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PART 1 ~ GENERAL

I INTRODUCTION

The world population has more than doubled over the past century.
This is due to advances in medical sciences which have prolonged life
expectancy and greatly reduced death rates. This population growth
coupled with an unpredecedent migration of people from rural to urban arezs
has caused the number of city dwellers in most countries to increase mere
than five times during the past 100 years. The spectacular advance of
urbanization continues in all countries of the world creating complex
problems some of which pertain to environmental health. The magnitude
of the trend toward urbanization is such that in some countries it has
been forecasted that in the year 2000 more than 85% of the population of
those countries will reside air urban areas.

In the process, environmental health consideration often tends to be
forgotten, In fact, eritical environmental health hazards already
threaten many cities of the Eastern Metiderranean Region of 'YHO due to
rapid urbanization, To solve the problems that are being created by the
moverient of people into the cities, adequate measures will be required to
provide acceptable solutions.

It is difficult to delineate all of the environmental health problems
that are involved in this trend toward rapid urbanization, Many urban
areas do not have an adequate supply of potable and palatable water to
meet the needs of the expanding population and increasing industrializstion.
Water is needed not only for domestic purposes but it is needed in the
manufacture of goods and for irrigation. Special note should be made
that at present only 25% of the population of the world residing in urban
areas are provided with piped water under pressure into their homes.

This is a serious situation which has been recognized by the World Health
Assembly which was convened in Geneva, Switzerland, in May 1971. The
Assembly at this time has endorsed the programme for the seventies of the

United Nations in which the targets are as follows:
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Present position : 25% of urban dwellers suprlieé in house or

courtyard; 26% supplied from public stand-
pives.

Decade target : 40% to be supplied 1n house or courtyard:

60% to be supplied from public standpipes.

Another important problem ~f urbanization pertains to disposal of
liguid wastes, Since many cities znd towns h1ave inadequate or non-
existent wastewater collection and treatment facilaities, sericus problems
of water pollution has resulted. The receiving waters into which these
liguid wastes are discharged have often become¢ so polluted that they can
no longer sustain aquatic life, These discharges by man upset an ecological
balance of nature.

Improper disposal of solid wastes is another urban problsm in more of
the nations of the world, Most cities lack the faecilities te collect,
process and dispose of the used goods of urban life, Some of the common-
ly used methods of solid wastes disposal result in water pollution, ground
pollution or air pollution or 2 combination thereof,

In almost every country of the world there 1s an immediate 1eed for
the formulation and implementation of comprehensive programmes 02 environ-
mental health, These programmes need to be formulated within tle scope
of national ecconomic development plans and in accordance with lodal and
national! resources, customs and tradition, In developing these
comprehensive programmes it is necessary that consideration be given to
the provision of adequate protection to the health of the urban rasidents.

Without this protection, future generations appear to be doomed,

IT PURPOSE OF THE SEMINAR
There are many purposes for the convening of this Seminar. Some of
the more important are:
1. To analyze the problems of rapid urbanization that have or may
have a direct effect on the health snd well=being of urban
residents, pprticularly in the nataene—ef the Esstern-dedrterranean

Regaion of the World Health Organization;
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2, to exchange information between the member countries of the
Fastern Mediterranean Region of the World Health Organization
on specific problems of environmental sanitation related to the
trend of rapid urbdbanization in this sector of the world;

3. to analyze proposed or in use solutions to some of these
problems and to direct attention to the increasing need for
preventive action;

L, to provide guidance for countries who need assistance in
developing plans to cope with the sanitation problems of rapid
urbanization;

5. to define the role of colleges, universities and other institutions
of higher learning in developaing the necessary manpower needed to
cope with these problems; snd

6. to encourage research institutions to study sanitation problems
of rapid urbanization and to develop proposed solutions to these
rroblems,

The Seminar was designed alsc to provide an opportunity for the participants
to exchange, through dialogue, aécounts of their experience in developing
solntions to these problems and to propose constructive recommendations to
national governments and WHO of suggested courses of action which may

a8lleviate the health stress of rapid urbanization.

ITI ORGANIZATION

In 1969 the WHO Regional Committee proposed that a Seminar on éanitation
Problems of Rapid Urbanization be convened, An invitation from the Govern-
ment of Pakistan was submitted to the Regional Office of the Eastern
Mediterranean of WHO to hold the Seminar in Lshore, The planning and
organization of the Seminar was conducted with the assistance of the Govern-
ment of Pakistan and particularly of the West Pakistan University of
Engineering and Technology. Many members of the Faculty of the University
rlayed important roles in planning, organizing and implementing the programme

of actavities,



The Seminar was held in Lahore, hest Pakistan, from 7 to 14 October 1971,
Official delegates came from Afghanistan, Cyprus, Egypt, Ethiopia, Iran, Irag,
Jordan, Libya, Pakistan, Qatar, Sudan, Syria, Tunisia and Yemen, In
addition there were cobservers from some of other UN Specialized Agencies, A
list of participants, observers, consultants and staff i1s presented as
Annex I,

The Seminar was opened by Rear Admaral A.N, Ansari, Director-General of
Health of Pskistan, whc welcomed the participants of the Seminar and called
for leadership in the development of plans to cope with the problems of rapid
urbanization and industrialization. He expressed hope that the developing
nations would not repeat the errors of the more developed countries, Admiral
Ansari asked that the necessary resources and technical knowledge be mobili~
zed to assist the developing countries in formulating plans of action whach
would preserve and protect the environment and at the same time avail people
of the benefits of industrislization and urban life.

An introductory speech was given by Mr, Ahmad Hasan, the Vice=Chancellor
of the West Pakistan University of Engineering and Technology in Lahore, He
noted that it was the hope and conviction of 2ll good men that the environment
could be controlled adequately through proper sanitation so as to make urbane
ized areas a proper place ain which to live, Mr Hasan acknowledged the
health problems caused by ecological imbalances that have been created in
the more developed countries of the world through urbanization and industria-
lization.,

Dr A.H. Taba, WHO Dircector, I'?, zave & bricf address in which he
stressed the needs for the candour by the participants of such a Seminar
in dealing with problems within the Eastern Mediterranean Region and in
seeking possible solutions, He noted also that a number of member countries
were proceeding to take steps for a thorough study of the major problems
of sanitation in some of the rapidly urbanizing areas, Dr Taba called for
the formulation of comprehensive programmes within each national development
plan which would utilize all available resources effectively and efficiently,

The-Seminar was opened officially by Lt, General M. Attiqur Rshman,
Governor of the Punjab, West Pakistan, who made the 1inaugural address.

He noted that one of the major problems facing the world an which we live
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is uncontrolled urbanization., Lt. General Attiqur Rahman acknowledged that
the survival of mankind depends in part upon the recognition of the basic
issues of environmental health and the development and implementation of
programmes to reduce the potential hazards from environmental pollutants,
He Felt that future action would necessitate the coordination of all

public policies relating to industrianlization, agriculture, power, energy
and development of transport and the use of natural resources,

After the openang ceremony, the following officers were elected:

Dr M, Islam Sheikh

Chairman
Professor, Public Health Engineering
West Pakistan Unaversity of Engineering
and Technology, Lahore, Pakistan
Dr R.A,A. Gomaa Vice-Chairman
Secretary General, Health Services
Supreme Council, Ministry of Public
Health, Cairo, Egypt
Mr V. Babazade Khamnei Rapporteur

Deputy Director, General Environmental
Health Department, and Director,

Air Pollution Control and Occupational
Health Department, Ministry of Health,

Teheran, lran

The Provisional Agenda was adopted by the participants and the Programme
of 'ork was outlined by ¥r L.J. Lovelace, #I0 Rerional ~dviser on Invironmental
Henlth, EMR, who then introduccd the %HO Consultant, Mr F.A, Jacocks, and

WHC Temporary Advisers, Professor BE,W. Mood and Mr R, Casanueva,

Iv  METHODS OF THE SEMINAR

The methods of this Seminar involved the preparation and presentation
of twelve papers on the stientific teechnological and administrative-aspects
of sanitation problems of rapid urbanieation, The presentation of each
paper was followed by comments from the participants. #®&ome of the basic

documents were sent to each participant in advance of the meeting in order
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to afford them an opportunity to read and study these papers prior to the
convening of the Seminar., Outlines of other papers were also provided to
the participants in advance of the sessions. A list of the documents which
were made available to all participants prior to the meeting may be found in
Annex III. A summary of each paper and of the die ussions that followed
constitute Part II of this report,

To supplement the material contained in the prepared papers and
outlines, many additional publications were made available to the participants,
A list of these documents appears as Annex IV, A working library of other
perteining material was available. To sunri.mcnt the la-cussions several

f1l-s dw~lin -1tk cubjects Jiccussce ' --r» choun,
J
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PART II
SUMMARY OF PRESENTATIONS

SUMMARY OF FIRST DAY PROCEEDINGS -~ THURSDAY 7 OCTOBER 1971

URBANIZATION AND RELATED HEALTH PROBLLMS

by Mr F.A. Jacocks, WHO Consultant

Man has made ill use of the earth, Explodaing populations together
with urban crowding, industrial expansion and uncontrolled use of technologie
developments has threatened man's future existence on errth,. Man is
responsible chiefly for creating these problems and it i1s his cduty to toke
such actions as will at least maintain the environment in 1ts present
condation, Even this, due to the anticipated populertion measures, over the
next twenty-five years, will produce concditions considerably worse than they
are today.

Human life has been affected by the stress of urbanized, industrial
environment and the methods that man has employed to degrade his environment.
Some of present pollutants of the environment could have p marked effect on
future generations. From current dat-, it is clear that environmental
degradation is not a localized issue but is indeed world-wide 1in scope.

Comments by the author also demonstrated that it is highly undesirable
to attack these problems on a categorical basis, i.e. 1solation of a problem
and independent action. Most influences or actions affect other actions,
The environment, as a whole, consists of interrelated, interacting and inter-
dependent parts, An urban area 1s really a system of many sub-systems and
while each sub-system may be studied independently and changes proposed, it
is important te acknowledge the effect of change of a single sub=-system upon
the total system, Although we arc considering here the effects of urbanization
as they relate to the creation of sanitation problems, we must not lose sight
of the economics, secial, cultural and physicel characteristacs of the

target area. ‘e must recognize that there usually will be trade offs since
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nc urban area is sco fortunate financially as to be able to correct all
defects saimultanecusly. A further consideration is that to concentrate on
correcting 2 single defect could possible accelerate the degradation of the
total environment.

It is recommended that consideration be given to the use of mathematical
interrelationships ain the total environment (sccial, cultural, economic,
physical, as well as man himself), This 1s a metheod in determining the
best possible environment for the well=-being of man,

Concluding remarks indicated that many mistakes have been made 1in the
past, Seminars such as this should serve to eliminating the repeating of

these mistakes.

DISCUSSION

The cost of abating pollution in developang countries will be great,
however, if action 1s initiated early the ultaimate cost could be substantially
less, This will be particularly true in those countries now undergoing
rapid urbanization.

A pristine environment ansd highly i1ndustrial and urbanized societies are
incempatible. In formulating soluticns to specific problems of environmental
pollution, consideration must be given to the cost-benefit ratios,

Obtaining sufficient funds to provide 211 the essentinl sanitation
services for the improvement of the envircnment within the decaying cores of
old cities 1s financially infeasible. Health education and motivation of
the people may be a solution, It 1s necessary to convince people that
pollution of the environment causes many problems some of which effect health
detrimentally and are costly to correct, but that sanitation services and
facilities are worth the cost.

In the Sudan considerable effort has been expended to improve conditions
in rursl arens in an endeavour to reduce the migration of people to urban
areas, In Pakistan similar efforts have been made through the implementation

of a policy of rursl-dewvelopment which-ineludes the provisionof-ocrmradequute

and safe supply of drinking water, effective drainage and improved ruranl health
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services with some financial assistance from UNICEF, This has partially
stemmed the urban migration and some industries have decided to locate 1n

rural areas thereby sccuring o better economic basis for these areas,

4 question was raised as to the feasibilaty of reducing present
pollution by engineering methods, There was a consensus of opinion that
present degree of pollution c¢nn be reduced substantizlly but it would not
be possible to create a pristine environment, Hewever, a more healthful
environment could be created through the effective application of present

technology without excessive costs and inconvenience of the people.

SUMMARY OF SECOND DnY PROCEEDINGS - FRIDAY 8 OCTOBER 1971

ENVIRONMENTAL HEALTH PROGRAMME OF WHO AS RELATED TO URBAN DEVELOPMENT

Presented by Mr L.J. Lovelace, WHO Regional Adviser, ENR

Considerable interest has been and is being displayed by the World
Health Organization in promoting and stimulating nation-wide environmental
health activities in nmember countries with emphasis on urban areas where
sanitation problems tend to be more acute, notably in congested 2zones owing
intcr alia to rapid urbanization and industrialization and the consequent
increasing flow of people towards cities.

More attention is given acccrdingly to such areas and efforts are
being made to meet environmental health requirements which in this Region,
relate mainly to water supplies, ligquid and soclid wastes disposal, air
pollution control and the organization of sanitation services,

Water Supplies

In line with a number of recommendstions by various World Health
Assemblies, and as part of the UN Second Develcpment Decade Programme,
specific targets were set up by this Organization, as follows:

- 40% of 211 urban populations to be supplied with safe water in
house or courtyard (present position 25%)

-~ the remaining 60% of urban population to have access to safe
water from standpipes.
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In this Region the number of persons residing in cities 1s 45 millions
and it 1s expected that another %45 millions more will be added by 1980,

The proposed water supply programme will require about US § 7,5 billion for
implementation (fer the whole world) including about US § 800 million for
the Bastern Mediterranean Region,

"HO 15 most willing to provide technical assistance 1n respect of this
progranme, specially in the formulation of master plans and feasibilaty
studies which may serve as a basis for cbtaining loans from banking institu-
tions with a view to execution. These studies are usually carried out withan
the UNDP/SF progranme, In this Regaion two important projects are presently
being implemented under UNDE/SF financing with 1'HO acting as executing agency:
a project in Yemen for the water supply for Sana'a and Hodeidaj one schene
in afghanistan for the supply of water tc Kabul. In addation nation-wide
schemes are carried out in Yemen, Pakistan and Ethiopia where a number of
water supplies have been designed and constructed, It is also planned that
extensive techniecal assistance will be given shortly to Fast Pakistan.

Mention should be made that this Organization 1s very much interested in
research with a view to finding solutions to the special problems of
develepang ccuntries. This relates to reducing costs of construction and
operation of waterworks, to improving the efficiency of management and
encouraging the provision of better water supplies to serve larger number of
pecple at a price they can afford. To that effect 'HO has requested the
assistance of four unaiversities ain this Region, namely in Iran, Israel, Sudan
and Egypt, to nct as collaborating anstitutions to the "HO International
Reference Centre for Community “ater Supply at The Hague, Netherlands.

Wastes Disposal

The governments of this Region are now getting nore cnncerned about
the potentially vast array of endemic diseases which may be caused by wastes
unless they are adequately dasposed of, In fact in the countries cf thais
Regien, sewage treatment plants are often limited ain extent and capacity.
-domatimes.they are completsly -lacking--whaeh- creates problems of water pollution,
and opportunities for the propagotion of vectors of diseases which constitute

an imminent threat tc the healthful and economic development of a community.



It is encouraging however to note that many menmber countries now have
taken steps to study these problems more carcfully and are developing plans

to solve them, For example, an important Special Fund Project is beang
implemented 1in Iran for sewerage and drainage facilities for Teheran. In
Lebanon 2 request has been officially submitted by that Government to UNDP
for consideraticn, Thie project covers waste-water and sclid waste disposal
studies for the whole of Lebhanon,

In the field of solid wastes, interest has been displayed by some
governments, 1in particular Libya and Tunisia, where HO assistance is being
granted to them. This awareness 1s, in part, the result of the WHO-sponsored
course on the collection and dispesal of solid wastes held in 1968 in Damascus,
Syria, for enginegrs from twelve EMR ccuntries.

As regards research, the Public Health Institute of Teheran, Iran, has
already been designated as a collaborating institution, along with many others
in other regions, to assist the VHO International Reference Centre for lnstes
Disposal which was set up in Dubendorf, near Zurich, Switzerland,

Environmental Pollution

The gradual development of the water carriage system for human wastes
has at the same time brought abcut, in this Region, some problems of strean and
coastal pellution due mainly to the fact that municipal sewage effluents are
often not treated cr scmetime subjected only to preliminary treatment. So
far WHO consultants have been provided to seven countries of the Eastern
Mgditerranean Region assistance in surveying and assessing the situations,
Relevant recommendations have been made and stream and effluent standards
have been proposed, It 13 intended that these programmes will continue and
that a seminar on water pollution will be convened by EMRO next year to
discuss the problems of this Region,

As regards air pollution problems, there are no acute situations in this
Region, except perhaps in limited areas or in a few big cities. YHO
censultants have been provided to four countries already, i.e, Kuwait,
Lebancn, Cyprus and Iran and assistance 1s baing given.to Irag., 4lso

another consultantship is being arrangeé for Iran.
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In 1969 the Regional Office for the Bastern lediterrancan convened in
Teheran a Seminar cn Air Pollution Contrcel in which some of these questions
were discussed, ELighteen ccuntries were represented.

It 18 very likely that the interest cf l'ember States in Environmental
Pollution will aincrease as a result of present development trends, specially
in metropolitan areas, It 15 anticipated that the help ¢f the Organigaticn
will be sought more often in the coming years.

Sanitation Services

It 1s satisfying to note that sanitation services are ncw being given
greater consideration not only in health prograrmes but in national develop-
ment plans as well, Since the implementation of such programmes presupposes
the exastence of an infrastructure capable of conducting effective plannang,
it has been found #dvisable beth by menber ccuntries and this Organization to
promcte the development and/or strengthening ~f environmental health services
with a view to stimulating environmental health activities ~nd also to
advising other government agencies concerned with sanitary engineering works.

So far advisory services have been or are being given by 'HO in thas
field to most of the countrics of this Region. In addition VHO has helped
in the promotion and development nf training ccurses and the granting of
fellowships.

In line with this programme and owing to the need for French-speaking
engineers in a number of regions, “HO has helped establish in Rpbat, with
the assistance of the Government of ! orocco, a Sanitary Engineering Centre,
Two engineers of this Region are ncw studying in Rabat and ancther one has
ccmpleted one=year post-graduate studies.

The training of sanitarians continues to be an impoertant element of most
field projects of environmental health and basic health services, In this
Region "HO~assisted sanitation courses are being given in ten cHuntries. Tt

is felt that this effort i1s justified and needs to be expanded,

Conclusion
=lRO has engouraged Memher States.te giwve high priority to emvironmental

health prcgrammes in particular those ccncerned with water supply and sanita-~

tion serviccs. It 1s th~ught that str-nger emphasis shruld now be given to
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other environmental health actavities such as wastewater treatments, solid
waste disposal, housing and urban planning.

Increased attention should also be given by health ministries to give
environmental health activities a higher priority in national plannang,
"dequate appropriation of funds should be made for basic sanitary engineering
works which are critically needed in many places, It should be realized

that *in the long run, poor sanitation is more expensive than good sanitation'.

SUMMARY OF THIRD DAY PROCELIDINGS = SATURDAY ¢ OCTOBER 1971

PLANNING OF METROPOLITAN AREAS AND NEW TO:NS

By Professor E,"7. Mood, WHO Temporary Adviser

The solution of many sanitation problems of rapid urbanization requare
the application of the process of metropolitan planning which should be
comprehensive and should take into account the special circumstances, reguire=
ments and resources of the metropolitan area,

Planning 1s & process on an evoluticnary continuum that may be defined
as a "model of gn intended future situation" and consists of a "programme of
action'" which delineates implementation measures. Comprehensive metropolitan
or new town planning usually consists of the three basic elements as follows:

1. Economic Planning, which generally involves the utilization of

available economic resources to achieve a desired productivity geal.

2a Location Planning, which usually consists of the grouping of various

land-use activities and of assigning those groups to specific areas
or districts.

3. Physical Planning, which designates the use or uses to which land

should placed, (Metropolitan planning tends to be primarily
physical planning.)
Planning should be conducted at all levels of government i.e. national,
regional and urban levels,
These are three basic phases of planning that should be followed
sequentially as follows:
1. Determination of goals and general objectives.
2. Data ccllection and research

3. Plan preparation and programming.



Every plan document should fulfill six fundamentals namely

1- The plan should be conmprehengve.

2~ The plan should be long=-rznge 1n character,

Zem The plan should be general.

4 The plan shovld focus on physical development.

5= The plan should relate physical design proposals to

community goals and social and economic policies.

6~ Tne plan should be first a policy instrument, and second

a technical instrument.

Envirormental health planning should anclude consmderation of the

attainment of the following objectives :

Obgective 1

Objective 2

Objective 3

Objective 4

Obgcetive 5
Obiective 6

Prevention and contxl of trzns.i1sgon of infectious
agents.

Prevention and control of human exposure to chemicals
that are or may be hazardous to human health.
Prevention and control of human exposure to physical
forces and agents that are or may be hazardous to
human health.

Prevention and control of those biological, chemical
or physical conditions, forces and agents that cause
or may cause anxieby.

Promotion or enhancement of physical well-being.

Promotion or ennancement of social welle-being.

Bnvironmental health 1gosues that should be consmdered i1n metro=-

politan planning are as follows ¢

" - water Supply.

tle Sanitary wegte disposal (waste water and human excre“ca).

12i= Drainage of storm watecr.

av—= Bolaid wastes and land pollution,

v~  fir pollution.

V1= Iomiging radiation.

vii-=  Housing and open spaces.

vi1i~ Public Health Establishments (hospitals, climics, etc.)

ix- Vector control.

K Noige and vaibretion.

Environmental healtlr criteria as defined by various WHO expert

Commattees, scientific groups, semnars, etc. may be found in

Appendix I.
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SUMMARY OF DISCUSSION

The methods anvolved in developing national goals and objectives
were discussed. There was general agreement that in the developing
countries national goals and objectives, and therefore national
planming, should relate pram,rily %o economc goals just as is the
practice in the more developed countries. It was generally agreed that
definition of goals and objectives should normelly precede collection
of data in order that only pertinent material be gathered, however,
it was acknowledged that in some of the developing countires there 1s
msgufficient facts on hand of natural resources, etc. asg to provide a
base for economic planning. In those cases, an inventory of all
natural resources should be made as quuckly as practical to provide a
bagis for national goal set¥ing and national economic planmng. Theme
steps seem necessary if regional and local plasnning is to be able to

cope with the conccmmitent sanmitation problems of rapid urbanizatyon.

It was noted that before any plans for change are implumented,
1t is deslmmble to gt public reaction to the proposed changes. There
have been numerous cases 1n both the more developed countries and in
the developing cowuntries where conmderable funds have been expended
for an environmental change that should improve the tend of the health
of the people, but which were rejected by the public as the change
d1d not fulfill a basic need or did not conform mth a standing
tradition.

The digcussion confirmed the fact that planning at all levels of
government was a continuing process and that agencies of government
should be established to conduct this activity. When plannming agencies
are established, particularly at the regional and local levels of
government there should be consmmderable public health engineering and
sanitation input. This input is particularly important in dealing
with problems of rapid urbanization. Traditicnally, planners have
concerned themselves pmmarily wath land-use planning and have ignored
nany of the factors that are im- ont 1n the creation of a more
sanitary and more healthful environment,

There was a general consensus of opinion that public health
workers, particularly sanitary engineers and health admnistrators,
become more familiar with and more involved in the planning process.
Similarly, planners should become more knowledgeable about publie
hea IXH T Soqes 5T tie &§Tea, particularly those concerning sanitation.
Ways and means should be sought to 1mtiate and sustain dialogue
between planners and public health workers.
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APPENDIX T

ENVIRONMENTAL HEALTH CRITERTIA FOR URBAN PLANNING

1.

2,

3

4.

Criteria for Urban Water Supply

a) Urben water supplies should be comtinuous, adequate and safe,
and should have sufficzent pregsure.
b) Urban water supplies should mect at least the standards

specafied 1n the current editrion of the Intemational Standards

for Drinking Water recommended by WHO.

¢) Adegquate supplies of potable and palatable water should be
provided for the domestic use of every inhabitant of the
urban &re.

d) Sufficient water with adequate pressure should be made

avalrlable for fire services.

Craiteria for Waste Water Systens

a) Sewerage aystems, sewage treatment facilities and adequate
gborm water drainage should be provided in urban areas.

b) Sewage treatment facilities should be adequate to permit
subgequent uses of receiving bodies of water.

c¢) Adeqguate drainage of storm water should be provided in

urban areas as to prevent localigzed flooding.

Crmteria for Urban-Area VWater Resources

a) Water supply, sewerage and drainage should be considered as
g umit or as z system and their coordinated planning as an
integral part of the metropolitan plan.

b) Water supply, sewerage, sewage treztment and, where possible,
drainage should be considered as a public utilaty and

Tinanced on a self-liquidating basis.

Crmterma for Solrid Wastes Management

a) The storage, collecticn, transport and disposal of solad
wastes should be congsidered as wrts of g aystem, each
inter-related to the other.

b) The sbtorage, collection and transport of solid wastes,

articularly garbage, should be done in the most sanitary
and efficiency way possible to assure proper control of

infectious drseases.
¢) The collection and transport of solid wastes should not
cause trafilic congestion Or ¢rente a-Tursamcesrtuxtion.
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Criteria Concerming Iand Pollution

a)

b)

Seepege into, or discharge on the earth surface of chemicalg,
inciuding o1l should not pollute the s0il or the grownd water
table.

Excavation for sand and gravel and spoil banks from mning
operations should not creatc breeding areas for insect and
rodents, nor nuisance condrtions, and should not interfere
unduly or geriously limit fubure land use of the site.
Discharge of radicactive meternals on the earth surface or
burial of these materials in the earth's surface should not
create poteniial hazards 30 present and future generations of
humans, plants or animal s,

Land conservation practices should be developed in cooperation
with soil conservation groups and these practices should be
made an integral part of the urban plan for solild wesbte

di gposal.

Criteria for Avr Pollution Control

a)

b)

d)

e)

g)

Tn. & btang of new towns should be wundertaken only after a
therouw,h study of local topography and meteorology.

Fow industries using materials or processeg likely to produce
ai1r contamnants should be so located as o minimize the
effects of air polluticn in the population.

Satellite (dormiory) tomms should be restricted in use of
polliubiron-producing fuels.,

Provision should be made for the development and meintenance of
green belts and open spaces to facilitate the dilution and
dispersion of unaveoidable air pollubion.

Greater uge should be made of hydro-electric and nuclear
energy and of natural gas for industrizl processes and domestic
purposes as a means of reducing the pollubtion resulting from
the use of conventional foseil fuels.

Greater use should be made of central plants for the provaision
of both heat and hot water for entire districts.

As motor transport 1s a major source of pollution, traffic
ghould be planned ag to reduce the level of pollution from

motor powered vehicles 1n residential areas.

Criteria for the Uge of Ionaizing Radiataion

a)

If nuclear reactors are to be used for the generation of
electric energy of an urban ares, the location of such
reactors should be planned so that radiation hazards to the
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10.

b)
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population experienced through the accidental release of
radioactive wastes 1nto the air, water and ground will be

at an absolute minimum,

Niuclear reactors not used for power production and facilaties
for the processing of radicachtive substances should be located

in remote areas wath low population dengitires.

Crmteria Tor Housing and Open Space

a)
b)
c)

d)

&)

)

g)
h)

Residential areas should be protected ageinst all sources of
vollubion - arr, water and soal.

Conditions 1n residential areas should not interfere with the
prevision of sunshine and natural veatiletion.

Protection should be afforded agsinst noase.

Roads and streets i1n residential areas should be designed to
muimy ze sccidental i1njury to the res dents of the areas.
Resrdential areas should be designed as to elimnate wmdesirw
able segregation of aindividuals, famlies and groups of
families,

Regsident1al areas should be planned wath ample provision of
open gpaces for recreation and rclaxation and as to be eamly
accessible,

Open spaces should be provided for passive activities.

In reszdential areas, or in areas easily accegsible from
residential areas, provaision should be made for schools,

créches, nospitals end healih care facilities.

Crmteria for Public Health Establisnments

a)

RBstenlishments ntended to mest the routine medicine needs of

a population should be located as to serve rasmidential areas,

Criterza for Vector Control

a)

Provicion shoald be made to eliminate and to prevent the

creation of treeding areas and harbourages of biological

vectors of hmman disease or to provide effective barriers
and contrl measures to prevent the transmission of

infectious agents to humans.
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Cfiterma for Noise and Vibration

a)

b)

c)

Norgy industrial establishments, sarports, landing fields
for helicopters, rarlway stations and Juwnctions and
gsuperhighways should be located outmde the caty limits.
Planning should make provision for the surfacing of highways
and urban gtreets with materials that will prevent or reduce
noige from vehicles travelling on the highways and streets.
Green belts or open spaces should be planted wath trees and
shrubbery particularly if the green belt or open gpaces is
betwema residential area and a source of noise, gince

vegetation has some sound absorbing capacaty.

General Crmteria

a)

Wastes should not be transferred from one part of the
environment to another without adequate sbtudy of the effect

of the waste on the environment as a whole,
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PLANNING AND DESTGN CF URBaK WATER SUPPLIES

by Mr. R. Casanueva, WHO Temporary Adviser.

In the development of metropolitan areas there as one important
and common factor directly responsible for the rapid advance or
stagnation of such urban communities. This factor 1s the availabilaity
of sufficient water and the possibilaty of 1ts use for domestic and
industrial purposes.

The world 1s facing now a trend to concentrate the national
population using as nucleus the large urban areas, At-present the
urban population is around 1,2 billions and very likely will get 1o
1.7 billions withain 10 years perrod and reaching 2.5 to 3 billions at
the end of the century.

Asia, Africa and Latin America are growing % to 4 times fagter
than Western Furope,

The increage of population requares new capital investment even
1f we want to remain with the actual standard of livaing. Several
economic studies gshow that an incresse of l% of population requires 4%
of the national income to be used as demegraphic investment. When the
population increases 3% per year thore is a need of 12% of the national

income 1ncrease toc be used as demographic invesgtment.

The delay 1a solving the water problems an urban communitics is
due to a great extent, to the lack of basic anformation of city Master
Plans and to the scarcaty of technical personnel for planmng, desgn,

construction and operation of water systans.

It 18 of paramount importance to have good and efficient organi-
zation at national and local level to operate and mamntain water services.
Fxtension of water systems to new areas should not be at the expense of
exi1sting services., It 1s important to all the attention to the real
population zncrease of one urban community in order to predict the water
demand., Some areas will increase at a great sgpeed due to the industrial
development plan and some othcrs will réemain with the same population

due to national rmagration.

The study of several cases in Latin Anerica lead us to the
conclusion that an investmernt of-Ov5%of-the-total-National Product
(T.§.P) will be sufficient to cover the goals of Tunta del Zste
(70% of urban population served with water and services 1n a 10 year

programme). Then the use of water for agricultural purposes is
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predominent, 1t is important to stert early multipurposes water

projects to define priorities and the use of avarlable water in each
weter bed.

In designing urban water supply systems special attention should
be given to 3

1= Demographic agpects.

2=  Public Health aspects.

3- Fainancial and Economic conditions.

4= Technical aspects,

Demogrephic aspects. Population o be served for the next 15 to

50 years.

Public Health aspects: Technical and Bacteriological qualaty of waber.

Water production to satisfy actual and future
dcmand,

Piped water wathin premises.

Peramownt service under pressure,

Financial and Sconomic Conditions

Self supporting services are becoming more popular all over the
world, In some cases this is directly done by each service or in other
cases the self suppeorting scheme is accepted under regional or national

water programmes.,

A survey made in 1962 for 75 countries in the world gave us the
fact that 1/3 of the urban population had piped water, 1/3 of the
urban population had access to piped water and the other third had no
access to piped water.

External financial assistance for the period 1958-1969 in the

world urban water supply programmes 15 as follows:

International agencies 220 million dellars
Regional agencies 407 million dollars
Bilateral agencies 268 million dollars

Total 895 m1llion dollars

It

The financial effort put up by the countries involved 1s accepted
to be 900 m1llion dollars for the same period of time. VHO has
estimated as feasible the following targets for the developing countries
an the second UN Development Decade (1971-1980),



Urban Population Served Now By 1980
Courtyard service 25% Lo
Public standpipe 26% 60%
No service Lo% 0%
Rural pcpulation served 10% 20%

Total Funds Required

Urban UsS § 7 500 000 000
Rural US } 1 600 000 000
Externol funds US $ 2 300 000 Q00
Nation funds Us ¢ 6 800 000 000

This means that the external component should 1increase on average
of three times per year and the national efforts required i1s more than

8ix times the actual contribution,

Technical fAspects

1, Planning and development of water programmes.

2e Design of water systems.

3 Construction systems.
b, Operational and maintenance,
DISCUSSION

There was considerable interest armong the participants about methods
to disinfect municipal water supplies, particularly methods that are
applicable in situations of rapid urbanization. The application of
chlorine, either in 1ts elemental form as chlorine gas or as a liguad
solution of sodium or calcium hypochlorite, 1s the most satisfactory and
least expensive method of disainfection available today. Chlorine should
be applied at a rate sufficient as to provide a continuous free available
residual chlorine of at least 0.1l ppm 30 minutes after application. It
is important that this residual level be that of free available residual
chlerine rather than total residul chlorine. Combined available
residual chlorine, which is the difference between total resadual
chloraine and free available residual chlorine, 1s an inefficient
bactericcide, (Unfortunately, there are many instances in which
comrmunity water supplies of major cities contain no free available
residual chlorine, ) In many conditions of rapid urbarigation, dis-
infection 15 the only practical method of water treatment. Therefore,
it is imperative that the minimum recommended level of free available

residual c¢hlorine be maintained at all times.
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There was some discussion about the acceptability of water which is
high in hardness as a source of community water supply in a rapidly growing
community. It was indicspted that excessive hardness does not have any
adverse public health effects, 1.e, 1t is not harmful to health, However
it has economic significance, Often a2t is more economical for the water
user to pay a Slightly higher price for water that has been softened during
the purification process rather than to pay an increased amount of money
for soap and other detergent or cleansing agents.

Many of the participants were knowledgeable of situations where persons,
who had migrated from rural areas to urban areas do not utilize urban water
supplies of potable water correctly, It is difficult to convert some
people to use potable water properly and to discontinue use of polluted
sources of water, such as ditches along the highways, as places to bathe
or as sources of drinking water, There seems to be an increased need for
health education in the vproper utilization of potable water, If persons
migrating from rural to urban areas are properly educated in the hygienic
use of water, this knowledge should produce long lasting effects wath many
benefits.

There was considerable discussion concerning the financing of program-
mes to enlarge and modify urban waterworks that supply urban areas in which
the number of residents are increasing at greater than normal rates, It
was stated that since a community water supply could be made a revenue
producing activity more emphasis should be placed on developing financial

schemes that are self-sustaining and self-amortizing,
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LUl \RY OF FOQURTY DAY FROCEEDII'GS ~ MONDAY 11 OCTORBRER 1971

PLANNIVG FOR OPCRATION #ND MAINTERANCE
OF COMMNUNITY WATTR SUPPLILS

by Mr. John V. Dibble, WHO Sanitary ngineer,

In the devcoleopang countries, conditions found in dlum areas of
rapidly growing cities are often quite shocking in the degree of
insanitary conditions which have developed before the authorities have
begun to start work on any sanit~tion measures, Pcople living in new
glun arecs are basically from the rnore spacious rurl areas wherc to a
large ¢xtont nature tnakes care of waste dispnsal. It is only when

country cusbons are practised an towns and cities thet trouble nccurs.

Plammng agencics should take into consaderation sociologieal
conditions existing in new urban comrunitics when planning for the
adoption of policics for maintenance =nd cperation of comnumnity
facilitics., It 1s desirble to fornulate poliecy for financing operation
and namntenance, In some prosperous areas, self finaneing throughout
nay be possible; in others government subsidization will be neccgsary.
Usually, uore rapid and unplanncd the dovelopuent, the grectcer the

degrce of subsidi zaticon needed.

The departuent inplenmenting govern- ent poliecy by constructing the
faecilaty sh-uld ccntinue to cocusider in detail socioclogical as well as
the physichl aspeets of planning. Beforc any construction initiated
it nay bo nccessnry to nmotivate people tc accept and utilize properly
the new facility otherwise they may continue to use old traditional

feeilaitics.

Planning should include extenmve investigations into nethods cf
reducing operating costs and of future forms ¢f cheap vower for operciing

puips. In many couwtrics cheap electric power 1e an innovation.

Standardization of plant and equipnent 1s desirable for econcmic
reasonsg, not only on initial costs but also on naintenance and replace-
ncnt costs, Standardization also allows speedy replacenent of defective

or inoperntive ports or wmits,



Planming for operation of comnunity water supplies shouwld be a
continuing process during the construction phase and 1t is necessary
to ensure that all training of staff routine operstion procecdursg anld gll
loecol legislation is completed well before the date of storbing up the
facalaity.

Motivation should be conbinued at thas stage and the actunl
inaugural corenony should be on ampordtant point in local history to
create o sensc of posscssion anongst thosce to bvenefit from the water
supply foeilaity.

Routine inspection snintenance pregents no problen if carried cut
according to prearranged schedules. Lvery worker engoged in operation
and naintensnce of a cormumity water faeiliiy showld hove a carefully
lo1d down schedule of duties.

The opcrating authority of a comnumaty weter supply facilaty should
have byclaws for both the prevention of contanmination, waste and nisuse

of water and also for the assessment and cocllection of revenue.

Training of watoer plant operators should not only include cducation
in the nechanical aspects of their particular task but shomld also
include training in the rore specific aspects of the preventive health

neasurées 1n which they are engnged,

SUMMARY OF DISCUSSION

Rapid urbanizatron 1s causing many water supprllies and treatnont
frecilitics to becone inadequate at a nuch earlier date than initially
enticipated. In o few coses 1t has been necessary to plan further
additions 1nnediately wpon conpletion cf enlargenent programmes which
had been desagned to neet the anticipated needs for an approxinmate
ten-year pericd,

There was o concensus of opinion that people noving into urban
areas fron rurcl areas should be properly educated and nmotivated to use
potable sources of water for donestie¢ purposes and to discontinue the
use of non-potable gources, such as water from irrigation canals, for
drinking water.

In some arens there are neny nigconcepdichRs Th tThe filnds of people
who have reecently nigroted to urban areas fron rural areas concerniung
piped potable water. There are instnnces where people who have recently
mgrated to urban arens and hove refuscd to use piped water as they
believe thot it would nffect adversely their sexuslity; and in sone

ingtances there are former rural resdents who believe thot water fren



pipes will cause baldness., Public health officials uust congider ways to
cope with these nisconceptions and te conceive .rethods of health education

and notivation that will encourage the proper use of potable water,

A practical neans of providang an efficient water tramemission
systen 1n an area of rapad urben growth is through the utilization f
poly=vanyl-chlorue (P.V.C) pipe., P.,V,C, piping has a low initral cost
and a low maintenance cost. If can beﬂinstslled by reletively un-skilled
labourers with paniaw supcrvision. Thege pipes have congiderable
durabilaty, in fact 1n areas wherc the ground is either excessively acid
or alkealine, P.V.C. pipe 1s preferred to metnllic pipe. However, there
is a particuvlar health aspect that nust be observed when considering the
use of P.V.C, pilpe. P.V.C. pipes for tronsilssion of potable waber
should be nade only from virgin ingrcdicnts and should not be nade fron
recycled plastic stock. Furthernore, it should ganerally be free fron
toxiec substebances. There are nunerous preducers of P,V.C. pipe thas
neet various nationzl standards for use in the transm ssion and distri-
bution of potable water,

SOLID WASTD COLIEBCTION AND DISPOSAL
by Mr P,L, Jacocks, WHO Consultant

§0l1d waste collection and disposal is a waversal necd, Thig 18
very anportant to the indivadual but 1t 1s of para-cwmt 1nporiance to
people when they are located 1n close proxinty to each cther. Solxd
waste collection and disgposal is necessary not only from the health

standpoint bub also fror an asesthetrc standpoint.

The tyre of collection and disposal nethod to be used 1is dependent
upon the types of wasgte involved. Residential colleetion is performed
often on a twace~a-week basis, whereas sore large comereial or industmal
produccrs of wshte nust have daily collection. It may be feasmible to
gtockpile certain wastes, those that do not erecate a health hazaré. In

these cases o nonthly collection nay suffice.

Regardless of the type of scrvice nceded 12t 1s essential that there
be a fixed responsibility for solid waste ccllection ond dilsposal. The
Taxang of responsibilaty 1s necessary for roubine collectrons but not all
wastes o2rc generated on a fixed base. Sore wostes, such as agricultural
wastes, vary grcatly on a seascnal basis. The attehnent of responsability
here asgsures that variaticns in the systen {collectlon and dlsposal) nay

be assured to neet the need.
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It was stated t at proper planning must be accomplished to produce

the most efficient operation. Poor planning can and will add greatly to
the cost. Planning entails 8 multi-factor approach: (1) local conditions;
(2) financing, policies dealing with number of collection, location of pick
up; (3) routes of collection; (4) type of equipment that 1s to be usedj
(5) responsible agency and 1f this agency i1s a public body how 1t 15 to be
administered and 1ts structure; (6) numbers and salaries of personnel and
type of equipment to be used, and the establishment of a records system so

that planning can be a continuous operation.

There are many choices as to best way to organize and operate a solid
waste collection and disposal system. Tvery precaution should be taken to
put the best plan in effect so that the needs of the people may be met using

the great efficiency possible,

5UMIMRY OF DISCUSSION

There are many ways to collect, handle and dispose of solid wastes
from urban areas, The method of choice will vary from community to community
depending upon local conditions, needs and resources. Ideally, solad waste
collection and disposal systems in rapidly urbanizing areas should be flexible
to meet changing situations and inexpensive to anstall and operate, The

method should be of such character as to be readily acceptable by the public.

Tipping or dumping on open land with or without burning is not acceptable
method of refuse disposal under any circumstances, even as a temporary
emergency measure. Incinaﬁiflon is a means used in many of the cities 1in
the more developed areas of/world for the disposal of solid waste. It 1s
a costly means of disposal, as it requares skilled operation and is not
sufficiently flexible to reet changing situations, except in special
circumstances, It 1s not a method that may be recommended generally in

rapidly urbanizing situations.

The dasposal of solaid wastes by the sanitary landfill method is quack
and i1nexpensive, It may be performed with 2 minimum of initial capital
outlay and it does not require skilled operation or supervision, However,
if the sanitary landfill method is to be used for the disposal of solid
wastes particular care should be tzken in selecting sites to be used for the
landfill operations. These lands once filled must remain as open land
or land with very low land loads for many many years to come. For all
intensive purposes, these lands must remain as open spaces. Particular
care should be exercised in the sclection of landfill sites as not to
contaminate ground water, The leachate from a sanitary landfill contains
high concentrations of many pollutants, The sanitary landfill method for

the disposal of solid wastes 28 recommended in rapidly urbanizaing situations
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but its use requires considerable planning in order that proper decisions may

be made,

Composting is one of the newver method for disposing nunicaipal solid
wastes, It 15 a relatively inexpensive riethod but not as i1nexpensive as
sanitary landfill, thile it does not require a high capital investment 1t
15 more expensive to initiate than a sanitary landfall, Composting should
have much merit in the developing countries. The end product from composting
is stable and can be used as a soil conditioner, improving the character
of the soil for cultivation, Since compesting requires some degree of sorting
of refuse, 1t permits maximum utilization of the recycling compound, Compost~
ing is a method of solid waste disposal that 1s acceptable to a rapidly

urbanizing area.

Other older methods such as burial at sea are not rccommended for rapidly
urbanizing situations nor arc some of the newer rethods that are currently

under development in some of the more developed countries.
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SUMMARY OF FIFTH DAY PROCELDINGS -~ TUESDAY 12 OCTOBER 1971

DESIGY OF SANITARY SEWERS, STORM SEWERS,
SEWAGE FINAL DISPOSAL

By Mr, R. Cagonueve, WHO Temporary Advaser.

Sanmitery sewers are recosnized as inpeortant urban connunity
facilaties by all Health Authorities all over the world.

Sewers can be designed as separate or conbined systens depending on
the total cost for carrying sewaze and stom water plus final treatnent,
1f that isnecessary. Gener:lly speaking separate sewers are found more
practrenl particularly when final treatment is reguested, which as
becorming; necessary due to the rpid inerease of urban populatien.

When designing sewer systems a design period should be egtablished
being 3C to 50 yecrs for the system itself and 10 to 15 years for
mechanical equipment used. Shorter periods of design are acceptable
where the construction of supplementary fubure sewers 1s easy and does
not imply modification of the original existing works.

The praincipal sources of sewnge flow composition are the following :

1, House sanltory sewnge flow

2, Industrial liquid wastes

3. Ground water infiltration

4. Storm water infiltration

Each source 1s studied in detqil ond relcotave importance is
esgtablished.,

A comprehensave revision of technical gdetails in the design of
sewers follows including stondards accepted for minimum and maximun
house connection pipe's = ze.

Storm sewers are designed on pluviometric statistics having the
relotion curve "intensity - duration time™ of roanfall in the area to be
drined.

Sewage trentment for domestic sewage tzkes care of less than 0.1%
of the weigh of woter which consbtitute the suspended and dissolved
impurities in the sewerage, the rest is water. The composition of this
0.1% ig important in order to establish the sewnge treatment procedure

to be zeceptable.



Treatment procedures can be classified in -

1. Pre-treatment.

2. Primery trestument,

3 Sceondary and tertiary treatment.

4. Other zdvance trertment.

A summary revision of these 4 procedures 18 included in the working
Pomer  aiving special sttention to logoons and stabalization ponds,

Attention was drown during the Semnar to interim wueo sures that
could be established when 1t is not possible to construet the sewer
gystems and trecitment facilities according to the proper manner estab-
lished 1n o sewer Master Plan, taking into consaderation the faoct that
¢ld urban commumties were 1n general not the result of 2 sound
feasbilaity study involving what was best for the society but rather
decisions were made by aindividual groups thinking more i1n what wns
better for their particular interest. In other cases the predominent
Tactor to settle urban communities was the defence strategy against
inveoion. To-dey the people 1s 1ncorporated in the decision making
bodies and they expect the technicians to advise on 'why' and 'how!'
to proceed and they will decide 'whet' to do and 'when'.

The actual tendency for developing ropid urban commumities 19 to
prepare Metropolitan Magter Plans including water and sewerage schemes
as well as publaic utilitzes. Thesge Master Plans congtitute the basis
for 1mplementing specific projects. In many cases the national govem-
ment or city authorities will not £ind the proper way to cover the
constructron coght, Temporary measures for excrota and sewerage disposal
have to include great support from individual and community health
edueation acvivaities. In spite of the enormous progress in city
development achieved during the lost %0 years a large number of pecple
have changed very little their standard of laiving, their level of
education and econo 1cal and social statue, in particular with regard to
defaeca cion rendering them susceptible to infestation and rcsponsible
for keeping high 1undices of pollution. Hcouse sewer connections and
a domestic mnimun plumbing installation is 2mportant to be installed
immediately after the public sewers are available. Several schemes
were given as good examples to help the house owners to achieve this
goal by providing technical and financizl axd.

Cowmunity participation was ermphagized as important measure in
construction of community sewer projects in particular for fringed
areas of urban commumities. [his contribution can accownt for 20 to 30%
of the construction cost. The 'conservancy method! of exreta disposal
ghould be discontinue g soon as possible on public health grounds.

Simple interim measures for excreta disposal were explained to be
developed by stages in communities wath or without water systems

available.
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SULLARY OF DISCUSSICN

Irn rapidly urbanizing areas, as in towns and cities with a stabiliazed
growth pattern, the installation of separate sewers systems is preferred cver
1 combined sanitary sewage and storm water drainage system, Usually, health
goals and objectives are attained more efficiently and with less expenditure
of funds 1f separate sewers systems are 1nstalled,

To prevent the creation of nuisance ceonditions and to maintain the
efficirency of sewage flow, 1t 1s desirable to maintain selfm=cleansing
velocitres in the sewer lines at all tames, Self-cleansing velocaities 18 an
1tcm that should be considered in the design of sewers.

'ater qualaity standards of receaivaing streams and bodies of water should
be given to waste-water before discharge.

The effluent from sewage treatment plants may be used for irragation
purposes under certain circumstances and provided that the effluent as
disinfected with chlorine to inactive pathogenic micro~organisms that may be
in the sewage after treatment,

Generally, it is undesirable to permit excessive anfiltration of
ground water into the sewer system,

An adequnte distance, depending upon local so1l conditions, loczation
cf ground water level, etc, should be maintained between latrine pits and
wells. Dwellings may be served by a well and a septic tank with a sub-
surface drainage systoem located on the same plot of land provided that an
adequate dastance is maintained between the two systems. Similarly, the
distance between these units will be dependent, in part, upon soil conditions,

location of ground water level, etc,



OXIDATION PONDS

By Dr. M, Islam Sheikh, Professor,
Public Health Engineering,

West Pakistan Umiversity of Engineering
and Technology, Lahore.

The future of Asia is closely linked with two forms of natural
resource = protein and water. Already these are in short supply in
meny parts of Asia. At best, current programmes to check the rising
birth rates can only partially solve the vast problem. ITf social and
political chaos are to Le avcided durin~ the cominpg decades, new techniques
of resource conservation nust be developed and applied, Jleuse of
human waste mateii1al 1s one approach that nay be taken. The treatment
of water bome sewage to the point whereby the treated liquid effluent
may be reused as drinking, irrigation or industrial water supply would
effectively combat the urban water shortage. A combinetion of thas
process with one which would reduce the human wastage of nitrogen and
return it to the population in the form of edible protein would
surely be ideal.

The cost of construction as well as operation of the conventional
methods of wasgte water treatment are expensive, require skilled super—
vigion and imported material and equipment. It is because of the
prohibitive cost that not much work has been wmdertsken i1n the develop-
ing cowmtbtries in respect of construction of sewage treatment plants.

The choice of method or methods of safe disposal of sewage nmust be
det ermained by economic consideration within the frame-work of
sanitary needs,

Oxidation Pond nethod of waste water treatment seems to be adequate
for the developing countries for the reasons mentioned above. Oxidation
Ponds utilize natural processeg under control conditions for the
stabilization of organic wastes. They may be clasgified ag aerobic,
anserobr ¢ or facultative according to the conditions of strbilization,
Many factors are involved i1in the waste ghtabilization mechanism.
Decomposition of the settled organic matter produces inert residue
and soluble nutrents. In aerobic ponds surface aeration and the
photosynthetic activity by the algae produces oxygen. This oxygen 18
taken up by bacteria and other micro-organisms which liberate 002,
which in tum 1s taken up by algae. Oxidation ponds may be compared wth
other conventicnal treatrent methods in many aspects., For Oxidation
Ponds the land reqwirements are more as compared to activated siudge
T biological Ffilter processes, but the land is easily reclaimable.
Omdation Ponds have proved to be ﬁuch cheaper than other processess
Operating and capital cost of Oxidation Ponds for a population of
1 000 000 persons was found to be only half then that of the conventional

methods. PFor lesser populations the difference was still larger,
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Due to the climatic conditions in the tropical cowmtries, oxidation
ponds have proved to be 1deal for successful operation provided they
are designed properly.

The effluent Troa an Oxidatrion Fond 1s never highly mitrafied and
in terms MPN of better guality than fthat from a humus tank.

It can be concluded that Cxidation Pond method 1s switable, cheap
and reliable for the wasse water treatment for any size of commumaty.
The design of Oxidation Ponds depends upon many factors. Light i1s one
of them. Seasonal changes an dailly solar radiations determine the
seasonal rates of photosynthesis and the depth of penetration determnes
how much of the volumz wall participaite in oxygen production. Increased
temperature may produce higher biolegical activity but favour the blue
green algal growth which sive rise to objectionaeble odours in the ponds.

¥and provides the surface aeration which 1s advantagecus. However,
the pond layout should be so planned that the direction of wind is
never along the line of flow, as 1t produces short-circutting of the
flow.

Another factor 1s that of evaporgtion which determines the level of
water maintained in an Oxidation Pond since in some areas the rate of
evaporation may be as high as 20% of the influent, it 1s recommended
that faxed test should be made under the local conditions. Perculating
tegt for the so01l encountercd should also be performed to check the
danger of pollution of any necrby gater supply. A loading of 100 — 150
Lbs of BOD per acre per day has been suggested for cowntries having
similar climate as in Pakistan. The depth of the pond may vary from
2 to 6 ft, however due to high penetration of sun light deeper ponds
are suitable.

Zf possable the pond site should be located leeward side of
habitations so as to avord the objectronadble adours from the pond. The
pond bottom should be free from vegetation and the inlet tc the pond
should be near the centre of the vnit as to allow wave action to
distribute the material uniformally over the area. Due to the varying
climatalogical conditions at different places, 1%t 1s necessary to study
the performance of prlot ponds under local conditiong for the evaluation
of their applrcability made.

Engineering Univers.iy, Tahnra hoa taken steps for the evaluation of
design crmteria applicable to local elimate. Two years ago, fublic
Health Engineering Division of the University operated Oxidation Ponds
at the laboratory scale and demonstrated the treatamlity of locally
produced wastes by this method.. The work has recently beem extended %o
full secale wmits treating domestic sewage which is mixed with a small
quantity of industrial waste water. It is hoped that with the help of
this research the most favourable loadirs rates and the acceptable design
and operating control standards for West Pakistan will be established.



Bxperimental ponds cover an area of one acre and are four in number
each with four ft. depth. They ¢anbe operated in parallil as well as
n series. Sampling can be done at five different locations to evaluate
the distrabution of the biochemical activaity. Two of them have been
burlt while the other two will be constructed 1n the second phase.

A developed form of Oxadation Ponds 1s the aerated ponds. Due to
artificial aeration, 1t 1s possible L0 construct Oxidation Ponds ag
10 to 12 fv. deep wath loading three to four times higher than those
used 1n conven:sional ponds. However, the cost factor recommends $0
design the ponds withoubt artifical aeration.

Another developed form 1s that of high rate Oxidation Ponds. These
ponds serve a vseful purpose other than the waste treatment. They provide
conditions for maximur yield of algae that is rich in protein, After
due processang, this protein rich algae can be used for animal or even
human consumption. One day retention period permits high rate of algal
reproduction. It 1s of interest that algaehavebeen used as a source
of protein for centuries, especially in far east comtiries. The normal
growth period for algae is one day 1n continuous mass algal culture.

On an areal basis algae are 127 times more produciive than soybean and
1460 times more productive than rice. It 1s seen that algae are samilar
tc soybean in 1ts protein quality and would comrete with soybean for
chicken feed markets. Due to these reasons, research work i1s proposed

t0 be conducted at Engineering University's Research Palot Tlant.

SUMMARY OF DISCUSSION

It wes reiterated during the discussions that the use of oxidation

ponds 15 possibly the best method of handling liqud wastes for developing
comtries. Other methods were discussed bubt 21 was brourht out that this
wa s the cheaﬁest to construet, required maintenance but not as much as
other methods, and that 1t produced good results.

This 13 an adm. rable method to use in developing countmes since
1ts expanson due to rapid urbanization can be easily accomplished.

The major and only obstacle to using oxxdation ponds 15 securing the
necessary quantity of land at a location which wiil be sultable and
moderate in cost.

It was pointed out 1n the discussion that there are factors that
should be considered when proposing the use of oxidation ponds. Some
1ndustriel wastes are difficult to handle and consénsug indicated that
special care should be exercised to assure that wastes were not put
into The pord that woeuld be-deirimental. Cars should be exercised to
assure that pond use would not contammnate the surrounding ground
wat er thereby making the ground water uwnfit for human consumption.
Several methods were discussed the use of an impervious meterial such

as brack and the use of plastic membranes. At this point 1t was agreed
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research progressed and that they would also be supplied wath a copy
of the final report. Thisz was felt to be highly desirable mnce 1t was
apparent that many aspects of pond useage needed research to determine
the desirable operating procedures for countries in the EME

Discussion brought out the fact that ponds improperly designed or
managed could be the source of mosqu.to bresding. Several aspects of
design and management were discussed. These included the critical devih
that would prohibit aquatic growth fromoccurriag Lo the use of larvicides
and top feeding fish.

Interest was cvid ~iin the use of this methodology snce 1t was
congidered especially important for rapid urbanizing areas and the
group desired that they be kept abreast wth the research findaings.

QRGANIZATTION AND ADMINISTRATION OF ENVIRONMENTAL HEALTH DEPARTMENT
By Mr. F.A. Jacocks, WHO Consultant

Health Departments should be organized so that all aspects of
preventive health can be covered., This consists of both the medical
and environmental health aspects.

Environmental Heal th must be staffed by engineers, sanitarians,
laboratory technicians and other ancillary personnel so that the total
gpectrum of problems in this field can be coped wath., Sigze of area,
number of programmes, and the severity of the problem will be the
determinate,

Health Deparitnents are of many forms. They are based upon a legal
document bub should be organized to meet the needs of the area to be
served, In some cases they may perform primary advisory and comsultative
type functicas while 1n other instances they will be organized on a
strictly service or inspectional line. The area of responsibility
based upon law i1s the governing factor in all cases,

This area of responsibility is clearly defined early and an early
decision 1s required to determine the scope of work. Decisions dealing
mth these two 1tems are largely dependent upon the size of the area to be
served, the programmes to be initiated and the possible level of fundaing
that can be made available. A ligbting of possible programme areas was
listed and the usual level for author zing authority as found in the
Umted States. The level of authomty for enactment of the basic laws is
very imporbant since some programmes are very loeal in nature such as
those dealing with lnspections of restaurants wathin a given city whereas
other programmes such as those dealing with air pollution, must have
a wider base for centrol. - Air pollution affecting a £r1ven point could
be quate distant from thas point.

Although the laiast of possible activitres was comprehensive it waa
stated that a g1ven environmental health department might not inatiat:

® these. There are instances where programme
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respongibilities are shared by different levels of administration. This
could be necessary because of the daiversity of the problem, that is that
the same problem 1s fouwnd in many parts of the larger area and this would
make miformty of standa—ds and enforcement procedures highly deslrable.
This is especially true when you are dealing with prmvate induetry on a
broad area., To do otherwise might conceivably render an wnfalr advantage
to a specific industrial plant.

There are many functions that health departments should perfom
but careful consrderation must be given first 1o weeting the needs of the
people to the greatest extent possible. Care should be exercised to
perform the functions as competently and effectively as possible. It
1s by far better to perform a few functions efficiently that attempt
to do many btasks and find that they are ineffective for any reasons.
The public respects a task well done but has 1ittle patience with poor

performance.

SUMMAaY OF DISCUSSION

Public health agencies at the local government level usually are
chargeé with the responsibility of conducting programmes in environ-
mental sanitation, In » few 1nstances, a special agency has been
created outside the official hezlth agency, but this is rare.

Sanitation problems of rapid urbanization usually are of such
scope and of such magnitude as to need the full resources of a well
organized and full-staffed public health agency.

One of the more pressing problems of myny rapidly urbanizing
arcas if the provision of a potable water supply. The resources of
a laboratory i1s desirable to augment the work of the environmental

health daivision,.

SUMMARY OF SIXTH DAY PROCTLDINGS — ' EDNESDAY 1% OCTOBLR 1971

LOGISLATION

By Professor E,.. Mood, /HO Tenmporary Adviser

The purposes of legislation are: (1) to establish 2 guide of
acceptability; (2) to establish a legal basie for judgment; and
(3) to provide punitive measures for persons who fail to comrly. In
a rapidly urbanizaing area, laws concerning environmental pollution
are needed to fulfill the initizl purpose.
Most legislation concerming the control of the environment should
be administration and administrative sanctions - not criminal sanctions =~

should be used in coses of non-complinnce,



Usually sanitary and public health codes are part of the
administrative law of the governmental wnit and the authority to enact
such legaslation stems from the pol.ce power of that governmental wmat.
Police power 1s the sovereign sight of government to enact the
necessary legleiatbicnto preserve and protect the public health, safety,
and welfare.

A1l urban areas, including that portion which may be beyond the
corporete limits of the central city, should be governed by appropriabe
zonaing, building and housing codes. The need for such legislation
is particularly cratical in areas affected by mmprd urbanization.

A zoning code controles the use to which land may be placed and
stipulates the conditions that rust be met before applied to that usc.
It is an i1mplementing device of the land-use plan of the master plaan for
the uunicipality.

A building code primarily the structural characteristics of all
bulldaing and usually stipulates conditions to be met to provide for
structural stabrlity, fizre protection and safety.

A leasing code coneerns the conditions under which a structure may
be used as a place of human abode and usually stipulates the requ rements
of maintenance, of occupancy, and of installed facilities and provided
services,

While 1t is desirable that zoning, bwlding and housing codes be of
the performance type, it 18 not practicable for most urban arecas to
enaot legislation of this type. Therefore, most codes covering the
above subjects are of the specification type,

Zoning, buildaing and housing codes should be reviewed regularly
and rcvised as necessary or desirable. This is particularly true for
rapidly urbabizing areas.

W.H.0. 2.5 embarkang on a2 programme of the development of criteria,
promulgation of Trecommended codes of good practice, and formulation of
operating guidelines that should be of considerable aid to the develop-
ing countrzes in development sclufions to sanitation problems i1n areas

of rapid urbanization.

SWIMARY OF DISCUSSION

Development of national laws is of primary importance since this

would be the appropriate method of controlling all national and
natural resources. Laws, when developed, should begin wmath a statement
of purpose so that i1t is clearly wmderstocd by 2ll what is intended.
Laws must be interpreted and the use of preambles or statement—e¥
anbentZTIVET & baglig Tor appropriate interpretation.

There 1s need for national laws in the environmental health field
and consensus was that these laws should be based upon realism. Reall sm

1g esgential bscause iack of recognition of the customs of the peorle
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could create an impossible enforcement situation.

Lat's should be very clearly written not only as to purpose but should
also include adimnistrative procedures and penalty assessments, 1f any.

The feeling of the Seminar was that grezt case should be exercised
to have envVironmental health laws enacted on thce highest feasible level
and that when the laws become operational that enforcement be initiated
promptly. Care should be exercised tc wee that the law 1s clear in
establishing not only the rights of the people but the rights and duties
of the enforcing agency also. Clarmty in the enabling act is essentizl
go that the mghts of 211 parties can be fully maaintained.

Coordination of efforts was also stressed wath the example given
that although building codes, usually enforced by crgamizabtiocns other
than health departments, deal with the physical and safety aspects of
consgtruction but when the construction projcet 1s a home there ig need
for coordination by the health department to assurc that the humaniebic
factors are considered. This 1s a good examplc because the Health
Department wall be anvolved wrth the house when 1% i1s oc¢cupred by people,
through the housing code, to see that the facilities, occupancy and
maintenance of the glructure is mointained in an appropriate manner,

Congenaug also wasg that the protection of the people's health should
be a part of the Eonstitution of the Nation and speciflC authority and
duties should be stated., The creation of a mational organization for
health 1s hizhly desirable and the Ministry of Yeolth should be a part

of the cabinet, or executive, part of the national government.



FPINANCING WATER AND SEWERAGE SCHIMES
By Mr. R. Casanueva, ‘HO Temvorary Adviscr

An outline was presented to the participants covering the most

outstanding fitures on the subject, namely:

1. Background information
2e Gonls to be achieoved

3. Cost composition for capital investment
and eperatiocnal budget.

4, Financing »f urbon and sewerage systems,

5« Financing Rur-l Water Supply Programmes.

The infrrm-~tion needed in order to establish the proper financing of water

and sewerage schemes 1s the assurance thet there 1s encugh water available

and that the existing natural conditions of the area makes 1t possible to
design such systems withinthe economic capability of the community to be
served., If there are limited water and sewer Services alreandy existaing in the
country an inventory should be made 1n order to size the mecessary improvement
ahdfor enlargement Pequired.

The goal suggested by WHO to be achieved in a 10 year programme is
he% of the urban population served with piped water in the house in addition
to 20% served by public stondpipes, 20% of rural population served with
acceptable water, It 1s important to emphasize the need of forecasting the
future population to be served the density of such population by city zones,
the sentative future industrial water consumption and the respective sewage
flow, The l1fe time aspected for a water system varies from 30 to 40 years for
the system itself and 12 to 15 gears for the mobile equapment, For sewers
the life time spared for 30 to 50 years,-reduclng to 10 to 15 years. The
life of pumps and mobile equipment, Unit ccst for diffcrent construction
activities 1s necesscry for water and sewnge programmes in order to prepare
the tentative tctal cost of the projects. Long range programmes are considered
to be those thot cover 20 to 30 years period and are included in the national
development plans. More elborated programmes are needed for the medium
range programmes which are suggested to be prepared for 4 to & years pericd.
The life time of this programmes are tc be arranged in such a way that
ccincide with the administrative period of the government. The short range
programnme is fecrmed by the annual water and sewerage projects aincluding the
budget btrekedown by provinces and metropolitan areas,

"“hen preparing the capital Investment Budget for water and sewerage is
important to consider the following items: Pre-investment -cesty—construvtion
md supervision costt Improvement and enlargement of existing facilities and
cost of financing. The cost of operation and maintenance is evaluated on
yearly basis,

A11 the three programmes mentioned should be prepared showing a yearly
time t2ble and the medium and long range programmes should be corrected on

the basis of actual cost of the annual programme,



There are several sources of funds to finance such programmes; the
most important is the national sourceincluding gronts and/ér loans from
the Federal or Centrnl Government and frcm the Provincial or State level,
Another naticnal sources are the commercial or government banks, Before
requesting any external loan for water and sewers schemes a thorough
investigation should be made of the above mentioned possibilities., It is
expected that national authorities will give first priority for financing
this social investment whigh is essential for economical development of the
country =nd their participation will be 2 to 3 times better than it has been
up te now worldwide.

Externnl lending ngencaes ‘¢an' be classified in multilateral and bilateral
agencies, Dxamples of the first are the lorld Banks the Inter american
Development Bank, African Development Bank, East Asia Development Bank, etc,
Bilateral }ending sgencies are the Export-Import Bank, AID in USA and several
agencies in Europe from Fraonce, Holland, Switzerland, etc.

§e1f-§ppport1ng water progroammes arce of particular importance for
develgp@ng coun?rlegnPecause they focus the financinl problem an the project
itsclf without ony other agency tc be responsible for their eccnomical commibms
rents., These projects depend on water revenues coming from water rates and/or
land taxeé for the premises to be served. 'later rates structure should be o
arranged 1n such a way that the low incrme penple will not tse more than
8 to 20 dayssslary to pay for the water consumption of his family in a year
period, Meters should be established for 100% of the water service and high
rates should be applied for consumers that use water far beyond their sanitary
and health needs, when there 1s scarcity of available water. Sewerage schemes
are usually firnanced in latin American countries through land taxes. There
15 recently a movement to establish sewer rates in the same water bill
following the experience gainzd in scme countries where they estnblished
fl:t sewer chonge of 20% cf the water bill., Specinal rates could be established
for large industries charging them for volume and ghemical caracteristics of
their sewage flow,

Community participation in the actual capital cost fer water and
sewerage schemes can be obinined through community organizaticn in the
fringe areas of urban communities and more likely in the rural areas where
the people are normally organized in communal entitities,

Financing ¢f woter systems and exreta disposal 1n rural aress can be
done by establishing a rotating fund procedure and cherging low rates-'~
caleculated in such n manner that the capital cost-will be recovered in a
4 to 6. years period.
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SUMMARY OF DISCUSSICHN

Prrticipants were interested to know the I ope. rethid of converting the
common line budgetary system used by meny government agencies into a
Programme budget which 1s now requirecd by m~dern administration methods.

It was recognized that the conversicn was nol an easy task because 1n a
rrogramme budget there 1s the need to introduce the 'unit cost' procesdure
which amplies on identification of parameters. Thore is the tendency in

water werks pregrammes to use cost per million gallons or for house connection
while the unit cost should be 1dentified " per person' bea use thas parameter
has more meaning from the public health point of view. The transfer of

the first to the latter i1s not ensy when different family composition makes
the total number of consummers.

The cost benefit ratio was discussed in conncction with water
programmes =nd 1t was recognized that serious and numerous attempts have
been dene to get n practical ~nswer but the problems remein in the evaluation
of the tot-l benefit that water systems represent for health. A restricted
angwer to this problem is given by evaluating the cost ef sigkness including
medical c¢-~re and lost of production, Thais cost benefit rptio is not jet
an answer th-t sd&tisfy eccnomists and nntional planners.

It was also necessary to clarify that amertization is #n important face
tor of the financing cost of water projects and 1t should be included in the
water rate .structure.

Ancther matter discussed was the use of the same bill to pay water and
sewerage charges and was accepted, for practical reasons, to have both changes
in the same bill.

In crder tc have o water and/or 2 sewerage system accepted by the
community it is necessary, in many cases for the Tastern lMediterranean
countries, to preceed a water project by a health educaticn programme to
educate the people and create a demrnd for water services,

The need of starting the construction of water and sewerage systems
nt the same time was discussed and 1t was recognized that even when such a
practice 1s desirable, there are few occasiocns in the IMR to put it into
operation due to lack of money available and the need »f meeting a naticnal

development programme based cn priorities.



EDUCATION , TRAINING AND EMPIOYMENT OF SANITARY ENGINEERS,
SANITARTANS AND OTHER AUXILLARY STAFF

By Professor E, W, Mood, W.,H.O0. Temporary Adviger

While the need for trained environmental health workers 1s generally
great In most areas of the world, the necd 1n rapidly urbanizing areas
tends to be conerderably more acute. In some cases, the needs may be
made less critical through the more efficient usc of presently available
trained menpower resources, 1.€. the assignment of enginesrs to engineer-
ing tosks, of technicians to technical activities, of zdmim stration to
administrative dutres, ete.

In rapidly urbam zing areasg, there are two broad categorres of
prersonnel that need training, namely, present staff who may need
retraining or advenced training an selected or specialized subjects, and
potential staff wno need to be fully trsined to meet the demanding
condhtiong of the new smtuation.

Particular case must be taken to ensure that the treining endeavour
will produvce all of the skalls necessary to have an efficient environ-
mental or public team. Usually sanmitation problems of rmpid urbanization
are of such character and of such magnitude as to require the geills and
rescurces of an eff cetive environmental or public health team.

Existing staff usually need training in only selected areas, while
potential staff will nced training in all of the basic subjects of a
particular prcfession or skill plus some advanced traimang. In a
pressing situation of rapid urbamization 1f may not be possible to
provide all new stoff members with & complcte and balanced advanced
tTruining programme.

Training should be accomplished within the sam® country where the
person 18 or may be cmployed, except that general professional training
may be accomplighed within the seme rcgional area,

To the extent possmble, all exasting tI@lﬂlné facilities and
resources shovld be utilized, schools, coclleges and universities should
be encouraged 0 gear therir programmes of instruction to meet the
troining neszds.

It is the basic responsibility of each couwntry to uge 1ts training
facilities to 21ts best advantagce to treaain the heelth workers that are
needed to cope with the problems of rapid urbanization. If such an
effort does not or cannot produce the necded manpower, the cooperation

of and the assistance from internstional agencics should be sought.

SUMMARY QF DISCUSSION

Considerable interest was displayed 2n discussing this topic. There
was a wnarn.mity of opinion that there 1s a rcal shortage of trained
personnel in the ficld of environmental health. Also that there was
a real need to retrain health people to prepere them to cope wath the
complexisies of urban 1ife. Serious shortages 1n porsonnel requrrement s

was expressed and to add to the difficulty in securing additional people



Coordination between activities was stressed and the use of multa
disciplines could be employed to help overcome the reported shortage.
World conditions have changed so that it 1s requmred that heglth people
utilize people who have been trsined to render supportive services.
Teclth engineers could be used in securing the construction of safe and
sanitary water supplies bubt could greatly benefit from persons troined
1n the socral services field to securc implementation of their use.
Pagsibly the best approach to the problem 1s to use many people trained
in many professions cach performng the tasks for which he 1s best
smted. It wes sugpested that the use of females in the enforcement
activities mght be a method of securing additional employees since thig
has not been a common practice in the pasb.

There was agreement that training activities should be oh a practical
field basis with the theoretical components taught only to those whe
would be anvolved with hagh level leadership's roles, The practical
field type treining, hopefully in an environment sgimiliar to the
wltimate worlang setting, can produce persons to do specifie jobs.

These courses shouldbgf a short duration teaching the rudimonts of
gsanitation. As a person progresses, the treinee can be given additional
training so that his capabilities are broademed and ne can operate an

a wider sphere.

Discusgion also revealed that there were funds that could be used
to train but that the Government of the Country nust make & requggzg?%r
such training and also stipulate the type of training required.



RECCIT IATIONS

It was unqnimnously rsrre~d by a1l participants that the followin~ recormond—

ations be nro-osed thot:

1.

2.

3.

4.

Se

6.

7.

8.

9.

1C.

Tue the severity of sanmitotion problems cre-ted by romd urb-nization,
momber countrics »re urqged to place the hishest oricrity on prozrayics
awmed at studyin- these obroblevs and seckins technical and seonomieal
solutions.

Membar n~tions ;ive Wizh »rioraty to the d-velonrent of cermmunity v=ter
sunily sy-~tems particul-rly for urbraizine arens and th:t the quality of
drin'zang water in such sy tems should »t 1zast conform to the minimum
requiremsnts, as found in the curront cdition of "Int:rn~t1onal Standardsz
for Jrainkin~ Jnter™ mublished by 0.

Ylhen plannanz for cammunity -=ter sudly snd voe tsuater systems snecinl
recomnition B~ mven to all r-lsvant socio-cconomic f-eiors.

A3 na neans to reduce the imitial cost »nd cost of oner~tinn an attomnt
should be mnde to st-ndardize equipment i1n community wat~r surnly and
1astornter sy-toma.

In the plannin, of corrmnity water sumlies, consideration b~ mven slso
to the lasnocal of rstevratar to wvord the cre~tion of nor or the
antensifie~tion of the existin~ problens of s-nitaticn.

Conel 'eration be mven by "0 for the “cvelonment of -~porooriste uad--
lineg th-t nry b2 utidlized by andustries to nratreat thsar liquad wstes
befare discharse into gormunity sevsrs in order that the industrial astes
™M1l net affect advorsely the seuor-~e sy ten or the srrne troatment
Irag1SS.

Comnrehonsive stuiies be made of tha envaironment»sl nollution of ~ar, uater,
1ond =nd sci1l in order to more succirctly ilentafy the crus-s of the
noellutions ~nd to ‘svelop apororriite nmersures for anvironmeni-~l contreol,
A11 awnmrovri~te rese-rch institutes ¢ one uresed to stuly nov methois of
desiam, constructi'n ani 2 ration of corr unity rmter sunily and mste
¢ollection systems in ~n »ttent to obt-in ~reater eemomy.

“ach member ¢ountry, accordinT to i1ts needs, should be cncour-znd to
est2blish l-borttori~s and monitorin~z systsms for the memsuremsnt ¢f the
qulity of ~ar -nd 'tor. If funis are net aveil-ble =ss1 tance could be
sought fron iniernationsl a~cncios.

E RC be =ncour-ged to extend their oxaistinz prorammes in the fiold »f
water pollution control to 211 countries of this legion, especially in

the fields of plannan- and orr-niz~tion.



11, The dovelopment of 2 cods of good prrotice vhich would be onplic-ble to
dev~loping countries -nd will m:rtuan to the oparation 2an’ maint-nance of
~ublic water supply systems, ra.tewiler and solid vsste collseticn and
disposal systems,

12, nvaronnontal hralth be mven consider~tion in naticnal developm~nt nlwms ~
hich shruld covoer each town uita ~ vieu to solvin~ the orebleons raised by
rarid nrbanization - and that i1 a~encics and minmistries cnncerncd 'iith
cnvaronn:ntrl health activities tak~ an active part in the formulation of
such envaironrental health pro~rammes at the maghiest plannanz level,

13. The settins up whoere aporowriate of Snvaronmental Health Boards with
rapres nt~tion fron ~r-ncies concerncd ith environmental health issues
for the establishment of conprehensive environnent~l quality crater:in,
sardelincs for prevontive neasures and niethods of detormining praicratics
2nd allcezrting resources based on haalth needs,

14, llcusing should be nclnovwled sod as an wntegral part of envarommontal he-lth,
1l that lember Stetes should cn-et enforceable minimum standards of housing
nrecormodntion ~nd forrmlate a national programme for housing inprovensnt.

15, lember countries continuc their efforts in traaimin: environn~nt-l health
p~rsonncl.

16. Treiningy facilaities b~ develoned for waior supnly -nd vastowater treatment
pl-nt operators,

17. 'HO and other comn~tant organizations should continue thear endecavours 5
nchiove unaformity in m:asuremcents and in colleeting and reporting of drtn

sooecinlly on savironmental pollution.



PA2T III
STATEMENTS BY PARTICIPANTS

AFPGHANTIS TAN

Afghoni st s an agrarian society where 85% of the population
still lives in rurel arecas, but due to the poattern of sceic-~econonic
developnent we are following the sape trends ag nost of the countrieg in

Agia, Afrieca and Latin Anerica.

In order to conduct urbanization on sound lines, a centrel housing
and town plamming departuent hns becn established with headguarters in
Kobul. The departnent has so far drown up moster plons for nmany cities
and towns in the country. The departrent also chooses and surveys sites
for new towns bang bumlt beside the 0ld ones. The nmasgber plan of the
city of Kabul which hasg been preparcd with the help of Soviet experts,
envisages couplete urbanization of the city in a span of twenty-five
Years. The micro-district bullt eagt of thc city along the Kabul~
Jalalabad highway could be congidered a fairst step in this direction.
The nicro-district possesses all the nodem ananities of life, viz.
sewernge, electricmty, dranking water, central henting, ete. There are
also schools, playgrouds, narket places, o cinena and an ‘indoor
recreataonal centre,

As anywhere else in Afghamiston alsc, rnunicapalities are responsible
for the supply of drinking water, wmste disposal and establi shment of
sewoges. Most of the numicipal crganmizations 1n the towms and caties
of ffghanistan have succeeded in providing safe drinking water to their
citizens, but sore are building and others have yet to build their water
supply networks.

In order to better cope with the problens of woste disposal,
woter supply, etc. the govermient have created a new department, called
the Bureau of Enviromnental Health in the franework of the Ministry
of Public Henlth. This Burcnu is rcsponsmble for the control of
environnental health activities throughout Afghanistan, 3Bubt in the
present circungbances, 1t hos also taken over the regponsibility for
the design and construction of rurnl waterworks, lptrines omd conposting
progrannes.,. These prograrmmes which are closely connected are being
carried out through the Health Coentreg and Sub-He~1lth Centres which are
heing egtablished., It is worthwhale to mention that the Central
Housing end City Planning Departnent, besmdes having launched new
houging projects in Kabul and other cities, has nlso underteken slun
clearance, egpecially in Kabul, which 1s going to asmst o great deal
the Bure-é.u of Enviropnental Health in the implenentation of i1ts plans.

The new housing projects uudertaken by the Central Housing and
caty Planning Departnent in Kabul and other citiesg, have first of all
the purpose of mving out the urban population fron their decrepit and
wmhealthy houses in the older parts of the citiles to new well-planned



“L’I‘?n

surroundings, where nosgt, 1f not all, of the conditions for leading

a heclthy urban life are fulfilled. In the second place, the purpose
of the townships is to ease the rush on the towns and to relieve
congegtion. In the long run the Contral Authority for Housing ond Town
Planning plans to denolish all the substandard buildings and dwellings
in towns throughout Afghaniston, and replace them wath habitations
possessing the qualities that we have alrerdy nentioned. The plans for
the towns have been conpiled ain such a nanner that both high and low
income groups .y be cnabled to bwald houses i1n accordance wath

una cipal specifications.

A project to provide nore drinking water to the citizens of Kabul
and to build o uvorec efficient waste disposal system was undertaken by
the United Nations, Umted Nations Developnent Programme hag assisted
the Central Authoraty for Housing and Town Planning together wath WHO to
provide a conprehensmve plan for safe dranking woter, sewnge and waste
disposcl. This 1s being studied and it is hoped that with its implementa-
tion other citics in Afghanistan wall also have a vivad exanple before
then of how to cope with water supply and waste disposl on nore nodern

and gelentaifie lines,

Treatnent and disposal of industrial water has also received the
attention of the auth.rities concerned. But sone difficulty 1s being
folt in this regard, both by the Governnent authorities and the nannge-
nents of the industrinl enterprises, in view of the secarcity of
qualified personnel and financial resources to acquire laboratory and
other equipnent required for the successful development of an industrial

wagte control prograrnec,.

Therefore, 12t 1s evident thnt early Governrnent action is required
for determining the extont of the problcas and for planming and
inplenenting efficient neasurcs for the control of the environnental
heolth prograrie, sonething on which the Environnmental Health Bureau of
the Manistry of Public Henlth of the Govermnment of Afghanistan has
mhtly enbarked.
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CYPRUS

Cyprus is the third largesi 1gland in the Mediterranean with an
area of 3 572 square miles, The igland 19 divided in six dstricts,
gach one hag 1ts own capital. BFach town 1s governed by a Munacipal
Corporation and the suburbs around the towms are imder the Improvement
Board Law,

The distribution of population in Cyprus is as follows:

Towns and suburbs 247 100
Villages _385 900
Total: 633000

Water Supply

Since Cyprus 1s a semi-ard country the supply of water is
abundant. A1l available water in Cyprus comes from rainfzall, The annual
mean rainfsll is 20-21 inches, ranging from a maxdmum of 27 inches per year
to a minimun of 9,7 inches per year, Most of the mainfall occurs during
the winter nonths. But there 1s great varmation in rminfall according
to the mebteorclogical conditions. Troodos has an annual average of aboutb

40 inches per year and Morphou area has an average of only about 11 anches.

Water for domestic use 1s generslly obtained from boreholes and
springs. All comnunities have their own water supply syster, either on
an individusl or regional basis,

-" At the present tiue shortage of water 1s sometimes experienced in
certain areas, particuiarly during the periocd of drought. The expected
inereasging demand for water necesmtates the development of plans for

new sourceSe.

A1r Pollution

At the present time Cyprus does not have any najor problems
resulting from air pollution, but the trend for urbanization and
industrialization may create such a problem. The Governnent is consi~
dering the designation of special zones for industmal development.
These zones wmll be provided with adeguate supply of water, sewerage
gystem, electricity, ete. In designating these zones gpeciral
congsderation 18 given to the tontrol-of =mar pollution. One of these
1ndustrial zones has been established at the site of about 60 acres

cuts1de Niecosia on the main road to Famagusta.
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The nmain problem of air pollution stands from carbonacecus fuel
a.pd is due to the emission of smoke and sulphur droxade. The concern
of these pollutants do not appear to be causing o public health hazard.

Wogte Water

No caty in Cyprus as a comnumity has o water-bore sewemge
gysten. The prescnt proctice utilizes the disposal of sewage by septic
tanks and absorption pits. This existing nethod is no longer suitable
beccuse of a lack of permeable scll 2nd the increasing density of the
population, In certrin areas of some towns row sewoge flows on the
ground polluting streans and causing nuisgsances. In general refuse 1s
not being disposed in a sanltary manner. MNuch of the material is
collected by the lcecal authorities and dunped in ravanes, bured in
trenches and scattered on the ground uncovered. Some of the material
ig burned. It hns been reconmended that in addition to plannming for a
sanitary neans for disposal of liqud wastes plans be developed for
the proper disposal of solid wastes.

01d Autonobiles

There are nany old autorobilcs in Cyprus. This nay be the cause
of public nuissance and nay be ungightly. Recently an area has been
designated near Nicosla where old cars nay be taken for salvage.

The inprovenent of environmental pollution an Cyprus is
depending uwpon the availability of qualificd nonpower to perfom
necesgary basks,
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EGYPT
The sanitary situation in Egypt and the main problems oreated from rapid

urbanigation, can be suumarized .nthe following six categoriest:

’

1. Water Supply Problems

The urban environment is div..ded into two lovels, big ocities which include
Cairo, Alexandria 3nﬁ canal cities, and moderate cities walch constitute 120 cities
in all the country.

FPiltered snd chlorinated water is available for 90% of the total urban population
at a rate 200 to 230 litres/ecapita/day in big ocities and 120 1itres/capita/day
in other cities.

The main prodlems 1n cities inoludes

a, Some parts deprive of water facilities ?slum arecas'.

b. Other parts not served by water piping inside houses, but free

_ wator stands are available.

c. The nced of increasing the water production to increase the rate

per capita.

The existing plans for the future are aiming to increase and improve the
water quality.

2. Sew Problem

Approximately 40% of the total urban pppulation 18 served by public sewerage
systems and treatment plants, the rcst have other unsatisfactory means of sewage
disposal,

Nevertheless, the sswage plants in Calro and Alexandria are overloaded due
to_the heavy incrcase in population and 1in industrial plants; this situation has
led to the disposal of raw or partially treated sewage in drains and lakes, As a
result, the dissolved oxygen in some of them 1s depleted to a level insufficient
for fish breeding or to maintain the normal aquatic life.

Another problem related to the proper disposal of sewage is the inefficiency
of the pumping stations to cope with the actual discharge, In Alexandria, a
vertain percentage of raw sewage is dischargod into the Mediterrancan Sea to
some distance from the shore; leading to a certain degree of nuisanoe to the
bathing }ieaches, although no health hazard has been emcountered according to

the numerous stundies done on that subject.

3. Solid Waste Disposal

Refuse colleotion and dispesal are practised in all citles and towns as

well as big villages. The deficient metheds of manmual streect cleaning, the
lack of efficient cartage and deficicent disposal systems cause congiderable

problems, Tipping 1is badly carried out due to poor fransport and to lack of
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gurtable space. Efficient incincration would require heavy capital expenditure,
The transformation of wastes inio manure 1s practised on a small scalec but cxpansion

requires a high level of investment in suitable plants.

4. Problems of Urban Dwellinos

A Shortgge due to the great growth caused by the progressive increase of
population and migrafion from rural 1o urban areas.

by Density per dwelling unit.

¢z @1d buildings Which needed to be replaced by new and safe buildings.

d. Lack of public utilities in many dwelling units.

5. Situation of Air Pollution Control

Alr pollution begins to constitute a real health hazard to the urban
commnities. Smoke and poisoncus gases emitted from industries, internal
combustion engines and various kinds of vehicles, are increasing day after day.
For that, a high standard commitiee of all concerned agencies is established.
Several activities of this commitiee are achievod, yet they are just at the
begining stage,
6. Present Solution to Eliminate Rapid Urbanization Probloms

as More interest ‘o elevate standard of living in rural areas and erect

, small industries for agricultural production to eliminate migration.
by Electriocity i1s now entering the village.
oy Increasing the agrioultural land.
dy Planning for water and sewage facilitics as financially available,
e« The country now pays attention to publioc clefnsinsrefuse collection and |
, ddeposal, as well as to use insectiocides to control flies and mosquitoes,
f, The government builds now dwellings, and provides aid, and encourages
, individual investments for housing projects.
&+ There are several existing laws to prevent pollution of the
environment and considering the issuance of new law for drinking

water,
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ETHIOPIA

General

Most of the urban centrea having $,4% of the country's population, grew
around 1aaccessible high land villages for reasons of security, mild temperature
and better health. The fact that rvral development can hardly be achieved for
many years to come and because of the widely scattered settlement of the rural
commmities rural exodus will occur and exceed the present rate of growth of 4%.

Despite the fact that Master Plans for 41 towns have been drawn and the Five
Year National Plan ocovering city planning and housing urban infrastructure progra—-
mmes 1nclude water supply; sewerage systems and cenvironmental sanitation, the
unsultable location of the old towms makes urban development schemes very diffiocult
and expensive, The’prohlems of sanitation will coniinue to threaten the health,

physigal well -being and survival of the urban population unless drastic measures are
vaken.

Water Supply

To-day 1t can be generalized that only 3% of the total populaticn of 24,317,000
have access to safe piped water, ﬁycugh not in adequate quantities. Aimong the
250 urban centres, about 50 of them have got some kind of piped water systems of
intermittent flows with occasional bacteriological cxaminations. Becuase of
shortage of water 7nd inadequate distribution systom where water is availabie,
the low incnne group has no access to piped water and as a result get their
water from grossly polluted streams and shallow wells. The problem of unsafe
water has been subsvantiated by high infant morbidity nd mortality rates
encountered.

Wagte—water Disposal

The urban areas, both domestic and industrial wastes are disposed of in
Beptic tanks, cesspools, or soaking pits and dry laterines are used by the low
income group. The discharge_ of liquid wastes in storm sewers and nearby streams
is not wcommon in many big towns, Municipal sewage trucks are employed to
emply full septic tanks and the waste is dumped in an open area outside the
cities. Open areas in the cities are fouled with human exrement; thus the
pollution of ground water, streams and so1l ocannot be everemphasized and has been
evidenced by high rates ~f infeotion due to helmenths. The capartal city,

Addis Abeba, however, will have a sewage treatment plant in about 3 years time.
The sewerage scheme covers only 10% of the city leaving out the high density
and low income group areas poteniially exposed tn health hazards.

Solid Waste Dimposal

All towns have irregular and partial solid wastes collection services by

municipalities using vehicles, wheel barrows 2nd amimals as the ocase may be.
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It 18 not uncommon to sce garbage and rubbish piled up on street curbs,in the
backyard of livaing guartors, in narrow paths »and open places. Colleoted rofuse
arc usually tipped or dumped and burnt in the open at the out skeris »f the towns.
The uncontrolled urbanization has led to the encroachment of houses into the
dumping as the result of which residents are complaining of the situation. The
unsanitiary collectisny transportation and cisposal of solid wastes have beon

the cause of a large population of flies, rod-nts and strayed Aogs and other

types of scavangers,

Housang

Housing which has nnt yet received attention, vonstitutes a great problem
in all urban centres. The big number »f families (3.5) sharing a multipurpose
rooms, the inadequacy or absence of sanitary Facilities infrastructures iucluding
water, lack of housing and plumbing codes have aggrarated the situation, The
1denl climate makes it conducive for homeless persons to sleep in the open and
in delapidated and abandoned buildings.

Air Pollution

The problem of air pollution, though not acute =nd this stage of industrial
development, the smoke from the use of wood as a fuel incooking, faotory fumes
particulates, automobile exhausts and foul air from open sewers and piled up
garbages are increasing from day to day. The locaélons of new faciories are now
being considered tc minimize air pollutiou.

Man Power

There are T Public Health Engineers, 4 Sanitarians of M.Sc. ualifications
and 296 Sanitarians of sub-professional level, 64% of these personuel are in the
Ministry of Public Health, serving in the relevant fields of sanitation while
the rest are absorbed by the Municipalities and nrivate firms. 25 graduate
Sanitarians are being turned out by the Public Health College of Haile Selassie I.
University every year. Future plans inclule sccuring fellowships to train
Public Health Engineers, Sanitarians of supervisory ¢ndre and periedio refresher
courscs for provincial and health centire sanitarians, For a vast country like
Ethiopira the number of trained environmentalists are by far inadequate to tackle
the existing environmental helath problems.

Additional Information

With the rec-nt cholera outbrcak the importance of environmental health
has ocaptured the attention of both higher officials and the public strengthening
these by the overall activities planned for the years to come., In its five year
national development plan, the govermment has foreseen rural and urban development

with emphasis on the provision of safe water and healthful housing. Feasibility



- 54 -

and pre—investment water studies have been carried out for a number of towns
including the capital city, the sewage scheme of which will be finalized in 3 years
time. Water supplies for smaller communities are being constructed by the
government bilateral and international =gencies. Existing water supplies are
being improved, With the use of the modified WHO drinking water quality standards
surveillance activities of water supplies will be intensified. As regards ligquad
waste disnosal, municipalities are urged tc construct additional public laterines,
to enforce laws for factories and institutions to have their own treatment plants
and houseowner® to provide laterine for their rental premises. Sanmit-ry land f£ill
method has been suggested by the Mimistry of Public Health for all muniséipalities
in their disposal of solid wastes,

Low cost hous~ construction schemes to be financed through local bankand
foreimm loans have already started in the capital and hopefully this will extend
to other municipalities as well. Roads have been opeuned up in the capital to
provide sewage and refuse collection service, water standpipes, sewage treatment
plants and refuse incineration are under study for institutions and factories
situated in the capital city.

Imported and exported food stuffs heverages are routinely inspected
at ports of entries by Public Heslth Sanitarians. All other activities in the
towns are left to the municipalities concermed. The Minisiry of Public Health
is now reviewing 1ts public health laws 1nd all the scopes of environmental
health are included in the basic laws for subsequent enactment of by-lawe as the
need arises., The establishment of National Dnvironmmental Health Policy Committee

is envisaged.
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Location-

Iran is a part of Iranian plateau which consists of Iran,
Afghani stan and West Pakastan, I4 15 satuated in the northern temperate
zone, between 440 and 630 longtitude and 250 and 400 latitude. It hes
an area of 628 thousands Sq. mles and has a population of 30 millions.

Climate:

The country rimmed by mowntainsg on a2ll sides and is consecquently
shut off from surface climatic factors that affect neighbouring areas.

The highest point in Iran 1s the voleanic cone of Damavand, a little
northeast of Tehran, with an elevation of 18,375 feet. The lowest point
liesg along the Caspian Sea at about 85 feet below sea level., There are
great dafferences in climatic conditions, which range from cold polar
climates over the high grounds to hot-tropical condrtions of lower
altitudes,

Environmental Pollution:

Owang to population growbth, urbanization and industerialization of
the commtry, the problems of environmental pollubion are increasing
alnpost every-where in extent and complexaity.

Mechanization of egriculture, aindustrialization of the country and
easy way of earming money, increase the migration of pecple toward the
citres. PFor example the population of Tehran is a 3 millions and the
growth rate of population for Tehran is 5.5% per year. Also it 1s
reported that the population of Tehran wall be 5.5 millions after
20 years.

There is another rsk of pollution of streams, coastal waters,
mdergromd water sources, due to the fact that mumicipal and industral
sewage are not treated.

Air pollution is an another problem which depends on the population
growth and industralization of the country.

Water:

Portumately progress has been made by the Iramian govemnment in
solving potable water shortage and unsafe water problems, as a result of
sanitation problems of rapid urbamization in urban areas, The latest
report from the Iranian Plan Organigzation shows that during three five

year plans a very high percent of urban peopulation is -supplisd wiih
potable waler.
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Also a1t 18 planned to gpend 215 mallion dollars, in the forth five
year plan, tc construct water supply and sewage collection and treatment
plant s,

In the meantime approximately 2 million people in rural areas are
gerved by piped water. The rate of capital investment per capita in
rural areas Varies between 6 to 9 dollars,

But ag another aspect other side of this development programme,
the construction of dams and new i1rrigatrion schemes in the Southern part
(Khozistan Ostan), may riese bilharzias problems.

The government of Ixan 1s aware of this problem and strong steps
are going to be taken to eradicate bilharmasie, before the construction

of the 14 dams in the Khogistan Ostan 18 completed.

Sewaze Disgposal

Generally speaking each property 1s provided with means of sewage
dispossl simply by constructing a cesspool or digging a dry well, into
which the sewage 1s discharged and then lost by percolation ainto the
porous strata, This 28 & very i1nefficient and unhealthy method.

The tatesgt report from Plan Organization shows that during the
lagt three five year plansg, only 6 sewage collection and treatment plants
were established, that they serve 960 693 people and that the capital
cost was 12,130,000 dollars,

As a result of the above mentioned way of sewage disposal, there ig
great risk of breaking the safe water cycle by the contemination of
water sources, The safc water cycle means water source, water supply
net-work, waste water collection disposal, and retumm through natural

channels to water source.

Air Pollubtion

There are many aspects of air pollution in the rap:rd urbanization
areas of the country. But the most sxgnificant agpect is the pollutaon
created by the exhaust of fuel burming equipments and internal combus=
tion engines.—RPor oxample there-are—240,000 motor vehicles in Tehran
(police and army motor vehicles not included). The concentration of
carbon monoxide, which is monitored continuoudly by the Ministry of
Health, varies between zero to 150 p.p.m., which is very clear evidence

of pollution from fuel burming sources.
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Also there are other sources asg indugbtries, workshops, refineries,
brick kilns, cement factorres and etec. which 1ncrease the air pollution

of every main towa,

Housing:

The growth rate of population at the rate of 5.5% per year 1n
Tehran and at a lower rate in the other main cities of the comtry,
brings up housing problems as uwnder :

High rate of population per dwelling and room or high number of
famlies which live i1n one 5q. mile, Sometimes 1t happens that one
famaly laves in one room without any yard.

The Green areas of the town are too smnll and the main source of
the oxygen generation, such the green nreas, is also too small.

Refuge Collection and Disgpogal 1s not effective and is not adequate from

the sanitary stand points.

Noise Pollution is increasing day by day.

City Planning :

Congldering all the problems which have been mentioned, and to
solve them, at least in the future, and also to plan towns and communities
throughout the country, high commision of town planning has been estab-
lished under the Ministry of Housing & Development. The Comrission
hire town consultant engineere to prepare the 25 year general development
plang for every town of the comtry. There are representatives of the
2ll responsible ministrmes and crganizations in this Commigsion. Every
agpect of town development is carefully studied by Consultant Engineers
and the government represcntatives. There 1s great hope that all
sanitation problems will be solved 1n this way. The point has to be
mentioned 1s that each nunicipality has to put into execution the
25 years goncral development plan for its town.

Aets and Regulations

They nre as follows :

Health laws, Food, Casnetics and Health~act 1966, This includes
water pollution control and the control of drinking water and thelr
regulations, There is under approval an Air-pollution Control Act,
Also there is under preparation:

The regulations for radio active. profeciion for indusiricss.
nedicine and natural and wnatural radio-active £all out.
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IRAQ
Irag covers an area of 116600 Sq. mles, The popWlation of the

country 1s 9,2 rillions, 49% of them laiving 1n urban areas the others

live 1n the rural areag snd very few in the desert,

The Iraqies are 80% of Arabs, 15% Kardish and 5% other different
I2.CCBe

Soclgl Conditiong

is
The general division of the Iraga populatlon/%ased on economical
factors :
i~ Urban popualation.
2- Country population.
3~  HNomadic population.

This classifrecation results among others from the following

processes :

n) Stabilization of nomadic clements changing inte country
peasant population, This process 1s presently st1ll takaing
place.

b) Relocation of members of country population into the towns.

¢} Assimlation of these elements by the urban society. The
present society of Baghdad, the capital of the countrmis also
the rezult of such process. The lagst great migration from
the country to the caty of Baghdad due to economic reasons
hos started 1n 1929 and reached ats foecal between the year
1952 ~ 1962, Presently some decline in the migration move-
ment is noticeable, but the process 1s not completed and its

continuation has to be accounted for.

Bxristing Situation

Rapid urbanizaction can be shown in Irag in a nunber of cities.
The c1ty of Baghdad is one of the acute situation in this respect,
gince 1t 1s the largest centre of public admnisgbration, mgh education,
leaming, culture; trade, finance services and industry, accounting to
18% of the country's population,

The population of the town increased from 500 thousands in 1947
(farst census) to 1500 thousands in 1965 (Last census). This indrcates

— o = e
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an inorease of about 6% annually which 1s composed of natural increase

and of balanoco of migration.
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As a repult of the rapld increase of the population of a number of
cities among the country during the last 3 decades, problems arised
regpectively mainly the development of large areas of slums around the
cities occupied by the new inhabitants. These siumg °F% lecking all

kind of social and municipal services.

The trend of the population increase show a high participation of
migration to the cities. It has been noticed that there is a declining
tendency in respect of migration in the population. Thig is due to
geveral actions taken by the govermment according to 2 wide national
pleannming process, The main acts are :

a) The issuingg"?:he law of agrarian reform, this law has changed
the ggricultural relations by combating the feudal system,
g1iving the land to the peasants, This regam decreases the
migration of country population towards the cities.

b) Improving the soclal and health conditions of rural areas by
furmd shang 1t wath water supply and necessary medical care.

¢) The d1strbution of the new industrmes geographically among
the coumbtry to encourage the growth of the small caities.

Houging

To 6vercome the situation caused by the formation of slums as a
result of the migration; the government of the Republic of Iragq started
projects for housang on & national level to provide new houses for
persons with low income, alse distributing governmental lands freely
to the new inhabitants and giving them the necessary asgigtance to
build therr own houses.

Water Supply

All cities of the country now provided wath drinking wabter supply,
new wits and extensions are always added to increase the capacity of
the existing plants according to the growth of the population.

In the rural areas where there are about 1500 villages still
lacking sanitary water supply, the government recently made a
general survey and funds allocated to provide all these villages with
drinking water wathin 5 years. The estimated cost of this project is
200 million dollars.

Sewage

Sewerage and sewage traatment is found.in-one.hali.ef.fhe-eity f
Baghdad, the other half is now under construction. Another six main
caties of the cowmtry are to be provided wath sewerage and sewage
treatment plants during the five year plan 1970-19T4.
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are
The other parts of the cowmtry /st1ll using the method of ordinary

geptic tanks and cesspool s.

Town FPlanmning

New master plan for the city of Baghdad has been designed by a
Polish firm {Polservice), takinginto -cewnt the further needs and
eloborating new zonming for the caty. New magber plans for another
26 important cities have been completed,

Solid Wastes and Garbage Disposal

The usual method used for s0lid wastes and garbage disposal is by
sanitary landfill in all , the important cities of the coumntry. New
incinerator 1s being built in the ity of Baghdad and nearly to be
complet ed,

The smtuation of solid wastes and garbage disposal 1s gquite
satisfactory in Iraq.

Environmental Health Sanitation

The Ministry of health takes the responsibility of contrelling the
environment of the, country by a number of laws and ordinances through oity
health departmentsy& a number of public health doctors, sanitary engineers
and samtariens. The control of samtary conditions of the environment
has not reached to a satisfactory condition due to the shortage of staff
specrally sanitary engineers and occupational health doectors.

Training of Staff

Fellowships ®&T® granted to doctors, engineers and other health
personnel to go abroad by the government sponscred by W.H.0. and other
agencies.

School for the training of samitarians is avairlable in Baghdad,
two others nmust be opened in the coming future.

Nurses, midwifes and otherumnli-ry personnel are always taken for
training courses i1n all the provinces each year., Students are chosen
loecally to serve in local areas

The Manistry of Ilealth is ecnfronted with dafficulty in giving the
motavetion to the staff in remaining to serve in the field of public

health - specially sanitary engineers and doctors.
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JORDAN

Jordan covers an area of about 35,000 square miles. The population is
about 2 millions, Amman, the capital had a population of about (00,000. Jordan

18 a poor country with a few natural resources.

Water Supplies

The development of adequate water supplies for domesiic purposes and for
agriculture i1s one of the major problems in Jordany With the exception of the
Jordan, there are few peremnial rivers: most streams are seasonal, and the Jlow
18 offen scanty and unreliable. Sprangs and ciéterns provide the prinocipal
sources of water supply, but shallow or deep wells are found in some loocalitires.
The water supply for 'Amman' is pumped from springs inside sevoral places and
stored in about B reservoirs located on hills located above different
sections in the City. Diatribution i1s by graity, and the flow 1s so irregular
that storage in tanks on the roofs of buildings is usually necessary. The supply
is chlorinated, and chemical and bacteriologic examinations are made at different
intervals in the public health laboratory in Amman, New sources of water have

been found by pumping from the underground to meet the need of the people.

Was te Water Disposal

Cesspito and septic tanks are used in connection with the houses. In rural
villages lajrines or cesspools are generally used but in some rural areas the soil
18 polluted. Inoreased rapid urbanization in Amman and other big cities caused
a more rapid rise i1 the pollution of water and of the enviroument leading into
phblic health hazards. To meet the need for waste water disposal a new sewerage
system with a modern treatment plant was sconstructed in Amman,

Solid Waste Disposal

It is collected from houses and streets and stored in sacks. Then 1t is
transported by wvehicles, digposed of into a dumping place near the ocity and
burned. But this way is insanitary and creates serious problems of air pollution
in addition to harbouring rats, flies, mosquitos and other disease-carrying
vectors. The Muniocipality is now thinking of incineration as a method of choia
for the treatment and disposal of solid wastes.

Housing

The number of people i1n Amman 1tself had inoreased twenty times within the
las¥ forty years. The pressnce_ of about one third of the people in Amman
as refugees duse to the Isreali - agression resulted into a new health problen
regarding housing. Now, new units of houses are built by the government and sold to
the people for installation,

égr Pollution

The major source of air pollution 1s motor vehicles which emit pollutants
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such as carbon monoxide, bad, nitrogen oxides and particulate matter. The
industrial and domestic combustion of fuel which produces, smoke, dust and sulphur
oxides are also polluting the air. Therefore, to bring the type of pollution under

control, application of techniques pertaining to wehicles is necessary.

Man power emploved in environmental health

There are more than 15 public health doctors.
Therc are more than 12 public health sngineers,
There are about 150 Sanitarians,

Situation of Environmenta. Health Training

The Mimistry of Health 1s responsible for the training of not less than
BJ) persous per year in the field of envaronmental sanitation,

Food Sanit-tien

Tnspsctions on restaurants, shups or industries where foods are processed
or 80.d are made by the Ministry of Health Doctors or Samitarians. But in Amman,
the Capital such establishments are licensed and insp~cted by the Municipality.
Meats are subjected to Municipal Ordinance and the Public Health Law, The meat
animals and carcasses arc examined by the veterinarian and the inspectors of
the Municipality in the slgughter houses. Sampleas are colleoted daily or at
intervals and sent to the Municipality Laboratory an Amman for Chemical examination

and food analysis to detect adultration.
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LIBYA

General

Libyan Arab Republic 1z situated between two dafferent natural
envaironments, the Mediterranean sea to the north and extensive sahara
desert to the south. The northern belt of some 15 km. is influenced
by the sea having maritime climate of warm-arid Mediterranean type.
A1l major cities, Tripola ( 300,000 inhebitants), Benghazi
(over 100,000), Dema and Misurate (over 20,000 each) are located in
this bett. Prevailing wind direction is north (north - east and
north ~ west). Southem very hot wind called ghibli blows mainly in the
spring carrying a lot of sand and dust. These sand-stomms affect the
life of people and i1mpose particular requirements on planning.

Weter Supplies

Main and almost single source i1s 8round wabter. Hydrogeological
studies that have been carried out gave relatively satisfactory data
for planning. At present, general comprehensve study i1s being made
which will give still more accurate data. Generally speaking guantity
of water is not a problem in the near future although water table
continues to decline. However, quality 1s deteriorating owing tc greater
withdrawal then recharge (mineralized water intrusion) and for some
cities possibilities of installing demineralization plants are being
examined, The water supplies of the cities and towns gre being
extended followang the requirsments of the lay-out and Master plans.
The ultimate goal of urban water supply 1s adopted accordang to the
W.H.0, Tecomendations.

Piped water to be available in all the premiges in sufficient
quantity and et necessary pressurs.

Quality of water not to be of lower standard than that set by WHO
fof drinkable water,

Water supply schemes to be administered independently on sound
managenent practice and revenues egtablished.

The design capacity of a scheme is bagsed on a future population
and an assumed ultihate per capita rate. For urban areas of low 2and
medivm density the mte ranges from 50 to 250 liters/capita/day. For
high density areas 300 to &0 l.c.d.

It 15 worth mentioning that in the new plans, roof tanks are
abolished end stress put on oversdll design of the scheme to ensure
required quantities 1n premises all the time, day and night. This was
suggested by the WHO representative and 1t 18 going to cut the rate
of water borne diseases since the roof tanks are the only place were

contamination of safe, chlorinated water can take place,
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Sewerage

For bigger cities and towns separate sewerage system hag been
adopted. Each system i1ncludes a purification plant that 1s able to
purify a quantity of water equal to 3 to € dry weather flow. In most
cities the systems are completed or about to be completed. However,
the net-works cover central parts of the cities while plans for suburbs
are being stvdied. 3By means of the purification plants the contami-
nation of the under-ground sources (1ntakes), which are in or cloase
to the towns, will be avoirded and thusg spreading of water bome
diseases, On the other hand collection of sewage and its purification
is designad to stop pollution of the sea which now occurs as sewage is
freely discharged at the shores. Effluents from the purification plants
are to be used for r1rrigation.

Solid Wastes

Garbage collection and disposal can be consmidered satisfactoxy.
The Municipalities concermned are dealing with, increasing staff and
facilaiti es followving the requirements of rapidly growing cities.
At present collected garbage 185 incinerated and for some other cities

plans provide for burying the garbage in %0 cm. layers, in safe places,

Air Pollution

At present and 1n the near future this problem dces not appear as

a gserious one. Lack of heavy industry, extensive areag and slmost

permanent yreeze from the sea make this problem nearly nonexa stent,
althovgh so-e pollution, due to the rapid increase in the number of
cars, is to be nmentioned.

The only serious air pollution can be attributed to the occasional
blow of southern wand (3hibli) carrying sand and dust. However these
days are few and cffects shall be ranimized by increasing the green belt s
around cities to keep the sand firm and also by proper design of houses.
Tink between Ghibli and respiratory tract diseases seem to exist,

however there are no studieg dealing with the problenm.

Housing
There 1s 2 plan to provide a house for every family. The plem is

almost complcted. Some time ago the design of houses has been improved
particularly ag regards cnvironmental health aspects and the location,
distribution, planmng and exzcution of corresponding public utilities.

General Note

A1l the asvects of public health connected with envirommental
factors are integrated 1n the overall Governmental plaming. Some
assictance 1n this field has been given by the World Health Organization.




PAKTSTAN

Lntrcductloa

The State of Pakistan which coasists of two Wings — East Pakistan and West
Pakistan, separated by 1000 miles or Indian terribory, came into being in the
year 1947. The areas falling under ¥tae jurisdioction of new State of Pakistan
were mostly under—~developed and were lacking in basic amenities of water supply,
sewerage, drainage etoc. A great upheaval took place just after the partition due to
the migration of refugees from one Svate to another. The couniry was confronted
with the enormity of complex probleis of national importance and as such nothing
signifiocant could be done in providing community services on large scale, exoept
the development of Satellite Towns in a few cities, t1ll the 2nd Development Plan
106065,

Extent and Trend of Urbanaization

There had been rapid urbanization due to influx of refugees from India
and accelerated population growth within the country. Development projects
around Cities attragted rural population migration to urban areas to find better
prospects of livang, Due to this, some of the towns have expanded from 5 to 10 _
miles. For example the Lyallpur Town in West Pakistan which was only an agricul-
tural market has grown to one of the largest industrial cities of Pakistan and
its population has arigen from 70,000 persons tfo moré than T7,50,000 persons since
1947. Similarly Khmlna in BEast Pakistan during the same period has grown from a
&eli toym of 30,000 persons to a pbpulation of 3,30,000 persons. The general
inerease in population 1s as under:

1951 (FlgureiggE Million) 1970(Estimated)
*EP WP*¥ Total EP WP Total EP WP  Total

Rural, 40,22 27,76 67,98 48,20 33,23 81,43 67.9 42,9 110,8
Urban, 1.85 6.02  T.B7  2.64 .65 12.2% 4.5 17.0 21.5

Totals 42,07 33,70 75.85 50.84 42.88 93,72 T2.4 59.6 132.30

Water Supplies
Since 1947, lot of improvement in the exisiing systems had been made

and many new towns have becn served with piped water supply as underi-

Mumber of No. served in Yo, sarved unko
oities. 1947 1970

EAST PAKISTAN 8 8 22

WHST PAKISTAN 88 45 55

* HEast Pakistan.
¥*est Pakistan,
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Inspite of all the efforts, hardly 38% of the urban population
is served with piped water supply.
Sewerage

Very 1li1ttle attention has besn paid to improve thc Sewerage System
of cities except 2 in East Pakistan and 15 in West Pakistan, 4 lot of work
18 required to be done., WNo treatment has been provided. Raw Sewage 18 mostly
used for irrigation. Only about 20% of the population 1s comnected with
Sewerage System.

Garbage Digposal
Very praimitive methals of garbage collection and disposal out of the towns
18 the practive in many cities, schemes arc under preparation for proper disposal
in a few towns.
Housing
Alth~ugh Government has been developing housing colonies in mary
cities, the slum areas continue to increass, Pcople don't want to go to
distant housing colonles.

Air Pollutior

Problem 1s on the increase due to industrialization but nothing
has been done so far to control the situwation. Stream polluticn problem

ie also coming up.

Environmental Health Training

Except M.Sc. 1n Public Health Engineering Course, there 1s no
training for Sanitarians, Sanitary Inspector courses are avhilable
within the onuntry, which has no enginecring subjects and are of low
standard.

Manpower

Public Health IZngineering Departments exist in both Wings for

Plamming; Designing wmnd sxecution of Sanitary Works., Specialists for

Trade Waste Disposal are required,
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GATAR

Qatar 1e an Arab State on the Western Shore of ithe Arabian Gulf, Its
population exceeds 130,000, The capital Doha is a rapadly growing oity, and
80% of the population live in and around it.

The country 1s desert-like and its climate is distinguished by a great
difference of day and season temperature, high humidity and minimal amounts
of rainfall in winter months,

Aater Supply

Qatar has no rivers, and domestic water 1s obtained from 2 sourcesi
1, from distillation plants with total distillate ocapacity of seven
million gallons per day.

2. from welli-fields yielding 3 million gallons per day.
The water is chlorinated beforc distribution and regular cheek up samples
arc izken for chemical and bacteriologlcal examination,
Refuse and Sewage Disposal

There are 2 methods of {reating refuses

1., Tipping

2. Incineration
A fleet of cesspit emptlers attend to cesspit clearing., They emply their
contents on natural rifts outside the town. There is a sewage collection
and treatment system designed on 2 stages. The first stage has already been
terminated.,
Housing

Qatar is dependant for all its labour force on immigrants from neighbouring
countries, No provision whatever has been made to accommodate this large number
of people. The condition under which they live 18 appalling and highly unsatis—

factory. Otherwise, the condition of housing is moderate.

Air pollution

No problem of air pollution for the time being is present, Houses are
widely spaced exoept in limited areas of the town, and there ie no threat of
industrial waste pollution, However, motor vchicles with their exhaust fumes
are inereasing year after year threatening the capital Doha with air pollution.

anno rer
Most of the environmental health work is entrusted to a group of
unqualified giaff, The govermment has appointed some foreign health inspectors

from Jordan and Pakistan, to supervise them.

Training

The implementation of the WHO Projects Qatar 0002
! Health Training Institute!— etarted in-C9 — will provide the Public Health
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Department and Qatar Manicipality with trained health personnel which will e
graduated in 1972, In-service *training of the present staff is arranged for

pericdically,

Future Plans for Remedy
1. Lack of qualified staff will be ~voresme by graduates of the Health
, Training Institute.
2+ Occaslonal breakgc.n »f Manicipal fleet of trucks. This has already
,been budgeted for.
3, Town planning in some congested areas should be re—organised.
4. Lack ¢of co-operation from the side of the population will be overoome
by re-inforeing the Health Bducation Centre with qualified staff and
equipments,



SUDAN

The Sudan 1s o large country of about one million sgquare miles
and with about 15 millaions of inhabitants.

Its climate is temperate ~ the degree of heat in the summer month,
in June may reach 115° F, There are climatical varaations where the Southern
part of the country enjoy 2 rainy season of about 9 months of year, the far
nortk has little rains but hard winter, the East whaich lies on the Red Sea
H1lls h&Vea raining winter, but the western part and central part are more
or less of the same nature,

There are alsc differences in habits and traditions and mode of living
in the Warious regions of the country and this is mostly found in the rural

ATrc8 e

Administration

The Republican Democratic Sudan is devided into 9 Provances and each
Province has its administration set up which is headed by a Commissioner.

Environmental sanitation work in the country i1s financed by ministry
of Local Government and a1ts different Councils, and the curative and social
medicine and the training of all Public Health peérsonnel is undertaken by
the Ministry of Health.

The rapid increase of towns as an alarming problem is perceived every
where and possibly discussed in the same terms which include water supply,
sanitation, employment, frustration with low standard of living and migratiocn

from rural to urban areas.

Water Supply Sources

1, The Nile that runs South North accross the country provides sufficient
supply 1n 1ts basin for both drinking and agricultural use.

2. The Western part of the country mainly two Provinces with zbout 3
millions of population rely on their water or rains, Water is stored in
dug out excavations, wells, or trunk of trees in certain areas,

In the capital of the Provinces, water is normally treated in water
in water works and distributed to houses, In other rural areas public stand
points are established for clean water supply. There are other groups of
people who have no supply and collect their water from distant areas and in
the majorty of cases to have 4 gallons of wnter when they reguire to collect
it.

The Govermment is now undertaking a serious plan to provide water
supply for these areas and funds are being rai ed to meet such expensive
scheme where the people are only tov anxious to-have = wholesome supply.

unste Matter Disposal

1« Human waste matter as-4disposéd of in:

a, Bucket system in many ¥ig cities.
b. Pit latrin s in =2 bigger scale in both rural and urban areas.

¢e Drainage system in small scéale in main towns,
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ds Agua services in some towas.

es A larpe proportion of people in Rural and agricultural areas

use the open th®s endangering the lecal water supplzes.
Waste Water

VVhere water carriage system is installed we have no problem in
getting rid of the waste water, In some areas waste water 1s disposed in
deep wells and cesspools. A big propoertion of waste water is allowed to
run on the surface to dry and here we come accross the problem of mosquito

breeding.
S0l1d Waste Collection

House to house collection is only made in first and second slass
residential areas in a city where they pay a bit more., In other areas
the refuse 1s taken to public refuse bains,

Removal of all refuse is done by mech,refuse transport and finally
incenerated. In certain areas the reclamation of land is conducted,

Other bag problem is the shortage of transport which is a matter of
finance since the rapid increase of towns is bringing with it more demand
for the increase of budgets,

Housing

The differences of habits and mode of living 15 bound to make some
variation in the type of house 2nd its requirement. Law provides that a
minimum area of a living house should not be less than 200 sqg., meatres,
The house 1n first class area ¢ah go up to 1000 matres sq. Material of
construction ond are to be covered with buildings is governed by law,
Light and ventilation are not a problem.

Recently a Ministry of Hcumeing has been formed to undertsaske the
planning responsaibilities and all of i1ts present schemes is the provision
of houses for the different levels of income.. The project involves material
and cost of construction,

We have been faced with very rapid increase of population irn Khartum
Province. Figure was about 1/4 of = million in 1965 and not 1t is approaching

1 million of anhabitants,

Air pollution

As 2 developing country the problem hns not yet developed and we
hope that we shall benefit from the experience of other people before
embarking on it,

Man power
The categories of man power engaged in environmental sanitation are?
Qualified Health Officer.
Sanitary Overseer or Sanitary aid.
Assistant Sanitary Overseer or Sanitary Aid,
The Vorkers,
According to our last evaluation of services made in the Mimistryof

Health it was found that cur figures are below that required, and measures are
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now taken with Ministry of Local Government to adjust these requirements
as far as possible, For example our ratio of qualified Public Health Officers
in the population is 1 per 75800,

Training

\le have o school of Hygiene to gradurte qualified Saniterians wath
Diploma of Public Health Inspectors from the Royal Society of Health,London.
Ve graduate about 20 every year and candidates from other countries are always
welcome. The course takes three years and theintake from those who successfully
completed the secondary education.

Sanitary Overseers get at least two years practical training with

Councils before given 6 months course in the aschool of Hygiene to qualify
as Sanitary Overseers., Short courses for other categories are also conducted

in the scheool and locally in the different Provincies.

The carriculum of school of Hygiene and all training Centres is now
being revised,

Cther Activit;es

Manaimum Stundard of Service

e In order to attempt to make a fair distribution of services and
minimize channels of migration, minimum standard of services are now
discussed to include

Water supply

Waste Mattor Disposal

Food Preparation Places

Housing Accommodntion.
be The distribution of factories and industries throughout the country
is also being considered seriously for the some purpose ¢f migration,
Ca F3l1l use is made of voluntary organizations such as that of the
youth, women and cadets, in all fields of Health, Education and even
in the practical process of cleanliness,
d. Refugeag from other countries are accommodated in certain areas and
the assistance in the way of food medical facilities, land to ocultivate is
provided for them,

Great efforts are made not to overload the existing services of the

area,
- Fellowships of different specialities are being greatfully granted
by WHO and we feel they we of great benefit to us.

In conclusion I feel it my duty to thank the WHO and its efficient
officers of the region for giving us the opportunity to this valuable
Seminay whach is giving ue very useful materdial through its highly qualified
ECETY. Also to ‘extend the sincere gratitude to the country host and its
authorities for their efficient organization, assistance and sincere

reception,
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SYITA

Syria 1s about 6 million population and 187000 sz. The avaerage rate of
incraasce of the populstion is 3.3% annually, irrigrtion to urban area have raisod
this rate to 5% anntally in some cities. Thie has resulted in sanitation problens
of rapid urbanization.

More than 2 millions people are living in cities of over 50,000 inhabitants
while the rest lives in wvill®&g®s8 and towns and small communities.

The Minmastry of Municipalities and Rurahéffalrs 18 now responsible for water
supp'y syajems (sources, tre-ntment 1f nocessary and net works), sclid waste
disposal, waste water disposal, city planning, and housing.

The Ministry of Public Health is concerned with medical agpects only. 66%

of the population of Syria lives in municipalities which may include villages
the rest are living in rural areas only.

a) Water Supply

About 58% of the population is now served with piped water in facir houses.
It is hoped that this figure will reach 8% by the end of 1975,while 7% will take
their water from public fountains.

Water consunption in rural areas variss from 30 - 75 litres/capita/day.
Present planning provades for design figures of not less than 75 lltres/caplta/
day in the year 2000 in the commnities of less than %000 habitants., In villages
and cities which are bigger the water consumption i1s from 100 -~ 250 1itres/cap1taf
in the more day.

About 1 million peonple are drinking treated surface water, while the rest
are drinkingwaeér from under—ground sources which does not need any treatment.

Water supply standards have been fixed by law. Most of these standards are
aceording to WHO standards. Chemical and hactrialogical rcutine examinationg are
done daily in big towms and 1t is hoped that this can be extended to all communi—
tics even in rural areas by the end of 1375.

The maintenance and operation of rural water supply projects 1s not easily

achieved and there 1s a neced to train technical perswnnél for this purposes.

b) Waste Water Disposal

Most of the municipalities which have water supoly have sewere too, while 1in
rural areas there are no sewers and even no latrines. All the sewage is discharged
into rivers and summer—dry streams, The combined system (storm 2nd sanitary
sewers) has been adopted throughout the country. There exasts no sewage treatment
plants 2t all, During the fifth five years plan (1970-71) the design and

construction of sewage treatment plants for Damascus, Homs and Hama will- bé
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carried out.

o) Solid Wagte Disposal

Sclid waste collection 18 practised in all municipalities. Donkies as well
as tractors are used for this purpose an small and big cities, while vehicles are
used in well planned city zones. Daifficulties are expericnced in the collection
of molid wastee in slums where narrow streets are common.

Most of the solid wastes are dumped and part of i1t is burned in the open
air while other parts are utilized as raw fertiliser in agriculture, A cumposting
plant 18 operating nov in Hama and a new treatment plant in Allepo im under

congtruction. Part of Damascus city garbage is ireated,

d) Housing

The migration of rural population to urban areas orcates a very great
housing problem, There are no sufficient staff for city plannming., Assistance
is provided by UN experts in an attempt to solve this problem which ocan be found
1n any oity.

e) Aiy Pollution

In the oity of Homs where there is a refinery, air pollution is big problem,
Also i1n Damasous where air pollution is created by motor cars and in winter
by petroleum stoves. Nothing has been done for this problem, so far.

) Water Pollution Control

The Orient (ASSI) river which 18 now the source of water supply for Homs
and Hama, is highly polluted by the effluents from the petroleum refinery and
from many different factories. Besides the sewage of Homs and Hama is discharged
in this raiver. This big problem is being dealt with. A department has been
erganized which will impose water pollution sinndards for both the effluentis and
the river water. All factories are now obliged to treat their effluents in
accordance with these standards before discharging them in the river, The
Baroda Raver (where Damascus discharges 1ts sewage) has the same problem and it

i1s now under study. It.is hoped that Barada will fallow the Qrient as soon as
possible.

g) Envirpmmental Health Traiping

There exists an Institute for the training of both medical and environmmental
health persomnel and 1t 18 hoped that 1t can be extended to train vperators for
water supply and sewage treatment plants.
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TUNISIA

Tunisia has about 4 millions inhabitants with 40% living 1n rural areas. The
population growth (2,3% per year) and the industrialigation especialy the touristic
indusiry resulted in a rural exodus which characterises developing couniries. These
two factors created a growth of the towns and the extension of urbanized areas with
slum conditions around the cities.

1. Water Supply

Except the 'Medjerdah# river, which supplies Tunis in part, Tunisia has
seasonal streams. Therefore springs and deep wells provide the principal scurces
of water supply besides some agricultural reservoirs. A national society called
'SONEDE', financed in part by the World Bank was established iu 19068, Baving an
industrial and commercial outlook 1t has the responsibility for water distribution
aystems for realizing new developments and satisfying the need for clean water. The
muality control is the responsibility of the Public Heaslth Department(PHD) which
has 5 regional bacteriologica}l laboratories and a reference laboratory in Tunis
namely the 'INSTITUT PASili3l +Every inhabitant 1n the urban areas {more than 5000
inhabitants) can be provided with water and the connection costs can be paid under
easy terms. This water supply is almost continuous, with rare excoptions in summer,
adequate and safe ( less than 10% of the bacteriological examinations was positive
in 1970) and tne pressure is in the average range provided that each tuilding
having more than 3 stories should have a storage tank. Unfortunately, these water
supplies do not meet the chemical and even sometimes the physical standards
specified by WHO, Disinfection 1s made by chlorinatiou ( ligquid hypochlorite )
usually at the pumping stations or in the reservoirs in a manner to leave at least
0,1 - 0,3 ppm of free available residual chlorine. This figure can be raiscd at
the request of the Public Health Department which controls daily and throughout
the country this residual chlorine., In the rural areas, water is supplied by dug
surface wells and lately the P.H.D, has begun a programme to improve these wells
to make them sanitary and to equip them with hand pumps with the assistance of
UNICEF and CARE MEDICO, Besides, mobile crews ( one for each governorate )
make bi~monthly desinfection of public wells.

2. Waste-water Disposal

This 18 the responsibility of each Municipality. We can s~y that the major
cities having more than 10,000 inhabitants are provaded with adequate sewerage
systems and each house can be connscted to the system with some facplities in
the payment of the taxes. The actual scwage treatment plants ( 5 in number ) are
unfortunately nearly out of operation due to the lack of operators. For cxample
'chargnia' sewerage treatment plant in Tunis, 1s somehow treating only 1/3 of
the total flow 1% receives, the 2/3 left, goes to the lake of Tumis which 1s
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hignly polluted. Some areas, and some andustrial sites are also polluted
creating big problems of odours,; flies and mosquifos. In the rural areas, the
mosi commca systeir of wiste-water drsposal is the cesspol and the PHD is doing
his boot to control the use o1 sewage effluencs for irrigations and to carry out
Qeal il campaigns. With the help of the World Bank and Sida, 1t 1s believed that
in the ncar Tew years,; zll the tourie.ic areas and thexr cities will be provided
with complete sewerage sycsems and adequale treaiment facilities, the effluent

of which might be used for zre?ration.

3. Solid Wastes

S ST

This 1s also the respecnsibility of each municipality., In general; 1t oan be
sa1d that the collection is somewbal adequate but the treatment does not exist
anywhere, In the last few years, however, the PHD has had a great success, in
tne wake of the 1970's flooding <nd cpidemics, 1in convinting the municipalities
(not all of them but the most impor*an. and even in rural areas) to do ome, some
incineration, lardiill or composting, By 1971 several small municipalities have
taken interest in tha. last method and 1t 18 believed that some authorities are
now conviuced that they should entrust this work of collection and treatment of,
solid wastes, to private agencies for the benefit of sanitation and fly control,

4. _Housing

As mentioned above, housing dafficulties exist in Tunisia ~nd the rural
erodus with the help of the toi-istic boom creates slum conditions all around
major cities., In the past, in Tunisia, urbanism was not aided by any long term
national plan. To—~day 1t has become evident that each town should have, very soon,
its planning programme involving the control of i1ts expansion within a plan for the
organization and development of the whole country in order to stop the depopulation
of rural areag., The Mnisiry of Public Works and Housing have now the situation
under control, "Acymake planning with the help of all authorities concerned,
deliver building permits for housing or industries; control clandestine
construcvion with assistance from the municipalities and give loans for the

improvement of housing.

5¢ Air Polluticn Gontrol

With the except of industrial areas, in the environment of which there 1s
a beginming of air pollatioxn, Tunis-a does not yet have any problem of this kind
and 1t 18 not expected that there will be any in the near fufure provided thati
Recrsational Garden:i',green belts and public parks continue to be developed or
extended around cities and that there 1s no considerable increase in the number
of motor wvehicles,

Jnvironment Health Manpower =nd Training

All environment health actr.irties are, at the regional levels, in the hands
of Publiec TJealth Doctors.
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Two sanitary engineers(one WHO, one national) are in the central service of the
Public Health Department 2nd control the sanitation of the country through 13
regional sectiong. They are assisted by about 400 Sanitarians trained in Tunisia
with the help of WHO, In the next few years the Public Health Depariment will
ke able to start the training of a higher category of sanitarians oanable of
performing supervasory functions, about 10 sanitary engineers will graduate from
Rabat (Morocco).

Tunisia 8till has a great deal of work to dn in environmental sanitation.
Many progresmmes are under stady with the assistance of WHO and hely will be
required from UNICEF, World Bank, and UNII more and more.
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YEMEN

Yemen 1s a small country. The population 18 not ezactly kuown, as no.census
wag ever made in Yemen but 1t 1s about 5 Millions and seems not have waried very
much over the years.

The rainy season coincides with tle summer time and the population depend
on rain for water, citiy+ to irrigate their land or for drinking,

Urbanization in Yemen 1s not a problem of to-day because criteria of urbaniza-
tion has not yet been established and emigration comes mostly from abroad.
Hoalth

In Yomen there are sboud 13 hospit-le containing 18000 beds

Health Centrest¢ 3 of them, in the big cities Lelped by WHO.
Sanitarian School: None (closed since 2 years)
Nursing Schoolst 3 helped by WED
Man Power Institute planed to be built in the near future.
Doctorss: 2 Specialisis
12 General Practitioners
70 Physicians
50 Foreigners
Preventive medicinei
Onc Dr. worksin this field with about 100 Sanitarians.
Most of their work is concentrated on vaccination and supervision of the
public places.

No Sanitary Engrheers at all.

Health Problems:
In childrent Mzlnuirition — Gasiro enterities
and bad handling of mothers.
In adults: Parasitic infestation and mutrition
defficiency diseases sprcially due to
kat cheewing and now bilharsiasis 1s the
problem of the day.
Nater
The uptodate problem in Yemen is lack of water., We depend on rainfall.
Four years have passed without rain in about half of the country. As a result,
most of the land produced nothing in agriculture thies year and we may well have a
famine within few months exaotly as happened last year. In the capital Senaa every
housc has its own well and most of tho city dwellers have to deepemn their wells
avory- fou mbnths to search for water. Others buy water daily paying nearly 1/5th
of their salary for water. In rural areas this is even worsec. Now WHD, acting as
UNDP/ executing agency, 1s going to build a water supply for Sanaa and Hodeidah

and it 1s hoped that they will find sufficient water resources for their Project.
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It 1s beleived that they should plan for a sewerage system and proper sewage

disposil as soon as pogsible inste~d of meetiny this problem only in the future.

Sewerage System

This 18 nnt yet established in Yemer =nd every house dig a hole in the
ground for about 20 meters for exireta disposal. This is too bad, because
of possible ground water cantamination, account being taken of the great nc. of
wells in the city, as the houses are crowded and as every one has a well also
in addition tn the deep latrine., Other houses use under ground or street level
1atrines 1nd the faeozl matter 1s collected by orivate people who take 1t and dry
1t for use as fuel in the turkish baths,
Haste

Waste dispcsal is not a serious problem nor because the quantities of waste
of the domesilo type 18 relatively small., They are put in a container 2nd disposcd
of inio barrels in the streets -nd public cars transfer them outside the city.
The average Tuantity of waste 18 about »ne kg./caplta/ﬁeek (mostly golid type).

Air Pollution

Such problems do nnt yet occcur in Yemen, as the procesa of urbanization is
8till rather slow. In Yemen, there are only a feﬂﬁundreds motor cars and not
more than one or twn factories in the big cities, There =2re no railways at all.
Therefore, there exist only the natural 2nd pure aar 1o breath.

Hoasing

Inspite of the fact that each family live alone in a big house yet, the
houses are crowded and nearly all the family sit, and sleep in one o1 2 r~oms
and ventllation 1s not adequate.

The Goverament

The Government of Yemen plans to build a Man Power Institute and Watex
Sapply with the help of WHO under the UNIP Programme, but without money, water,
agriculture or petrols they can do only just as mech as others in theair position

oan do.
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AFGHANISTAN Mr Shah Aga
Director
Envaronmental Saniltation Division
Mimistry of Public Health
Rabul

CYPRUS Dr M. Economopoulos
Darector
Department of Medical Services
Ministry of Health
Nicosia

EGYPT Dr R.A.A. Gomaa
Secretary General
Health Services Supreme Council
Ministry of Public Health
Cairo

Mr A.M. El Shebokshy

Director

Envircnmental Health Department
Preventive Medicine Administration
Ministry of Public Health

Caira

ETHIOPTIA Mr K. Tadesse
Head, Environmental Health
Division
Ministry of Public Health
Addas Ababa

IRAN Mr V. Babazade Khammei

Deputy Director, General
Department of Environmental Health, and

Director, Air Pollution Control and
Occupational Health Department

Ministry of Health

Teheran

Mr H. Hassanizadeh

Director, Plamming and Budget

General Health Department

Ministry of Health

Leheran
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TRAG Mr A.R.H. Khayat
Director, Sanitary Engineering
Ministry of Health
Baghdad

JORDAN Dr T. Abdul-Ramak
Amman Municipality
Anman

LIBYA Mr R.A. Akram
Head, Water Supply Department
Ministry of Housing and
Public Utilities
Tripoly

PAKISTAN Mr M.F. Qureshi
Director
Public Health Engineering
Department
Lahore

Mr Igbal A. Beg

Chief Fngineer

Lahore Municipal Corporation
Lahore

Dr Abdul Qadeer Khan
Medical Qfficer

I/c G.H.Q. Hospital, Leralaa
Baluchistan

Mr M.H Rahimtoola

Chief Engineer

Karachi Development Authority
Karachi

Dr Amr Ali Shah

Deputy Director Health Services
North West Frontier Province
Peshawar

Dr M. Islam Sheikh

Professor and Head

Public Health Engineering Division

Vest Pakistan University of
Engineering and Technmology

Lahore

Mr Latifar Rahman

Chairman

Water and Sewerage Auvthority
Dacca
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SUDAN

SYRIA

TUNISIA

OBSERVERS FROM HOST COUNTRY

PAKISTAN
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Dr S.A. Tajeldeen

Medical Officer of Health
Ministry of Public Health
Doha

Mr A.T. Idris

Chief Publiec Health Inspector
Ministry of Health

Khartoum

Mr M. Youness

Samitary Engineer

Sanmitary Englineering Department

Ministry of Municipal and
Rural Affairs

Damascus

Mr 8. Atallah

Chief, Environmental Sanitation
Service

Ministry of Publie Health

Tunis

Dr Y.A. El-Seragl
Medical Officer
Ministry of Health
Sana'a

Dr Safdar Bokhari

Secretary (General

Public Health Association of
Pakistan

Lehore

Mr Mazharul Hagque

General Manager

Greater Lahore Water Supply
Drainage and Sewerage Project
Lahore

Raja Sultan Mahmud

Health Officer

I.ahore Municipal Corporation
Lahore

Mr Shamsul Mulk

Director

Water and Sewerage Central
Development -Authority

Islamabad
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OBSERVERS FROM HOST CCUNTRY
{Containued)

Dr Arshad Hussain Setha

Health, Education and Social
Welfare Department

Government of North West Frontler
Province

Peshawar

Dr Ghulam Mohammad
Deputy Director
Health Services, Peshawar Division

Mr Gholam Mohammad
Secretary

Dacca Municipality
Dacca

Dr Muhammad Safdar

Health Officer

Karachi Munaicipal Corporation
Karachn

Mr Mohammad Tayab

Superaintending Engineer

Public Health Engincering Department
Hyderabad

Mr T.A. Jafrey
Director

Town Planning Sind
Hyderabad

Dr 3. Hasan

Assistant Director General Health

Health Division

Ministry of Health, Labour, Social
Welfare and Famly Planning

Islarabad

Mr A. Rachid Quraisha
Assistant Chief

FPhysical Planning and Housing
Plamning Commission
Islamabad

Mr Nacemullah
Superintending Ingineer
Public Health Engineering
Peshawar
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REPRESENTATIVES FROM OTHER UN BODIES

UNDP

UNICEF

Mr A.S. Gealr

Programme Officer

United Nations Development Programme
Islamabad

Mr A.V. Zabolotsky
Deputy Representative
UNICEF Country Office
Islemabad

Mr M. Bulawa

Deputy Representative
UNICEF Country Office
Islamabad

Mr A.B. Jedraszko

Chief Adviser and Project Manager

Master Plan for Karachi Metropolitan
Region

Karachi

OBSERVERS FROM OTHER ORGANIZATIONS

UsS AID

Dr A.H. Taba

Mr L.J. Lovelace

Mr F JA. Jacocks

Director

Consultant

Mr A.D. Swisher, P.E.

Environmental Health Service

Agency for International Development
Washington

Mr W.J. Waylett

Officer-in~-Charge

Agency for International Development
Lahore

WHO SECRETARTAT

WHC Regional Office for the
Eastern Mediterranean,
Alexandria

Adviser on Environmental WHO Regional Office for the

Eastern Mediterranean,
Alexandria

Special Assistant to the
Director, Bureau of Community
Environmental Management,
Department of Health,
Education and Welfare,

Public Health Service, .
Rockville, Maryland, USA
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Professor E.W. Mood

Mr R. Casanueva

Mr J.V. Dibble

Miss C. Cartoudis

Mrs G. Pappas

MHO SECRETARTAT (Cont’d)

Temporary Adviser

Temporary Adviser

Sanitary Engineer

Conference Officer

Secretary

Associate Professor of Publie
Health and Chief of Environ-
mental Health Section, Depart-
rent of Epidemiclogy and
Public Health, School of
Medicine, Yale University,
llew Haven, USA

Consultant Engineer in
Environmental Health,
Santiago, Chile

Community Water Supply and
Sanitation, Lahore

WHO Regional Office for the
Eastern Mediterrancan,
Alexandria

WHO Regional Office for the
Eastern Mediterranean,
Alexandria
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PRO GRAMME

1. THURSDAY, 7 OCTOEER 1971

8,30 i, =~ 5.3 a.n.
9-% aeny =10.30 a.m,

*
11-00 aedily, = 2.00 pomo

2. FRIDAY, 8 OCTOBER 1971
8.30 a-m. bt 9:00 L5 1
9.0C a.m. = 11.45 a.n,

1.00 peme - 4.00 pun.
3. SATURDAY, 9 OCTOBER 1971

8,% a.m. ~ 9,00 a.m.

9.00 a.mf - 2,00 p.m,

3. SMDAY, 10 OCTOBER 1971
7,00 a,m, = 7-30 Dl

* 10030 .My = 10.45 .M,

Venue: Intercontinental Hotel
REGISTRATION OF PARTICIPANTS
OPENING SESSION

Welcome nddress by Rear Adrnral
AN, Ansar, Director-Genersl of
Health, Pakistan,

Short speech by kxr. K. Hagan, Vice-
G- 1o o e -
FE18° §hE T BonkorodY; VEARREY, OF Tnainee
Address by Dr. A.H, Tabas, Director,WHO,
Bastem Mediterranean Region.

Inevgural address by Lt. Generxal
M. Attiqur Baphman, Governor of the
Punjab, West Pakistan.

Elections of Officers: A Chairmman,s
Viece Chairman and a Rapporteur

Adoption of the Agenda
Programme of Woxrk by Mr. L.J. Lovelace

URBANIZATION AND RELATED ENVIRONMENTAL
HEALTH PROBLEMS by Mr, F.A. Jacocks Doct/4

Health problems arising from water
rolliution and defective waste disposal

Socio-economic aspects of slums

Samitation control as prevontive
mea sure

Steemng Committee

ENVIRONMENTAT, HEALTH PROGRAMVE OF WHO
AS RELATED T0O URZAN DEVELOIMENT
presented by Mr. L.J. Lovelace Docty5

SANITATION PRORLEMS OF RAPID
URBANIZATION IN EMR (Statcmends by
participants)

Field visit to Paper #ill in Lahore

Steermng Committee
STATEMENT BY PARTICIPANTS (Continued)

PLANNING OF MTTROPOLITAN AREAS AND
NEW TOWSS by Professor E.W. Mood Doct/

PLANNING AND DESIGN OF URBAN WATER
SUPPLIES by Mr, R. Casanueva Doct/7

Field vi st to Mangla Dam
(90 mles from Lahore)

RECEBS S
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8.

MONDAY, 11 OCTOBER 1971

8,30 a.m, ~ 9,00 a.m.
*

9-00 8..111. — 2.00 pom-

TUBSDAY, 12 OCTOBER 1971
8030 a'm. - 9.00 &.m.
9,00 a.me ~ 2,00 pum.

WEDNESDAY, 13 CCTOBER 1971

B.K) Selle - 9-00 8 .1
*
9.00 a-mv - 2'00 plm.

THURSDAY, 14 OCTOEBER 1971
10000 Dellle == 10-3’0 S
10.30 a,me ~ 11.30 a.m.

%*

10.30 .y = 10.45 S allle
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- 3teering Commazttee
- PLANNING FOR OPCRATION AND MAINTENANCE

OF COMMUNITY WATER SUPPLIES by
Mr. J,V. Dibble Doct/8

- WASTE COLLECTION AND DISPOSAL by

Mr. F.A. Jacocks DoctA

~ Steering Committee
- PLANNING AND DBSIGN OF SANITARY AND

STORM SEWERS ~ SEWAGE FINAL DISPOSAL
by ¥r. R. Casanueva Doct/10

- OXIDATION PONDS by

Dr. M. Iglam Sheikh Doct/11

- ORGANIZATTON AND ADMINISTRATION OF

BN VIRONMENTAT, HEALTH SERVICES by
Mr., P.A. Jacocks Doct/l2

- Steering Comrattee
~ LEGISLATION by Professor E.W. Mood  DoctA3
- FINANCING WATER AND SEWERAGT SCHEMES

by Mr. R. Casanueva Doct/14

~ EDUCATION, TRAINING AND E!PLOYMENT

OF SANITARY RWCINETRS, SANITARIANS
AND OTHTR AUXILIARY STATF by
Professor B.W. Mood Doct/15

- Films

- Summary of conclusmons and recommendations
- Adoption of recommendations

- CLOSING SESSION

- RECESS
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LIST OF BASIC DOCUMENTS
PROVISIONAL AGENDA EM/SEM,SAN,PROB,URB, /1 Rev.2
PROVISIONAL PROGRAMME EM/SEM. SAN. PROB,URB, /2 Rev, 1
PROVISIONVAL LIST OF PARTICIPANTS EM/SEM.SAN.PROB,URB. /3
URBANIZATION AND REL.TED ENVIRONMENTAL
HEALTH PROBLEMS EM/SEM,SAN,PROB,URB, /4
by Mr F.A. Jacocks
WHO Consultant
ENVIRONMENTAL HEALTH PROGRAMME OF WHO
AS RELATED TO URBAN IEVELOPMENT FM/SEM,SAN,PROB,URB, /5
PLANNING OF METROPOLITAN AREAS AND
NEH TOWNS EM/SEM,SAN.PROB.URB/6¢

by Professor E, W, Mood
WHO Temporary Adviser

PLANNING AND DESICN OF URBAN WATER
SUPPLIES EM/SEM.SAN ,PROBLURB. /T

by Mr, R. Casanueva
WHO Temporary Adviesr

PLANNING FOR OPZRATION AND MAINTENANCE
OF COMMUNITY WATER SUPPLIES EM/SEM, SAN,PROB,URB, /¢

by Mr J.V. Dibble
WHO Samitary Engineer

WASTE COLLECTION AND DISPOSAL EM/SEM,SAN . PROT JURD. /9

by Mr F.A. Jacocks
WHO Consuliant

DESIGN OF SANITARY AND STORM SEWTRS
SEWAGE FINAL DISPOSAL EM/SEM,SAN.PROB.URB, /10

by Mr R, Casanueva
Temporary Advisep

OXIDATION PONIS EM/SEM.SAN.PROB,URB, /11

by Dr M. Islam Sheikh
Professor of Civil Engineering,
University of Engineering and
Technology,Lahore, West Pakistan

ORGANIZATION AND ADMINISTRATION OF EM/SEM,SAN.PROB,URB, /12
ENVIRONMFNTAL HEALTH SERVICES

by Mr F.A. Jacockse
WHC Comsultant



LEGISLATION

by Professor E.W. Mood
WHO Temporary Adviser

FINANCING WATER .ND SEWERAGE SCHEMES

by Mr R. CGasanueva
WHO Temporary Advisar

EDUCATION, TRAINIWG AND TMPLOYMENT OF
SANIT<RY ENGINTERS ,SANITARIANS AND
OTHER AUXILIARY STAFF

by Professor E.W. Mood
WHO Temporary Adviser
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EM/SEM,SAN.PROB.URB, /13

EM/SEM, SAN.PROB,URB. /14

EM/SEM,SAN,PROB.URB, /15
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ANNIX IV
LIST OF BACKG0UND NATSRIAL

URBAN HIALTH SIRVICES(Zxpert Committee on
public Health Administration ~ 5th Report) TRS NO. 250

ENVIRCMLENTAL CH.NGE AND RISULTING DIwACTS ON TRS NO. 292
HELLTH (Report of a “HO Expert Committee, *
Genern, 1964)

ENVIRONMENT. L HEALTH B3PECTS OF METROPOLITAN TRS NO. 297
PLANNING VD DZVELOPLENT(Report of a 'HO *
Expert Committee, Geneva,1964)

TREATMENT AND DISPOSAL OF UWASTES(Repnrt of a TRS NO, 367

WHO Scientafie Group, Geneva, 1966)

THE EDUCATION OF ENGIN®ERS IN ENVIRCN! ENTAL TRS NO. 376
HEALTH(Report of a UHO Expert Committee, *
Geneva, 1967)

RESEARCH INTO ENVIRONLENTAL POLLUTION(Report TRS NO. 406
of Five WHO Scientific Groups, 1968)

WATER POLLUTION CCNTRCL IN DEVELOPING COUNTRIES TRS NO. 404

(Report of a VHO EBxpert Committee, Geneva,1967)

URBAN AIR POLLUTION WITH PARTICULAR ROFERENCE
TCO MOTOR VEHICLES(Report of a "HO Expert TRS NO.410
Committee, Geneva, 1968)

COMMUNITY WATER SUPPLY(Report of a WHO Expert

Committee,Geneva, 1968) TRS NO. 420
NATIONAL ENVIROMMENTAL HEALTH PROGRAMMES: THEIR

PLANNING ORGANIZATION AND ADMINISTRAVTICON TRS NO. 439

(Report cf a HO Expert Committee,Geneva,

1969)

URBAN WAT-R SUPPLY CONDITICNS AND NTEDS IN
SEVENTY~FIVE DEVELCOPING COUNTRIES, PUBL,HLTH,PAP, NO,2%
Dieterich, B.H. and Henderson, J.M,(1963)

HOUSING PROGRAMY¥ES: THE ROLE OF PUBLIC HEALTH PUBL, HLTH.PAP. NO.
AGENCIES,Andrzejewski, A. et al(1964)

NOISE: AN OCCUPATIONAL HAZARD AND PUBLIC
NUISANCE PUBL., HLTH.FAP



Annex IV

poge ii
PROBLEMS IN COP MUNITY JASTIS IiaNAGTHINT PUBL, HLTH.PAP.HNO.38
Fllis, H,M, et 21 (1969)
THE PHYSIOLOGICAL BASIS OF HIALLTH ST:iNDARDS
FOR DUELLINGS, Goromosov, M,S, (1968) PUBL.HLTH.PAP. NO,33
URBANIZATION IN DDVELOPING CCUNTRIES
by Internotisral Uion ~f Locel
Authoraities, December 1967
X ™ T tr l”v
PLANN%g; ngﬁmTRg?OLgTAN AREAS AND ND', TOUNS Sales No. 67, IV.5
ublication (ST/S04/65)

THE CENTRAL PUBLIC HEALTH ENGINEZRING RESEARCH
INSTITUTE, NAGPUR, INDIA (UNDP/'HO Report,
Geneva, 1968)

POLICILS ¥OR SOLID WaSTE NANAGDMENT US PHS Publication No.201P

REPORT ON THD SEMIN.R ON ATIR POLLUTICHN
Teheran, 21-29 April 1969 EM/ES/144
EMRO 0122

IRCVD NEWS by the WHO Internnticnel
Reference Centre for W-stes Dispcsal,
March 1971 No,1

SECOND ANNUAL REFORT 1970
by 'HO Intern~tinral Reference Centre
for Community Wnter Supply

THE CHBALLENGE TC PURBLIC HEALTH OF URB.NIZaTION
(Repcrt on the Technicnl Discussions at the A20/Techn, Disc,./6
20th Werld Health Assembly, 17 May 1967)



