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Chapter 1 

General Introduction 

Despite the application of quality assurance programmes according to best practice 
guidelines, contamination of drinking water by microbiological, chemical and other 
agents can still occur. The local authority and the health board have complementary 
roles in the prevention of hazardous situations and the management of incidents 
related to drinking water. The early resolution of the relatively minor incidents may 
well forestall the development of a more serious outcome. As major water 
contamination incidents are rare occurrences, and can be highly complex, there is a 
need for guidelines to assist the agencies involved to combine their expertise and 
resources to resolve the matter in the best way possible. 

As approaches to water contamination incidents and inter-agency working 
relationships vary throughout the country, experience gained from dealing with a 
number of such incidents has highlighted the need for a coordinated and standard 
approach to the response to water incidents which may be a significant threat to public 
health. 

While generally good supplies exist, it is essential to ensure a timely and effective 
public health response to incidents that may arise. While statutory responsibility for 
water supply and quality rests with local authorities, public health doctors employed 
by health boards have an important role in advising the local authorities to ensure safe 
water supplies. This role includes: 

board-wide surveillance of waterborne infectious d: lsease 
assessing risk to public health of water contamination 
monitoring public health status following exposure of the public to 
contaminated water. 

Because of this the Directors of Public Health, requested that a sub-group should be 
established to report on 'Drinking water safety and quality'. This group comprised: 

Dr Maura O'Shea, NDirector of Public Health, Western Health Board 
Dr Jerry Fogarty, Specialist in Public Health Medicine, Western Health Board 
Dr Paul Gannon, Specialist in Public Health Medicine, South-Eastern Health Board 
Dr Mary O'Mahony, Specialist in Public Health Medicine, Southern Health Board 
Dr Tessa Greally, Specialist in Public Health Medicine, Mid-Western Health Board 
Dr Howard Johnson, Specialist in Public Health Medicine, Eastern Health Board 
Dr Fenton Howell, Speciaiist in Public Health Medicine, North-Eastern Health Board 
Dr Phil Jennings, Specialist in Public Health Medicine, Midland Health Board 
Dr Tony Holohan, Senior Registrar in Public Health Medicine, Eastern Health Board 

'Drinking Water & Public h'ealth 'producedjointly by the Departments ofpublic Health 14/05/98 5 



Chapter 2 

Drinking water legislation and regulations 

2.1 Overview 
It is essential for Directors of Public Health, Specialists of Public Health Medicine, 
Medical Officers of Health and Environmental Health Officers, to have a working 
knowledge of all legislation pertaining to drinking water. The legal framework 
relating to the provision of water supplies by Local (Sanitary) Authorities in Ireland 
dates back to the mid - nineteenth century and lays down the following principles: 

Sanitary Authorities 

- are empowered to provide a supply of pure and wholesome water to a district. 
- must monitor water quality according to the appropriate regulations 
- may take water samples for analysis from any premises within their sanitary district 

for the purpose of analysis 
- are required to fluoridate public water supplies on behalf of the relevant health 

board 
- may prosecute those responsible for contamination of a water supply or take steps 

to prevent the possible contamination of a water supply 

The names of the relevant Acts and Regulations and their principal provisions are 
included in Appendix i. 

The legislation also 

a) sets quality standards for drinking water in Ireland derived from EU 
directives issued between 1975 and 1980. (75/440/EEC, 791869EEC and 
'801778/EEC.j Cur regulations, which gave formal effect in irish law to these 
directives, came into force in 1988 and 1989 (S.I. 81/88 and S.I. 249189). A 
comprehensive list of the quality standards required by this legislation is provided in 
Appendix ii. 

b) describes the role of the health board in liaison with Sanitary 
authorities after the occurrence of any event which, by reason of its effect or likely 
effect on the water supplied, gives rise or is likely to give rise to a "significant risk to 
health." 

The responsibility of the health board in relation to the supply of safe drinking water 
is not specified in legislation but is mentioned in a number of circulars. This has 
given rise to some ambiguity concerning roles of the key players. This section aims to 
equip the public health physician with the necessary legal framework for : 

1) Monitoring drinking water supplies, and 
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Analvsis Cl Analysis C2 Analysis C3 Analysis C4 
Minimum Current Periodic Occasional 
monitoring monitoring monitoring monitoring 

The legislation allows considerable discretion to the Sanitary Authority in 
interpreting these regulations and, in practice, C3 and C4 analyses are rarely 
undertaken. 

GROUNDWATER 
Groundwater sources are monitored in the same way as surface water post-treatment 
i.e. according to the 55 parameters laid down in the 1988 regulations. Because of the 
natural filtration which occurs in the production of groundwater, these sources are 
usually of a purer quality than surface water. Approximately 28% of Irish water 
comes from groundwater sources and the only treatment applied (mostly in public 
water supplies) is disinfection by chlorination. No requirement is made in existing 
legislation for pre-testing of groundwater which is chlorinated before use - however a 
circular from the Department of the Environment (L9196) to all sanitary authorities 
refers to the EPA report on the pollution of the Nenagh UDC water supply and 
recommends that water samples from groundwater sources should be tested regularly 
for microbiological quality pkx to disinfection. 

2.2.2 Population size 
The 1988 regulations lay down the minimum frequency of monitoring as follows - 

Table of minimum frequency of standard analysis 

water concerned 

Minimum No. of samples per year 

Analysis 
C4 

:I) Frequency 
1 to be 
1 determined 
1 by the 
2 sanitary 
3 authority as 
6 the situation 

10 reauires 

Analysis 
C3 

Analysis Analysis 

200,000 1 1,000,000 1 360 
I article (5) shall also apply i.e. that 

water intended for use in food production undertaking and effecting the wholesomeness of the foodstuff 
in its finished form shall be monitored at least once a year (Source: S.I. No. 81 of 1988). 

I 

C1 

120 
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upon notification of the person or persons responsible for the supply of the measures 
which should be taken to improve the water quality. A disincentive may exist for 
more frequent monitoring of some private water supplies. 

2.3 The legal position of a public health physician when action is 
required as a result of unsatisfactory results. 

In the 1988 regulations the sanitary authority is identified as the responsible body for 
both monitoring drinking water supplies and where the requirements of the 
regulations are not met for taking the appropriate action. The accompanying circular 
(L13.88) however does stress that "in order to assess the risk to public health the 
County Engineer should consult the Medical OfJicer of Health, who is the appropriate 
ofJicer to decide on the need to warn users ofthe water supply and to advise on the 
measures necessary to minimise health risks" 

More recently, the Guidelines for Local Authorities on the Protection of Drinking 
Water Supplies issued by the Department of the Environment in December 1992 
recommended that each Sanitary Authority should prepare an Action Plan in two parts 
- Preventive and Active Response. It also stressed that "there should be liaison in all 
appropriate matters covered by these Guidelines with the Medical OfJicer of Health, 
who is responsible for assessing and establishing the public health risks" 

Finally the Infection Disease Regulations 1981 (S.I. No 390 of 1981) provides the 
Medical Officer of Health with a role independent of the sanitary authority by stating 
in Section X1:- 

....' ,on becoming aware, whether j?om a notiJication or 
intimation under these regulations or otherwise, of a case or a suspected case of an 
infectious disease or of a probable source ofinfection with such a disease, a Medical 
OfJicer of Health, or a Health OfJicer on the advice of a Medical Oficer of Health, 
shall make such inquiries and take such steps as are necessary or desirable for 
investigatiq the nattrre and source of such infection and for removing conditions 
favottrable to such infection." 
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3.2.1 Sampling Programme of the distribution system and locations 

1 Sampling from raw water by Sanitary Authority 

Inlet to the works 

2 Sampling treated water 

(i) Outlets from water treatment works: 
Taps should be supplied at each outlet main of the works by the Sanitary Authority. 

(ii) Service reservoirs and water towers: 
All reservoirs shall have sampling taps fitted at points representative of water leaving 
the reservoir and water tower. Where it is impossible to provide a tap on site, a t2p 
should be provided on the outlet main at the nearest possible point to the reservoir. 

(iii) Taps at consumers premises: 
Taps should be clean, in good repair, and should supply water from a service pipe 
directly connected to the main. 

3.2.2 Microbiological monitoring 

involves the repeated use of simple tests for organisms usually indicative of 
faecal or sewage pollution. Four indicator organisms are commonly looked for: total 
coliforms, thermotolerent faecal coliforms, faecal streptococci and sulphide-reducing 
clostridia. 

3.2.3 Physical Monitoring 

Consumers expect water to have an acceptable taste, smell and appearance. The 
organoleptic parameters specified in schedule 1, of the quality of Water Intended for 
Human Consumption, 1988 Regulations are colour, turbidity, odour and taste. Odour 
and taste are qualitatively assessed in all C1 and C2 analyses. Turbidity (appearance) 
is monitored in all C2 tests. 

3.2.4 Chemical Monitoring 

There are eleven physico-chemical parameters (in relation to waters natural structure) 
listed in Schedule 1, 21 parameters conceming substances undesirable in excessive 
amounts and 11 parameters conceming toxin substances, in the 1988 Regulations. 

A maximum admissible concentration (MAC) is set for these parameters. 

The physico-chemical parameters temperature, conductivity and pH are monitored in 
all C2 tests as are nitrates, nitrites and ammonia which are substances undesirable in 
excessive amounts. Any other parameters to be monitored are determined by the 
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Senior Executive Engineer - Sanitary Services and 
* Senior Staff Officer - Sanitary Services 

Senior Executive Engineer - Urban Sanitary Authority 
or any other appropriate person. 

3.3 Management of water quality anomalies 
A water quality anomaly is defined as a monitoring result which lies outside the 
intemational/national accepted range for the parameter, and where there is need for 
repeat testing or other follow-up so as to determine whether there are grounds for 
concern. (See chapter 4 for comparison with water quality incident). 

Water quality anomalies generally present in the following ways: 
Low residual chlorine level (< 0.1 mgL) in chlorinated drinking water. 

* Presence of colifoms in drinking water. 
Presence of faecal indicator bacteria in drinking water. 

* Complaints from the public. 

Water quality anomalies should be interpreted in the context of other water quality 
indicators of the system and the particular distribution zone, rather than in isolation. 

The following process should be considered whenever water quality anomalies occur: 
Confirm the accuracy of the result (e.g. re-sample, compare to other results from 
nearby, out-rule a laboratory error). 
Review the history of the particular zoneldistribution system - look for other 
indicators of possible contamination in the same zoneldistribution system. 
Generally this would mean reviewing (and geographically mapping) any recent or 
previous water quality assurance data for the system held by the local authority or 
the health board. 
Try to identify the possible source of contamination, if suspected, as a matter of 
urgency - this may be suggested by the results of previoils sampling or local 
knowledge of recent maintenance work on the distribution system etc. Sampling 
upstream and downstream to 'bracket' the likely source may be helpful. 
Correct the possibleknown source of contamination and re-sample to ensure 
clearance. 
If public health appears to be at risk pending identification or correction of the 
source of contamination, a water quality incident should be declared (see below). 

Given the potential implications of a water quality anomaly, it is imperative that 
liaison between the health board and the local authority (which is responsible for the 
quality of drinking water) should occur without delay, and that the optimum way to 
clarify and resolve the situation as early as possible is agreed. Such an approach will 
be in the interests of public health, and also avoid misuse of resources through 
duplication of effort etc. between the agencies. 

3.3.1 General procedure for the health board 
In general, when an abnormal water quality indicator comes to the attention of the 
health board, the environmental health officer will telephone the local authority to 
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Table 3.1. Management of isolated abnormal water quality 
indicators 

Initial quality I Initial action 
indicator 
Low residual chlorine I Check zone histow. 

Await confirmation. 

Total coliforms Check zone history. 
Alert owner. 
Re-sample same and 
nearby location, check 
chlorine. 

Faecal coliforms Check zone history. 
I Alert owner. 
I Resample same location 
( and upldown stream, check 

Gross contamination 
apparent 1 Incident. 

Subsequent action 

Check chlorinator etc. 
Re-sample once corrected. 
If all normallexplained, reassure. 
If any other indicator of contamination, 
see below. 
If all normdexplained, reassure. 
If definite colif&s confirmed and low 
chlorine, advise owner to boil water and 
sample upldown stream (especially if > 
l O I l O O  ml). 
If all normallexplained, reassure. 
If any other indicator of contamination, 
classify as a Water Quality Incident. 

3.4 Minimal Risk Levels 

The issue of minimal risk levels is explained by the concept of Significant Medical 
Risk Values (SMRV). .4r. SMRV is a concentration considered to be without 
appreciable risk to health if the water is consumed over a short period while the water 
supplier investigates the situation. The concept is in use in Scotland and in the United 
States and may be of help during the investigation of an anomaly. 

3.5 Surveillance of waterborne illness in humans 
Langmuir (1963) has described surveillance as the collection, collation and analysis of 
data and the prompt dissemination of information to those who need to know so that 
an action can result. 

The general assumption that drinking water causes minimal disease is probably 
incorrect. This assumption presupposes that sensitive surveillance systems are in place 
and can detect epidemics of gastroenteritis attributable to water; and that all 
waterbome gastroenteritis is detectable by sensitive surveillance systems. In reality 
such surveillance systems are not in place. Even where they exist, a rapid surveillance 
system will not detect all cases of waterbome illness. Such systems detect outbreaks. 
Water quality guidelines are based on standard tests such as total coliforms, faecal 
coliforms and heterotrophic plate counts. These tests do not confirm that water is 
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The following outlines some key aspects of the code. Included are references (in 
italics) to sections in the document: 

4.3.1 Prevention Action Plan 
In drawing up the Action Plan, there should be liaison in all appropriate matters 
with the Medical Officer of Health, who is responsible for assessing and 
establishing the public health risk (2.5). 
The monitoring results should be made available to the public and to the Health 
Board as soon as possible (4.1). 
Incidents of non-compliance (results) are to be investigated when they come to 
light (4.1). 
Local authorities are required to take all reasonable steps to warn users of a water 
supply where an unacceptable risk to public health is identified (4.1) 
Laboratory results should be available in a timelv manner, including outside office 
h p s  - specialised testing may require use of other laboratories (6.1). 
Where the nature or volume of complaints indicates that a serious problem may 
exist, the matter should be brought to the immediate attention of the County 
Engineer or other Senior Officer for appropriate action. The latter will, as 
appropriate, consult the Medical Officer of Healttn, for advice (8.3). 
Early resolution of routine incidents should lessen the threat of more serious 
occurrences (8.4). 

4.3.2 Active Response Action Plan 
answered in all cases. at the earliest possible stave. is whether 

Where it appears that there is p o b b  in the water supply source, and that such 
pollution would be likely, based on a precautionary assessment of the situation, to 
represent a danger to the health of consumers: - 

Shut off water intake to the treatment plant. 
Inform the Medical Officer of Health. 
Arrange for immediate and extensive sampling and  analysis of source and 
distribution system. 
Establish whether there is contamination of the distribution system (including 
treatment, storage and pipe network). 
If distribution reservoir supplies are uncontaminated, conserve these supplies 
as much as possible. 
If the contamination is confined to the source, decide on measures to be taken 
to remedy contamination and implement them. 
Inform the public of the problem: reassure them that pollution has not entered 
the distribution system and that the water can be used for all or specified 
purposes, but should be used as sparingly as possible to conserve supply. 

(b) Pollution in the water distribution system (10.2) 
Where it appears that there is pollution in the water distribution system, and it is 
likely, based on a precautionary assessment of the situation, to represent a danger 
to the health of consumers: 
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affected areas. This leaflet should thank the public for their co-operation and assure 
them that the supplies have been tested and are completely safe (12.1). Steps should 
be taken via leaflets and media to reassure the public on the safety of their drinking 
water for a period after normal supplies have been restored. These reassurances should 
be based on further monitoring, desirably by an agency independent of the local 
authority (12.2). 

4.4 Procedural guidelines for Health Boards in management of 
Water Quality Incidents 

Where it appears that contamination has entered either the water supply source or the 
distribution system and public health may be at risk, the local authority should inform 
the health board without delay i.e. the Medical Officer of Health (MOH), who in turn 
would provide advice on public health matters. 

I a The distinct and independent roles of the local authority and health board should be 
I respected. 

Under EU regulations (SI 81 of 1988), it is the responsibility of the local authority 
to ensure thathigh quality drinking water reaches the customer i.e. at the tap. 

[a Hence, the lead oreanisation in the management of a water contamination incident - 

will be the local authoritv (see above). 
The primarv role of the health board is, therefore, to advise the local authority in 
relation to the public health dimension. 

0 Earlv notification of the health board of the incident is clearly of paramount 
importance. 

1 The health board may form an Incident Response Team as a mechanism to bring 
together the health services expertise that may be required to provide advice on a 
range of matters to the local authority and to access health services resources if 
necessary. 

L . (. Close liaison should be established between the health board and the local 
authority as soon as possible after an incident occurs. 

a Ideally, the health board Response Team would attend the Incident Control Team 
meetings set up and chaired by the lead organisation (local authority) where all 
agencies involved would provide an input and coordinate their respective actions. 

The response by the health board would depend upon the precise nature of the 
incident and the perceived risk to public health. The following sections outlines the 
general approach for responding to such an incident. 

4.4.1 Preliminary response of the health board to a water quality 
incident 

On receiving the initial notification of an incident, the priority for the health board is: 
a To be fully briefed on the precise nature of the incident. 
a To determine the importance of the incident in public health terms. Typically, this 
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ii. Depending on the nature of the event, access to other expertise may also be 
indicated (senior dental surgeon, senior area medical officer, consultant physician, 
toxicologist, infectious diseases specialist, statistician etc.). 

The health board team may assist the local authority to respond most effectively 
and efficiently to the complex public health issues raised by the incident in a 
number of ways. For example, the team may attend the Incident Control Team 
meetings called by the local authority, or alternatively the health board team may 
come together by itselflliaise by telephone and convey their advice through 
representatives who may attend the Incident Control Team meetings. 

However, close cooperation between the local authority and the health board is 
highly desirable in such situations, and input from all involved agencies at the first 
Incident Control Team meeting would amear to be the best way to establish from 
the becjnning a good inter-agencv workinp relationship. 

Irrespective of the approach taken, it is important that the key members of all 
agencies involved are appraised of the any developments throughout the 
management of the incident. 

Each member of the health board team should maintain an incident log. This 
should record dates, times, key facts, summaries of phone calls, key decisions and 
actions agreed and taken. The need for systematic recording of events, particularly 
in the fast-moving early stages of an incident, should not be neglected as log-books 
will be of great value in writing subsequent reports etc. 

Where an incident straddles one or more administrative boundaries within the 
health sector, cooperation between the areas is essential. It may be agreed, for 
example, that the health board team would be led by the area in which the incident 
occ~rred, with d l  areas zdequa?e!y represented on the health board team. 

4.4.4 Issues to be considered by the health board team 
The importance of the incident in public health terms, based on the available 
information, should be decided first. This will determine the degree to which the 
health board becomes involved. It is advisable to anticipate the most serious scenario 
and to activate and resource an appropriate response. This can be scaled down if it is 
seen that the incident is less serious than expected. The process should incorporate a 
degree of flexibility given the evolutionary nature of such events. 

The key functions of the health board team are: 
To determine the public health risk posed by the incident (risk assessment). 
To agree a mechanism for best assisting the local authority in resolving the incident 
(see above). 
To determine the need to activate primarylsecondary level health care services. 
To determine the need for an outbreak investigationlpost incident disease 
surveillance. 
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Review communications 
Depending on the nature and severity of the incident, it may be appropriate to inform 
the following at an early stage, as their input at short notice may prove invaluable: 
- MOH for the relevant area(s). 
- Principal Environmental Health Officer for relevant area(s). 
- Programme Manager Community Carelchief Executive Officer. 
- Communications Officer. 
- Chief Ambulance Officer (? need to activate the Major Emergency Plan). 
- Advance warning to the laboratories (if increased sampling is likely). 
- Consultant Microbiologist . 
- Public Analyst. 
- Poisons Information Centre. 
- Local hospital A&E Departments. 
- Local general practitioners. 
- Local pharmacists 
- Department of Health. 
- Other agencies (if not already aware). 

4.4.5 Advice on termination of public alert 
It is the function of the local authoritv, following consultation with the health board, 
to inform all consumers in affected areas that the Public Alert has been terminated 
(see above). In effect, the health board Response Team would review the results from 
the water quality sampling programme over an appropriate period and consult with 
other agencies as necessary so as to decide whether water supplies are judged to be 
safe from the public health perspective. The facts upon which the decision is based 
should he carefully recorded. All reports or monitoring data should be obtained from 
any agency involved in a monitoring programme. 

Ideally, reassurance of users should be based on monitoring provided by an agency 
independent of the local authority (see !om! au&ority guidelines above). 

4.4.6 Incident Report 
Throughout the evolution of the incident, Interim Reports may be produced as 
necessary. A Post-Incident Report should be prepared by the Health Board Response 
Team and a post-event debrief conducted. The report should summarise the 
background and the overall management of the incident. Special attention should be 
given to any lessons learnt from the incident, and recommendations how similar 
events might be prevented or managed in an even more effective way in the future. 
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Chapter 5 

Specific Water Quality Issues 

5.1 Chemical contamination in a drinking water supply 

Chemical contamination of drinking water differs from microbiological contamination 
in a number of ways:- 

-over a million chemicals are now in existence, many synthetically produced, 
compared with a relatively small number of infectious agents 
-human toxicity data is limited for many chemicals 
-chemical exposure may come from multiple sources e.g. the exposure 
through drinking water is only a coliiponent of the total exposure risk which 
must be assessed 
-infectious agents usually have a short-term risk associated with a defined 
incubation period while chemicals in drinking water are more likely to have 
longer-term effects which may involve carcinogenesis. 

Because of these factors the role of the health board in dealing with an episode of 
chemical contamination is to establish the risk and to advise the sanitary authority and 
the public accordingly. This will follow the framework suggested for any incident 
affecting drinking water supplies (see Chapter 4) and will involve consultation 
between E.H.O.'s, D.C.C.IM.0.H. and the Regional Public Health department. The 
following steps are suggested in this situation: 

Step 1: Identify the Chemicds This may be obvious because of the situation e.g. lorry 
spillage etc. Where this is the case ask the company 
involved for the Material Safety Data Sheets (MSDS) on 
the substance which will outline the risks through 
inhalation etc. The Health and Safety Authority will also. 
have copies. Alternatively, in an emergency situation, the 
Fire Service Database may have relevant information 
which will specify whether the spillage can be washed 
into drains. 

If the chemical is unknown, consult actively with the 
laboratory undertaking the investigation. If their range of 
test facilities is not sufkicient it may be necessary to 
arrange for samples to be sent to a specialist laboratory. 
N.B. Check that the laboratory is accredited. 

If the chemicalis are identified on a screening system 
which tests for the presence of multiple chemicals (e.g. 
GCMS) ask the laboratory to do a more exact test for 
quantification of levels. 
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Step 5: Consult sources of 
advice 

See appendix for contacts. 
These could include the Public Analyst, EPA, Department 
of Health, external specialist agencies (e.g. toxicology 
units, laboratories, advisory se~ices,toxicology databases 

Step 6: Establish surveillance Contact local G.Ps., Pharmacists, Hospital Ah? Dept., etc. 
for potential effects to ask if unusual patterns of illness are occurring. 

Establish notification mechanism. 

5.2 Blue-Green Algae 

5.2.1 Introduction 

The Blue Green Algae (or more correctly known as the cyanobacteria) are a group of 
photosynthetic Prokaryotes with considerable adaptive capacity to thrive in aquatic 
and terrestrial habitats Their principal photosynthetic pigment is chlorophyll a but 
various quantities of accessory phycobilins (chiefly phycocyanin and phycoerythnn) 
contribute to their glaucous, bluish, brownish or even red coloration. 

They are widespread in aquatic environments most notably in freshwater lakes and 
reservoirs. They can also be found in the inter tidal zone of sea-shores on damp 
rocks, salt marshes, tree trunks and river beds. The lakes and reservoirs susceptible to 
algal scum formation by blue-green algae are generally located between the latitudes 
65"N - 5 5 3 .  They are usually most prominent in the summer period at higher 
latitudes but can occur though most of the year in tropical water. 

About 40 species of cyanobacteria are listed in the literature as having toxic 
properties. The species of cyanobacteria that pose a potential threat to health include 
the planktonic forms which float freely in bodies of water and may occasionally form 
a scum or bloom at the water surface. These blooms are becoming more common in 
Europe, probably as a result of eutriphication, thus emphasising the need to protect 
impounded surface water sources particularly lakes and reservoirs from discharges of 
nutrient rich effluents. 

Many reports describing cases of cyanobacterial (blue-green algae) poisoning have 
been documented in the literature dating from 1842. Poisoning incidents have been 
reported from Australia, South Africa, North and South America, Asia and at least 
sixteen European countries, including the U.K. and Ireland. Cases of acute exposure 
have resulted in the deaths of birds, dogs, sheep and cattle as well as widespread fish 
kills. No human deaths have been reported. 
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Rifampicin has been shown to be an effective chemoprotectant and anti-dote against 
the toxicity of microcystins (hepototoxin producing cyanobacte~ia). 

Although the short-term hazards to health are becoming clearer, for example through 
acute poisoning, there are increasing grounds to indicate that cyanobacterid toxins 
may also present longer-term health hazards through episodic and sub acute 
exposurelingestion. 

Some cyanobacterial toxins are thought to be potentially potent tumour promoters e.g. 
Nodularin, a suspected liver carcinogen. No epidemiological study has directly linked 
cyanobacterial contamination of water supplies to malignant disease in humans. 
However cyanbacteria can be a major source of trihalomethane precursors which 
have been linked in several studies to an increased incidence of human malignant 
disease, particularly bladder cancer. An epidemiological investigation into birth 
defects has suggested a link with reservoirs which were affected by toxin producing 
blooms. 

Many of the reports of presumed cyanobacterial poisoning of humans are open to 
criticism. Most case definitions have been poor and very few studies have reported 
any analytical epidemiology. A diagnosis is often made by exclusion of other 
possible causes. Nevertheless, the weight of evidence from animal poisonings, 
laboratory studies and form human illnesses that have been documented provides 
strong evidence that cyanobacteria are a hazard to human health. The risks posed by 
cyanobacteria however are still far from clear. 

5.2.4 Methods for Detection of Cyanobacteria and Cyanotoxins 

Microscopic examination of water samples can be used to assess the presence of 
cyanobacteria and the number of cells/filaments present can be quantified. Currently 
methods are not available for the detection of cyanotoxins in human or animal fluids 
and tissues. For environmental samples bioassays involving whole live animals, 
generally mice, have been traditionally used to measure acute toxicities of 
cyanobacterial blooms. High Performance Liquid Chromatography (HPLC) together 
with Thin Layer Chromatography (TLC), Fast Atom Bombardment Mass 
Spectrophotometry (FAB-Ms) and Gas Chromotography are used for the purification 
and quantification of toxins. Two biologically based methods, Enzyme-linked Protein 
Irnmunosorbent assay (ELISA) or Protein Phosphatase (PP) bioassay can also be used 
for the quantitative analysis of microcystins in natural waters at low concentrations. 
Rapid analytical methods for field detection are currently being developed. 

Based on available knowledge, it is not clear how great a hazard algal toxins pose in 
drinking water; there are no legal standards on the number of cells or the level of 
toxins that would give guidance on when water should not be used for drinking. 
However, because the cell number can multiply rapidly and a a water containing the 
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That cyanobacterial toxins present hazards to human and animal health is f i l y  
established. The quantification of these hazards into risks is however complex and 
constrained by a lack of knowledge of the type and quantities of cyanobacterial toxins 
in aquatic environment. 
Toxin purification and characterisation from natural blooms and cyanobacterial 
isolates is a rapidly expanding field which is being assisted by advances in high 
performance liquid chromatography, stereochemical analysis, electrospray mass 
spectrometry and two dimensional nuclear magnetic resonance spectroscopy. 

Before any assessment can be made of the risks associated with cyanobacterial 
contamination of potable water supplies, much greater information needs to be 
gathered. There is a need for more detailed monitoring of recreational and potable 
waters for the presence of cyanobacteria. This monitoring has to be linked to 
epidemiological and microbiological studies of exposed populations. 

5.3 Considerations When Normal Water Supply Cannot Be 
Maintained. 

When normal water supply cannot be maintained interruptions in supply may result 
and the quality of the water supplied may deteriorate. 

5.3.1 Interruptions to supply. 

When interruptions to supply are planned, key settings and vulnerable groups - where 
the interruption to supply poses a greater than average risk - should be identified and 
their supply protected and maintained if at all possible. 
Key settings include: hospitals, hospices, nursing homes, residential homes, 
residential schools, day-care centres, children's homes, GP's surgeries and Dentist's 
surgeries. 
Health and social care premises require a continuous water supply for a number of 
purposes, including: personal hygiene, hygiene in operating theatres, sterilisers, 
cooiing of powered instruments in dentistry, food preparation, domestic cleaning. 
Vulnerable groups include: home haemodialysis patients, people with chronic 
gastrointestinal illness with diarrhoea, patients with colostomie, ileostomies, leaking 
fistulae and incontinence problems, recently discharged post-operative hospital 
patients. 
Local arrangements may be needed to ensure that home haemodialysis patients are 
able to dialyse in hospital if their domestic water supply is interrupted. Local health 
workers including general practitioners should be able to identify those at risk. 
In addition those with mobility problems due to age, disablement or disease, who 
cannot fetch water from stand pipes or fill buckets from their taps to cope with periods 
of interrupted supply, may also be vulnerable. 

Because of the vulnerability of their product food businesses including milk producers 
merit special consideration and advice. Food businesses may need to consider 
whether they can continue to operate safely. 
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hand washing, cleansing of food preparation surfaces, dishes and other utensils, 
flushing of toilets and disposal of nappies and sanitary towels. 
A specimen advice for the domestic consumer is included, with additional points to be 
considered for food businesses (appendix v). 
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B. Fluoridation 

i. Health (Fluoridation of Water Supplies) Act, 1960 (No. 46 of 1960) 
The legal provision for the fluoridation of public water supplies is contained in the 
Health (Fluoridation of Water Supplies) Act, 1960. The Act gave health authorities 
general responsibility for the fluoridation of water supplies specified in regulations 
made by the Minister in pursuance of the Act. 

ii. Health (Fluoridation of water supplies) Regulations 1971, (S.I. No. 119 of 
1971) 
The responsibility for fluoridation of water supplies was transferred to Health Boards 
from 1st April 1971, under the Health Act of 1970, with the Sanitary Authority 
continuing to be responsible for the operation of fluoridation on an agency basis. 

iii. Fluoridation of Public Water supplies (Circular 1411977) - Department of 
Health 
In this circular, the Department of Health considers that Health Boards might assume - 
responsibility for monitoring the fluorine content of fluorinated water supplies in their 
community care areas as well as for ensuring, in consultation with the local authority - 
concerned, that other water supplies suitable for fluoridation are equipped as resources 
permit. 

The Department of Health envisages that responsibility for the day to day monitoring 
of the fluoride content of fluorinated water supplies and generally for implementing 
the fluoridation programme will normally be assigned to the Chief or Senior Dental 
Surgeon. The Directors of Community Care will have a general responsibility to the 
Programme Manager, Community Care, for the satisfactory operation of fluoridation 
in the Board's area. 

The Regulations made by the Minister under the 1960 Act provide that the amount of 
fluorine which may be added to a water supply shall be such that the water, after the 
addition of fluorine, shall contain not mort than one part of fluorine, or not less than 
8110th~ of one part of fluorine, per million parts of water. 

As required by the regulations made under the Act, a dailv colorimetric test should be 
carried out to determine the fluoride content of the water. This is normally done at the 
water-works by the water-works staff. A report summarising the dosing rates and 
results of colorimetric tests should be forwarded by the waterworks engineer to the 
Medical Officer of Health as soon as possible after the end of each month. 

The regulations also require a distillation test to be carried out at fortnightly intervals 
during the first six months of fluoridation of a water supply and at intervals not 
exceeding four weeks thereafter. The distillation test should be made by the Public 
Analyst The distillation test is intended to be an independent check at regular 
intervals on the fluorine content of water. 
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discharged from premises used for carrying on any trade or industry (including 
mining), but does not include domestic sewage or storm water. 
"Sewage effluent" means effluent from any works, apparatus, plant or drainage pipe 
used for the disposal of waters of sewage, whether treated or untreated. 

E. Euro-uean Communie Regulations & Circulars .from the Department qf the 
Environment 

i. European Communities (Quality of Surface Water intended for the 
Abstraction of Drinking Water) Regulations, 1989. ( S.I. No. 294 of 1989) 
These regulations relate to surface water sources used or intended for use in public 
water supplies, they are concerned with the quality of raw water and the appropriate 
treatment methods to produce drinking water. The following responsibilities are 
placed on Local Authorities 
- to classify surface waters used or intended for abstractions in accordance with 
specified quality standards 
- to prepare action programmes, where appropriate for improvement of water quality 
- to monitor the quality of surface water. 

They do not apply to private water supplies or to either public or private supplies 
abstracted from groundwater sources. 

ii. European Communities (Quality of Bathing Water) Regulations 1988 S.I. No. 
84 of 1988 

These regulations set out quality standards specified in the Second Schedule of the 
Regulations for waters in which bathing is practised. The Second Schedule sets out 
the bathing water quality standards 

For the parameter total coliforms, the standard is 5 5,000 / 100 ml. 
(to be conformed with by 80% of samples and not to be exceeded by any two 
consecutive samples) 

The parameter faecal coliform standard is 5 1,000 1 100 ml 
(to be conformed with by '80% of samples and not to be exceeded by any two 
consecutive samples) 

These parameters provide helpl l  guidelines when deciding on appropriate advice for 
the public re. use of water for personal hygiene during a water alert. 

iii. European Communities (Quality of Water Intended for Human 
Consumption) Regulations 1988 (S.I. No. 81 of 1988) 

'Drinking Water & Public Health' producedjointly by the Departments ofpublic Health 14/05/98 41 



The Department of Environment has sent various Circulars to the Sanitary 
Authorities clarifying these regulations. Of these circulars, Circular L13 / 88 specifies 
the liaison between the Sanitary Authority and Health Boards in more detail. 

The mamimum admissible concentration (MAC) for faecal coiifirma in these three 
relevant EU directives are shown in table A1 

Table Al. 
Criteria and Recommended or Mandatory Limit Values 

for Faecal Coliforms in relevant E.C. Directives 

E.C. Directive or 
Ministerial Regulations 

Maximum Admissible 
Concentrations (MAC) Note@) 

Surface Water Regulations A1 Waters ,- 1,000 / lOOml 
A2 Waters 5,000 / IOOml 
A3 Waters 40,000 / IOOml 

Bathing Water Regulations 

Drinking Water Regulations 

Guide value Note 

Shellfish (791923EEC) - < 300 / 100ml (5) 

Notes 

(1) To be conformed with by 80% or more of samples and not to be exceeded by any two 
consecutive samples in any case. 

(2)  To be conformed with by 95% or more of samples and not to be exceeded by any two 
consecutive samples in any case. 

(3) Analysis by membrane filtration procedure. 

(4) Analysis by multiple tube technique (Most Probable Number) 

( 5 )  Value applies "in the shellfish flesh and intervalvular liquid" - but pending the adoption of 
another Directive, on the protection of the consumers of shellfish products, "it is essential that this 
value be observed in waters in which live shell fish directly edible by man". 
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on the need to warn users of the water supply and to advise on the measures 
necessary to minimise health risk. 

G. Denartment o f  Environment. Protection o f  drink in^ Water Suppl& 
Guidelines for Local Authorities. December 1992 

These guidelines were sent to each Local Authority on the 14th December 1992 and 
represent the definitive version to which regard should be had by Local Authorities in 
developing action plans required for the protection of drinking water supplies. These 
guidelines advise the Local Authorities on prevention of contamination of drinking 
water supplies and on dealing with major incidents which may require emergency 
action. 

These guidelines are principally to assist Local Authorities to prepare an action plan 
for the protection of drinking water suppliei: The action plans have two parts. 

(1) The f i s t  part should focus on prevention and develop a systematic approach to 
operation and maintenance, management of sources, treatment plants, reservoirs and 
distribution systems. 

(2) The second part of the action plan should be concerned with an active response, it 
should deal with the preparation and co-ordination of actions to be taken, first where 
contamination of any significant nature occurs or is indicated, and second where this 
contamination is sufficiently serious to represent an emergency, 

The emergency may be deemed to have occurred where it appears that pollution has 
entered the drinking water distribution system and is likely, based on a precautionary 
assessment of the situation to represent a danger to the health of cons-. 

The following sections of the guidelines state when liaison with thc kiealth Board is 
recommended - 

2.5 There should be liaison in all appropriate marterr covered by these gwi&lines 
with the Medical 0-ficer gf Health who is resoo- 
the public health risk. 

4.1 Monitoring of Supply to Consumer 

"The monitoring results should be made available lo the public and ro the J&& 

as soon aspossible" 

5 "Sampling points chosen should be represenrorrvc of  rhr c,nrlrc dt.rrrrhturon 
network" 

8.3 Where the nature and volume of complaints indicu~es r h t  d srrrow prohirm v, 
exist, the matter should be brought to the immediate atrenrron ofthe C'outuy Engmwrr 
or other senior of/icer for appropriate attention. The latter will, as oppropnare. 
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APPENDIX ii 

Quality Standards as set out in the 1988 Regulations 

Maximum (53) and Minimum (2) Admissible Concentrations for fifty five 
parameters in Drinking Water Regulations 

A. Organoleptic Parameters 

Parameter 

1. Colour 
2. Turbidity 

3. Odour 

4. Taste 

B. Physico-Chemical Parameters 

Parameter 

Temperature 
Hydrogen Ion 
concentration 
Conductivity 
Chlorides (Cl) 
Sulphates (SGj 
Calcium (Ca) 
Magnesium (Mg) 
Sodium (Na) 
Potassium (K) 
Aluminium (Al) 
Dry Residues 

Maximum Admissible Concentration 

20 mgll PtKo Scale 
I o m g i s i ~ ,  
4 Jackson units, Nephelometric units 
2 at 1 2 ' ~  Dilution number 
3 at 2 5 ' ~  
2 at 12OC Dilution number 
3 at 25OC 

. . 
Maximum Admissible Concentration 

1,500 US an'' at 2 0 ' ~  
250 mgll 
250 mgll 
200 mgll 
50 mgll 
150 mgA 

12 mgll 
0.2 mgil 
1 :000 mgll, after drying at 1 80°C 

'Drinking Water & Public Health'producedjointly by the Departments of Public Health 14/05/98 47 





(c) On-line Sources of Information 

Medline on CD rom is essential and is the first place to search for information. When 
one is familiar with Medline and adept at searching the database, the option of 
searching other databases online should be considered. Some of the more useful 
databases are: 

Hazardous Substances Databank (HSDB): produced by the National Library of 
Medicine Bethesda USA is available from Datastar or as part of CHEM-BANK from 
Silverplatter. 4,400 hazardous chemicals covered. This is a very useful first stop 
database when seeking information on a particular chemical. The data on each 
substance is arranged into 9 broad subject categories as follows: 

TI Manufacturing/Use Information 
T2 Chemical and Physical Properties 
T3 Safety and Handling 
T4 Toxicity/ Biomedical Effects 
T5 Pharmacoloev ~ ~ - ---~ ----- ~ - .  

T6 ~nvironmenFal FateIExposure Potential 
T7 Exposure Standards and Regulations 
TX ~oni tor ing  and Analysis c it hods 
T9 Additional References. 

Within each category sub-paragraphs can also be grouped together in sub-categories 
for example if there are commonly 3 types of adverse effects, the data relating to each 
adverse effect will be grouped together. The text gives the main points and findings 
of articles in bullet form followed by the actual reference. Because of how the data is 
ordered it is easy to find the required information. 

The Dictionary of Substances and their Effects (DOSE): provides data on over 4000 
chemicals and the impact they have on humans, animals and the environment. One 
just types in the name of the substance of concern. Matching records are shown e.g. 
nitrate - when entered all substances with nitrate are shown, it was necessary to go 
through the records to identify the appropriate nitrate - calcium nitrate was chosen to 
find the needed information, the concern being nitrate contamination of water 
supplies. Octamethylcyclotetrasiloxane of Nenagh 1996 was searched and not found. 
Only 2 records relating to dimethylsiloxane, and polydimethylsiloxane were shown. 
When this database covers the substance of concern it is very useful. The information 
given includes levels allowed under different legislation, toxicity data ,environmental 
fate and is kl!y referenced. 

Toxline and Toxline Plus: from Silverplatter - similar in format to Medline but more 
toxicological databases are covered. 

Internet: Contact site - http:/latsdrl .atsdr.cdc.gov:80XO/mrls.htm - The Agency for 
Toxic Substances and Disease Registry (ATSDR) has developed minimal risk levels 
for hazardous substances. These levels serve as screening levels and give an estimate 
of the daily human exposure to a hazardous substance that is likely to be without 
appreciable risk of adverse non-cancer effects. 
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POINTS TO CONSIDER FOR FOOD BUSINESSES 

1. Consider whether production can be re-scheduled to a time when the water 
supply is assured. 

2. Consider using disposable equipment etc. and slicing and wrapping food in 
advance, when water is available, for sale during periods when it is not. 

3. Where a food business remains in operation during a period of cuts to water 
supplies enough water must be stored to last duration of the cut. Any 
containers used for such storage should be disinfected, using a disinfectant 
approved for the purpose, and maintained in a clean conditioil. 

4. Sufficient water, at a suitable temperature for hand or equipment washing, 
must be available. 

5. Drinks vending machines should be switched off unless their output can be 
assured as potable. 
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Public Alert: Drinking Water 

First Notice 

Affected Areas 

The Sanitary Authority wishes to alert the public to Boil All Water for consumption: 

+ Water should not be used unboiled for 

drinking 
food preparation, 
and brushing of teeth. 

+ Water can be used for personal hygiene, bathing and flushing toilets. 

+ Boil water by bringing water to a rolling, vigorous boil and allow to cool. Cover 
and store in a refrigerator or cold place. Water from the hot tap is not safe to 
drink. Domestic water filters will ncjt guarantee that water is safe to drink. 

+ Discard icecubes in fridges and freezers. Make ice from water prepared for 
drinking. 

+ Use water prepared for drinking when preparing foods, that will not be cooked 
(e.g. washing salads). 

+ It is safe for children and adults to drink commercial bottled mineral water. 

+ Prepare baby feeds with water that has been brought to the boil once and cooled. 
Do not use water that has been reboiled several times. If tap water is unavailable, 
use bottled water that has been brought to the boil and cooled. Avoid using water 
that is fizzy unless boiling has removed all the fizzziness. Check the label: water 
in bottles labelled "natural mineral water" is not required to meet all the standards 
of tap waters. Do not use natural mineral water with concentrations greater than 
the following for infant feeding: 

sodium 200 milligrams per litre (mgll) 
nitrate 100 mgll (best below 50 mgll) 
nitrite 3 mgll 
sulphate 500 mgll 
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Review communications 
Depending on the nature and severity of the incident, it may be appropriate to inform 
the following at an early stage, as their input at short notice may prove invaluable: 

MOH for the relevant area(s). 
Principal Environmental Health Officer for relevant area(s). 
Programme Manager Community Carelchief Executive Officer. 

Communications Officer. 
Chief Ambulance Officer (? need to activate the Major Emergency Plan). 
Advance warning to the laboratories (if increased sampling is likely). 
Consultant Microbiologist . 
Public Analyst. 
Poisons Information Centre. 
Local hospital A&E Departments. 
Local general practitioners. 
Department of Health. 
Other agencies (if not already aware). 

Advice on termination of incident (Chapter 4, section 4.4.5) 
Incident Report 
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Request an up-to-date map of the distribution system and presumed affectedat risk 
areas, clearly marked with the location of the incident and abnormal sampling 
Iccation(s) to date (e.g. send by Fax or courier if possible). 

'Drinking Water & Public Health'producedjointly by the Departments of Public Health 14/05/98 52 



: :, :, ; 
., ..>.: . , 

P. Minimum required concentration (MRC) for softened water 
1 .  Total hardness 60 mgll Ca (MRC) 
2. Alkalinity 30 mgll HCO, (MRC) 
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D. Parameters Concerning Toxic Substances 

Parameter Maximum Admissible Concentration 

Arsenic (As) 
Cadmium (Cd) 
Cyanides (CN) 
Chromium (Cr) 
Mercury (Hg) 
Nickel (Ni) 
Lead (Pb) 
Antimony (Sb) 
Selenium (Se) 
Pesticides and related products 
- substances 

considered separately 
- total 
Polycyclic aromatic 
hydrocarbons 

50 ugll 
5 ugll 
50 ugll 
50 ug/l 
1 ug/l 
50 ugll 
50 ugll (in running water) 
10 ug/l 
10 ugll 

0.1 ug/l 
0.5 ugll 
0.2 ugll 

E. Microbiological Parameters 

Parameter Results: Maximum Admissible 
Concentration 

Volume Membrane Multiole 
oftbe & 2lb.e 
sajD& Method Method 
m 

48. Total ~oliforms(') 100 0 M P N 4  
49. Faecal Coliforms 100 0 MPN< 1 
50. Faecal Streptococci 100 0 M P N 4  
5 1. Sulphite-reducing 20 - MPNLl 

Clostridia 
m: Maximum 
&f Admissible 
sajD& Concentration 
hQd _CM_acl 

52. Total Bacteria counts 37°C 1 No significant 
for water supplied for increase above 
human consumption 22OC 1 

53. Total bacteria counts 37OC 1 20 
for water in closed 
containers 22OC 1 100 

('I Provided a suficient number of samples is examined (95% consistent results) 
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APPENDIX iii 

NOTIFICATION OF A WATER QUALITY INCIDENT - 
Check list 

Date & time of notification. 

Name, title, address, phone numbers (office hours, out of hours, mobile), Fax 
number of informant. 

Similar details for person in chargelcontact person of the local authority Incident 
Control Team. 

Date & time of the incident. 

Description of the incident - location, suspected agent(s), degree of contamination, 
likely to worsen etc. 

Explanation (if known) for the incident. 

The geographical area(s) considered to be at risk (townlands, streets etc.). 

The number of persons potentially at risk (estimated). 

Has the public already been exposed or is the risk imminent. If so; the number of 
persons presumed to be affected (note typical symptoms, severity, number of 
hospital admissions etc.). Such information may trigger an outbreak investigation. 

Expected duration of risk. 

Is the situation likely to deteriorate - weather conditions etc. 

Results of any analyses to date from individual laboratories (be aware of the 
possibility of laboratory error: e.g. is the laboratory accredited?; is there a quality 
assurance programme for the methodology used?). 

What is the history of the water supply - any water quality problems over the last 
year or so, maintenance work, previous incidents etc.). If so, details to be 
forwarded. 

Details of agencies already involved (dateltime informed and summary of their 
actions/plans to date). 

Arrangements by the local authority for a Public Alert, informing the media etc. 
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APPENDIX iv 

HEALTH BOARD RESPONSE TEAM - Check list of issues 

Organisational issues 
Agree on a lead person within the health board team. 
Agree on the core members of the response team (advice may be sought from 
others who may subsequently be co-opted). 
Record the names, titles, addresses, phone, Fax, mobile numbers, and E-Mail of 
Response Team members. 
Clarify the role of the team (e.g. advising the local authority, outbreak investigation 
etc.). 
Clarify the role of each member. 
Remind all member to maintain an incident log-book and to retain photocopies af 
any Fax transmissions received or seni'and the 'messages sent' output from the 
machine. 
Draw up a list of sources for specialist advice (contact details whether in this 
country or abroad). 
If indicated, to obtain extra resources to enable the health board team to carry out 
its function effectively (secretarial/clerical support, after-hours support, mobile 
telephones for key staff, media spokesperson, health services resources for an 
outbreak investigation etc.). 
Consider the need for an on-site inspection at the location of the incident. 
Consider the legal dimensions that the incident may pose subsequently. 
Agree on a mechanism for briefing health board staff receiving enquiries from the 
public (e.g. drafting a general response in line with the Public Alert issued by the 
local authority). 

Rkk assessment 
Review the nature of the incident (see above). 
Review the actions to date and known plans of the local authority and other 
relevant agencies. 
Obtain copies of relevant reports and analyses. 
Obtain copies of the local authority media releases (ensure consistency with the 
public health risk). 
Based on the data available, assess the degree of public health risk. 

Liaison with the local authority (lead organsation) 
Agree on the mechanism for providing advice to the local authority e.g. attending 
the local authority Incident Control Team meetings. 

Consider the need to initiate an outbreak investigation and controlprocess 
If the information suggests that persons in the at-risk area(s) have been exposed, 
the need for case-finding etc. should be considered. 
Consider the need to activate primaryisecondary health care services. 
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APPENDIX v. 

Specimen 'Boil Water' notices & advice for the consumer to 
accompany 'Boil Water' notice 

SPECIMEN BOIL WATER NOTICES 

PUBLIC ALERT : DRINKING WATER 

First Notice 

Local Authority: 

Affected Area (s): 

Water should not be used until further notice except for: 

Flushing of toilets 

* Flushing of internal house pluming systems. 

Discard ice cubes in fringes and freezers. 

Check water in central heating systems 

Alternative supplies for drinking, cooking and personal hygiene purposes will be 
made available at: 

Further information and advice from the following phone numbers: 

Location 

(afier hours) 

Time (approx) 

Please advise of elderly or disabled persons who may require special assistance. 

Please also advise on unoccupied residences and how occupier may be contacted. 

A further notice will issue 
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SPECIMEN ADVICE FOR THE DOMESTIC CONSUMER 

If the potability of water from the tap, or from temporary means of supply such as 
bowsers, tankers or standpipes, cannot be guaranteed, advice aloc; the following lines 
should be considered: 

Boil all water for consumption. Bring water to the boil and allow to cool. 
Cover and store in a refrigerator or cold place. Water from the hot tap is not 
sage to drink. Domestic water filters willnot guarantee that water is safe to 
drink. 

Use clean containers when storing boiled water, or when drawing water from 
standpipes or bowsers. 

Make& from water prepared for drinking 

Clean teeth with water prepared for drinking 

Use cooled boiled water when preparin~ foods that will not be cooked (e.g. 
for washing salads or mixing cold sweets). 

Prepare babies' feeds with water that has been brought to the boil once and 
cooled. Do not use water that has been reboiled several times. If tap water is 
unavailable, use bottled water that has been brought to the boil and cooled. 
Avoid using water that is fizzy unless boiling has removed all the fizziness. 
Check the label: water in bottles labelled "natural mineral water" is not 
required to meet all of the standards for tapwater and other bottled waters. & 
not use natural mineral water with concentrations greater that the following 
for infant feeding: 

sodium 200 milligrams per litre (mgil) 
nitrate 50 mgll 
nitrite 3 mgil 
sulphate 500 mgil 

Use hot tap water and washing up liquid to clean surfaces. dishes and other 
utensils. 

Wash hands thoroughly, using soap and tap water, before and after preparing 
food, after going to the toilet and before eating. 

Do not flush thetoilet every time it is used. Flush it form time to time to 
avoid blockage. 

Place disposable nappies and sanitaw towels in a polytbene bag and place 
them in the dustbin. Remember to wash your hands thoroughly after 
changin~ babies' nappies. 
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APPENDIX vi 
Sources of Information 

(a) WATER ON-CALL PACK 

WHO: Guidelines for drinking water quality (2nd edition) volume 2. Health criteria 
and other supporting information. Geneva: 1993 

S.I. No. 81 of 1988. European communities (quality of water intended for human 
consumption) regulations, 1988. Dublin: Stationary office 1988. 

WHO: Guidelines for dnnking water quality (2nd edition) volume 1. 
Recommendations. Geneva: 1993. 

Public Health Laboratory Service. Strength of association between human illness and 
water: revised definitions for use in outbreak investigations. Communicable Disease 
Report 1996: 6;65,68. 

Kramer MH, Henvaldt BL, Craun GF, Calderon RL, Juranek DD. Surveillance for 
waterborne - Disease Outbreaks -United States, 1993-1994. In: CDC Surveillance 
summaries, April 12, 1996. MMWR; 45 (No ss-1): 1-33. 

Lee YW, Dahab MF, Bogard I. Fuzzy decision making in ground water nitrate risk 
management. Water Resources Bulletin 1194; 30: (1): 135-48. 

Codd GA, Roberts C, (Eds). Public Health Aspects of Cyanobacteria (blue-green 
algae). PHLS Microbiology Digest 1991; 8 (3): 79-100. 

(b) WATER BOOKSHELF 

EPA: Parameters of Water Quality (Interpretation and Standards). Environmental 
Protection Agency, Ireland, 19xx. 

Environmental Research Unit: Water Quality in Ireland 1987-1990. Part 1 General 
Assessment. ERU, Ireland, 19xx. 

Water Pollution Advisory Council. A Review of Water Pollution in Ireland. An 
Foras Forbartha, Dublin, 1983. 

Department of Health. Drinking Water Supplies: A Microbiological Perspective, 
London; HMSO, 1993. 

Scannell Y. Environmental and Planning Law in Ireland. Dublin: The Round Hall 
Press Ltd, 1995. 

Environmental Protection Agency. Nitrates in Ground Water, County Cork (North). 
E.P.A., Ireland, 1997. 
* Available for each area of country. 

EPA The Quality of Drinking Water in Ireland. A report for the year 1995 with a 
review of the period 1993- 1995. Environmental Protection Agency, Ireland, 1996. 
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Other Databases: 
CHEM-BANK frbm Silverplatter encompasses 4 databases. 
HSDB: as described above. 
RTECS: The Registry of Toxic Effects of Chemical Substances from the U.S. 
National Institute for Occupational Safety and Health, provides toxicity data for over 
110,000 chemicals including more than 300,000 compound names. 
OHMTADS: The Oil and Hazardous Materials Technical Assistance Data System to 
inform response to spill emergencies. 
CHRIS: The Chemical Hazard Response Information System provides information 
for emergency response, accident prevention, and safety procedure in the 
transportation of hazardous chemicals. 

EINECSplus - CD comprises two databases the European Inventory of Existing 
Commercial Chemical Substances (Einecs) and the list of dangerous substances 
whose classification and labelling is prescribed by EC legislation. Information on 
over 100,000 chemical substances. The list of dangerous substances covers over 
1,000 chemical substances. 
One disc, available as once offpurchase only. 

Water Resources Abshacts:A collection of water related research reports submitted by 
government agencies, research institutes, independent contractors, and universities. 
2 discs, updated quarterly. 

The Environment Library:A database of over 300,000 environment-related sources. 
One-third of the libraries materials were published since 1980 and with almost 4,000 
covering materials published before 1900. 

No one database will fulfil all the information needs of the Specialist in Public Health 
Medicine. Useful additional information will be got from a number of sources. The 
option of seeking a customised search from the commercial information services is 
another option. T 

I~sefu l  telephone numbers (including out of hours numbers) 

Local colleagues Ambulance Officer 

Outside district 

Fire Officer 
Public Health Medicine colleagues, including trainees 
Er?viromental Health Devartrxnt 
Public Analyst 
Health and Safety Officer 
Senior Area Medical Officers 
Local Authority Engineer 
Communications Officer 

EPA 
Department of Health 
Health & Safety Authority (HSA) 
Toxicology departments at Universities & RTCs 
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Parameters Concerning Substances Undesirable in Excessive Amounts 

Parameter 

Nitrates (NO,) 
Nitrites (NO,) 
Ammonium (NH,) 
Kjeldahl Nitrogen 
(K Mn 0,) oxidizability 
Hydrogen Sulphide (S) 
Substances 
extractable in 
chloroform 
Dissolved or emulsified 
hydrocarbons (after extraction by 
petroleum ether); Mineral oils 
Phenols (C,H,OH) 
Boron (B) 
Surfactants (reacting with 
methylene blue) 
Other organochlorine 
compounds not covered by 
parameter No. 46 
Iron (Fe) 
Manganese (Mn) 

Maximum Admissible Concentration 

50 mgll 
0.1 mgll 
0.3 mgll 
1 mgll 
5 mgll 
Undetectable organoleptically (ugll) 
No significant increase above 
background level (mgll) dry residue 

10 ugll 

0.5 ugll 
2,000 ug/l 
200 ug/l 
(Lauryl sulphate) 
100 ugll 

200 ugll 
50 ugh 
500 u d l  

- 
Copper (Cu) - 
at outlets ofpumping under treatment works and their substations. 

3,000 ugll 
after the water has been standing for I 2  hours in the piping and at the point 
where the water is made available to the consumer 
Zinc (Zn) 1,000 ugll 
at outlets ofpumping andor treatment works and their substations 

5,000 ugll 
afler the water has been standing for 12 hours in the piping and at the point 
where the water is made available to the consumer 
Phosphorus (P,O,) 5,000 ugll 
Fluoride (F) 1,000 ugll 
Suspended No persistently visible suspended solids 
solids mgll 
Barium (Ba) 500 ugll 
Silver (Ag) 10 ugll 
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consult the Medical Officer qf Health for advice, the action plan should set out the 
entire reporting arrangements necessary to give affect to the above. 

H. European Communities (natural mineral water) regulations 1986 (S.Z. N o S l  o f  
1986). 

3 (1) A person shall not market or exploit water as natural mineral water unless such 
water complies with the provisions of the Council Directive and of these Regulations. 

4. Natural mineral water in its state at source may not be the subject of any addition 
or treatment other than the additions or treatments speciJied in Article 4.1 of the 
Council Directive. 

7. Any containers used for packaging natural mineral water shall be designed so that 
they can be sealed in such a manner as to avoid any adulteration or contamination o j  
the water contained therein. 

9. Article 4.1 of the Council Directive shall not be construed in such a manner as to 
prohibit in any way the use of natural mineral water in the manufacture of soft drinks. 

I. The Environmental Protection Azency m) Act 1992 

The EPA was set up in 1992 and has a supervising role over Sanitary Authorities 
monitoring of drinking water - 

Section 58 (1) or any enactment replacing or amending those regulations or any other 
enactment relating to drinking water as may be prescribed. 
(B) The agencies shall carry out, cause to be carried out or arrange for, such 
monitoring as is considered necessary to vergfy information (including monitoring 
results) transmitted to it under Paragraph (a) 

(2) The Agency shall, in relation to each year, prepare and submit to the minister a 
report on the monitoring and the assessment of the results, referred to in sub section 
(I),  and shall include in the report such recommendations as seem to it to be 
appropriate. 

(3) Each report under sub-section (2) shall be laid by the minister before each House 
of the Oireachtas and shall be published by the agency. 

\NOTE : With the establishment of the new departments of public( 
Health in each health board the Medical Officer of Health function 
will be transferred to the Director of Public Health @pH). The DPH 
lor a nominated medical officer will be responsible for assessing and 1 
advising the sanitary authority when an incident occurs where there 
is a significant risk to public health. 
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F. Department of Environment. Sanitay Services Section. Circular L13/88 

The purpose of this circular is to provide more detailed information on the provisions 
of the reeulations (European Communities (Quality of Water Intended for Human 
Consumption, 1988) and to advise Sanitary Authorities of the Minister's 
recommendations in relation to the monitoring of water quality. 
Liaison between Sanitary Authorities and Health Boards is specified in a number of 
sections - 

8. .... "Where an emergency occurs the Sanitary Authority should in consultation with 
the Medical Officer qf HealtWMedical Officer qf Health take all possible steps to 
minimise the risks to public health and should not@% the Department of the action 
taken in accordance with sub-article 4 as soon as possible, since the EEC 
Commission must be immediately advised of the departure, the reasonsfor it, and its 
probable duration. 

9. .... " A food production undertaking may be taken to mean any food business, 
premises or enterprise to which existing laws and regulations on food, which are 
enforceable mainly by the Health Board's apply, and whose products could be 
affected in their wholesomeness by the quality used. Water may affect the 
wholesomeness of food and drink when - 

(a) included as an ingredient 
(6) otherwise used in the course ofpreparing food (the final wash of an ingredient or 
to cook or blanch food), or 
(c) used for the Jinal cleaning of any article, equipment, work surface etc., before it 
comes or is likely to come into contact with food or to secure the personal cleanliness 
offood handlers in the course of their work. 

14. .... " In devising suitable monitoring programmes, Sanitary Authorities should 
consult the Health Boards Medical Officer ofHealtWMedica1 Officer ofHealth where .. .- 
appropriate and may consult the Departmmt's technical staff ifrequired 

15. .... "The final judgement on the fir11 programme (of analyses, with regard to the 
parameters to be monitored) is one for the sanitary authority concerned, having 
regard to the engineering and public health advice available. " 

21. .... "Close liaison should therefore be maintained between the Chief Engineering 
OfJicer of the Sanitary Authority and the Medical Officer ofHealtWMedica1 Officer of 
Health with the objectives of rationalising monitoring arrangements in each area, 
avoiding duplication of resources, exchanging information relevant to the concerns 
and responsibilities of each authority and ensuringproper assessment of the results of 
analysis. 

22. "when the results of analysis are unsatisfactory, Sanitary Authorities must locate 
the cause and determine the remedial measures which should be taken. In order to 
assess the risk to public health the County Engineer should consult the Medical 
Officer q f  HealtWMedical Officer sf Health who is the apprqwriate officer to decide 
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These regulations set quality standards which must be met by all water supplies either 
intended for consumption or for use in food production where the wholesomeness of 
the food is affected by the quality of water used. 

These regulations came into operation on 1st June 1988. They lay down numerical 
values for fifty five parameters for drinking water, five of which relate to 
microbiological quality. 

"Water intended for human consumption" means all water used for the purpose either 
in its original state or after treatment regardless of origin or whether - 

(a) supplied for consumption, or 
(b) used in a food production undertaking for the manufacture, processing, 
preservation or marketing of products or substances intended for human consumption, 
and affecting the wholesomeness of the food stuff in its finished form, other than 
natural mineral water recognised by the responsible parties defined in the European 
Communities (natural mineral water) regulations 1986 (S.I. No.11 of 1986). 

Section 7 and 8 outline the duties of the Sanitary Authority to monitor the quality of 
water intended for human consumption and the steps to be taken when the water does 
not meet the requirements of the regulations - 

Section 7. (1) A Sanitary Authority shall regularly monitor the quality of water 
intended for human consumption at thepoint where it was made mailable to the user, 
and for this purpose samples shall be taken for analysis as such point as the Sanitary 
Authorities shall determine. 

Section 8. Where it is found, as a result of monitoring carried out under 7, that the 
quality of water tenderedfor human consumption does not meet the requirements of 
the regulations the Sanitary Authority shall 

(a) take all reasonable steps to warn users of the water supply where there is 
unacceptable risk to Public Health. 

(b) in the case of a public water supply prepare an action programme for the 
improvement of the quality of the water as soon as practicable 

(c) in the case o f a  private water supply, notzJL the person or persons responsible for 
the supply as soon as practicable of the measures which should be taken for the 
improvement of the quality of the water. 

The final section of the regulations states that the local authorities shall take due 
regard of future recommendations from the Minister - 

Section IL (I)  The Minister may, from time to time issue recommendations to 
Sanitary Authorities in relation to the carrying our of any of these duties under these 
regulations, and Sanitary Authorities shall have regard to any such recommendations. 
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iv. European Communities (Quality of Water Intended for Human 
Consumption) Regulations 1988 (S.I. No. 81 of 1988) 
The maximum admissible concentration for fluoride (1,00Oug/l) is specified in 
Schedule 1 of the regulations concerning substances undesirable in excessive 
amounts. 

C. The Health Act. 1970 

This act established the Health Boards in Ireland. Section 25 of the Act deals with 
arrangements between Health Boards and Local Authorities - 

25. (1) Where (a) a Local Authority is of opinion that it would be more convenient 
that any power, function or duty which may be exercised or performed by it should be 
exercised and performed, whether generally or in a particular case, by a Health Board, 
and 

(b) The Health Board is able and willing so to exercise or perform the 
power, function or duty 

The authority and the board may, with the consent of the minister for local 
government, make an arrangement for the power, function or duty to be exercised or 
performed on behalf of the Authority by the Board, and it shall thereupon become so 
exercisable or performable by the Board. 

(2) The making of an arrangement under section (1) shall be a reserved function of the 
local authority. 

(3) Where a local authority if of the opinion that it would be convenient for the 
duties in relation to its powers of functions to be performed by an officer of the health 
board, that duty may be assigned by the chief executive officer of the health board in 
the same way as duties relating to powers and functions of the board. 

(4) Where the chief executive officer of a health board is of opinion that it would be 
convenient that duties relating to any of the powers of functions of the board or its 
officers should be assigned to an officer of a local authority, those duties may be 
assigned to such an officer by the local authority in the same way as duties under the 
local authority. 

D. Local Government Water pollution Act. 1977 and Local Government Water 
pollution (Amendment) Act. 1990 

This act provides for licensing requirements in relation to discharges to water courses. 
A person shall not discharge or permit the discharge of any trade effluent or sewage 
effluent to any waters except under or in accordance with a licence. 
"Trade effluent" means effluent from any works, apparatus, plant or drainage pipe 
used for the disposal of waters or to a sewer of any liquid (whether treated or 
untreated), either with or without particles of matter in suspension therein, which is 
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APPENDIX i 

Relevant Acts, Statutory instruments. Re~ulations and Department 
Circulars re. Water Supplies 

A. The Local Government (Sanitaw Services) Acts. I874 - 1964. 

i. The Waterworks Clauses Act, 1847 - 
This Act specifically prohibits contamination of any stream or resewoir used as a 
public water supply or any aqueduct or any part of supply system. 

ii. The Waterworks Clauses Act, 1863 - 
This Act makes it an offence for any person negligently to allow pipes etc. to be out 
of repair so that water is wasted or contaminated or impurities are allowed enter the 
supply system. 

iii. Public Health ( Ireland) Act, 1878 - 
Under Section 61, 65 and 74, Sanitary Authorities are empowered to provide a 
district with a supply of water which is both proper and sufficient for both public and 
private purposes and must provide and keep in their waterworks a supply of pure and 
wholesome water. 

iv. Public Health Acts Amendment Act 1907 - 
Under section 35, any cistern used for the supply of water for domestic purposes 
which is so kept as to render the water liable to contamination and a possible danger 
to health is regarded as a statutory nuisance. 

v. Local Government (Sanitary Services) Act, 1948  NO. 3 of 1948) - 
Under section 27 a Sanitary Authority may take a sample of water from any supply 
(public and private) serving any inhabitants of their sanitary districts for the purpose 
of analysis. 

vi. Local Government (Sanitary Services) Act, 1962 (No. 26 of 1962) - 
Section 8 enables the Sanitary Authority in certain circumstances to require the 
owner of a premises within their district to connect the premises to the public sewage 
system, or to the public water supply system. 

* Source - The Environment Information Services (ENFO) factsheet - Environment Legislation I 
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If satisfactory arrangements cannot be made to maintain supplies sufficient to 
guarantee a satisfactory level of hygiene the temporw closure of establishments such 
i s  schools, nurseries &d offices may be warrantdd. 

- 

5.3.2 Quality of Water Supply 

During times of water shortage with interruptions to supply the quality of the water 
supplied may deteriorate. Microbiological contamination may occur due to back- 
siphonage or the disturbance of microbial films in the water mains. A change in 
pressures or flows within the water mains may cause disturbance of sediments 
containing for example iron, manganese or aluminium. Particles in suspension may 
reduce efficacy of disinfection of the water supply. Change in the abstraction and 
treatment regimes occur. As a result the quality of water supplied is unreliable. 
Water contamination may also affect those parts of the supply zone that are protected 
from cuts. The use of stand pipes or bowsers will not guarantee that water supplied is 
potable. 

At the outset strategies for dealing with possible contamination of the supply 
including the provision of bottled water should be devised. 

5.3.3 Other Effects. 

Cuts to water supply may cause an increased demand for hospital beds due to the 
admission of patients unable to cope in the community and inability to discharge 
others in the normal manner. 

5.3.4 Public Health Status. 

If inadequate water is available for hygiene purposes there is an increased risk of 
infection. The main risk is gastrointestinal illness but infections of the skin or wounds 
may also occur. 
Enhanced surveillance of communicable disease should be promoted by encouraging 
GP's, hospital infection staff, schools and nursing and residential homes to report 
outbreaks or increased numbers of cases of infection sooner than they might normally 
do. This could include infections that are not normally notifiable. Where possible, 
enhanced surveillance should start before any interruptions to water supplies to 
provide adequate base line data. 

5.3.5 Preventive Measures to Reduce Risk to Public Health. 

If the water supplied to all health and social care premises cannot be protected 
priorities for a protected supply should be agreed. Alternative sources of supply such 
as emergency tankers or bowsers or supply of bottled water should be considered. 
One may need to supply bottled water for drinking purposes if the potability of 
alternative supplies cannot be guaranteed and a sufficient amount cannot be boiled for 
drinking purposes. 

If restriction of supply is unavoidable it behoves all to cut down on non- essential use 
of water to conserve supply. Health care premises might send out laundry to an 
unaffected area for washing and consider the use of more disposable items. 
Advance notice of the cut schedule should be provided to all key settings, vulnerable 
groups and vulnerable businesses. The most effective way of getting information to 
the public should be employed. Risk of infection can be reduced by giving 
appropriate advice to the public covering topics such as the preparation and storage of 
potable water, the appropriate use of potable water, the making up of babies feeds, 
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bloom can change from being non-toxic to toxic in a very short time, it seems prudent 
to adopt the following steps: 

1. Regular monitoring of water prone to toxic blooms - at least once every week when 
the number of cells is significant. The potential toxicity of a bloom or scum cannot be 
determined by its appearance, odour, texture or any other simple feature. 

2. Where treatment to reduce or remove toxicity is not available, water containing cell 
numbers of Anabaena more than 10,000 cells per ml or Oscillatoria more than 5,000 
cells per ml should not be used for drinking by people or animals or for domestic 
purposes. 

In relation to drinking water, work undertaken in the UK by the Water Research 
Centre and also in Australia, recommends a maximum allowable level of 1 microgram 
per litre for total microcystins/hepatoxins. A guideline value of 1 microgram per litre 
is also deemed appropriate for neurotoxins in potable supplies. 

Microscopic examination of water samples can be carried out at most laboratories. 
Mouse bioassay and HPLC testing is available at the R.T.C. in Cork. 

5.2.5 Toxicity Management 

Aspects of toxicity management include: 

* taking steps to reduce toxicity 
restricting access 
increasing awareness 

Only activated carbon and ozonation appear to remove or reduce toxicity (in some 
cases toxins may remain in the water even when the cyanobacteria themselves have 
been removed). Cyanobacteria may be present in the environment without producing 
toxins or no longer be visible by blooms in water but continue to produce harmful 
concentrations of toxins. 

The use of algaecides such as copper sulphate at the height of the bloom is not 
recommended since this leads of a massive release of toxin into the water. 

Factors which lead to an enhanced risk of blue green algae e.g. increased 
eutriphication need to be examined in the long term management of the problem. 

People should be discouraged from coming into contact with algal blooms during 
recreational water activities. Information leaflets have been produced in the U.K. and 
other countries. These explain the gross appearance of cyanobacterial scums and 
blooms and warning against human and animal contact with them. These leaflets 
increase awareness of parents of small children, water sportsmen, farmers, pet owners, 
wildlife conservationists and others to the immediate acute hazards of cyanobacterial 
toxins. 
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However, no specific laboratory test exists for the diagnosis of illness in humans and 
its true incidence is unknown. The possibility of poisoning being due to other 
components of bloom, for example associated bacteria, must first be eliminated. It is 
hoped that increased awareness of the spectrum of illness that can be caused by 
cyanobacteria will lead to the identification of disease in humans at an early stage. 

Although the number of cyanobacterial species which can produce blooms and scums 
is relatively small, they can cause long-recognised and major nuisances in water 
treatment and to the amenity value of water bodies, including the production of tastes, 
odours and colour in treated water and unsightly accumulations of scum in water used 
for recreation. Earthy, musty tastes and odours are produced by certain cyanobacteria 
due to the production of geosmin, methyl-isoborneol (MIB) and cardin-4-ene-1-01. 
Seasonal blooms of cyanobacteria in reservoirs and river waters can impede 
coagulation and filtration and cause coloration and turbidity of water after filtration. 

5.2.2 Toxins 

Three types of toxin can be produced by cyanabacteria depending on the species: 

- Hepatotoxins produced by species of niicrocystis, oscillatoria, Anabaena and 
Nodularia, typified by microcystin LR:R, (LeucineIArginine) which induce death by 
circulatory shock and massive liver haemorrhage within 24 hours of ingestion. 

- Neurotoxins produced by species of Anabaena, Oscillatoria, Nostoc, 
Cylindrospermum and Aphanizomenon. Several neurotoxins have been characterised 
including the alkaloid neuromuscular blocking agent, anatoxin-a, and an 
organophosporus acetyl cholinesterase inhibitor, Anatoxin-a(S) and the sodium 
blockers saxitoxin and neo-saxitoxin. 

- Lipopolysaccharides produced by a number of species 

Cyanobacterial toxins may be ingested by drinking water containing the free toxins, 
by drinking water or ingesting scum containinglconsisting of toxic cyanobacterial 
cells or by consumption of food which may have accumulated cyanobacterial toxins 
via a food chain. Recreational contact has also been implicated in poisoning episodes. 

5.2.3 Human illness associated with blue-green algae 

The type of symptoms associated with cyanobacteria include sore throats, dizziness 
and irritation of skin, lips and eyes. Some cyanobacteria contain 
lipopopolysaccharides in their outer cell wall. These are classical endotoxins and 
contribute to diarrhoea, gastro-enteritis, dizziness, cramp, nausea and skin rashes. 
The acute toxicity is ten fold lower than that of bacteria e.g. salmonella. Other 
symptoms reported include severe muscular pain, vomiting, respiratory difficulty, 
respiratory failure, blackened urine and loss of co-ordination. 
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Step 2: Measure levels in 
different parts of the distribution 
system 

Step 3: Check for existence of 
legal standards 

Step 4: Check for existence of 
toxicological standards 

The most important samples for public health purposes 
are those taken from the point of consumption i.e. the tap. 

In Ireland these are the 55 parameters defined in the 
European Community (Quality of water intended for 
human consumption) Regulations 1988. S.I. No.81 of 
1988 

Many chemicals are not mentioned in the legal standards. 
In this situation the alternative is to look for recognised - 
toxicology based standards i.e. 
-WHO Guidelines for Drinking Water Quality, 1993. 

The 95 chemicals were chosen to include those 
considered potentially dangerous to human health, those 
detected relatively frequently and those detected in high 
concentrations. 
- IARC(Internationa1 Agency for Research on Cancer) 
Classification. 

This can provide indication of carcinogenic 
potential. 
- Significant medical risk values (SMRV) 

This concept originated in the United States but has 
recently been imported into Scotland. It is defined as "a 
concentration considered to be without an appreciable 
risk to health ifthe water is consumed over a short period 
while the water supplier investigates the situation ". 
However a dialogue between interested professionals 
should result to assess the risk to public health. 

How are toxicological standards set? 

EU and Irish standards are devised in the main from the approach used by WHO in drawing 
up its guidelines. One of two different techniques is applied depending on whether: 
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A threshold is believed to exist 
- NOAEL (No observed adverse effect level) 
X Uncertainty factor (with acceptable safety 
margin 

No threshold is believed to exist 
-Computer based mathematical models for 
low dose extrapolation are used to give 
estimates of dose (with confidence intervals) 
producing different risk levels. 



4.4.7 Classification of water-related disease incident 
Each water system associated with a water borne disease outbreak should be classified 
according to the following deficiencies: 

Untreated Surface Water 

Untreated groundwater 

Treatment deficiency (E.g. temporary interruption of 
disinfection, chronically inadequate disinfection and inadequate 
or no filtration) 

Distribution system deficiency (e.g. cross-connection, 
contamination of water mains during construction or repair and 
contamination of a storage facility) 

Unknown or miscellaneous deficiency (e.g. contaminated 
bottled water) 

e If more than one deficiency is noted, only the one most likely to have caused the 
outbreak should be recorded. 

* This classification could be combined with the 'stsength of association' figure 
(figure 3.1) in section 3.6 to derive one code such as B1 or A3 etc.. 

'Drinking Water & Public Health 'producedjointly by the Departments ofpublic Health 13/05/98 28 

. ~ 



To produce an Incident Report (see below). 

The following check list may assist the health board Incident Response Team to 
structure the overall approach to a major incident (Appendix iv). In relatively minor 
incidents, the process will be much less complex with the situation rapidly brought 
under control. 

Organisational issues 
- Agree on a lead person within the health board team. 
- Agree on the core members of the response team (advice may be sought from 

others who may subsequently be co-opted). 
- Record the names, titles, addresses, phone, Fax, mobile numbers, and E-Mail of 

Response Team members (Appendix 3). 
- Clarify the role of the team (e.g. advising the local authority, outbreak 

investigation and control etc.). 
- Clarify the role of each member. 
- Remind all members to maintain an incident log-book and to retain photocopies of 

any Fax transmissions received or sent and the 'messages sent' output from the 
machine. 

- Draw up a list of sources for specialist advice (contact details whether in this 
country or abroad). 

- If indicated, obtain extra resources to enable the health board team to carry out its 
function effectively (secretariaWclerical support, after-hours support, mobile 
telephones for key staff, media spokesperson, health services resources for an 
outbreak investigation etc.). 

- Consider the need for an on-site inspection at the location of the incident. 
- Consider the legal dimensions that the incident may pose subsequently. 
- Agree on a mechanism for briefing health board staff receiving enquiries from the 

public (e.g. drafting a general response in line with the Public Alert issued by the 
local authority). 

Risk assessment 
- Review the nature of the incident (see above). 
- Review the actions to date and known plans of the local authority and other 

relevant agencies. 
- Obtain copies of relevant reports and analyses. 
- Obtain copies of the local authority media releases (ensure consistency with the 

public health risk). 
- Based on the data available, assess the degree of public health risk. 

Liaison with the local authority 
- Agree on the mechanism for providing advice to the local authority e.g. attending 

the local authority Incident Control Team meetings (see above). 

Consider the need to initiate an outbreak investigation and control process 
- If the information suggests that persons in the at-risk area(s) have been exposed, 

the need for case-finding etc. should be considered. 
- Consider the need to activate primarylsecondary health care services. 
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4.4.2 Notification of an incident to the health board - information 
that should be recorded 
The following details if available should be routinely recorded (see check list in 
Appendix iii): 

Date & time of notification. 
Name, title, address, phone numbers (office hours, out of hours, mobile), Fax 
number of informant. 
Similar details for person in chargelcontact person of the local authority Incident 
Control Team. 
Date & time of the incident. 
Description of the incident - location, suspected agent(s), degree of contamination, 
likely to worsen etc. 
Explanation (if known) for the incident. ., 

T The geographcal area(s) considered to be at risk (townlands, streets etc.) 
- The number of persons potentially at risk (estimated). J 
- Has the public already been exposed or is the risk imminent. If so, the number of 

persons presumed to be affected (note typical symptoms, severity, number of 
hospital admissions etc.). Such information may trigger an outbreak investigation. 

- Expected duration of risk. 
- Is the situation likely to deteriorate - weather conditions etc. 
- Results of any analyses to date from individual laboratories (be aware of the 

possibility of laboratory error: e.g. is the laboratory accredited; is there a quality 
assurance programme for the methodology used). 

- What is the history of the water supply - any water quality problems over the last 
year or so, maintenance work, previous incidents etc.). If so, details to be 
forwarded. 

- Details of agencies already involved (dateltime informed and summary of their 
actionslplans to date). 

- Arrangements by the local authority for a Public Alert, informing the media etc. 
- Request an up-to-date map of the distribution system and presumed affectedat 

risk areas, clearly marked with the location of the incident and abnormal sampling 
location(s) (e.g. send by Fax, E-Mail or courier). 

4.4.3 Health Board Incident Response Team and liaison with the 
local authority 

Based on the above information, the need to set up a health board Incident Response 
Team should be considered. Where illness occurs in the exposed population, the 
health board Response Team may have the added task of mounting an outbreak 
investigation. The health board team may be large or small depending on the severity 
and complexity of the incident. 
i. Expertise may be required from the following: 
- Director of Public Health Medical Officer of Health 
- Principal Environmental Health Officer(s) 
- Senior AdministratorIManager 
- Communications Officer 
- Consultant Microbiologist 
- Public Analyst 
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Shut off supply to affected areas. 
Activate the Public Alert system (see below). 
Inform the Medical Officer of Health. 
Inform the Chief Fire Officer regarding flow and pressure limitations. 
Arrm-ge for extensive sampling and analysis of supply throughout the 
distribution system. 
Decide on measures to be taken to remedy contamination and implement 
them. 
Use alternative water supply, if available, to clean, flush and disinfect 
distribution system. 
Provide separate supply for consumers (tankers if necessary). 

.., (c) Activation of Public Alert 

! 
A Public Alert should be activated where it appears that pollution has entered the 
drinking water distribution system and is likely, based on a precautionary assessment 

. . ,. of the situation, to represent a danger to thehealth of consumers (1 1.1). - 
Advance arrangements to be in place to allow a Public Alert to be activated 
effectively and without delay (1 1.2) 
Procedures in place for contacting and maintaining communications with the 
public and media 
Provide a communications centre near the area affected. 
Designate a press officex 
Provide a 24 hour freephone public information service 
Procedures for saturation leaflet drops to the public. First notice printed in 
advance. Leaflet should be headed PUBLIC ALERT in large bold capitals, and 
numbered as First Notice, Second Notice etc. 
Separate leaflets to be prepared by or with the agreement of the Medical 
Officer of Health for those users involving services to which the Food Hygiene 
Regulations, 1950-1989 apply, such as hospitals, nursing/convalescent homes, 
restaurants, clubs, hotels, guest houses; as well as certain other users providing 
services to the public e.g. shops/supermarkets, schools, dentists etc. 
Provide a mobile public address system. 
Lists of appropriate local bodies/organisations (e.g. Civil Defence, community 
associations, youth clubs) & contact names & phone numbers which can be 
used to assist in getting advice to consumers as quickly as possible. 
Lists of institutions to be also notified personally as well as by special notice - 
with particular note taken of unoccupied residences and contact made with 
occupier as soon as possible. 
Liaise with other relevant agencies 
Provide information on: cleaning & flushing (sterilisation) of internal house 
systems - all internal taps should be run twice daily for 15 minutes each day 
until the local authority announce otherwise; air locks; cleaning out roof tanks 

(d) Advice on termination of the Public Alert 
When sampling and analysis over an appropriate period shows that the danger to - 
public health has passed, and following consultation with the Medical Officer of 
Health, a leaflet terminating the Public Alert should be issued to all consumers in - 
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Chapter 4 
Water quality incidents 

4.1 Introduction 
The purpose of this section is to provide a generic framework of action for the health 
board, in co-operation with other agencies, in circumstances where the quality of 
drinking water is considered to pose an actual or potential risk to public health. A 
check list of actions is also provided in the case of a major incident. 

In order to provide a context for action, the role of the local aflthority as the lead 
is discussed first, followed by that of the health board. The importance of 

close co-operation between the agencies is stressed, as is the necessity for the timely 
sharing of information. The nature and extent of the appropriate response will vary 
according to the particular circumstances. 

4.2 Definitions 
To help in the initial assessment of a situation and in deciding the appropriate level of 
response across the spectrum of severity, events are classified as water quality 
anomalies and water quality incidents. 

A water quality anomaly (see previous chapter) is defined as a monitoring result 
which lies outside the intemationalhational accepted range for the parameter, and 
where there is need for repeat testing or other follow-up so as to determine whether 
there are grounds for concern. 

A water quality incident is defined as a situation when it is considered that the auality 
-of drinking water, based on a precautionary assessment of the situation, appears to - 
represent an actual or potential danger to the health of consumers and where there is 
need to for either intra-agency or inter-agency emergency action to intervene in the 
interests of public health. .- 
When drinking water is associated with actual illness in the exposed population, an 
outbreak investigation may be triggered. This matter is not included in these 
guidelines. 

4.3 Procedural guidelines for Local Authorities in management of 
Water Quality Incidents 

The Department of Environment produced guidelines to assist local authorities to 
prepare an Action Plan tailored to the local circumstances (Protection of Drinking 
Water Supplies, Guidelines for Local Authorities. Circular L14192. Department of the 
Environment 1992). The County or City Manager is responsible for completion of the 
Action Plan which should deal with two aspects: 
i. Prevention of contamination of drinking water through the maintenance of good 

e Response to a contamination incident. 
\ 
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necessarily safe from Protozoa and viruses. Tests for protozoans and viruses are 
unreliable and / or difficult to perform and are not of practical use for surveillance 
purposes. Surveillance systems that combine information on water testing with 
measurement of human disease attributable to water are needed. 

Information for waterborne i!lness surveillance includes both laboratory isolate data 
and cllnlcal d~sease notification as follows: 

Number of cases of human illness associated with water consumption 

Reports of contamination of public drinking water supplies 

Reports of contamination of private drinking water supplies 

Reports of human illness associated with recreational water exposure 

Human illness associated with water consumption / exposure outwith Ireland and 
any common source 

a New blue-green algal episodes 

Active surveillance might include ascertaining school absence rates, seeking weekly 
return of cases of gastro-enteritis and skin irritation seen in sentinel GP practices, in 
addition to review of routine sources of information- lab. reports and GP notifications 
of notifiable infectious diseases. Chemists may provide information on over the 
counter requests for anti-diarrhoea medication or skin emollients. 

Infectious disease notification data in relation to some gastro-intestinal diseases need 
to be updated and organisms such as cryptosporidium and campylobacter should be 
made statutorily notifiable. 

3.6 Strength of association between human illness and water 
A framework for assessing the strength of association between human illness and 
water exposure in outbreak investigations has been developed by the Public Health 
Laboratory Service (PHLS). This is shown in the following figure 3.1. 
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discuss the result and agree on any follow-up by either agency. The confirnation of 
such communications should employ a standardised Fax format. 

* Where there are indications that a public alert may be indicated, liaison should also 
take place without delay with the Director of Public Health or Medical Officer of 
Health. 

3.3.2 General principles in interpreting drinking water quality 
results 

Where water quality anomalies are found, especially if associated with complaints 
from the public, in a zone where there is an indication of a possibleAikely 
contaminating source, intervention should be given the highest priority (table 3.1). 

* Any water quality sample is taken for a reason - the result should not be ignored. 

A quality anomaly should be considered a signal to investigate the cause with a 
view to taking remedial action if indicated. Individual abnormal results may be due 
to operator error, the method of analysis, contamination of the tap, sampling off a 
tank rather than the mains, test sensitivity, test specificity, laboratory error etc. The 
explanation for the anomaly should be established. 

a The local authority (with responsibility for ensuring the quality of drinking water) 
should be routinely informed and the history of the distribution zone discussed 
(other water quality indicators, local maintenance work etc.). The plan of 
subsequent action should be documented. 

Microbial contamination is of paramount importance and its control must never be 
compromised. 

Examination for faecal indicator organisms remain the most sensitive and specific 
way of assessing the hygienic quality of water. 

The presence of "faecal" coliforms (which under most circumstances relate directly 
to that of E. coli) should never be ignored, because the assumption is that the water 
is faecally contaminated and that treatment has been ineffective (Guidelines for 
drinking-water quality. Volume I .  WHO 1993). 

* Coliform bacteria (Total coliforms) should not be detected in treated water 
supplies, and if found, suggest inadequate treatment, post treatment contamination, 
or excessive nutrients. They may not always be directly related to the presence of 
faecal contamination or pathogens in drinking-water. The water distribution system 
requires inspection. (Guidelines for drinking-water quality. Volume 1. WHO 
1993). 

A low concentration of residual chlorine indicates an insufficient level of 
disinfection at the sampling location - perhaps due to insufficient chlorination or 
bacterial usage upstream. 
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Sanitary Authority according to circumstances, taking account of all factors which 
might have an adverse effect on the quality of drinlung water supplied to consumers. 
For C3 analyses this also includes all factors, which may enable the ionic balance of 
the constituents to be assessed. 

3.2.5 Frequency of standard analyses 

Figures of standard analyses is prescribed in Article 7 1988 legislation and this is 
described in detail in 2.2.2 

In the case of supplies serving less than 1,000 people or producing/distributing 
c200M3iday monitoring shall be "on such occasions and to such extent as the 
Sanitary Authority shall consider necessary", considering 
(a) the specified analyses, 
(b) a knowledge of the quality of water in the Authorities area, and 
(c) any factors coming to attention which are likely to cause loss in quality. 

3.2.6 Water Quality Advisory Committee (WQAC) - Non statutory 
but desirable. 

A committee consisting of officials of the local authority and the Health Board should 
meet on a regular basis. (December 1992 Guide of LA L.14). 

The objectives of the committee would be to advise on 

* source and distribution of water intended for human consumption 
monitoring arrangements in each area 
fluoridation 
exchange information relevant to the concerns and responsibilities of each 
authority. 
ensuring proper assessment of the results of analysis 
training and quality assurance 
prevention of duplication of resources 

* to review and support any amendments 

Members from the committee could include:- 
* Public Health Specialist. 

MOH. 
Principal Environmental Health Officer, 

* Consultant Microbiologist (or nominee) 
* Principal Dental Officer. 

Technical Services Officer (or nominee) - or any other appropriate person. 

Officials from the Sanitary Authority could include:- 
* County Secretary (or nominee). 

County Engineer, 
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The legislation allows discretion to the sanitary authority to vary the frequency under 
the following circumstances: 

-where values in the preceding two years are constant and significantly better than the 
specified values the minimum frequency of analyses may be reduced by a factor of 

,I four for groundwaters and by a factor of two for surface waters with the exception of ." 
microbiological analyses. 

-where water intended for human consumption requires to be disinfected, 
microbiological analysis shall be* as frequent as the minimum laid down in the 
regulations. 

-whatever the size of the population water intended for use in a food production 
undertaking shall be monitored at least once a year. 

-seasonal changes in population should be taken into account when fixing water 
sampling frequencies. 

i 

No mention is made of a role for the health boards in the relevant legislation- however 
an accompanying circular (L13188) acknowledges that "although the local authority 
is the primary agency concerned with the management of water resources for all uses 
locally, the health authorities, as part of their responsibility for preventive health 
services, have a direct interest in the continuing purity of drinking water supplied to 
consumers and used in the production of food. Close liaison should therefore be 
maintained between the Chief Engineering Officer of the sanitary authority and the 
Medical Officer of Health with the objectives of rationalising monitoring 
arrangements in each area, avoiding duplication of resources, exchanging 
information relevant to the concerns and responsibilities of each authority, and 
ensuringproper assessment of the results of analyses". 

2.2.3 Public vs. Private water supplies 

Public water supplies are those maintained by a "sanitary authority" for the purposes 
of the Local Government (Sanitary Services) Acts, 1879 to 1964. 
Private water supplies include both privately owned wells and "group water 
installations" defined as private supplies "utilising a common source or sources and 
serving more than one dwelling". 

The 1988 regulations do not differentiate between public and private water supplies in 
recommending frequencies or quality standards for drinking water. 
In practice however, most private water supplies serve less than 1000 people and are 
therefore subject to the minimum level of monitoring i.e. usually once per year. The 
legislation allows for the costs of monitoring to be levied from the individuals 
concerned , or in the case of group water schemes, from the trustees. Where it is found 
that water quality is unsatisfactory the obligation of the sanitary authority is fulfilled 
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2) Taking action in the event of unsatisfactory results 

2.2 The legal framework in respect of the monitoring of drinking 
water supplies 

In essence, the legal requirements for monitoring the quality of water intended for 
human consumption vary according to three factors: 

0 Is the source of the water supply groundwater (i.e. well, spring) or surface 

water (lake or river)? 

What is the size of the population sewed? 

0 Is the water supply public or vrivate? 

2.2.1 Surface vs. groundwater 

SURFACE WATER 
Surface water is more susceptible to pollution than groundwater and therefore requires 
to be monitored both before adaf te r  treatment. 

Before treatment - on the basis of 39 parameters laid down in the surface water 
quality standards (S.I. No. 294 of 1986). Water is classified as belonging to three 
categories Al,  A2 or A3. The level of treatment required to transform it into drinking 
water increases in complexity as follows: 

Category A1 Simple physical treatment and disinfection, e.g. rapid filtration 
and disinfection. 

Category A2 Normal physical treatment, chemical treatment and 
disinfection, 
e.g. pre-chlorination, coagulation, flocculation, decantation, 
filtration, disinfection(final chlorination). 

Category A3 Intensive physical and chemical treatment, extended treatment 
and disinfection, e.g. chlorination to break-point, coagulation, 
flocculation, decantation, filtration, adsorption(activated 
carbon), disinfection(ozone, final chlorination). 

Where appropriate, and particularly in the case of A3 waters, an action plan for the 
improvement of water quality is required from sanitary authorities. 

After treatment - all water intended for human consumption must be tested at 
the point at which it is made available to the user (i.e. the tap). The 55 parameters laid 
down by the 1988 regulations (see Appendix 2) are grouped according to the required 
frequency of monitoring under the following headings: 
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Terms of Reference: 

The terms of reference were as follows: 

Aim: To establish the role of the Health Boards and their inter-reiationship with other 
agencies on the safety and quality of water for human consumption. 

Objectives: 

1. To describe the current legislative framework in relation to the control of water 
safety and quality. 

2. To describe standards and identify deficiencies of the microbiological and chemical 
elements of water safety and quality. 

3. To describe the current quality assurance programmes in place 

4. To examine the public health response to a contamination incident. 

The group first met on 4th. February 1997 and met on 5 subsequent occassions. 

The following is a report of the group's recommendations. It is intended as an 
'information ~ a c k '  and it com~iles and summarises what is considered to be useful 

A 

information for ensuring that safe water is supplied to the public. 
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