CHAPTER ONE

CONTEMPORARY ISSUES IN ENVIRONMENTAL HEALTH

The eoviroumental health problems of developing countries fall hroadly
into two categoriea: the probleme arising out of poverty or the inadequacy
of development, and the problems that arise out of the precess of develop-
ment. The severe environmental health problems in developing areas {e.g.,
inadequate potable water suppllies, unhealthy excreta deposition, ete.) can
be overcome by the process of development. However, poorly planned and un-
regulated development can have eritical negative conseguences for the health
of the people of a developing nation as well as for the ecological eystenm
that affects the rest of the world.

A large literature has been collected demonstrating that health problems
can limit development potential in serious ways, Chronic disease and mal-
nutrition reduce productivity and availability of labor; underncurished 111
children do not learn normally and subseguently are not esally tralpable;-
chronic disesse produces & financial drain on & society and directly reduces
its economic resources. Investors are retlcent to locate factories, tourlat
facilities, and other economic ventures in areas lacking good sanitatiocn, a
relatively healthy work force, or where significant health hazards exist.

An enormous waste of Tesources occurs when poor health ceadicions re-
strict settlement in areas with fertfle land or other natural resources. The
presence of onchocerciasis in Western Africa has rastricted access to land and
resgurcas (Worid Bank, 1975). Studies of NWepal, Sri Lanka, and parts of Mexfco
demonstrate instances where malaria eradication has allowed & movement of labor
and capital into resource— rich districts from less rescurceful areas, with a
net increase in the total output {Taylor, 1967). A successful settlement
scheme was carried out similariy inm the Anchan Corridor In Higeria after
sleeping sickness had been controlled {McKelvey, 1973).

Many attempts at economic development Indicate that it 1s a mistake to
equate the goal of development with the narrowly conceived chjective of economic
growth a8 measured by a rise in gross national product. The development pro-
cess has been broadened to include the attainment of certain soclal and cul-
tural goals. The incorporation of environmental iassues and environmental
health econcerns in the expanded concept and goals of development hag important
inplications for planning and for policy making.

Health planning carried out as an integral part of a nation’s or region's
gociceconomic plan ig the ideml. This 1s rarely the case in reality. Environ-
mental health objectives competm with individusl plans and objectives submitted
by various sectors. Most often & "trade-off" between health and broad growth
objectives must be made. This manual provides assessment mathods to ddentify
gpecific environmental hazards to health, and infermatiom about alternatives in
technology to control those hazards. In the writing of this document, an em—
phasis has been placed on the costa of varlous interventlons and the elaboration



of how the economic goals of development can be supported by warious tech-
nologles in the fleld of environmental health. 1t is belleved that a more
complete understanding of the geals of socioceconomic development and its
implications can aid the planpner concermed with envirvnmental factors and
health in presenting alternatives in technelogy that persuasively meet chose
goals and alsc support health.

In the process of planning to enhance economic growth, any counkry
should ascertain the nature of 1ts environmental problems and assets. En-
vironmental hazards to health constitute one set of such problema. Tn addi-
tion, the envirommental side effects and their health consegquences which are
encountered in the development of varicus sectors ashould receive selective
treatment. These muat be evaluated in terms of the developmeut priorities
which guide the planmning considerations of any country. Those side effects
and health consequences that directly frustrate the development objectives
should be given Immediate attention for remedisl aetlon.

The section will briefly discuss the environmental side effects of some
of the consequent health effects that have been found to accompany the process
of development in agriculture, industry, transport, and buman settlement.
These side effects cen be grouped into several categories.

Reszource deterioration: the detericraticn, for example, of
mineral, seil, or forest resources;

Biclogical pollution: the pollution rapresented by agents of
human disease, and by animal and plant pests;

Chémical pollution: imcluding sir pollutante, Industrial
effluents, pesticldes, metals, and detrergent components and
similar agents;

Phyoical disruption: as reflected, for exsmple, in thermal
pollution, silting, and noise; and

Social disraption: of which congestion and loss of a sense
of community are examples,

Agriculture

The process of agricultural develepment often involves the tranaformation
of low productivity systems of agriculture into systems whetre productivity is
relatively high. In this transformation process, cultivation practices on
existing lands are fmproved, the infrastructure of facilities and services for
agricultural productcien is expanded, and new lands are made suitable for culti-
vation through irrigation systems and river basln development. These changes
are cruclal to the development process but they may also generate side effects
of varying importance, many of which have consequences for healch. The environ-
mental effects known to accompany these changes will be briefly presented here.
Health consequences associated with these environmentsl side effects will be
discussaed in later sectiomns.

Traditional agriculture in many tropical regione 1s characterized by a
range of environwental hazards. These include leaching, particularly fhe rapid
leaching of nutrients and degradation of planted farmland following the re-
mowval of a8 forest; rapild soil depletiom Tesulting from permanent cultivation
of a relatively infertile soil which canmot be supported without the addition
of nutrients; soll erosion through varilable and heavy rainfalls and prolonged
droughts or flash floods; and indiscriminate loss of foreat resources through
slash-and-burn techniques. Although some of this kind of envircnmental deteri-
oration can be corrected if unlimited funds are available, some are so costly
to cotrrect as to be essentially irreversible. The fragility of tropical



ecosystems may cause envirommental deterioration to proceed rapidly and
recovery ta be slow. In ome instance, the establishment of an agricul-
tural colony failed when deforeatation resulted in the hardening of
lateritic flelds within five years. In another country, previously ungrazed
savanna was destroyed by over-grazimg in two to three years, and will pro-
bably be lost to productrion for a very long period. ‘There are opportunities
for preventing some of these envirommental hazards through proper planning
and anticipatory action. For instance, under-employed labor in rural areas
may be mobilized in terracing mountain sides and in reforestation programs.

The environmental hazards in the case of wmodern agricultural techniques
arise mainly from the chemical control of weeds and pests and from irrigation
works. The side effects resulting from the toxlcity of insecticides and
pesticides to fish and birds as well as humans make them a major hagard.

The snormous problems that can arise out of the fmproper use of chemical
pesticides has been demonstrated in Ghana. Agriculture is the mainstay of
Ghana's economy. The rapid increase in both amount and number of pesticides
in that country has aided in its development.

The multiplicity of pesticides dn the hands of people who may not be
aware of their toxicity has led to problems. For example, in 1973 a total
of 144 cases of alkylmercury poilsoning, with 20 deaths, were reported in rural
gouthern Ghana. Out of ignorance, the patients had eaten maize which was
dressed with ethyl mercuric chleride. Some of those involved were aware of
the toxicity of the pesticide but from their past experlence with DDT believed
that - thoreugh washing of the grain with warm water would remove all the poisom.
Agricultural pollution requires close coordination with health services to
ensure high agricultural productivity without health hazards to people and
livestock. The problems that can arise from the improper use of chemical
pesticides and the pollution of food and water sources by these substances
has led to searches for alternatives to chemicals in pest control systems.
These alternatives will be discussed im the pest control chapter.

The use of irrigation systems is often necessary to increase cultivatable
land. Unless matched by drainage facilitiea, irrigatien projects can rasult
in soil salinization and water-logging. The extension of irrigation anmd of
rice cultivation alsoc provides large surfaces of water for the breeding of
disease vectors. Examples of this include the breeding of Anopheles in Africa
and the Americas, Culex tritaeniorhunchus in Asia (Cruishank, et. al, 1376)
and the proliferation of bilharzis (schistosomlasis). Man-made lakes and irri-
gation projects also attract birds and rats, the reserveirs of pumerous arbo-
viruses.

River basin development projects are instruments of major importance for
economic and social development. These projects are often an essential part of
development programs but gerious envirommental health consequences have baen
associated with the construction of these projecta. This underscores the lm—
portance of careful study, analysis, and planning in the design of dams and the
selection of dam sites.

The Aswan Dam offers an example. While more than doubling Egypt's irri-
gated farmland, the Aswan Dam alsc greatly reduced the fisherles in the easterm
end of the Mediterranean. In addition, rich nutrients that formerly fed the
figh, and other elements, produced a rapid silting behind the dam and a pro-
fusion of plant growth in Lake Nasser (Dahlberg, 1974). The expansion of irri-
gation through canals in Egypt has led to increases in the incidence of
bilharzia (schistosomlasis).



The formation of the Volta Lake provides another ezample of the
critical importance of plamning for health concerns in river basin develop-
ment. An epidemiclogical gurvey of the Volra River area showed the endemi-
city rate of schisrosomissis among school children was five percent in
1oafl=6l. After the construction of the dam, surveys showed a 90 percent
rate 1n school children (Derben, 1975). The increase in disease in certain
localities after the development projset occurred was found to be due to
{a) biwlogical explosion of aquatic weeds which are a habitat for the smail
vectors and (b) an increase in snails, and their migration inte the area of
Figshing communities already suffering from urinary schistosomiasils (Derban,
1975), The Volta Lake eliminated many of the major breeding sites of the
blackfly, Simulium damnosum, that carries onchocerciasis {river blirdnessl.
However, the fast flow below the dam created the well-oxygenated warer needed
for breeding. In some areas below the dam, and alao near the rapid streams,
prevalence rates of onchocerciasis among all people over 15 years old are as
high as 90 percent (Derban, 1973). ¢{ne health benefit of the formation of the
lake has been the decreame in African sleeping sickness. The tsetse fly
(Glossina palpalis), its principal vector, was harbored ip large areas of
foreat that were drovmed by the lake.

River basin development alao requires massive displacement of populations
and the less of wildlife and mineral resources. The emergence of some of these
adverse effectas ds gradual. Some of these can be readily corrected, but others
are practically irreversible.

Ags is evident from these examples, some of the consequences of agricultural
development can be on & vary large scale and may greatly frustrate progress
roward the goals of the development project. Careful planning with closé azttfen-
tion to consequences for the envircmment and the bealth of the people of the
area 1B necessary.

Industry

Pollution emanating from industrial development represents more of a po-
tential than an actual threat at this time in wany developing countries. How-
evaer, there are a oumber of instances of Industrial pollution, even in the
cities of these countriea. The developing countiries Have an advantage in s=o
far as they can learn from the experience of the developed pations. By making
sensible decisions on the location of industries and their waste disposal, and
by instituting socisl econtreols under which the private zector must funetion,
they can avoid some of the worst envirommental problems that have arisen in
connection with Indusceial pollution. Dewveloping countriea sghould give caraeful
consideration to the question of locacion of industries and formulate concrete
guldelinas in the context of thelr own national situation, which wenld prevent
the rise of major environmental problems.

The problems of air pollution created by urbanizatlon and industrialization
have affected major cities In several developing countriea. In India, a recent
study made by the Central Public Health Engineering Research Instituie, Nagpur,
reported that the problem of air pollution in four major cities studied is com-
parable in some parts to those problems of the most pelluted cities In the world.
This is particulavly the cage with suspended partfenlate concentraticms and tha
lavels of carbon monoxide and sulphur dioxide. The concentration of carbon
monoxide found at strest level in Calcutta varied from as high as 33 parts
per million te less than tem parts per million. Thaese levels of carbon monmoxide
are comparable te those found in Hew York, Chicago, and Fondon. (PBemaling-
gswami, 1973), Ancther factor In India and most developing countrles ig the
smaotharing smoke from burning cow-dung, firewood and raw coml.



Transport ]
The needs and consequences of transportetion systems increase with the

development process. Exdmples from developed countries illustrate many of the
problems that can occur, particularly where reliance is placed primarily on
owmer-operated vehicle systems. These include, first of all, the effects of
automobile exhaust on health, vegetation, and lsndscape. Additional conse-
quences include accidents, pressure on urban space, and distorted configurations
of Wuman settlements. Many of these problems can be reduced by developing
well-planned systems of mass transit.

Human Settlements

The predominant part af the population In most developing countries still
lives in the Tural areas. The stress of rapid population growtk has aggra-
vared the envirommental hazards associated with poeverty. This growth in popu-
lation has also brought forward problems of employment. The expansion of
economic activitles in the urban areas will not suffice to provide employment
opportunities for the full imcrease in the work force. A substantisl part of
the population still needs to remain in the rural areas, and it is wital that
employment opportunities be created in these areas,

In the urban areas of the developing world, emnvircommental quality is
intimately related to social welfare. Urbanization within a country cam, of
¢course, be accompanied by increased ecomomle and social welfare, and wurban con-
centratiocn of dynamic enterprises can serve a valuable function as "developoment
poles," peneraring growth throughout wider regiloms, WHowever, the carrylng
capacity of any city submitted to rapid population growth is eventually over-
extended. Disease, water supply shortages, lack of sewzge treatment, con-
gestion, and deteriorating housing ave all manifestations of envircomental
stresas. The more developed urban areas are now confrouted with chemical con-
tamination of air and water and the hazards of social diserganization.

The major cities of the developing world experienced a fourfeld increase
in their populations between 1920 and 1960. Today, in many developing countries,
the influx of population is straining the existing capacity of cities. Their
failure is symptomatic of imbalance in the development process, which could
produce total breakdowm, in some instances, In the coming decade, Each city
has its own carrying capacity, which changes over time. This depends on the
level and combination of populationm, economic and human resources, and infra-
structure, which are, in turn, in copstant evclution. But once thai carrylng
capacity is exceeded, degradation proceeds very quickly. There is, however,

a high possibility of reversibility in this trend, which Is not the case with
natural systems. Government actions can reverse the city’s deterioratiom if
gufficient resgurces can be mobilized.

Land Use Plamning-Urban

land use planning considered within the framework of the urban planning
process 1s that sector of planning concerned with the location of waricus urhban
activities and the Intensity of those activities. But, insofar as land use
creates the physical setting for economic and social system acrivities it
should be guided by strateglc planning that comsiders the promotion ¢f environ-
ment quality and the quality of life of the buman beilng affected,

In the Flelid of land use planning there are ssveral alternative approaches
being taken on three fronts of innovation. The three categories of inmovation-
are:




In the redefinition of comprehensive planning te incorporate
a concern with land usefenvirommental .quality relationships;
In the inclusion of envircmmental system information related
to health and development, and evaleation criteria in land-
uge plan and policy development

In the emphasis on implementation and in the development of
a more integrated planning process-- guidance system planning.

Alternative Plancicg Approaches

There are Lwo basle ways in which comprehensive planning has been
reshaped to incorporate envirommental objectives including concerns for
health. The first method is to add a new sector to the total planning
program which focuses specifically on envirommental systems in a manner
parallel to that of other secror planning like economle development or
transportation. The second method involwveg a more fundamental realignment
of comprehensive plamning. This requires an examinatiom of the relation-
ghips among the objectives of the various sectors or systems that con-
stitute the urban ares.

These relationships are supportive and conflicting. The focus 1s to
develop some resclution ameng them that will guide planning within each
of the sectors toward a more cocrdinaced geal sec. Community or regiomal
objectives are realigned in the lipht of an awareness of the envirommental
and health implications of the uvwtilization of land and the people who
inhabit 1t. Envirommental quality is viewed as an integral element in all
planning endeavors.

These two methods of redefinition of comprehensive planning goals
differ primarily in purpose. The addition of & new sector is aimed at the
development of anm action program to achlieve agreed upon envirommental ob-
jectives such as national or regional water gquality standards. The time
frame of this planning strategy is short range. In the gecond method,
the objective is to develop an understanding of the complex interdependencies
among environmental systems amd people. These two approaches need not he
viewaed as mutually exclusive. Personnel responsible for considering and
planning for enviroumental guality concerns could be built Into different
gectors to facilitate a coordinated =et of goals and relevant action programs.

There are three gemeral schools of thought which have affected current
approaches to defining an environmental system information base. The first
focuses on an inventory of the key natural subsystems in the planning area
which pose resource constraints on urban development. Another appreoach is also
based on an inventory of the subavstems but interprets these and ¢onsiders
them as Interdependent processes In the ecosystem. The third approach also
considers the key matural subsystems but interprets thelr significance in
terms of the visual perception of the enviromment. The first approach has
been called a natural system Inventory analysis; the second has been called
ecoayatem analysis; and, the third 1s labeled as visual landscape analysis.

The information generated by each of these approaches may be used at
varigus stapes im the planning process to monitcr current envirommental needs
or trends and to prediet furure confliets in order te focus planning pricrities.
In addition, 1f can be used to determine optimal lanmd use allocations from an
environmental qualicy input alonp with other economic and soclal system de-
mands for land-use planning. The information Is alsp used to determine the
environmental dmpact and potential consequences for health of alternative plans
or policies and to determine the design of a preoject in order ro plan for
envirommental health concerns and environmental quality.




A natural eystems inventory analysis approach leads to the develop-
ment of a base of Information on the natural enmviromment. This base may
be used 1in the planning process as a2 rationale for determining optimal
space allecations for land-use. The central primciple is that certain
features of the natural envircnment exhibit an intrimsic suitability for
particular land uses. Common environmental sybsystems that are inventoried
include geology, pedology (soils), hydrology, meteorology, climatology,
plant asaociations, and Fish and wildlifae,

There appear to be itwo fundamental objectives in this planning process:
first, to determine environmental constraints to development, and second,
to protect the envircnment from development. Another less common but impor-
tant obJective 18 te Iinsure and provide for suitable health consequences to
human beinge.

Guidance system planning represents a new land-use planning process
that emphasizes Implementation. The ultimate aim of this process is the
infusion of goals and information which reflect an envirommental system or
natural process orientation, inte the urbanization proecess. It is clear that
concern for the envirommental mystem as it affects health and digsease are
compatible with these aims, Furthermore, information and analysis related
to thoge concerms could be incorporated inte this planming strategy.
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CHAPTER TWO

PRINCIFLES OF ENVIECHMENTAL HEALTH ASSESSMENT

The assessment process will begic with an initial briefing, first in
Washington and then within the country itself. Meetings will be arranged
with ministry and embassy offic{als, wsually in the caplital city. At this
time some preliminary data may be provided by the government officials,
Other contacts should be established, however, with alternmative sources
of data, such as private industries or universities. At all times, whether
within the capital or in the outlying regions, power structures should be
evaluated and, if possible, relationships with influential people should
be cultivated. This should be helpful in gaining some understanding of
the national political sitmation.

With this general background as a framework, one should determine
national policies and objectives, specifically with regard to health and
the environment., Political assoclations related to envirommental health
should be identified as well as any programs currently in progress. Rele-
vant bureaucracies and industries functioning within the environmental
health sector, particularly in the decision—making process, should also
be determined.

An evaluation of all past programs should be made. To accomplish this,
one can look at any available records that were kept. In additiom, one
should try to talk to several people who had been involved in the programs.
Those people should provide useful information on the actual resources uti-
lized, those social and cultural Ffactors that may have a significant effect
on program effectiveness, what populations were actually affected, and their
overall evaluation of the successes and failures of those programs. Another
important factor to ascertain on all levels is the amount of funding available.
Records of past and present levels of funding are, clearly, a key determinant
in the workings of any propram. These will ultimately be used in financial
projections for the futrure.

Once the social, political, and financial picture has been assessed (to
whatever extent possible), the technological components of a system must be
assessed. Dara should be gathered on the technological capabilities of the
country. Thig ghould include the ability to manufacture necessary equipment
locally, availability of rescurces, manpower, costs to train persommel, etc.
In addition, the feasibility of using certain technologies must be assessed
in terms of terrain, climate, maintenance requirements, social and cultural
constraints, and availability of equipment. The spectrum of technologies
available ghould be agsgegsed and, with the above factors in mind, alternatives
chosen. Ancther critical factor to consider is the rate of growth at which
the country (or its officials) wish to proceed. This will directly affect
the choices made.

Closely related to the technolopies chosen are environmental conditions
that exist and the infra-structural requirements that will be required to



maintain the system. Envirommental data should be collected from many
sources. [If data are avallable, they should be obtained and verified,
if possible, by spot check surveys of existing environmental conditions,

The asgsessment process, as an integral part of the planning process,
provides necesgary data for both program planning and evaluation. Each
step in program planning invelves certain assessment practices, ail af
which then provide the bssis for evaluating the effectiveness of the
program. The basesz and data sources for these assessments will be described
in the following section. These include the following: descripticn of the
area and/or existing programs; medical and sanitary data; resources avail-
able - past programs and existing data; surveilllance and monitoring activities.

Description of the Area

A general deacription of the physical characteristics of an area is a
necessary prerequisite for the planning of any environmental health progrem,
The relative importsance and emphasls placed on these data will vary from
Program to program.

Typical data ifmclude: location, topography, climate, character, com—
munications, maps. Geology and hydrology must be considered, with parcicular
reference to nature of top and underground layers of the aoil, its poroairy,
prasence and abundance of ground water (if any), direction of flow, lewel of
groundwater table, its appearance and potability, estimation of ylelds of
springs and rivers. Populationm should be listed, including number, age groups,
gex, density, growth. Industries and agriculture, with particular reference
to irrigation, drainage, and s0dl fertilizing practices are important.

Medical and Sanitary Data

Preliminary medical and sanitary datz are critical to the design of any
environmental health program., These data ahould not be restricted merely to
the presence or abeence of disease or sanirary facilities, but should iovolve
assasgments of ¢qualitative factora.

General health of the pepulation includes special emphasis on communicable
diseases and on intestinal infections, helminth infestations, and trachoma
and acute conjunctivitis in ipfents and children. Vital statietice inclede
mextality, and morhidity date. Health and sanitary administration refers to
organization, personnel, budget, and activities of voluntary or other agencies
in the field of samitation.

Existing sanitary cenditicos in the area includes reference to deacription
of private and public latrines, their distribution and use, to wells, springs,
and other systems of water supply (including such information as number of
persons served by piped water supplies, and by wells, the consumption and uses
of water, number of dwellings with private water supply, etc); to wastes col-
lection, ‘disposal, and composting: to wmilk and food sanitation; te insects
(fltea, fleas, lice, mosguitoes}; te health aspects and standards of housing:
and to school ganitakion.

Socioclogical and cultural patterns refer to community and family organi-
zation, leadership, customs, beliefs, and habits bearing on persomal hygiene
and community sanitation. Present methods (if any) of health education of
the public. '

Regources Available

The availability and adequacy of resources required for the implementation
of any enviroomental health program are clearly of key fmport in it= success
or failure,

Types of rescurces to be amsesgsed include the general economic lewvel of
the population; average per capita income. Cooperation expected from




agricultural, educational and other agencies or groups for training and
health education of the public.

Housing and vehicle transport may be key resources, as are vehiele
and equipment repair and maintenance facilities; sources of power (elactricity,
fuel); local construction materials and their costs; local craftsmen and wages;
and potential resources for self-help.

Surveillance and Monitoring Acfivities

Once a program is in existence many of the data in the three previous
selections will still be periodically collected. The types and frequency
of data collection, methods vf gampling and analyais, criteria and standardas,
tacilities, and manpower are assessed in an ongoing program of surveillance
and monitoring. These actiwvities may be performed by the agency performing
the sanitary service or by a separate surveillance agency. Judgment in this
respect must be made by individual goveroments, however, the World Health
Organization (1976} recommends the establishment of a geparate agency for
the survelllance of drinking water quality.

A general outline of breoad issues related to the assessment process would
include: sampling and surveying, criteria and standards, faciliries and wanpower.

Sampling and surveying are monitored in terms of data sources, records kept
and compiled, frequency of data collection, key sampling points with refereace
toe shifting locations and sampling in problem areas, common tests performed,
adequacy of facilities and personnel, altermnative methods, and costs.

Criteria and standards assesgsment includes examination of the basis and
validity of existent ones, and the degree to which they are being met by
current practices.

Facilities assessment includes examination of adequacy of existent labs
and other facilities and costs.

Manpower assessment includes examination of existing quantity and training
of pergonnel, evaluation of exlating and alternative uses of technical and ad-
ministrative staff, and evaluation of alternative or supplementary trainiag
procedures.

Epidemiology: Its Relation to Environmental Health

Higtorically, epldemiclopy wag firat uged ag a method of determiving tha
etiology of infectious diseazse epidemics in populations. However, at pre—
sent, epidemiologists define the field broadly as "The study of the distribution
and determinants of disease or disabflity in human populations." This defini-
tion extends far beyvond the gphere of the communicabkle dlseasge apidemic to
further encompass a wide variety of chromic and acute disabilities, either
endemic or epidemic, resulting from mumerous noninfectiocus agents or pheno-
mena. In the developing countrieg communicable diseases are the primary focusg
of the epidemiclegist. There is increasing concern, however, with the health
effects, both acute and chronic, of chemical and phyelcal agents in the environ-
ment. It is this area which concerns the environmental epidemiologist who
attempts to establish dose-reponse relarionships between environmencal phe-
nomena and health in human peopulations.

Establishment of a cause and effect relationship, however, presents many
difficulties. Consequently, the primary means available to the Investlgator
1s the combining of envirommental menitoering data with existing health data,
essentially mortality and morbidity {when available) to statistically esta-
blish a probability of causation. This method is called epidemiolegical sur-
veillance. Alternative to thie approach is the tranzlation of animal tozicities
from experimentation with laboratery animals. As yeb, however, coneluaions drawn
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from animal gtudies refleect a certain degree of conjecture due to such
factors as size and morphologleal differences. *

Epidemiological studies rely on a variety of sources of population data
when available. Records of mortality and morbidity are an easential component
of many of these studies. HNumerous potential sources of these may exist. For
example, typical data sources of vital statistics utilized im the developed
comntries include death certificates, birth certificates, and cenzus information
while morbidity data are found in hospital recorde, records of private physicians.
disease registers, and a varlety of morbidity surveys performed from local to
national levels. These are used to monitor the health status of a populationm,
and their applications may be further utilized to maintain surveillance over
the health status of a population or in the planning of programs for digease
control.

As stated by the World Health Organization (1975): "There can be no doubt
that the need for surveillance is becoming increasingly urgent as more and more
potentially harmful chemical and physical hazards are introduced intoc the
environment— into the air, water, and soil and Ivite the food chaln and pharma-
teutical products— by the accelerating growth of industrial technology."

In that same document the goals of epfldemiologic surveillance schemes are
stated to include the provision of information for the protection and lmprove-
ment of the health of populations in the following three ways: reducing ex-
posure to known harmfwl factors:; detecting and preventing exposure to new and
potentially harmful factors; and testing the effectivensss of alternative en—
vironmental control programs.

For planning purposes, eplidemiological surveillance is extremely
valuable as a means of applying existing knowledge to the comtrol of
diseass and dilgsahility. However, epidemiological surveillance 1s costly
and the World Health Organization (1975) recommends that pricrities must
be established to limit the number of surveillance programs where man—
power and rescurces are limited. Factors contributing to such decisions
include: severity of the health effect, degree of expesure and age groups
affected, persistence of the causal agent in the environment, degree of
urgency expressed by the population for surveillance, feasibility of sur-
velllance, likelihood of early interventiomn, and the possibility of utilizing
pre—existing envirommental and health data as well as pre—existing health care
organizations, personnel, facilities and squipment in the surveillance process.

Survelllance atrategies are customarily clasaified ag belng of two typas.
The flrst strategy begins with a substance or phenomenon suepected of per-
petrating one ar many adverse health effects. This approach attempts to
establish the effects of the suspected factor. The second strategy begins
with an existing adverse health condition in a population and attempts to
discover which envirommental hazards may be causal. In both strategies the
eventual goal is to provide appropriate methods of fntervention., The actual
practical applicarion of surveillance is ofcen a somewhat less clearly defined
compromise hetween the two strategles.

Epidemiclogical gurveillance programs are most typically prospective
cohort studies. In essence, these involve the identification of a specific
population at rigk and the accumulation and evaluation of both health and
environmental wonitoring data applicable to that populstion over a certalinm
number of years. These studies have been found to provide the most reliable
indications of incidence and relative risk. However, as is well known, they
are extremely costly, often require many years of observation, and may pro-
duce ethical conflicts. For example, in studying the risk of cancer from a
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particularly ewvirommental pollutant, the invescigaror may withhold protection
af the exposed group t¢ obtain accurate results, at the game time pozsibly
contributing to the productionm of cancer in those individuals. Addicionally,
in order t¢ cbserve carcinogenicity, the study must continue for many years
since the latency pericd of caertain cancers is approximately twenty years or
more. The cost, in mwney and time, of such a program would clearly he enormous.

For the above reasons, retrospective cohort studies are often performed
for high risk, long-term hazards. These, of course, presuppose the existence
of adequate data sources. If the data are availabhle these studies are much
lass costly and do not require premeditated expoaure of a population group
ta a potentially toxic or infectlous substance,

Crosg—pectional gtudies may also be useful and may be related to either
prospective or retrospective data for comparison at a given point in time.

The sources of bias in all of the above gtudy technigues with respect to data
collection, bandling, and interpretation are known to be significant.

A primary consideration in an environmental epldemiology study or propram
is the establighment and maintenance of adequate envirommental monltoring
programs. Attendant to this regquirement are numerous congtraints that shall
be conaldered here. Nevertheless, these constraints are not intended to inm-
validate existing methods and results, but rather to seggest a critical evalu-
2tion of past studies and to emphasize the benefits associated with the
development of an extensive environmental monitoring program for the mainte-
nance of health in a populstion.

Measurement of actual levels of a given pollutant may be compoundad
by the use of equipment of varying levels of accaracy., These levela may
be compared and the differences taken to indicate environmental variability
as oppoged to variability in instrumentation. Furchermore, existing techno-
logy may not possess the capacity to measure certain pollutant levels accu-
rately. In addition, pollutants themselveg may exhibit certain properties
that confound measured results. For ezample, certain pesticides have been
found to adsorb to particulats matter in aquatric gystems thereby preventing
accurate detection of their levels, A great deal of informarion on the
behavior of pollutants in the enviromment is still unknown. Often it is diffi-
cult to determine whether variable results are due tfo instrumentation or
the natural periodicities exhibited by mapy substances.

The relationship of environmental lewvels to the actual exposure of indivi-
dualeg is critical to the surveillaoce process. However, the difficulties in-
volvad in the assessment of this relationship are great. For example, deter-
mination of the exposure of a population ta DDT must include levels in air,
water, and food encountered by individuals whose intake levels may wary. Addi-
tionally, levels of DDT in each of these media may vary. Tt is elear that
measurement of these levels tigt be approximated based on average intake and
exposure levels.

In determination of the actual effect of a substance on living material a
primary consideration is that often there is a lack of knowledge of which
effects are sought, These effects are often masked by a variety of confounding
variables such as: biloclogic adaptation and resistance, sensitization, rare
effects, and multiple effects produced by the seme gubstance. Additional factors
in populations, such as mobility, competing risks and the existence of high
rigk individuals must be considered.

For the developing country the opportunity exists to learn from the mis—
takes and shortcomings of other epidemiological programs for the assessment

iz



of envirommental health. Envirommental monitoring, with an understanding of
its shortcomings, is stressed ag a key factor, along with the establishment

of health records. The purposes of envirommentzl! manitoring are numerous, in—
cluding the regular and continucus maintenance of contrel systems, the provision
of 2 warning mechanisw should levels become excessively high, the provision of
periodic checks on efficiency and effectiveness of the contrel technology and

on emission levels, long and short term envirommental planning, and the eata-
blishient of records of trends in envirommental levels.

Assessment materisl presented in thie chapter does not attsmpt to be

totally comprehensive, because assessment and planning sections are also
included in approprilate topical chapters to Eollow.
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CBAPTER THREE

PEINCIPLES OF ENVIRONMENTAL HEALTH PLANNING

Planning 1z defined by Schaefer (1974) as an "erderly process of de-
fining a problem throvgh analysis, identifying the unmetr nesds and demands
that constitute the problem, establishing realistic and feasible goals, de-
ciding on their priority, surveying the rescurces needed to achieve them,
and projecting administrative action based on the wailghing of alternative
intervention strategies for solving the problem.” .

Envirommental health planning is often carried out by the same people
who will administer the new program. It will often be desirable to call
ypon outside technical conmsultants for advice during assessment and during
the planning process. At the outset, planners should become familiar with
planning being done by other agencies and organizations within the govern-
ment. This is particularly important in the case of economic growth and
development. Through cleee coordination and cooperation with related planning
agencies, an enviroumental heazlth planner can obtain much information needed
for his own planning, and expert tachnical advice. In addition, he can gsen-
gitize these planners to envirommental health Issues and long range health
congegquences of propoaed projects,

Since systematic planning is simply a formalized and documented reascning
process, 1t is possible to identify certain logical principles which are adapt-
able to most planning situations, ineluding environmental health program
planping. Employment of these principles by an envirommental health planner
ghould result in programs which are realjatic reponses to curvent problems and
which lend themselves to acceptance by govermmental decision makers, fund
appropriating bodies, and the general public.

The followlng paragraphs set forth a supgested program planning procedure
enbodying these logical principles., Although presented in a step-by-step
fashion, the cequence of asteps may vary im gome sgituations, and some of the
stepgs will cccur more or lesg simultaneously. In brief, the steps are: examine
situation; set objectivesz and consider alternatives; desipgn program: implement
program; evaluatfon program. Exhibit 1 provides a schematic presentation of
these steps in 2 basic planning model.
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Basic planning model. (¥From Richard (. Toftner. Developing a State Solid
Waste Mavagement Plan, 1.S8. Public Health Service Pub. Ne. 2031, Depc. of HEW,
Washington, D.C., 1970.,}

The first step (1} in the planning process is awareness that a problem exists

and needs to be solved. The second step {2) is to collect and analyze data relating
to the problem. Such analysis makes possible a redefinitiow of the problem and a
forecasting of future situation (3). Problem definition for both the present and
future situation helps to suggest objectives (4) that if achieved would serve to
solve the problems. Two or more alternatives (5) might be svailable for solving
the problem and achieving chbjiectives. The feasible alternative or altermatives
(6) are selected by considering techmical, political, social, and other factors.
Cnce this decision has been made a plan for solutiom of the problems (7) can be
adopted. Actual action for carrying out the plan (8) then follows. Effective-
negg of the plan is measured during itg implementation. These data are fed back
into the continuing plamning process to guide plan modificarions if nesded,

Before developing a new envirommental health pregram or modifying an
on-goling one, it is necessary to acquire as complete a picture as possible
of prevailing and projected conditiona which have a bearing on the program.
The planner needs to know the uature and size of the problem, the status of
current control efforts, and the status of related envirommental health prob-
lems and present and planned control activities. Present and projected re-
sources avallable for & new or modified program must be determined. The
population to be served as revealed by healrh status data, Income data, and
other demographic informatlon must be learned. Economic status and trends
of the area, including plans for development, are important. Physical natute
of the area, l.e. geography, weather, man-made features such as industries,
highways, public utilities and housing must be considered. Other situatiopnal
factors which may affect an attack on the problem, i.e., poltitical constraints,
stace-pf-rhe—art in control methodology and technology, socioculrural demands,
economie feasibility and long range planning canwmot be ignored.

Sources of Data

0f the many kinds of data desirable for program plarning, the most essential
are those which enable a clear delineation of the health problems. FEven
planners with few regources should not proceed until they have adeqguate mor—
tality data, morbidity data, data on envirommental quality, and kmowledge of
conditioning factors (e.g., the susceptibility of populations in terms of age
structure and nutriticnal status as well as knowledge of pertinent health and




and economic development policies). These data are eritical for the defi-
nition of the problem so that it can be compared in size, severity and need
with similar problems elsewhere. These data are also important for the
quantification of the problem so that program progress can be measured. It

is not always possible to satisfactorily describe the ultimate health prob-
lem. It may be necessary to deal with factors which contribute to the ultimate
problem.

Once obtained, data require analyzing before they can serve the purposes
of the program plamner. They must be rearranged, combined, aummarized, and
interpreted. The data required and suggested strategies for analyses will be
presented for each of the major envirommental health subsystems in subsequent
sections.

Certainly thorough statistical analyses of the health problem, resources
and economic ramifications, etc., make subsequent planning decisions easier
and result in sounder programs. However, uonstatlstical informatieon which dees
not lend itself to precise analysis is algo an important facter in planning.
Information regarding the economic and political influences that are part of
the implementation and appropriation decision making process should be care-
fully considered. Additionally, socioccultural information related to the
peoples' attitudes and behavior toward the health problems and the means they
uge to cope with that problem should be considered in the assessment and analysis
process. Detailed and accurate informatiom of this nature will be required if
effective planning and jmplementaticn are to tzke place.

Oblectives

Once the problem and other aspects of the situation have been clearly
determined it is posasible to establish what a contrel program can and should
do. This may be stated in the form of a mission such as: "To restrict air
pollution to a level that is not detrimental to human health and well-being."
Much more essential and meaningful, however, is establishment of objectives
which set forth specific accomplishments, within definite time periods, necessary
for a successful program, both short range (within the next year or two) and
long range (over at least five yearg)., They should be consistent wirh overall
objectives established by the agency which is to operate the program.

While setting objectives is described aza a separate phase of planning, pre-
ceding program design, objectives actually are developed simultaneously with
program design since it is unrealistic to attempt to set chjectives without at
the same time comsidering the general means by which they will be achieved.
Wherever possible, objectives are stated in terms of ultimate effect on human
beings. However, because a cause-and-effect relationship between program effort
and health and well-being is often impossible to establish with our present
state of knowledge, it is often necessary to establish objectives directed to
problems which we aggume to have an adverse affect on man. Thus objectives
may be addressed to changes in envirommental hazard levels, or in the behavior
of polluters. 4An objective in occupational health might be to reduce ashestos
dust levels to a certain applicable standard im a certain percentage of the
asbestos—using indusiries in the state or locality by a certain year, whereas
a more meaningful oblective would he to reduce the ineidence of asbestosls among
industrial workers by a certain percentage within a specifiied time. In some
cages, objectives are directed only to maintaining the states quo and thus are
stated in terms of the prevention of the worsening of a problem during a
apacified tima.



The importance of constructing cbjectives which describe specific
accomplishments within a specified time rcannot be overemphasized. It
must ba pessible later to clearly determine whether or not they were
accomplished.

It will facilitate propgram design if the objectives are ranked io
priority order so that scaled-down alternative program approaches can be
more readily comstructed. Initial objectives will be fairly broad and
few In number. While the program iz being designed and even during initial
operation, it is useful, in additlon, to identify "action steps" which set
forth shorter-term, more detailed program accomplishments necessary for
attainment of the cbjectives. An action step is related to the program
means, or actlvity while the objective speaks only of ends., An action step
may involve a simgle activiry, like training, which leads ro accomplishment
aof an overall objective. (For example, an occupational health program
dction step might be to train a gpecified number of industrial employees in
dust confrol rechniques by a certain tlme.) Many program activities and
consequently many action ateps may be necessary for achievement of one ob-
jective., Identification of essential action steps helps guide program de-
sign by establishing requirements for certain kinds ef program activities
operating at a specified level and requiring specific resources. Tt will
alse factlitare evaluation of progress.

Program Design

The next procadure is to concelve and describe an integrated set of
accivities, procedures, and resources which make attainment of the objec-
tives possiblie. This may involve conceiving and describing a completely
new program or a modified version of an existing program. Objectives should
be proposed to cover a peripod of at least five years: the program should be
projected to cover the same pericd. While the program's gemeral content
regponds to the objectives and action steps, details of its design are worked
out with experienced program administrators versed in up-~to-date contrel
methodologies and knowledgeabkle in technlcal aspecks of program operatiom.
The program should be compatible with related ongeing activities and programs
to minimize duplication, gaps or competition and to foster cogppgraticn and
coordination. It should be congistent with the policies and guidelines
already established or understood. The program should be deecribed im detail,
with its Tequirements in manpower, money, facilities, and equipment clearly
estimatad.

There is usually more than one reasonable program design for meeting
established ohjectives. Therefore, alternative programz should be desipgned.
These may vary much or little with respect to activities, procedures, or
organizational arrangements. Some may be highly innovative apd othera more
conservative. Resource requirements should be worked out completely for each
s0 that cost comparisens can be made. ({For example, the objectives might
be achieved by a program in injury control that included little more than
public Information, as opposed to an altermative which included development
and promulgation of safety standerds and training.) For each alternative
there should be at least one variation which assumes a reduced scale af
operation, and a lower requirement in funds and ztaff. This would represent
a "fallback" alternatlve if sufficient funds for optimum operation do not
become available. The lower scale version is based on dropping or scaling
down some nhjectives or scheduling them for a later date in accordance with
priority rankiog.




Once alternative approaches are established it dis necessary to provide
a basis for choosing between them. The description of each alternative
should include estimates of the total requirements in money, manpower, and
other resources for each year up to at least five years. Thus, it is easy
to compare relatiwve costs uf the warious altermatives. Estimating relative
effectiveness of alternatives, howewver, 1s a different matter. Here the
same difficulty is in identifying the problem and establishing the objective,
and of program effectiveness? Ideally ir is the impact the program might have
on the health and wellbeing of man. Im some cases, present knowledge does not
permit accurate determination of the affect on man and the measurement or
prediction of the impact of an enviromnmental health program on human health
and wellbeing. To determine effectiveness, ocften the same measures employed
in establishing the objectives are used. The question to answer is: Which
alternative program approach will best meet the objectives for the least
rost? Considerations of effectivensees, economic costs versus health benefits
and maintaining equity are also lmportant.

Predictions of the future effect of a program may be imprecise. However,
1f the same basic assumptions are emploved in estimating the Impact of each
alternative, even though the assumpticns may not be entirely valid, the re-
sulting estimates ghould provide a walid base for determining the relative
effectivencss of alternatives., Once a program i= under way, adjustments are
always necessary to allow for errors in the original planning assumptions.

The assumptilons involved will cower such matters as Individual work output,
changes in the nature of the problem with time, and susceptibility of the
problem to control technlques., Where there is a basis 1in experience with simi-
lar ongoing programs or piler projects, assumprions are more rellable since

at least some factors, such as work output, have been measured already.

Once reasonable effort has been made Lo determine relative costs and effec-
tiveness of the alternatives, it 1s sometimes possible to rank the alternatives
in order of potential cost effectiveness, in order of economic costs versus
health benefits, and in terme of number and type «f people served as an assess—
ment of equity or distribution of social justice. Often there are a number
of choices that are equally optimal. The planner has conceived his cbjectives
and designed his program alternatives with full awareness of constraints. He
must now confront those constraints as final limiting factors, He must identify
the alternatives that embody the highest potential effectiveness for the money
and which at the same time are feasible. The optimum alternative in potential
cost effectiveness may, all constraints considered, not be reasonably feasible.
The alternatives chosen may represent a compromise between what theoretically
ie most desirable and what is attainable. Estimates concerning future avail-
ability of funds wsuwally are a principal limfting factor. Since alternmative
funding and staffing have been worked out for each alternative, it is possible
to recommend a fairly optimistic funding level, knowing that if that level is
not realized it is possible to fall back to an alternative which provides for
scaled down operation adjnsted in terms of current priorities.

The plan may be formulated at differemt levels. At the local level there
may be a maximum and minimum plan. 4 regiomal plan may be Formulated through
the integration of local plang. A naticnal plan may be based on the integra-
tion of regional plans. The plan is often a compromise among three elements:
the community, whose health need pricrities will have to be established; the
political structure, as decisions hawve to be made on allocations working within
the limits of available resources; the health planner, who has the possibility
of introducing rationality in terms cof health policy and possible alternatives.



The final proposal should consiat of a written document deacribing the
problem and the situation, setting forth objectives and action steps, de-
scribing the recommended program approach, comparing cost effectiveness, and
describing other factors that helped determine selection ¢f the recommended
approach. Since it must inform and persuade people with 211 kinds of back-
grounds, it should be written in clear, nontechoicsl language.

Unce a plan has been drawn up and formulated, it must be discussaed so
that all these who will be involved will have & say and an input in any
posaible modification before the final decisien is tzken for implementation.
This decision must take into account many nontechnical factors which are poli-
tical, paychological, and seociocultural.

It ig important to note that this invelvement is more than informarive In
value. To the extent te which those responsible for the implémentation of a
plan and its progress have participated in the plan preparation, thers will he
greater agreement ag to the degree of implementation and gatisfaction with the
program. The plan should alsc be discussed with those who will be responsible
for coordimatrion of this plan with those for other sectors. It may be that the
original plan will have to be revised te achieve greater support and ultimate
success, It must be noted that the probability of implemeénting a plan will be
higher if theose respeonsible for finance have pariicipated in the preparation
or preliminary discussion of the plan.

When tcoordipation of a plan is complete, the planr is typically submitted
for consideration to the Minister of Health, the Minister of ¥lnance, and
the Cabinet or Council of Ministers. The final decisions are in the hands of
the politicians who have the legislative and executive regpomsgibiliry. For
this reasom and others documented in earlier gectione of this manual, the health
administration of a country should participate in the overall national develop-
ment planning.

Program Implementation

The implementation of am approved plan will depend on the guality of the
administration and the translation of the plan into an actual operating pro-
gram. Preclse actions required for implementation vary with the kind of pro-
gram. Some of these strategic actions will be diecussed in sections dezling
with the environmental subsystems. Certain facters must commonly be considered:
new legislation to avthorize a new program or major madifications in an old
one may be necessary, regulations, standards, and guidelines to be promulpated
through the programs may hayve to be prepared. Arrangements must always be made
for necessary short and long term financial support. This is often ome of the
most unpredictable of situational wvariables. If possible, the planner should
provide in advance for an cptimum plan and 2 "fall back” plan based on different
scales of operation in the event of less than desirable apprapriations.

Organizationsl arrangements are made elther by establishment of a new
organization or modification of an existing one. 5taff mest be recrulted,
selected, and oriented. Manpower shortages can frustrate the best laid plans.
During program design, general avallability of requisite manpower is considered
in connection with determining feasibility. When severe manpower shortages
are anticipated or materialize duriog implementation, it Is necessary to initiate
the program on a limited basis, employing a.skeleton staff. until srrangements
are made to reduce the shortage. Recruitment and hiring of staff usually is
based on the existing system of the governmenial agency which is to operate
the program, However, the program manager can do much to facllitare meeting
manpower needs. He may arrange {or reclassification of unfilled positions to
achieve higher salary authorizations needed to attract appropriately skilled




applicants. He may review manpower needs and arrange for employment of
individuals with legsger training to perform funmctions traditionally per-

formed by more highiy trained manpower. He may upgrade skills of available
manpower through on-the~job and short term training sponsored by the agency,

and by sending employees to universities for study im appropriate subject areas.

Descriptions of the program should be disseminated to preogram leadership
at each relevant level and detailed operating procedures should be developed
to facilitate execution of procedures and activities. Most actions required
in implementation are carried out in accordance with established procedures of
the apency which is to administer the program.

Cne action which is not usually covered by an agency’s standard procedures,
but which is often of great significance to implementation, comsists of ob-
taining the support of influential groups who have a natural interest in the
proposed program. Particularly critical is support at the community level.
Depending on the program, this might also include professional associations,
civic organizaticns like mothers club=, govermment apencies, and industrisl
groups. Obtaining such support is facilitated if the planner has consulted
these groups during planning and has accoumodated as many of their suggestiouns
as program consistency and effectiveness will permit. Some influential groups
may be opposed to any program which, im order to cope with the problem, in-
volves inconvenience or added costs to them. The propgram implementer must be
egpecially diligent in tryimg to involwe these groups in the planning process
and he may have to seek support from other groups to offset this opposition.

Program Evaluation

Program plapning i= not a one time affair. It provides a sound basis for
initiation of new programs. {mce a program 1s under way 1t mest be centinuously
monitored and evaluated so that adjustments can be made to compensate for situ-
ation changes, errors in estimates and assumptions, and spontaneous changes in
program operation. Every effort must be made to ensure that the program re-
maing relevant and effective. While the program manager is Interested in the
administrative effliclency of che program, the planner is primarily concerned
with overall effectiveness. To make continuous monitoring and evaluation possible
it is necessary to arrange for the regular gathering and analysis of informatiom
regarding the problem, program impact, and program progress. This regquires
regular data reporting from participants in the program as well as from other
gources. Continuous monitoring enables early detectdon of program deficlencies
and permits timely adjustments on an ongoing basis.

The wisdom of establishing specific and measurable objectives and action
steps becomes more apparent when the planner attempts to employ them as the
test of program effectiveness. Objectives are concerned with program impact
on the problem measured in changes for the better such as reduction in mor-
bidity, aceldent rate, wector population, pollution level, or incresse in rate
of compliance with standards and— where possible— improvement in health status.
Action steps should refer to activities leading to the objective such as number
of inspections, reports, and persons traimed. They permit shorter term indica-
tion of program progress. Completion of action sreps, while 8 good indication
of program progreas, should not be confused with program effectiveness, which
is measured only by changes to which the objectives are addressed. Regular
monitoring and evaluation of the program is augmented by pericdic in-depth re-
views and analyses, similar to the original planning process. Once every year
or two, the problem amd other situaticnal factors should be examined anew and
new alternative approaches should be considered and compared, The selected




alternarive may cousist of the existing program, & variation on that pregram,
or #n entirely different program approach. It must, however, take info aceQunt
the ongoing program. It 1s concelwvable that, due to changed circumstances,
planners may recommend termination of a program when the program seems to show
no promise or when the problem has diminished to such a peint that expenditure
of further resources is not warranted. The mssessment of effectiveness is only
part of the evaluatlon procedure. A vital cowponent of evaluation is the
feedback mechanism by which the results of evaluation are fed back inte the
planning process at various levels.



CHAPTER FOUR

PRINCIPLES (QF ENVIRONMENTAL HEALTH SECTCR EVALUATION

Evaluation consists of finding out the extent to which a set of program
objectives has bhaen attained, what unexpected consequences have regulted, and
the general quality of a program. The evaluatien process contains several
general steps which are applied in Jifferent strengths depeuding on the pur—
poses and focus of the evaluation. The general steps are vutlined in this
chapter along with germane issues to be considered at each step. Specifice
eriterion to be applied and tests to be used in the evaluation process are
defined by the objectives of an evaluation and can be found ia the specific
chapters describing environmental subsystems.

An evaluation follows the basic outline presented below,

Preliminaries;

- HReview the history and development of the program or activity under
evaluation. This should be done at an official and unofficial level.
It ghould include determinaticn of the reasons for the evaluation.

- Select an indilvidual, agency, or group to do the evaluation, Thias
person or group should not he inregrally lavelved in the program,
but independent.

- Introduce the evaluator (group or individual) to the history of the
prolect and some key administrators or managers. An attempt should
be made to create an air of cooperation here rather than fear or ap-
prehension which might jinterfere with the accuracy and efficlency of the
evaluation.

Define objectives:

~ Identify the original objectives of the activity or program and any sub—
sequent modifications. Obtain chis infeormation from the administrators
who designed the program as well ag those involved in implementation.

- Identify criteriom by which the program is supposed to be and expectad
to be evaluated., Obtain thig information from adminlserators and review
it, 1f pogsible, with the implementers.

- Identify poasible unexpected or implied objectives as well as unforeseen
consequences which could be found.

~ Ohjectives and criterion will be identified related to several subsystems
within a program.

- Enviremmental objectives attend to changes in the enviromment which may
have affected the outcomes of a program and the probability of meering
objectives, e.g., weather, migratory patterns of people or animals, changes
in economy or soclal activities.

- Time objectives concern when activities were accomplished and what future
time objectives have been set.



- Cost objectives include unforeseen events that may have affected coste.
Finaneing practices and soclal or cultural needs that may affect pay-
ment or financing are considered.

- Personpel cbjectives include: anticipated training, self-sufficiency of
personnel, personpel satisfaction, personnel merale, and persomnel usage.

- Usage objectives Include: attitudes toward program held by the intended
users or people to benefit from ir, problems associated with use, extent
and frequency of use, beliefs about the program held by the people, and
unforesean congequences.

Select measuring instruments:

~ Quantitative, gperation or physical tests should be relevanr and fair.
These should be administered with the cooperation of those involved in
the project.

- Qualitative or evaluative tests will involve general impressions of
e¢lements like the morale of personnel, efficiency of operatiomns, attitudes
of weers, lines of authority, ete. Although these can also be assessed
with esurveys, informal cowversations and observations also provide worth-
while input.

- The validiry, reliability, ehjectivity and relevance of each measurement
instrument should be considered before and after it is uszed. Validity
is the degtee of accuracy with which the instrument measures what it is
construcred to measure. Reliability is the consistency with which an
instrument measures a given variable. Objectivity 1s the degree of con-
cordance betwasn the judgments of independenr and competent gxaminers as
to what censtitutes a geod answer to each of the elements of a measuring
instrument. Relevance is the &xtent to which the criterla established
for selecting questions so that they conform to the alms of the measuring
instrument are respected.

Interpret measurement data: Discuss the evaluation purpose and methods
with operaters and managers of those programs being evaluated. They will offer
insight and information thaf alds in dara analysis and interpretation. Fossible
program alterations and bottlenecks may alsoc be identified.

Make judmments based on the evaluation process and take appropriate action.
One necessary appropriate action is to provide feedback both official and un-
official to those whose programs or personal activities were evaluared. This
helps to identify the mogt effective and suitable future actions and creates
a stronger feeling of cooperation.

This ocutline offers the fundamental steps involved in any evaluation. Such
an evaluation might come after an assegsment and before planning occurs, after
a program has been planned, or after its implementation. Infarmatiom regarding
the specific objectives to be set, eriterion te use, instruments To select,in-
terpretations that are possible and judgments to be made are presented in sub-
sequent sections which provide these details for each envirommental subsystem.



