaged have also resulted from a decreasing
signal spoilage by its smell or appearance. In contrast,dégand for water in Germany, whether resulting from water-
appearance or taste of drinking water will often fail to revealing fittings in private households or from increasing shares
whether contamination with bacteria or chemical substanggecycled water being used by trade and industry. The so-
has resulted in a loss of fitness for consumption. The seng@iéd meshing of networks resulting in a mixing of water of
abilities of humans are inadequate to provide sufficigfiferent origin during its transport to the consumer has led
protection against long-term health risks resulting from waigimore stringent requirements for treatment in order to
which is unfit for human consumption. provide water of uniform quality @i 2002).

At any rate, raw water not complying with the  Constantimprovement of the state of the art is not only
requirements for drinking water should be subjectedréuired by health standards but also by changes in
treatment to such a degree that its lifelong consumption wilbnomic conditions, particularly the necessity of an
in no way involve a risk of health impairment in humans.economical use of available resources e.g. with regard to

Furthermore, it may become necessary to modify {8fd use, construction and operating costs of water works.
(technical) properties of drinking water in order to prevent The onward development of the technical potential for
it from undergoing adverse changes during transport frgfhking water production by means of increasingly
the water works to the consumer. Such changes mayfigient methods has, on the one hand, promoted the use
caused for example by materials coming into contact Wiffraw waters which before had been unsuitable for use
the water in the distribution network of the supplier anddfye to their poor quality. On the other hand, this also means
the domestic installations in the homes of consuiaite  an increased dependency on a perfectly working technology
2.14-2provides a synoptic view of a number of objectivgghen it comes to eliminating hygienic risks which would
and targets of water treatment. not exist at all when using well-protected raw water

According to the present state of knowledge, a cenig|rces. Thus, an acceleration of the natural hydrological
public supply of drinking water will ensure the highest levgle (i.e. evaporation, precipitation, groundwater recharge,
of safety for the provision of safe drinking water instraction for drinking water production, discharge of used
sufﬁuent_quantltles and ata supply line pressure as requgﬁ&ing water, surface water, evaporation) by means of
for technical reasons. However, the requirements for W%?éntionally produced short circuits, such as bypassing of
tregtment techniques have changed over the years fﬁh@erground passages by using efficient membrane
variety of reasons. In this context, important aspects incliggle: ion methods, will always increase the risk with regard
more stringent requirements resulting from a re-evaluatigihy gienic safety and will decrease the acceptable response
of geogenic or anthropogenic pollutants, changes Wiihe tor operators of such installations in cases of technical
regard to the origin of raw water where water from interay e This may result in a delay in initiating the disin-

cycles is used, changes with regard to the conditiglSion measures required in this case, thus putting at risk
prevailing in the distribution network, the necessity to taje, safety of users of such waters.

into account the mixing of waters or a long residence time

in the distribution netvvprk, and firjally, reguirements t0 B8 otection of resources

made due to changes in economic conditions. Examples of . o

more stringent requirements include: For the protection of the catchment area of a drinking water

« For a number of geogenic and anthropogenic poIIutaﬁll%,StraC“OU installation, Te_chmcal Rules haye been
recent evaluations have resulted in more stringent lifiveloped in Germany to define so-called protection zones
values (e.g. for arsenic, lead, nickel). around the water catchment site. For reasons of efficiency,

« Some limit values for toxic or undesirable substanc# primary protection zone around a well should be fenced
such as acrylamide, epichlorohydrin and bromates hanel owned by water suppliers to be able to control this
recently been added to the list of parameters of #irea, which is most susceptible to direct influences. The
German Drinking Water Regulationss{iikwV 2001).  secondary protection zone in Germany is described by the
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so-called 50-day-line stating that it takes a flow time of &@inimum unavoidable for technical reasons.

days to reach the well for the water affected by a (e.g. Also during the technical treatment of raw water, it is
microbiological) contaminant introduced into this aretinerefore necessary to continuously re-examine the number
Within this area, certain restrictions on land use have tobdreatment agents used, the quantities added and their
observed (restricted application of fertilisers and pesticiddsgree of purity, in order to comply with the overall
building restrictions, ban on the storage of substanogisimisation requirement. Where possible, the objective
hazardous to water, etc.). The tertiary protection zasfehis approach should consist in a complete discontinua-
comprises the entire catchment area of the well, i.e. the sisga of the use of chemical additives, by means of
from which groundwater will reach the well sooner or lateptimising the technical method used.

The protection of resources of surface waters is provided by

the avoidance of direct surface runoff from bank areas of G 10% rule

the discharge of untreated waste water into the receivifgre is another basic principle of drinking water treatment

waters. known as the 10% rule. In particular, the level of contami-
nants, i.e. impurities of a water treatment chemical
Water treatment agents contained in treated water may be very complicated to

In the past, the chemicals approved for raw water treatnfi§f€rmine. Therefore, an approach was found which,
to produce drinking water were specifically listed in Aithough controversially discussed for a long time among
nex 3 to the German Drinking Water Regulatiorl§e specialist community, was finally accepted as a
(TrinkwV) of 1990. Treatment agents approved fromcpnsensual solution. As a basis to limit the quantity of a
January 2003 under § 11 of the TrinkwV 2001 have pé&dgmical used for treatment, it was established that as a
listed separately by the German Federal Environmeriggult of the use of such agent, the concentration of a
Agency and published by the Federal Ministry of Healff@zardous substance for which a limit value exists must
From now on, this list is updated on a continuous basisN&t increase by more than 10% of such limit value (10%
present, more than 100 substances for a great numbé!g}- Of course, this applies only as long as the level
uses are commercially available on the European marRegasured in raw water is below 90% of the limit value
Of these, ca. 90 active substances for 34 uses have BBERT the Drinking Water Regulations. In accordance with
included in the updated »positive list. Thus, by using thd@ minimisation requirement, the 10% rule should be
substances, it is possible to produce water for hurfg@arded as a minimum requirement. Another prerequisite
consumption, i.e. also drinking water, by treatment isfthe use of water treatment methods according to the
virtually any naturally occurring raw water (surface watétenerally accepted technical standards. The concentrations
groundwater or bank filtrate). of active substances and the maximum levels of
By applying this principle to the new Drinking Watefontaminants contained in standardised treatment
Regulations, legislation has provided for a dynamic »pdgiemicals are known. On this basis and applying the 10%
tive list« to be developed by means of separating the lisi@: @ calculation can be performed to determine the
treatment chemicals from the rigid corset of the text of thgximum quantity of a commercial product that may be
Regulations. Thus, it has become possible for this lis@fled without additionally introducing into the water more
follow the state of the art of treatment and to maintain fhén 10% of contaminants or concomitant substances as
high quality of drinking water in Germany in the sense tiferred to the respective limit value.
technical progress, also taking into account the minimisa- 1herefore, the composition of the agents used must be

tion requirement. warranted by manufacturers, i.e. technical product
- _ standards are required for such chemicals as a basis for
The minimisation requirement orders of the respective commercial products by water

The minimisation requirement stipulated by the Germaoppliers. Such product standards will describe the
industrial standard (DIN 2000) and § 6 para 3 of theatment chemicals for which the permissible level of
Drinking Water Regulations has always been the moshtaminants has been limited (toxic substances,
important objective when adding treatment agents, andd@stamination arising from the production process) and
the aim to keep any additional contamination of drinkinghose composition has been regulated (concomitant
water as low as possible. This applies both to the additivstances, mixed products, share of active substance).

of the substances themselves and to their reaction products.

In the sense of the minimisation requirement, it follovidequirements for water distribution

that not only the level of pollutants in drinking water shoulequirements for a reliable water distribution are not
be minimised but also that any kind of anthropogerimited to the supply of water in the quantities required and
impact on the raw water yield should be reduced to thiea sufficient pressur@hey also include a low rate of
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water loss due to leakage, and a provision of water haahthe population against health impairment from chemical
no corrosive effect, provided a suitable piping materialagnstituents of drinking water. Such protection is based on
used. Particularly concerning the last point, errors usedhte limitation of admissible concentrations of certain
be frequent in the past. Probably, the use of lead pipes@mstituents of water, on requirements to be made in cases
drinking water supply in the past has been the best knawrere these limits have been exceeded and on the
and most serious example of such errors. Due to the healjulation of approved treatment agents and disinfection
risk involved, the limit value for lead in drinking water wasiethods. For a synoptic view of the parameters included in
reduced to 10 pg/L. According to current knowledge, levéite Drinking Water Regulations and their significance see
below this limit value can be reliably achieved only if ol@roHmanN et al. (2003).
lead pipes are exchanged and replaced by a suitable pipingn order to control adherence to this multiple barrier
material. However, also the use of other metallic materigystem, the regulations rely on the instrument of in-house
such as copper, nickel or zinc may result in the releasearftrols performed by the operators of water supply systems
inadmissible quantities of these metals in the formasfd on the official controls by the responsible public health
corrosion products into the water. Unsuitable plastiepartment.
materials may promote bacterial growth (biofilm formation) It can be seen from the facts listed above that the limit
in the pipe system. Therefore, drinking water installatiovalues fixed in the Drinking Water Regulations (which are
should only be set up by competent specialist firms wbiten overestimated) represent no more than a single
are able to choose piping material suitable for the watemponent in the comprehensive protection system of the
quality available at the site. Past experience has showndhatral public supply of drinking water. Adherence to these
improper installation of hot-water distribution systems ma o . o
result in a growth of harmful Legionella bacteria, whickPle 2.14-1:Objections regarding drinking water from
. L aesthetic aspects.
may cause »legionnaires’ diseasex.

Type of objection Cause

Legal requirements Appearance Turbidity due to clay or loam particles,
- National regulations coloration from humic substances

. . . Odour Degradation processes due to algae
The infection protection act (fishy), H,S (like rotten eggs)
The German Infection Protection Act (Infektiong-Taste Reactions of desinfectants with water!
schutzgesetz) (IfSG 2002) constitutes the legal basig for e.g. formation of chlorophenol
the German Drinking Water Regulations. The Act focuge@mperature | Unfavourable conditions during distriby-
on the prevention of health risks for humans frgm tion or storage of treated water, poor
communicable diseases. § 37 of the IfSG deals with{the qgality ofdomestic installation -
risk of transmission of diseases through »water inteng&4igin Disgust-producing substances, drinkirjg
for human consumption« (drinking water), and through water production directly from sewage

swimming pool water. The aut_horlsatlon by the Feqeﬁ%ble 2.14-2The main objectives of raw water treatment
Government to promulgate Drinking Water Regulat|0|ﬂ§,pmduce drinking water (fromdt. 2002)
has been put into practice while regulations on swimm n%b_ e of Teatmeri P ——

pool water have not been published so far. jective ottreatment Frimary fargets

of concrete measures
The drinking water regulations Removal of geogeni¢  Iron, manganese, turbidity, odaur,
In the context of the Drinking Water Regulations, the tefnguPStances taste, arsenic, nickel, fluoride
of »drinking water« has been defined as a partitive congeftemoval of Nitrate, organically bound carbapn,
in the sense of the European notion that drinking water pgropogenic Bacteria, viruses and parasites
food constitutes only a part of the water used by humg pgubstances Pesticides

Therefore, the Regulations refer to »water intended for huncrease of the shargs - Swimming pools (filling water
man consumption«. This concept encompasses hoffirecycledwater | Industry (food industry)
drinking water and water for foqatoduction.The basic chc))wr\]/(\;ate{ (:)?nl;flltratlon,
structure of the Drinking Water Regulations has been - grod w§e & argg)
developed on the principle of multiple barriers (multip|e Protection of the Prevention of corrosion
barrier principle, see above) against the transmission GfStibution network | Prevention (f)ft?ed|mgr|1tat|onh
waterborne communicable diseases, and limit values haye— Prevent.lon ° gctgna growt
been determined for certain microbiological parameterd. Ifechnical Softening of drinking water

addition, the Drinking Water Regulations ensure protect oRUitabilty Miscibility of different waters
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Table 2.14-3:Limit values of parameters listed in th
German Drinking Water Regulations.

MICROBIOLOGICAL PARAMETER
No. Parameter Limit value
(Count/100 ml)
1 Escherichia col(E. coli) 0
2 Enterococci 0
3 Coliform bacteria 0
CHEMICAL PARAMETER
No. Parameter Limit value (mg/l)
1  Acrylamide 0.0001
2  Benzene 0.001
3 Boron 1
4 Bromate* 0.01
5  Chromium 0.05
6  Cyanide 0.05
7  1,2-dichlorethane 0.003
8  Fluoride 15
9 Nitrate 50
10 Plant protection products
and biocidal products @001
11  Plant protection products
and biocidal products total o5
12 Mercury 0.001
13  Selenium 0.01
14  Tetrachloroethene and Trichloroethene  0.01
No. Parameter Limit value (mg/l)
1 Antimony 0.005
2 Arsenic 0.01
3 Benzo-(a)-pyrene 0.00001
4 |Lead™ 0.01
5 Cadmium 0.005
6  Epichlorohydrin 0.0001
7  Copper 2
8  Nickel 0.02
9 Nitrite 0.5
10 Polycylic aromatic
hydrocarbons 0.0001
11 Trihalomethanes 0.05
12 Vinyl chloride 0.0005

* -

] INDICATOR PARAMETERS
No. Parameter (Unit, as) Limit value/
Requiremts

1 Aluminium (mall) 0.2
2 Ammonium (mall) 0.5
3 Chloride (mall) 250
4 Clostridium perfringens

(including spores) (count/100 ml) 0
5 lron (mgl) 0.2
6 Coloration () 0.5

(spectral absorption

coefficent Hg 436 nm)
7  Odour threshold 2at12°C

3at25°C
8 Taste Acceptable to consumers
No abnormal change

9 Colony countat 22 °C No abnormal change
10 Colony count at 36 °C No abnormal change
11 Electrical

conductivity (uS/em) 2,500 at 20 °C
12 Manganese (mgl) 0.05
13 Sodium (mall) 200
14 Total organic

carbon (TOC) No abnormal change
15 Oxidizability (mg/ Q) 5
16 Sulfate (mgl) 240
17 Turbidity (Nephelometric

turbidity units,NTU) 1.0

18 Hydrogen

ion-concentration  (pH-units)  >6.5undk 9.5
19 Tritium (Ba/l) 100
20 Total indicative dosémSwyear) 0.1

to the high level of protection afforded by drinking water
supply systems, there have been, fortunately, no negative

news about outbreaks of diseases that could be att

ributed

to the public drinking water supply in the last decades.

However, the feeling of safety experienced
consequence is deceptive.

as a

Table2.14-3gives a synoptic view of the parameters

and their limit values and requirements which have
regulated by the German Drinking Water Regulat

been
ions.

However, one should also take note of the comments on
the individual parameters that are listed in the Regulations

Applies from 2 January 2008 (at present 0.025 mg/l)(which have been omitted in the present document).

**: Applies from **December 2013 (at present 0.025 mg/7l) »
he foods and other commodities act

is actually only an indication of the working of the entiréhe EU Regulation (EC) No. 178/2002 of 28 January 2002
chain of the multiple barrier system. Consequentlgid down the general principles and requirements of food
adherence to certain limit values alone does not guarat@#e.. , drinking water is considered as a food »after the
that drinking water supply is safe and free from risks. THigint at which it emerges from the tap«. From this point on,

is a fact often ignored in the context of privatisation #fe provisions of food law apply, particularly those of the

municipal drinking water supply systems to establish a fl@erman Foods and Other Commodities Act (Lebensmit-
market economy in this field. Often, the argument goedelsund Bedarfsgegensténdegesetz - LMBG 1997), as well
follows: The limit values of microbiological indicators havas those of the Regulations on the authorisation of food
been adhered to —hence everything is in good étdeeby additives (Zusatzstoff-Zulassungsverordnung) and the
itis disregard that a number of other microbial parameRgulations on specification and purity criteria of food ad-

has to be taken into account (viruses, parasitesjng

ditives (Zusatzstoff-Verkehrsverordnung).
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Technical standards The WHO Guidelines for drinking water — quality

In addition to the legal provisions (acts, regulations, Btie Guidelines for Drinking Water Quality published by
Directives), there are German national technical standah#sWorld Health Organisation (WHO-TWHBELINES
referred to as Technical Rules. Although not legallp93) represent a global assessment standard for drinking
binding, the latter have a very strong influence on tvater parameters. Updates of these Guidelines are
quality of the drinking water supplied. In § 4 of thpublished at regular intervals. They also serve as a basis
Drinking Water Regulations 2001, explicit reference fisr the development of national legal provisions intended
made to the »generally accepted technical standardstolensure protection of the population from health
Germany, the German Standards Institute (Deutschesriypairment through drinking water. The WHO Guidelines
stitut fir Normung — DIN), and the German Technicalust, on the one hand, deal with the matters relevant in
and Scientific Association for Gas and Water (Deutsdieems of health. On the other hand, they have to take into
Vereinigung des Gas- und Wasserfaches — DVGW) ageount the actual conditions and potential for technical
the competent bodies in the field of drinking water whighplementation in the developing countries.

develop the Technical Rules and provide for their adap- At presentitis being discussed on an international level
tation to technical progress. Thus, it is not required fehether the implementation of a so-called Water Safety
legislation to include detailed technical requirementshtan, in addition to product control of the water supplied,
the Drinking Water Regulations. Rather, reference is madeld result in an improved process control in water supply.
to the Technical Rules, that constitute a consensus ofithas been the aim of such efforts to make better use of the
majority of experts. In case of quality complaints (by ignfinancial and staff resources available and improve the
ring the rules) being brought to court, these Technibgbienic safety of drinking water supply.

Rules are considered as an »anticipated expert opinion«.

In that case, the operator of a water supply facility wlionclusions

have to prove that the factual situation concerned wo
also have occurred if he had complied with the Techni
Rules.

rLﬁas been the purpose of this contribution to explain that
the requirements for drinking water stipulated by national
and international standards are not limited to the
« International regulations establishment of an arbitrari_ly _defined numbgr o_f limit
values. Such values for limit levels and indicator
parameters can only be an instrument to reveal
For the member states of the European Union, the @&ficiencies of the multiple barrier principle and thus
Drinking Water Directive of 1998 (Council Directive 98hdicating a need for action. A Water Safety Plan should
83/EC of 3 November 1998 on the quality of water intendedsure, by means of process control, that the drinking
for human consumptionEG-TW-RcHtuinie 1998) has water supplied is safe in terms of health also during the
been binding. It had to be converted into national legislatjperiod between two subsequent analyses. Control of the
in the EU member states within a period of two years. Tfiwgl product alone is completely unsuited as a control
Directive lays down the basic requirements for drinkimgstrument because the water examined has already
water and the protection of the population in the membeached consumers and has already been used. Any action
states on a uniform minimum level of protection. Wheemmonly taken in food distribution in cases of food alert
converting into national legislation the limit values fixed {fletention at the producer’s premises, ban on sales by the
this Directive, they may be modified only to become madestributor or retailer or recall from the consumer) would
but not less stringent. be too late in the case of drinking water. In the case of

The European Drinking Water Directive has placed timcrobiological contamination of drinking water, a sin-

Member States under a much more comprehensive obligaflenglass of water consumed may be sufficient to cause
to inform their citizens, a fact that is highly welcomed. It hi#siess under certain conditions. However, due to the
made the issue of water quality more transparent &ralytical methodanalytical findings from control
consumers and will eventually serve to increase theasurements are often obtained as late as several days
acceptance of the notion of drinking water being a food arafigr the critical event. Nevertheless, the limit values
wealth that needs to be protected but is not available freglaith are binding on the national and international levels
charge. However, in addition to the quality of the produate only in part based on public health considerations.
payments to be made also include the service of supplydber sensible reasons for their establishment include the
with the required quantity of drinking water with a sufficiepirecautionary principle, the minimisation requirement
pressure to every tap of the household. and the avoidability of contaminatien

The EU drinking water directive
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