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SIR CHARILS ALEXANDER CAMERON AND 

SIR PATRICK DUN'S 

INTRODUCTION 

As recently as the late 19th century Dublin was notorious for having the highest death rate in 

Europe. In 1879 the recorded death rate in Dublin from infective diseases was 9 per 1,000. By the 

early 20th century this rate had dropped to - i per 1,000. This dramatic change was due to the 

progressive Public Health policy carried out by Sir Charles A. Cameron. In 1997 this progressive 

Public Health policy is still alive and well with the Public Analyst's Laboratory, now under the 

direction of Dr. Fergus Hill occupying new laboratories at Sir Patrick Dun's. This move is a 

milestone for Public Health in Dublin as it will allow the Public Analyst's Laboratory to maintain 

its record of excellence and provide the highest possible service to the people of the Dublin region 

into the 21st century and beyond. To mark this historical occasion a biography of Sir Charles A. 

Cameron and Sir Patrick Dun is included. 

SIR CHARLES ALEXANDER CAMERON 

Charles Alexander Cameron was born in Dublin on the 16th of July, 1830. His early education 

took place at the Rev. Mr. Halahan's school in York Street and in Guernsey. Cameron's father, 

Ewen Cameron had served with distinction in the Peninsular War and had hoped for an Army 

career for his son but the young Charles had different ambitions. Having studied Chemistty and 

Pharmaceuticals under the guidance of Mr. John Aldridge and Mr. Patrick Earl at the 

Apothecaries Medical School, Charles was elected Professor lo the Dublin Chemical Society in 



old Master. It proved to be the densest water ever examined, containing more solid matter in 

solution than is present in the dense water of the Dead Sea. 

In October 1862 Charles Cameron was elected Public Analyst for the City of Dublin, the first 

Analyst in Ireland and only the third in these Islands after Dr. Letheby of London and Dr. Hill o f  

Birmingham. Cameron was soon the Senior Analyst in the U.K. and Ireland having been 

appointed to no fewer than 23 of the 32 Irish counties as well as to the cities of Limerick, 

Waterford and Kilkenny and to several large towns. In 1863 he was awarded a medal by the 

Highland and Agricultural Society of Scotland for a paper on the uses of Phosphates in 

Agriculture. In 1868 he wrote the well known Stock Feeders Manual and was the Author of 

articles on Agricultural Chemistry in Cassell's Teclmical Educator. In 1867 he served on the 

International Jury of the great exhibition of Paris and in the same year was elected Professor of 

Hygiene to the Royal College of Surgeons in Ireland. The next decade was to be his most 

proficient period in terms of publications making regular contributions to the Dublin Journal of 

Medical Sciences. In one volume alone he had an account of a mental affection which he termed 

Toxiophobia, a paper on fevers under the general tenn Typhoid and an account of an epidemic of 

typhoid caused by infected milk which the Lancet stated to be a classic on the subject. He also 

published important papers on the therapeutic action of Ferric Iodate and on the physiological and 

therapeutic action of Iodates and Bromates. Cameron appears to have been the first to point out 

that many colours on wallpapers other than green contained Arsenic. In 1874 Cameron published 

his Manual ofHygiene and Compendium ofthe Saniiary Laws, a book which attained a large 

circulation and was recommended by the University of Cambridge and the Royal University of 

Ireland to those studying sanitary diplomas. This book was translated into Japanese showing 

further international recognition of Cameron's expertise as did the translation of the well known 

Catechism ofA~ricullur-a1 Chemistry and Geolojy into Danish and Finnish. Other contributions 

include a Handbook on Food and Die1 and his editin2 and rewriting of Johnson's Agricu1iu~-a1 

Chemis11.y arid Geology 



On the 24th of February 191 1 Sir Charles Alexander Cameron was made an Honorary Freeman of 

Dublin. The Freeman Certificate was presented to him with a casket of bronze and Irish marble. 

The officers of the Public Health Department entertained him to lunch and presented him with a 

beautiful carved chair, a replica of the speakers chair in  the Old Irish House of Parliament. In 

1916 Charles was requested to inspect the camp and buildings at Frongoch, in which hundreds of 

Sinn Feiners arrested during the Easter rising were interned. Due to the report which he submitted 

the prisoners were released on Christmas Eve. Cameron continued to work up until his death on 

the 27th of February 1921 and is buried in Mount Jerome Cemetery. 

SIR CHARLES A. CAnERON. C B .  

SIR CHARLES ALEXANDER CAMERON 



1692 and rendered the College Independent. In 1694 Dun married Mary Jephson who was later to 

play an important role in the administration of Dun's will. Dun made his will in 171 1 in which he 

left the residue of his estate to found a Professorship of Physic in the College of Physicians. It also 

provided for reading public lectures, making public anatomical dissections and for lectures on  

Osteology, operations of Surgery, Botany and Materia Medica. The instruction of students in 

Physic, Surgery and Pharmacy would also be provided. Dun died in Dublin on the 24th of May 

1713 and was buried in his own vault in St. Michan's Church. 

Disputes arose as to the carrying out of his will. In 1715 Letters Patent were obtained on the 14th 

of October by George I incorporating the Professorship under the title "The Kings Professorship 

of Physic in the City of Dublin". In 1740 the college obtained an act of Parliament vacating the 

office of Kings Professor on the death of the then holder, Dr. Grattan and in 1749. Professors of 

Physic (Henry Quin), Surgery and Midwifery (Nathaniel Barry) and of Pharmacy and Materia 

Medica (Constantine Barber). In 1791 the 31st Act of George I11 was passed empowering the 

College of Physicians to raise £1,000 on Sir Patrick Dun's Estates for the purpose of building a 

Hospital. A house in Lower Exchange street (now Wellington Quay) was acquired and became 

Sir Patrick Dun's Hospital with 31 beds. This hospital closed in 1796 and further reopenings in 

Townsend Street and Brunswick Street fell through. Continued pressure was brought to bear on 

the College of Physicians by Dr. Robert Perceval, Professor of Chemistry in Trinity College to 

build an entirely new hospital which culminated in the passing of an Act (40th) by George 111 (the 

last act but one ofthe Irish Legislature) on August 1st 1800. 

This Act nominated eight commissioners who were empowered to obtain land at a A M U ~ ~  rent not 

exceeding f 150 and to build thereon a hospital out of the surplus funds of Sir Patrick Dun's estate. 

The eight commissioners were the Rt. Honorable Sackville Hamilton, Rev. Dr. Keamey (Provost 

of T.C.D.). Sir Francis Hutchinson (President of the Collcge of Physicians), Baronet George 



Following the opening of the west wing the commissioners proceeded with the construction of the 

Central Building which was completed in 1812. Shortly after its completion complaints were 

made concerning defects in the carpentry work, with the result that at a special meeting of the 

Governors, the Apothecary was directed to communicate with the commissioners who had been 

entrusted with the work of building. The commissioners referred the complaint to a Mr. Francis 

Johnson and Mr. Edward Parke who reported on 29th of May 1812 that except for some slight 

shrinkage of the wood the building as a whole was well constructed and in good condition. 

Following the building of the Central portion the East wing was proceeded with and completed in 

1816. Previously in 181 1 the Pipe Water Committee connected the Hospital with the main in 

Lower Mount Street for no charge. When eventually completed in 1816 Sir Patrick Dun's 

Hospital had cost £40,000 a sum made up largely from Dun's Estate plus other private resources 

and approximately £9000 from Parliamentary Grants. 

With its imposing facade of mountain granite, Sir Patrick Dun's was two storied with two 

advancing pavilions. Four Ionic Columns rose proudly from the first Floor plinth to support an 

entablature with the cantilever cornice on a frieze hearing the inscription : Nosocoinium Palr. Dun 

Eq. 4 1 ~ .  MDCCCXIV. Off the main hall were rooms on the left for the Matron and on the right 

for the Apothecary. while the upper story contained a central room as a Library and on each side 

apartments used as a Boardroom for the Governors and for the College of Physicians respectively. 

The Central block also contained an Apothecary's shop, a Materia Medica museum, a lecture 

theatre and a students room. The wings were employed for male and female patients respectively 

and had separate staircases. The lecture theatre was a spacious structure, semi-circular in outline. 

and was adorned by medallions of Hippocrates and Celsus, between which appeared in Greek 

capitals "FOR OF THE MOST HIGH COMETH HEALING" (Ecclesiasticus, chapter xsxuiii. 2) 

expressing the physician's dependence on the providence of God 



the basement of Sir Patrick Dun's Hospital. The Governors also felt justified in building a new 

operating theatre on the ground floor replacing the lecture theatre and in 1899 building a small 

Pathology Laboratory at the rear of the Hospital. Plans were also obtained for an out patients 

Department which was completed in 1903. Between 1900 and 1929 the Hospital continued to be 

in financial difficulties despite an increase in revenue from patients e.g. 

Revenue from patients 

Miss Mary Casky was the first woman resident Doctor to be elected to Sir Patrick Dun's on the 

19th of April 1910. During the Great War eighty nurses who had trained in Sir Patrick Dun's 

served in the Army or Navy Services. 

Sir Patrick Dun's Hospital was an important position for British soldiers fighting Mr. De Valera at 

Bolands Mills in 1916. At one stage Mr. De Valera who was in Bolands Mills across the road sent 

word to the British who were sniping from the roof of the Hospital that a cadet (G.F. Mackay) 

whom he had taken prisoner would be shot if the sniping did not stop. However De Valera 

decided that he would have some hope of surviving if he surrendered in the company of the cadet. 

He marched the cadet under guard into Sir Patrick Dun's Hospital and later came out of the Poor 

law Dispensary at the Hospital and surrendered 

On Wednesday 25th of April 1916 up to eighty wounded soldiers were treated in the Hospital 

after the Battle for Mount Street Bridge. 



I - 

Sir Parnit Dun, ow of rhr morr djwrnzc and/.r-r<cingprt~idmn of rht Rqml C d q r  
a f P h y m m  of / r & d  (Counq ofRCP/II 

SIR PATRICK DUN 

Sir Pamck Dun i Harp id  Dublin. 

SIR PATRICK DUN'S HOSPITAL 



The bodies responsible for assessment of the laboratory must comply with the criteria 
for laboratory accreditation bodies laid down in European Standard EN 45003. In 
Ireland, this means that in order to be nominated as an Official Control laboratory, 
laboratories will need to be accredited by the National Accreditation Board, which has 
signed the EAL (European Cooperation for Accreditation of Laboratories) multilateral 
mutual recognition agreement, and will need to participate in specified proficiency 
testing schemes. 

Accreditation by the National Accreditation Board establishes that the laboratory is 
competent to carry out specific tests and is operating in accordance with European 
Standards. It may be assumed also that the Commission will call up the relevant parts 
of the EN45000 standard in future directives. It will be the responsibility of the 
approved bodies to provide evidence that they comply with these standards and this 
could require evidence by a third party that they are in compliance. Accreditation by 
the National Accreditation Board provides such evidence not only within Ireland but 
also to the Community and world-wide. 

Testing laboratory accreditation is simply a formal recognition that a testing 
laboratory is competent to carry out tests or specific types of tests. Accreditation by 
the National Accreditation Board means that a laboratory has been thoroughly 
assessed by a team of specialists and has been recognised by a national body as being 
competent. 

A seminar on accreditation of Official Food Control Laboratories took place on 22 - 
23 November 1995; at St. Brendan's Hospital. Grangegorman at which a 
representative from the National Accreditation Board outlined the areas of laboratory 
operation which need to be addressed in preparing an application to the assessment 
body for accreditation. The general areas which must be addressed in relation to the - 
application to the Irish National Accreditation Board for accreditation of the Public 
Analyst's Laboratory, concern organisation, quality systems, staff experience, 
accommodation, testing and measuring equipment, test methods and procedures, 
sample handling and identification, calibration, record keeping and the issuing of test 
reports. 

It was suggested at the seminar that applications for laboratory accreditation should 
be submitted to the National Accreditation Board by September 1996 at the latest in 
order to ensure the deadlines set out in the E.C. Directive 93/99 are met. The process 
of pre-assessment, final assessment and the attainment of accreditation can take up to 
two years from the submission of the application for accreditation to the National 
Accreditation Board. As the Directive states that all work relating to food control 
must be carried out by accredited laboratories only, afler November 1 st 1998, the 
September 1996 guideline for submission of application to NAB for accreditation was 
set. 



Proficiencv test in^ schemes: 
The participation in inter-laboratory testing schemes as recommended by the 
assessment body will be necessary to demonstrate the ability of laboratory staff to 
carry out accredited tests in a competent manner which conforms to international 
standards. Participation in such schemes is also a requirement of the E.C. Directive 
93/99. 

New eauipment: 
New equipment will be required in the case of some methods currently being carried 
out in the laboratory, which need to be up - dated. 

Training: 
Training and retraining of staff will be required. This will involve the setting up of in - 
house training programmes as well as attendance at external training courses. 

Eauipment sewice: 
Yearly external calibrations of equipment will be required. Calibrations must be 
traceable to national and international standards, so yearly service contracts with 
recognised agents will be required. 

Standard reference materials: 
Standard reference materials, where available; will be required for all accredited tests 
so that adequate quality control of all test methods can be demonstrated. 

Staff: 
Extra staff will be required as existing analytical methods will need to be up - dated, 
develo~ed and validated to conform to the National Accreditation Board accreditation 
requirements without disrupting the work currently being undertaken in the 
laboratory. 

These are the areas currently known to have cost implications based on current 
knowledge and appreciation of the requirements for accreditation as indicated by the 
National Accreditation Board. 

ROSEMARY HAYDEN 



The coffee cherry, which is shown in simplified schematic form in Graphic 1, consists of six different 

parts: (a) skin, @) pulp, ( c) pulp mucilage, (d) parchment, (e) the silverskin or spermoderm and ( f )  the 

actual coffee bean. 

The parchment shells encase the coffee beans. The silverskin is a film which closely adheres to the 

bean. 

When dry, the skin, pulp, parchment and silverskin parts are called husks or hulls, and they represent 

about half of the total dry matter of the cherry. A coffee cherry rarely contains more than 2 beans. 

Processing of the Coffee Cherry 

Once harvested, coffee chemes can be processed by either a wet or dry method. In the wet process the 

chemes are washed and then depulped, which removes the outer skin and most of the pulp. Some of the 

pulp mucilage is left on the parchment; this is degraded by a fernlentation step. Next, the beans are 

dried. Then the parchment is broken and removed. Further rubbing removes the silverskin. leaving the 

clean, green coffee beans. 

In the dry processing method, the cherries are dried in the sun for up to three weeks. Then the outer 

skin, pulp, parchment and silverskin are removed in hulling machines. 

Roasting and extracting the beans 

The next step involves roasting the beans. During this, green coffee is gradually heated to about 200°C 

for several minutes. The green beans develop a dark brown colour, a brittle structure and a characteristic 

flavour and aroma. 

The roasted coffee beans are then ground in various types of mills. This process creates innumerable 

tiny surfaces from which hot water can more easily extract the roasted coffee's flavour and substances. 

To produce soluble or instant coffee, roasted and ground coffee is extracted with hot water to give an 

extraction yield in the range of 35-55%. The cooled extract is dried either at high temperature, or freeze 

dried at low temperature. Volatile aromatic substances, which are lost during the previous processing 

steps, are recovered, emulsified with oil and added back to the coffee during these latter processing 

steps. 



Carbohydrate tracers 

The carbohydrates that are effective tracers for the addition of the various adulterating materials, are 

qimmarised in Table 1. 

Coffee husks 1 parchments , Total xylose. Free mannitol 

.... .....-..- ............................... 

Cereals, malt i Total glucose 
........................................................ 

Maltodextrins ! Total glucose 

Caramelised sugar I Total glucose, sucrose 

. . . . . . . . . . . .  ................................................ 

Figs : Free glucose, free fructose 

Chicory 
. . . . . . . . . . . . . . . . . . . .  . ~~ ~ ~ ~ . .  - 

; Free fmctose, total fructose 

Glucose syrup 
. . . . . . . . . . . . . . . .  

! Free and total glucose 

................................................... 

Table 1 

Overall, high levels of total xylose, free mannitol, free fructose, free glucose, sucrose and total glucose 

are good indicators of adulteration. 

Other carbohydrates levels in soluble coffee are more process-dependent and are therefore less useful 

in uncovering fraud. 

Cofiee husks or Parchments 

Adulteration with coffee husks or parchments seems to be one of the most common frauds. Total 

xylose is a very good marker for this type of malpractice, since it is not affected to any large degree by 

the variety or grade of the coffee, the country of origin or processing treatment. 

So one of the first aims of the wffee industry was to propose a limit for total xylose, above which a 

soluble wffee could be regarded as adulterated. On the basis of surveys which examined the effect of 

coffee variety and processing on the xylose levels, a maximum figure of 0.4% total xylose in pure 

soluble coffee was arrived at. Xylose traces in authentic coffee can be attributed to very small amounts 



Different types of soluble coffee products found in coffee industry surveys 

Several different types of soluble coffee products have been clearly identified during surveys of coffees 

claiming to be pure. The different carbohydrate ~rofi les were as follows: 

=Low free carbohydrate content and high amounts of total galactose and mannose - 

indicative of pure soluble coffee. 

=High levels of free mannitol, free fructose, total glucose and total xylose - typical of 

products obtained by the coextraction of roasted coffee beans with husks o r  

parchments. 

3 Intermediate levels of total glucose and total xylose - may be some adulteration with 

husks/parchments, but not to the same degree as above. 

= High amounts of free fructose, glucose and sucrose and also large quantities (16 - 42%) of 

total glucose - obtained by coextracting coffee beans with starch-containing 

substances, e.g. cereals o r  malt, and caramelised sugar. 

=Unusually high levels of free mannitol, fructose, glucose, sucrose and total xylose, plus 

very large amounts of total glucose - indicative of addition of husks/parcbments and 

cereals. 

UK MAFF survey of Soluble Coffee 

In a UK MAFF survey on the Authenticity of Soluble Coffee, conducted during late 1993 1 early 1994, 

50 samples out of 344 (15%) were considered to be adulterated. A further 9 were regarded as suspect. 

The sampling strategy was devised to reflect the pattern of the market in the UK, while also covering 

the many lesser known brands at the cheaper end of the market. 

The survey data suggested that the adulteration problem is mainly associated with the cheaper instant 

powdered coffee products. 



Total carbohydrates: 

The sample was hydrolysed to give the total carbohydrate content. 

A mixture of 300 milligrams of coffee and 50 ml of 1.ON hydrochloric acid was maintained in a boiling 

water bath for 2.5 hours. The volume was then made to 100 ml with water. The solution was passed 

through a Dionex OnGuard Ag cartridge (to neutralise the solution) and then filtered prior to HPLC 

analysis. 

Results: 

Figs. 1 to 3 give some typical PAD Chromatograms 

Fig.1 shows the carbohydrate standards, ranging from lSmg/l for mannitol to 90 mg/l for fructose. 

Fig. 2 shows the free carbohydrate pattern for a pure instant coffee, while Fig. 3 displays the equivalent 

for the total carbohydrates. 

Fructose is decomposed to a large extent under the strong acidic conditions employed in the hydrolysis 

step, so total fructose results are not given. 

For some free carbohydrate injections, sucrose and xylose were not well resolved, so the combined 

sucrose and xylose is given in the Tables. 

Coffee Samples 

Tables 2,3 and 4 give the detailed results of the instant coffee study. Table 2 gives Free Carbohydrate 

results while Table 3 gives the totals. Table 4 is a summary of the conclusions based on authentication 

criteria. 

Examining Table 4, it can be concluded that all 20 of the instant coffee samples, which were declared 

as pure coffee, are authentic according to the coffee industry criteria. 



Interestingly, the levels of fructose and glucose in the fig paste exceed those in the roasted and ground 

figs by a factor of about 3.5. This can probably be explained by the degradation of some of the 

carbohydrates during the roasting process and the fact that the fig paste would receive only the 

minimum of processing. 

Conclusions 

Based on our survey results, it can be stated that the major brands of instant coffee, available on the 

Irish market. are authentic. 

Michael 0 'Sullivan 



_--- Arabinose 

Galactose 

f 



Free Carbohydrate Profile in Soluble Coffees (%) 

Sample 

Literature 
Values for Pure 
Coffee 
Authentication 
Criteria for 
Pure Coffee 
Bewleys Instance 
Coffee Granules 
(2) 
Maxwell House 
Rich Roast 
Granules (3) 
St Michael 
Continental (4) 

St Michael 
Coffee. Gold 

~ecaffein-&d 
(6) 
Bewleys Classic 
Freeze Dried 
(7) 
Cafe Direct 
Smooth Blend 
(8) 
Lyons 
Colombian 
(9) 
Cafi Hag 
Select 
(10) 
Lyons Kenyan 
(1 1) 

Mannitol 

0.01 - 0.26 

Arabinose 

Table 2 

Galactos Glucose 

0.00 - 

Sucrose + 
Xylose 

Mannose Fructose 



Total Carbohydrate Profile in Soluble Coffees (%) 

Sample 

Literature 
Values for Pure 
Coffee 

Authentication 
Criteria for 
Pure Coffee 
Bewleys 
Instance Coffee 
Granules (2) 
Maxwell House 
Rich Roasf 

Continental (4) 

St Michael 
Coffee. Gold 

~ecafFei'&d 
(6) 
Bewleys Classic 
Freeze Dried 
(7) 
Cafe Direct 
Smooth Blend 
(8) 
Lyons 
Colombian 
(9) 
Cafe Hag 
Select 
(10) 
Lyons Kenyan 

Mannitol Arabinose Galactose Glucose Xylose Mannose 

Table 3 



Summary of Coffee Authenticity 

Literature 
Values for Pure 

Authentication t- 
Criteria for 
Pure Coffee 

Instance Coffee 

Granules (3) 

Continental (4) 

Michael 
Coffee. Golc 
Label (5) 
Douwe Egberts 
Decaffeinated F 1 (6 )  
Bewlevs Classic 

Smooth Blend 

Lyons + 
I Colombian 

Select 
I(10) 

Lyons Kenyan 

Free Total 
Glucose 

0.61 - 
1.58 

Table 4 

Total 
xylose 

0.08 - 
0.29 

Status 

Pure 
Coffee 

Pure 
Coffee 

Purr 
Coffee 

Pure 
Coffee 

Pure 
Coffee 

Pure 
Coffee 

Pure 
Coffee 

Pure 
Coffee 

Pure 
Coffee 

Pure 
Coffee 



Chicory & Coffee Samples - Free Carbohydrates 

Sample Mannitol Arabinose Galactose 

Literature 

Authentication 

Coffee 
Lyons Continental I 
Blend (1) 1 0.04 1 0.24 10.18 
K.V.I. I I I 
Continental 0.72 0.10 
Coffee (16) 

Glucose Sucrose + Mannose Fructose 
Xvlose 

Chicory & Coffee Samples - Total Carbohydrates 

Sample 

Literature 
Values for Pure 
Coffee 

Galactose Glucose I Mannitol 

Authentication 
Criteria for 
Pure Coffee 
Lyons 
Continental 
Blend (1) 
K.V.1 
Continental 
Coffee (1 6) 

Arabinose 

0.08 - 
0.36 

Table 5 Carbohydrates in CoffeeKhicor~~ Samples 

2.64 - 
5.79 

0.13 

0.97 

Roasted and Ground Chicory 

Mannose 

4.83 - 
19.9 

5 . 1  

1.22 

- 
2.1 1 

2.60 

from The Continental Fig c;., UK 

Xylose 

0.08 - 
0.29 

<0.40 

0.13 

0.13 

- 
(as provided to coffee manuf:dcrurers) 
Roasted and Ground Figs - 
from The Continental Fig Co., UK 
(as provided to coffee manufacturers) 
Fig Paste 

Table 6 Free Carbohydrates in Chicory and Figs 



Standards and Health Aspem in relalion lo Drink@ Woler 

At around the same time, Dr. William Budd observed that households scattered at random 

over the length of Clifton Terrace in Bristol, in which cases of typhoid fever occurred, all had 

in common a factor that did not apply to the households that escaped. They used water from a 

well at one end of the terrace that was known to become polluted with sewage after rain. 

Budd considered that the polluted well water was the cause of the typhoid outbreak. 

So back in the 1850's, cholera and typhoid were recognised as being water-borne diseases, a 

generation before the causal agents were identified in the laboratory and long before the era of 

bacteriology had arrived. 

When the relationship between water-borne diseases and drinking water was established, then 

the technology for treatment and disinfection developed rapidly. Construction of sewage 

treatment plants also developed more rapidly, particularly after World War 11, in many cases 

eliminating a major source of pollution. 

Potable or drinkin? water can be defined as the water delivered to the consumer that can be 

safely used for drinking, cooking and washing. The public health aspects are of such 

importance and complexity that the Health Authority having jurisdiction in the community 

now reviews, inspects, samples, monitors and evaluates on a continuing basis the water 

supplied to the community, using constantly updated drinking water standards. In Ireland, the 

vast majority of water quality standards imposed to date are a consequence of the adoption of 

the various directives of the European Communities (EC) which, since 1975, have specified 

the quality required of waters for different uses. These are aimed primarily at the protection 

of human health by protecting both waters and fish (as part of the food chain). 

The particular national quality standards applicable to drinking water in Ireland, are based on 

the requirements of EC directive 801778lEEC relating to the quality of water intended for 

human consumption. There are 67 parameters mentioned in the directive. They fall into five 

principal categories:- 



Slondnrdr andHedlh Aspeck in r~I(~t ion fo Drinking Wnrer 

(i) Check monitoring: 

Odour Colour ~ i t r i t e l  ~ l u m i n i u m ~  

PH Conductivity  itr rate' E.coli. 

Ammonia 1ron2 
3 

Taste Pseudomonas aemginosa 

Turbidity 

(1) When chloramination is used as a disinfectant (these are also on the list for Audit monitoring) 

(2) When used as flocculant. 

(3) Only for water offered for sale in bottles or containers. 

These parameters are simple indicators of water quality. Any unusual or unsatisfactory results 

call for explanation and further action depending upon the individual circumstances. In the 

proposed directive the expectation is that the first action would be an investigation to establish 

the cause of the unsatisfactory result. 

(ii) Audit monitoring 

Parameters include the remaining parameters listed in Annex 1 of the proposed directive - 

acrylamide, antimony, arsenic, benzene, boron, bromate, bromodichloromethane, cadmium, 

chloroform. chromium, copper, cyanide, 1,2-dichloroethane, epichlorhydrin, fluoride, lead, 

mercury. nickel. nitrate, nitrite, pesticides, polycyclic aromatic hydrocarbons. selenium; 

tetrachlorethene, trichlorethene, vinyl chloride, faecal streptococci and sulphite-reducing 

clostridia. 

The purpose of this monitoring is to check whether all the directive's parametric values are 

being respected. From a knowledge of the geology, agricultural practices, treatment processes, 

and materials used in the distribution system in a particular catchment area, sanitary 

authorities will know what the likely quality of the drinking water should be. With the 

exception of the parameters listed for check monitoring, there will be no obligation to monitor 

the parameters not expected to be present in significant concentrations. 

The list of parameters in the proposed new EC directive, concerning to the quality of water 

intended for human consumption, contains only those parameters which are considered 

essential for the protection of the health of consumers on a community-wide basis. There are 



Slondordr and Healtl, Aspea in rclafion lo Drinking W m  

MICROBIOLOGICAL ASPECTS 

The potential consequences of microbial contamination of water are such that its control must 

always be of paramount importance and must never be compromised. Infectious diseases 

caused by pathogenic bacteria, viruses, and protozoa or by parasites are the most common 

and widespread health-risk associated with drinking water. Infectious diseases are transmitted 

primarily through human and animal excreta, particularly faeces. If there are active cases or 

carriers in the community, then faecal contamination of water sources results in the causative 

organisms being present in the water. The use of such water for drinking or for preparing 

food, contact during washimg or bathing, and even inhalation of water vapour or aerosols may 

then result in infection. If food is contaminated by water containing pathogens that multiply 

subsequently. or if a susceptible person becomes infected by this water subsequently infecting 

others by person-to-person contact, the initial involvement of water may be unsuspected. 

Hence improvements in water supply, sanitation, and hygiene are closely linked in the control 

of disease in the community. 

Pathogenic agents have several properties that distinguish them from chemical pollutants:. 

Pathogens are separate, distinct entities and not in solution. 

Pathogens are often clumped or adherent to suspended solids in water, so that the 

likelihood of acquiring an infective dose cannot be predicted from their average 

concentration in water. 

The likelihood of a successful challenge by a pathogen. resulting in infection, depends 

upon the invasiveness and virulence of the pathogen, as well as upon the immunity of the 

individual. 

If infection is established, pathogens multiply in their host. Certain pathogenic bacteria are 

also able to multiply in food or beverages, thereby perpetuating or even increasing the 

chances of infection. 

Unlike many chemical agents, the dose response of pathogens is not cumulative. 

Because of these properties water intended for consun~ption, for preparing food and drink. or 

for personal hygiene should not contain agents pathogenic for humans. Pathogen-free watel- is 

attainable by selection of high-quality uncontaminated sources of water. by efficient treatment 
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TABLE 6 cont'd 

Pathogen 

Viruses 
Adenoviruses 

Enteroviruses:- I 

Poliovirus 
Echovirus 

Cosackievirus A I 
Cosackievirus B I 

Hepatitis A 
Enterically transmitted ' 

non A, non B hepatitis 
viruses; hepatitis E 

Norwalk virus I ' 
Roravirus 

Small round viruses 

Protozoa 

Entarnoeba histolytica i 
Giardia intestinalis I '  
Cryptosporidium 
parvum 

(tapeworms. 
hookworms etc.) 

Persistence in 
water supplies' 

"vloderate 

Moderate 

Long 

Moderate 

I 
ctive staae in water at 20°( 

Resistance to 
chlorine2 

Moderate 

Moderate 

Moderate 
? 

? 

? 

7 

Nigh 

High 

High 

Moderate 

Some associated 
diseases 

Respiratory disease, eye 
infections. 

Paralysis, meningitis, fever 
Meningitis, respiratory diseast. 
rash, diarrhoea, fever. 

Herpangina, meningitis, fever, 
respiratory disease. 
Myocarditis, fever, rash, 
zongenital heart anomalies, 
meningitis, respiratory disease 
pleurodynia. 
}Infectious hepatitis 

Epidemic vomiting and 
diarrhoea, fever. 
Epidemic vomiting and 
diarrhoea, chiefly of children 

Amoebic dysentery, amoebic 
hepatitis. 
Gastro-enteritis. 

Cholera-like diarrhoea 

1. Detection period for infe - 
Short = up to one week; moderate = one to four weeks; long = over four weeks. 

2. When the infective stage is freely suspended in water treated at conventional doses and contact times. 
Moderate resistance =agent may not be completely destroyed: Low resistance = agent completely 

destroycd. 



human pathogen until the later 1970's is now known to be widespread and highly pathogenic 

under certain conditions. 

Internationally if E.coli is found to be present in a water supply, the water is automatically 

condemned as unfit for human consumption. In effect, the presence really means that were 

are increasing the risk of contracting a communicable disease transmitted by water. But the 

disease-causing organisms would have to be present in the water. 

When E.coli indicator organisms are found in substantial numbers in water possible causes 

include:- 

(1) Septic tanks located where the effluent can readily and rapidly flow away in the rock 

cracks. 

(2) The use of cesspits rather than proper soak way systems, such as porous pipes in a 

hel-ringbone system, to disperse the septic tank effluent. 

(3) Manures stored in fainyards. 

(4) Farmyard run-off. 

( 5 )  Leaky sewers in urban areas. 

EC Directive - microbiological parameters 

The main change in the proposed new EC directive is that E. coli. replaces faecal coliforms as 

an indicator organism. The parametric values remain the same at zero in a specified volume of 

water. Any positive result indicates the possible presence of pathogenic micro-organisms and 

calls for an immediate response. 



intensification of farming practice. This is particularly evident in many developed countries, 

for instance Holland, England and Czechoslovakia where the nitrate levels in groundwater 

have risen to alarming levels due to the use of fertilisers particularly inorganic fertilisers. 

The pollution of groundwater is different to surface water pollution because pollution in 

surface water is flushed-out rapidly and the source of pollution can usually be located and 

removed. With groundwater sources however, once nitrate gets into the aquifer, decades will 

be required to replace the water with low nitrate water. 

In general, vegetables will be the main source of nitrate intake when levels in drinking water 

are below 10 mgfl. When nitrate levels in drinking water exceed 50 mgll, drinking-water will 

be the major source of nitrate intake. The main concern about high concentrations of nitrate 

and nitrite in drinking water (and in food) arises because of evidence that the sustained 

ingestion of high concentrations of these compounds can, exceptionally, lead to the medical 

condition known as methaemoglobinaemia. The production of nitrosamines, known animal 

carcinogens, can also occur. 

Nitrates themselves are relatively non-toxic, probably because they are rapidly absorbed and 

excreted by the body; toxicity, in general, results only when the nitrate is converted to nitrite. 

Methaemoglobinaemia is a condition whereby in the presence of high concentrations of 

nitrite, the ferrous iron of blood (in the form of haemoglobin) is oxidised to ferric iron giving 

rise to methaemoglobin. Methaemoglobin is inefficient in reversibly binding oxygen and thus 

in cycling it from the lungs through the body. Cyanosis occurs if more than 5% of the 

haemoglobin is converted to methaemoglobin; at 30 - 40% conversion hypoxia sets in, 

methaemoglobin concentrations greater than 50% are generally fatal. Infants, especially 

during the first three months of life, are particularly susceptible to rnethaemoglobinaemia for 

a number of reasons: 

(i) The nitratelnitrite intake per unit weight is much hizher in infants. 

(ii) Foetal haemoglobin, which persists in the blood stream of babies for some time, is 

particularly susceptible to oxidation to methaemoglobin by nitrite. 
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significant body uptake of aluminium during dialysis. Presently, reverse osmosis treatment is 

probably the most effective method for achieving water with a low aluminium content (less 

than 10 ugtl). This treatment will also lower the concentration of other cations and eliminate 

some organic contaminants. 

In some studies, aluminium has appeared to be associated with the brain lesions characteristic 

of Alzheimers disease. A Royal College of Physicians of Ireland committee set up in 1988 to 

enquire into the role of environmental aluminium in the pathogenesis of Alzheimer's disease 

reached the conclusion "that there is as yet no convincing evidence to incriminate aluminium 

ingestion as the primary cause of the disease". 

The U 4 C  value for aluminium remains the same at 0.2 mg/l in the revised EC directive. 

Lead 

Lead is a natural constituent of the earths crust but is not present in significant quantities in 

natural fresh waters. Owing to the decreasing use of lead-containing additives in petrol and of 

lead-containing solder in the food processing industry, concentrations of lead in air and food 

are declining, and intake from drinking water constitutes a greater proportion of total intake. 

Studies have shown that in cities where there is wide use of lead pipe in service lines, the lead 

content of drinking water was higher at the tap than at the treatment plant, especially in acidic 

water. The presence of lead in water also occurs through leaching from ores and from effluent 

discharges. 

Lead is a toxic cumulative poison, and for this reason strict limits on its presence in drinking 

waters are applied. Infants, children up to six years of age, and pregnant women are most 

susceptible to the adverse health effects of lead. In recent years it has become increasingly 

evident that long term exposure to lead may cause learning problems, hyperactivity and 

behavioural changes resulting from damage to the central nervous system, particularly in 

unborn children and infants. 
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Copper is an essential dietary requirement, and in general it has not been regarded as being 

particularly toxic to humans. However, acute gastric irritation may be observed in some 

individuals at concentrations in drinking water above 3 mgll. In adults with hepatolenticular 

degeneration, the copper regulatory mechanism is defective, and long-term ingestion can give 

rise to liver cirrhosis. Copper metabolism in infants, unlike that in adults, is not well 

developed, and the liver of the new-born infant contains over 90% of the body burden, with 

much higher levels than in adults. Since 1984, there has been some concern regarding the 

possible involvement of copper fiom drinking water in early childhood liver cirrhosis in 

bottle-fed infants. This has yet to be confirmed. 

Other problems associated with high levels of copper in water include staining of laundry and 

sanitary ware at concentrations above 1 mgll, astringent taste and discoloration may occur at 

levels above 3 mgll, and there may be increased corrosion of galvanised iron and steel fittings. 

Considering the available evidence relating to the toxicity of copper to the liver, the revised 

EC directive proposes a new parametric value of 2 mg/l as containing a suficient margin of 

safety for the prorection of human health. 

Chlorine 

Chlorine occurs in water as a result of treatment processes, industrial effluents, chlorinated 

sewage and other effluents. It is a powerful oxidising agent capable of destroying 

microbiological pathogens. However, it is also capable of reacting with other water 

constituents to form new compounds with potentially hannful long term health effects. 

Reaction with phenols or with trace organic compounds released from decaying algal growths, 

can give rise to very severe taste and odour problems. 

Many of these problems can be overcome by optimising the treatment process. Removal of 

organic substances prior to disinfection reduces the formation of potentially hannful by- 

products. Disinfection will also be more efficient in waters having low turbidity ; in waters of 

high turbidity, micro-organisms may adsorb to particulate matter and thus be partly protected 

from disinfection. 
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concentrations in water can increase rates of corrosion of metals in the distribution system, 

depending on the alkalinity of the water. This can lead to increased concentrations of metals 

in the supply. The principal consideration with chloride is in relation to palatability. 

This parameter, which is in the current EC directive has been excludedfrom the proposed 

new directive. 

Hardness 

Hardness is caused by dissolved calcium and, to a lesser extent magnesium. It is a natural 

characteristic of water which can enhance its palatability and consumer acceptability for 

drinking purposes. 

Studies have shown a statistically significant inverse relationship between cardiovascular 

mortality and water hardness. However, the available data is inadequate to permit a 

conclusion that the association is causal. The conclusion is that cardiovascular disease is 

influenced by water hardness or by some factor closely associated with water hardness. This 

could be either a harmful factor in soft water or protective factor in hard water. The size of 

the water factor in cardiovascular disease is small in comparison with other cardiovascular 

disease risk factors e.g. heavy smoking. 

The present situation does not warrant such drastic, costly and barely practical action as the 

hardening of soft water supplies. 

This parameter has nof been carried forward into the proposed new directive. 

Iron 

Iron is present in significant amounts in soils and rocks. Water passing through such 

formations can dissolve some of this iron. The objections to iron in water are aesthetic rather 

than on health grounds. Severe aesthetic problems of colour and turbidity can arise in 

drinking water as the 
2+ . soluble (reduced) ferrous (Fe ) lron is oxidised in air to the insoluble ferric ( ~ e ~ + )  form. At 

levels above 0.3 mg/l, iron stains laundry and plumbing fixtures. Likewise vegetables become 
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result fiom the contamination of the water source with industrial effluents and may be the first 

indication of a hazardous situation. 

Objections to high colour are generally on aesthetic grounds rather than on the basis of a 

health hazard. Water that is highly coloured may be regarded by consumers as unsafe and may 

be rejected for drinking purposes. So strong is this objection to colour that cases have been 

noted of people turning fiom coloured, but otherwise safe waters to alternative supplies 

without coloration, and of much lower bacteriological quality. 

Where waters with a significant colour undergo treatment which includes chlorination, there is 

a risk of, for example, excessive trihalomethanes being formed. Chlorination and treatments to 

prevent corrosion can also become complicated and inefficient in the presence of colouring 

organic matter. From a health as well as an aesthetic point of view it is desirable that 

colouring organic matter be removed from the water. 

Colaur is retained as an indicator parameter in the proposed EC directive. 

Turbidity 

Turbidity in water arises from the presence of suspended matter. As with colour consumers 

are reluctant to drink water that is highly turbid. The direct health effects depend on the 

composition of the turbidity-causing materials. The particles causing the turbidity may 

interfere with the treatability and in particular with the disinfection of waters. As turbidity 

can be caused by sewage matter in a water there is a risk that pathogenic organisms could be 

shielded by the turbidity particles and hence avoid the action of the disinfectant. Turbidity 

should therefore be kept as low as possible. 

It is one of the indicator parameters in the proposed EC directive. 

Hydrogen ion concentration (pH) 

Extremes of pH can affect the palatability of a water. However, a more urgent problem is the 

corrosive effects on distribution systems. The lower the pH, the more likely the water is to 
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Organisation, parametric values have been changed or binding values have been fixed for the 

first time for some parameters. These include:- lead, copper, fluoride, antimony, arsenic, 

nickel and polycyclic aromatic hydrocarbons (in particular 3,4-benzopyrene). 

The reasons for reconsideration of the values for lead, copper and fluoride have already been 

discussed. Antimony is a toxic heavy metal which can lead to changes in blood chemistry. 

The current MAC value is 10 ugtl. The proposed MAC value is 3 ugll. Arsenic is a known 

carcinogen for which the current MAC value is 50 ugll. The proposed MAC value is 10 ug/l. 

There is some limited evidence that nickel can cause an alteration in organ-to-body weight 

ratios. Nickel is also now considered as a human carcinogen in relation to pulmonary 

exposure. The current MAC value for this parameter is 50 ugll, the proposed value is 20 ugll. 

The term polycyclic aromatic hydrocarbon (PAH) for the purposes of the EC directive is 

defmed as applying to six compounds : fluoranthene, 3,4-benzofluoranthene, 11,12- 

benzofluoranthene, 3,4-benzopyrene, 1,12-benzoperylene and indeno-l,2,3-c,d-pyrene. These 

synthetic compounds occur in soot, tar, vehicle exhausts and combustion products of 

hydrocarbon fuels. They are all carcinogens of greater or lesser potency. 

The current MAC value for the sum of these compounds in drinking water is 0.2 ug l .  

However, one of the six compounds, 3,4-benzopyrene is known to be hixhly carcino_genic. In 

the revised directive it is proposed that this compound should contribute no more than 0.01 

ugll to the parametric value of 0.2 ug/l. 

The parameters which are proposed to be added to the directive include acrylamide, benzene, 

bromate, bromo- dichloromethane, chloroform, 1,2-dichlorethane, epichlorhydrin, 

tetrachlorethene, trichlorethene, vinyl chloride and boron. Some of these compounds may 

occur in water as a result of water treatment processes. Boron in raw water is usually 

attributable to the use of perborates in domestic laundry products. Most of these additional 

parameters are carcinogenic. 
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Wafer SampIes 

CHANGE IN APPEARANCEISEDIMENT (68 comdaints) 

The majority of complaints was due to the presence of floc, suspended iron, manganese and 

aluminium, algal growth, iron bacteria, siliceous matter, excessive colour and turbidity. Most 

of the samples examined had appreciable quantities of suspended matter. There were a 

number of complaints of cloudiness in water, the water having cleared on arrival in the 

laboratory. This was probably due to aeration of water resulting from high pressure in the 

water mains. There were a few samples containing calcium carbonate, which formed a deposit 

on boiling the water. 

CORROSION (5  complaints) 

Two of the samples had pH values less than 7 and were potentially corrosive. In a further two 

cases, the Langelier Index was highly negative, indicating the potential corrosiveness. The 

remaining sample was soft. 

HARDNESS (1 1 complaints) 

The complaints were mainly of deposits or scale in kettles, pipes, and on the water surface. 

Many of the samples were moderately hard or hard. In some cases, calcium carbonate 

deposition occurred after boiling the water. 

ILLNESS (33 complaints) 

Many of the illness complaints were of gastrointestinal origin. Others included skin rash or 

irritation, allersies, amoebic infection and fainting. Many samples had a significant amount of 

suspended floc, algae or bacteria which may have caused queasiness or revulsion on the part 

of the consumer. In five samples, faecal contamination had occurred while one sample 

contained enough colifoms to render it suspect. There was one complaint of lead poisoning. 

The level of lead in the sample was well below the EEC Maximum Admissible Concentration 



Water Sampler 

OIL (1 complaint) 

There was no evidence of the presence of hydrocarbons in the sample. 

POLLUTION (37 complaints) 

The suspected pollutants included sewage, silage, sluny, and agricultural and industrial 

chemicals. Ten of the samples contained E.coli. indicating probable sewage or sluny run-off. 

In the case of four samples, acids associated with silage or sluny were found. There were a 

few samples for which a bacteriological sample was not submitted but for most of these 

samples, the nitrogen levels were indicative of organic pollution. 

POTABILITY (3 complaints) 

Two samples contained considerable amounts of floc but were hygienically acceptable. The 

high number of colifonns in the third sample made it unfit for drinking. The ammonia 

concentration was also excessive. All three samples contained high concentrations of iron. 

REPEAT (190 complaints) 

These were samples taken when the original, routine sample proved to be unsatisfactory in 

one or more parameters. The most common reason for repeat sampling was unsatisfactory 

bacteriological quality. Other reasons were high metal levels (iron. manganese and 

alumin~um), high levels of ammonia, nitrite and nitrate, and high turbidity. Thirty eight of the 

repeat samples were faecally contaminated and twenty six samples contained colifoms other 

than E coli. There were high levels of manganese or iron found in thirteen samples. A number 

of the complaints contained large amounts of floc and suspended matter. 



LABORATORY RESULTS WHICH REVEALED INFRINGEMENTS 
1995 NUMBER OF INFRINGEMENTS (*) 

EASTERN HEALTH BOARD 
(Format Required.for Returns to European Co~nmission) 

I 

2 

3 

4 

5 

13 
14 

15 
16 
17 
18 

Protlnct 

Dairy Products 

Egg & Egg Products 

Meat & Products game & poultry 

~ i s l i ,  crustaecea molluscs 

Fats and oils 

Ice and dessc~ts 
Cocoa & cocoa preparations, 
coffee & tea 
Confectio~iery 

19 
20 

*Only those wliich have lead to formal action by the 1-Iealtli Board, ie where ~iotice is scrved or l e g 1  action taken 
(I)  This refers to Labelling under Health Lcgislation only. 

Nuts & nut producls:snacks 

Prepared dislies 

Foodstuffs intended 

I come into contact with foodstuffs 

N~tntber of 
Santples 

24 1 
3 

358 
6 

42 

30 
20 

40 

for panicular nutritional uses 
Additives 
Materials and articles intendended to 

21 I Others 

112 
13 
74 

0 
0 

Microbiological 
contrcnzir~ntioit 

23 
0 

26 
0 

10 

TOTAL 71 56 1823 
101 

30 
20 

40 

1 1  

Other 
Corrfnrtzir~ntion 

112 
13 
74 

0 101 

Conzpositiort Labelling & 
Presentation 
(4 

4 

3 7 

Others Total Number 
of Samples 

24 1 
3 

358 
6 

42 



MONTHLY LEAD LEVELS IN AIR 1996 

VOLUMETRIC MEASUREMENTS - MICROGRAMS PER CUBIC METRE 

LOCATION O'Connell Pearse I<ilbarrack Co l l e~e  Branch Ranelagli Ringsend Ringsend Clondalkin 
Street Street Strcct Road Health Centre Library 

DESCRIPTION I-leavy Heavy Siihurbaii Heavy Inciustl-ial Suburban Industrial Industrial Suburban with 
Traffic Traffic Traffic Co~n~nercial  lead Industry 

Janua~? 

Februaq 

March 

April 

May 

June 

July 

August 

September 

October 

November 

Mean 0 101 0.237 0.042 0 133 0.459 0 063 0 0.075 0.147 

Continuous ~iionitorin& with a weekly frequency of filter change. 
U.BEIRNE 



I 1 1 1 1 I 1 1 I 1 I 1 1 I 1 I i I i 

CONCENTRATION OF SMOKE AND SULPFIIIRE DIOXIDE IN THE AIR AT PUBLIC ANALYST'S LABORATORY, 
10, CORNMARKEI', IN I996 - MICROGRAMS PER CUBIC METRE 

February 

March 

April 

June 

July 

August 

Septeinbei- 

October 

November 

December 

Avei-age 

W.H.O. G ~ ~ i d c  Limits 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 
% of Daily SOz Levels <200ug/m' 100 98.9 97.8 97.8 99.7 99.6 100 99.5 100 100 100 
% of Daily Smoke Levels <I 20uglm3 92.4 84.6 87.9 91.1 92.6 83 9 1 85.8 91.8 93.7 98.2 

Sulplwr D~oxide 
I-I~gliest Lowest Avci ase 

Smoke 
T-llgllest Lowest Average 





TABLE 1 

FLUORIDE LEVELS IN PIPED WATER SUPPLIES 1996 
MILLIGRAMS PER LlTRE (PARTS PER MILLION OF FLUORIDE) 

Supplies 
DUBLIN 
an 
Vamy 
(Roundwood) 
Dodder 
(Bohernabree 
Dodder 
(Poulaphouca 
Liffey 
(Leixlip) 

Dublin 

Wicklow 

Kildare 

Meath 

Monaghan 

Cavan 

Offaly 

Westmeath 

Longford 

Laois 

Total 
No. of 
samples 

TOTAL 

705 

%Complying 
with the 

TOTAL TOTAL TOTAL T-k-k- 

100.0 13 

100.0 11 

100.0 10 

100.0 3 

68.8 77 

86.7 39 

83.3 40 

79.8 63 

66.3 67 

88.9 64 

86.7 85 

56.0 14 

70.0 42 

83.4 14 

W. HARRINGTON 

AVERAGE 

84. l 

TOTAL 

552 



TABLE 3 

FLUORIDATION OF WATER SUPPLIES 1996 
EASTERN HEALTH BOARD DUBLIN COUNTY COMMUNITY CARE AREA 1996 

MILLIGRAMS PER LITRE PARTS PER MILLION) OF FLUORIDE 

MARCH 

1.05 

0.85 

0.90 

MAY - 

1 .OO - 
0.92 

JUNE - 

I .05 - 
0.89 

WATER 
SCHEME JAN - 

0.95 - 

0.90 - 

0.90 - 

1 .OO - 

VARTRY 

DODDER 

LJFFEY 
(Poolaphoi~ca) 

LIFFEY 
(Leixlioi 

BALLY- 
EDMONDUFF 

GLENCULLEN 

KILTERNAN 

NR: NOT RECEIVED 



TALBE 5 

FLUORIDATION OF WATER SUPPLIES 
EASTERN HEALTH BOARD KILDARE 

Rewits of nlontl~ly lcsts for year ending 31st December, 1996 
MlLLlGRAMS PER LlTRE (PARTS PER MILLION) OF FLUORIDE 

SUBMITTED TO LAMB ALLEY LABORATORY 

NR: NOT RECEIVED 

WATER SCHEME 

KILDARE 

MONASTEREVIN 

NEWBRIDGE 

BALITORE 

ATIHY 

NAAS 

JAN 

NR 

0.80 

0.85 

1 .OO 

065 

0.85 

FEB 

0.68 

N R  

0.87 

0.95 

1.10 

0.95 

MARCH 

0.90 

NR 

0.87 

NR 

0.19 

0.90 

APRIL 

0.85 

NR 

0.93 

NR 

1.10 

O.RG 

MAY 

0.85 

0.78 

0.88 

NR 

NR 

0.87 

JUNE 

0.91 

0.85 

0.91 

N R  

1.14 

0.93 

JULY 

NR 

NR 

N R  

NR 

0.94 

NR 

AUG 

0.96 

0.90 

0.93 

NR 

1 .OO 

0.94 

DEC 

NR 

0.93 

0.89 

1 .OO 

0.97 

0.90 

OCT 

NR 

N R  

N R  

NR 

NR 

NR 

SEPT. 

N R  

N R  

0.95 

N R  

0.96 

0.83 

NOV 

N R  

N R  

N R  

N R  

0.95 

NR 







RETURN FOR DEPARTMENT OF HEALTH 

FWD, WATER AND EFFLUENT SAMPLES S[JBMITPPED FOR ANALYSIS JJUFCLW 1995 

- 
DUBLIN 
REGION - PumIc 
ANALYST FORMAL 

79 

RESULTS OF ANALYSIS OF F03D SAMPLES EXAMDED DWUX.2 1995 

TOTAL NUMBER OF Fo3D SAMPLES 

SUBMITTE BY 
E N v l R O ~  

HEALTH 
OFFICERS 

AS OFFICIAL 
SAMPLES 

SUBMI?TED BY 
ENVIRONJENTAL 

IBaIm 
OFFICERS 
PS OFFICIAi 
SAMPLES 

including EEC 
Labelling 
Infringements 



Equipment / Analyses in Room 1.17 HPLC-MS 

Two main items of equipment in Room 1.17, namely a Waters 600 HPLC and a Fisons VG 
Platform Mass Spectometer. 

Waters 600 HPLC 

It consists of a Pumps Controller, a Waters 717 plus Autosampler, a PC containing the 
Waters Millennium Chrtomatography Manager and numerous detectors. 

Details of HPLC Detectors and analytes specific to each detector 

Detector 

Waters 4 10 Differential Refractometer 

Waters 996 Photodiode Array Detector 

Waters 474 Fluorescence Detector 

Dionex ED40 Electochemical Detector 
sing a gold electrode 

Analytes 

Sugars - fructose, glucose, sucrose, lactose, 
maltose etc. 
Organic Acids - Malic, iso-citric, ascorbic, 
citric, oxaiic etc. 
Flavonoids - Narirutin, naringin, hesperidin, 
neohesperidin. 
Preservatives - Benzoic and sorbic acids. 
Miscellaneous - Caffeine, furfural, 
5-hydroxymethylhrfirral, 4-hydroxyproline. 
Ochratoxin-A 

Biogenic Amines - Histamine, tyramine, 
putrescine,~pennine~s~~emidine, cadaverine. 
Parts per million levels of the following 
carbohydrates: Mannitol, hcose, arabinose, 
rhamnose, galactose, glucose, sucrose, xylose, 
mannose; fructose and ribose. 

Fisons VG Platform I1 Mass Spectrometer 

The MS was installed and commissioned in May 1997. It has the follow in^ ionisation 
modes: 

Atmospheric Pressure: Includes APCI and megaflow (both positive and negative). 
LINC Particle Beam: Includes EI and CI (both positive and negative) 

The MS will be used in conjuction with the Waters HPLC to identify analytes. 

M.  0 '  S u l l i v a n  



LABORATORY STAFF AT JULY, 1997 

Public Analyst, F. Hill, BSc., M.S., Ph.D., M.F.C., F.I.F.S.T., 

Mr. Kevin Moyles, Deputy Public Analyst, BSc., F.I.C.I. 

Dr. Michael O'Sullivan, BSc., PhD., Executive Analytical Chemist 

Dr. Bernadette O'Reilly, BSc., PhD., C.Chem., M.R.S.C., Exec. Analytical Chemist 
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CHROMATOGRAPHY EOUIPMENT IN ROOM 1.21 

1) SHIMADZU GC 9-AM. 

Routine hydrocarbons, free fatty acids, congeners, anti-oxidants, blood/uriue alcohols, 
fat analysis and all miscellaneous food, drug and water samples. 

2) SHIMADZU GC 14-A. 

Routine trihalomethane and organochlorine pesticide analysis 

3) HEWLETT PACKARD GC-MS (5890 SERIES I1 / 5971 MSD). 

Confinnational analysis of hydrocarbons, anti-oxidants, glycols and in miscellaneous 
method development. 

4) HEWLETT PACKARD GC (5890 SERtES I1 plus) modified with Gerstel injector 
and multipurpose sampler with column switching facilities (pneumatic). 

Latest addition to GC capability which will pern~it large volume injections (increasing 
sensitivity) as well as heart cutting from one column to second column (improving 
resolution in complex extracts). 

5) SHIMADZU LC 6-A HIGH PRESSURE LIQUID CHROMATOGAPH with dual 
pump, oven, control unit with UV, Fluorescence and Refractive Index detectors. 

Routine artificial sweeteners, preservatives, anti-oxidants, aflatoxins and 
miscellaneous food and drug analysis. 

E .  Rock 









FLUORIDE LEVELS IN PIPED WATER SUPPLIES 1995 
MlIaLIGRAW PER LJXW3 (PARTS PER MILLION OF FLUORIDE 

SAMPLES FRCM 10 COUNI?ES IN THE DUBLIN REGIC%.I PUBLIC ANAZYST'S AREA 
REGULATICNS MADE UNDER lllE HEAL?H (FLUORIDATION OF W+TER SUPPLIES) ACT 1960 
SPECIFY 0.8 - 1.0 PARTS PER MILGICN OF FLUORmE IN PIPED W+TEX SUPPLIES 

Supplies 
f m  

Total 
n m k r  of 
samples 

% Complying 
with the 
Regulations 

AVERAGE 
70.6 





TABLE 2 
FLOURIDATION O F  WATER SUI'PLIES 

EASTERN HEALTH BOARD DUBLIN CITY COMMUNITY CARE AREA 
RESULTS O F  MONTHLY TESTS FOR YEAR ENDING 31st DECEMBER 1996 

MILLIGRAMS I'Ell LITRE (PARTS PER MILLION) O F  FLUORIDE 
SUUMITTED T O  CORNMARI<ET 1,AIIOI~A'~OKY 

WATER SCHEME 

VARTRY 

DODDER 

LIFFEY - Poulaphouca 

LIFFEY - Leixlip 

NR - NOT RECEIVED 

JAN 

0.90 

0.90 

0.90 

0.90 

VARTRY 

DODDER 

LIFFEY (Poulaphouca) 

LIFFEY (Leixlip) 

FEB 

0.55 

0.95 

0.80 

0.95 

NR 

NR 

NR 

NR 

NR 

NR 

1 .OO 

NR 

MARCH 

0.90 

0.95 

0.95 

0.95 

0.90 

0.90 

NR 

NR 

APRIL 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

MAY 

0.91 

0.90 

0.89 

0.86 

N R 

NR 

NR 

NR 

JUNE 

0.88 

0.92 

0.89 

0.91 

NR 

N I1 

NR 

NR 

NR 

0.83 

NR 

NR 

JULY 

0.98 

0.83 

0.84 

0.93 

SEPT 

0.96 

0.96 

0.95 

0.92 

AUG 

0.90 

0.96 

0.87 

0.92 

NR 

NR 

NR 

NR 

OCT 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

NOV 

NR 

NR 

NR 

NR 

DEC 

N R 

NR 

NR 

NR 

0.94 

0.93 

0.91 

0.93 

N R 

NR 

NR 

NR 

0.87 

0.87 

0.84 

0.84 



1996 SAMPLES SUBMITTED TO DUBLIN REGION ANALYST'S 
LABORATORY IN 1996 

ALCOHOLIC BEVERAGES ................................................................................................. 26 

DRUGS ................................................................................................................................... 14 

BLOOD FOR METALS ......................................................................................................... 9 15 

.......................................................................................................... URINE FOR METALS 78 

BLOOD FOR ALCOHOL ...................................................................................................... 8 

URINE FOR ALCOHOL ........................................................................................................ 6 

URINE FOR FLUORIDE ............................................................................................ : ....... 9 

OTHERS ............................................................................................................................... 63 

TOTAL WATERS PRIVATE AND PUBLIC SECTORS .................................................. 4153 

OFFICIAL FOOD SAMPLES 

.......................................................................... EASTERN HEALTH BOARD REGION 615 ) 
) 1184 

OTHER HEALTH BOARD REGIONS (N.E.H.B. / M.H.B.) ............................................. 569 ) 

COMPLAINT FOOD SAMPLES 

SUBMITTED BY E.H.B. IM.H.B.IN/WWB/ ............................................................ 275 

ATMOSPHERIC POLLUTION 

..... SULPHUR DIOXIDE AND SMOKE DETERMINATIONS AT 10, CORNMARKER 382 

.................................................................. AIR FILTERS (DUBLIN CORP.) FOR LEAD 204 

TOTAL ................................................................................................................................ 7317 



CONCENTRATION OF SMOKE AND SULPHUR DIOXIDE IN THE AIR AT PUBLIC ANALYST'S LABOIUTORY, 
10 CORNMARKET, IN 1995 - MICROGRAMS PER CUBIC METRE. 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Average 

SULPHUR DIOXfDE 
Highest Lowest Average 

SMOKE 

Highest Lowest Average 



m t - I C I d  
e m - d  .-. 0 - -! 
0- 0 0 0 





warer Sampler 

TASTE (90 wm-ph.&& 

The most common unpleasant odours found were hydrogen sulphide, and vegetative or 

vegetative-decay type. Other odour types included chlorinous, medicinal, earthy, musty, 

sewage and 'sweetish'. Hydrocarbons of undetermined origin were detected in a sample 

having a hydrocarbon odour. Thirteen samples were faecally contaminated while a further 12 

samples contained colifoms other than E. coli. Many samples contained large amounts of floc 

and high concentrations of iron. High levels of manganese were found in a few samples. 

Significant concentrations of ammonia, nitrite and nitrate were found in a number of samples. 

UNSPECIFIED (27 complaints) 

These samples were received as complaints without any reference to the nature of the 

complaint. Four samples were faecally contaminated and two samples contained colifonns 

other than E.coli. The majority of samples contained large amounts of floc. A number of 

samples contained significant amounts of ammonia or nitrate. Possible reasons for complaint 

include unpleasant odour, appearance and excess metal. 

Bernadette 0 'Reilly 



Wucr Sampler 

(MAC). The very high conductivity and hardness values of one sample reflected the mineral 

content of seawater. No bacteriological samples were received in the case of eight waters 

submitted. 

mSECTS (6 complaints) 

One sample was submitted for bacteriological examination after two dead rats were found in 

the water tank. It was found to contain large numbers of colifonns and Escherichia coli 

(E.coIi.). There were no insects found in the remaining samples. This could indicate that by 

the time the submitted sample was taken, the problem had passed. Many of these samples 

contained a large amount of suspended floc. 

METALS (15 complaints~ 

Complaints were received of waters containing excess iron, manganese, aluminium: lead and 

copper. The majority of samples contained excess iron and manganese. None of the samples 

contained lead in excess of the EEC MAC. Many of the samples contained large amounts of 

suspended floc. 

MISCELLANEOUS (86 complaints) 

The majority of samples in this category were submitted from various parts of Dublin City as 

a result of coliforms being found in city supplies over the Summer season. The presence of 

these organisms was probably as a result of difficulties in maintaining sufficient levels of 

chlorine in the water during the fine weather. 

Ten samples were submitted with possible legal proceedings. Six of these samples were from 

one area where there were complaints about the quality of the water supply. High levels of 

aluminium were found in all six cases. A request to determine the origin of water found in a 

basement was found to be sewage contaminated ground water. A number of complaints about 

the quality of water were received. The samples were found to be hygienically acceptable. 



1995 WATER SAMPLES 

In the year ended 31st December 1995,3710 water samples were analysed in the Lamb Alley - 
Laboratory. The samples were categorised as follows :- 

2060 samples from Health Boards and Local Authorities. 
-. 

553 samples from members of the public (private). 

34 swimming pool samples. 

52 effluent samples for biochemical andlor chemical oxygen demand. 

1012 samples were submitted for microbiological examination. - 
A large proportion of the samples were taken from drinking water supplies. There were also 

sanlples from raw water supplies, waters for dialysis, suspected sources of pollution; and 

samples taken as part of monitoring programmes. 

The laboratory received 572 complaints during the year. The sources of supply were as shown 

in Table 1. A summary of the types of complaints received from each of these sources is 

presented in Table 2. 

Tables 3-5 give the total numbers of drinking water or potentially potable water samples 

analysed for 11 parameters and the number of samples where the EEC Maximum Admissible 

Concentration (MAC) is exceeded. The samples submitted by Local Authorities and Health 

Boards are shown in Table 3. Table 4 gives the situation for samples submitted by private 

individuals and companies, while Table 5 is a summary of the two. These are listed by county. 

At the bottom of each Table is the percentage exceeding the EEC MAC for the individual 

parameter. 

The majority of the private samples were from untreated wells or bores except those for the 

Dublin area where a high proportion were from the treated public supply. 

Outside the Dublin area, a significant number of samples were from untreated sources (bores, 

rivers, lakes). Some samples were of raw water which was subsequently treated to render it fit 

for human consumption. 



Stnndnrdr and Hedth Aspecrr in relation IoDrinking Wnler 

Conclusion 

Safe drinking water is not 'pure'. A wide range of contaminants, with varying degrees of 

health risk, can enter water from a variety of sources. contaminants with the potential to cause 

harm must be regulated in such a way that risks are minimised; they will never be eliminated 

completely. Since the 1960's the emphasis regarding drinking water quality has shifted from 

the bacteriological quality to identification of chemical contaminants. This reflects largely the 

very considerable success of the water industry in overcoming bacteriological problems 

although this victory is not complete (viz. many viruses and cryptosporidia). At present, the 

World Health Organisation produces guidelines from which standards are derived by the 

European Commission and subsequently enacted by the national government of each Member 

State. 

In Ireland about 25% of our total water supply is from groundwater. It is the main source of 

supply for the food processing industry and for domestic supplies outside urban areas. Due to 

technological progress and an increased standard of living, the generation and complexity of 

wastes have increased. Many of these wastes have the potential to pollute groundwater. This 

pollution can be minimised and even prevented, by good waste management. Groundwater 

pollution , unlike surface water pollution, can last for months or years and reclamation is 

difficult. As it is an important resource, every effort should be made to protect it from 

contamination. 

Bernadette O'Reilly 



- 
Standards o n d H e d  Aspem in relolion lo Drinking Woler 

dissolve metals. Thus, failure to control the pH of water entering the distribution system can - 
result in contamination of drinking water by dissolved metals and in adverse effects on its 

taste, odour and appearance. Chlorine disinfection efficiency is governed by the pH value of a - 
water. For effective chlorine disinfection, the pH should preferably be less than 8. 

- 
pH is retained as an indicator parameter in the proposed directive and the minimum and 

maximum values have been set at 6.5 and 9.5 respectively. 

- 
Conductivity 

This property is related to the ionic content of the water which is in turn a function of the 

dissolved solids concentration. While the parameter has no direct health significance, changes 

in conductivity denote a changing composition and, on a raw water, can indicate that a change 

in treatment may be required. 

The parameter is retained, unchanged, for its indicator function in the proposed directive 

Oxidisability 

The oxygen absorbed from an acid permanganate solution of the water sample in 4 hours at 

27°C is measured. The result obtained gives an approximate indication of the amount of 

carbonaceous organic matter present. A significant increase in this parametric value may 

indicate increased pollution and in the case of sewage treatment, it may indicate changes in 

the performance of a treatment plant. 

Oxidisability is retained as an indicator parameter in the proposed directive and the 

parametric value is the same. 

Other parameters 

The extensive range of limits in the EC drinking water directive is aimed at the protection of 

public health. In the light of improvements in scientific understanding on the toxicity of 

chemical compounds, and taking into account recent guidelines issued by the World Health 



discoloured on boiling and problems with tea-making can arise. Iron also promotes the 

growth of "iron bacteria" which can deposit a slimy coating on piping. 

The M C  value for this metal is unchanged in the proposed EC directive 

Zinc 

Zinc is essential to man and is found in virtually all food and potable water in the form of salts 

or organic complexes. Levels of zinc occurring in natural waters are normally very low, not 

exceeding 0.05 mgA, but concentrations in tapwater can be much higher as a result of 

dissolution of zinc from pipes. The principal concern regarding zinc in water supplies arises 

with regard to taste and not toxicity but if ingested in gross amounts it has an emetic effect. 

Above a level of 5 mg/l, astringent taste, opalescence and sand-like deposits may occur. 

Zinc is one ofthe parameters not being carried forward into the proposed new EC directive. 

Taste and odour 

Taste and odour originate from natural and biological sources or processes, from 

contamination by chemicals, or as a by-product of water treatment (e.g. chlorination). They 

may also develop during storage and distribution. Changes in these parameters may lead to 

such severe consumer reaction that it may be necessary to condemn a water supply. An 

unusual taste or odour might be the first indication of the presence of potentially harmful 

substances. 

They are retained as indicator parameters in the proposed directive. 

Colour 

The commonest colours of water are yellow and brown, which are usually due to the presence 

of organic matter derived from the soil and from vegetation and its decay. Colour may also 
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An overall assessment of the impact of disinfection on public health has to consider not only 

the microbiological quality of the treated water, but also the toxicity of the disinfectants and 

their reaction products. The immediate and direct threat to health, and even to life, presented 

by pathogenic micro-organisms makes it unthinkable that disinfection should be compromised 

or given up. In the proposed EC directive, parametric values proposed for disinfectant by- 

products are not so strict that disinfection is compromised. 

With regard to chlorine, in humans and animals exposed to chlorine in drinking water, no 

specific adverse treatment-related effects have been observed at the relatively small levels 

used in water treatment processes. 

Residual chlorine has not been retained in the proposed directive. It has been replaced by a 

more general obligation to verzfy the eficiency of the disinfection treatment applied. Thus all 

forms of disinfection are included, not just disinfection based on the use of chlorine or its 

compounds. 

Ammonia 

The presence of more than a small concentration of ammonia in treated water can be an 

indication both of contaminated raw water and of inadequate disinfection. Ammonia can 

indicate the possibility of sewage pollution and the consequent possible presence of 

pathogenic micro-organisms. It's presence in water is also undesirable because it can 

compromise disinfection efficiency, result in nitrite formation in distribution systems, cause 

failure of filters for the removal of manganese, and it can cause taste and odour problems. 

The MAC value for this paramefer is unchanged in the proposed EC direclive. 

In fresh waters the sources of chloride include soil and rock formations, sea spray and waste 

discharges. Chloride itself does not pose a health hazard to humans, however sewage and 

some industrial effluents can contain large amounts of chloride. Excessive chloride 
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In the proposed new directive, the maximum permitted lead concentration in drinking water is 

revised from 50 ugh' down to 10 ugA. The directive proposes to allow member states 15 

years to comply with this parametric value. In the interim, a temporary parametric value of 

25 ug/l is proposedfrom 5 years after the entry into force of the new directive. 

Fluoride 

Fluoride occurs naturally in water in rare instances. It mainly arises from fluoridation of 

public water supplies and from industrial discharges. 

Extensive studies have shown that the natural presence or the addition of fluoride to drinking 

water at a level of at least 0.8 mgil reduces dental cavities or tooth decay in growing children 

and that the optimum beneficial effect occurs around 1.0 mgll. If the EC maximum quoted 

level of 1.5 mg/l is much exceeded then while an even greater reduction in tooth decay (up to 

3 mg/l) may be observed, mottling (staining of teeth) can occur. 

Long term intake of fluoride in concentrations higher than 4 mgil may cause asymtomatic 

osteosclerosis in a small percentage of persons. Crippling fluorosis has been detected in 

individuals exposed to fluoride levels from 10 - 40 mgll. No carcinogenicity or other adverse 

effects have, so far, been detected. 

The current EC parametric value varies between 0.7 and 1.5 mg/l according to average 

temperature in the geographical area concerned. The revised EC directive proposes a value 

o f l . 5  mg/l, independent of temperature. In Ireland, fluoride levels influoridatedpublic water 

supplies are legally restricted to the range 0.8 - 1.0 mg/l F. 

Copper 

urams Naturally occurring copper levels in drinking water are usually low at only a few micro, 

per litre, but copper plumbing may result in greatly increased concentrations. Rarely, traces 

may also arise from its use as an algaecide. 

53 



(iii) 

(iv) 

Srondardr a n d H d h  Aspem in relazion lo Drinking Woler 

Gastric pH greater than 4 is conducive to the growth of nitrate-reducing bacteria in the 

gastro-intestinal tract. Such gastric conditions are most likely to occur in infants since 

the capacity to secrete gastric acids is poorly developed. 

The red blood cells of infants show reduced activity of an enzyme (NADPH - 
dependant methaemoglobin reductase) which reduces the concentration of 

methaemoglobin in the blood. 

Chronic ingestion of nitrate may result in the production of nitrite which then reacts with 

amines to produce nitrosamines. These compounds are powerful carcinogens in a wide 

variety of animal species and it is probable that at high enough concentrations they will also 

be carcinogenic in humans. Data available at present is inadequate to confirm this. More 

studies are necessary to better understand the metabolism of ingested nitrate in humans. 

Of samples received in this laboratory over the last five years, the annual percentage 

exceeding the EC Maximum Admissible Concentration (MAC) value for nitrate has remained 

relatively constant at 2-3%. 

The MAC valuesfor nitrite and nitrate remain the same at 0.1 and 50 mg/l respectively in the 

revised EC directive. 

Aluminium 

Aluminium-based compounds are widely used in water treatment. They act as coagulants to 

bind together colloidal matter before its removal by filtration. They also help to remove 

coloration. Coagulants are essential for the removal of parasitic pathogens such as 

cryptosporidium. The presence of aluminium in drinking water is frequently due to 

deficiencies in the control and operation of the treatment process. 

Aluminium has been shown to pose a danger to persons suffering from kidney disorders. Its 

presence in water used in kidney dialysis has been associated with neurological disorders in 

patients receiving treatment. The aluminium concentration in waters used for dialysate 

preparation should not exceed 10 - 15 micrograms per litre. This is necessary to minimise 
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CHEMICAL ASPECTS 

Normal drinking water contains trace amounts of several thousand chemicals . Only 

limitations of analytical techniques restrict the number of chemicals identified. Many of these 

chemicals of course are of natural origin but pesticides, human and veterinary drugs, industrial 

and domestic chemicals, and various products arising &om the transport and treatment of 

water are very commonly found albeit normally at very low concentration. The contribution 

of drinking water to daily exposure of chemical contaminants includes direct ingestion as well 

as some indirect routes such as inhalation of volatile substances and dermal contact during 

bathing or showering. 

Chemical pollutants in water have many different effects. At one extreme, they can impart a 

disagreeable taste or odour. This is quickly pcrceived by the community and the process of 

characterisation and identification of the offending pollutant is generally prompt and fairly 

straightforward. At the other extreme, the effects on human health of, for example, a 

carcinogen present in drinking water will probably go undetected, particularly if it produces 

only a modest increase in the incidence of a common cancer. Some of the chemicals in 

drinking water, although present in low concentrations, may if ingested over a long period of 

time: have delayed toxic effects. The insidious effect of chronic exposure to low doses of 

toxic agents is difficult to recognise, because often there are few early warning signs and, 

when signs are ultimately observed, the effects may have become irreversible. 

In this section only those chemical parameters for which routine analyses are carried out in the 

Dublin Public Analyst Laboratory are discussed. For each parameter, their occurrence, their 

significance in relation to human health and, in some cases, their aesthetic effects are outlined. 

Some of these routine parameters may not directly affect health but they can be important 

indicators for the presence of possible health hazards. 

Nitrite and Nitrate 

Naturally occul~ing nitrate lcvels in surface and groundwater are generally a few milligrams 

per litre. In many ground waters, an increase of nitrate levels has been observed owing to the 



Viruses are very small infectious particles of biological origin. They can only multiply inside 

a living cell and are usually highly specific as to cell type. They consist of a nucleic acid 

(DNA or RNA) core protected by a protein coat. A viral particle eventually loses its 

infectivity with the passage of time, and with exposure to the rigors of its environment. 

Studies have shown that conventional drinking water treatment, while nor necessarily 

eliminating viruses completely, can considerably reduce their levels. Storage in a reservoir 

for a period of several weeks is effective particularly during the Summer. Flocculation 

processes, generally used in combination with rapid filtration, have been reported to remove 

between 60% and 99% of viruses, depending on dosage and local conditions. Viruses 

removed by flocculation are not inactivated and care must be taken with the disposal of 

infectious sludge. Lime flocculation is very effective (99.9% reduction) provided highly 

alkaline conditions CpH 11.5) are maintained for at least 1 hour. The advantage of lime 

flocculation is that viruses are both removed and destroyed. Adsorption by activated carbon 

can remove viruses but the adsorbed viruses may be liberated at a later stage when organic 

material competes for available adsorption sites. 

A virus that is still present following the above treatments can usually be inactivated by 

chemical disinfection. Free chlorine is a highly effective virucide whereas combined chlorine 

may be a hundred times less effective. Ozone is also an effective viral disinfectant, preferably 

for clean water. It's inain liability is that it's activity cannot be sustained in the water all the 

way to the consumer, so that it does not provide any protection aginst post-treatment 

contamination. In general, it appears that current treatment technology, diligently applied, can 

consistently produce finished water in which viruses are not likely to pose a threat to public 

health. In Ireland the viral disease Polio has caused most concern. 

All waterborne parasites originate from human or animal faecal contamination of the 

enviroiment. The protozoan parasites are transmitted outside the body in the form of a 

resistant cyst having a tough outer wall. As with viruses, none of the operations and processes 

used today in the treatment of water supplies were devised originally to remove or destroy 

protozoa. Fortunately, the introduction of flocculation and filtration of water has been 

successful in diminishing the extent to which water serves as a source of parasitic infection. 

The majority of enquiries to the Public Analysts Laboratoq in relation to protozoa deal with 

the Amoebae, Giardia and Cryptosporidium species. Cryptosporidiun, unrecognised as a 
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and disinfection of water known to be contaminated with human or animal faeces, and by 

ensuring that such water remains free from contamination during distribution to the user. 

In water microbiology, an indicator organism is a micro-organism whose presence is evidence 

that pollution (associated with for e.g. faecal contamination) has occurred. Indicator 

organisms may be accompanied by pathogens, but do not necessarily cause disease 

themselves. Pathogens usually appear in much smaller numbers than indicator organisms and 

are therefore less likely to be isolated. Many of the criteria required for an 'ideal faecal 

indicator' are fulfilled by Escherichia coli (E.coli). E.coli is present in numbers up to 5 x 10' 

per gram of human faeces. These faecal indicator bacteria should never be present in water 

delivered to the consumer. 

Some of the pathogens accorded highest priority in relation to their health significance are 

listed in Table 6. Of these pathogens, the bacteria group have, overall, the least resistance to 

chlorination. The other groups, particularly the viruses and protozoa are more resistant to 

disinfection. Therefore, the absence of E.coli indicator organisms (bacteria) will not 

necessarily indicate freedom from viruses and protozoa. 

TABLE 6 

Pathogen 

Bacteria 
Campylobacter jejuni 
Campylobacter coli 

Pathogenic E. coli. 

Other salmonella 

Shigella spp. 

Vibrio cholera 

Yersinia enterocolitica 

Pseudonionas 
aeruginosa 

Aeronlonas spp 

Persistence in 
water supplies1 

) Moderate 

Moderate 

Moderate 

Long 

Short 

Short 

Long 

May multiply 

May rnultiply 

Resistance to 
chlorine2 

Lou 

Low 

Low 

Low 

Low 

Low 

Low 

Moderate 

Low 

Some associated 
diseases 

Gastro-enteritis 

Typhoid fever 

Paratyphoid fever, enteric 
fever, sal~nonellosis 
Bacillary dysentery 

Cholera 

Gastro-enteritis 

Various infections 



48 in total, including 13 new parameters. Some parameters of the current directive have been 

omitted because they were not considered to be directly relevant to the protection of human 

health or were not of community-wide importance. Other parameters have been replaced by 

more appropriate parameters while the values for others have been amended or have been 

fixed for the first time. 

The main part of this discussion has been divided into two sections:- 

(1) Microbiological Aspects 

The role that water can play in the spread of disease, if not properly treated and protected, is 

outlined. 

(2) Chemical Aspects 

It would be impossible and impractical to try to discuss the health significance of every 

possible chemical present in a drinking water. Only those parameters analpsed for on a 

routine basis in our laboratory are discussed. With regard to the proposed new EC directive, 

those current routine parameters not being carried forward into the new directive are noted. 

Parameters for which new parametric values are proposed and parameters being added to the 

directive and their health significance are also mentioned. 
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A - Organoleptic C - Undesirable E - Microbiological 

B - Physicochemical D - Toxic 

In addition the parameters are grouped under four headings relating to the general monitoring 

frequency :- minimum monitoring (Cl), current monitoring (C2), periodic monitoring (C3), 

and occasional monitofing (C4) (for special situations or in case of accidents). 

Sanitary authorities use this pattern of standard analyses as a 'framework'. There are cases, 

depending on the particular circumstances arising in the case of each drinking water supply, 

where additional parameters are added to the basic C1, C2 or C3 list. 

In the Dublin Public Analyst Laboratory, the parameters analysed routinely under the four 

headings are as follows:- 

Appearance As for C1 

pH I Ammonia 

Odour 

Turbidity 

Colour I Nitrites 

plus 

?onductivity 1 Nitrates 

Analysis for aluminium and fluoride is caw 
n ied 

C3 

As for C2 

plus 

Chloride 

Ixidisability 

Hardness 

Iron 

Copper 

Zinc 

Lead 

out when these 

Depending 

on 

circumstances 

e used in the 

treatment Drocess. Analvsis for residual chlorine mav also be carried out. 

In the proposed revised EC directive concerning the quality of water intended for human 

consumption, only two levels of monitoring are specified - Check monitoring and Audit 

monitoring. Investigative monitoring will be carried out where the results of Check or Audit 

monitoring reveal the need for further monitoring. Investigative monitoring would depend 

upon the particular circumstances. 



STANDARDS AND HEALTH ASPECTS IN RELATION TO DRINKING WATER 

Throughout human history, the search for clean, fresh and palatable water has been man's 

priority. Water is essential to sustain life and a satisfactory supply must be made available to 

the consumer. During the last 20 centuries, serious attempts have been made to serve 

communities with a sufficient amount of drinking water. It is only during the last two 

centuries that criteria for acceptability have been developed, with numbers instead of 

adjectives and with chemical and bacteriological examination to form the base for standards. 

The first clear proof that public water supplies could be a source of infection for humans was 

based on careful epidemiological studies of cholera in the city of London by Dr. John Snow in 

1854. Snow's study of the contaminated Broad Street pump is the most famous. He inferred 

that the vehicle of infection for the cholera outbreak which caused 616 deaths in the vicinity 

of the Broad Street pump, London was the water fiom the pump. Water intake for the pump 

was from the faecally polluted Thames, at Battersea Fields. Along with several other 

incidences Snow noticed that none of the several workers fiom the brewery adjacent to Broad 

Street came down with cholera. The brewery had its own well, the water from which uaas 

consumed by the men. Snow had the handle of the Broad Street pump removed and the 

epidemic waned. 

Snow's definitive work concerned the spread of cholera through water supplied by the 

Southwark and Vauxhall company and the Lambeth Company. The former obtained its water 

from the Thames at Battersea in the middle of London, in an area almost certainly polluted 

with sewage, whereas, the Lambeth Company obtained its water considerably upstream on the 

Thames above the major sources of pollution. 

In one particular area served by these two companies, containing about 300,000 residents, the 

pipes of both companies were laid in the streets, and the houses were connected to one or the 

other sources of supply. Snow's examination of the statistics of cholera deaths gave striking 

results. Those houses served by the Lambeth Company had a low incidence of cholera, lower 

than the average for the population of London as a whole, whereas those served by the 

Southwark and Vauxhall Company had a very high incidence. As the socio-economic 

conditions. climate, soil, and all other factors were identical for the populations served by the 

two companies. Snow concluded that the water supply was transmitting the cholera agent 



Summary of Coffee Authenticity (Con tin ued) 

Sample 

Literature 
Values for Pure 
Coffee 

Authentication 
Criteria for 
Pure 
Coffee 
Caf6 Hag 
Decaffeinated 

(12) 
St Michael 
Premium 
(13) 
Bewleys 
Decaffeinated 
(14) 
Bewleys 100% 
Pure Arabica 

Maxwell House 
3anules 
J 7 )  
3unnes Stores 
aargaiti Blend 
3ranules (18) 
Vescafe Cap 
2olombie 

39 )  
Yescafe Mild 
Blend 
:20) 
Maxwell House 
Mild Blend 

Maxwell House 
Expresso 

Free 
Maunito 

0.01 
0.26 

Total 
Glucose 

0.61 - 
1.58 

Total Status 
Xylose 

0.08 - 
0.29 

<0.40 

Pure 
0.19 Coffee 

Pure 
0.2 1 Coffee 

Pure 
0.26 Coffee 

Pure 
0.29 Coffee 

Pure 
0.15 Coffee 

Pure 
0.22 Coffee 

Coffee 

Coffee 

Pure 
Coffee 

Pure 
Coffee 

Table 4 (Continued) 



Total Carbohydrate Profile in Soluble Coffees (%) (Continued) 

Sample 
- 

Literature 
Values for Pure 
Coffee 

Authentication 
Criteria for 
Pure 
Coffee 
Cafe Hag 

(12) 
St Michael 
Premium 
(13) 
Bewleys 
Decaffeinated 
(14) 
Bewleys 100% 
Pure Arabia 
(15) 
Maxwell House 
Granules 
(17) 
Dunnes Stores 
Bargain Blend 
Granules (18) 
Nescafe Cq 
Colombie 
(19) 
Nescafe Milc 
Blend 
(20) 
Maxwell House 
Mild Blend 
(21) 
Maxwell House 

Mannitol Glucose Xylose Mannose 

Table 3 (Continued) 



Free Carbohydrate Profile in Soluble Coffees (%) (Continued) 

Fructose Sucrose 
+ Xylose 

D.00 - 
D.44 

Mannose Sample Mannitol 

0.01 . 
0.26 

< 0.30 

Arabinose 

0.60 - 1.47 

Galactose Glucose 

0.00 - 
0.25 

Literature 
Values for Pure 

Criteria for 

Premium 
(13) 
Bewleys 

Pure Ambica 
(15) 
Maxwell House 
Granules 

Bargain Blend 

Colombie 
(19) 
Nescafe Mild 
Blend 
(20) 
Maxwell House 
Mild Blend 
(21) 
Maxwell House 
Express0 
(22) 

Table 2 (Continued) 







Chicory & Coffee Samples 

Table 5 gives the free and total carbohydrates for the two samples marked as containing chicory & 

coffee. 

The ingredients listing on the Lyons Continental Blend sample was difficult to read due to the poor 

contrast between the gold lettering and the red background. 

Regarding the carbohydrate content, the sample had high free glucose, sucrose/xylose and very high free 

fructose and total glucose. 

The sample K V.1 Coniinental Coffee had high free mamitol, glucose, sucrose/xylose and very high 

free fructose and total glucose. 

Analysis of clzicory andfigs 

To further investigate these two samples, chicory and figs were analysed for the major carbohydrates. 

Samples of 100% pure Roasted & Ground Chicory and Figs were kindly given to the Laboratory by the 

Continental Fig Co., of Kent in the UK, a company which supplies chicory and figs to the coffee 

industry. A fig paste sample was also examined. Results for the free carbohydrate levels are given in 

Table 6. 

Comparing the carbohydrate levels in the chicory to those in the two samples, it can be seen that the 

addition of that type of roasted chicory can not account for the sugar levels in the two samples. 

We have no information regarding the processing that the chicory, present in the coffeeichicon~ 

samples. underwent. Most of the carbohydrate in chicory root is present in the form of inulin which is a 

polyfuranose that yields fructose on acid hydrolysis. Spray dried chicory extracts can contain ketose 

sugars, of which fructose is one, up to a level of 70%. So it is consistent that the high fructose in the 

two samples could be due to processed chicory. 

Taking these facts into account, and in the absence of information on the type of processing the chicory 

received, further authentication of the chicoryicoffee samples was not possible. 

In the fig samples, the levels of fructose and glucose are approximately equal, whereas in the two 

samples. fructose exceeds glucose by a factor of 4 to 5. So again figs cannot account for the sample 

carbohydrate profiles. 



Survey of Soluble Coffees in this Laboratory 

In a recent survey conducted in this Laboratory, twenty samples, labelled as containing pure instant - 
coffee, were examined for authenticity. The coffees surveyed covered the brands commonly available 

in this country. - 
In addition, two samples labelled as containing a ririxture of coffee and chicory were also examined for 

their carbohydrate content. Obviously, these two wuld not be authenticated in the manner of the pure 

instant coffees. 

Experimental 

The samples were examined for free and total carbohydrates. The carbohydrates quantified included 

mannitol, arabinose, galactose, glucose, sucrose, xylose, mannose and fructose. 

The analysis was done on Waters 600 HPLC incorporating a Waters 717 Plus autosampler. A Dionex 

CarboPac PA1 High Performance Anion Exchange Column (250mm x 4mm) and a Dionex PA1 

Guard Column were used at 20°C. A Dionex Metal-Free Trap Column was placed in the eluent line 

before the autosampler. 

The carbohydrates were detected using a Dionex Pulsed Amperometric Detector (PAD) consisting of 

an ED40 Electrochemical Detector with a gold electrode. 

Water was used as the mobile phase at a flow rate of lml/min. Postcolumn addition of 300mh4 sodium 

hydroxide, at a flow rate of 0.6 mumin, was used. Injection volume was 20 PI. Analytical runtime was 

50 minutes, followed by a 15 minutes column cleanup with 300 mM sodium hydroxide. Finally, 25 

minutes of re-equilibration time with water was employed. 

Sample Preparation 

Free carbohydrates: 

300 milligrams of coffee dissolved in water and made to 100 ml An aliquot was cleaned on a SepPak - 
C18 Sep-Pak cartridge and then filtered through a 0.2 micron filter before HPLC analysis. - 



of coffee husk left on the beans after the cleaning process, and to unidentified endogenous 

polysaccharides. 

In a survey of 700 commercial soluble coffees by the coffee industry, 619 of them had total xylose less 

than 0.4%. 

Free mannitol was also examined as a tracer for coffee husk adulteration. Very low levels (commonly 

around 0.05%) are present in pure green coffee, &hereas up to 2.0% occurs in dried coffee husks. The 

level varies with Arabica and Robusta coffee beans. It was decided that free mannitol levels greater 

than 0.3% is fixther evidence of adulteration with coffee husks. 

In the above industry survey, about 99% of the "unadulterated" samples (as judged by total xylose 

content) had free mannitol less than 0.3%. 

Total Glucose 

Maximum limits for total glucose, as a tracer for coffee huskslparchment, is complicated by the fact that 

glucose is a natural constituent of green coffee and is present at high levels, mainly under two hidden 

forms, i.e. sucrose and cellulose. The potential level of total glucose in soluble coffee could therefore be 

high if processing that (a) avoided sucrose decomposition during roasting and (b) that extracted all 

celIu1ose material, was employed. 

Total glucose was also determined in the survey of 700 commercial coffees. It was less than 2.1% in 

about 99% of the "unadulterated samples. So this figure was postulated as an upper limit for pure 

instant coffees. 

The UK, in their Code of Practice for the Soluble Coffee Industry, have taken cognisance of the 

proposed limits for total xylose and glucose and recommended them as maximum acceptable 

carbohydrate contents. Also, the Code established a maximum acceptable level of 0.6% for free 

fructose. 

2 2 

In summary, it is proposed by the industry that a coffee should be considered as adulterated 

when: 

TOTAL GLUCOSE 

> 2.10% 

FREE MANNITOL 

> 0.30% 

- 

TOTAL XYLOSE 

> 0.4% 



Definition of Coffee 

The International Coffee Organisation (KO), an inter-governmental body formed by the coffee 

producing and consuming countries in close co-operation with the United Nations, defines green 

coffe  as all coffee in the naked form before roasting; roasted coffee as green coffee roasied to any 

degree and soluble coffee as dried water-soluble solids derived from roasted coffee 

An authentic instant coffee is therefore made from"the coffee bean itself and should not contain any of 

the material surrounding the bean, like parchment or silverskin. 

Adulteration of Soluble Coffee 

Soluble coffee is a valuable commodity. For example, in the UK in 1991, it was estimated that the retail 

market for instant coffee was worth £504 million, representing a volume of 35,000 tonnes. Therefore, it 

is not surprising that over the years there have been examples of instant coffee being fraudulently 

extended in various ways. 

The most common method of soluble coffee adulteration is by coextracting the roasted coffee beans 

with different materials. These adulterants include coffee husks or parchments, cereals or malts, 

maltodextrins, caramelised sugar, figs or chicory. This is purely an economic fraud. No health safety 

problems have been associated with this type of adulteration. 

Detecting the adulteration 

Research has shown that, at present, the best way of uncovering these fraudulent practices is by 

measuring both the free and total carbohydrate profiles in the coffee. Adulteration can then be detected 

by comparing the carbohydrate profile of a soluble coffee with agreed maximum values for specific 

carbohydrates. These values have been established by analysing hundreds of commercial instant 

coffees, produced by a range of manufacturers in a number of countries, and including coffees from a 

wide range of bean varieties, qualities and processing conditions. This enables a reference database 

library of pure coffees to be maintained. The more extensive the reference data, the more confident one 

can be in defining the limits for individual carbohydrates to establish authenticity 

Research by the coffee trade has continued into widening the database of commercial soluble coffees to 

ensure that it accurately reflects the natural variability of the indicator carbohydrates in instant coffee. 

Also, the effect of processing on the profiles has been studied and taken into account. 



Authentication of Soluble (Instant) Coffees 

What is coffee? 

Coffee is prepared from the beans found in the che'ny-like berries that grow on the coffee tree. This tree 

is evergreen, roughly pyramidal shaped and usually reaches a height of between 3 - 6 metres. The trees 

flourish in what is known as the coffee belt, which occurs between latitudes 30" north and 30" south, and 

can grow at altitudes ranging from sea level to more than 2000 metres. Brazil, Colombia, Indonesia, 

Mexico and the Ivory Coast are the most important coffee producers. 

More than 60 species of coffee trees are known. The two most important coffee types are Arabica and 

Robusta, which account for 75% and 24% of world production, respectively. 

The Coffee Cherry 

Graphic I 
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IMPLICATIONS OF LABORATORY ACCREDITATION: 

The initial stages in the accreditation process involve the drafting of the laboratories 
Quality Manual, which details the Quality System, and which will be available for use 
by the laboratory staff. A Quality System is the organisational structure and the 
network of procedures, processes and resources required to produce and deliver a 
service of specified quality. 

Drafting the Quality Manual involves documenting procedures and policies relating to 
the day-to-day operation of the Public Analyst's Laboratory. All aspects of the 
laboratories operation must be reviewed in the light of the requirements for 
accreditation as laid down in the series of P - documents prepared by the National 
Accreditation Board. Some of the current operations and procedures carried out in the 
Public Analyst's Laboratory meet the required standards, however, other areas require 
detailed examination and review and to this end work groups have been set up to 
examine all aspects of these operations and recommend appropriate changes. 

A quality system cannot be bought or implemented overnight. It involves 
commitment, time and dedication from personnel at every level in the organisation. 
For the successful implementation of the quality system it is essential that: 

1 .  Senior Management are committed to and involved with the project. 

2. All staff must be informed of progress and involved with the project where 
appropriate, from an early stage. 

3. Adequate resources are provided 

COST OF ACCREDITATION: 

In addition to the commitment of senior management and staff at all levels to the 
preparation of the laboratory's application for accreditation, there will be a cost 
implication to the attainment of accreditation and the associated recognition as an 
official Food Control Laboratory, as required by E.C. Directive 93/99 

The precise details of the total cost of attaining the status of an accredited Food 
Control Laboratory is as yet unclear. However, some areas which have cost 
implications have already been identified and are detailed in the following section. 



ACCREDITATION OF 
THE PUBLIC ANALYST'S LABORATORY. DUBLIN 

The completion of the Single European Market took place on the 3 1st of December 
1992. Since that date any product sold in the Member State in which it is produced is 
freely marketable throughout the European Community unimpeded by different 
national standards and testing and certification procedures. Since 1987 there has been 
considerable activity within the European Community on both certification and 
testing in order to define the ground rules so as to remove technical barriers to trade 
between Member States. 

The aim was to produce transparent documentation that could be used to ensure 
compatibility between the countries and to build confidence between certification and 
testing bodies in each of the Member States. The National Accreditation Board (NAB) 
(- The Irish Laboratory Accreditation Board was renamed the National Accreditation 
Board in February 1995) was represented on an EC work group which laid the 
ground-work for the publication of the EN45000 Series of European standards. 

In July 1989 the Commission published a document entitled " A Global Approach to 
Certification and Testing". One of the recommendations of this document was that in 
order to generate confidence and mutual trust between national authorities, Member 
States should be required, when implementing Community legislation. to noti6 only 
those laboratories and bodies which can demonstrate conformity to the EN45000 
Series. 

In June 1989 the European Council published a Directive on the official control of 
foodstuffs (8913971EEC), which sets out the hannonised requirements for Member 
States to ensure the quality, composition, safety and other issues relating to foodstuffs. 
Member States were required to adopt and publish laws and regulations by June 1990 
and to comply with the Directive by June 1991. A further Directive (93199) was 
published in October 1993 which expanded on the measures which had to be adopted 
by Member States in order to improve the control procedures, encourage closer 
cooperation between different authorities and ensure uniform application of 
legislation on foodstuffs within the Community. Members must implement this 
Additional Measures Directive, relating to Official Food Control Laboratories, before 
1 st November 1998. 

This Additional Measures Directive states that in order to be nominated as an Official 
Food Control laborato~y, the Public Analysts Laboratory will be required to comply 
with the general criteria laid down in EN 45001 (General Criteria for the Operation of 
Testing Laboratories). In assessing laboratories against these standards, Member 
States must apply the criteria laid down in EN45002 (regulations relating to 
accreditation of chemical and microbiology 1aboratories)and require the use of 
profic~ency testing schemes as far as appropriate. to demonstrate the laborator~es 
competence to carry out tests to the required \tandads 



In July 1927 the death took place in Sir Patrick Dun's Hospital of one of the two lovely Gore- 

Booth sisters who had stolen the heart of Yeats at Lissadell. The Countess Constance Markievicz, 

the first Woman T.D. and Cabinet Minister also died in a public ward at Sir Patrick Duns 

Hospital. In 1924 the Hospital received £10760 collected by the "Do it for Dublin" movement 

during Horse Show week. On the 4th of November 1929 Lady Talor brought before the board a 

suggestion emanating from Holles Street Hospital that a group of Dublin Hospitals should 

combine to raise funds by the promotion of sweepstakes on various races. The so called 

"Sweepstakes Bill" and the establishment of the Irish National Sweepstakes soon followed. 

Within a few years Sir Patrick Dun's Hospital had received a sum of £176,580. In 1933 a large 

modem Out patients Department with Specialists rooms was built at the rear of the Hospital (cost 

£37326). Hot and cold water wa introduced into all wards, as were improvements in bath and 

sanitary accommodation and a house telephone system the Hospital now had 151 Beds). 

The story of the telephone is unusual. In 1883 the board proposed to install a telephone but the 

medical staff on being approached on the subject replied that they thought a telephone 

unnecessary. Seventeen years later in 1900 the staff approached the Board with the suggestion 

that the Board should pay halfthe expenses of installing a telephone in the house of each member 

of staff, whereupon the Board replied that they had no funds available and it was not until 1933 

that one was installed. 

In 1938 a new X-Ray Department was set up at a cost of £7000. By 1940 Out patients numbered 

89,217. Sir Patrick Dun's Hospital closed on the 29th of August 1986. It later housed the 

Institute of Clinical Pharmacology under Dr. A. Darragh before being eventually purchased by the 

Eastern Health Board. In November 1996 Sir Patrick Dun's became the home for the Public 

Analyst's Laboratory, Dublin Region. 

Mark McDonald 



The Architect responsible remains a source of uncertainty. Wright's Historical Guide, 2nd ed., 

1825 states that a pupil of Gandon, Henry Aaron Baker designed Sir Patrick Dun's. However, Dr. 

T. G. Moorhead in his history of Sir Patrick Dun's Hospital (1942) suggests that the Architect was 

Papworth who was also the architect for the Carmelite church in Whitefriar street.. The Hospital 

was one of the first clinical leaching Hospitals, was the first to adopt the teachings of Lister and 

was considered perhaps the most upto date college in Ireland. Famous practitioners included Sir 

John Thomas Banks, Kings Professor of the Practice of Medicine and Dr. Robert James Graves, 

Kings Professor of the Institutes of Medicine. 

The first severe test for the hospital came during the fever epidemics of the following decades 

(espzcially 1826-7 and again in the mid forties). Over the two major fever epidemics the hospital 

treated a record 10.000 cases. During the epidemic of 1846148 the Governors had been compelled 

to sell all their securities amounting to £2,730 5s 10d. The hospital was subsequently leased for 

998 years to the College of Physicians from David Counenay Esq. on the 10th of May I862 and 

continued to undergo severe financial troubles and may not have survived except for the effons of 

Samuel 1-laughton who was one the leading lights of the Governors. 

By the 31st of August 1870 50067 patients had been treated at Sir Patrick Dun's. In 1873 the 

Hospital Sunday fund was started and provided a welcome addition to the resources of many 

Hospitals. Two wings were added to the building in 1887 and 1889. However by 1892 the 

financial position of the Hospital was again precarious. In 1895 the Ieme Bazaar was held the 

week preceding the Fitzwilliam Lawn Tennis Tournament and realised the substantial sum of 

£7584. 

Wilhelm Rontgen discovered X-rays in 1895 and very soon the technique was being used in 

Dublin. William Steel 1-laughton. son of Samuel Haugllton, purchased an X-ray unit in London, 

and n-it hit^ six ~veeks of Ronlgen's discovery he \\-as making his own X-rays in a small room in 



Knox, Artbur Browne Esq. Doctor of Laws, William Digges LaTouche and Abraham Wilkinson. 

Considerable difficulty was experienced in acquiring a suitable site for the new Hospital. 

The Commission was forced to sanction a site from the Fitnvilliam Estates on low marshy ground 

on Artichoke Street between Mount Street and the river Liffey . The disadvantages of this were 

overcome by giving the hospital a particularly high elevation that raised it above the level of the 

adjoining canal. On the 15th of September 1803 the foundation stone was laid by the Rev. Dr. 

Kearney and building commenced with Mr. Robert Morrison, 68 Aungier Street being the builder. 

It is interesting to note that the European war of the time rendered it impossible to obtain Baltic 

timber and in consequence it became necessary to import timber from America this is said to be 

the first American timber used in Ireland for building purposes. The building of the Hospital at 

Grand Canal Street in Dublin commenced in 1803. The west wing was opened to patients in 1809 

with King's Professors of the practice of Medicine (Whitley Stokes), of the Institute of Medicine 

(John William Boyton) and of Pharmacy and Materia Medicu (John Crampton). The charges and 

cost of establishment in the year 1809 were as follows : 

Three Professors, at El00 per annum 

Librarian 

Treasurer 

Apothecary 

House-Keeper 

Cook 

Laundry-maid 

House-maid 

Three nurses 

Gate-Porter 

Total 



SIR PATRICK DUN'S 

In 1862-3 the first Public Analyst's Laboratory in Dublin was located at the Original (Ledwich) 

School of Medicine in Peter Street. In 1878 the Laboratory moved to the Royal College Of 

Surgeons and subsequently underwent further moves to 17 Castle Street (1892) and 16 Castle 

Street (-1918). By 1922 the Laboratory, now under the direction of Bernard Fagan had moved to 

Chatham Row (later the School of Music) but returned to Municipal Buildings, 16 Castle Street in 

1934. 

In the early 1960's. the Laboratory, now under the direction of H.D. Thornton moved to 10 

Cornmarket where it remained until 1996 when under the direction of Dr. Fergus Hill it moved to 

Sir Patrick Dun's. Patrick Dun was born in Aberdeen in January 1642. Having been educated in 

Scotland and Continental Europe he was appointed Physician to the State and Lord-Lieutenant in 

Dublin, 1676. The following year he was elected a Fellow of the Dublin College of Physicians 

and was President of the College from 1681-87 and again in 1696, 1698 and 1706. He was a 

founder member of the Dublin Philosophical Society in 1683 and expressed his concern for Public 

Health with a paper on the "Analysis of Mineral Waters" before the Society. lie was the first 

physician recorded as carrying out a public dissection in Duhlin (1684). He was medical advisor 

to Archbishop King (1650-1729) and was appointed physician to the Army in Ireland (1688). 

In September 1692 Dun was elected to the Irish Parliament as representative for both Mullingar in 

Westmeath and Killileagh in Down. He represented Killileagh in the parliament but was to 

represent Mullingar on hvo further occasions in 1695 and 1703. In 1696 Dun was Knighted by the 

Lord Justice (Charles, Earl of Mountrath and Henry, Earl of Drogheda) and in 1705 was 

appointed Physician General of the Army, a position he accepted despite petitioning Parliament 

several times over non-payment for his services in 1688. After Dun became President of the 

College of Physicians in 1690 he actively sought and received a charter which was granted in 



In 1874 he was elected Professor of Chemistry to the Royal College of Surgeons of Ireland. In the 

same year he became Co-Medical Officer of Health and in 1880 he became sole active Medical 

Off~cer of Health for Dublin. In 1882 the Corporation of Dublin placed the whole of their sanitary 

Department under his direction, increasing his salary to £1,000 per annum and allowing him to 

continue his numerous other appointments. In 1884 he became Vice-president of the Institute of 

Chemistry of Ireland and England and examiner in Sanitary Sciences at Cambridge and the Royal 

Universities. When the Prince of Wales who later became King Edward VI1 visited Dublin in 

1885, the Castle lords and ladies ensured that the Prince saw only the model dwellings and 

Georgian buildings. This did not suit Cameron. Why not take the Prince to see the slums of 

Dublin? Which the Prince did in fact do. Shortly after this Cameron received a note from the Lord 

Lieutenant asking him to call to the Vice-Regal Lodge. The Lord Lieutenant informed him that he 

had been referred to in favorable terms by the Prince of Wales as regards his efforts to have the 

poor and working class people properly housed and offered him a Knighthood. Cameron 

accepted. In 1885-86 the now Sir Charles became President of the Royal College of Surgeons of 

Ireland. He also became an honoury member of the societies of Public Hygiene of Belgium, Paris 

and Bordeaux. the State Medical Society of California, the Royal Hibernian Academy of fine Arts 

and the Institute of Architects. In 1886 Cameron completed one of his finest works when the 

History of the Royal College of Surgeons was published. Having been a founder of the Royal 

Institute of Public Health, Cameron helped to organise a number of dinners and congresses in 

Dublin. 

An undoubted highlight of the 1898 congress was Signor Marconi's demonstration of wireless 

telegraphy in the theatre of the Royal Dublin Society. The Lord Mayor of Dublin proposed a vote 

of thanks to Marconi, but by a slip of the tongue referred to the lecturer as Signor Macaroni. Loud 

laughter followed which was not joined in by the Lord Mayor who had not intended to make the 

joke. Another project close to Cameron's heart was completed in 1897 when he set up the 

Corinthian club in Dublin. 



1852, a society which had been founded the same year. Cameron continued his medical studies at 

the Apothecaries Hall Medical School (Crow Street), the Dublin School of Medicine (Digges 

Street), the Original (Ledwich) School of Medicine (Peter Street) as well as the Meath and 

Coombe Hospitals. In 1854 he graduated in Philosophy and Medicine in Germany. In 1856 

Cameron was appointed Lecturer in Chemistry and Natural Philosophy to the Dublin School of 

Medicine and the following year he succeeded Dr. M Samson in the Chemical Lectureship at the 

Original Medical School. In 1859 Cameron took up a further post as lecturer of Chemistry to the 

Medical College of Steeven's Hospital. From this point onwards Cameron continued his 

connections with these Medical Schools and the Royal College of Surgeons giving many lectures. 

Concurrently Cameron was carrying out experiments in Agricultural Chemistry and in 1857 he 

addressed the British Association proving that the Nitrogen of plants could he wholly derived 

from Urea. From 1858 to 1863 he was editor and part Proprietor of the Agricultural Review in 

which he wrote hundreds of articles. 

During this period he was elected a Foreign member of the New York State A~ricultural Society 

and of the Royal Agricultural Society of Bel_gium. He continued to publish frequently. For 

example, his series of papers in the Chemicul News showing that it was impossible to develop a 

plant without the aid of Potassium but not Sodium was extensively quoted. Also around this time 

he spent his Christmas holidays on Lough Erne, County Fermanagh. One day whilst out shooting 

Charles noticed a white patch of clay. He took a portion home and heated it to redness. took it 

from the fire and allowed it to cool. He found that it had not lost its white colour indicating the 

absence of Iron Oxide. Cameron suggested that it was good porcelain clay and thus proposed what 

is to-day the world famous Belleek china. Cameron's fame continued to spread. Stanley, the 

African explorer told the world that without the Surgeon Thomas Parke he would never have 

returned from Africa alive. Surgeon Parke was a pupil of Cameron's. Whilst in Africa with 

Stanley, Parke took a specimen of reddish coloured water from a lake in Central Africa. Several 

Scientists in London endeavored to obtain it from him. But Parke was determined to keep it for his 


