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Introduction
The second industrial revolution, at the beginning of the 20th century, involved very significant
changes in the way of life of people and in the development of cities. One of these changes was
the introduction of concepts of hygienic, both at the environmental level and in the quality of
water treated to avoid infections, cholera and typhus. Previously, water came from fountains and
aquifers, whereby people had to travel to the points of supply. However, technological advances
allowed systems to be developed to treat the water, and, once purified, to transport it directly to
the consumers.
The first industrial hydraulic installations in Europe were implemented around 1900, when the
change from steam engines to electric motors and submersible pumps took place. However,
although more than a hundred years have passed, there are few studies that analyse the building
typology of water treatment plants from a historical-architectural standpoint. The aim of the
following study is to analyse the typologies of drinking water treatment plants, by taking a
specific and still functioning case in A Coruña. The research method has been to study its
regional and time-frame contexts, and to identify its values so that this typology be
acknowledged as part of Spain's Industrial Hydraulic Heritage.
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One of the few thematical studies in this area, entitled The Water Industry as World Heritage,
was presented in April 2018 by The International Committee for the Conservation of the
Industrial Heritage (TICCIH). They affirm that “The heritage of the modern water industry is
almost entirely absent, despite its unarguable relevance to human development” [1]. The study
focuses on the general category among those defined by Professor Michel Cotte relative to
“acquisition, management and control of water to make it available for purposes of human use”
[2] and establishes the following site typologies for each function: collection (wells, boreholes),
storage (dams, reservoirs), distribution (aqueducts, pumping stations, reservoirs, cisterns, water
towers, mains networks), and treatment of natural and wastewater (filtration, chemical and
biological treatment). Maintaining this general classification, the present study develops the
characteristics of a specific type of building dedicated to treat water in order to make it drinkable.

The Cañás water treatment plant, A Coruña (Spain)
There is currently a drinking water treatment plant (DWTP) in the vicinity of the River Barcés,
in Carral (A Coruña), which has been in service since the beginning of the twentieth century,
providing drinking water to the city of A Coruña. The buildings that make it up have undergone
some transformation to adapt to technical and industrial requirements, but they have largely
maintained their original configuration.

Historical context of industrial architecture
To understand the type of architecture existing in Cañás, it is necessary to consider its historical
context and identify what made it possible to construct the plant in 1897. Thanks to its location
on the northwest coast the town had important contacts with England and other areas of the
Atlantic arc, such as Bilbao (in Spain) and France. At the end of the 19th century, a change
happened in the approach to industrialisation in England. The arts and crafts movement,
propitiated by William Morris and followed by John Ruskin challenged the abstract concept of
utilitarianism and favoured promoting human skills without detracting from new manufacturing
processes, trying to bridge the separation between art and functionality.
Between 1907-1914, first in Germany and then also in Austria and Switzerland, the idea spread
that the industrial buildings themselves could also serve as elements to promote their production.
This movement, the Werkbund, tried to integrate traditional crafts and trades with industrial
production techniques, a major criterion being to use bare materials without coverings or
decorations. Simple forms and uniform rhythms that should present the functions and activity
carried out inside the building [3].
In France, in this period, the theories of August Perret and Tony Garnier on constructive rigour
and formal simplicity had a special influence on the rest of Europe. The building was conceived
as part of the fabric of a city rather than as an isolated entity, and established ideals of hygiene
in which architecture was to integrate with air, sun, light and vegetation. Meanwhile, the use of
reinforced concrete was beginning to be widespread. It had been patented by Monier in 1868 and
used in civil engineering for bridges, pipes and other infill projects.
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Brief historical review and evolution of the Cañás DWTP
In this context, the city of A Coruña was no stranger to change. It was a major commercial and
business centre, with busy port traffic and military headquarters, and industrial activity based
mainly on glass, iron, textiles and tobacco. When ideas about water hygiene began to be
accepted, A Coruña sought to develop accordingly and to build infrastructures for water supply
and sanitation. This resulted in the planning of the DWTP in Cañás, when in 1897 an English
Company, Coruña Water Works, obtained the first concession to produce tap water from the
river Barcés for supply to the city of A Coruña.
A project was developed but was never realized, and after the issuance in 1905 of an expiry order
by the Public Works Authorities, at the request of the City Council of A Coruña [5], a new
concession was granted to ‘Sociedad de Aguas de la Coruña’, who presented a new project. This
included a reservoir and included housing for the watchman, near the river Barcés, as well as an
aqueduct to the city, 25 km away. The choice of the uptake point at such a long distance was due
to the good quality water there and the possibility to transport it to the city by gravity. In 1908,
the installation was put into service [6].
In 1911 a modification of the water supply system was planned, which included the designing
and constructing of sand filters, although the real technological innovation took place between
1922 and 1925, when a rapid filter and sterilization system was installed. The aim of this change
was to increase the flow volume to the city and thus enable the urban development envisaged in
the City Extension Plan which had been approved in 1910 [7].
The surviving buildings and installations from this water treatment unit in Cañás (Fig.1) consist
of a rapid filter house, a secondary building for sterilization, the reservoir, dam and decantation
ponds, watchman’s lodging, and warehouse, all interconnected.

Figure 1. Buildings and installations existing in Cañás in 1926. Emalcsa’s private collection.
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Both the filter house and the sterilisation building reflect the characteristics of the industrial
architecture that was being developed in Europe: they are functional and devoid of adornment.
The Cañás facilities have never ceased to function although the supply network of Coruña has
undergone modifications to adapt to needs and demand. These include the creation in 1935 of
another DWTP that captures water from the river Mero, and the construction of the Cecebre dam
in 1965 to supply water to the metropolitan area [8]. Since 1998 the Cañás plant has only supplied
water to the municipality of Carral and Culleredo.

Typological analysis of fast filter utilities for water treatment
Before analysing the construction of the Cañás filter systems in depth, it is important to consider
what a rapid water filtration system is, to understand the typological characteristics of the
buildings that arise in the creation of such systems.

Rapid filter systems: the process followed in Bilbao and the European examples studied
In 1910, the ‘Societé Generale de Ciments Portland’ offered Bilbao City Council a test facility
to treat the waters of the river Nervión physically and bacteriologically and, if the results were
satisfactory, to agree on an a contract to carry out the filtration of the water necessary for supply
to the city of Bilbao. In 1911, the municipal council of Bilbao determined that filtration would
be undertaken, although the procedure to be followed would only be decided after analysing the
best bid. The tender documents set out a requirement for the filtering of 30,000 m3 of water/day
in three different locations (Larrasquitu, Miraflores and Bolinchu). A Commission was created,
formed by a team of bacteriologists, doctors, engineers, chemists plus the head architect of civil
works. This Commission was authorized to regularly inspect the facilities operating in other
towns. The specifications also required the creation of a small test plant in the vicinity of the
Nervión River in order to make a decision on the best method based on the analysis of the
resulting data [9].
Nine companies from France, Germany and Spain tendered, although only the four that
submitted complete projects and offered the installation of the test plant were evaluated. The
Jury compared the filtration systems analysed, differentiating slow filters like the Puech-Chabal
system and rapid filters like Van der Made (simple) systems and Reisert (with Coagulant), as
well as sterilization by complementary ozone (Otto system). The Commission had visited the
plants where the systems had been implemented, and their report reflected the advantages and
disadvantages identified. The Commission went to Paris, where there were different collection
points (Ivry sur Seine, Saint Maur, Villemer and Saresnes) and the different Puech-Chabal, Van
der Made and Otto systems were used to treat water by ozonation which at the time (1912) was
still being tested. They also visited Luneville (Nancy), Rimiez, Bon-voyage and Villefranche (in
Nice) and Pau (1910) in the southwest, also using the Puech-Chabal slow filter system. In
Germany they visited Barmen (today Wuppertal) where they saw the Reisert system, that had
been installed in 1908.
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Figure 2. Scheme of different installations from the Bilbao report prepared by the technical
Commission. Left: Slow filters “Puech Chabal”. Right: Rapid filters “Reisert”. (1912).
Emalcsa’s private collection.
After comparing the systems, their cost, cleanliness and maintenance, construction needs and
occupancy of space, as well as chemical analyses of water quality, it was concluded, basically,
that rapid filtration purifies water but requires complementary sterilization, and that the
disadvantage of slow filtration is the need for greater surface area.
A model of each of the types was selected by the Commission: that of Pau as an example of slow
filtration, that of Baden, of rapid filtration, and those of Villemer and Villefranche, for
sterilization.
On analysis of the projects presented, the conclusion was that at the site known as Bolinchu, in
Bilbao, the most satisfactory results would be achieved with the installation of “Reisert filters
under cover, to avoid the rise in water temperature, to better conserve valves and equipment, and
to prevent dust and debris entrained by the wind” [10]. Reinforced concrete filters were proposed
as the best solution, as in Barmen, Germany, with a similar cleaning system, requiring fewer
personnel.
The First World War halted the construction of the plants and was not resumed until 1921, when
a reservoir was being built in the vicinity of Bilbao and the filtration and sterilisation of the water
was deemed urgent.
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Given the time that had elapsed since the call for tenders, and the technical advances that had
taken place in this type of facilities, some aspects were reconsidered, such as sterilization based
on chlorine instead of ozone. Bids from new companies were accepted and those from 1912 were
updated [11].
The german firm Siemens-Schuckert, which in Spain represented Ozongesellschaft and Reisert,
was chosen to carry out the installation and the project was finally drafted in 1922 [12].

Figure 3 Project for Bilbao filter house (1922). Archivo Histórico Foral de Bizkaia (AHFB).
Ar00178/002.

Origin of the installation in Coruña
When the ‘Sociedad de Aguas de la Coruña’, in 1922, considered making a change in the
filtration process of the city, the manager contacted the engineers of the Bilbao City Council,
since the rapid filter system patented by the German engineer Hans Reisert, had just been
successfully implemented there [13].
The existing documentation in Emalcsa's archives corresponding to the construction process
between 1922 and 1925 shows that, during those years, contact was maintained with
manufacturers and engineers specialised in filtration systems in Europe, receiving offers,
instructions and brochures that would enable implementation in A Coruña. In spite of not having
similar examples for reference at hand, the local professionals were able to adapt an industrial
process, patented and tested elsewhere, to the specific conditions of the river Barcés in Cañás.
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Figure 4. Drawing of water treatment process with main elements. Document prior to
construction (1921). Emalcsa’s private collection.
As drawings from the archives show, the filters installed in Coruña are identical to those in
Bilbao.

Composition and construction features of filter house and machine housing
The case studies carried out for treatment and sterilization had the final objective of obtaining
clean drinking water, placing the emphasis on the equipment, materials and operations involved,
as well as developing new techniques with ongoing tests, trials and controls. However, limited
information exists regarding the type of buildings that would house the filter system.
Sand filtration can either be through slow filtration, in which case no building covering the
lagoons through which the water circulates is necessary, or through rapid filtration, which
requires a building that accommodates the entire filter system.
It is noteworthy that, in each of the sites studied, both the composition criteria and the materials
used for the filter houses are different, with no common features in terms of exterior appearance,
although the interior space is similar.
In Spain, at the time when the Cañás filter house was built, the only existing facility with a rapid
filter system was in Bilbao. In this case, it is a building with small openings in the façade and a
domestic appearance, lacking the features of an industrial building.
In Valencia in 1907, the Puech-Chabal slow filtration system was chosen. There are open cascade
lagoons and an additional hollow brick building for machinery [14].
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Among the different facilities visited in Europe by the Bilbao Technical Commission at the
beginning of the 20th century, the characteristics of the Ivry filtration plant can be studied (the
building still stands, although in 1993 it ceased to be used for water filtration and was reconverted
into a municipal storehouse for works of art [15]). In this case, the proportions of the façade
openings and the dimensions of the main building are comparable to the Cañás filter house,
although the Ivry building boasts brick and stone masonry.
In Berlin there is a 1902 plant, which has ceased its original activity and is now a museum to
illustrate water processing (Museum im Alten Wasserwerk). This is also a brick building with a
gable roof and metal structure.
In the analysis of different types of buildings used for drinking water treatment it is important to
mention the Spanish Engineer, Lázaro Urra who in 1935 wrote the book Abastecimiento de agua
potable [16] about the systems existing at the time. He mentioned Bilbao’s plant as the example
of rapid filters used in Spain and also described the Sandsfields plant (fig.5), near Birmingham.

Figure 5. Sandsfields treatment plant (1927), from the book of Lázaro Urra, J. Abastecimiento
de Agua Potable. 1935. Madrid Civil Engineer’s Library.
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The filter house and sterilization building in Cañás, A Coruña
Aesthetic and physical features
As a whole, all the constructions that conform Cañás, whether buildings, reservoirs or lagoons,
form a unitary ensemble linked together by the continuous conduction of water carried from the
river to the network outlet (Fig.6). However, given that the two main buildings in Cañás have
special characteristics, the description will focus on these, although they should not be
considered in isolation from the rest when contemplating the system and its functioning as a
whole.

Figure 6. Scheme of existing process and installations in Cañás. Author: P. Sánchez Cid.
The unique feature of this architecture is that it is a construction for protecting water from
external contamination by permitting it to enter its interior, to process it and deliver a purified
product to the consumer. Water is the key factor in each of the spaces built. Bearing in mind that
the water is going to be treated, each specific operational point (valve control, dosage, sludge
cleaning, quality control, etc.) must be designed specifically for its function. This singularity of
relating water to architecture is repeated in all installations of this type and, in the case of Cañás,
we can add the sensitive aesthetic result and the appropriateness of scale for each work space.

Influences in A Coruña at the time of building Cañás
“The change of century was a moment of economic renaissance and commitment to the future
that began to develop a grandiloquent architectural language with freedom of design accepted
by the urban bourgeoisie” [17]. We cannot disregard the ideas about public works that were
developing in Spain, especially under the influence of Pablo Alzola (Technical Director at the
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Ministry of Public Works). He detected the shortcomings in the history of public works, industry
and commerce and published a number of works [18] in which he argued that engineering works
should not only be useful, but also beautiful [19]. He considered beauty as essential to human
equilibrium.
Pedro Mariño [20], the municipal architect of Coruña between 1894 and 1931, had to meet the
needs of a society in which great deficiencies of public services had been detected. He designed
gardens, communal spaces and public buildings such as markets, slaughterhouses, cemeteries
and municipal schools. His works boast different styles, although in 1910 he began a brief
Modernist period, influenced by Otto Wagner's European Art Nouveau and the Viennese school,
especially in the treatment of facades and singular elements. He became interested in the
techniques and possibilities of reinforced concrete, which he became familiar with through
French and English publications. Concrete was used in Coruña from 1920 onwards, and Pedro
Mariño used it for the Terraza pavilion (1921-22), a project that was initially the work of the
Madrid-born Antonio de Mesa but which Mariño eventually developed and directed [21].
Rodolfo Ucha [22] was the municipal architect in Ferrol, a city 50 km from Coruña. He was
responsible for the Fishmongers’ at the Central Market (projected in 1910, built in 1923), whose
façade is reminiscent of the main façade of the Cañás filter house.
Esteban Saavedra, (Master of Industry employed by Sociedad de Aguas de Coruña as Technical
Director), maintained close contact with both the above-mentioned architects, having received
formation together with Ucha before the latter studied architecture in Madrid. He was trained
between 1894-98 at the Provincial School of Arts and Industries of Ferrol. In addition to practical
experience in Pedro Mariño's architects' office from 1898 to 1902, he was employed by the
Ministry of Works for the National Authority for Public Works and in 1910 he joined the staff
of the ‘Sociedad de Aguas de la Coruña’ [23].
The municipal architects, as well as the engineers and professionals who participated in the
construction of the plant in Cañás, were open to innovation and the ideas extending from Europe
about the influence that architecture and engineering can have on the welfare of people. Beyond
the concepts on style and academic rules, DWTP in Cañás responds to a conception of the
movement towards modernity.

Figure 7. Cañás plant at 2018. Photograph by the author.
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Operational program and construction characteristics of DWTP Cañás
The filter house, covers a floor area of 643m2, is rectangular (40.70 x 15.80 m) and the free
interior height of the nave is 8.5m. The composition of the façade with a regular repetition of
openings is the distinguishing feature of the Cañás installation today.

Figure 8. Filter house plant, section and façade. Cañás, A Coruña (2018). Drawings by the
author.
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The main nave houses five filters, the compressor and the motors for operating the facility. It has
a semi-basement beneath the ponds, with access for maintenance tasks and for checking the
quality of the water filtered into a channel at this level. On both sides of the main entrance there
are two offices for staff, and above this area, a flat terrace with a rainwater collection tank for
irrigation purposes.
The material used for both façade structure and enclosure is reinforced concrete, with pillars 4.20
m high, 40x40 cm, which support metal roof trusses which have a free span of 14.80m. The use
of concrete for buildings was still limited, and even the cement manufacturer referred, in June
1922 [24], to the extended water transport project from the River Barcés as an example of major
undertaking, similar in importance to other projects, such as the Bank of Spain, the Astorga
Military Headquarters and the Terraza Pavilion.
The window joinery and iron frames were ordered from Altos Hornos de Vizcaya, who sent
plans, calculations and even an assembler to install them. The design of the windows came from
Coruña, requesting the production in iron of a design made for wood by the director of the works.

Figure 9. Main room of the Cañás filter house functioning in 2018. Photograph by the author.
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The sterilization building is smaller, 91 m2 (7x13 m), with a single room for laboratory to test
water quality and a water gallery to add chlorine before delivery into the general network. It has
openings in the façade similar to the filter house and inside maintains the visible structure of the
roof with transversal ribs of 20x30 cm, set 1.05 m apart. The interior walls are clad with ceramic
tiles from the skirting up to the windows. The water gallery is accessible from the inside via
concrete steps that descend 1.00 m below the main floor. According to the documentation
available on the original project, the walls rest on a continuous foundation under the perimeter
of the facade, reinforced concrete of 1.00 m at base and 40 cm at edge set on rock substrate.

Project authorship
A water treatment plant of these characteristics involves different disciplines in addition to
architecture and engineering, and as has been seen, Cañás also counted on a multidisciplinary
team of technical professionals under contract to ‘Sociedad de Aguas de la Coruña’, coordinated
by the Management.
The plans relating to the buildings are dated in A Coruña between 1922-25 and signed by
Gonzalo Esteban Saavedra (Ferrol, 1881-1962). In 1920 he had issued a report that was decisive
for the rapid filters project to be tackled as soon as possible [25].
The documentation [26] for the filter house sent by Reisert does not coincide with the final
realization and real dimensions of the façade openings. The archive plans from Reisert include
notes and translations into Spanish together with certain modifications or clarifications. There is
also a plan with four filters, and finally five were installed.
The office area and the terrace of the western area, were developed by the technical professionals
employed at the Sociedad de Aguas de Coruña.
Public Works Engineers were responsible for design and realization of dams, channels, pipelines,
ponds and reservoirs. The 1903 project for water uptake from the River Barcés was signed by
Fermin Casares and Estanislao Pan y Perez. The 1911 project for sand filtering, anterior to the
rapid filters, was signed by Fermín Casares. At the time of building the rapid filters the general
manager was Public Works Engineer Ricardo Fernández-Cuevas Salorio who coordinated the
works, although no specific project for the filter house has been found, there are Minutes from a
Board Meeting where he was authorized to contract the works for building the filter and
sterilization houses [27].
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Figure 10. Back façade of the filter house in Cañás signed by Gonzalo Esteban Saavedra. 1922
Emalcsa’s private collection.

Conclusion
The Cañás DWTP is a living example of Hydraulic Heritage. The positive impact on health and
well-being in response to the needs of a growing population since its beginnings should not be
forgotten. In addition to the outstanding quality of its architecture, it has other singular values
such as the design criteria adopted by engineers, architects and scientists, resulting in a leap
forward in the development of the hydraulic systems in Spain. Looking to other European
countries as referents, the designers perceived the advances being made in construction
technology and welcomed the innovative use of materials such as concrete and steel.
Cañás exemplifies the subsequent application of change to other types of architectural
constructions. The result is a century-old facility that has managed to maintain and adapt its
activity in order to continue to provide water services to the population. It is also worth
suggesting that rapid filter houses be considered as a specific building typology in their own
right, since these are buildings that sprung up in different countries and which, despite local
specificities, have numerous similarities in common. Apart from Cañás, there are still many other
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examples that could be studied. In a world of rapid change they should be protected before they
disappear: they are an important part of our cultural and scientific heritage.
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