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I SIMPOSIUM INTERNACIONAL

GESTION Y TECNOLOGIAS APROPIADAS PARA EL AGUA EN PEQUENOS
NUCLEOS HABITADOS

Barcelona, 13 al 15 de Octubre 1998

Grupo de Tecnologia del Agua, UNIVERSITAT POLITECNICA DE CATALUNYA

BIENVENIDA Y PRESENTACION

Autoridades Académicas, representantes de la Administracion, patrocinadores,
conferenciantes invitados, miembros del Comité Cientifico-técnico, participantes en el
simposio, colegas del mundo del agua, sefioras y sefiores, les doy la bienvenida al II
Simposio Internacional sobre Gestion y Tecnologias Apropiadas para el Agua en
Pequeiios Nucleos Habitados, en nombre de la Universidad Politécnica de Catalunya, de
la ETSEIB que nos acoge en sus locales, de la EUETIT en Terrassa, que alberga al
Grupo de Tecnologia del Agua , y de los Patrocinadores del citado Grupo y de este
Simposio

Iniciamos hoy la segunda edicion de este simposio dedicado a los problemas del agua en
los pequefios nucleos habitados. Posiblemente alguno de Vds tiene una idea
preconcebida de un pequefio nicleo habitado, de la gestion del ciclo del agua en él y de
la tecnologia apropiada Incluso esta idea puede ajustarse a las definiciones
practicamente aceptadas aqui en Europa o en otro lugar para; pequefio 0 muy pequefio
abastecimiento, abastecimiento doméstico privado, comercial privado, ... De un modo
mas grifico, cada cual trae su problema conceptualizado, caserio aislado, poblado en
zona arida, nucleo industrial con autoabastecimiento, instalacién turistica o ldica,
incluso, porque no, una nave espacial tripulada. Aspectos como; el nimero de habitantes, ’
la conexion a la red, la vigilancia de la calidad, la gestion integral del ciclo del agua, la
financiacion, la tecnologia empleada, la disponibilidad de recursos hidricos, ... iran
introduciendo matices diferenciales o comunes entre la casuistica existente.

A estas concepciones afiadimos que en la Union Europea mas de 12 millones de personas
habitan en estos pequefios nicleos. Cifras mucho mayores encontraremos a medida que
deambulemos por la geografia del Planeta. S6lo por citar una de las ponencias recibidas,
en un programa en el subcontinente indio, se espera dar cada afio agua a nueve millones
de personas en pequeifios nucleos habitados. Estas cifras son verdaderamente
importantes, pues nos referimos a habitantes, a seres humanos, a congéneres y su
bienestar, su salud, su vida.

En Espaiia hay casos destacables de numero de pequefios nucleos habitados, como el de
Galicia, donde se estiman en mas de 30.000 el nimero de pequefios nucleos, situacion
que comparten en Europa otras zonas de Dinamarca, Grecia y Portugal.

LIBRARY IRC
PO Box 83190, 2509 AD THE HAGUE
Tel.. +31 70 30 689 80
Fax. +31 70 35 899 84
BARCODE: \5‘6’5—.}

Y 201 q84E



En todos los lugares encontraremos esta casuistica. Asi, Catalunya afronta el
saneamiento en los afios venideros de los nicleos hasta 2000 habitantes

Las cifras suelen ser indicativas del conocimiento y definicion de un problema, en
muchos casos también de la soluciéon del mismo. No quiero dar mas cifras al respecto
pues apareceran en las ponencias, pero si indicar que el calificativo de pequefio no se
refiere de manera exclusiva al nimero de habitantes, son otras caracteristicas las que
tendremos que considerar.

De todos modos he de indicar que todos los pequefios niicleos habitados con problemas
tienen unas caracteristicas comunes que son ; falta de una estructura social y falta de una
tecnologia adecuadas y, obviamente, en muchos casos falta un entorno natural con agua
en condiciones adecuadas, ni poca, ni excesiva, con cierta calidad y disponible a lo largo
del tiempo. De las caracteristicas citadas he de destacar la estructura social En ella se
mezclan actitudes individuales y colectivas, atavismos, instruccion, infraestructuras de
servicios, .. Yy la falta de una adecuada estructuracion social encarece el coste de los
proyectos entre diez y veinte veces por unidad servida, cuestionando la posterior
sostenibilidad y adecuado funcionamiento o utilidad del sistema

La participacion de administraciones a diferentes niveles, de las ONG, de las propias
comunidades e individuos afectados, de las empresas privadas y de las universidades, en
los diversos aspectos de la gestion del agua en pequefios niicleos, aporta experiencias si
no extrapolables, si adaptables y , por ello, dignas de ser oidas y tenidas en cuenta. El
conocerlas, ponerlas en comln y observar el progreso de las mismas a lo largo del
tiempo, es el objetivo de este IT Simposio y esperamos que de los venideros a celebrar en
otros paises

He de hacer hincapié en que la sensibilizacion general en los problemas del agua y la
disponibilidad de especialistas listos a participar en estas tareas del agua y la vida, son
crecientes y, por ello, esperanzadoras

Para dialogar sobre todos estos asuntos iniciamos este II Simposio, en el que hemos

mantenido la misma estructura tematica que en el anterior, con la finalidad de marcar una
continuidad en el tratamiento de los problemas entonces aflorados Con objeto de bien
administrar el escaso tiempo de que disponemos, estd previsto realizar unas sesiones
generales, en las que para todos se dara una visién experta sobre cada tematica tratada y
un resumen del material recibido. Acto seguido, las sesiones paralelas, entre las que
tendran que elegir para poder oir parte de las presentaciones.

En esta edicién hemos previsto unos talleres de trabajo sobre aspectos concretos. Estos
aspectos han sido propuestos por colegas del comité cientifico técnico. En ellos tendran
ocasion de exponer problemas, confrontar opiniones y de establecer contactos mas
personalizados Todo ello en el breve espacio de tres dias.

Notaran que hemos unido dos sesiones generales, concretamente la IV Aspectos
sanitarios y la VI Desinfeccion, pues; la VI fue admpliamente tratada durante el |
Simposio, y ademas, la OMS realiz6 un seminario sobre esta tematica antes del verano
en EE.UU., por lo que resultaria prolijo reiterar exposiciones Ademas las aportaciones



recibidas asi lo han manifestado, considerando por lo tanto mas conveniente un
tratamiento conjunto de las citadas sesiones

Durante el Simposio, veran en al programa que se han previsto otras actividades como el
poder contactar con asociaciones y la visita técnica, ademas del encuentro general
previsto para el miércoles por la noche y durante el que reforzaremos la parte mas
importante de estos encuentros, el aspecto humano.

Para cualquier aclaracion pueden dirigirse al personal de la organizacion que distinguiran
por el color de la escarapela.

Quiero agradecer a todos los asistentes el esfuerzo que han hecho colaborando de un
modo o de otro; preparando ponencias, organizando actividades, patrocinandolo,
asistiendo a él y desplazandose a Barcelona y les deseo una agradable y fecunda estancia
entre nosotros

Cedo la palabra al Dr. Emilio Custodio el cual no necesita presentacion y, habida cuenta

de sus méritos, realizarla nos tomaria mas tiempo del disponible para su ponencia
inaugural.

Barcelona 13 de Octubre de 1998
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International Symposmum
Suitable Water Management and Technologies for Small Settlements

WATER SUPPLY IN SMALL SETTLEMENTS AND PERI-URBAN AREAS -
SELECTED ASPECTS

José Alberto Tejada-Guibert'

Summary: A selective review of elements relevant to water supply in small settlements and
peri-urban areas is presented. First, an overview of concepts and figures on what constitutes
basic domestic water needs and the status of water supply in the developing world is given.
Even though there is progress, still about one billion disadvantaged people lack water supply
services. Technological aspects in rural water supply are discussed briefly, highlighting
possible alternative freshwater sources. Current participatory and planning/management
concepts, are contrasted to traditional, centralized top-down approaches. Characteristics of
peri-urban areas and implications with respect to water supply are described.

Key words: water supply, rural communities, peri-urban areas, participation, water
management, developing countries

INTRODUCTION

Though of a general nature, this paper does not attempt to review all aspects of planning,
implementing and operating a rural or peri-urban water supply system, but concentrates on
some current topics. The water supply situation in the developing world is highlighted, as this
1s where the more intense efforts should be made by international and national organizations.
Despite addressing technical aspects of small community water supply and pointing at some
non-conventional sources of freshwater as options, the main emphasis of the paper is on the
emerging approaches for the implementation and management of small water supply systems.
The chapter on peri-urban areas occupies an important part of the paper because the issue of
water management in these areas in the outskirts of the formal city is quickly gaining currency
and importance at a global scale.

DOMESTIC WATER NEEDS

An on going debate in the water supply field is what constitutes the minimum level of service
for domestic use. The World Health Organization, 1996, produced some illustrative
information on the concepts of access and minimum water requirements in rural areas based
on a survey of developing countries. Upon the query on what how far people would be willing
to go to procure water, that is, maximum access distance, the countries gave the following

tally:
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e-mail : ja.tejada-guibert@unesco.org



Distance Number of countries
Urban Rural
50 meters 20 10
100 6 1
250 3 6
500 8 17
1,000 1 4
2,000 - 4

Thus, it may be interpreted that the urban dwellers in about half of the responding countries
would consider reasonable a distance of 100 m from the water source (18 out of 38 countries
reporting), while in the rural areas, a distance of up to 500 m would be acceptable to more
than half (25 out of 42 countries).

Likewise, the number of countries that defined the minimum quantity per person and per day
in rural areas was:

15-20 litres 1
20 19
20-30 S
30-50 10
>50 3

An allowance of 30 I/p/d would be greater or equal than the minimum stipulated by 25 of the
38 responding countries. This quantity may be compared to figures cited below.

The right of meeting basic needs of water for all people has been reaffirmed at a number of
high level intergovernmental conferences, and implicit in this formulation is that 2 minimum
quantity of resource requirements for human and ecological that should be considered in the
allocation of the resource. Gleick, 1998 considers two main categories: (i) the quantity
necessary for drinking water and sanitation (waste disposal) and (ii) the quantity for basic
hygiene (washing, showering, bathing) and cooking.

Basic water requirements for humans should include water necessary for disposing of human
wastes, as the distinct health advantages of access to adequate sanitation facilities, as well as
of protecting drinking water from pathogenic bacteria and other agents of disease, have been
clearly established. While waste-disposal options that require no water are available, it has
been recognized that there are additional health benefits when up to about 20 litres per capita
per day (/p/d) are provided for this purpose. The figures above suggest as basic water
requirement, 25 1/p/d of clean water for drinking and sanitation. This amount is close to the
lower bound of the 20-40 l/p/d range set by the WHO and the World Bank. The
supplementary needs for basic hygiene and food preparation has been estimated at about 25
Vp/d, thus adding this amount raises the basic water requirements to 50 l/p/d. Gleick, 1998,
goes on to propose this "as a new standard for meeting the four domestic basic needs,
drinking, sanitation, bathing and cooking, independent of climate technology, and culture.”

Table 1 presents a summary of the latest information of access to safe drinking water in
developing countries for 1980, 1990 and 1994. The overall world total shows that,
percentage-wise, urban coverage has remained relatively static (77%, 82%, and 82% for 1980,
1990 and 1994, respectively) while rural access to safe water has grown spectacularly (30%,



50% and 70%, respectively). Looking closer, it is evident that gains in the rural sector have
been modest in Africa, Latin America & the Caribbean and Western Asia, and that the bulk of
the increase occurred in the most populous region, Asia & the Pacific, where percent access
went from 28% in 1980, to 53% in 1990 and to 78% in 1994.

In absolute numbers, the gains in rural areas are also more impressive, going from a world-
wide coverage of 691 million in 1980 to 1,953 million in 1994, a nearly three fold increase,
while in urban areas it went from 718 mitlion to 1,315 million in 1994 (less than double).
Thus, even if there was an absolute increase of people served in urban areas, service level may
be falling to keep up with urban population growth! This underscores the much higher rate of
growth of urban areas, often exacerbated by rural-urban migration. The figures of Table 1
show an annual rate of population growth of 3.9% for the urban sector and of only 1.4% for
rural areas for 1980-1994. Yet there were still left 836 million unserved in rural areas, and a
substantial part of the unserved 279 million urban population, are found in the peri-urban
areas. Thus, the unserved disadvantaged population in the developing world is roughly one
billion people.

A similar analysis on access to sanitation service (detailed figures not presented here), reveals
an even more serious problem, which can hardly be set apart from the water supply aspect:
percentage-wise, world-wide coverage in absolute numbers has barely increased (1,472
million m 1990 to 1510 million in 1994) and there 1s an actual decrease percentage-wise
(urban sanitation from 67% in 1990 to 63% in 1994; rural sanitation from 20% to 18% in the
same period). The number of unserved people grew measurably in the same period from 2,599
million to 2,873 mullion. The World Health Organization (WHO, 1996), while noting that a
more rigorous current definition of what constitutes adequate sanitation had undoubtedly
affected upwards the statistics, the comparison with the growth of water supply, means that
governments and communities grant a low priority to sanitation improvements. Evidently,
within an integrated planning framework, water supply and sanitation have to be viewed as
complementary parts of the problem.

WATER SUPPLY IN SMALL SETTLEMENTS
Technical Requirements

It is common to find text book definitions such as "the objectives of a water supply system is
to provide convenient and sufficient access to safe and palatable water in a given design area
during a ‘design period’ of time .. at a minimum burden of cost and operation and
maintenance” (Dahi, 1990). This is correct from a technical standpoint, but social, institutional
and economic viability, and the means to achieve a functional system should not be
overlooked. The methodology for the planning, design and construction of rural water supply
systems with guidelines for the selection of appropriate technology is already well developed.
Some technical concepts are succinctly discussed below.

In the discussion on basic water needs above some figures on minimum per capita
requirements have been shown. For the design of a domestic water supply system one can find
typical water demands, which provide some general guidelines (never a substitute for careful
specific assessment) (Hofke, 1986; Dahi, 1990), such as:



Demands (1/p/d)

1,000 m remote standpost/well 5- 10
500 m remote standpost/well 10- 15
200 m village well 10- 25
100 m distance standpipe 20- 50

Yard connection 20 - 80

Single-tap house connection 30- 60

Multiple-tap house connection 70 - 250

The design water demand needs to take into account various other parameters such as daily
peak factor, projected increase of water demand over the design period, estimated losses, etc.

Suitable water quality gwdelines have been developed by the World Health Organization
(WHO, 1984) and various national authorities, so that drinking water provided to the
consumer satisfies conditions which require it to be, inter alia- organoleptically acceptable
(good taste, no smell, etc.) microbiologically safe (no pathogenic bactera, etc.), chemically
hygienic (no or low contents of toxic metals, etc.), technically acceptable (low contents of
non-pathogenic bacteria, etc.) and radiologically safe. What is acceptable varies according to
circumstances. Rural areas may more tolerant to certain organoleptic and technical factors. A
water treatment plant may be advisable to attain the required acceptability. Suitable guidelines
exist for appropriate practices within a rural or marginal environment, such as the ones issued
by the Pan American Health Organization (PAHO, 1995); in this milieu, the household can
also play an important role in safeguarding the quality of their supply (OAS, 1993).

A water supply system must be implemented in order to provide the desired level of service.
In its wider connotation, the water supply system involves the physical, operational,
management, user response and sustainability aspects. From a conventional engineering
standpoint, a water supply system may consist of one or more of the following technical
components:

- Source and water intake: spring, dug or tube well, river, rain harvesting, etc.

- A pump or pump stations: hand, electric, diesel.

- Conveyance to plant, tank or directly to consumers.

- Treatment plant disinfection, aeration/filtration, slow sand filtration,
coagulation/filtration.

- Water tank or reservoir

- Distribution network to deliver water to consumers.

Engineering-wise, the various options for the six components and the respective design
practices are rather well established (e.g., Hofke, 1986). Unlike water supply systems in cities
in different parts of the world which may be substantially alike, have a substantial amount of
infrastructure already in place and for which the technological options may not vary widely, a
system to serve small communities must be tailored to local conditions: water source, physical
setting seasonal variations, acceptability, affordability, educational, cultural and institutional
factors, etc. Thus the evaluation criteria for the selection of the water supply system in a rural
setting must carefully account for all these factors.

Though it may seem that everything is well in place as far as technology for small water
supply systems is concerned, there is certainly room for innovative approaches. For instance,
Lee and Visscher, 1992, present an interesting array of water harvesting technologies for arid



and semi-arid environments. A wide-ranging study and collective effort was carried out
recently in Latin America (UNEP and OAS, 1997) to identify and characterize alternative
technologies for freshwater augmentation in the region. The general categories applicable to
domestic uses employed include: freshwater augmentation per se (increasing the water
available for withdrawal), water quality improvement and water conservation. Rather
comprehensive lists of contacts and pertinent literature are given. Table 2 presents a
compressed summary of their findings with respect to technologies applicable to domestic
uses.

Planning aspects

Two largely non-technical aspects of community water supply reflecting cuwrrent views of
various international organizations and practitioners are addressed below: (i) the participatory
process, and (i) a new approach to management. These are responses to the traditional
supply-driven philosophy that has been applied extensively by national and international
agencies to the implementation rural water supply programmes, by which decisions are
imposed from the top down, the technical solution and the size of the system are defined by
engineers without any significant involvement of the community, and a main success criterion
of the programme is the number of delivered systems. This philosophy has been questioned as
the rate of failure of the systems so built has been high, as measured by the sustainabili®y &f
the systems and other criteria.

People’s Participation

The importance of instituting a participatory approach is now recognized as a cornerstone of a
correct strategy for successful implementation of projects in the rural environment. The
various definitions of participation (Narayan, 1994) include to varying degrees the notions of
contributing, influencing, sharing or redistributing power, control, resources, benefits,
knowledge and skills through beneficiary involvement in decision making. A good functional
definition of participation is "a voluntary process by which people, including the
disadvantaged (in income, gender, ethnicity, education), influence or control the decisions that
affect them - the essence of participation is exercising voice and choice”. Participation can
take place at various levels and in many modes. For instance, the levels of information sharing
and consultation are ways of exercising influence, while decision making and initiating action
are ways of exercising control. Information flow may be initially one-way, from agencies to
communities, while initiating action may involve an effective empowerment-of the local

population.

The most appropriate types of participation in rural water supply will largely depend on who
owns the water (it may be public, private or common property) and who manages the
extraction and distribution of water. When external agencies intervene to improve the water
quantity and quality or to facilitate access to it, the issues related to rural infrastructure and
choice of technology must be considered. Despite continued investment by governments in
infrastructure, there has been a visible deterioration of the services provided. This has called
for a re-examination on how approach the problem: institutional altemnatives, increased public
sector accountability, strategies to increase the rural users voice. As Narayan, 1994 points out

"viewed in this perspective, the challenge is not one of technology and construction but one of
rules and regulations (institutions) and organizations". The task of the water agencies has thus

changed dramatically in cwrent times, yet many times the agencies cling to the old
"management by blue-print" style: top-down, incommunicative, rigid, with set schedule and



construction completion targets, with self-set success measures, quite different from today’s
requirements.

Notwithstanding the perception about the benefits of participation in the success of
development projects, it has remained a difficult task to document and quantify the benefits.
Narayan, 1994, undertook an in-depth study of 121 rural water supply projects in developing
countries around the world to gauge the impact of beneficiary participation. The results show
statistically that participation was a significant factor contributing to project effectiveness.
Participation contributed significantly to individual and community empowerment and
strengthened local organizational skills. The study examined the role of outcomes at each
stage of the project cycle (macro-project design, implementation, construction, maintenance)
in the final outcome, identifying two major factors:

» Participation was the single most important factor in determining overall quality of
implementation.

e The impact of participation throughout the project cycle was significantly greater
than during any single stage.

Furthermore, in-depth analysis of a number of individual projects led to the following
findings:

e The forms of effective representation vaned tremendously, ranging from
representational committees of users to leadership by elites, and from direct
involvement in construction to supervision of contractors.

e Effective participation did not result when agencies retained control over
implementation details.

e While non-governmental organizations (NGOs) projects represented only 15% of
the total sample, they made up half of the success sample.

e Physical infrastructure and technological issues have been addressed more
effectively than issues related to the social organizations essential to manage the
physical works.

The most fundamental message issuing from this study is that to reach the one billion
disadvantaged people unserved in rural and peri-urban areas with reliable water supply calls
for deep changes in the way rural water projects are designed. A shift from centralized
initiatives to local ownership and control is needed, and from supply-driven to demand-
responsive and participatory approaches, with changes at both sector policy level and at
community level.

The Demand Responsive Approach

In one way or the other, all who discuss now water resources management strategies can be
considered as children of Dublin, as the principles issuing from the International Conference
on Water and the Environment (ICWE) held in Dublin in 1992 have had very strong
influence. The Dublin Principles highlight the finiteness and vulnerability of water; the
necessity of a participatory approach in the water development and management; the
acknowledgement of the central role of women in water management; and the recognition of
water as an economic good. The implications for the integrated planning and management of
water, In its holistic connotations as well as considering the watershed as a planning unit, and
for the involvement of all stakeholders in the process of water management are quite clear.



The principle of water as an economuc good implies that the availability of suitable water has
a cost and that somebody has to pay for it (whether it is the government, the user or somebody
else); it counters the widespread notion that water is a free good and that its availability is
unlimited. Of late, there has been a reaction to the idea that water should be treated
exclusively as an economic good; for instance, the recent International Conference on World
Water Resources at the Beginning of the 21st Century- Water : A Looming Crisis ? (Paris,
June 1998), concluded: "water is a social as well as an economic good"” (UNESCO et al,
1998).

One initiative embracing this last dictum and responding to the call made for a new approach,
1s the Demand Responsive Approach (DRA) for rural water and sanitation advocated by
UNDP and the World Bank. DRA is based on logical extensions of the Dublin Principles
(Sara et al., 1998). The four overarching principles that govern DRA are:

(1) water should increasingly be managed as an economic as well as a social good,
(i)  management should be focused at the lowest appropriate level, -

(iii)  a holistic approach to the use of water resources should be employed, and

(iv)  women should play a key role in the management of water.

DRA i1s explained as "... a radically different approach to rural water and sanitation than what
was done in the past. It requires a new way of designing projects to pay ¢l¥serattention to the
correct incentive structure that will elicit appropriate responses from a wide range of
stakeholders - communities, non-governmental organizations (NGOs), private sector and
government." Water supply should be tailored to meet the economic demand of users (and
not imposed by suppliers). DRA should promote innovation and flexibility and incorporate
learning processes to ensure 1ts functionality. As a consequence, its action should be more
sustainable than those of supply-dominated approaches. A key characteristic is that
communities make informed choices on technology and service levels considering their
willingness to pay, on financial management, on modes of operation and maintenance of
services, etc. Governments play the role of facilitators, formulating appropriate policies agd
providing encouragement to stakeholders; an enabling environment should accompany the
approach for the provision of goods, services and technical assistance, involving the private

sector and NGOs.

The management of water as an economic good is stressed, and it is recommended that
financial policies should send out correct signals linking service levels to actual costs,
maximize cost recovery by capturing community willingness to pay, and make an efficient
and equitable use of subsidies.

A sure test of the value that communities attach to the water services is for them to be willing
to pay at least as much as the cost of providing them (supply-oriented approaches did not
consider this criterion, because it was assumed that the social value of water supply was
always greater than the cost, and governments quite often absorbed the capital costs).
Governments, in an effort to lower costs, created "appropriate low cost technologies", which
generally left communities little choice as to level of service and technology desired. Current
findings point to the fact that demand for water cannot be well-predicted on the basis of
income alone and that "a project targeting only the poor does not require extensive
government subsidy” (Garn, 1998).



It must be kept in mind that while rural water and sanitation services are technically simple,
they are institutionally complex (Sara et al., 1998). All stakeholders should be involved with
the community playing the leading role. DRA requires shifting responsibilities for decision-
making, procurement and financial management away from government agencies to the
community. The institutional framework of the project should seek to encourage intervening
organizations to assume roles in which they hold comparative advantage.

PERI-URBAN AREAS
General Characteristics

Peri-urban areas lie at the interface between the rural and the urban environment. In its
normally accepted connotation, the term peri-urban does not refer to the relatively high-
income, low density, green suburbs or ‘banlieues’ of many first world cities, but to the high-
growth, precarious settlements springing around large cities of developing countries. A
number of definitions have been proposed. According to Habitat-UNEP, 1996, pen-urban
areas include "settlements that are marginal to the physical regulatory boundaries of the
formal city." Typically the peri-urban settlements have uncertain or illegal land-tenure; low
income, high density, and lack of formal recognition. Many times they are situated in fragile
eco-systems: low lying, flood-prone, plains or unstable mountain slopes, deemed undesirable
for the formal expansion of the city. The inhabitants of the peri-urban areas are also often
exposed to effects of waste from legal an illegal industnies located nearby.

It has been estimated that the growth rate of peri-urban areas in developing countries is 1.5 to
2.0 times that of the cities as a whole. The peri-urban areas are where many rural immigrants
settle when they arrive at the city, where they start as small nuclear settlements and then they
expand rapidly. Places close to sources of employment in the urban fringes and where there is
no enforcement of formal controls or regulations are the natural places for these developments
to take place. In their evolution, peri-urban areas may eventually become formally recognized
peripheral communities or they may be absorbed by the formal cities forming low-income
pockets. Habitat-UNEP, 1996, characterize peri-urban developments as shown in Table 3.

Most the peri-urban areas in developing countries remain unserviced by piped water supply.
They depend primarily on vendors who provide water of doubtful quality and exorbitant
prices (typically 10-100 times higher that the formal water rates). Sanitation coverage is even
poorer than that of piped water, a problem which is often compounded by the occurrence of
frequent flooding with inadequate drainage, with an increase of urban-vector diseases. The
high-density of population, which may reach 400 inhabitants per hectare with vertical growth
housing, accompanied by lack of basic services, exposure to industrial wastes and effluents,
and the problems cited above, leads to disastrous sanitary conditions.

Despite the above, peri-urban areas are growing explosively as they gain economic
importance, primarily as sources of cheap labour for the urban industries (and as domestic
help). Many cottage industries, usually of an informal character, start up in the confines of the
peri-urban areas, competing for the limited local water resources. Surprisingly, a growing
€conomic activity in peri-urban areas is urban agriculture, occupying derelict tracts of land,
producing food for local consumption and for sale to the city. This a significant activity,
which implies a greater self-reliance in food production, greater employment opportunities,
beneficial recycling of urban waste, enhancement of the environment. There is scope of
expanding this activity by improved water management practices. Especially in a number of



Asian cities this potential has been achieved (for example, 18% of China’s largest cities are
90% self-sufficient in vegetables; 60% of metropolitan Bangkok is used for urban
agriculture.)

The residents of peri-urban areas are not helpless people waiting for external generous aid to
improve their lot: many are enterprising, ingenious people whose very desire of improvement
drove them to the city. In a number of cases, they make up discrete economic entities with
ability to pay for the improvements of their infrastructure and to embark in other processes of
self-improvement. Thus there is great potential for the joint work with policy-makers and
formal authorities.

There a number of constraints, among them not being part of the formal financial structure of
the city (little or no tax revenue, intensified by the informality of economic activities, limited
or no presence of the banking system, etc.). The legislation and institutional basis are also
weak. Hence, Habitat-UNEP concluded that "the way forward is to apply a holistic approach
... this will call for protecting water resources and ensuring their availability for competing
needs, as well as the delivery of services in an equitable and efficient manner. Critical to this
process will be: promotion of investment; institutional and legislative reforms; human
resources development; and building partnerships among all stakeholders.”

Water Supply in Peri-urban Areas

The Paris Statement (UNESCO and Académie de 1’eau, 1998) recognized the specific and
urgent problems of the peri-urban areas, calling for the design of water pricing policies
reflecting the economic value of water but having social sensitivity and for the active
mvolvement of the local communities in the provision of water services. It also stressed the
need of developing novel technological approaches for the efficient management of water
resources in the urban/peri-urban environment, including dry sanitation as an alternative to
traditional water-borne sanitation and consideration of stormwater as a resource, not as just as
excess water to be evacuated.

Provencher, 1998, conducted a study on water and samtation conditions in peri-urban areas
and cites the various modes shown in Table 4 for domestic water procurement of city dwellers
in developing countries. Normally, a minority in peri-urban areas is able to use piped water.
The consumer will try to maximize his utility according to ease of access, cost and quality of
available water and to the purpose in which it is used. This strategy leads the consumer to
adopt complementary procurement modes, such as using as much as possible ‘free’ resources
(private wells, ponds, rivers, etc.) for non-consumptive uses and buying the strictly necessary
quantity of drinking water (home delivery, tanker truck, public fountain, neighbourhood
resale). As a consequence of feeling as outsiders to the formal system, the individual
consumers in the peri-urban areas tend to be very protective of their limited household
budgets, preferring to pay small sums of money every time water is procured, and this, added
to a limited savings capacity, makes them tend to avoid initial investments (say, for being
connected to the network).

Suppliers in urban centres of developing countries may be classified as institutional sector
(water companies) and non-institutional, often informal sector (water carriers and resale
micro-retailers). Because of the explosive urban growth in developing countries and of their
peri-urban areas, institutional coverage is only partial (and in some cases it is diminishing as it
can not keep up with population growth). Extending the network to peripheral areas requires
considerable investment and the companies have misgivings about the debt recovery since



they question the ability and willingness to pay of consumers there. The shortage of coverage
often leads to the adoption of parallel modes of supply involving the institutional and non-
institutional sectors and the recognition that the connection of every peri-urban home to the
network is not a realistic goal in the short term.

In many developing countries, the gradual recogmtion of the non-institutional sector
contributes to the decentralized management of services while favouring the participation of
locals. Among the ways this recognition is being given, Provencher, 1998, lists: the delegation
of management of collective water taps to private individuals; the gradual legalization of
neighbourhood private resale of water; control of rates charged by water vendors; encouraging
public awareness with respect to public health issues and to the role of consumers as
stakeholders.

Within an integrated urban water resources planning context, an innovative measure suggested
involves the implementation of flexible, evolving solutions in the spatial and time dimensions,
adaptable to changing technical, economic and institutional conditions while remaining
compatible with a long term approach. Appropriate levels of service may be implemented
according to the requirements of the user, differing in technical characteristics and financing
conditions.

There are several examples of cases in which such a flexible approach has been put into
practice. For instance, in Durban, South Africa, three water service alternatives are offered to
households of less-privileged districts: (i) full pressure network, which is the normal service
with metered, unlimited water use and monthly invoice; (i1) intermediate pressure network, by
which a 200-litre tank on the roof of the dwelling is filled from the water main in order to
reduce instantaneous demand from the network, being a more economical and efficient way of
servicing the community, and (iii) system of individual tanks, by which a 200-litre tank
connected to the network next to the dwelling is filled once a day by a controller, limiting
daily consumption to 200 litres per household. In Buenos Aires various institutional solutions
are offered to users wishing to connect to the water network: (1) participative water service,
bartering labour in exchange for connection to the network in the case of small-scale projects;
(i1) employment generation unit, for larger projects: a contractor financed by the provincial
authority hires local personnel to carry out the network extension works, and the user
reimburses the water company over five years; and (iii) fiscal compensation agreement: the
water company advances the funds for the municipality to contract out the trenching of the
extension, but then it is granted a tax credit - the savings to the company go to works in the
peri-urban areas.

CONCLUSIONS

1. Rural water supply coverage is making progress in the developing world, but most of
the gain in the last few years has been in the countries of Asia and the Pacific. Overall,
about one billion people remain without water supply services in rural and marginal
areas.

2. While technology for water supply in small settlements has made significant advances
and there is a considerable body of literature and experience in this aspect, new and
significant alternative technologies to heighten efficiency and to increase the availability
of safe water at competitive costs are being developed.



The traditional supply-driven approaches to rural water supply, which emphasizes
central-decision making and paternalism, has been shown ineffective and new
approaches based on community participation, decentralization, flexibility accompanied
by a learning process, and opening to NGOs and the private sector are emerging.
Working solutions may be technically simple, but they will be institutionally complex in
order to prove functional and sustainable.

(W8

4. There is growing acceptance that water is an economic and social good, and that this
principle should be applied in the implementation and management in rural as well as in
peri-urban areas.

5. Peri-urban areas deserve growing attention as they are a dynamic, rapidly expanding part
of the urban complex, yet they normally lie outside the legal and regulated boundaries of
the cities. The inhabitants are mostly rural disadvantaged migrants, and they pose urgent
water supply and sanitary demands.
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Table 1. Access to safe drinking water in developing countries, by region, 1980, 1990 and 1994 (millions)

Percent Percent Percent
1980 with Number 1990 with Number 1994 with Number
Region and Country  Population Access Unserved Population Access Unserved Population Access Unserved
AFRICA
Urban 120 83 20 201 67 66 239 64 86
Rural 333 33 223 432 35 279 468 37 295
Total : 453 46 243 633 45 345 707 46 381
LATIN AMERICA &
THE CARIBBEAN
Urban 237 82 43 314 90 32 348 88 42
Rural 125 47 66 126 51 62 125 56 55
Total : 362 70 109 440 79 94 473 80 97
ASTA & THE PACIFIC
Urban 549 73 148 829 83 140 955 84 150
Rural 1,823 28 1,313 2,097 53 989 2,167 78 477
Total : 2,373 38 1,461 2,926 61 1,129 3,122 80 627
WESTERN ASIA
Urban 28 95 1 45 87 6 52 98 1
Rural 22 51 11 27 63 10 29 69 9
Total : 49 75 12 72 78 16 81 88 10
TOTAL
Urban 933 77 215 1,389 82 244 1,594 82 279
Rural 2,303 30 1,612 2,682 50 1,340 2,789 70 836
Total ; 3,236 44 1,827 4,071 61 1,584 4,383 74 1,115

Source: WHO, 1996 and Gleick, 1998




Table 2:

Summary of Alternative Technologies for Freshwater Sources (adapted from UNEP and OAS, 1997)

Technology Apphcations Extent of Use | Operation and Level of Costs Effectiveness Suitability Advantages Disadvantapes Cultural Future Development
Maimtenance Involvement Acceptabihty of the Technology
Rammwater Domestic use, Widespread Low Community Low High Widespread, but Simple and easy | Dependant on ramfall | High Better quality control
harvesting (roof | some agriculiural decreases as other | (o construct needed
calchmenl:) use options become
' available
Fog harvesting Domestic use, Pacific coasl of | Low Community, Moderate | High under Limited (o areas Prowvides good Requires a Expenmental Improved distribulion
Agncultursl use, | Lalin Amenca, NGOs and optimal where heavy fogs quahity water supplementary water syslems needed
Industnal use and countnes govermment conditions occur waler-poor areas | source
Runoff collection | Agricultural use, | Widespread Low NGOs and Maderate | Moderate Widespread Provides water m | Requires proper topo- } High Improvements of design
smail dams, Domestic use government to high dry penod, graphy, unpervious for safety, water
impoundments suitable for soils, can be costly, tighimess & reduction of
mulliple purpose | evaporative losses cvaporalion losscs
Walter conveyance | Prunanly By tanker in Moderate Govemmeni High High Prunanly ag an Waler 1s delivered | Very costly 1o use ma | Limiled due to costs | Tmproved distribution
domestic use the Canbbean , emergency measure, | to the potnt of routine basis frastructurc needed
widespread by and in areas where | need
pipeline/ water is unavatlable
aqueduct
Artificial Daomestic use, Widespread Low Community and Low to High Widespread Can reduce Can introduce High Pollution controls
recharge of Agncultural use government moderale groundwater pollutants mto the needed
aquifers sality groundwater
Groundwater Agricultural use, | Widespread Low to Commumity and Low to Moderate (o Widespread Uses renewable Replacement pans High m rural areas Traimng in pump
pumping using Domeslic use moderate NGOs high high especially n areas energy sources may not be readily mamlenance and repair
non-conventional where conventional available 1s needed
energy sources encrgy sources are
scarce
Desalination Doinestic use Canbbean Moderate 10 Govemment High High Prinarily in coastal | Uses an Energy-intensive and Lunited due 1o cosl More cost-cffective and
high or island areas "unfunited “ very costly 1o use on a | and techiical “lower-tech “design
where freshwaler 1s | source of water to | 1outme basis requirements improvements are
not avaiable produce high needed
quality waler
Clarification Damestic use Widespread Low Community Low Moderate Widespread in areas | Tt 1s a natural May encourage the High Idennficahion of other
using plants wilh suitable plants | process spread of undesirable sutlable plants 1s needed
plants (such as water
hyacinth)
Disinfection Doineshic use Widespread Low Community and Low High Widespread Effecuve agamst | Boiling 1s energy High Improved manageinent
govermment most pathogens mtensive , chlonnation methods needed for
preseanls some safcty chloimalion systems
concerns
Filtration Domestic use Widespread Low Community, Law 1o Moderate to Widespread Can be applied at | Filter mamtenance 1s High Improved filier
NGOs and moderate | high scales ranging required , media or efficiency 1s needed
govemment fiom houschold 1o | skilled techumicians may
regional nol be available
Water Domestic use, Widespread Low Conununity , Low to High Widespread Reduces demand | lmtial cost of Moderate to high Public awareness
conservation- Some industrna} some govemment | moderate for water from implementation imay be needed
dual systems, low- use public supplics by | somewhat higher than
Slow fixtures, 50% or more altematives, dual
syslems can cross-
others conlammale

-
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Table 3. Phases of Peri-urban Development

CHARACTERISTIC EVOLUTION
Settlement Pattern Informal Developing Quasi-formal Formal
Intermediate
Description Scattered dwellings, Numerous High density with Formal housing
poorly constructed dwellings, scattered formal
better constructed housing
Infrastructure Non-existent Alleys etc develop, Street systems Infrastructure exists
commurnuty develop, strong municipalities
organisations community formed
created organisations and
informal
governments
Need for investment High High Moderate Low
Source of [nvestment Extemnal External Cash Becoming internal Internal
Internal Labour
Land tenure None Very few land Some land High level of
OWIETS ownership ownership

Source: Habitat & UNEP, 1996

Tabled. Common Water Procurement Modes in large Cities in the Developing Countries

Service mode | Water access Use Specific Water Payment Cost per cu.
conditions consumption quality cenditions m. of water
(Vinhab./day)
Individual Prnivate tap in All uses 150t0200 | Usually good Monthly P
service line home or mvoice
nearby
(courtyard)
Public Transport, Drinking 20 to0 30 Contamunat- | Cash payment 10P
fountain queue at 1on possible
fountain at fountain
Delivery Home Drninking 5t020 Vanable Cash payment 30P
delivery
Private well | Access close Washing, 50 Poor Individual "free"”
to dwelling laundry (salmity) maintenance
Uncontrolled | Access close Washing, 50 Paor "free"”
source (pond, | to dwelling laundry (contaminat-
river) on)

Source: Provencher, 1998
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BACK TO THE BASICS:
SOURCE WATER PROTECTION FOR
SMALL COMMUNITY SYSTEMS
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Summary

Source water protection, perhaps one of the oldest forms of water supply management, has
recently received renewed attention the United States. Even as water treatment technologies gear
up to meet the demands of an increasing number of complex contarminants, simple source water
programs have become the first line of defense in a comprehensive national safe dnnking water
program. The history of the return of source water protection programs to the policy arena, and
the accompanying recognition of the critical role of public participation, offer valuable lessons in
the development of water management policy and practice. Source water programs are
particularly relevant to small community water supply systems, where resources are scarce and
community participation is likely to be available and effective.
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BACK TO THE BASICS:
SOURCE WATER PROTECTION FOR
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INTRODUCTION

The management of public water supplies is constantly evolving in response to changes in social,
technological, and environmental conditions and the sophistication of our knowledge in each of
these areas. One method of observing this evolution is by studying changes in the laws that
societies devise in order to insure public health through the regulated management of water
supplies.

In the United States, some form of federal control over the management of public water supplies
has been in place for more than 100 years, with the most dramatic changes occurring in the last 30
years. Numerous different approaches have been legislated in response to technological change,
improved scientific methodology, public demands for safe drinking water supplies, and political
compromise. Evidence of the efficacy of these approaches has come from experience. Through
the democratic process, feedback from stakeholders has cycled through the political and
administrative process to re-emerge in improved laws and regulations.

Source water protection, perhaps one of the oldest forms of water supply management, has
recently received renewed attention the United States. Even as water treatment technologies gear
up to meet the demands of an increasing number of complex contaminants, simple source water
programs have become the first line of defense in a comprehensive national safe drinking water.-
program. The history of the return of source water protection programs to the policy arena, and
the accompanying recognition of the critical role of public participation, offer valuable lessons in
the development of water management policy and practice.

Source water protection programs are particularly relevant to small community water supply
systems, where resources are scarce and community participation is likely to be available and
effective. This paper reviews the historical development of drinking water regulation in the
United States and the process that led to the institutional re-emergence of source water protection
as a water management strategy. It describes the structure of the U.S. source water protection
program and discusses how source water protection has become an effective management strategy
for the delivery of safe, affordable water supply in small communities.
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HISTORICAL PERSPECTIVE OF WATER REGULATION IN THE U.S.

Early develogments

Proximity to a readily accessible source of safe drinking water was a necessity for communities
during the early settlement of the North America. Local laws to protect source water protection
were well established even during the colonial period.

There shall be no man or woman dare to wash any unclean linen, wash clothes, ...
nor rinse or make clean any kettle, pot or pan, or any suchlike vessel within
twenty feet of the old well or new pump. Nor shall anyone aforesaid within less
than a quarter mule of the fort, dare to do the necessities of nature, since by these
unmanly, slothful, and loathsome immodesties, the whole fort may be choked and
poisoned.

Governor Gage, Jamestown Colony, 1610 Proclamation (USEPA, 1996¢)

As population densities increased, so did sources of disease and pollution. Household wells were
no longer safe from contamination and many settlements organized to create public water
supplies. Whenever possible, communities secured upstream reservoirs as their source of supply
and restricted access to these areas in order to preserve water quality. While all of the county’s
large cities experimented with privately operated water systems, most quickly adopted
municipally operated systems, thus establishing the role of government in the management of
water supplies (Baumann and Dworkin, 1978; Blake, 1956).

In 1854, Dr. John Snow’s careful studies of London’s cholera epidemic demonstrated that water
was the most likely carrier of the deadly disease. By 1884, the causal agents for both cholera and
typhoid had been identified and isolated and the role of drinking water in their transmission was
confirmed. Treatment technologies using filtration and chlorination developed soon afterwards,
but the role of water in transmitting deadly diseases had become firmly established.

Federal efforts to regulate water supplies in the U.S. began in 1893 with the passage of the
Interstate Quarantine Act. This act authorized the Surgeon General and the U.S. Public Health
Service (PHS) to create regulations that would prevent the introduction and transmission of
communicable diseases. The first regulation promulgated under the Act was to prohibit the use
of common drinking cups on interstate trains. Two years later the first water standards were set
for the 800 water systems that provided water for interstate passenger trains. These regulations
were later expanded to include water systems that provided water for bus and airline services.

In 1942 regulations were enacted to require bacteriological testing of water supplies, and four
years later voluntary water quality standards were made applicable to all U.S. water supplies. In
1962 these regulations were revised, setting standards for 16 different contaminants, including
biological and, for the first time, inorganic chemicals. However, the PHS was given little power
to enforce the standards and they were widely ignored. A 1969 PHS survey found that less than
less than 60% of all systems could meet water quality standards (Jesperson, 1997; Raucher,
1996).



1974 Safe Drinking Water Act

Throughout the 1960s, evidence of the health effegts of pollutants in the environment increased
dramatically. Citizen concern over the risks from these pollutants translated into a demand for
increased action by government. In 1970, federal agencies were restructured and the U.S.
Environmental Protection Agency (USEPA), was established to address environmental problems.
Responsibility for the regulation of drinking water was transferred from the PHS to the USEPA.

Legislative efforts to create enforceable drinking water standards began in 1971, but quickly
stalled in Congress. In 1973 the Environmental Defense Fund, a prominent citizen advocacy
group, published studies that identified the presence of carcinogens in the drinking water of the
city of New Orleans and communities along the Ohio River Valley. These studies pravided the
necessary visibility and urgency to spur legislation forward. In December of 1974 the Safe
Drinking Water Act (SDWA) was signed into law. SDWA authorized USEPA to set non-
mandatory health-based maximum contaminant level goals (MCLGs) for “any substance that may
have an adverse effect on the health of persons”. Enforceable maximum contaminant levels
(MCLs) were required to be set as close to MCLGs as possible. Congress specifically instructed
the USEPA to consider technical feasibility an@® oo#ts when setting contaminant goals and levels.

While the USEPA would ultimately be responsible for the enforcement of SDWA, States were
given the option of assigning a State agency to assume primary responsibility (primacy) for
monitoring and enforcement. The Act also contained provisions for setting fines and other
administrative procedures to enforce compliance (Jesperson, 1997; Raucher, 1996).

1986 SDWA Amendments

In the first seven years following the passage of the SDWA, USEPA promutgated regulatians for
15 inorganic compounds that had previously been part of the PHS voluntary standards. Between
1981 and 1986 further implementation of the SDWA was effectively stalled by the Reagan
administration’s opposition to what it perceived as unfunded federal intrusion into a
respoasibility of local governments.

In reaction to the 5 years of inactivity under the Reagan Administration and the scant progress
made in the first 7 years of the Act, the 1986 SDWA Amendments were both aggressive and
prescriptive. Congress specified a list of 83 contaminants for which the EPA was to promulgate
rules by June of 1989, with 25 additional contaminants to be added to the list every three years.
Little flexibility was allowed in meeting the mostly technology-driven standards. Congress did
not appropriate any funds to assist the Stafes with the significant administrative and compliance
costs that were associated with the program. The 1986 Amendments, with their focus on
carcinogenic compounds and chemical pollutants, were difficult to administer and expensive to
implement. ‘(Raucher, 1996)

1996 SDWA Amendments




Congress’ attempt to stifle further executive office interference and USEPA regulatory reticence
resulted in an equally ineffective policy. The USEPA was charged with issuing rules for a large
number of contaminants. The burden of creating these regulations prevented USEPA from
attending to other pressing water supply problems, such as the persistent, and occasionally
dramatic, problems caused by biological pollutants in compliant systems, such as the much-
publicized outbreak of cryptosporidiosis in Milwaukee in 1993.

State regulatory agencies and water supply utilities also continued to complain that the 1986
Amendments were prohibitively expensive to implement. Small community water systems were
affected the most, since these systems lacked the economies of size needed to afford the required
treatment technologies. Few small systems had access to sources of capital that could be used to
borrow funds for the purchase of such technologies, and many lacked the technical expertise to
evaluate alternative forms of treatment. Small system managers also argued they were being
unfairly burdened by having to provide treatment for contaminants that could not possibly be
present in their raw water supplies.

Seven years after the passage of the 1986 Amendments USEPA continued to struggle with
rulemaking for the Act. In 1993, a radically different Congress made appropriations for the
continued operation of the USEPA contingent upon delivery of a rulemaking progress report.
The USEPA report described many of the problems with the 1986 Amendments and
recommended numerous changes. Advocacy groups for water utilities, public health
organizations, and environmental interests lobbied Congress to again amend the SDWA. In
1996, Congress overwhelming passed new Amendments to the Act.

The new Amendments reversed the prescriptive approaches of the previous legislation and
adopted many of the recommendations of the 1993 USEPA report to Congress. The new
. Amendments contained changes in four principle areas:

new and stronger approaches to prevent pollution

better information for consumers and efforts to enhance citizen participation

prioritization of regulated contaminants and risk assessment

significant funding resources through the Drinking Water State Revolving Fund (DWSRF)
(USEPA, 1996) )

In passing the Amendments, Congress had abandoned the one-size-fits-all approach of earlier
legislation, with its largely after-the-fact regulatory penalties. In it place, they created a flexible,
preventive approach, which put States in control of the programmatic and administrative details,
and supported them with funding and technical assistance.

The 1996 SDWA Amendments and small community water system

The 1996 Amendments contain several provisions that specifically target small water systems,
alleviating many of the problems of previous regulations. These provisions explicitly recognize
the differences in costs, technology, management capacity, and risk characteristics of small water
systems.
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Technical assistance and Technology assistance centers - USEPA may provide technical
assistance, and funding for technical assistance, and establish technical assistance and training
centers for small water systems.
Water conservation — All water systems are required to prepare for water conservation plans.
USEPA must issue specific guidelines for water systems that serve less 10,000 people.
Small system technologies - USEPA must publish a list of affordable treatment technologies
for three categories of small water systems, by the number of persons served: 25 - 500, 500 -
3,300, and 3,300 - 10,000. When listing technologies and treatment techniques USEPA must
consider the quality of source water to be treated.
Variances - If the technology to meet compliance standards is not affordable, small systems
can use next best technology. USEPA must list such alternative methods when issuing
regulations for small water systems.
Prevention - Improved opportunities for safe water supply through operator certification,
technical, financial and managerial capacity development, and source water protection.
Funding - 15% of the annual allotments of DWSRF are reserved for systems that serve less
than 10,000 people.

(Freedman, 1996; Pontius, 1996; Saxena, 1997; USEPA, 1997)

The 1996 Amendments also require that primacy States create a source water assessment program
(SWAP) to determine the potential of contamination of public water supplies, and authorize the
establishment of source water protection (SWP) programs as a vehicle to reduce the threat of
source contamination. SWP programs can be developed by any water system, however, they
provide an especially effective tool for small water systems to reduce cost, while improving and
protecting water quality.

THE STRUCTURE OF WATER SUPPLY SYSTEMS IN THE U.S.

Definitions of public water systems

The difficulty of maintaining national drinking water quality in the U.S. can easily be appreciated
by looking at the structure of U.S. water supply systems. A public water supply (PWS) system is
simply defined as one that provides water for human consumption. To qualify, a system must
provide service to a minimum of 15 connections, or 25 individuals, \_Nhich receive water for at
least two months of the year. In the U.S. there are more than 200,069 pui¥fic witer supply

systems.

A PWS can be either a community water system or non-community water systems. Community .
water systems (CWS) are those that provide service the entire year. Operators of these systems
have the highest level of responsibilities under the SDWA and face the greatest regulatory
requirements. Approximately 30% of all PWSs are community water systems.

Non-community water systems can be either transient or non-transient. Transient non-community
systems (TNC) serve customers who are transient and in non-residential areas, such as,



campground, motels, or gas stations. Regulations for these systems are less rigorous, since
consumers face little risk of health threats caused by long-term exposure to contaminants. Nearly
60% of all systems fall into this category.

Finally, non-transient, non-community water systems (NTNC) provide daily service to the same
non-resident individuals for more than least 6 months out of the year. These systems account for
about 10% of all the PWS systems, and include schools, offices, factories and other large
institutions that have their own water supplies. These systems make up about 10% of all PWS
systems (Boisvert and Schmit, 1996; EPA, 1993).

Regulation of small water supply systems

Of the more than 57,000 community water systems, more than 90% serve communities that meet
the USEPA classification of small (service population between 10,000 and 3,300) or very small
(less than 3,300). About half of these small and very small systems are located in rural counties
and use ground water as a source of supply. While these systems account for less than 10% of the
population served by U.S. water systems, they account for an inordinate percentage of SDWA
violatigng (Boisvert and Schmit, 1996; MacDonald, et al., 1996).

Small water supply systems present a challenge to regulators just in the sheer number of systems
that must be monitored. Since water supply is inherently a decreasing cost enterprise, small water
systems lack the economies of size that allow larger systems to hire sophisticated operational and
management staff, gain easy access to capital, and purchase improved administrative and
treatment technologies. The per capita cost of complying with water quality standards based
upon administratively mandated treatment technologies was unaffordable for most of these
systems (Cromwell, et al., 1992; MacDonald, et al., 1996, Raucher, et al., 1994).

Source water protection programs can be particularly appropriate for small community water
supply systems, especially in rural areas. These systems are likely to have simple, easily
disrupted water sources and few financial or technical resources to address pollution problems.
Small community systems in rural areas are especially prone to source pollution because of the
dominance of on-site wastewater treatment systems, agricultural and livestock practices, illegal
disposal of hazardous wastes, and a lack of zoning or other institutional controls on potentially
dangerous pollutant releases. On the positive side, small communities are often in a much better
position to tap community resources necessary to plan and implement source water protection

programs.

SOURCE WATER PROTECTION PROGRAMS

The Cost of doing nothing

The addition of source water protection provisions into the 1996 Amendments were metivated by
repeated incidents of the pollution of water sources, and the high costs of remediation.
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A dry cleaner in Brewster, NY disposed of chemical waste into a dry well, contaminating the
water supply for 1,650 residents. Cost of remediation: $250,000.
In one small community in Oregon, contamination of two drinking water wells resulted in
clean-up costs in excess of $500,000. Residents had to use bottled water for drinking and
cooking purposes for two-years until a treatment unit was installed.
In Exton, PA, population 14, 335, engine solvent from a local business escaped into the
community’s drinking water supply. Cost of remediation: $10, 967,000.
In Montgomery County, MD, leachate from the county landfill polluted the water supply for
145 rural residents. The county paid $3 million to connect the residences to the closest
available water service and will pay the cost of supplying the homes with water
(345,000/year) for the next 50 years.
The city of Wichita, KS, located in the dry western portion of the U.S., lost the use of 2.5
billion gallons of previously safe water to contamination by industrial solvents.

(Ainsworth, et al., 1996; Hubbard & Yuhas, 1997; OHD, 1997)

Numerous direct and indirect costs can be attributed to the failure to protect source waters:

Contaminated water can cause temporary or permanent health damage to individuals.
Polluted waters increase the cost of treatment for utilities and customers.
Highly technical and expensive consultations may be required to tstimate the extent and
magnitude of water pollution problems.
Seriously polluted sources may be economically unrecoverable, thus requiring water users to
pay the cost of developing a new water source.
Water source pollution may result in costly litigation by parties who have been harmed by the
pollution or loss of water supply.
Polluted water sources may have detrimental impact on aquatic ecosystems and migratory
species.
Information campaigns to announce the pollution of water supplies, and the actions
consumers must take in response, can be expensive and politically damaging. _
Negative press reports of polluted water sources can negatively impact a community’s public
image and opportunities for future economic development.

(Ainsworth, et al., 1996, USEPA, 1996¢)

Benefits of source water protectisi

SWP programs can provide easily quantifiable economic savings in terms of avoided costs and
other difficult to quantify, but no less real, benefits. States can save resources that would
otherwise have to be devoted to compliance assistance, oversight, and enforcement. Likewise,
water systems with SWP programs in place are eligible to receive regulatory relief from
monitoring responsibilities, and receive waivers for unnecessary treatment processes. Evidence
from the Wellhead Protection Program, which has already been implemented under previous
legislation, suggests the magnitude of savings that are possible. The State of Massachusetts
estimated that its public water supply systems saved $22 million over a 3-year compliance cycle;
the state of Texas estimated $49 million for a 2.5-year cycle. State water officials in Maine
estimate that 15 systems saved $108 million by avoiding the need to install filtration equipment.



L
{_&g}é@:\;.g@-
T

SWP programs also play a role in reducing health risks, maintaining real estate values, avoiding
job losses and improving the ability of communities to attract new business. Innovative design of
source water protection areas can enhance the natural and aethetic environments of communities,
improve wildlife habitat, and promote biodivensty (Ainsworth, et al., 1996; AWWA, 1997;
USEPA, 1997c¢).

Source water assessments

The 1996 SDWA Amendments contain two sections that relate to source water protection; one is
mandatory, the other voluntary. States must submit a source water assessment plan (SWAP) for
all community water systems. In addition, States are authorized to establish voluntary
partnerships for source water protection. These “petition” programs, while optional, are a
prerequisite for water systems to be eligible for monitoring relief. Grants are available from
USEPA to assist in the establishment of these programs. Both the legislation written by Congress
and the rulemaking written by USEPA encourage a maximum degree of integration with existing
programs, data sources, funding and legislative authorities.

In August of 1997, the USEPA issued guidance to the States for both the assessment and petition
programs. Using this guidance, States with primacy must perform source water delineation and
assessments for all (over 200,000) public water systems in the country. Each State was allowed
to dedicate up to 15% of their 1997 Drinking Water State Revolving Fund (DWSRF) allocation
for this purpose. SWAPs must be approved by USEPA prior to implementation and assessments
must be completed within two years after program approval. States must make the results of the
source water assessments available to the public (USEPA, 1997¢).

In order to gain USEPA approval, SWAPs must contain four required elements. First and most
importantly, SWAPs must provide for adequate public participation. States are advised to
convene both technical and citizen advisory committees to assist in the development of their
SWAPs. Every effort should be made to ensure that these committees represent a diversity of
perspectives. States must also conduct public hearings, workshops, or other types of forums to
provide “meaningful and substantial” opportunities for general public involvement. In their
SWAP approval submittal, States must include a “responsiveness summary” that shows how
public comments were used in the development of the SWAP (USEPA, 1996c¢).

Second, SWAPs must describe the approach that will be used in their assessment of source water
areas, and explain how the goals of the program are consistent with the goal of national safe water
policy. USEPA suggests that the approach include all relevant, available information from other *
State and Federal programs. Assessment approaches should be “differential”. They should
recognize differences in the potential threat to water supply based on characteristics such as:
system size, local hydrological conditions, land use patterns, or in the case of small water

systems, any special funding or technical assistance that may be required because of a lack of
technical expertise or economies of scale.
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Each assessment approach must also include three legislatively mandated elements:

1. Delineation of the source water protection area

States must determine the areal extent of watersheds and recharge zones for each public
water supply system. Techniques for determining source areas will differ depending upon
the type of source (ground water, surface water, ground water/surface water interface).
Many States have already prepared partial source water delineations to comply with other
wellhead, watershed and agricultural programs. States are advised to employ these
existing resources and data in their SWAPs.

2. Inventory of contaminant sources within the delineated source water protection area
States need to compile a list of their “contaminants of concern”. The list must include, at
a minimum, all those contaminants that have regulated maximum contaminant levels, as

well as the microorganism Cryptosporidium. States must also indicate other “significant
potential sources” that will be investigated during the assessment.

3. Determuination of public water supply susceptibility

States must prepare a "susceptibility determination” for all public water supplies. Such a
determination should take into account hydrologic and hydrogeologic factors, inherent
characteristics of the contaminants (e.g., toxicity, environmental fate and transport); and
characteristics of the potential source of the contaminant (location, likelihood of release,
effectiveness of mitigation measures). States need consider that susceptibility will be
greater in small source water areas, where contaminants are likely to be closer to water
supply intakes. The analysis of susceptibility is intended to become the instrument that
transforms the assessment inventory into a useful decision making tool.

Third, states must describe the procedures that they will use to make the results of source water
assessments available to the public. Web sites, water bill stuffggs, articles generated in local
newspapers, and free copies of assessment summaries, are all methods that can be used to ensure
that citizens are well-informed, and thus educated and motivated to participate in source water
protection activities. USEPA recommends that reports to the public include a list of
contaminants, clearly written narratives, and easily interpreted maps.

Finally, States must describe how the approach that they selected will be implemented.
Timetables, describing the order of program element, must be included in the submittal. The
SWAP must also include a description of the technical and financial resources that will be used to
implement the program and a description of how the SWAP will be coordinated with existing
programs. Submittals are also required to explain how States will report progress to USEPA and
the process by which assessments will be updated (USEPA, 1997¢).

The primary congressional intent of source water assessments was not to create masses of unused
and unusable data, but rather to stimulate action. SWAPs are intended to provide States, water
systems and citizens with the information, tools and resources needed to form partnership to
address source water problems at the community level. Each element of the SWAP is linked to



this action goal. In their implementation proposals, States are strongly encouraged to describe
how their SWAPs will serve as the foundation for the development of SWP programs.

Source water petition programs

The core purpose of source water assessments is to provide a strong basis for developing,
implementing, and improving SWP actions, “for the protection and benefit of public water
systems”. While the 1996 Amendments do not confer any new regulatory or enforcement
authorities upon the states, many of the provisions require USEPA to further incorporate SWP
into drinking water regulations, particularly as a basis for increased regulatory flexibility
(USEPA, 1997c).

States are encouraged to develop Source Water Quality Protection Partnership Petition Programs

and submit them to the USEPA for approval. Under such programs, owners and operators of

water systems, local governments, resource agencies, and affected citizens can petition the States
to receive technical and financial assistance to establish SWP partnerships. The purpose of these
partnerships is to develop voluntary and incentive-based strategies for the long-term protection of

source water.
Successful development of local SWP partmerships hinges on three key steps:

1. Local Teams

The organization of efforts to prevent contamination of water supplies requires a team of
responsible individuals who can guide the process in a cohesive, efficient manner. Teams
should consist of representatives of the PWS and well-informed individuals, who can
focus on the primary objective of protection of drinking water sources, while recognizing
the constraints from other ongoing activities in the watershed. It is the intent of the
SDWA legislation that the public participation process required during the SWAP will
serve to attract a core group of individuals that will evolve into SWP teams.

2. Management Measures

The basic goal of SWP is to reduce or eliminate potential threats to drinking water
supplies within source water protection areas, either through federal, state, or local
regulatory controls, or by using non-regulatory, voluntary measures. Selected
management measures should avoid unnecessary adverse effects, while striving to support
conservation and other benefits from watershed protection. Land-use controls, regulatory
measures, and other methods have traditionally been used for a variety of purposes in
controlling the impacts of municipal growth. When proposed and support by local
groups, these tools can also serve to protect drinking water supplies.

3. Contingency Planning

The formation of SWP teams to address source water issues provides an excellent forum
for the development and implementation of both long and short-term drinking water
supply replacement strategies. Such strategies can assure that consumers continue to
receive safe drinking water in the event of source contamination. Such contingency plans
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can also prove useful to communities during natural disasters or other physical disruptions
of water supplies.

States can develop and submit SWP programs to the USEPA at any time. The adequacy of a
State SWP program will be evaluated by USEPA based upon how well the program facilitates the
development of local, voluntary, incentive-based partnerships, through the coordination of local
governments, persons living within source water protection areas, and owners and operators of
community water systems. USEPA will also consider how well the program process provides for
assistance from the State in identifying resources that are available to the implement the
recommendations of the partnership in addressing the origins of dnnking water contaminants
specified in the petition,

As with SWAPs, Congress established a source of funding that can be used by States to
implement SWP programs. States with an approved partnership program are eligible to receive
up to 50% of the cost of administration of the program, up to the annual authorization of 5
million. States can also designate up to 10% of their yearly DWSRF capitalization grants for
voluntary, incentive-based, source water protection measures. Effective coordination with
established pollution control programs may provide other opportunities for funding assistance for
SWP partnerships.

THE ROLE OF CITIZEN PARTICIPATION IN SOURCE WATER PROTECTION

The 1996 SDWA Amendments specifically require that USEPA and the States create
opportunities for citizen participation “to the maximum extent possible”, in both the design and
implementation of the SWAPs. Likewise, SWP programs are legislatively intended to be local,
voluntary, incentive-based initiatives.

This considerable attention to public participation is an acknowledgement of the necessity of
building the broad base of support needed to define the goals of SWAPs, and to implement SWP
programs. SWP programs are, by their very nature, “place-based” initiatives, that require land
use decisions. Few water systems have the luxury of being in total control of their recharge areas
and/or watersheds. Fewer still are in position to purchase these areas. Any program hoping to
improve the quality of source water for public water systems must rely upon the voluntary efforts
of private landowners and the business community. Congress did not incorporate provisions for
the confiscation of private land into the SDWA as a means to protect water quality. Instead, the
Amendments provide significant funding and technical assistance for community level
organization, and decision making. '

Beyond this key pragmatic underpinning, are numerous other reasons to acknowledge and
promote public participation. The contaminant inventories required in SWAPs are labor
intensive. Local volunteer participation in SWAPs can significantly reduce the total costs of
implementation. Such volunteers are also more likely to have first-hand knowledge of the area
and potential sources of contamination. SWP participants are likely to be customers of the local



water supply; they are motivated to perform their duties carefully, and to guard against bias
during collection of assessment data.

The mandatory reporting requirements of the SWAP should increase consumer awareness and
motivate citizens and communities to establish local SWP Programs. Local citizen involvement
in SWP efforts heightens a sense of resource ownership, and bolsters citizen’ support for other
water system initiatives. For example, water prices in small U.S. community systems are
generally acknowledged to be far below the full cost of production. Even with costs-saving
techniques like SWP programs, prices are certain to increase significantly as the deteriorated
infrastructure of many small systems is replaced, and financial capacity programs (another part of
the 1996 Amendments) bring about full-cost pricing. Improved communication between utilities
and customers will do much to increase community understanding of the need for rate increases
when they do occur, and secure an adequate and timely flow of income to water utilities.
(Cromwell, et al., 1992; MacDonald, et al., 1997)

Citizen involvement is also desirable because of equity considerations. The decisions that are
made in the process of SWAPs and SWPs will affect all members of the community. By
maximizing participation, government and water utility officials can be assured that local
concerns will be discussed in a public forum, and addressed by community actions. Similarly, the
costs of assessments, programs, and actions are ultimately borne by taxpayers and consumers.
Social equity standards require that those who pay have an opportunity to participate in the
decisions that affect them.

USEPA has sought out ways of increasing the participation of citizens in SWP and other
programs through the guidance that it has provided to the States. USEPA provides numerous
tools to facilitate public participation. Citizen advisory panels, with representatives from all
relevant constituencies, played a significant role in the development of the regulations
promulgated from the 1996 SDWA Amendments. Draft documents from panel meetings were
posted to web sites, allowing citizens to track and comment on the development of regulations as
they were being written. USEPA also makes available a vast amount of public information
through an extensive system of web sites, through a large number of easily available, free
publications, and through a toll-free Drinking Water Hotline telephone service. The National
Small Flows Clearinghouse and the National Drinking Water Clearinghouse are two USEPA-
funded organizations established specifically to provide information to the customers and
managers of small community water and wastewater systems.

Citizen participation in small community water programs is a dominant element of the
management of rural water supplies in many countries (Narayan, 1994). Small communities,
which generally have fewer financial resources, must often rely upon direct citizen participation
to achieve communally expressed goals. Through legislative mandate and administrative
requirements, both the Congress and the USEPA, have acknowledged the role that communities
must play in protecting and improving their water supplies.

\ . .
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EXAMPLES OF SOURCE WATER PROTECTION ACTIVITIES

Elkhart, Indiana

Elkhart began its source water protection program in the 1980s without any legislative mandate.
When chemical solvents were discovered in the in one of the communities wellfields, community
leaders decided that they needed to find a way to inventory and map potential sources of
pollution. Twenty senior volunteers, from the Service Corps of Retired Executives and the
American Association of Retired Persons, worked with city staff members to visit homes and
businesses. More than 280 potential contaminant sources were identified, mapped and designated
for management, through zoning, land use contsols and technical assistance. Through the efforts
of program participants the community has been successful in preventing a reoccurrence of the
type of problem that shut down its wellfield (USEPA, 1997a).

Woodbury, Connecticut

This small town of 8,000 used only a single surveyor to inventory potential contaminant sources.
Using phone directories, state databases, historic land use maps, aerial photographs, personal
interviews and a windshield survey, the surveyor identified 130 high risk sources of potential
wellhead contamination. Interviews with the fire marshal and town planner proved to be the most
useful source of information. The survey took approximately six weeks to complete. (USEPA,
1996a).

Waverly, Nebraska

Officials from several state and local agencies used aerial photographs and a list of potential
contaminants to help citizens of Waverly determine which sources merited additional
consideration. Interviews were also conducted with knowledgeable local citizens, who proved to
be a much better source of information than outside agency staff members. Sources of concern
were plotted on a wellhead protection area map. The inventory identified 33 potential sources,
with contaminants such as waste oil, organic solvents, acids, pesticides, gasoline, diesel fuel, and
a variety of other chemicals. Time of contaminant travel to wells ranged from 60-days to more
than 20 years. The town uses the inventory to assist its contaminant source management and
contingency planning efforts. (USEPA, 1996a).

East Dundee, Illinois

In East Dundee, a pilot program to implement local source water protection using teams of high
school students and senior volunteers is being tested. The "Source Water Protection Mentor
Initiative Program" is being coordinated by the USEPA and funded by the Environmental
Alliance for Senior Involvement. Volunteers were trained by 1llinois EPA officials at the local
community college in the basic principles of groundwater flow, potential sources and routes of
groundwater contamination, and how to conduct a potential source inventory.



Volunteer teams of students and seniors, conducted windshield surveys and door-to-door

interviews to identify potential threats within the drinking water protection area for the village
wells. The teams completed the project over a two-week period. Their success has led to the

development of similar projects in nearby communities. The students are making a video
detailing the project and providing recommendations on how the city can protect its drinking

water supply. They are also urging the city to adopt a groundwater protection ordinance (IEPA,

1998).

SUMMARY AND CONCLUSIONS

The benefits of a safe, reliable national water supply systems are incalculable. Some form of

coordination or regulation is required in order to reach this goal. The experience of the United

States in the regulation of drinking water supplies provides a case study in the evolution of

regulatory approaches. Several observations can be made from the U.S. regulatory experience.

Regulatory approaches must be flexible enough to accommodate critical differences in
water supply system characteristics. ‘
There is tremendous variability in water supply systems characteristics in the U.S.
Regulatory provisions must reflect this variability, and provide avenues for compliance
that consider affordability, risk, and available technology. Small water supply systems
merited particular attention in the latest SDWA Amendments. By acknowledging the
unique characteristics and problems of these systems, SDWA regulations can more
effectively achieve national safe drinking water goals.

Regulatory authority should reside with the orgamzation closest to the problem.
State control of program design and enforcement serves to ensure regulatory flexibility.

State agencies are more likely to be knowledgeable about the unique characteristic of local

water supplies and are more accessible to information from water supply managers.
States, in turn, pass down the responsibility for source water programs to communities
and utilities.

Funding assistance for the achievement of national policy objectives should originate
Jrom federal source.

National safe drinking water supply benefits all citizens of the country. The federal
government must use its greater fundraising ability to support safe drinking water
programs. Funding assistance must be used judiciously so as to promote locally
sustainable efforts. '

Investments in new technology are not always the best, or cheapest, way of improving
water supply operations.

Regulatory programs must consider all alternatives that can improve water quality and
operational efficiency. Investments in management activities (such as SWP programs,
operator training and capacity development) are often much more effective in improving
water supply operations, especially is small systems.

......
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Citizen and stakeholder participation is key to the successful development and
implementation of drinking water regulations.

The benefits of using a participatory process have gained increasing recognition as a
critical ingredient in the regulatory process. Citizen and stakeholder issues need to be
addressed during, not after, the rulemaking process. Agencies need to invest substantial
resources in order to enhance the participatory process.

Prevention must come FIRST in the sequence of regulatory policy options.Source water
protection practices should take the highest priority among management alternatives.
Treatment and remediation costs are far more costly than prevention. Source water
protection is the cheapest, easiest way to guarantee the long-term quality of drinking water
supplies.

The U.S. experience with the development of its source water protection program also offers
some valuable insights into appropriate format for such programs.

Information is the key to action.

Source water assessments are required for all public water supplies. Reporting
requirements of the SWAP are intended to guarantee that citizens are informed about the
problems and potential problems in their water supply. Informed citizens are more likely
to take action.

Citizen participation is key to successful SWAP and SWP programs.

Source water management measures are inevitably linked to local land use decisions.
These decisions can best be made by those individuals who will be affected by them,
using the best information that can be made available. Citizen volunteer efforts can also
substantially improve assessment quality and reduce implementation costs.

Integration with existing efforts maximizes the employment of scarce resources.
Numerous federal and state initiatives have already made considerable progress in
addressing water quality concerns. These programs command significant resources that
can be used to address source water quality goals. Rather than replacing or duplicating
existing efforts, source water programs must act as a lens that focuses all available
authorities, technical assistance, and funding resources toward source water assessment
and management.

Water management regulation and practice will continue to evolve in response to external
changes and an increasing knowledge base. Much of the history of water management reflects an
outdated “linear view”” of water resources that encourages the “once-through” use of water, and
that fails to "allow cooperative planning endeavors among impacted parties for unified water

resource management” (Hall, 1998).

Hall (1998) calls for a fresh start in water management; a shift to a new conceptual model that
recognizes the “cyclical™ nature of water resources, and the interrelationships ard feedback that
occurs throughout the cycle. “The future,” he states, “will require policies designed not just to
clean up dirty water, but to keep it from getting dirty. To protect its quality rather than to restore
it.”



With the passage of the 1996 SDWA Amendments U.S. water policy appears to have undergone
a significant shift towards a “cyclical” approach. Source water protection, surely one of the most
basic of safe drinking water strategies is back to stay. Small community water consumers are
likely to be the principal beneficiaries of this return to the basics in water supply management.

The authors wish to acknowledge the excellent and informative USEPA documents that were used
in the writing of this paper. Readers who are interested in further details on SWP programs in
the U.S. may wish to access the USEPA Office of Ground Water and Drinking Water web site at
www epa.gov/OGWDW.
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1.- ANTECEDENTES

La adhesion de Espafia a la Comunidad Europea, efectiva desde el primero de enero de
1987, obliga a nuestro pais, al cumplimiento, una vez efectuada la transposicion a nuestra
legislacion, de todas las disposiciones que en materia medioambiental adopta la
Comunidad, normalmente en forma de Directivas y Decisiones, todo ello
independientemente de nuestro desarrollo legislativo interno, que se produce tanto por la
legislacion emitida por el Gobierno Central como por las Comunidades Auténomas en el

uso de sus competencias transferidas.

La propia Constitucion espafiola, verdaderamente adelantada en este tema establece que
“todos tienen derecho a disfrutar de un medio ambiente adecuado para el desarrollo de la

persona y el deber de conservarlo”.

Las Directivas comunitarias con una mayor incidencia en la gestion del agua en el caso de
los abastecimientos son:
La Directiva 75/440/CEE relativa a la calidad requerida en las aguas superficiales
para la produccion en agua potable.
La Directiva 80/778/CEE relativa a la calidad de las aguas destinadas al consumo

humano.

En el caso de vertido de aguas residuales son:
La Directiva 76/464/CEE sobre la contaminacion causada por determinadas
sustancias peligrosas (y las que desarrollan posteriormente esta directiva).
La Directiva 91/271/CEE sobre el tratamiento de las aguas residuales urbanas.

Independientemente hay otras directivas de caracter general referidas a la vida piscicola o
aguas para bafios y que se refieren a concentraciones maximas para estas utilizaciones,

estableciendo los niveles de immision.

El Plan Nacional de Saneamiento y Depuracion da un impulso definitivo para resolver el

problema, que se ha valorado en casi dos billones de pesetas, habiéndose comprometido el



Estado en afrontar el 25% de las inversiones totales necesarias para garantizar el
cumplimiento de la Directiva 91/271/CEE, aunque en Espafia la responsabilidad del

cumplimiento recae en los propios causantes de los vertidos.

Es interesante sefialar la fuerte incidencia que ésta ultima Directiva esta teniendo en el
desarrollo de la politica de tratamiento de los vertidos urbanos, como una nueva llamada de
atencion al problema, aunque su solucion ya se habia afrontado por la Administracion
Central mediante nuestra reglamentacion interna, especialmente la Ley de Aguas y
reglamentos que la desarrollan, para incidir en la resolucién del problema de la depuracion

de vertidos urbanos e industriales.

Especial preocupacion ha sido para la Administracién el tema de la depuracion de los
vertidos de pequefios nicleos habitados. Ya a ultimos de la década de los afios 70, la
entonces, Direccion General del Medio Ambiente llev a cabo un extenso estudio, sobre
situacion de las estaciones depuradoras de aguas en pequeiios municipios en Espaiia,
llegando a conclusiones sorprendentes sobre tecnologias utilizadas y, especialmente, la

problematica de su explotacion.

En un hecho que se habia utilizado procesos tecnologicos de elevado coste de explotacion
y cierta complejidad de conservacion que estaban abandonados en muchos casos. Se
habian construido depuradoras “en serie” sin tener en cuenta la problematica local.

Como consecuencia del estudio se promovié la utilizacion de otros sistemas de depuracion,
tratamientos blandos como lagunajes anaerobios y facultativos, filtros verdes, filtros de
turba, etc. que han representados una solucion efectiva debido a su menor coste de
explotaciéon y especialmente la mayor facilidad de explotacion y mantenimiento por

personal més facilmente disponible en zonas rurales.

La experiencia adquirida en estos estudios y trabajos fue decisiva a la hora de proyectar un
sistema de depuracion para una region espafiola que afronto la confederacion Hidrografica
del Tajo posteriormente, mediante convenio con la Comunidad Extremeiia y al que se hace

referencia posteriormente.



2.- ANALISIS DE LAS PRINCIPALES OBLIGACIONES
MEDIOAMBIENTALES EN EL MEDIO AGUA COMO CONSECUENCIA DE LA
NORMATIVA ACTUAL.

2.1.- Generalidades.

La legislacion medioambiental espafiola ha sufrido un profundo cambio en los ultimos
afios. Nuestra incorporacion a la CEE, en igualdad de derechos y deberes con paises
avanzados en este campo, unida a una mayor presion medioambiental ciudadana y a la
decision politica de implantar una legislacion eficaz, correctora de la actual situacion y mas
acorde con las nuevas exigencias ecologicas, estd siendo una auténtica revolucion de la

normativa técnica y legal.

La adhesion de Espaiia a la CEE, efectiva desde el primero de enero de 1987, ha obligado a
nuestro pais a adaptar la legislacion interna a la normalidad comunitaria, que en el campo
de la calidad del agua esta integrada principalmente por la decision y las directivas que se
relacionan en el cuadro adjunto. Ambos tipos de instrumentos legales son de obligado
cumplimiento para todos los paises miembros, con la Unica diferencia de que, mientras la
primera lo es en su integridad, las directivas solo obligan en cuanto a los resultados que
deben alcanzarse, estableciendo los criterios generales adoptados por la CEE para la
defensa de los habitantes y dejando a la libre opcion de cada pais los medios a utilizar para

la consecucion de las metas propuestas.

Asi, las directivas fijan valores limites para diferentes aplicaciones, como el agua de
bebida, tanto en su aspecto de calidad de agua bruta como de la calidad del agua de
distribucién, la calidad de aguas de bafio o las piscicolas.

La importante Directiva 76/464 establece toda una filosofia de actuacion con respecto a

compuestos especificos toxicos, persistentes y bioacumulables.

El arranque histérico de esta transformacion de la normativa espafiola lo marca la

Constitucién, en cuyo articulo 43 se reconoce el derecho a la proteccion de la salud de los



ciudadanos, determinando que “es competencia de los poderes publicos organizar y tutelar
la salud publica a través de medidas preventivas y de las prestaciones y servicios
necesarios”. En el articulo 45 se establece que “todos tienen derecho a disfrutar de un
medio ambiente adecuado para el desarrollo de la persona, asi como el deber de

conservarlo.”

Por otra parte, en el articulo 347 bis de la Ley Organica 8/1983, de 25 de junio de Reforma
Urgente y Parcial del Codigo Penal, se instaura el delito ecologico, que prevé penas de

arresto a multas para sancionar las agresiones al medio ambiente.

Se da un importante paso hacia la situacion actual con el proceso de transferencias a las
distintas comunidades autonomas de determinadas funciones y servicios del Estado en

materia de saneamiento y de medio ambiente, que culminé en 1984.

La Ley de Aguas de 2 de agosto de 1985 viene a modificar el enfoque de la legislacion
anterior, la centenaria Ley de Aguas y de las numerosas disposiciones complementarias
posteriores, en materia de calidad de las aguas Ya en su preambulo se dice que “éste ...
recurso debe estar disponible no solo la cantidad necesaria sino también con la calidad
precisa en funcion de las directrices de la planificacion econémica, de acuerdo con las

previsiones de la ordenacion territorial y la forma que la propia dinamica social demanda".

Respecto de la calidad de las aguas, en su articulo 84 se estipula que "son objetivos 'de la
proteccion del dominio publico hidraulico contra su deterioro:
a) Conseguir y mantener un adecuado nivel de calidad de las aguas.
b) Impedir la acumulacion de compuestos toxicos peligrosos, capaces de
contaminar las aguas subterraneas.

c) Evitar cualquier otra actuacion que pueda ser causa de su degradacion”.

La Ley creé los adecuados Organismos de Cuenca, a los que atribuye, entre otras
funciones y atribuciones:

- La elaboracion de los Planes Hidrologicos de la cuenca.

- El estudio, proyecto, ejecucion, conservacion, explotacion y mejora de o las obras

incluidas en sus propios planes.



- La definicion de objetivos y programas de calidad acuerdo con la planificacion
hidrologica.
- El control de la calidad de las aguas.

Los Planes Hidrologicos de Cuenca deben comprender obligatoriamente, entre otras
materias:

- Las directrices sobre la conservacion de recuperacion del medio natural.

- Las caracteristicas basicas de calidad de las aguas y ordenacion de los vertidos de
aguas residuales.

- Las infraestructuras basicas requeridas por el Plan.

Se exige una autorizacién administrativa para toda actividad susceptible de contaminar las
aguas residuales (art. 92), que puede ser revocada por incumplimiento de sus condiciones
(art. 97). Se autoriza la creacion de empresas de vertido para conducir, tratar y verter las

aguas residuales de terceros (art. 100).

Por otra parte, se establece un canon de vertido (art. 105) cuyo importe esta en funcion de
la contaminacién vertida - referida al vertido tipo de aguas domésticas definida por el
Organismo de Cuenca cuyo importe se destina al programa de lucha contra la

contaminacion de la propia cuenca.

Se preveen finalmente sanciones para ""los vertidos que puedan deteriorar la calidad del
agua o las condiciones de desagiie del cauce receptor, efectuado sin contar con la
autorizacion correspondiente” (art., 108). Las multas que se establecen pueden alcanzar
cifras considerables, especialmente si se adiciona a su importe la posible indemnizacion de
dafios al dominio pablico, cuya valoracion debe ser fijada sobre la base del coste diario de

la depurada equivalente.

Con fecha 30 de abril de 1986 se publicd el Real Decreto 849/1986, de 11 de abril, el que
se aprueba el Reglamento del Dominio Publico que desarrolla los titulos preliminares L, IV,
V, Vly VII de La Ley de Aguas.



El Reglamento desarrolla, entre otros puntos, los relativos a:

- Autorizaciones de vertido, fijando el procedimiento de solicitud y concesion de las
mismas, y determinando como requisito ineludible que la peticion debe ir acompafiada del
proyecto de las instalaciones de depuracion.

-Especificacion, en Anexo, de las sustancias contaminantes, estableciendo las listas
denominadas "negra" y "gris" de acuerdo con la Directiva CEE/76/464.

- Especificacion de los tramites administrativos de la autorizacion para el establecimiento,
modificacién o traslado instalaciones o industria que puedan originar vertidos, asi como las
condiciones y tramites de suspension y revocacion de las autorizaciones.

- Determinacion del régimen de aplicacion del canon de vertido, asi como del valor
convencional de la unidad contaminante, equivalente al vertido anual de 1.000 habitantes,
que queda fijado transitoriamente para todo el territorio nacional y referida al cuatrienio
1986-1989 en la cantidad de 500.000 pesetas, si bien con una implantacién progresiva

mediante la aplicacion de unos coeficientes de reduccion.

Una vez establecidos los mecanismos adecuados previstos en la propia reglamentacion, la
determinacién del importe definitivo de la unidad de contaminacién es competencia de los

Organismos de Cuenca, de acuerdo con la Planificacién Hidrologica.

Finalmente se establecen los criterios para determinar la calificacion de las infracciones y
la fijacion de las sanciones, de acuerdo con su gravedad.
Mediante los correspondientes Anexos, ademas de la relacion de sustancias contaminantes
comprendidas en las listas "negra" y "gris", se incluyen:
- La clasificacion de actividades industriales.
- Los parametros caracteristicos que deben considerarse, como minimo, en la
estima del tratamiento de vertido.
- Los valores del coeficiente para la deducciéon de la carga contaminante

computable a efectos del canon de vertido.

Deben aclararse, sin embargo, que estas tablas son meramente indicativas y a efectos de
valoracion del canon, ya que el Organismo de Cuenca, sobre la base una planificacion
hidrolégica, puede establecer unos valores emision mas restrictivos, incluso, que los de la

tabla mas exigente.



Con fecha 31 de agosto de 1988 se publica el Real Decreto 927/1988, de 29 de julio, por el
que se aprueba el Reglamento de la Administracion Publica del Agua y de la Planificacién
Hidrolégica, en el desarrollo de los titulos I y ITI de la Ley de Aguas, completando el
desarrollo reglamentario de dicha Ley y quedando asi establecidas las bases de la politica
hidraulica tanto su vertiente de cantidad, tan necesaria en Espafia, como de la calidad

precisa para su utilizacion en condiciones adecuadas.

Como aspecto importante de este Real Decreto cabe destacar que en €l se estructura del
Consejo Nacional del Agua y los Organismos de Cuenca, con una amplia representacion de

los usuarios, y se establece los criterios para la futura planificacion hidrologica.

Se recogen, asimismo, en los anexos, las correspondientes transposiciones de las Directivas

Comunitarias sobre;

a) Calidad exigida las aguas superficiales que sean destinadas a la produccion de agua
potable.

b) Calidad exigida a las aguas dulces superficiales para ser aptas para el bafio.

c) Calidad exigible a las aguas continentales cuando requieran proteccion para ser aptas
para la vida de los peces.

d) Calidad exigible cuando requiera proteccion o mejora para la cria de moluscos.

Con fecha 5 de agosto se publicO el Real Decreto 486/1988, de 15 de julio, sobre
prevencion de accidentes mayores en determinadas actividades industriales, transposicion
de la directiva CEE/76/464 sobre sustancias toxicas, persistentes y bioacumulables, que se
plasma en la Orden de 12 de noviembre de 1987 (BOE 23/11/87) sobre normas de
emision, objetivos de calidad y métodos de medicion de sustancias nocivas o peligrosas

contenidas en las vertidos de aguas residuales

Se da asi el debido énfasis al desarrollo paulatino de dicha directiva CEE/76/464,
verdadero marco de toda la normativa posterior, que prestd una especial atencion al
problema de estas sustancias, cuya definicion en forma de familias se va matizando

paulatinamente con la transposicion de las directivas especificas sobre ciertos compuestos .
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Igualmente hay que sefialar la entrada en vigor del Real Decreto Legislativo 1302/86, de
Evaluacion de Impacto Ambiental, como paso previo a la implantacion de determinadas

actividades industriales, que pudieran afectar al medio ambiente.

Tiene también importancia de este campo la ley 22/1988, de 28 de julio, de Costas, que

incide en el tema de vertido al mar y desarrollada reglamentariamente con posterioridad.

Posteriormente, se ha publicado una nueva legislacion entre la que debemos destacar:
- Resolucion de 28 de abril de 1995, de la Secretaria de Estado del Medio
Ambiente y Vivienda, por la que se dispone la publicacion del Acuerdo del
Consejo de Ministros del 17 de febrero de 1995, por el que se aprueba el Plan
Nacional de Saneamiento y Depuracion de Aguas Residuales.
- Orden de 21 de junio por la que se aprueban las bases reguladoras y se convoca
la concesion de subvenciones para la realizacion de actividades de regulacion y
control de vertidos relacionados con los Programas de la Direccion General de
la Calidad de las Aguas.
Y especialmente, el
- Real Decreto 484/95, de 7 de abril, sobre medidas de regularizacion y control
que puedan modificar substancialmente la problematica de las autorizaciones de

los vertidos en el pais.

Este Real Decreto pretende fundamentalmente dos objetivos. En primer lugar, alcanzar el
ordenamiento definitivo de los vertidos existentes a través de "planes concretos de
regularizacion" llamados a conseguir, mediante una serie actuaciones programadas en el

tiempo, el adecuado tratamiento de todo vertido.

Las correspondientes autorizaciones definitivas tendran, légicamente, caracter temporal y
renovable, previas las comprobaciones necesarias que aseguren en todo caso el
cumplimiento por sus titulares de las obligaciones que se les imponen. En coherencia con
las medidas de regularizacion que se establecen, la inviabilidad de un vertido, ya sea
debida las caracteristicas del mismo, a su defectuoso tratamiento o al incumplimiento de
las previsiones correctoras, motivara su suspension o clausura sin perjuicio de la adopcion

de los demas medidas contenidas en la norma.
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El segundo objetivo, en aplicacion del principio de fomento de toda actuacién orientada a
la recuperacion y mantenimiento del orden publico administrativo en materia de policia de
aguas, consiste en el establecimiento de un sistema de ayudas econémico-financieras para
cumplimiento de los "planes de regulacion" de ambito nacional o superior a la cuenca
hidrografica, que comprometerian y beneficiarian a la vez a determinados costes y a la
mejor coordinacion y, consecuentemente, logica conduccion del proceso de ordenacion que

se pretende.

La ley 42/1994 modifica el articulo 109 de la Ley 29/1985, del 2 de agosto, de Aguas,

incrementando notablemente la cuantia de sanciones a aplicar por vertidos abusivos.

2.2.- Problemaitica de la aplicacioén de las diferentes directivas

2.2.1.- Directiva sobre compuestos toxicos

La Directiva 76/464/CEE es una directiva marco dirigida a prevenir o eliminar la
contaminacion causada por un determinado nimero de sustancias peligrosas en el medio
acuatico de la Comunidad. Esta directiva se ha desarrollado en otras referentes a las

sustancias contempladas con caracter general.

El ambito de aplicacion de estas directivas que es, en principio, el de los vertidos
efectuados a: '

- Aguas interiores superficiales.

- Aguas marinas territoriales.

- Aguas interiores de litoral.

Los tipos de vertidos afectados por esta normativa son tantos los directos como los

efectuados los través de redes de saneamiento.

La Directiva clasificada sustancias peligrosas en dos categorias. La primera, denominada
"lista negra" o "lista I", comprende las sustancias consideradas como mas peligrosas en

funcion de su toxicidad, persistencia y bioacumulacion en el medio acuatico.
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La segunda categoria denominada "lista gris" o "lista II", agrupa a otras sustancias
consideradas como susceptibles de producir un efecto menos nocivo para el medio

acuatico.

La Directiva 76/464 tiene como objetivo general, de una parte, eliminar la contaminacion
de las aguas causadas por las sustancias de la lista I, en el sentido de conseguir la ausencia
de cualquier efecto nocivo y, de otra, reducir la contaminacion causada por las sustancias

de la Lista II, criterios que se recogen en el Reglamento del Dominio Publico Hidraulico.

Para conseguir el primero de los anteriormente resefiados objetivos generales, la Directiva
establece dos métodos. El primero se basa en el establecimiento de normas emision en la
autorizacion que debe tener, obligatoriamente, los vertidos que contengan alguna de las
sustancias de la lista 1. Estas normas de emision se definen sobre la base de
concentraciones y cantidades maximas de las sustancias consideradas en el vertido
correspondiente y su valor debe ser como minimo el que figura en las directrices

correspondientes a las diferentes sustancias.

El segundo de los métodos considerados es el establecimiento de normas de emision en las
correspondientes autorizaciones de vertido sobre la base de los valores limites fijados en
las diferentes directivas, como a los objetivos de calidad que para los diferentes medios
también se establecen.

Las diferencias entre ambos métodos son notables ya que la aplicacion del segundo
permite la fijacion de valores limites en los vertidos superiores a los establecidos en las
directivas, siempre que los objetivos de calidad establecidos para el medio receptor
permanezcan por debajo de los especificados en dichos textos legales. Para la adopcion de
este segundo método el Estado miembro deberd demostrar a la comisién que dichos
objetivos de calidad se alcanzan y se mantienen adecuadamente.

Asimismo, esta normativa, sobre todo a partir de la Directiva 84/156/CEE, considera
necesario que los Estados miembros establezcan Programas Especificos dirigidos a
eliminar o evitar la contaminacion por sustancias de la lista I, para los casos de las

instalaciones a las que no se puede fijar ni controlar regularmente las normas de emision a
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causa de la dispersion de las fuentes o para los casos de fuentes multiples que no sean

instalaciones industriales y a las que no se puede aplicar normas de emision.

Para la consecucion del segundo objetivo general, la Directiva establece que para el caso
de las sustancias de la Lista II los Estados miembros estableceran programas de reduccion,

con fijacion de los plazos ejecucion.

La ejecucion de dichos programas se basara en el régimen de autorizacion para todos
aquellos vertidos que puedan contener sustancias de la Lista II, en la que se sefiale la
correspondiente norma de emision. Esas normas de emision se calcularan en funcion de los
objetivos de calidad que dichos programas de reduccion deben contener, establecidos por
los Estados miembros en su planificacion hidrologica, y respetando las directivas del

Consejo, si las hubiera.

2.2.2. Directiva sobre aguas prepotables

Esta Directiva fue transpuesta a nuestro ordenamiento legal mediante la orden de 11 de
mayo de 1988, parcialmente modificada por la de 15 de octubre de 1990, en el caso de la
75/440, y por la orden de 8 de febrero 1988, en el caso de la Directiva 79/869.

El objetivo principal de esta normativa es la reduccion de la contaminacion del agua y su
proteccion frente a una ulterior degradacion. Para conseguir este fin se busca apoyo en los
abastecimientos de aguas potables que sean superficiales, y son sus estaciones de
tratamiento las que en definitiva marcan la calidad exigible a la corriente fluvial

aportadora.

El 4mbito de aplicacion de esta normativa se centra en los abastecimientos procedentes de
aguas superficiales, sean de rios, arroyos, embalses o lagos. Quedan pues fuera de este
marco otros tipos de abastecimiento tales como los constituidos por extracciéon de aguas
subterraneas a través de pozos o por el aprovechamiento de un manantial en el punto de

surgencia.
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El esquema metodologico que se establece para la consecucion del anteriormente citado
objetivo principal de esa normativa es:
a) El tratamiento existente en cada abastecimiento define la calidad que debe tener
el tramo de agua superficial anterior a €l.
b) Es preciso conocer la calidad real del agua de dicho tramo anterior
c) Con los resultados obtenidos del proceso de valoracion consecuencia de las dos
etapas anteriores, €8 preciso tomar medidas para:
c.1) Adecuar las calidades en los tramos anteriores a la establecida en
funcién del tratamiento posterior que recibe.

¢ 2) Garantizar la mejora continua del medio ambiente.

Las prioridades de actuacion deberan centrarse en esta fase en:
-Elaboracion de planes de accion para el saneamiento de aguas
superficiales, con prioridad para los tramos de calidad real A3.
- elaboracion de planes de gestion de los recursos de agua para aquellos

tramos en los que la calidad real del agua es peor que A3.

2.2.3. Directiva sobre la vida piscicola
La Directiva comunitaria 78/659 fue traspuesta a nuestro ordenamiento mediante el Real
Decreto 927/1988, de 29 de julio, y la orden ministerial de 16 de diciembre de 1988.

El objetivo basico de la Directiva: "proteger o mejorar la calidad de las dguas
continentales corrientes o estancadas las que viven o podrian vivir, si se redujera o
eliminara la contaminacion, peces que pertenecen a:

- Especies indigenas que presentan diversidad natural.

- Especies cuya presencia se considera deseable, a efectos de la gestion de las

aguas, por parte de las autoridades competentes de los Estados miembros".

en esta definicion de objetivos ya esta implicitamente definido el ambito aplicacion de esta
normativa, descartando la potabilidad a estanques naturales o artificiales dedicados a la

cria intensiva desconoce.
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Para la consecucion de este objetivo general, el esquema metodologico que se establece en

esta Directiva es:

a) Los Estados miembros declararan, de forma voluntaria, ciertas aguas

continentales, susceptibles de proteccion o mejora para ser aptas para la vida

artistica.

b) En dichos tramos, los Estados miembros estableceran unos objetivos de calidad,

al menos tan estrictos como los fijados en la Directiva. La normativa contempla dos

niveles de proteccion: para aguas salmonicolas, capaces de mantener la vida de

salmones, truchas, timalos o corégonos, y para aguas ciprinicolas, en las que viven

ciprinidos, percas y anguilas.

¢) Los Estados miembros deberan evaluar y adecuar la calidad real de las aguas de

los tramos declarados a los objetivos de calidad fijados para ello.

Ademas de la necesidad de informar a la Comision sobre las zonas declaradas como

potencialmente aptas para la vida piscicola, esta Directiva, y de forma mas explicita la

91/692/CEE , obliga a los Estados miembros a informar de forma periodica sobre la

aplicacion de esta normativa

2.2.4.
2241.

Nuevas directivas

Directiva 91/271 sobre infraestructuras de saneamiento y depuracion.

Esta directiva, que establece un verdadero marco de actuacion durante los proximos afios,

valora tanto la poblacién vertiente como la calidad de la zona receptora estableciendo unos

criterios de actuacion que pueden resumirse

a) zonas normales

En principio tratamiento secundario con los limites de emisiOn y porcentajes minimos de

reduccién que se indican a continuacion.

LIMITES DE EMISION Y PORCENTAJES MINIMOS DE REDUCCION EN ZONAS NORMALES.

PARAMETROS CONCENTRACION PORCENTAJE MINIMO DE REDUCCION
(mg/h (%)

DBO5 25 Entre 70 y 90

DQO 125 75

MES 35 90
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b) zonas sensibles
Se aplicardn los tratamientos complementarios necesarios en base a los objetivos de
calidad que se persigan en las aguas receptoras basados en criterios de
- Eutroficacién
- Obtencion de agua potable

- Otras utilizaciones

LIMITES DE EMISION Y PORCENTAJES MINIMOS DE REDUCCION EN ZONAS SENSIBLES

PARAMETROS CONCENTACION [RANGO DE AGLOMERACION | PORCENTAJE MINIMO DE
REDUCCION
(mg/) (H-E) (%)
FOSFORO TOTAL 2 <100.000 80
1 >100.000
NITROGENO TOTAL 15 <100.000 Entre 70 y 80
10 >100.000

En las zonas menos sensibles, en base también a estudios globales que informen sobre los
posibles efectos negativos sobre los posibles efectos negativos sobre el medioambiente se

tendria en cuenta

PORCENTAJES MINIMOS DE REDUCCCION EN ZONAS MENOS SENSIBLES

PARAMETROS PORCENTAJE MINIMO DE REDUCCION
(%) .

DBO 5 20

MES 50

Por otra parte se imponen unos plazos especificos para que, en funcion de la poblacion

equivalente, se instalen sistemas de colectores y la depuracién necesaria.

Se exige también la implantacién de sistemas adecuados de control de vertidos industriales

a colectores municipales, tema de enorme importancia en nuestro pais.
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2.2.4.2. Directiva de la prevencion y control integrado de la contaminacién (96/61 CEE)

La emision de contaminantes de los procesos industriales a cada uno de los tres medios
receptores, aire, agua y tierra ha estado tradicionalmente sujeta a regimenes separados del
control en Espaiia y en otros paises bajo la responsabilidad de administraciones distintas,

que han venido actuando en criterios y medios diferentes y, en algunos casos

contradictorios.

En muchos paises industrializados también ha venido sucediendo asi, aunque ya en Gran
Bretafia, hace tiempo, un informe oficial proponia que se tomaran las medidas oportunas
para que las emisiones contaminantes se efectuaron consiguiendo minimizar el posible

dafio producido entre los tres medios receptores, obteniendo asi la mejor solucién

medioambiental.

La idea basica medioambiental de esta Directiva es prevenir y solucionar problemas de
contaminacion mas que transferir los mismos de una zona a otra del medio ambiente.
Existe la experiencia mundial que al controlar un medio receptor se estd consiguiendo
normalmente una transferencia de la contaminacion al medio receptor menos vigilado. La
directiva insiste en la utilizacién de sistemas BAT (mejoras técnicas posibles) como el

mejor medio para prevenir la entrada de sustancias peligrosas para el medio ambiente.

Se plantea un nuevo concepto: Best Practicable Environmental Option (BPEQ), elemento
basico de la idea Integrated Pollution Control (IPC). Efectivamente, la experiencia ha
confirmado la necesidad de optimizar el envio de los contaminantes al medio donde menor
dafio se podria producir, haciendo énfasis en la idea del IPC, modificada posteriormente a

la IPPC (Integrated Prevention Pollution Control).
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Los principales objetivos de este nuevo planteamiento son:

1

Prevenir o minimizar el vertido de ciertas sustancias, evitando dafios al medio
receptor.

Establecer criterio de actuacion que valoren la incidencia de los vertidos a todos y
cada uno de los medios dentro del contexto de medio ambiente como un conjunto.
Mejorar el rendimiento y efectividad del control de la contaminacion

Facilitar la acciéon de los sistemas de regulacion estableciendo unas leyes o
reglamentos mas claros y autorizaciones unicas de vertido

Establecer un marco local apropiado para potenciar la utilizacion de tecnologias
limpias y la reduccion de residuos, en la linea del programa Prevention Pollutino
Pays.

Ganar la confianza de la opinion pablica por la implantacion de un sistema
facilmente valorable.

Crear un marzo flexible de la actuacion que sea capaz de afrontar posibles cambios
tecnologicos para evitar la producciéon de contaminaciéon y obtener nuevos

H

conocimientos de los efectos de la contaminacion.

Este concepto de IPPC ha estado también creciendo en importancia, en los Gltimos afios, en

los organismos medioambientales responsables de la CEE.

En el quinto programa de accion se establecia el principio IPPC como un campo prioritario

de actuacion. Cuando se trata el tema especifico de la contaminacion industrial se establece

la necesidad de organizar un sistema de prevencion integrado de la contaminacion para

mejorar la interfase medioambiente-industria,
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El quinto programa trata siempre que ‘desarrollo sostenido’, refiriéndose al medioambiente

en conjunto u no a sectores individualizados como aire, agua o tierra.

En esta misma linea se estan desarrollando directivas como la de la ecoetiqueta y las
auditorias mediambientales. Tras estas actuaciones insisten en la creciente necesidad de

tratar conjuntamente todos los contaminantes para mejorar el medioambiente,

Se ha aprobado la Directiva con el proposito de establecer las bases de actuacion de la
politica del control de la contaminacion en la proxima década. La industria de la CEE esta
preocupada con esta propuesta cuya idea es armonizar todos los permisos de emision de

contaminantes industriales.

No es nueva esta aproximacion al problema. Facilmente se puede comprobar la tendencia
de la CE a legislar en este sentido. Como precedente de esta situacion hay que sefialar la
Directiva 91/271/CEE sobre armonizacion de calidad media de los vertidos urbanos o

industriales biodegradables, con un calendario también muy estricto.

En el caso del sistema IPPC evidentemente los permisos emision seran dados por las
organizaciones responsables de los Estados miembro, pero sus caracteristicas, criterios
para renovacion de autorizaciones concedidas siempre con caracter temporal, control, etc.,

estaran claramente definidas en la Directiva.
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2.2.4.3 Directiva del consejo por la que se establece un marco comunitario de actuacién en
el ambito de la politica de aguas.

El principio que rige la Directiva es el coordinar todas las actuaciones de politica ambiental
para la gestion integral de una cuenca hidrografica, con un criterio basico similar al
original en Espaifia de gestion de la calidad del agua por las Confederaciones Hidrograficas,
en una cuenca, estableciendo un marco comun para la proteccion conjunta de las aguas
dulces superficiales, estuarios, aguas costeras y aguas subterraneas.

a) que prevenga todo destino adicional y proteja y mejore el estado de los ecosistemas

acuaticos y terrestres (en relacion a sus necesidades de agua)
b) que promueva un consumo sostenible del agua basado en la planificacion a largo plazo

de los recursos hidricos disponibles.

Todo ello garantizando un recurso apropiado para un desarrollo sostenible tanto cualitativa

como cuantitativamente.

Se consideraron como objetivos principales los siguientes:
El suministro de agua potable;
El suministro de agua de la calidad adecuada para otras necesidades econdmicas;
La proteccion medioambiental; y

La atenuacion de los efectos adversos de inundaciones y sequias.

Este ultimo objetivo, todavia en discusion y en el que los representantes espaiioles han

incidido ante la comision.
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La directiva pretende alcanzar sus objetivos, principalmente, por cuatro medios.

Establecer un marco general para que todos las organizaciones responsables puedan
elaborara actuaciones coherentes e integradas en materia de aguas.

- Determinar los temas de agua no tratados adecuadamente.

- Establecer una base completa de informacion sobre el estado del medio y
especialmente sobre las presiones que sufre.

- Facilitar la informaci6n publica y transferencia de informacion entre profesionales de

agua

La directiva establece como medios de actuacion principalmente:
- La gestion completa a nivel de cuenca
- Un conocimiento amplio de las caracteristicas de cada cuenca

- Control continuo de la calidad del medio superficial y subterraneo.

Establecimiento de un programa de medidas para alcanzar los objetivos, mediante la
redaccion del ‘Plan de gestion de la cuenca’ que debe suftir la correspondiente informacion

publica.

Recuperacion integrada del coste por una tarificacién adecuada abandonar la idea de los
precios politicos para la agricultura.
Mediadas para combatir las contaminaciones accidentales

Sistemas continuos de intercambio de informacion.
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Como consecuencia de la implantacion de todas estas mediadas y las contenidas en la IPPC

se prevé la derogacion de numerosas directivas de gran importancia actual como:

- Directiva 75/440/CEE relativa a la calidad de las aguas destinadas a la produccion de
agua potable y la complementaria sobre analisis.

- Directiva 77/95/CEE sobre procedimiento comun de intercambio de informacién

- Directiva 78/659/CEE relativa a la calidad de las aguas para ser aptas a la vida de
peces.

- Directiva 79/923/CEE relativo a la calidad del agua para la cria de moluscos.

- Propuestas de Directiva relativa a la calidad ecologica del agua.

Lo que no implica, en absoluto, que vayan a reducir sus criterios de actuacion.

Un cambio de gran importancia en la politica actual de gestion de la calidad del agua para
el cual de las confederaciones hidrograficas deben prepararse con toda la anticipacion

posible.

3.- SOLUCIONES PARA LA DEPURACION DE LOS VERTIDOS URBANOS
EN UNA COMARCA.

La Confederacion Hidrografica del Tajo afronté con cargo a los fondos recaudados por el
canon de contaminacion recaudado en Extremadura un estudio de la solucion al problema
de la depuracion de los vertidos en Caceres.

Su realizacion se plasmo6 en un anteproyecto de solucion para cada poblacion, prestando
una especial atencion a los problemas de explotacion, disefiando procesos de bajo coste

para facilitar la labor posterior de los Ayuntamientos responsables.
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Es importante sefialar también que ya la Comunidad Autonoma habia afrontado la
depuracion de las aguas residuales de las grandes poblaciones por lo que este trabajo se

refiere principalmente al saneamiento de poblaciones menores de 10.000 habitantes.

3.1. Metodologia empleada.

Toma de datos general

Identificados los nicleos urbanos sobre los que habia de centrarse el trabajo, se procedio,
en primer lugar, a enviar un cuestionario a todos los Ayuntamientos, con objeto de conocer
su situacion respecto a los siguientes aspectos:

- Censo de poblacion

- Censo de viviendas

- Censo industrial

- Censo agropecuario

- Red de saneamiento

- Instalaciones de depuracién

- Consumos de agua

- Servicios

La respuesta del cuestionario fue muy reducida, por lo que la recogida de datos hubo de
realizarse, mediante visitas a municipios, obteniéndose de esta forma una respuesta global
muy elevada (en torno al 90%), aunque con lagunas de informacion. Posteriormente se
realizo la toma de datos en campo mediante una visita de inspeccion a todos los municipios

con el fin de completar la informacion aportada por los Ayuntamientos.
En conjunto se tomaron datos de cerca de 300 nicleos urbanos.

Se analizaron en detalles, los siguientes apartados:

- Consumos de agua potable. Variacion estacional o mensual.

- Red de saneamiento. Caracteristicas, estados, diametros de colectores, situacion exacta
de los puntos de vertido, existencia de EDAR.

- Terrenos. Eleccion de emplazamientos para la ubicacion de las EDAR
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- Vertidos industriales. Incidencia de vertidos de procedencia no urbana a la red de
saneamiento.

- Caracteristicas de los cauces receptores. En la eleccion de tipologias y
dimensionamiento de las EDAR se ha analizado la importancia de factores como el
tipo de cauce, usos del recurso aguas abajo del punto de vertido, posibilidades de
reutilizacion del agua tratada, proximidad a embalses, etc.

Todos los trabajos realizados sirvieron de base para poder evaluar las posibilidades de
implantacion de las EDAR, determinacion y contraste de caudales por poblacion estacional
y consumos de agua potable, tratamientos conjuntos para varias poblaciones y/o puntos de
vertido, utilizacion de instalaciones de tratamiento existentes u conocimiento de posibles

sobrecargas contaminantes por incidencia industrial.

Compaiiia de muestreo y analizaseis de aguas residuales.

Para la definicion de los parametros basicos de las EDAR se realizo una campafia de
caracterizacion de vertidos, que ha incluido el muestreo y analisis de las aguas recogidas
en una serie de poblaciones representativas del conjunto de la zona a estudiar, obteniendo

los siguientes valores medios.

HABITANTES CARGA CONTAMINANTE (g/hab dia)

EQUIVALENTES DOTACION DBO5 SOLIDOS
(1/hab.dia) SUSPENSION

<1000 150 40 40

1000-2000 175 60 60

2000-5000 200 65 70

> 5000 225 70 90

Analisis demografico de la poblacion

Se realizd un estudio demografico partiendo de los datos del Instituo Nacional de
Estadistica (INE) del conjunto de municipios que comprende el ambito geograficos del
Estudio. El objetivo fue el de conocer la poblacion fija y estaciones para determinar la
poblacién de disefio con la que proceder al dimensionamiento de las diferentes EDAR

propuestas para cada poblacion.
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El estudio de la evolucion demografica de las poblaciones analizadas, informé que en la

mayor parte de ellas existe una clara tendencia regresiva hasta el horizonte analizado.

Los datos de la variacion de la poblacion se obtuvieron, mediante encuestas a los propios
Ayuntamientos o bien en aquellos casos en que no ha habido respuesta, a través del analisis
de los datos publicados en el Censo de Viviendas del INE (1991), asignando una media de
3 habitantes por vivienda censada.

El hecho de que la tendencia de la evolucion futura de la poblacion en la gran mayoria de
las poblaciones analizadas sea regresiva, ha determinado que en el dimensionamiento de
las EDAR para cada municipio, se adoptd la poblacion estacional como “poblacion de

disefio”.

Censo industrial y agropecuario

La posible incidencia de la evacuacion a la red de saneamiento de vertidos de industria e

instalaciones agropecuarias radicadas en los distintos municipio, se valoro mediante el

analisis del contenido de los distintos listados:

- Registro de Establecimientos Industriales del Ministerio de Industria y Energia

- Censo Industrial y Agropecuario de la Consejeria de Agricultura y Comercio de la
Junta de Extremadura

- Informacién municipal.

La valoracion de la incidencia de los vertidos industriales se llevo a cabo tendiendo al tipo
de industrial, produccion, existencia de instalaciones propias de depuracion, etc.
expresando la carga contaminante vertida en habitantes equivalentes. Este incremento de

poblacion se ha tenido en cuenta para el dimensionamiento de la EDAR.

Se redactd un modelo de reglamente de vertidos industriales a colectores que se remitid a

todos los Ayuntamientos interesados.

Base topografica
Para la situacion de puntos de vertido, trazado de colectores, ubicacién y accesos a las

parcelas seleccionadas para la instalacién de las diferentes EDAR, se tomo como base
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topografica las hojas del Plano a escala 1/10.000 de la Consejeria de Obras Publicas,
Urbanismo y Medio Ambiente de la Junta de Extremadura. En aquellas poblaciones o
términos municipales en donde no existe esta base topografica, se ha recurrido a las hojas
del plano 1/50.000 del Servicio Geografico del Ejercito.

Infraestructura de saneamiento y depuracion

Durante el desarrollo de los trabajos de campo se han visitado y fotografiado las EDAR
existentes en los diferentes municipios que abarca el Estudio. Se ha obtenido con ello una
compieta recopilacion de datos referidos a la tipologia, dimensiones, estado de
conservacion y funcionamiento de las instalaciones de depuracion. Paralelamente, se ha
estudiado el grado de adecuaciéon o posibilidades de recuperacion de las instalaciones

existentes que en la actualidad esta fuera de uso.

También se ha logrado adquirir una amplia visién de la problematica que encierras las
instalaciones de depuracion de aguas residuales en nucleos rurales en aspectos tales como
conservacion y mantenimiento. Se ha constatado que, a pesar del importante nimero de
EDAR existentes en muchos caos éstas presentan un estado de conservacion muy precario
0 ruinosos, especialmente cuando se trata de tipologias de tratamiento duro (fangos
activados), que suponen un coste de funcionamiento elevado y un mantenimiento
especializado de las instalaciones.

Seleccion de emplazamientos de nuevas EDAR ’

La seleccion de los emplazamientos se bas6 principalmente en el aprovechamiento de los
terrenos existentes aguas debajo de los actuales puntos de vertido, considerando en todo
momento la posibilidad de disponer de superficies que permitieran el uso de tratamientos

blandos, aunque ello forzara, en algunos casos, a la prolongacion de los emisarios.

En la visita girada a todos los municipios, se analizaron las zonas mas adecuadas no sélo
por su posiciobn geografica sino por sus caracteristicas topograficas, edafologicas

(presencia o no de roca superficial, y de ocupacion de cultivos

Estudio de soluciones conjuntas
Una de las consideraciones tenidas en cuenta en la realizacion del trabajo, ha sido la

posibilidad de realizar agrupaciones de vertidos entre distintos nucleos de poblacion y los
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distintos vertidos propios de cada nicleo, considerando que la realizacion de los mismos

supondria un menor coste de implantacion y explotacion de las instalaciones.

A la vista de los estudios realizados en diferentes niicleos de poblacion se considero:

A En general la unificacion de vertidos procedentes de distintos mucleos resulta
desaconsejable, desde el punto de vista tecnico-econémico, debido a la dificil orografia en
zonas de montafia y a las grandes distancias en zonas llanas.

B Sin embargo, los distintos puntos de vertido pertenecientes a cada micleo de
poblacion se ha unificado en su totalidad, bien mediante la union por gravedad, siempre

que ha sido posible, aun a costa de ligeros incrementes en la longitud del emisario.

3.2. Procesos de depuracion estudiados.

Se ha llevado a cabo un estudio general de los posibles tratamientos a utilizar.

En todos los procesos elegidos se ha seguido unos criterios muy conservadores para la
eleccion de los parametros mas significativos para obtener incluso una desnitrificacion en
caso de canales de oxidacion o una efectiva descontaminacion bacteriologicas en el caso de

lagunajes.

En este proceso los criterios de dimensionamiento seguidos son los siguientes:

Temperatura media del aire|Profundidad Carga en Kg DBOs/Ha y dia
en invierno en °C. m

<0°C 1,5-2,1 11-22

0-15°C 1,2-18 22-45

>15°C 1,1 45-30

Para los lagunajes se ha evitado la utilizacion de lagunajes anaerobios. Para valorar el
rendimiento en la descontaminacion bacteriologica se ha seguido el criterio de definir la
concentracion final de coliformes Be como:

Be=Bo/1+Kt

Donde:

t es el tiempo de permanencia

Bo es el mimero inicial de coliformes (107/100 cc)



K= 1,65 para T<10°C
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En todos los casos la superficie prevista es mayor de 10 m® por habitante y la

concentracion final prevista de coliformes es menor de 500 Cl/100 ml.

3.3. Criterios seguidos para la decisién del tipo de tratamiento

En los cuadros que se acompafian se recogen ordenadamente los principales esquemas de

tratamientos, especificando los aspectos mas importantes de cada linea.

ESQUEMA DE
TRATAMIENTO

RANGO
POBLACION

(HAB)

DE

VENTAJAS Y
CARACTERISTCAS

DESVENTAJAS Y
CAUSAS DE MAL
FUNCIONAMIENTO

EXPLOTACION Y
MANTENIMEINTO

TERRENO
MYHAB

Fosa séptica o
tanque imhoff
con zanja
filtrante o filtro
verde.

P<500

Nulo consumo
energético.
Instalacién
enterrada.
Reduccién SS: 70-
80%

Fangos
parcialmente
Tanques
prefabricados de
ficil y rapida
nstalacién.
Facilidad de
mantemmiento
consistente en unas
pocas operaciones
simples y
espaciadas en el
tiempo.

Tratamiento
parcial de
depuracion.
Evacuacion del
fango 1-2 veces
al aflo.

Bajo coste sin
problemas

especiales.

15
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ESQUEMA DE | RANGO DE | VENTAJAS Y [ DESVENTAJAS Y [ EXPLOTACION Y | TERRENO
TRATAMIENTO | POBLACION CARACTERISTCAS | CAUSAS DE MAL | MANTENIMEINTO | MYHAB
(HAB) FUNCIONAMIENTO

TANQUE P<1000 Nulo consumo Posibilidadde | Evacuacién del |0,25-0,35
IMHOFF+LECHO energético en el taponamiento del | fango por
BACTERIANO caso de disponer de {lechoconla camién cuba.
(Sin eras de altura. consiguiente Vigilancia
secado) Instalaciones aparici6n de periddica.

compactas y malos olores y

semienterradas. perdida y

Reduccién DBOS: | rendimiento.

65-80% Costes Evacuacién del

bajos. fango 1-2 veces

Reduccién SS:80- | al aflo del tanque

9% Imhoff.

Fangos

estabilizados

anaerébracamente

en el tanque

Imnhoff.

Tanques

prefabricados de

facil y répida

instalaci6n.

Bajo mantenimiento
ESQUEMA DE | RANGO DE | VENTAJAS Y | DESVENTAJAS Y | EXPLOTACION Y | TERRENO
TRATAMIENTO |POBLACION |CARACTERISTCAS |CAUSAS DE MAL | MANTENIMEINTO | M%/HAB

(H:ABL FUNCIONAMIENTO

LAGUNAIJE P<5000 Nulo consumo Elevados Costes bajos. 8-11
NATURAL energético. requerimiento En caso de no
(Combinacién de Reduccion terreno. ser impermeable
lagunas DBOs:80-95% Presencia de el terreno hay
facultativas y de Nulo mosquitos y que
maduracién) mantenimiento. roedores. impermeabilizarlo

Gran flexibilidad | Efluente con artificialmente ,

Alta eficacia en algas ya que para evitar

eliminacién puede absorber | contaminar el

patogenos. ficilmente subdlveo.

Requieren de puntas de carga y

terrenos detenciones en ¢l

impermeables aporte de

vertidos.
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ESQUEMA DE | RANGO DE | VENTAJAS Y | DESVENTAJAS Y | EXPLOTACION Y [ TERRENO
TRATAMIENTO |POBLACION |CARACTERISTCAS |CAUSAS DE MAL | MANTENIMEINTO | MY/HAB
(HAB) FUNCIONAMIENTO
TANQUE 1500<P<5000 |Bajo consumo Se precisa de Costes medios.
IMNOFF + energeénco. edificio o caseta
BIODISCOS Reduccién para cubrir los
(Con eras de DBO0;.80-95% biodiscos al
secado) Reduccién SS: 85- |objeto de
95% protegerlos de
Baja produccion de | los agentes
fangos en climditicos.
comparacion con
Otros procesos.
Fangos
estabilizados
anaercbicamente y
tancue Imhoff.
Bajo mantenimiento
ESQUEMA DE | RANGO DE | VENTAJAS Y [ DESVENTAJAS Y | EXPLOTACION Y | TERRENO
TRATAMIENTO |POBLACION |CARACTERISTCAS |CAUSAS DE MAL | MANTENIMEINTO | M¥HAB
Q‘IAB) FUNCIONAMIENTO
LECHOS DE |P<10000 Bajo consumo Funcionamiento |Limpieza 0,5-0,8%
TURBA energético. discontinuo para | periodica del
Reduccién garantizar lecho.
DBO05:60-85% condiciones Costes bajos.
Bajos costes de aerébicas.
explotacion. Colmatacioén del
medio por una
mala eficacia del
pretratamiento y
pérdida del
rendimiento.
ESQUEMA DE |RANGO DE | VENTAJAS Y [ DESVENTAJAS Y |EXPLOTACION Y | TERRENO
TRATAMIENTO |POBLACION CARACTERISTCAS |CAUSAS DE MAL [ MANTENIMEINTO | M*HAB
(HAB) FUNCIONAMIENTO
CANALES DE | 2000 Reduccién Mayor Costes altos. 1,2-1-8
OXIDACION DBO5:80-95% requerimiento de
Reduccién SS:85- | terreno que en
95% aireacion
Fangos extendida.
estabilizados debido
ala alta edad
celular.
Nitrificacién y
desnitrificacién del
efluente.
Menor consumo
energético que en
aireacion extendida.
Simplicidad de
operacion.
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ESQUEMA DE | RANGO DE | VENTAJAS Y | DESVENTAJAS Y | EXPLOTACION Y | TERRENO
TRATAMIENTO |POBLACION CARACTERISTCAS |CAUSAS DE MAL } MANTENIMEINTO | M*HAB
(HAB) FUNCIONAMIENTO

BIODISCOS + | 3000<P<50000 | Reduccién Unidad de Costes medios | 0,7-0,5
LAGUNAJE DBO5:80-95% Biodiscos en el

Reduccion SS: 85- |interior de un

95% edificio al objeto

Bajos consumos de protegerlo de

energeéticos en agentes

comparacion con climaticos.

fangos activos. Mayores costes

Menores costes de | de inversion que

explotacion y en fangos

mantenimiento que | activos.

en fangos activos.

Aconsejable 1a

deshidratacion de

fangos. Por eras

P<15.000-

Mecanicas

P>15.000
ESQUEMA DE | RANGO DE | VENTAJAS Y | DESVENTAJAS Y [ EXPLOTACION Y [ TERRENO
TRATAMIENTO |POBLACION |CARACTERISTCAS |CAUSAS DE MAL | MANTENIMEINTO | MY/HAB

(HAB) FUNCIONAMIENTO

LECHOS 5000-50000 Reduccion Posibilidad de Costes medios | 0,7-0,5 (con
BACTERIANOS DBO5:80-95% taponamiento del digestion
+ DIGESTION Reduccién SS: 85- | lecho con la aerobia)
AEROBIA O 95% consiguiente
LAGUNAIJE Bajo consumo aparicién de

energetico en caso | malos olores y

de disponerse de perdida de

altura. rendimiento.

Baja producciéon de | Mayor

fangos al igual que | requerimiento de

en el sistema de espacio que en el

Biodiscos. sistema de

Aconsejable la Biodiscos. ’

deshidratacién de | Presencia de

fangos- Por eras insectos.

P<15.000-

Mecénica P>15.000
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ESQUEMA DE
TRATAMIENTO

RANGO  DE
POBLACION

(HAB)

VENTAJAS Y

CARACTERISTCAS

DESVENTAJAS Y
CAUSAS DE MAL
FUNCIONAMIENTO

EXPLOTACION Y
MANTENIMEINTO

TERRENO
MYHAB

FANGOS
ACTIVOS +
DIGESTION
AEROBIA

10000<P<5000
0

Reduccion
DB0O5:80-95%
Reduccién SS: 85-
95%

Elevado
consumo
energético en
comparacion con
otras alternativas.
Mayor
produccién de
fangos y de peor
tratabilidad que
el sistema de
biomasa fija.
Control riguroso
del proceso.
Mayores costes
de explotacién y
mantenimiento

Costes altos

0,5-0,2

ESQUEMA DE
TRATAMIENTO

RANGO DE
POBLACION

(HAB)

VENTAJAS Y

CARACTERISTCAS

DESVENTAJAS Y
CAUSAS DE MAL
FUNCIONAMIENTO

EXPLOTACION Y
MANTENIMEINTO

TERRENO
MYHAB

FANGOS
ACTIVOS+
DIGESTION
ANAEROBIA

P>50.000

Recuperacion de
energia.

Elevados costes
de inversion.
Requiere
riguroso control
y mantenimiento.

Costes medios.

0,3-0,2

34.

Tipologias de depuracién seleccionadas

Los criterios de seleccion de las tipologias de depuracion se basaron principalmente en las

siguientes consideraciones:

- Versatilidad frente a variaciones de cargas y caudales.

- Procesos de bajo coste de explotacion.

- Minimos consumos energéticos

- Minimo mantenimiento de las instalaciones.

- Simplicidad de construccion

- Minimo impacto ambiental.

En la medida de lo posible se han previsto procedimientos de depuracién naturales:
Lagunaje, Lechos de turba, Filtros verdes y Zanjas filtrantes, aunque, la escasez de terreno
disponible ha conducido a otros sistemas de depuracion, en especial el de biodiscos y, en

casos limitados el de canales de oxidacion.
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El criterio seguido para su aplicacion a los diferentes nucleos de poblacion integrados en el

ambito geografico del Estudio es el siguiente.

Poblacién (hab) Tipologia de depuracién Observaciones
<100 Zanjas filtrantes Tanque Imhoff
Fosa séptica en cabeza
100-2.000 Filtro verde
Lecho de turba +
Laguna de maduracién
100-4.000 Biodiscos Tanque Imhoff o
Tamiz de cabeza
250-4.000 Lagunaje Sin lagunas anaerobias
750-10.000 Canales de oxidacién

En la tabla siguiente se resumen las depuradoras previstas en funcion de la tipologia de

depuracidn y del tamafio de la instalacion, basada en la poblacion de disefio.

Habitantes tpologia | <]QQ | 100-250 | 250-500 | 500-1000 | 1060-1500 | 1500-2000 [ 2000-5000 | <5000 | Tot
Zanja Filtrante |16 16
Filtro verde 1 2 5 4 12
Lechos de Turba 2 1 1 2 8
Lagunaje 7 9 8 6 4 35
Canal de Oxidacion 1 3 2 9 8 23
Total 18 40 39 49 35 25 31 8 243

3.4.1.- Zanjas filtrantes
Los criterios utilizados para la seleccion de esta tipologia han sido los siguientes:
- Municipio con rango de poblacion fija inferior a 100 habitantes.

- Obra civil con medios convencionales y sencillos

Los costes de implantacion varian desde 98.335 pta./habitante a 250.000 pta./h., con unos
costes de explotacion minimos de 37,61 pta/m’.

Esta inversion contempla todas las obras necesarias para la construccion de la instalacion

de depuracion.

En todos los casos no se han considerado la inversion en colectores, ya que ésta depende
de la distancia del nicleo de poblacion a la zona seleccionada para la instalacion y no del

tamafio de ésta y se produciria un efecto distorsionante al comparar las inversiones en
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funcion del tamafio de la poblacién a la que sirve la depuradora si se incluye la

correspondiente al emisario colector.

3.4.2.- Lechos de turba y lagunas de maduracion

El criterio de seleccion para la determinacion del sistema de depuracion y tratamiento a

instalar, se ha basado en los siguientes condicionantes;

- Municipios con rango de poblacién fija con menos de 20.000 habitantes y escaso
incremento de la poblacion estacional.

- Terreno disponible y topografia adecuada.

- Obra civil con medios sencillos y convencionales

- Posibilidad de utilizacion de efluente depurado para el agua de riego, lo que supone el

cierro del ciclo del agua.

Los costes de implantacion varian desde 63.288 ptas a 37.573 pta./h. con unos costes de
explotacion minimos de 16,72 pta/m3.

La inversion indicada completa todas las obras necesarias para la construccién de la

instalacion de depuracion.

3.4.3.- Filtros verdes

El criterio de seleccion seguido para la determinacion del sistema de depuracion y
tratamiento a instalar, se ha basado en los siguientes condicionantes:

- Disponibilidad y caracteristicas de terreno y suelo apropiadas para el cultivo.

- Proximidad a cauce perramente y nivel freatico proximo a la superficie.

Los costes de implantaciéon varian desde 30.213 a 65.282 ptas./h. y los de explotacion
desde 19,24 a 41,60 pta./m3.

La inversién contempla las obras necesarias para la construccion de la instalacion de

depuracion, aunque como en casos anteriores no se considera la inversion en colectores.
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La adhesion de Espaiia a la Comunidad Europea, ha modificado nuestra legislacion interna

que debe adaptarse a la establecida para todos los paises de dicha comunidad.

Las calidades establecidas en la legislacion vigente implican una aproximaciéon mixta al

problema, tanto a niveles de emision como de inmision para las diferentes utilizaciones.

En la tabla siguiente se analizan de forma resumida y segun las distintas metodologias
seleccionadas, la inversion y los costes de explotacion asi como el volumen en metros
cubicos/afio a tratar para el conjunto de nicleos urbanos del area geografica estudiada

CUADRO RESUMEN
TIPOLOGIA | MUNICIPIOS | POBLACION VOLUMEN SgSTES INVERSION
TRATADO EXPLOTA
CION
PTAS/M®
N° % [DISEN |FJA [M3/ANO (% PTAS PTAS./H
O AB.
Zanjas 16 |6,6 |803 585 35.192 0,2 67,62 100.741.219 125.456
filtrantes
Lechos dei8 32 |6.582 5.689 403.269 2,8 17,35 275.401.921 41.842
turba
Filtroverde [12 (49 [9.950 6.025 381.062 2,6 30,72 445 380.155 44.762
| Lagunaje 35 14,4 149.250 [28.631 |2.253.370 (15,7 |17,06 3.979.133.375 80.800
Biodiscos 149 1613 |147.771 |80.639 |[5.950.077 |41,5 |40,36 7.425.133.607 50.248
Canales 23 94 |96.307 |61.640 |5.299.943 |37,0 |18,89 2.426.050.270 25.191
oxidacion
TOTALES [243 [100 [310.663 |183.209 |14.322.913 [ 100 | 27.72(*) | 14.652.125.547 |47.167 (™
(*) Valores medios

El estudio de dicho cuadro trae a reflexion las consideraciones siguientes:

- Los canales de oxidacion que representan la tecnologia mas dura de todas las

empleadas, resultan los de menor inversion por habitante y con un coste de explotacion

reducido, debido a la economia de escala que supone la construccion de instalaciones

de gran tamaiio.

- Todo lo contrario sucede en las zanjas filtrantes, que pese a su poco coste global, tienen

un elevado coste por habitante, dado el reducido tamafio de las instalaciones.

- En los que se refiere a las otras tecnologias, la de mayor inversion por habitantes

resulta ser la de lagunaje, por su alta ocupacion de terreno, teniendo las otras tres

(Biodiscos, Lechos de turba y Filtros verde) costes de inversion similares. Por otra

parte, la de mayor coste de explotacion resulta de tecnologia de biodiscos.
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3.4.4.- Lagunajes

El criterio de seleccion seguido para la eleccion de este sistema de depuracion, se ha
basado en los siguientes condicionantes:

- Municipio con rango de poblacion de disefio inferior a 4.000 habitantes

- Disponibilidad del terreno. Topografia adecuada.

- Obra civil con medios convencionales y sencillos.

- Posibilidad de utilizacion del efluente depurado para el agua de riego, lo que

supone el cierre del ciclo del agua.

Los costes de implantacion varian desde 71.077 a 104.072 ptas./h. y los costes de
explotacion de 9,35 a 37,82 pta/m’.

La inversion indicada contempla todas las obras necesarias para la construccion de la
instalacion de depuracion, pero es interesante seflalar que, en estos costes, se ha tenido en

cuenta el valor del terreno, consideracién que normalmente no se contempla.

3.4.5.- Biodiscos.
Este sistema se ha elegido para poblaciones de menos de 4.000 habitantes, cuando se

disponia de poca superficie y la alternativa era un sistema de depuracion tradicional.

3.4.6.- Canales de oxidacion.

El sistema de depuracion mediante canales de oxidacion se ha seleccionado teniendo en
cuenta los siguientes condicionantes:

Rangos de poblacion entre 1.500 y 10.000 habitantes.

Poblaciones con posibles incrementos estacionales.

Existencia de condicionantes de vertido del efluente en Nitrogeno y Fosforo

(proximidad a embalses)

Superficie disponible reducida.

Los costes de inversion varian desde 16.965 a 71.296 ptas./h. y el costo minimo de
explotacion previsto es de 12,50 pta./m’.

4.- CONCLUSIONES
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El coste minimo de inversion es de 25.191 PTA/h. cifra notablemente superior a la que
se viene empleando regularmente.
Similar consideracion se puede hacer con los costes de explotacion de 17,06 pta/m3

(minimo)
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ASPECTOS SANITARIOS DEL ABASTECIMIENTO DE AGUA

POTABLE
Margarita Palau. Ministerio de Sanidad y Consumo. Madrid. Espaiia.

Resumen de la ponencia

EL AGUA DE CONSUMO Y LA SALUD

El agua es un elemento esencial para la vida humana. Desde el punto de vista
sanitario hay que tener en cuenta tres aspectos:

¢ La calidad del agua de consumo

» La cantidad de agua para las nécesidades higiénicas y para consumo

¢ La accesibilidad del agua de consumo a la poblacion

De los tres puntos anteriores es la calidad del agua el aspecto en que la
administracion sanitaria se centra prioritariamente, sin descuidar los otros dos.

A medida que se incrementan las necesidades de agua y por tanto la busqueda
de nuevas captaciones, aparecen nuevos problemas de calidad del agua de
consumo por contaminacion. Esta contaminacion produce un cambio en la
composicion fisica, quimica o bioldgica del agua de consumo que repercutira en
la salud de la poblacion que la consume.

Hasta hace unos afios los riesgos mas comunes y conocidos derivados del
consumo de agua eran las enfermedades infecciosas de transmisién hidrica,
pero con los avances cientificos y el desarrollo industrial y econdmico se han
detectado otros riesgos, sobre todo de tipo quimico.

Estos riesgos proceden de las fuentes de contaminacion, que no sdlo se
encuentran en el agua en origen y las captaciones sino también a lo largo de
todo el Sistema de Abastecimiento:

e Problemas en el tratamiento de potabilizacion del agua debido a los aditivos
y sustancias que se utilizan en esos procesos y que en determinadas
circunstancias producen unos subproductos tras el tratamiento que podrian
ser un riesgo para la salud.

e Problemas en las Redes de distribucion puablica debido bien a determinados
materiales que transmiten compuestos de las tuberias al agua de consumo,
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o bien problemas con el disefio de la misma con fondos de saco en los
finales de las redes que podrian facilitar la recontaminacion del agua de
consumo.

e Problemas con las instalaciones interiores que ya sea por los materiales de
las tuberias o por el mal mantenimiento de las mismas pueden producir
alteraciones del agua dentro de las casas y establecimientos.

« Problemas con los depdsitos privados y aparatos de potabilizacion doméstica
que estén mal mantenidos (limpieza y revisiones) y que podrian producir
riesgos microbioldgicos.

El control sanitario del aqua de consumo va encaminado a la proteccion de la
salud de la poblacién y por tanto el conocimiento de la Calidad del Agua que se
suministra, y las Caracteristicas del Sistema del Abastecimiento, son elementos
basicos para detectar los problemas y dar asesoramiento a los usuarios asi
como medidas de prevencion en el caso de que hubiera algun problema.

Esta necesidad de conocer el estado de situacion de los abastecimientos y su
calidad del agua de consumo ha sido el motor que ha esbozado los objetivos y
actividades del Ministerio de Sanidad y Consumo en esta area de actuacion. Asi
en cumplimiento de lo dispuesto en el Real Decreto 1138/90, donde se aprueba
la Reglamentacion Técnico Sanitaria para el abastecimiento y control de calidad
de las aguas potables de consumo publico, el Ministerio de Sanidad planifico y
desarrolld el Sistema de Informacion Nacional de Agua de Consumo en
colaboracion con las Comunidades Autdnomas.

SISTEMA DE INFORMACION NACIONAL DE AGUA DE CONSUMO.
SINAC. o

El Sistema de Informacidn Nacional de Agua de Consumo SINAC, es una labor
concreta del Ministerio de Sanidad y Consumo.

El SINAC comenzd a planificarse durante los afios 1991 y 1992, Es un trabajo
en equipo entre el Ministerio de Sanidad y Consumo y las Consejerias de las
Comunidades Auténomas con competencias en este tema.

Esta basado en dos grandes apartados:

a) caracteristicas de los abastecimientos
b) calidad del agua de consumo.
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El objetivo principal del SINAC es contribuir a prevenir los posibles riesgos
derivados del agua de consumo. Este objetivo se cumple al identificar en el
ambito local, autondmico y nacional la calidad de nuestros abastecimientos y
del agua que se suministra a través de ellos.

Este Sistema de Informacion recoge informacion de todo el territorio espafiol,
en concreto de todos los abastecimientos mayores de 500 habitantes. Segun el
ultimo Censo incluye algo menos de 6.000 localidades, que corresponden a mas
del 91% de la poblacion de Espaiia.

La informacion que compone el SINAC (V.3.0) se describe de forma general en
los dos cuadros siguientes:

CARACTERISTICAS DE LOS SISTEMAS DE ABASTECIMIENTO

Datos generales: geograficos, demograficos y administrativos

Origen del agua de consumo ™~

Tratamiento de potabilizacién y métodos de desinfeccion

Almacenamiento y distribucion del agua, materiales en contacto

Entidades responsables de las distintas partes del sistema de abastecimiento

Nhopne

CALIDAD DEL AGUA DE CONSUMO

Laboratorio responsable de los analisis

Método analitico utilizado

Determinaciones realizadas y determinaciones no conformes
Valores alcanzados

Motivos del incumplimiento, medidas que se han tomado
Autorizaciones de excepcion

U AN

Fuente: Unidad de Consumo. SG Sanidad Ambiental. Ministerio de Sanidad y
Consumo. 1998.

En la Ponencia se presentara pormenorizadamente el contenido del SINAC.

|

Referencias:
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Technology selection :
a key to sustainable community water supply
by
Jan Teun Visscher, Teun Bastemeijer and Frangois Brikké'
Barcelona, October 1998

Summary

Technology selection needs greater attention and needs to be based on a dialogue between the communities
and the institutions to ensure that the technology is embedded 1n the society. This paper addresses the
definition of technology and establishes the key elements that need to be taken into account n technology
selection. It particularly refers to the role the recipients of water supply and sanitation services have to play in
establishing realistic service levels. One of the most important aspects is the need to base technology selection
on an informed choice that particularly reviews the future Operation and Maintenance (O&M) requirements,
and the future costs of the system put into place. The concept of sustainable technology 1s therefore
mtroduced in this paper.

1. Introduction

Technology is often associated with a tangible element such as a device or machine to carry out certain
jobs. This tangible element however is just the technique that only represents the surface of the
technology, similar to the tip of an iceberg (Galtung, 1978) Few people realize that the technology
comprises a related structure, a social, organizational and mental base on which it is built. The
technique is thus the top of a pyramid that needs to be largely in place to make it work (Figure 1)
Technology needs to contribute to the social and economic development of a country. In this respect,
technology transfer and promotion of innovation are not aims in themselves, but utensils in the
development of a society.

Technique, machine, device

Knowledge & aptitude to produce it

{ \ _ .. . Knowledge & skills to maintain it

/ \ .. Human resources capacity

Capacity to respond to needs and demand

Figure 1. Technology is more than technique

It is interesting to note the wide range of expressions that can be found in the literature concerning
technology, such as: appropriate technology, progressive technology, alternative technology,
intermediate technology, village technology, low-cost technology, labor intensive technology, self-
help technology or technology with a human face. These words are all associated with simpler
technologies, whereas what we really need is not a simpler technology but a technology that is
embedded in the society, responding to people's needs and expectations and that can be managed

1 senior staff from the IRC, International Water and Sanitation Centre, The Hague, The Netherlands
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and sustained technically, financially and environmentally. This is what we define in this paper as
“sustainable technology”

2.  Exploring new approaches

Technology selection in a way, always has included a paternalistic “¢0p-down” element as in many
countries the government, together with the ESAs, has taken the responsibility to satisfy the needs
and regulate the behaviour of the people under their direct influence (Saunders, 1983). Almost
everywhere governmental institutions and ESAs have taken decisions about technology selection
and service levels without truly involving the community in decision making. Numerous cases exist
where the national institutions are not autonomous but are (mis)guided by international advisors
often holding the string of the purse. These advisors usually stayed for a short period of time, and
were rarely confronted with the results (failures) of thetr interventions. Other problems the national
institutions face include political pressure, limitations 1n staff availability and expenience, and the
lack of knowledge of local conditions which makes the value of decisions taken at central level
doubtful (Vaa, 1990).

Introducing a technology in a community needs a careful process in which it should be realized that
technology has the limitation that it is not a universal scientific law to solving problems, but
always has its roots 1n the society that developed it to solve a specific problem (Reddy, 1977, cited
in Garcia et al., 1996). Sector staff in general introduces technologies they know and feel confident
with, but which not necessarily provide the best and most efficient solution for the given problem in
the prevailing context. An even bigger problem is that often technologies are selected to solve their,
the outsiders’ and not the users’ perception of the problem. Many engineers working in the sector
live in an urban environment and have been trained primarily to work 1n that environment, and so
have an urban perception of problems This may result in proposals, such as conventional sewerage
systems for small rural communities, or water supply service levels that fit the urban more than the
rural context and do not match the needs and financial capacity of the recipients. These engineers
may not explore the broad range of water supply options including for example the less common
rainwater harvesting options and may not consider sufficiently the infra-structural limitations of the
rural setting

Wrong perceptions and narrow technical views have frequently resulted in the wrong choice, faulty
designs and the wrong mix of technology. The non-visible consequence is that potential health and
economic benefits do not materialize. The end result thus is not surprising: many systems have been
installed that are not working properly or are not used effectively and billions of dollars that have
gone down the drain.

Fortunately, in many countries community involvement in technology choice is now becoming part
of sector policy. This policy will only become stronger because of the fact that more and more the
users will have to pay for their services and thus will request a stronger role in decision making. It
is however not just meeting the demand that should be the guiding principle, the essence is to meet
a realistic demand. This requires informed decision making in which the communities or their
representatives take part in the debate and ultimately take a balanced decision on the service level
they want, the price they will pay, the efforts they will undertake in management and maintenance,
and the level of back-up support they will recerve.

If the community has to come to grips with their systems, as 1s now proposed and strived for at the
international level (IRC, 1995), the concept of technology selection and introduction will have to
change and move towards one of sharing technology. This enables the community and the local

2



government to ‘own’ the technology, and will require a stronger emphasis on research and
development by creating opportunities to initiate leaming processes with the different institutions
and persons that are involved, to allow the technique to take root in the society.

The concept is not to introduce solutions from an ‘outsiders’ perspective, but to start to work in an
approach that resembles Plato’s idea, when he stated: ‘If one poses the proper questions, people by
themselves, will discover the truth about every 1ssue’. This implies an approach that also uses the
ideas of Paulo Freire (1972) concerning learning processes. He indicated that students should not be
considered empty vessels that need to be filled with information. They should be helped to develop
their own thinking by posing problems to them and encouraging them to find their own solutions.

This learning process in general will include the following steps: expenimenting, processing
(reflection, discussion), generalization and application (Garcia et al, 1996). This approach
represents a huge change, particularly for engineers, who have been trained to solve straightforward
problems in a systematic way. The problems in the sector, however, are not so straightforward and
need @ more holistic approach, a more systemic approach as both the problems and the solutions
may be interpreted differently by the stakeholders involved (Checkland, 1989).

The experience in many countries is that technology can be introduced at a large scale rather
quickly if they are introduced by a wealthy project provider (supply driven), yet the end result after
a project pulls out is not very good. Many systems installed in the last ten years are not performing
well. They are used and maintained by communities to the best of their abilities, but long term
sustainability is not ensured. This is an important reason for the request of funding agencies for a
demand responsive approach. Yet this is not sufficient because not all factors affecting
sustainability can be controlled at the community level. The key message from the past is that a
more systematic attention is needed for all factors affecting sustainability of water supply and
sanitation systems.

3. Operation and management implications

It is essential that the user community or their representatives understand the implications of the
choices that have to be made. Particularly they require information about the operation and
maintenance requirements and costs of systems put in place. Transparent sharing of information
between technicians and communities thus is an important condition for success and sustainability.
Yet we have found that engineers and technicians often lack the full overview of factors affecting
sustainability, and therefore convey incomplete or inconsistent information to user communities
and authorities. They may also lack the communication skills to properly communicate the
implications.

The common denominator in cases where systems are better used and maintained 1s that
technology choice and system design were not just considered the engineer’s responsibility, but a
shared one in a process whereby technology and design were matched with demands taking into
account local conditions. This involved non-hierarchical communication between those who
facilitated the process, the engineers or technicians, and those who were expected to adopt the
technology. Successful technical, financial and managerial solutions were developed using local
knowledge and experience, as well as the capacity of communities to operate, maintain and manage
a particular water supply system.

Cost is an essential part of system design 1n two ways ; 1) technology selection should not only take
into account the level of investment, but also future operation, maintenance and extension or
3



replacement costs (a low cost technology can have high operation and maintenance costs and so
may not be sustainable; 2) financial mechanisms must be put in place (within the community or
accessible to the community), in order to cover all future costs.

Investments 1n water supply often result in higher per capita consumption. The result is that more
waste water 1s produced and samitary behaviour changes. Thus, technology choice and design of
water supply systems needs to be associated with improving sanitation systems to avoid negative
consequences for the environment. Not doing so may 1n certain cases undo the positive results of
water supply improvement. It 1s therefore necessary to link water supply design with sanitation and
1ts implications on the environment.

Current decentralization and privatization policies reinforce a trend whereby central water supply
and sanitation institutions see their role limited to establishing an over-all policy and legal
framework and to progress monitoring. These policies usually imply a shift of the responsibility
and the burden to lower administrative levels, local authorities, municipalities, and the private
sector. This transfer entails major challenges from a financial, technical and managerial point of
view without the institutions involved having had the time and opportunity to develop the capacity
to provide the back-up support needed at the community level. In this dynamic institutional
environment with increased effective demand from communities capacity-building and traiming of
different types of professionals is urgently needed.

4. Towards sustainable water supply and sanitation systems

Following the new developments in the sector, and taking into account the experience of CINARA®
and IRC, the following definition of sustainable water supply and sanitation systems emerges: a
water supply or sanitation system is sustainable when it:

o continuously provides an efficient and reliable service, in terms of quality and quantity,
at a level which 1s desired, and which has the potential to meet future demands;

e can be financed or co-financed by the users with limited but feasible external support
and technical assistance and ;

e s being used n an efficient way, without negatively affecting the environment.

The definition indicates that sustainability implies a match between the political, legal and
institutional frameworks in which the systems need to operate, and that it involves three strategic
inter-linking dimensions, namely the community and the local government; the environment; and
e technology

The first dimension is the community and the local government, a group of people with some
common but also some conflicting interests and ideas and different socio-economic and cultural
backgrounds. The water supply system may be one such common interest, but at the same time can
be a major source of conflict. The identity of the people in the communities is shaped by their
history and their socio-economic and environmental conditions. Some of them, often the
economucally better off, may be better informed, may know more of the world, but may on the other
hand, have 1nterests in keeping the status quo and therefore may not be willing to solve certain
problems. Women may have interests different from those of men and may not have been heard in
the past, or their position may make it difficult to achieve changes on their own. The community

2 Centro de Investigacién y Desarrollo en Agua Potable, Saneamiento Bésico y Conservacién del Recurso
Hidrico, Universidad del Valle, Cali, Colombia.
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dimension includes issues such as the capacity and willingness to pay for the required service level,
management capacities and local capacity to promote development projects, manage conflicts and
team up with sector institutions. This dimension also includes the role of the institutions in co-
financing systems and in providing support and assistance, not by taking over the role of the
community and local government, but strengthening them to do a better job.

Environment

Technology

Community and
local government

Institutional, legal and economic context

Figure 2. Conceptual framework underpinning the search for sustainabilty(Galvis 1997)

The second dimension is the physical environment, the boundary that shapes the community and
dictates the risks it faces and the local resources it can draw from to meet its needs. In water supply
projects these risks often relate to issues such as: the available water resources; their pattern over
the year; their level of pollution; sanitation practices of the community; and land and water use.
The possible effect a water supply system may have on the environment, for example, by producing
wastewater and chemical sludge, also needs to be reviewed The interface between environment
and community represents the nsk the community has to overcome in relation to, for example, its
water supply. The nsk-analysis helps to establish and prioritize actions to reduce the risks that will
depend on the level of deterioration of the local environment. The action may focus on the
reduction of the pollution level by water source protection or by introducing treatment, for example,
adopting a multi-barrier treatment concept (Galvis et al., 1997).

The third dimension concemns technology, the combination of hardware and the knowledge to
develop and sustain 1t. This latter dimension represents the possibilities and tools actors can use to
reduce the environmental risks the community is facing. This risk reduction however, can only be
sustainable if the community adopts the solution and gains ownership of it by making it their own.
The 1interface between environment and technology represents the availability of knowledge and
practical options to reduce the risk, either through technical matters or, change in behaviour. It
deals with the viability, effectiveness and efficiency of solutions and their effect on the
environment. The interface between technology and community deals with the type of solutions the
community 1s expecting, is willing and able to manage and sustain and that are in line with the
technical, socio-economic and environmental conditions and capacities of the community
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Solutions that match the three interfaces and the overall political, legal and institutional
JSframework are most promising in terms of sustainability This requires joint problem solving with
the different actors involved and a clear role of the community and the local level in decision
making. The conceptual framework presented in Figure 2, 1s a simplification of the elements
mnvolved in the process and serves to 1llustrate the diversity of the variables. This is often
underestimated because of lack of information, restrictions in the interdisciplinary approach and
difficulties in introducing research and development activities in the sector. Although science may
not be able to provide immediate solutions in a specific project environment, 1t does provide the
tools and techniques to initiate the search for them and ensure quality results. The resulting benefits
of such research activities, if properly shared with sector agencies and communities, often outweigh
by far the investment required to undertake them. Development programmes in the WSS Sector
thus need to enhance the research and development capacity of the institutions involved, and
strengthen the network of organizations in search of sustainable solutions

Some of the answers may already exist in the communuties or local institutions This calls for good
communication between the actors and stimulation of their creativity and nitiative. Technologies
that are traditionally used in a region often are an important part of the solution, calling for a
participatory review of local experience.

If ‘new’ technology has to be introduced, testing is needed to allow for the necessary adaptation to
the local conditions and to ensure that adequate operation and maintenance can be taken care of,
before promoting large scale application. This also includes a review and adaptation of training
materials for the different levels of education involved in the use of the technology.

5. Key elements in technology choice

An appropriate use of technology implies that it 1s 1n harmony with the local culture, that it matches
the technical and financial capacity of the community and that it is in line with the available natural
resources. If it does not meet the community demand realistically it will be abandoned quickly,
thus leading to a loss of investment and efforts. Every technology that 1s being installed in
conditions different from where it was developed needs to be tested, evaluated and, if required,
adapted, to ensure its compatibility with the new situation in which it will be used Its cost needs to
be in harmony with the benefits as perceived by the user communities and had to match their
willingness to pay.

It is essential to consider the technique (the hardware), as well as its requirements for operation,
maintenance and management, the type of staff needed and the training they require, and finally its
environmental impact. This facilitates its assimilation by the community and enhances the
possibility of guaranteeing its adequate operation and maintenance. When the technology promotes
the autonomy of the community with respect to external resources and assistance, particularly in
operation and maintenance, the chances of sustainability are increased.

Linking operation and maintenance and technology selection encompasses not only technical,
environmental, institutional and community aspects, but also the testing and feasibility of the O&M
system required. An O&M system is the framework defining all actors and their involvement in
O&M, the way they are organized and interrelated to one another. Expenience shows that non-
technical issues play a considerable role in determining the effectiveness of O&M. Therefore,
personnel involved in O&M assessment and development should cover a range of relevant
disciplines: social development, economics, engineering, finance and management.
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Table 1. Factors influencing technology choice (Adapted from Brikké, 1997)

e S e

Technical standards
Demand (present and future
consumption patterns) versus supply
(capacity of technical option)
Capital costs

Extension capacity

_"'; Compatibility with norms and legal
i7] framework

| Competition with existing/traditional
| water supply systems

Techmical skills needed

fuel, power,
chemicals
Quality and durability of matenals
Availability and cost of spare parts
Operation and maintenance requirements
Compatibility with users’ (men’s and
women’s) expectations and preferences

Availabulity of trained staff in or within access
of the community including mechanics,
plumbers, carpenters, and masons

Potential for local manufacturing of spares
Potential for standardization
Dependence on imported material and parts

| Availability and reliability of water
5| sources (springs, ground water,
5 rinwater, surface water)
Seasonal variations
Water quality
: % :| Water source protection
: ;:F‘ﬁn Enwronmental Risk
Waste water draimnage
= Accessibility

O&M implications of water treatment

O&M implications of water source protection
and wastewater drainage

Legal framework

National strategy

Existing institutional set up

;| Support from government, Non

-| Government Organizations, External

(technical, organizational and socio-
economical)

capacity of training institutions
Monitoring

Roles of different stakeholders and
ability/willingness to take responsibilities
(O&M system)

Potential involvement of private sector
National and municipal budget allocations for
O&M and subsidies

Traiming and follow-up

Does technology match the existing O&M
system, or needs the O&M system to be
adjusted to the most suitable technology?

Local economy

Living patterns and population growth
1| Living standards and gender balance
Household income and seasonal
variations

Users preferences

Historical experience in collaborating
with different partners

Village organization and social
cohesion

Managenal capacity and need for trainmg
Willingness and ability to pay
Cost recovery mechanisms

Accessibility to financial mechanisms in order
to meet future costs (rehabihtation/extension)

Perception of benefits from improved water
supply

Felt need

Cost/quality awareness

Level of recurrent costs to be met by the
community

Ownership




Table 1 shows that a wide range of factors need to be taken into account in technology selection. In
going through the checklist the outsiders and the community perceptions and concepts need to be
matched. It is rather comprehensive, but local conditions may always bring in new aspects to be
taken into account for developing the O&M system and establishing the technology choice. A
project may for example be able to introduce a new back-up system 1n a region, thus making it
possible to opt for a higher technology level. The answer may also not always be clear particularly
when there is uncertainty about institutional, legal and economical processes of change which go
well beyond the boundaries of the water supply and sanitation sector.

Rehabilitation of defective schemes can provide an economic alternative to investments in new
projects, but that decision should not be automatic. Just as with a new scheme, the rehabilitation
option has to be evaluated by balancing community needs, preferences and capacity to sustain with
the support potential of the water agency In assessing the scope for rehabilitation, the community
and the agency together need to review what made the system breakdown and take this into account
when selecting other options.

Furthermore, rehabilitation should not simply be a matter of replacing broken equipment or
infrastructure. The most common causes of failure relate to management and back-up support
arrangements. If a risk analysis is carried out for each water supply option then an attempt can be
made to anticipate factors which may change and affect O&M. This will not be easy, especially in
unstable economies where inflation and the availability of imported equipment and spare parts are
difficult to predict. However, a comparison of technologies can indicate show the degree of risk
attached to each option.

The process of water supply technology choice (Brikké, 1997) mvolves a series of steps, which
include in a direct or indirect way all the factors and subsequent criteria for technology choice
mentioned earlier. Operation and maintenance, being part of the process, cannot be dissociated
from all key factors.

The following steps are proposed:

1.  Community requests agency for support on water supply improvement (demand-driven
approach); this could be preceded by promotion and mobilization campaigns. Gender specific
assessment of users’ expectations and preferences is needed at this stage.

2. Initial service level assumption - what service level corresponds to the environment and
users’ preferences? What are the comparative advantages between various options?

3. Participatory baseline survey - to establish needs and problem analysis with the community.
e  What is the existing water supply situation, who benefits, what difficulties are experienced?
e  What reliable water source is available ?
e  Can this source provide the required quantity and quality of water ?
e  What is the treatment needed ?



e  What materials, spares and skills are needed to sustain the desired service level ?

What is the most appropriate structure to sustain the desired service level which corresponds to

the management capacity of the communities ?

What are the costs (capital and recurrent) of options considered ?

What are the financial resources available and the willingness to pay ?

What is the present approach to O&M within the programme area or country ?

What are the causes and effects of poor O&M within the area ?

Should technology match the available O&M system and capacity (including spare parts

distribution), or should the O&M system be adjusted to match the most suitable technology ?

e  What type of support can the communities recetve, in terms of technical, financial and capacity
building assistance ?

e  What is the overall impact of the selected option ?

4.  Collection of local information by agencies, including confirmation on validity of collected
data by local resource persons (hydrological, technical and institutional data, as well as
assessment of human resource development and capacity building)

5. Analysis of data by agency, leading to the selection of the most suitable technologies and
service levels, including a review and appreciation of all specific O&M criteria as presented
in the table above

6.  Presentation and discussions with the communuty of the most sustainable technologies,
considering all O&M, financial and managerial implications and commitment to long-term
management of O&M (Annex 1). Clarification should be made at the same time on all
necessary adjustments of the existing O&M system, with a definition of the responsibilities of
the actors implied in the development of the project.

~

Formal agreement and decision on technology selection between community and all partners
involved, once the community has made its informed choice Is the technology and service
level affordable, manageable and agreed between all partners ?

8. Development of project and joint action plannming for implementation, management and
sustainability.

6. Conclusion

Based on the lessons learnt in the sector 1t is clear that sustainability issues need to be addressed in
a longer term perspective, whereby full cost coverage over the design period of systems should be
ensured, and environmental and organizational factors outside the control of communities and local
bodies should be taken into consideration realistically. This includes an assessment of national
policies and strategies. A particularly sensitive area concems possible subsidies for coverage of
recurrent costs and future investments to increase service levels, replace system components, or
meet increased demand. This type of subsidies may entail a considerable risk in unstable
economies. So it is wise to ensure that the technology and the service level can be sustained even if
these possible subsidies would no longer be available.

A fundamental condition for long term sustainability is that technology choice and design decisions
match expressed demand and the existing capacities to manage, operate, maintain, repair, replace

9



and extend systems. It may be possible to enhance the capacity for example by management
training, but this can only be relied upon if the training is institutionalized and remains accessible in
the future when staff changes may occur Identifying possible scenarios for the future should be part
of the initial process of planning and design, so as to identify possible nsks and consider possible
future increases 1n service levels

Informed choice is needed to ensure that the communities understand the consequences. To be able
to know the implications of their choice communities need information about possible alternatives,
the O&M requirements, including intervention frequency, resources needed, skills, knowledge and
cost involved. Sound decisions can only be taken if they are aware of the problems associated with
a specific technology and its limitations in terms of service level. This requires a process of
horizontal, non hierarchical communication between the agency staff, private sector and the
community.

In a rapidly changing institutional environment (decentralization, increased role of private sector)
there is an urgent need to build the capacities needed to establish the above conditions for long term
sustainability. This involves building capacity for O&M and for management of systems at
community and local levels, but also the traiming of engineers and technicians to address
sustainability issues and increase their ability to communicate with communities and other
stakeholders so as to make sure that informed decisions can be made. Whereas this capacity
building process goes along with the implementation of new policies , programmes and projects mn
a dynamic sector environment, traditional educational institutes such as umversities and technical
colleges do not suffice to bridge the capacity gap. Specialized sector resource centres such as IRC
and CINARA can play a role here by making information more systematically available, linking up
various stakeholders, facilitating process of change and train trainers if needed.
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Annex : Fact sheet, linking operation and maintenance with technology

Deep well Diaphragm Pump

1. Description of the Technology :

Inside a cylindrical pump body at the bottom of the well, a flexible diaphragm shrinks and expands like a
tube-shaped balloon, taking the water in through an iniet valve and forcing it out through an outlet valve
connected to a flexible hose which leads it to the surface. The movement of the diaphragm I1s caused by a
separate hydraulic circuit consisting of a cylinder and piston in the pump stand, and the water-filled pilot
pipe which is also a flexible hose. The piston is moved, usually by pushing down a foot pedal, although
conventional lever handles may aiso be used to apply such force. When foot pressure 1s removed, the
elasticity of the diaphragm forces water out of it and back up the pilot pipe to lift the pedal The pump
models are still being improved and most imperfections have been corrected.

The principle of the pump is attractive because it allows the use of thin flexible hoses, making it easy to
install or remove without the need for special tools or equipment Replacing spare parts Is usually easy, only
replacement of the diaphragm may need the assistance of a skilled mechanic. It is possible to install several
pumps In a single well or borehole

initial cost: The whole pump, for a depth of 30 m: US$860 (1986 figures, Ministére de la Cooperation et du
Développement/CIEH, 1990).Burkina Faso and Benin, 1993. Vergnet costs US$1460 - 1820 depending on
Installation depth, including 10% VAT (Baumann, 1993a)

range of depth 10 to 70 cm.

yield: 050 I/s at 10 m depth, 0 32 V/s at 30 m and 0 24 I/s at 45 m Some publications state lower yields.
useful life: 8 years
area of use: Burkina Faso, Mali, Cameroon, Ghana, Mauritania, Liberia, Niger.

construction: Vergnet, ABI-ASM (no longer in production).

2. Description of O&M activities

operation

Operation is done by pushing down a pedal by foot (or, In certain types, by a handle) Considerable effort s
needed to push the pedal, which is acceptable since full body weight can be applied. Some reports state
difficulty for operation by children and pregnant women.

maintenance

Every day, the pump head, platform and surroundings are cleaned; nuts and bolts must be tight. Every
month the drive piston, rings and guide bushing are checked and replaced if necessary. Depending on
borehole conditions and at least once a year, the downhole parts have to be checked and the whole pump Is
washed with clean water A major repair is the repiacement of the diaphragm. This has to be done every 2
to 5 years. Some diaphragms are supplied with a 3 year guarantee The pump can be extracted from a well
and re-installed within half an hour by a village pump caretaker Only one spanner is needed to service the
pump. The plunger seals In the cylinder at the pump stand can easily be replaced by a village pump
caretaker and cost very little. Replacement of the diaphragm will require a skilled mechanic (some
mechanics have even been able to repair ruptured diaphragms)

3. O&M requirements
12



activity frequency human resources materials & spare parts | tools & equipment
clean pump and site daily local broom, bucket
grease pump stand parts | weekly local grease lubricator
check whole pump monthly local spanner
replace piston parts occasionally local piston seal, pedal rod spanner
guide etc.

replace in- and outlet occastonally local washers spanner
washers
replace diaphragm every3to 5 area diaphragm spanner

years
repair platform annually local sand, cement, gravel trowel, bucket

4. Actors implied and skills required in O&M

actor role skills

user pump water no special skills
keep site clean
wam in case of malfuncboning

caretaker keep site clean basic maintenance
perform small repairs

area mechanic replace diaphragm specific skill

water committee supervise caretaker organlz;ng skilis
collect fees

external support

check water quality, shtmulate and guide local organization

microbial analysis, extension work

Organizational aspects -

Deep well diaphragm pumps are typically communal pumps The water committee should appoint a
caretaker who lives close to the pump site. This person will need some training for maintenance and
hygiene. The committee should be able to get in contact with the area mechanic fast and it must have the
financial means to pay directly and in cash for repairs. Area mechanics need special training for
replacement of the diaphragm Often the supplier of the pump provides maintenance facilities

5. Recurrent costs

Recurrent costs per pump were found to be US$360 in the first 35 months of a pump's lifetime, This did not

include replacement of the diaphragm because these were still functioning during the time of the

investigation (Burkina Faso, Mohamed, 1989). Vergnet reports the cost of a diaphragm to be US$150 (1995,
personal communication). Diaphragms are reparted to need replacement once every two to five years The

recurrent costs in cash or kind for caretakers and committee members, and a mechanic in case the
diaphragm needs to be replaced, will need to be added
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RESUMEN

La gestién comunitaria en la administracién de los servicios piblicos en las areas urbanas menores y
zonas rurales se constituye en una alternativa de acciéon compartida entre Estado-comunidad para
dinamizar procesos de desarrollo. Este documento presenta los fundamentos de la gestién comunitaria
construidos con base en 5 experiencias desarrolladas por UniValle/Cinara en Colombia. Estas experiencias
recuperan la visién local desde una perspectiva de autonomia, liderazgo, responsabilidad y compromiso
social para alcanzar mejores niveles de vida. El reto ahora es integrar la comunidad y las instituciones
alrededor de los servicios piblicos, en bisqueda de la sostenibilidad.

PALABRAS CLAVE

Gestiéon comunitaria; administracién de servicios; participacion; fortalecimiento de capacidades

INTRODUCCION

Los nuevos paradigmas en el sector de agua potable y saneamiento basico giran en tomo al papel que debe
desempefiar la comunidad en los procesos de mejoramiento de los servicios publicos a través de una
mayor y mas calificada participaciéon y gestion de los mismos (Visscher, 1997). La fiscalizacién,
optimizacién de los recursos, apropiacién e identificacion con el servicio, administracién, operacion y
mantenimiento del sistema, recuperacién de costos de funcionamiento y conservacion del recurso hidrico,
son asuntos en los que los ciudadanos tienen ahora mayor competencia (Gémez et al, 1997).

Este documento se orienta a precisar aspectos que han permitido la administracion, operacién y
mantenimiento de sistermas de abastecimiento de agua en zonas rurales y urbano marginales por
comunidades organizadas; en un contexto politico e institucional que ha sufrido cambios y donde las
tendencias de las politicas del Estado se han focalizado principalmente en delegar su responsabilidad al
nivel local.

Inicialmente se realiza una reflexion sobre el contexto donde se enmarca la gestién comunitaria en la
prestacion de los servicios de abastecimiento de agua y saneamiento en Colombia y los actores que
mtervienen. Luego, se recupera la experiencia de la Universidad del Valle/Cinara en cinco comunidades
en la gestion administrativa de sus sistemas de abastecimiento de agua, sefialando los factores que facilitan
la gestion comunitaria y algunas lecciones aprendidas de su vivencia. Por ultimo se presentan las
perspectivas.

CONTEXTO GENERAL QUE ENMARCA LA GESTION COMUNITARIA EN COLOMBIA.

En Colombia existe una larga tradicion de gestién comunitaria en el sector de agua potable y saneamiento.
Desde la década de los 60s el Estado ha impulsado 1a vinculaciéon de las comunidades de asentamientos
rurales y zonas urbanas menores a la gestiéon de los sistemas de abastecimiento de agua y saneamiento
Esta politica se fortalecié con el Programa de Saneamiento Basico Rural del Instituto Nacional de Salud,
mediante el cual se crearon organizaciones de base comunitaria con el fin de que, una vez construidos los
sistemas de abastecimiento de agua, fueran entregados a la comunidad para su administracién. Esta se
realizaba a través de las Juntas de Accién Comunal inicialmente y después por Juntas Administradoras de
Acueducto creadas especificamente para tal fin (Cinara-MinDesarrollo, Findeter, 1998).



Sin embargo, este proceso tuvo limitantes relacionados principalmente con la participacion controlada por
el Estado, el escaso desarrollo de tecnologias que se ajustaran a las necesidades y realidades locales, la
falta de continuidad en las politicas y la no apropiacién por parte de la comunidad de sus servicios
publicos. Ademas, 1a politica del Estado estuvo orientada principalmente a la realizacién de inversiones
para incrementar los indices de cobertura especialmente en las 4reas urbanas, donde posteriormente se
realizaron acciones hacia el mejoramiento de la calidad del servicio. El sector rural fue marginado de los
beneficios de dichas politicas (Poveda, 1995).

Consecuencia de ello fueron el abandono total o parcial de los sistemas, la poca cultura de pago, la falta de
mejoramiento en la calidad del agua y dificultades en las concesiones de agua y las servidumbres (Gomez
et al, 1997). Estos factores contribuyeron a un estancamiento del sector de abastecimiento de agua y de los
servicios publicos en pequedias y medianas ciudades, provocando conflictos de orden social materializados
en protestas ciudadanas asociadas especialmente con el servicio de agua potable.

La gestion en la prestacion de los servicios
publicos se enfrenta ahora a un panorama
diferente permeado por el proceso de
descentralizacién que se inici6 en la segunda
mitad de los 80s y se fortalecid con la
Constitucion Politica de 1991, la cual ratificé en
el municipio la responsabilidad del suministro
de agua y saneamiento. Posteriormente aparecio
la Ley 142 de 1994 que reafirma y legaliza la
existencia juridica y organizativa de los entes de
base comunitaria para la prestacion de los
servicios de abastecimiento de agua y
saneamiento.

En Colombia alrededor del 80% de los 1067
municipios existentes tienen cabeceras urbanas
menores de 12.000 habitantes. Su poblacion,
junto con las zonas rurales, representa una
tercera parte de la poblacién total, del pais
(Ministerio de Desarrollo, 1996). Ademas, las
areas urbano-marginales representan casi el 30%
de la poblacion localizada en las ciudades de
mayor tamafio. Se ha calculado que en estas
zonas pueden existir entre 20 y 25 mil sistemas
de abastecimiento de agua pequefios. En las zonas urbanas menores el gobierno local usualmente ha
prestado los servicios de manera directa mientras que en las zonas rurales existen organizaciones de base
comunitaria aunque algunas veces no existe ningfin ente administrador de los servicios. A finales de 1997,
la Superintendencia de Servicios Pablicos -que es el ente nacional encargado de la vigilancia y control de
las entidades que prestan los servicios pablicos domiciliarios- registré6 595 organizaciones comunitarias
prestadoras de servicios, que representan el 58.6% de las organizaciones registradas, como se muestra en
la Tabla 1. Este aspecto resalta la importancia de este tipo de organizaciones en el sector de
abastecimiento de agua y sobre todo en las poblaciones menores y en las zonas rurales (Superintendencia
de Servicios Publicos, 1997).

La participacién de la comunidad en la prestacién de los servicios de abastecimiento ha permitido el
desarrollo de experiencias que a pesar de mostrar resultados, ain tienen problemas que limitan su
sostenibilidad, especialmente en la gestion administrativa donde se han encontrado practicas poco



efectivas para manejar personal, mercadear el servicio, manejar informacién contable, entre otras. De
todas formas, es necesario dinamizar y fortalecer el potencial organizativo y gerencial de las comunidades
para integrarse a procesos de desarrollo, que incidan en el mejoramiento de su calidad de vida. La gestion
comunitaria permite ademas minimizar los riesgos y las limitaciones que histéricamente han estado
presentes en la administracion de los servicios de agua y saneamiento por las comunidades.

Tabla 1 Prestaciébn de servicios en poblaciones menores de 12.500
habitantes
Tipo de empresa No. %
Administracion municipal’ 210 207
Mixtas (Estado-empresa privada)’ 10 10
Industriales y comerciales del Estado’ 4 04
Establecimientos publicos’ 128 12 6
Empresas privadas 42 41
Juntas de Accion Comunal” 339 334
Juntas Administradoras de 176 173
Acueducto®
Asociacién de Usuarios’ 80 79
Otros* 27 26
Total 1016 100

' Formas organizativas de caracter publico para prestar los servicios
% Formas de organizacién comunitaria

* No hay claridad sobre el tipo de organizacion

FUENTE: SuperPublicos, 1997

ALCANCES Y RESPONSABILIDADES DE LA GESTION COMUNITARIA EN LA
ADMINISTRACION DE LOS SERVICIOS PUBLICOS

La gestién comunitaria en la prestacion de los servicios piblicos a través de su organizacién representa
intereses, valores y cultura de las comunidades. Acorde con esto se organizan y establecen los
lineamientos en cuanto a su forma organizativa, administrativa, tecnoldgica, institucional y comunitaria
con vision integral, involucrando el cuidado de la microcuenca, la gestién institucional, administrativa y
financiera, el mercadeo del servicio, la operacién y mantenimiento y el control comunitario, para prestar el
servicio (Ver Figura 1). Segin Cinara-MinDesarrollo-Findeter (1998) “la prestacion en si del servicio
publico implica complejidad, por tanto se hace necesario el trabajo en equipo mas horizontal entre
instituciones de apoyo de los diferentes niveles y las comumdades organizadas” donde la responsabilidad
no recaiga sélo en la organizacion comunitaria prestadora del servicio.

ACTORES QUE INTERVIENEN EN LA PRESTACION DE LOS SERVICIOS DE AGUA Y
SANEAMIENTO

En la gestion comunitaria intervienen diversos actores del orden local y regional. Los actores locales
tienen en general una responsabilidad directa mientras que los organismos regionales usualmente cumplen
funciones de apoyo y asesoria. Las responsabilidades van més alla de una mera imposicién legal, se
requiere que cada uno haga efectiva su accién y se inserte en la dinamica empresarial de las
organizaciones comunitarias. De esta forma, las instituciones pueden constituirse en facilitadoras de
procesos, con una identificacion clara de roles que les permita establecer relaciones horizontales con las
comunidades y dar respuesta a las necesidades locales. La Figura 2 presenta las diferentes relaciones
directas e indirectas que se dan entorno a la prestacion de los servicios piblicos por una organizacion de



base comunitaria. Los diferentes actores, desde lo local y lo regional, trabajando en equipo, logran abordar
los proyectos desde una dimensién integral, lo que contribuye a la sostenibilidad de los proyectos.

Figura 1 Responsabilidades de la gestién comunitaria en la administracién de los servicios
publicos
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Figura 2 Actores que intervienen en la prestacion de los servicios de agua y saneamiento
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El gobierno local debe garantizar que se presten adecuadamente los servicios piiblicos en su jurisdiccién,
la comumdad organizada -como gerentes, usuarios, veedores y fiscalizadores de sistema- puede prestar un
servicio de éptima calidad. Asi mismo, la comunidad debe participar en la vigilancia y fiscalizacién de la
prestacion del servicio. Las diferentes instancias de la sociedad civil actian como organismos de presion y
de apoyo en las politicas de desarrollo de la comunidad mientras que los centros de formacién y las
instituciones de nivel regional son facilitadores de procesos.

ASPECTOS FUNDAMENTALES EN LA ADMINISTRACION DE LOS SERVICIOS PUBLICOS
POR ORGANIZACIONES DE BASE COMUNITARIA

Los aspectos que se resaltan a continuacién son el resultado de las experiencias participativas
desarrolladas en el marco de la estrategia metodologica propuesta por Cinara que contempla la ejecucion
de Proyectos de Aprendizaje en Equipo (PAEs) en abastecimiento de agua y saneamiento con
participacién comunitaria. En este tipo de proyectos se dinamiza la integracién de saberes y el trabajo en
equipo instituciones-comunidad, lo cual permite aportar, aprender y descubrir desde una experiencia a
escala real. En esta perspectiva, en 5 localidades de los departamentos del Valle del Cauca y Cauca se han
ejecutado PAEs donde se han fortalecido las capacidades institucionales y comunitarias para abordar los
problemas de desarrollo local en abastecimiento de agua y saneamiento. En la Tabla 2 se presentan
caracteristicas generales de las localidades y la Tabla 3 precisa las experiencias en aspectos
administrativos. Estas vivencias han demostrado las enormes capacidades de las comunidades para prestar
los servicios, cuando son tratadas en condiciones de respeto e igualdad. Los siguientes puntos se rescatan
como los mas destacados y que hacen la gestién comunitaria diferente:

v Legitimidad de las formas organizativas

Mediante un proceso de sensibilizacién, la comunidad decide como organizarse y el ente administrador
legitima su existencia juridica a través de concertacion interna. Existen discusiones en el Sector acerca de
la legitimidad y la legalidad. Las instituciones insisten en el cumplimiento de los requerimientos legales
como evidencia de la existencia de la forma organizativa. Sin embargo, la sola existencia juridica no
garantiza la aceptacién del ente por la comunidad. Por esto, el proceso en los PAEs rescata la legitimidad
como una condicion para alcanzar la sostembilidad, ya que como lo seifiala Abbot (1996), los sistemas se
mantendran en funcionamiento si cuentan con una organizacién solida respaldada por los usuarios (Ver
Cuadro 1)

C}ll?(}l'(‘)ll g Legrtlmxdad de lag orgamzaclones e o St

,,,,, LMo s P

‘Nosatros fuwmos que organizarnas, reallzamos trabajos en Ios barnos con lideres comunrtanos ¥

buscamos la forma de que lodos se enteraran de la necesidad de tomar decisiones respecto a I3

construccién del acueducto nuevo y su administracidn. Fue asi como después de conocer las diferentej

formas existentes, sobre la base de las ventaja que representaba asociarnos, decidimas conformar |

Asaciacidn de Usuanos, nombrar en asamblea la Junta Directiva, diseAar y aprobar los estatutos y daries

toda la confianza y apoyo para que iniciaran la administracion del servicio®.
- Lider de Mondomo (Cauca)
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Tabla 2 Caracteristicas de las localidades
6 : Ra (VRG] Ll Sireni (ValleyRr]SEMBH oo (N e higuero (Y ilegrb(Valle)h
i Zona rural Urbana, zona de ladera Zona rural Zona rural Zona rural
3 ; 3100 3100 3.300 3 500 1 400
i 500 510 512 450 340
Agricultura Sector informal Agricultura y ganaderia Sector informal Sector informal
2 140 155 195 195 (Estacional) 155
14
s ‘e JAC? e JAC o JAC(delos 5 e JAC e JAC
f e Asociacion ¢ Patronato escolar sectores) e Asociacién padres e Comité deportes
padres familia ¢ Grupo juvenil e Asociacion padres familia e Patronato escolar
il ¢  Grupo ecologico familia e Comité tercera edad
Grupo ecologico.
Asociacion de caza y
pesca
Sector privado® |e Sector publico. ¢ Sector publico ¢ Programas de apoyo e Programas de apoyo
Sector piblico * | Comunidad ¢ Sector privado internacional internacional
Comunidad organizada e Comunidad e Sector phblico e Sector publico
organizada’ e Programas de apoyo organizada e Comunidad organizada |e Comunidad organizada
2il «  Programas de internacional o Entes de financiacion |e Universidad e Universidad
: éa apoyo e Universidad territorial
A Ed  internacional e Universidad
iiicd| o Universidad s Programas de apoyo
internacional
! 5 [ g Acueducto, Acueducto Acueducto Acueducto Acueducto
; Alcantarillado, Aseo
5 S N y Correo

2 ) A C: Junta de Accién Comunal: Organizacién impulsada por el Estado, elegida por Asamblea comunitarla, qulenes manejan recursos oficlales , entregados basicamente para obras
de Infraestructura, con una connotacion politica frente al Estado y la Sociedad Civil.

3Sector Privado: Instancias de competencla privada como ONG™s, Empresa privada.

“ Sector Publico Instanclas de Competencia estatal, Gobiernos Municipales, Instituclones de competencia en el sector del orden regionales y nacionales.

® Comunidad Organizada. Organizaciones de base comunitarla.



Tabla 3

R
Junta Administradora del
Acueducto, Alcantarillado
'y Aseo

- —
Irﬁ:.. -
i ﬁﬁ 5 sl
Asociacion de Usuarios

Administracién de servicios de abastecimiento de agua y saneamiento

e g
Asgpciacion de Usuanus

Asoc:aclén de Usuanos

Junta de Accién
Comunal

Asamblea de Usuarios
Junta Directiva
Personal de O&M y
Administracién.

Asamblea de Usuarios
Junta Directiva
Personal de O&M y
Administracion.

Asamblea de Usuarios
Junta Directiva
Personal de O&M y
Administracion

Asamblea de usuarios
Junta Directiva
Personal de O&M

Asamblea de Usuarios
Junta Directiva
Personal de O&M

o Estatutos
1 o Personeria juridica

e En proceso de
constitucion

e Estatutos
e Personeria Juridica

¢ Estatutos
e En proceso de
reconocimiento legal

o Estatutos
e Personeria Juridica

% Tienen reconocimiento de
la comunidad

Tienen reconocimiento de
la comunidad

Tienen reconocimiento de
la comunidad

Tienen reconocimiento de
la comunidad

Tienen reconocimiento
de la comunidad

personal,
economicos Y

Manejan
recursos
materiales
£| Realizan procesos de
§| seleccion y contratacion
de personal.

.Coordinan y supervisan
procesos administrativos
y operativos.

.Manejan inventarios

Las funciones
administrativas son
i asumidas por un gerente,
i las operativas por un
fontanero - operador,
Ambos son remunerados
por su labor

Han iniciado un proceso

para determinar las
funciones y los
requerimientos de
personal en la parte
operativa, estan
capacitando al operador -
fontanero, este recibe
remuneracién

Las funciones
administrativas son
realizadas por miembros
de la Junta sin
remuneracién

Manejan
recursos
materiales
Realizan  seleccion vy
contratacion de personal
.Coordinan y supervisan
procesos administrativos y
operativos

.Manejan inventarios

personal,
econdmicos Y

Las funciones
administrativas son
asumidas por la Junta
directiva, donde el
Tesorero es remunerado,
las de operacién vy
mantenimiento  por un

operador y un fontanero,
quienes son remunerados

Manejan personal,
recursos econémicos e
infraestructura

Tiene un  operador-
fontanero, las funciones
administrativas son
asumidas por la Junta
Directiva

.Los miembros de la
Junta se encargan de la
administracién, la cual
es desempefiada por la
secretaria de la Junta,
las labores de operacién
y mantenimiento Sson
ejecutadas por un
operador.

® El proceso de reconocimiento ante entidades de regulacién y control se encuentra en tramite, hasta el momento ninguna se encuentra inscrita ante organismos nacionales




Hormiguem"’d s :
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' sameoalrsxs;s‘f:a

participativa de
estudios
socioeconémicos’
diagnostico
institucional, censo de
usuarios y
estratificacion
o Existe facturacién y
cobranza
il ® Sepresenta
concertacion e
implementacion de
: tarifas
¢ Estan implementando
la micromedicién

Existen estudlos
socioeconémicos
censo de usuarios y
estratificacién

Se han iniciado
programas de
educacion al usuario,
higiene, O&M
Existe facturacion y
cobranza

Hay concertacién e
implementacion de
tarifas

Estan implementando
la micromedicion

Exlsten estudios
socioecondmicos; censo
de usuarios,
estratificacion, catastro
de redes y equipos
Realizan facturacion y
cobranza

Han iniciado programas
de educacion al usuario:
uso racional del agua,
higiene, O&M,
medicion, vigilancia y
control comunitario
Concertan los
incrementos de las
tarifas

° Educacnén al usuario

¢ Facturacién 'y
cobranza

e Periddicamente
concertan los
incrementos de tarifas

¢ Actualmente reciben
capacitacion en
vigilancia y control
comunitario en la
prestacion del servicio

3 PETE
‘\ Yrad ,-'«'.ffﬁ ;I-'ﬂr‘“:"‘ 7 (A5
Existe facturacu‘)n y
cobranza,

Concertan los
incrementos de las
tarifas

Han recibido
capacitacién en uso
racional del agua y
en O&M de su
sistema

recoleccidn de basuras.

dafios de redes y realizar
arreglos

1. 5% mensual 1 20% mensual. 1. 10% mensual 1. 30% mensual 1 13% mensual

2. Manejan cuentas y 2  En proceso de 2. Manejan cuentas y 2 Enproceso de 2 Manejan cuentas y
presentan informes organizacion presentan informes organizacion presentan informes
econdmicos a la econémicos a la economicos a la
comunidad comunidad comunidad

Realizan O&M en las Realizan O&M en las Realizan O&M y control | Realizan O&M en las|Realizan O&M en las

estructuras de captacién, | estructuras de captacion, en las estructuras de estructuras de sistema de | estructuras de

tratamiento, distribucidn y | tratamiento y distribucién | captacién, tratamiento, bombeo, almacenamiento | captacion,

medicién del servicio de | del servicio de acueducto | distribucién y medicion del |y distribucién de! servicio | almacenamiento y

acueducto y O&M del servicio de acueducto de acueducto  Estan | distribucion del servicio

alcantarillado. Ademas, haciendo un mapa de |de acueducto

| prestan el servicio de riesgos  para delimitar




v Fortalecimiento del liderazgo.

Las personas participan a partir del conocimiento y motivacion, en las diversas situaciones que una
comunidad presenta. El proceso permiti6 el reconocimiento de la situacién local y las implicaciones en la
vida cotidiana de la gente, recuperando asi la sensibilidad y el interés de la comunidad para ejercer
acciones conjuntas a través de sus representantantes. Ademas de motivar el conocimiento local, entreg6
informacién necesaria para que la gente participara. Esto dinamiz6 liderazgos existentes y propicié la
aparicion de nuevos lideres y grupos en la comunidad (Cuadro 2).

[Cuadro2  Las mujeres también son lideres

El proceso ha sido exitoso, logréndose un buen grado de coordinacion entre los actores participantes:
icomunidad ha iniciado - otros proyectos como la instalacién de una caseta de comunicaciones y I
conformacion de una microempresa de mujeres. Es de anotar que el proyecto ha sido liderado por la
mujeres de la comunidad.
' ] Proyecto E} Hormiguero

v Apropiacién de su sistema de
abastecimiento de agua.

El proceso participativo permite
desmitificar la ciencia y la tecnologia.
Es asi como en su propio lenguaje, la
gente comprende Yy explica el
funcionamiento técnico, selecciona la
tecnologia de acuerdo con sus propias
condiciones y luego la opera y mantiene
(Ver Cuadro 3). Pero algo significativo,
es la capacidad de la comunidad para
transferir su conocimiento .a otras
comunidades. Esto fomenta la confianza
en sus propias capacidades y facilita la
multiplicacion de las experiencias a
partir de vivencias reales.

Cuadro 3 Dammﬁcacxén dela tecnologm R 2

Una I[der de la comunidad, durante la etapa de la construccion, mamfesté antes no hablabamos dei
excavacrones cimentaciones,” tuberia, bueno -en fin, todo esta es- nuevo para nosotras pero lo hemos
apzend’ do yfaunquehan surgldo problermas se -han podldo so/uc:onar" R Cgga o
- Lider de La S:rena <




v" Construccion de consensos y autonomia en la toma de decisiones.

Tradicionalmente, en los proyectos se hace referencia a la participacién como entrega de informacion,
desconociendo espacios donde la gente discuta esta informacién y se logren verdaderos consensos que
reflejen las necesidades de las comunidades. En los PAES se construyen consensos y se genera autonomia
en la toma de decisiones ya que la comunidad selecciona la tecnologia y la forma organizativa, diseiia sus
estatutos, concerta sus tarifas y define las estrategias para solucionar sus conflictos (Cuadro 4), como por
ejemplo, la morosidad y servidumbres, entre otras.

Fuadro4 - Manejo de conflictos -

Una lider de Ja comunidad comentd: “aqul en el Sector habla gente que no discutia sino que de una veZ
sacaba su arma para enfrentar a los demds. Las cosas se resolvian era con este tipo de
comportamientos, ahora con el trabajo que se ha hecho con el acueducto, las reuniones, los talleres ed
Ios que participa la gente han llevado a que las cosas se dialoguen de mejor manera”.
"Ceylén(Valle del Cauca}

¥" Responsabilidad y compromiso social

El proceso fomenta la responsabilidad social de los individuos frente a la comunidad (Cuadro 5) ya que
rescata valores como la equidad, la honestidad, el respeto por el ambiente y el respeto por los demas en la
perspectiva de alcanzar rentabilidad social y econdémica. Sobre esta base se fundamentan los criterios de
calidad en la prestacién del servicio.

i

aadroS Rescate de valores . - - cT.o Tl TR TR T s e e el e

?Llevabamos cast- més de 5 aﬁos en donde nunca conocimos cuél fue el manejo que se'le daba &
huestro acueducto, céma se- fe: pagaba al fontanero que se hacia con la plata, céma funcionaba nuestro
lacueducto. Fijese que ahora Y& arganizados,. con nuestros estatutos y en verdad viendo resultados,
donde se nhos consulta, nos invitan a aprender cosas écnicas, nos presentan informacién, realmente se
ve el. respeto la honest:dad y la cahdad humana de nuestragente” . - |
leerde Mondomo (Cauca) ’

v Trabajo interdisciplinario e interinstitucional

Los PAEs crean un espacio diferente donde profesionales provenientes de diversas disciplinas del
conocimiento y de instituciones con responsabilidad en el Sector, junto con las comunidades, adaptan o
desarrollan tecnologias y metodologias orientadas hacia la solucién de los problemas y limitaciones que
enfrentan para lograr una adecuada prestacion de los servicios (Ver Cuadro 6).

EYWIEES NG

C ti:idr&: 6.. Trabajo mterdlscxp]mano e interinstituwcional == 7 =t R L aE T e s T.:.» :

hecha de que sea interdisciplinario magnifico, eso-ha favorecido que haya integracién de los
ncionarios de cada instiucién, ha favorecido un compartir de conocimientos, un compan‘lr de saberes ¥

0 nos ha permitido crecer coma persanas y crecer coma funcionarios”
Funcionarnia de EMCALI (Cali, Valle)




v' Visién integral en el manejo de los recursos hidricos

Los proyectos generalmente se inician sobre la necesidad de agua de las comunidades. El agua es un
aglutinante de la accion comunitaria. Sin embargo, los PAEs consideran los sistemas mas alla de la
infraestructura. Por esto, se identifican los problemas de la fuente abastecedora y se disefian acciones para
corregirlos. Las propias comunidades luego comienzan a trabajar en los problemas que generan sus aguas
residuales cerrando asi el ciclo del agua (Ver Cuadro 7).

Cuadro7 . Manejo integral del recurso hidrico

*Ya solucionamos nuestro problema de agua potable, estamos tratando de recuperar la cuenca
comprando los predios, sin embargo, no tenemos solucién para el saneamienta. Eso es lo que sigue
no es facil pero mire fuimos capaces de construir nuestro acueducto ahora vamos a gestionar el
alcantanilado”

Lider de Mondomo (Cauca)

v Cualificacién de los lideres en el manejo administrativo de sus servicios.

El proceso de cualificacion del talento humano en el manejo administrativo se ha dado en los PAEs
partiendo de condiciones y capacidades locales especificas, donde la misma comunidad ha promovido las
acciones necesarias para lograr prestar un servicio adecuado. Ejemplo de esto es la implementacién de
estudios socioeconémicos ejecutados entre las comunidades e instituciones como los censos de usuarios,
la estratificacion, los estudios de disponibilidad a pagar, estudios de costos y tarifas y el manejo contable y
comercial del servicio (Ver Cuadro 8). Sin embargo, se encuentran debilidades asociadas con la
adecuacion del marco normativo al funcionamiento de este tipo de organizaciones, ya que este fue
concebido para las ciudades grandes —que no llegan a 50- desconociendo los 800 pequefios municipios y
las zonas rurales. Por esto, no se alcanzan a cumplir las exigencias de caracter legal, como es el caso de
los modelos de planificacién en la gestion y resultados, los modelos tarifarios y contables, la
estratificacion rural y los subsidios. ,

Cuadro 8 \‘ Cuahﬁcaclén de} ente admlmstrador 3 “‘, o - - “

Cuando se ln/c:é ef proyecto de Mondomo ( Cauca) el ente admlmstrador exlstente no Ilevaba nmgun

’ reg:stro de la informacién econdmica de la empresa. A partir del proceso, los miembros del ente
fueron elegidos de nuevo y ef cambio implicd recuperar informacién y diseffar herramientas de tipo
administrativo para manejar su informacién. Inicialmente identificaron los usuanos a fravés de un
censo. Luega, se identificaron las necesidades de capacitacién en aspectos contables. Visitaron otras
comunidades donde recogieron las expenencias y adaptaron instrumentos a Ssus propias
necesidades Y asl, poco a poco el ente administrador ha alcanzado una cualfficacion que le permite
prestar un buen servicio con contabmdad y facturacién sistematizadas, lectura y registro de -

micromedicion, entre olras.




v Control comunitario.

El control es una actividad dinimica, de seguimiento al sistema de abastecimiento de agua, orientada a
detectar y eliminar las causas que originan la produccién y distribucién de agua no apta para el consumo,
lo que implica mantener una continua evaluacién del proceso de produccién y de distribucién (Batthala y
Parlatore, 1977). En los PAEs los entes administradores han iniciado acciones comjuntas con las
instituciones para capacitarse en actividades de operacién y mantenimiento y vigilancia y control del
servicio, determinando indicadores asociados con la calidad del servicio, el uso eficiente del agua y
administracion del sistema, permitiendo asi disefiar estrategias que les permitan mejorar continuamente su
servicio.

v' Educacién al usuario

Dentro de las estrategias metodolégicas contempladas en los PAEs se han desarrollado actividades
tendientes a capacitar a la comunidad en précticas higiénicas, uso eficiente y racional del agua y veeduria
en su sistema. Mediante estrategias de acercamiento al usuario se ha logrado implementar por ejemplo la
micromedicion sin causar traurnatismos en la comunidad (Ver Cuadro 9). Igualmente, se hace ahora el
cobro de la inscripcidn por conexion al servicio. Como consecuencia de ello se puede observar una
significativa disminucién de la morosidad y un uso racional del agua.

Cuadro 9. Concertaclénde tanfas e : R

:Para eI caso de E[ Honmguero [a comumdad pasé de pagar $200 (US$ 0. f5) a $3 000 (US$ 230)
mensuales por el servicio de agua.’ Un usuario comentaba “No. me parece que sea ‘eostoso: ‘porque ef
agua es buena. Nosotros decidimos Ja tanfa, tenemos un buen producto o -sed, a nosotros nos—

parec:é que el cobro que pagamos por producto es justo” . . Tl e
" Clnara-EMCALI 1997 LR

r - =
' \'.~ - . ER N _y-—‘

FACTORES QUE FACILITAN LA GESTION COMUNITARIA.

Como resultado de las  experiencias
desarrolladas en el trabajo de Cinara y otras
organizaciones donde ha existido trabajo
comunitario, se han identificado aspectos que
facilitan la gestién comunitaria en los pequefios
sistemas de abastecimiento de agua y
saneamiento, entre los cuales se destacan los
siguientes (Cinara-IRC, 1996):

w La participacién comunitaria en todas las

fases del ciclo del proyecto

r Trabajo interinstitucional y comunitario

r Reconocimiento de condiciones y contextos
. ' locales

La legitimidad del proceso, proyectos de la gente y para la gente

El aprendizaje permanente

Marco normativo flexible

Uso de metodologias y técnicas de investigacion participativas que permitan implementar estrategias

de accion en los proyectos orientadas a fortalecer la administracién

13313



e Cuando las organizaciones comunitarias adquieren confianza sobre el rol que les corresponde en el
proyecto, se convierten en una herramienta eficaz para sacar adelante las acciones. Son ellas quienes
realizan la fiscalizacion de las obras, gestionan recursos financieros y median conflictos surgidos al
interior de la propia comunidad.

o Es necesario hacer de la participacién una actitud de vida pues de esta manera se logra desarrollar la
sensibilidad hacia los proyectos centrados en la gente y la capacidad para realizar lecturas de contextos
locales.

e Los representantes institucionales encargados de promover proyectos en agua potable y saneamiento
necesitan conocer acercarse a la realidad local, esto implica, ademas de un conocimiento teérico, el
desarrollo de la propia sensibilidad (la capacidad de ver, oir, percibir matices) que permita pasar de
director de procesos a facilitador de los mismos.

PERSPECTIVAS

El reto ahora es promover y garantizar la participacion de la comunidad en el ciclo de los proyectos. Esto
es, introducirla en la practica cotidiana institucional. Es necesario implementar una estrategia que
garantice la vinculacion de la comunidad con poder decisorio en todo el ciclo del proyecto, desde la
identificacion de los problemas, el planteamiento de soluciones, la seleccion de la alternativa técnica, el
disefio y la gerencia de su servicio. Todo esto acorde con sus condiciones socioeconomicas, culturales y
ambientales. La promocion de la participaciéon debe ser una politica del ente rector del Sector. Para su
aplicacion se requiere fortalecer el apoyo regional a los pequefios municipios y las zonas rurales.

El ente regional puede estar en capacidad de apoyar y asesorar el fortalecimiento de la gerencia de los
servicios de agua potable y saneamiento que realizan las organizaciones de base comunitaria. Los entes
administradores requieren asesoria en aspectos tales como constitucion legal, elaboracién de estatutos,
reglamentos de usuarios, manejo contable, facturacién, tarifas, educacion y atencién al usuario. Una parte
de los recursos asignados al Sector se debe entonces destinar a asegurar la gestion de los sistemas de
manera que se protejan las inversiones y esfuerzos que realizan las comunidades y las instituciones.

La visibn integral contribuye:r a 1la
sostenibilidad de los servicios. Es prioritario la
recuperacion y conservacion de las fuentes de
agua ya que su deterioro tiene un impacto
severo e inmediato sobre la calidad y cantidad
de agua que los sistemas brindan a los
usuarios. En consecuencia es prioritario el
establecimiento de politicas y programas con

componentes interinstitucionales e
interdisciplinarios con participacién de la
comunidad.

Es necesario promover la apropiacién por
parte de las instituciones y comunidades de
técnicas de investigacion participativas que
faciliten el analisis de las condiciones
socioeconomicas locales y que permita a las organizaciones comunitarias disponer de informacion para la
toma de decisiones en el manejo de sus servicios publicos. Se debe ademas fomentar 1a realizacion de
programas de capacitacion permanente en operacién, mantenimiento y administracién.
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