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MITIGATION MEASURES

Choice of Mitigation Measures

A major aim of environmental health impact assessment is to allow
for the introduction of mitigation measures to minimise any adverse
health effects which an urban deveiopment project may have. FEven
when a development has potentialiy serious environmental health
effects, its overall benefits may be sufficient for the project to
proceed. In this case the introduction of mitigation measures will be
essential to ensure the success of the project.

Mitigation measures can be seen as falling into three main categories.
These are listed in Table 4.1(a).

Table 4.1(a)

Mitigation Measures for Urban Development

o Mitigation through controi of sources (e.g. pollution
standards, safety standards).

0 Mitigation through control of exposure (e.g. planning
requirements, public health measures).

o Mitigation through health service development (e.g. health
education, provision of medical services).

Choice of mitigation measures will depend on a number of factors,
and mitigation measures must be designed to fit local circumstances.
Factors to consider inciude:

2] the exact nature of the urban development project
concerned, mitigation measures may be specific to
certain types of project;

o the stage of development of the project, certain
measures are only feasible at particular stages {e.g.
before final plans are drawn up, or before construction

begins);

0 local climate and physical conditions {(e.g. topography,
hydrology);

0 the types of environmental health factors identified as
impartant;

o the aims of the project, mitigation measures should

allow project aims to be achieved within an acceptable
time-period;

o local social, cultural, organisational and political
factors; these may greatly affect the feasibility of
certain types of mitigation measures.
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Below we discuss potential mitigation measures for heaith effects of
urban development projects under the following headings:

] Mitigation through Control of Sources {4.2);

o} Mitigation through Control of Exposure (1): Planning
Measures (4.3);

o Mitigation through Control of Exposure (2): Public
Heaith Measures (4.4);

0 Mitigation through Health Service Development (4.5).

Mitigation through Contrel of Sources

What Measures are Available to Control Sources?

Mitigation measures to control sources act by preventing or limiting
introduction into the environment of factors harmful to health. The
main way in which such control is achieved is througn the use of
environmental health standards.

FEnvironmental health standards (or quality standards) are acceptable
or permissible limits established to protect a defined population from
the undesirable effects of exposure to one or several environmental
health factors. Such limits may be set for:

o poliutants taken up by an organism or a population
(e.g. acceptable daily intakes (ADI) of toxic
substances);

0 pollutants present in specified environmental media

(e.g. air, water) or in products (e.g. food);

0 discharges aor emissions from pollution saurces (e.q.
effluent standards, air emission standards, noise
standards).

In the past, such standards have often been based on limited
knowliedge of dose-response relationships. As we noted in Section 3.2,
health criteria based on epidemiolagical and toxicological studies nave
now been prepared by many different organisations which can be used
in the development of environmental health standards. Table 4.2(a)
indicates the types of standards which have been developed for
different sources giving rise to environmental health factors.

In order to achieve compliance with standards, it may be necessary
for developers to take a whole range of measures such as:

o changing a proposed manufacturing process to produce
less pollution;

aQ fitting pollutant removal equipment to discharge
sources;
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Table 4.2{a)

Types of Environmental Health Standards for Control of Sources

1.

Air Pollution Control

Q

Air quality standards are based directly on air quality
criteria (seew 3.2). In addition to the effects of pollution,
other considerations have to be taken into account in
drawing up standards, such as the existing level of
pollution in a region, available technology and other local
factars. Thus stricter control of scurces may be required
in areas where existing air quality is poor.

Emissian standards are limits placed on the amount or
concentration of pollutants emitted from a source.
Standards are most commonly given in terms of the
concentration of a substance in a given volume of gas
emitted, but may also be given in terms of the opacity
of smoke (which may be assessed by subjective means), or
a quantity of pollutant emitted per unit of time.
Frmission standards have been adopted for mobile sources
(vehicie exhausts) as well as stationary sources (e.g.
industry and domestic stacks).

The best practicable means approach is based on the
principle that pollution should be reduced to the greatest
extent possible consistent with the methods availabie in
practice, but that the cost of doing so should not be
excessive, Application of this approach requires case-by-
case consideration of what s practicable for each source,
taking into accoumt the effects of pollution and the costs
invalved. The best available technology approach, by
contrast, requires that the most efficient methods
available should be wused to reduce pollution, without
regard to their costs.

Alert levels are a particular type of short-term standard.
When ambient pollutant concentrations reach these levels,
which can be potentially harmful to healtn, specific
action procedures are set in motion. These may include
shut-down of factories, restriction of vehicle use, and
warnings to people to remain indoors.

Fuel standards are also used in certain countries to
contrel air pollution. They wusually take the form of
limits on the maximum sulphur and lead contents of fuels
to Limit the generation of pollutants.

Water Pollution Control

0

Water quality standards have been developed which relate
either to different types of water body (e.g. rivers,
estuaries, coastal waters) or to the use which is made of
the water (e.g. for drinking, bathing, fishing, recreation).

Continued
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Table 4.2(a) (Continued)

Types of Environmental Health Standards for Control of Sources

3.

4.

Standards may specify the maximum  permissible
concentrations of undesirable or harmful substances, and
often, some form of classification of the water bady.
Such clagssifications indicate the quality of the water baody
and may be based on a variety of factors including
temperature, pii, dissolved oxygen, coliform bacteria
cantent, visual and other characteristics.

tffluent standards govern the characteristics of effluents
discharged into water bodies. These standards depend on
the number of pollution sources and on the capacity of a
water body to purify itself after introduction of effluent.
Generally they must be set separately for each defined
water body.

The best practicable means approach, described abave in
relation to air pollution, may alsc be applied to water
pollution controt.

Occupational Exposure

Q

Threshold limit values are based on the assumption that
for each toxic substance there exists a definable and
measurable level of human exposure, above zero, below
which there is no significant threat to human health.
They may be derived either by working downwards from
demanstrably harmful levels to a level just below that at
which effects gease, or by working up gradually from the
assumed 'normal level' wusing highly sensitive response
measures to a level just below that at which effects are
first identified.

Biological limit values are based aon the assumption that
there are maximum levels of toxic substances within the
human baody above which harm to health may occur.
Medical examinations determine the level of substances in
human organs (e.g. blood, urine), and workers with levels
above the limit may be removed to ather work or given
medical treatment.

Other Standards

Standards also exist which:

place limits on the permissible quantities of harmful
substances or micro-organisms 0 food, cosmetics and
other consumer goods;

give safety criterta for machinery and equpment,
requiring testing and approval;

lay down ‘'Codes of Practice' for safe operation of

industry, landfill sites and other activities which are
potentially dangerous ta health.



4.2.2

4.3

4.3.1

65.

0 reducing the number of discharge points (e.g.
through use of district heat generation rather than
individual heating in hames);

a changing fuel types.

As these measures may give rise to major cost and design changes, it
is important that any standards relevant to a development are
introduced in the appropriate manner and time.

When and How Should Environmental Health Standards be Used?

When standards are adopted the technological feasibility and financial
implications of their application must be taken into account. In
particular, considerable difficulties may be experienced in applying
new standards to existing sources. This may prove technically
impossible or prohibitively costly. Applying new standards to new
developments is generally easier, as appropriate controls may be
"built in" at the design stage.

In general terms, a country will select the standards it can best
afford in terms of their costs (direct financial outlay, higher prices
of consumer goods, use of skilled manpower, etc.) and their benefits
to health. With time, and as the country develops, the balance
between costs and benefits changes and stricter standards may be
introduced.

The use of environmental health standards is usually not linked to a
single urban development project but is part of an on-going govern-
mental policy. Nevertheiess, the possibilities for change brought
about by major developments may enhance the possibility of
introducing new standards.

Enviranmental health standards may remain advisory or, as noted in
Section 3.2, they may be incorporated into local or national law.
Fven where they do not have legal force, governments may introduce
clauses into development contracts or planning controls requiring
adherence to certain standards. In either case there will be a need
for enforcement of the standards by an appropriate agency. The
enforcement of environmental standards may require high levels of
skilled manpower to undertake monitoring and inspection, and may
therefore prove costly. For this reason certain countries have
investigated increased use of self-requlation by polluters.

The different types of standards listed in Table 4.2(a) have different
enforcement requirements. The availability of skilled manpower for
enforcement should be a decision criterion when the introduction of
standards into law is being considered.

Mitigation through Controi of Exposure (1): Planning Measures

What Planning Measures are Available?

A major tool available in urban development for the mitigation of
potentially harmful health effects 1s the restriction of contact

between residents and sources of environmental health factors through
physical separation.
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Many environmental health factors, such as certain types of air and
water pollution, and accigent sources, are active only over a limited
distance. By placing sources further away from people than this
distance, aor vice versa, health effects can be limited.

By enlarging the scope of urban development planning to cover health
effects, and by establishing procedures for consuitation between
planners and healith experts, urban developments can be made
intrinsically "more heaithy™.

In Tabie 4.3(a) we list heaith criteria for development planning
produced by the World Health Organisation. [n addition, the following
points may be made:

0 as noted n Section 2, both disease transmission and
mental health effects have been linked with high-rise
buiidings;

0 however, low density building may also entail penaities

in terms of more costly service pravision, greater use
of private vehicles, longer travel distances, etc.;

u] in general terms, "... low Ti1se, high density
development in limited areas, providing easy access to
open countryside and a high standard of environmental
hygiene = will obviously give the best possibie
chances®l) of improved heaith.

When and How May Planning Measures be Used?

Obviously, to be effective, planning measures to promote
environmental health must_De incorporated into the eartiest stages of
urban development design. This may be facilitated both by specific
training programmes in environmental health for planning perscnnel
(see 4.5), or by the introduction of legal minimum standards for
deveicpment.

Planning measures are also useful in the context of existing urban
developments, faor exampie in ensuring that new residentijal
development is located away from existing sources of pollution or
hazard, As noted above, failure to carry out these measures has
often resulted in enhanced risk levels arcund existing hazardous plant.

One particular probliem which has arisen in practice with the use of
planning measures, particulariy in developing countries, is the lack of
availability and the high cost of land in locations suitable for housing
development. This leads to housing being built in close proximity to
sources of environmental health hazards. Various methods have been
used to overcome this problem, including reallocation of land through
land reform measures, and taxation of unused building land to
encourage its release.

(1) MARTIN, AJF. and OFTER, D.; "Environmental Heaith
Aspects of Human Settlements". Copenhagen: WHO Regional
Office for Europe, 1978.
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Table 4.3(a)

Health Criteria for Development Planning Produced by the
World Health Organisation

i.

e

iie

iile

Ve

vi.

vii.

viil.

General Allocation of Land

Before atlocating land for defined uses, consideration
should be given ta the meteorolagical, and biolagical
characteristics of the urban area as a whole and ta its
segments.

Metearological conditions should be such as to mimmise
potentiati problems of air pollution, particularly 0
residential areas.

The time spent in travelling from residential areas to
places of employment and of rest and recreation should
be as brief as possible. Distance is not necessarily the
only facter, the mode of transportation is also \mportant.

All built-up areas - residential, industrial, commercial and
public - should be provided with a continucus supply of
potable and palatable water under pressure, without undue
expenditure of financial resources.

It is essential to provide for the efficient and effective
collection, removal and treatment, as necessary, of all
liquid wastes, including storm water drainage, and of ail
solid wastes.

Built-up areas, ffarticularly residential areas, should not be
subject to flooding, even at infrequent intervals.

Residential areas should be relatively free from insects
and rodents that may be vectors or reservoirs of human
disease or that may interfere with the attainment of
physical and social well-being.

The arrangement of land use should permit the develop-
ment and maintenance of meaningful social relationships,
free from undesirable isolation or segregation.

2. Residential Areas

i

il

il

People should be considered by urban planners not only as
residents of large cities, Dbut also as members of
communities, neighbourhoods and networks within thaose
urban areas.

Such communities should be planned or mantained as
residential units with recognisable spatial umits, so that
people can identify themselves with their locality.

The residential clusters - neighbourhoods, districts, sub-
communities - should have easy communal contact routes
within and between them.
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Table 4.3{a) (Continued)

Health Criteria for Oevelopment Planning Procduced by the
Warld Heaith Organisation

Ve

Ve

3.

I

ili.

iv.

i

L.

A range of facilities - schools, stores and buildings for
recreational and assembly purposes - should be provided
to encourage the development of interacting community
units.

Through traffic should, as far as possible, be kept from
straining or severing community interactions and relation-
ships.

In addition to the above-listed criteria, provision shouid be mage
for safe and easily identifiable access to units in a residential
neighbourhood and for a balance betwsen the oppartunities for
privacy and for community interaction of the individual and the
family within the residential environment.

Industrial Areas

Grouping together of compatible enterprises in industrial
districts or "industrial parks" for the common use of
roads and transport systems, sources of power, heat and
water, and treatment of industrial wastes.

Placement of industries that are compatible with
residential land use as close as practicabie to the housing
of workers so as to minimise the length of time spent in
traveliing ta and from work.

Use of buffer strips or "“sanitary protection zones"
between residential areas and those industries that may
discharge or emit into the environment smoke, dust, odour
ar noise.

Provision of linkages and means of transportation between
industrial, commercial and residential areas for the
efficient movement of workers to and from work.

The following criteria are considered to have special application to
industrial site planning:

Industrial sites shouid be provided with facilities, devices
and means, to collect, remove and treat all lLiquid and
solid waste material generated by the industrial operations
in a manner that will not adversely affect the health and
well-being of the people or cause adverse or undesirable
changes in the environment.

The siting of industries that may discharge smoke, dust,
odour or other air pollutants into the environment should
be based on meteorological and microclimatic consider-
ations to prevent the creation of unhealthy or unaesthetic
conditions.
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Table 4.3(a) (Continued)

Heaith Criteria for Development Planning Produced by the
World Health Organisation

iii. Industries that emit objectionable noise should be sited in
locations where they will not cause undue disturbance.

ive Industrial sites should be provided with an adequate water
supply system, power system and other services and
utilities as required by the industrial establishments.

Ve Industries that have elements of risk to their operation,
e.g. the manufacture of explasives, or utilisation of
hazardous, toxic or radioactive materials, should be sited
in such places and in such a manner as to mimmise the
hazards to residents of the urban area and to other
industrial enterprises, and to reduce the possibility of
causing undesirable environmental changes.

vi. Industrial sites should be provided with an adeguate
network of roads, transpertation facilities, etc., to permit
the efficient movement of workers to and from work
without undue loss of time.

4. Transportation

ie Urban transportation should be planned to provide safe,
easy and efficient routes of travel and convenient means
of communication. Consideration should be given to ways
and means of reducing the time spent by persons or
groups in their daety movements between their homes and
their places of work, rest and recreation, the wurban
centre, and public establishments.

il The planning of urban transportation systems and facilities
should be comprehensive in scope and inciude all
applicable modes of transport, both public and private.

iii. The transportation system should be planned to serve the
urban area and should not impair the basic community
structure.

iv. Major highways or roads that carry a large volume of

vehicular traffic should not be pianned to pass through a
residential neighbourhood and should not be located
immediately adjacent to a residential area without the
provision of a buffer strip or protective zone to reduce
the hazards to residents of accident, noise and air
pollution.
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Mitigation through Control of Expasure (2): Public Health Measures

What Public Health Measures are Available?

Table 4.4(a) lists basic public health measures which may be taken to
improve hygiene and thus reduce exposure to agents of ill-health.

Table 4.4(a)

Basic Public Health Measures

o] Clean water supply

Q Waste water disposal

o] Collection and disposal of household refuse
2 Control of vectors and rodents

a Foad hygiene requirements

All these factors have a sigrnuficant bearing on protection against
communicable diseases, and also concern fundamental aspects of
human life.

Source: Worlad realth Organisation; "Health Aspects of Urban
Development”. Report on a seminar convened by WHO
Regional Cffice for Europe, Stuttgart, 1973.

Pravision of a safe water supply and disposal of waste waters,
especially ,thaose which are contaminated with diseases of faecal
origin, is a vital qoal for all urban development projects. A survey
by the World Health Organisation in 1975 indicated that 75% of urban
dwellers did not have sewerage systems, while 2% had no system of
any kind for excreta disposal.

As part of the International Drinking Water Supply and Sanitaticon
Decade the World Bank have published a series of studies and
guidelines on "Appropriate Technology for Water Supply and
Sanitation". The guidelines give suggestions concermung:

o water source selection and use allocation;
o water treatment and disinfection;

o water distribution;

a household sanitary installations;

a sewerage and other collection systems;

0 sewage treatment and re-use.
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The publications in this World Bank Series are listed in the
bibliography. Figure 4.4(b) summarises levels of pathogen removal
achieved by different sewage treatment processes.

Controiled collection and disposal of solid wastes can also play an
important role in limiting exposure to environmental heaith factors.
The Insanitary collection and disposal of wastes creates hazards both
as a direct source ofrpolluticn and by encouraging breeding of disease
vectors (flies, mosquitos, rodents, etc.). Appropriate control measures
are provided by the rapid removal of refuse from premises by an
efficient collection system and the proper processing of refuse before
final disposal or re-use. The system commprises three aspects:

0 waste collection by specially designed or modified
vehicles, perhaps incorporating the use of temporary
storage receptacles and transfer stations for changing
from one method of transport to another;

1] facilities for the processing of waste, possibly using
segregation of refuse components, COmpPOosLIng,
puiverisation, compactien, incineration;

o facilities for the sanitary discharge of residues into
the environment, for example sanitary landfill,
controiled discharge ints bodies aof water, and
discharge into the air of combustion gases and
particulate matter.

There are numerous alternatives for the handling and disposal of solid
wastes with a wide range of associated cost and other requirements,
so that appropriate techniques may be selected based on local
conditions. Often the mows# difficult problem 1s that af disposal, with
the number of potential sites limited and, because of their potential
nuisance value, controversial. [n view of this, and the loss of
resources involved in disposal, recycling and re-use of wastes is
receiving increasing constderation.

Vector control under current public bealth practice is chiefly
concerned with insects and rodents. The WHQO Fxpert Committee on
Vector Biology and Control has classified environmental mitigation
measures into three major groups:

o environmental modification: large-scale alterations to
the form of the environment such as clearance of
vegetation, drainage and de-watering of land before an
urban development project is implemented;

] environmental manipulation:  smaller-scale contro! of
the environment during the operational phase using
physical, chemical and biological methads;

0 modification or manipulation of human behaviour or
habitats to reduce man-vector contact.

Where chemical control methods are used (i.e. application of
pesticides) care must be taken that the chemicals involved do not in

themselves give rise to adverse health effects.
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Mitigation through food hygiene measures may include:
o protection of food from insects and vermin;

0 employment of food handlers who are clean in their
habits ana free from infection;

o storage aof food at temperatures inhibiting infection;

0 cleansing and sterilisation of food preparation
equipment and utensils;

Q pravision of proper sanitary facilities in all locations
connected with food preparation;

a continuous  inspection and enforcement of food
sanitation regulations and standards.

When and How Can Public Health Measures be Used?
The timing of introduction aof different public health measures varies:

o water supply and waste water disposal infrastructure
should be incarporated into the planning phase aof any
urban development;

0 also at the planning stage consideration should be
given to the effect of layout on ease of refuse
collection, and to the location of transfer stations,
treatment and disposal sites;

o detailed systegms for refuse collection and disposal
must be drawn up during implementation of a
develapment;

o however, both refuse collection/disposal systems and

installation of sanitary fittings can be improved during
the lifetime of a development;

5] some aspects of food hygiene control, such as design
of markets, and slaughterhouse facilities, should be
considered during the planning phase; other measures
may only be introduced following implementation of
the development.

A major consideration in introducing any public health measures is
the bebhavioural characteristics and preferences of the intended
inhabitants of a development as well as prevailing institutional
factors. In particular, the level of use of personal hygiene facilities
(including sanitary fitments and water supplies) will depend upon the
demands made on the user and the values and understandings
associated with health and sanitation. For example, people may be
unwilling to use new latrines for either mundane reasons (inadequate
door catches) or profound culturali reasons (inadvertent and
inappropriate orientation towards Mecca). Factors important in the
introduction of public health measures include:
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Q cost; in-house facilities (e.g. dustbins, sanitary
facilities) must be affordable to residents;

Q cenvenience; 2.g. location of latrines, . refuse
callection points, water supplies and tneir availability
at appropriate times of the day;

Q camfort and easy availability of facilities (e.g.
provision of personal washing facilities in latrines);

Q administration; the success of public health measures
depends largely upon the capacity of responsible
authorities to promote, control and service them.

Only by taking such factors into account in designing public heaith
measures i3 it possible to ensure their widespread and correct use and
functioning, without which the measures will not achieve their desired
effect.

Mitigation through Health Service Development

What Health Service Development Measures are Availabie?

There are a number of ways in which health service development may
mitigate the impacts of environmental health factors on human
heaith. Some of these are summarised in Table 4.5(a).

Table 4.5(a)

Health Service Tasks Relating to Mitigation of Environmental
Health Effects

0 Development of health education programmes at all
levels.
0 Assessment of socio-economic data as a source of

indicators of urban heaith.
0 [dentification of special high-risk groups.

0 Promation, monitoring and evaluation of preventive
medical studies.

a Monitoring of environmental health factors.

A major task of heaith service development lies in the field of
education. The groups requiring education in environmental health
measures are wide, and an education programme may incorporate any
of the faliowing:

o basic environmental heaith training of environment and
planning professionals;
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o instruction of operatives (technicians, disposal workers
etc.) on the impoertance of their role in the public
health system;

g basic health education of school children;
a education of parents on home hygiene measures;
0 general publicity campaigns on the importance and use

of sanitary facilities;

) instruction of warkers in the use of safe working
methods;
o training of health care workers in the recogrution and

treatment of environment-related diseases.

Heaith services also have a crucial role to play in monitoring both
the incidence of environment-related disease and the effectiveness of
mitigation measures. In this way early warning can be provided of
potential health problems and the choice of effective mitigation
measures aided.

When and How Can Heaith Service Measures be Used?

Such health service measurgs are an aon-going requirement,
necessitating the development of an effective health service from the
earliest stages of an urban development project. Provision of an
adeqguate health service should be 1ncluded within development plans,
and health officials shoula be able to consult with planners tnroughout
design of the development.

As with other mitigation measures, heaith service measures should be
designed with the local social and organisational conditions in mind.
Arrangements for training and egucation should be geared to the
requirements, general state of knowledge and social standards of
those at whom it is aimed. (It may, for example, be necessary to
hold separate classes for men and women). Monitaring programmes
may have to be geared to limited facilities for collection of socic-
economic and environmental data.

The World Health Organisation has outlined the following roles for a
community health service, geared to improving the health of the
whale community rather than simply treating each case of ill-health
individually as it arises:

a to identify the health care needs of the population;

o to measure the extent to which these needs are being
met;

0 to co-ordinate the development of health care

objectives and plans to meet them;

0 to co-ordinate the preventive health services and the
promotion of health education;
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to provide medical advice to, and liaison with, the
responsibie medical authorities on all relevant matters,
including health education and social work services,
communicable diseases and environmental control;

to co-operate with the bodies responsible for
postgraduate medical education;

to develop relationships with universities and other
research and teaching institutions.
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ORGANISATION AND PRESENTATION OF INFORMATION FOR THE
DECISION MAKER

The Context of EHIA

Environmental Health Impact Assessment may be carried out n a
number of different organisational contexts. The original intention of
WHO was that it should provide an enhanced form of environmental
impact assessment, EIA, by which proposed projects are appraised in
terms of their potential impact on man and the natural environment.
In EIA, decision-makers (usually government agencies) are faced witn
a number of options far achieving a particular aim - usually a
development of a particular type. In these circumstances an FHIA
forms one input into a decision making process in which a choice is
rmade between:

o implementing the project as proposed;

o] designing measures wnto the proposals to prevent ar
minimise undesirable effects (mitigating measures);

v choosing an alternative development to achieve the
same basic objectives with less impact on the
environment;

0 or abandoning the project altogether.

In practice however, EHIA rarely takes place in such circumstances.
For urban development in particular the choice between alternatives
is usually less clear cut, the development eventually carried out may
be a compromise between a number of options, each with certain
advantages and disadvantages. In many circumstances there are no
alternatives except to proceed (with or without mitigation measures)
or to abandon the project. In the case of urban development
projects, abandoning the project in total iz unlikely to be acceptable
on the basis of environment or health effects alone.

In practice therefore the aim of EHIA is to provide the decision
maker with the best possible information on the environmental healtn
effects of the proposed urban development project - and on the
possibilities for mitigation of the effects identified. The decision
maker will then weigh the beneficial and adverse effects of the
project against each other and against the cother costs and benefits of
development, in taking his final decision on whether to allow the
project to proceed and in what form.

A number of guidelines and methodologies have been developed to
advise on the decision-making stage in the context of a general
Fnvironmental Impact Assessment (FIA). Although most are related
to the standard FIA procedure, their general methodciogies have a
wider relevance. The guideiines recommend a number of more ar
less complex procedures, but v general the recommended approach
requires an FIA study team;

a to present information about ail the 1mpacts of
different ways of carrying out the development

{including the use of mitigation measures);
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o to identify those impacts which are crucial to the
decision;

Q to illustrate haw the decision might be affected by
different judgements about the relative importance of
impacts.

This is therefore a process of organising and presenting the results of
the assessment in a way which is most useful to the decision maker.

The aim of this approach is not to identify how the development
should proceed, but to enable the decision maker to make the best
informed decision taking into account all the relevant issues.

Presentation of Information on Impacts of Alternatives

Although, as noted above, FHIA's may often be carried out in
gcircumstances where the Malternatives” of ElA's are not available,
there is rarely oniy one way in which an urban development may be
carried out. Different phasing of development or the use of
mitigation measures may have crucial impacts on heaith affects, and
this should be indicated to the decision-maker.

Information on the impacts associated with alternatives can often be
most effectively presented in a matrix format. A simple form
covering environmental health effects is shown in Table 5.2(a).

Table 5.2(a)

A Matrix of Impacts vs. Alternatives

Fnvironmental Alternatives
heaith impacts

|\l 11 HA Comments

Water Pollution

Air Pollution

Noise Pollution

Soil Pollution

Transport
accidents

Major hazards

Disease transmission

Etc.
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The alternatives forming the horizontal axis may relate among other
things to:

Q different development approaches, e.g. one large urban
area versus several smaller developments;

Q different timing for stages in the development;
0 different dévelopment locations;

a different processes and working methods;

Q dif ferent methods of mitigation;

and’ should always include the alternative of "no action” ie. of nat
proceeding with the development.

The impact categories forming the vertical axis will include all the
potential effects identified in the first stage of the assessment {see
Section 2).

The infarmation presented within this first matrix will be the results
of the prediction stage (see Section 3), covering the potential health
impacts, the number of people affected, whether impacts are short or
long term etc. This standard matrix format is a useful one even
where only two alternatives (with and without mitigation methods) are
being used. It provides a clear format for information presentation
and ensures that health effects identified are not overlooked.

In presenting this information several key points should be
remembered;

o the matrix shoul@ include as much real information as
possible about the nature, size and significance of
effects;

] cross-references should be given to the text of the

report for further information about the effects and
the methods used to predict them; whera experts are
asked to advise on prediction of impacts they should
be identified and their conclusions explained and
justified; where predictive models or other methods
are used, the methods should be described and their
likely reliability assessed;

o information on effects should be presented in a way
which is understandable to the non-expert reader;
technical matters should as° far as possible be
translated into everyday terms;

o where there Is uncertainty or no. information this
should be clearly indicated.

A checklist of the items that should be covered in the matrix is
given in Table 5.2(b).
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A Checklist for Information on Effects

The Nature and Extent of Effects

0

o

Magntude

Frequency and duration - short or long term, continuous or [ntermittent, increasing or decrgaming with tume,
accidental or hazardous

Geagraphical extent - local, reqionai, national, global

9 The groups and interests 0 the community who are affectsd {including economic interesty, minofily groups,
recreation, conservation, etc.)
Tha reversibility or irrevermibility of the affects. Can the effects be mitigated?
Whether tha effect invoives commuttmeant of non-renewable resourcas
Whether the sffact involves establismng a precedent for futurs activitias which cumulatively may have a much
greater effect 1n the long term

Significance

The importance or uniqueness of the affected environment or the people or intarests affected
The controversiality of the sffect

Whether the effect violates any legal standards or policy objectives for snvironmentai protection (2.g. air quality
standards, "no detericration” objectives, stc.)

Whather the effect threatens sndangered or protacted species or habitats, or protected sites (histaric, cuitural,
archaeoiogical, scientific)

If there are many different alternatives and impact categories to be
presented in the matrix it may be useful at this stage to further
summarise the information. This can be done by ranking, scering ar
rating (see Table 5.2(c)) but ranking and scoring are not recommended
for use at this stage for the reasons given in the table, and in
general terms their use in environmental health impact assessment s
controversial,

identifying Crucial Impacts

The next stage in organisation and presentation of information
invoives identifying the key impacts which will affect the decision
whether and how to proceed with the development.

A '"key issues" matrix can be developed which excludes certain
development  alternatives and impact categories from further
consideration:

o] firstly any alternatives for action where impacts fail
to meet accepted environmental heaith standards or
where the  alternatives are considered to Dbe
unacceptable for some other reason may be exciuded;

o secondly, any impact categories where none of the
alternatives have any significant effect may be
exciuded.

In the rating example shown in Table 5.2(c} it might be possible to
exclude Alternative [[l because of iils severe impact in Category C,
and to exclude Impact Category D because all altermatives have low
or very low impact (see Table 5.2(d))




81.

Rank

Scaoring

i

gi_ﬁ[e 3.2(ct
Ranlang, Scoring and Rating

In ranking the alternatives are ordered In terms of preference with regard to each Effect Categary, as shawn belows

RANKING OF ALTERNATIVES
Impacts Alternatives
i 1 LI
A 1st 2nd 3rd
B lst 2nd Srd
C 2nd lst Sred
[@] 2nd 3rd 1st

As a means of summarising information ranking presents one major prablem, that is:

losa of information

Ranking provides no information about the absolute or relative importance of impacts. The reader has no information about how
good or bad the preferred alternative is or about the differences between the first, second and third altarnatives. An initial
regaing of the example above might suggest that Alternative I is best overall; but if all three aiternatives have major adverse
effects in categories A and B and 1 is only slightly less bad than I and IIl, whilst alternative Il 13 much better than | or II in
category C, this might lead to I being i1dentified as the preferred alternative.

This conclusion cannot be reached on the basis of the information provided by ranking.

The uss of ranking is not therefore recommended.

In scoring a numerical scaie is set up for eacn Impact Category (e.g. 1-10, 1-100, ..). Alternatives are then scored according to
their relative or absciuta \mpact in each category. An example is shown below:

SCORING OF ALTERMATIVES
Impacts Alternatives
I i Jii Scaie
A o] 5 0-10
] 1 3 3 g9-5
[of [] 5 10 0-10
D 17 20 11 0-100

Seoring systems can be used to arrive at the "preferresd aiternative™ by weighting the scores for each Impact Catsqory and adding
the we:ighted scores to give a total for sach alternative.

There ares four basic problems inherent in this approach:

like ranking, scoring resuits in loss of information for the decision maker who is provided with information about the
relstive effects of aiternatives but not about their absolute effects. Thes decision maker needs real information about the
magnitude and significance of effects in order to make judgements about the environmental and other costs and benefits
of the proposed activity;

scoring Systems need accurate and detailed information about the effects of aiternatives. Often this is not availabie in
E1A because of lack of resources and/or knowledge. Any uncertainties or assumptions involved in providing the data
necessary to define scores will be disguised in apparently precise numbersy

the outcome of scoring and weighting is very dependent on the definition of Impact Categories. If, for example, severai
different categories were defined for health effects, this might lead to a greater emphasis on health in the final result
than if only one health category was defined. This probiem eof Impact Category dafintion applies in all attempts to
summarise EIA findings, byt particularly in approaches involving numerical analysis;

the selection of appropriate weights to represent the combination of interests in the affected community can be very
difficult, particularly as it can involve political judgements about the importance of different interests. [f the EIA study
team or any other selected group of people are used ta define weights, their conclusions and therefore the "preferred
alternative” will depend on their particular attitudes and interests,

The use of scoring, and in particular of scoring and weighting to define the “preferred alternative®, is therefore not recommended.

Continued.
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Tabis 5.2(¢) (Continued) ——
nd Rati ——
| Ranking, Scoring a ating
Rating

In rating the alternatives ares also piaced on a scaie for each effact category but the scaie is verbal {nominal) rather thy,
numerical. A mumpie sxample of a verbal scaie 1:: HIGH, MEDIUM, LOW, as shawn in the example beiows

[VERBAL RATING OF ALTERNATIVES _
Impacts Alternstives
1 i ul Comments
A NONE MED. MED.
8 v, LOW? LOW MED.
C HIGH MELD? 2y, HIGH
D LOW LOW V.LOW

To help the reader interpret the sumnmary resuits:

a the aiternative with the lowest impact in esch category is shaded;
a ar=as of uncertainty ars highlighted (7}
a and very severs (npactas ars highiightad (* *).

A more complex rating system is shown below:

RATDVG ASSIGNMENT SYSIEM FUR _EVALUATION MATRIX

+5 Major long term, sxtensive benefit (highest possible rating}

4 Major benefit, but characterised as either shoct term or of limited
extent

+3 Sigmficant benefit; either long term covering a limited area, or
shart term covering an extansive area

+2 Minor benefit, but of a long tarm or sxtensive naturs

+1 Minar benefit aver a limitea arss

Q Na impect

-1 Minor adversa effects over a limited ares

-2, Minor adverss effects, but of a long termy or extansive nature

-3 Significant adverse sffscts; either leng term covering a limited area,
or short tsrm covering an extensive area

-4 Major sdverse effects but characterised as esither short term ar of

limited extent
-5 Major long term, axtansive adverss effects (lowest posaibie rating)

In this example numbers are used for conveniencs, to indicate the different levela of impact. It might bes more reasonabls to use
symbola:

Q firstly because they aveid the temptation to add up numbers to qive a total for each alternative;

0 -and secondly because they give a more immeaiace visual representacion.

Experience with the use of thess verbal rating approaches, particularly uming symbols, suggests that they ares an effective
mechanism for communication. They provide a basic level of informatien which can be feadily appreciated and which |eads the

reader to ask the right sort of questions about the trade-offs that need to be mada between mpacts and altarnatives.

The use of verbal rating for summarising effect vs. ajternative infarmation s therefors recommended where necessary.
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“Table 5.2(d)
The Key [ssues Matrix

Effects Alternatives Caments
| 11
A Noise ND MED.
Pollution IMPACT
B Air Pollution V. LON LOW
C Major HIGH MD. I locates residential
Hazard area within 500 metres

of manufacturing
installation with
pressurised LFG storage.

The reasons for excluding alternatives or impact categories must be
clearly explained.

This process will result in a simplified matrix showing the principal
trade-offs that the decision maker must make, for example between
the 1mpact of Alternative I on major hazards and the impact of
Alternative Il on noise poliution.

Illustrating the Implications of Different Trade-Offs

Finally it may be helpful for the decision maker, to show how his
decision wouid be affected by different judgements on the importance
of impacts.

For example, at a very simple level:

) "if impact on major hazards (C) is considered to be of
overriding importance then Alternative II would be
preferred, while if impact on noise (A) is of overriding
importance then Alternative I would be preferred".

In this way the decision maker 1s shown how his own judgements will
affect his final decision.

AL this stage it may also be possible to introduce the other factors
affecting the decision, such as cost and technical feasibility.

If at this stage the analysis 1s reduced to a small number of key
alternatives and 1mpacts, the important trade-offs can be clearly
explained in the text of the report. However in cases where there
are still several alternatives and impacts to be considered the trade-
offs may not be so clear. In these circumstances it may be
justifiable to use scoring and weighting systems to illustrate the
implications of different judgements.
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This can be done by setting up the analysis with different sets of
weighting factors so as to show how different priorities would give
rise to different outcomes. This approach should, however, be used
with care; in particular tests should be carried out to show how
sensitive the outcome is to small changes in weighting. Aiso the
reader should recognise that none of the weighting scenarios
developed may actually reflect his real preferences and should
therefore treat the pesuits with the necessary caution.

Conclusion: presenting information to the decison-rmaker on EHIA.

Whatever the context in which EHIA is being carried out, whether as
part of a formal FIA procedure or not, it is important that decision-
makers are presented with clear, easy to follaw information on the
resuits of the FEHIA process. Particularly for urban develpment
projects, where a wide range of different impacts may arise, it is
important that the maost significant health impacts, and mitigation
measures to minimise these, are highlighted. A matrix-type format
presents a useful method for achieving this.

Nevertheless, FHIA is an area of considerable uncertainty, both about
the relationship between environmental change and impacts on heaith,
and about the significance of different health effects. In these
circumstances it is essential that decision-makers can see cleariy how
a particular assessment of health impacts was arrived at: what
prediction methods or whose expert judgement were used, what
quality criteria were use to assess the significance of effects etc.

The following paints should be remembered in presenting information
on EHIA to decision makers:

o] Information shoof™ be presented clearly and concisely, with
detailed information on the EHIA procedure used available
for reference;

] The report should indicate all the potential health effects
that were studied;

] The report should indicate those effects which have been
assessed as maost significant, and indicate the basis for this
assessment; tools such as matrices may be helpful to
achieve this;

] The report should note the impact of mitigation measures,
phasing etc. on the significant effects identified, and note
their impacts on other project factors;

o] The report should clearly indicate the choices which must
be made between mitigation measures, phasing etc. and
importantly, at what stage of the project these must be
made.

Finally, although the final report on EHIA should give full infarmation
on the study, we have noted above the impertance of incorperating
the concepts of FHIA at all stages of urban development. This can
only be acnieved by full and continued discussions of EHIA findings

and problems with all concerned with the urban development.
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REQUIREMENTS AND RECOMMENDATIONS FOR FURTHER WORK

Requirements for the Development of EHIA

From the discussion contained in Sections 2 and 3 of this report, it
can be seen that our knowledge of how urban development may
affect health is limited. In particular, whilst we may know about the
impacts of individual environmental factors on health, we know little
of how factors combine to affect the overall health of wurban
dwellers.

At the same time, whilst experience has shown the effectiveness of
same mitigation measures (especially public health measures), others
have been subject to only limited monitoring. In view of the growing
scope and rate of urban development, we believe that further
research into its environmental health 1mpacts is urgently required.
Recommendaticns of the form such research might take are given
below.

Recommendations for Further Wark

The foliowing subjects are suggested to be amongst the maost
impartant areas for further work to increase the scope and coverage
of urban environmental health impact assessment:

0 further epidemiological and toxicological studies of the
effects of poliutants on human heaith, particularly the
synerqistic effects of a number of pollutants acting
together;

] study of the aéfects of indoor clinmate on disease
transmission and general heaith, indoor air quality and
the movement of indoor air pollutants, particularly in
muiti-family high-rise buildings;

o research into the differential effects of environmental
health facters on high risk groups, and how such
knowledge may be incorporated into EHIA;

] further development of risk assessment approaches,
particularly for the newer industrial developments
where practical experience is limited;

0 work on the effects of urban layout (including density)
on mental heaith;

o study of the impact of more general societal changes
arising from urban development on mental and physical
health;

o further development of health indices to measurs non-

fatal, sub-clinical and mental health levels;

) development of training programmes in environmental
health, particularly for those in the planning and

development fields and local health care workers.
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In adaition to these specific requirements, there is a general
need for further work on EHIA methods, techniques and saurce
materials to develop and illustrate the approach, particularly for
training purposes. In this context the development of case-
studies of EHIA's may be particularly helpful.
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