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Rather than iunnediately "diving" into this subject, and its potential 
controversies, I would prefer to "wade out" on some firm and basic principles. 
Regardless of the location of the public health and public works agencies, 
there are certain fundamental principles that we must assume exist in dis
cussing their relative functions. 

First, both agencies have certain legal responsibilities to their 
government and their people. These must be discharged. 

Secondly, both must be assumed to be carrying out their respective 
functions competently. 

Thirdly, the evaluations of the functions of these agencies wherever 
they exist must be made on the basis of their activities rather than some 
local personalities that may be involved • 

It is fully realized, however, that each of these may vary from 
country to country. Also, some of the ideas expressed in this discussion 
are those of the author and do not necessarily represent the policy or 
thinking of any particular organization he represents. 

We should first consider the basic functions of each of these agencies. 
This is important, for these functions are the result of basically different 
concepts - approaches to their respective duties toward a counnon "target 
objective". They do have some functions in common, for both are primarily 
engaged in harnessing the forces of nature for their use and convenience of 
man; in other words, the objective of a "service to the people". Each, 
also, has its primary role in this respect. The primary role or function 
of a department of public works is to build, to translate the community 
needs into wood, stone, concrete and steel structures that will serve a 
useful purpose: facilities that can be efficiently and economically main
tained and operated. It, therefore, deals strictly in the tangible. 

On the other hand, the primary role or function of a health agency is 
to preserve health, obviously a "service to the people". The preservation 
of health, however, is based upon the prevention of disease and prevention 
is often difficult to evaluate precisely. Therefore, the function of a 
health department is not so apparently tangible. Prevention is measured 
in seemingly abstract and apparent intangible terms of what does not happen 
or exist rather than what does. While admittedly often difficult to eval
uate, the true value of prevention can only be determined and concretely 
demonstrated by the consequences when proper preventive measures were not 
practised. Thus, to a department of health, such occurrences as epidemics 
of disease are of extreme importance for they are in a sense the yardsticks 
by which the true value of its work can be measured. Epidemics can become 
important tools in the hands of such an agency, to mould and build public 
opinion in the promotion of safe water supplies. Water-borne epidemics are 
of two-fold importance - they embody both the concrete evidence of what can 
happen when proper water supply protection was not followed or ignored. They 
conversely afford an unfortunate opportunity to demonstrate that illness 
could have been controlled by following accepted sanitary engineering prac
tices in the design, construction and operation of such water supplies. 

fAlso, in some ... 
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Also, in some few epidemics when legal action results, testimony and court 
decisions make contributions which are of extreme importance and can serve 
as guide posts for the tomorrows. Thus, prevention of disease is the basic 
work of the public health agency. To the public health agency, health is 
tangible - it is real, and the personnel in that agency must first of all 
recognize and believe this and not be erroneously influenced or deterred in 
this concept. 

On the other hand, to the engineer exemplifying the public works agency 
and accustomed to dealing with the real and tangible, it is often difficult 
for him or his agency to translate engineering principles and integrate their 
application in terms of prevention of disease or "public health services". 
This translation often becomes the responsibility of the engineer in the 
public health agency. It should be stated here that the public works 
engineer cannot be expected fully to appreciate the public health appraisal 
of his engineering works made by his engineer-counterpart in the health agency. 
Such public health appraisals are only fully understood and can only be made 
by persons who are constantly in touch with and see the results in terms of 
illness when the design or the operation of a waterworks structure fails to 
protect the safety of that water supply every ~inute of every day and night. 
It should also be stated here that neither can the public health engineer 
be expected to know the technical intricacies of structural design and 
construction for this is a highly specialized field. Public health protection, 
like design and construction, is not a static field; it constantly changes 
with the changes in population and their mode of living, and, like the field 
of waterworks design or operation, is also a highly specialized one. The 
sanitation of water supply is becoming increasingly the task of specialists 
in a field that shows a tendency to grow progressively narrower by necessity. 
~ere is,however, a recognized danger in this trend, for an engineer may be 
filled with the jargon of his particular speciality, know all of its lite
rature and ramifications. but more frequently than not will then regard the 
next subject or one allied with his work as something belonging strictly 
to a colleague. Often he will consider any real interest manifested on his 
part (or that of his colleague) as an unwarranted intrusion in the other's 
field. The opposite, which is an equal hazard, is likewise often observed 
of the person who invades all fields unprepared and with no knowledge or 
appreciation of its problems. Let me illustrate this. If the difficulty 
of an environmental problem in a water supply is, for example, strictly 
structural in essence, then ten public health engineers ignorant of 
structural design would get as far as one such engineer and no farther. 
The same applies conversely to a designing engineer in his apprca,h to 
a public health problem. However, the public works designing engineer 
who might know little actual public health engineering, together with the 
public health engineer who might know little concerning design, and if one 
will be able to state his problems in terms that the other can manipulate, 
then the second will be able to put his answers in some form that the first 
can understand. Both public health and public works agencies and their 
technical personnel should be in the habit of working together and knowing 
each other's intellectual customs, recognizing and, above all, ~J2reciating 
the significance of his colleague's sugsestions. 

/Tbe concepts of ... 
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The concept of the functions of both the public works an~ the pub~ic health agencies can be found in the very def~nition of a.s~n1tary eng1neer or public health engineer. The sanitary eng1neer exemp~1f1es the environmental health functions of a public health agency. He 1S a person who has fitted himself by training, study or experience to 7oncei~e, desi~, or operate engineering works developed for the protect1on ana promot1on of. health~ or capable of injuring the public h7a~th thr~ugh ~aulty concept1on, design, construction, or operation. The ab1l1ty to 1dent1fy and evaluate in terms of their public health implication those factors connected with such engineering works that will prevent injury to health or promote health, constitutes the basic differentiation between sanitary and other branches of engineering, such as civil, mechanical, electrical or chemical. 

The appreciation by a health agency of its environmental functions is set by the pattern of the medical administrator. Admittedly, this often determines the prestige of the programme and those connected with it. The relative functions of the two agencies in the waterworks field are usually deterrolned by and are a reflection of the thinking of the administrative head. In the instance of these two agencies under discussion, often the relative functions are not fully realized or appreciated by the other because of the totally different professional outlook or approach by the administrative head. 

The practice of what we today call public health is founded upon two basic services to the public. All efforts to secure health protection fall into one or both of these categories: (1) personal health services or those directed toward the individual, and (2) environmental health services or those relating to the control of our environment. Both of these have been the outgrowth of two definite concepts: one, held principally by the medical profession, is that doctors symbolizing curative medicine are the dominant force necessary to attain good health; the other, that through the application of sanitary science to environment, significant results will be produced in securing and improving health beyond the capacity of the individual private practitioner. This latter approach can be termed "mass protection" where through individual action, for example, by a sanitary engineer on a phase of our environment, health protection is given to many • This type of mass health protection by individual action contrasted with individual health protection by the individual is the basic health difference in the approach to disease prevention by the sanitary engineer as compared with his medical counterpart. 

Water today occupies one of the sevan major environmental control activities of a health ~epartment necessary for people to live and thrive in a community. The others are air, food, shelter, the control of wastes, the control of natural hazard, and the control of man-made hazards. The administrative head must appreciate the importance of environmental protection. In addition to this administrative attitude of the agency's head, it is of equal if not of more importance that its sanitary engineer be competent - competent in the planning, designing, construction, and operation of a community water supply system. The competency of such services is especially essential in any health agency that has the responsibility for reviewing for subsequent approval the plan documents that are prepared by a public works agency .. 

/Specifically 
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Specifically in the water supply field, the health department occupies 
a unique position beneficial to the department of public works and itself 
Through ~ts,ex~erience,i~ evaluating the advantages of a community water' 
supply, ~t 1S :n a pos1~1on to direct interest toward the promotion of such 
supplies. It 1S often 1n a favourable position to stimulate governments and 
peopl7 to the,need and desire of water supplies; often to assist in removing 
restr1ctions 1n government structure, technical deficiencies, economic barriers 
and sometimes,assist in removing financial obstacles. It can give direct and ' 
advisory serV1ce, when necessary, in the problems allied with the promotion 
design, construction financing and operation of community water supply faci~ 
lities. However, it is recognized that some of these named are the basic 
responsibility of th7 department of public works. A public health agency 
functions on the bas1s that a community water supply is the foundation on 
which rests the progress and health of a community, and the protection of 
that supply should be the first duty of every public official. The inter
pretation of the term protection is broad for it means the safeguarding of 
principles, ideals, and objectives. These principles or objectives upon which 
a successful community water supply, from a public health standpoint, is 
based are adequacy or availability, safety or sanitary quality, physical 
quality, and mineral quality. The quality of a water is of parallel impor
tance to the adequacy or quantity. Water, like any other product, has qua
lities, desirable and undesirable. The public health advantages and disadvan
tages of the sanitary, physical and m~ineral qualities are fully appreciated 
by a competent health agency. For example, if a community water supply 
made available to the people is objectionable from a physical standpoint, 
the people will resort to other sources of water, such as ditches, ponds, 
rivers that may be better from an appearance or taste standpoint, but unsafe 
to drink. As previously stated, some of the public health implications in 
the physical, m~neral or sanitary quality are not always fully appreciated 
by technicians outside of a health department. Objectionable physical 
qualities, such as colour, odour or tastes; or certain harmless minerals 
which may impart a bitter taste or a colour to the water; harmless dissolved 
gases imparting an objectionable taste may all have an indirect health signi
ficance even though these substances in themselves do not involve a health 
hazard. These are but a few of many examples of the types of evaluation 
that a health department includes in its water supply functions. 

Through its review of plans and their evaluation from the standpoint 
of health protection, a vast score of experiences are accumulated which can 
serve and benefit not only the designer in the public works cepartment but 
the consumer as well. For example, to the designing engineer in the public 
works agency, the connexion of the drain or overflow from a water st~rage 
reservoir to a sewer may appear feasible from a construction standpo~nt -
more so when there is a considerable difference in elevation between the 
reservoir bottom and the invert of the sewer. Such connexions almost 
regardless of the differences in elevation involve potential hazard~ to t~e 
safety of that stored drinking water. The ending of a well casing ~n a P1t 
drained to a sewer' designing a water purification plant with a common wall 
between the filter~d and the raw water; a split feed on a chlorinator that 
can discharge to the raw or filtered water line; a common wall separatin~ 
river water and treated water inside a storage reservoir; a cross-connex1on 

/between an ,.' 
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between an untreated and a treated water supply, including several check or 
gate valves; vitrified clay or concrete gravity lines carr~ing drinking. water 
are but a few examples drawn from experience where the des1gner suggest1ng the 
construction of these conditions did not appreciate and properly evaluate the 
potential hazards to the safety of the drinking water supply involved. 

Numerous other examples could be cited of the activities of the public 
health agency, all bearing on the point that the function of that agency is 
to prevent conditions in a water supply that would endanger the health of the 
consumer. The files of every competent and qualified health agency regardless 
of its location are filled with records of such potential hazards prevented 
and corrected. These include the more obvious as well as the subtle and 
indirect potential possibilities often only recognized and appreciated by 
those in the health agency whose experiences have included actual incidents 
when such conditions caused illness. 

The functions of the public works agency are like\l1ise equally specific. 
Its primary concern is with the technicality of the design, construction, and 
the operation, and obviously including in these the fields of economics and 
financing. A successful water supply is a successful business venture, hence 
knowledge of business principles coupled with sound judgement in design is 
equally as important as the necessary technical knowledge. The engineer in 
the public works agency is confronted with a simple problem in economics, 
that of providing an adequate amount of the best quality of water possible 
within the limits of the money available. The most advantageous way to 
utilize the money involves engineering; the most advantageous way to secure 
the money involves financing. He must be familiar with both. Waterworks 
in general the world over have an enviable business record and its securi
ties when properly financed are usually attractive to investors. Public 
works agencies can take considerable credit for this achievement. While the 
public works agency must consider the economics involved, there is, however, 
one phase of this consideration that involves the public health agency for 
there are economic health considerations .. 

The values of a community water supply are measured in terms of human 
health and the values of human health are not to be measured in monetary terms 
alone. Here again the intangible enters the consideration. The enjoyment of 
the highest attainable standard of health is one of the fundamental rights of 
every human being, as stated in the preamble of the Constitution of the World 
Health Organization. There is a moral, not merely a financial, issue involved. 
It is obvious, however, that public support for a project is easier to obtain 
if such a project will not only enrich human life but also bring to that 
community tangible economic benefits. This is the category which describes 
the joint economic considerations between the functions of the public health 
and public works agencies. prevention of illness is not only better than 
cure, it can be cheaper. A country's health needs are fundamental to its 
economic progress and thus it is only natural that the health and many 
economic phases of a community water supply are so interwoven as to make their 
separate consideration difficult, if not impractical by either the public 
health or the public works agency separately. 

/Another primary ... 
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Another primary function of the public works agency is the consideration 
of the availability of water resources adequate for the development of the 
particular water supply in question. If water is not known to be readily 
available, then before even some of the initial phases of promotion are 
inaugu:ated, certain of these facts must be assured. Availability means at 
the po~nt of use. Frequently there is theoretically more water in an area 
needed to supply the potential demand and transportation to the site or area 
is the problem. The technical factors involved in the study of these water 
resourceS often determine whether a satisfactory and adequate supply will be 
developed. Frequently in the determination of the adequacy of the source by 
the public works agency, factors involving public health enter. These have 
previously been discussed under the health considerations in quality. Adequacy 
to a public health agency means having sufficient water available at the right 
place every minute of every day and night and at pressures that would preclede 
the back-siphonage of polluting material into the distribution pipes. 

An important function of the public works agency is not only the techniques 
of the design of a system but the adaptation of local operating conditions to 
the technical problems at hand. Every plan must be tailored by the public 
works agency exactly to suit the particular needs of the community for which 
it is designed to serve if the supply is to be economically successful, 
financially sound, and a public health asset. More failures of a water supply 
to fulfil the purpose for which it was intended can be traced to inadequate 
technical considerations than to any other one cause. This is especially 
true where such considerations influence the economy of operation. There 
are questions of economic design and adaptability to a community that become 
the prime responsibility of the public works department over and above those 
technical features of the design that involve a public health hazard. The 
feasibility of continuous operation is, however, of prime importance from 
a health standpoint. 

In the field of actual construction the function of the public works 
agency assumes almost sole responsibility. Its responsibility primarily 
involves the assurance that the structures are built in accordance with the 
plans and specifications which it has prepared and which should have been 
reviewed and approved by the public health agency. In certain instances, 
public health agencies have a responsibility to inspect during construction 
to determine whether the health protection has actually been "built in" the 
waterworks system. 

In the field of waterworks operation, it usually is the sole function 
of the public works agency but with the periodic check or inspection by the 
health agency to determine whether or not the product as delivered to the 
consumer is safe to drink and of suitable physical and mineral quality. In 
the field of operation, the health agency normally functions as an inspection 
agency, giving its recommendations for any operational changes to the public 
works agency who normally are in charge of and legally responsible for the 
actual physical plant operation. 

/Regardless of ... 
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Regardless of its technical design and theoretical ability to produce a 
satisfactory water for public consumption at all times, the operation of such 
a system is no better than the technical competency of its operating personnel. 
It is in this field that both the public works and public health agencies have 
joint functions and joint responsibilities - the health agency to teach the 
operating personnel the need for the production of an adequate, clear, clean 
and safe supply at all times, the public works agency to train operating 
personnel in the actual techniques of manipulating the facilities which it 
has provided in order to secure such a product. 

Locally the agency responsible for the operation of a water supply may be 
merely a section in the department of public works, in some instances, in the 
department of health or may be a separate governmental entity. Wherever it 
is placed it is essential that it have the necessary prestige and the adminis
trative authority necessary for its satisfactory and effective operation. 

In a commodity such as water necessary to life itself and so closely 
woven into our daily living, the public itself is quick to recognize not only 
the needs but also the faults and shortcomings in any governmental agency not 
competently meeting these recognized needs. The functions of these two agencies 
should not overlap, neither should one be assuming to be "checking or policing" 
the other. Their functions in a community logically are, and must be consi
dered as, co-ordinated - yet each with its important specific functions. Both 
agencies must not only recognize but respect the other's specific field of 
activities that are enclosed within their "administrative fence". It must 
be remembered that "good fences make good neighbours". Providing the public 
with an adequate amount of clear, clean and safe water is, and will continue 
to grow as, an obligation of both the public health and the public works 
agencies. Never before has it been more vital that the public health and 
public works agencies realize their respective and mutual functions, for 
co-operation cannot be a mere expression of sentiment but must be a community 
health and economic necessity. 


