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Abstract:  The city of Thessaloniki was founded on the east coast of Thermaikos Gulf,  by King Kassandros in 315 BC, 
according to the Hippodamian urban plan. Since its foundation, the city was bounded by stone built fortification, 
which remained immovable through the centuries. Within it, the urban aspect changed many times. The city 
developed outside the walls in modern times. There is no doubt that hydraulic infrastructure were main elements of 
the urban environment. Thus, apart from the aqueducts of the city and in parallel with the water distribution networks, 
the city had also an advanced waste and rain water system under the urban grid, which was evolved according to the 
local hydrogeological data and was planned simultaneously with the roads’ and buildings’ construction. Furthermore, 
it was associated with the gradual rising of the population, political and economic conditions in each period, so as 
with the level of culture and technology. Until the catastrophic fire of 1917, the drainage system of the city consisted 
mostly of stone-built ducts and vaulted drains, which were placed under the main roads and discharged into the sea. 
Afterwards wastewater and stormwater management was much more advanced, so as the urban disposal network was 
rebuilt and consisted of a combined sewer system according to the practice that was adopted by all European cities at 
that time. 
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1. INTRODUCTION 

Since antiquity people realized that the inappropriate disposal of sewage leads to an unhealthy 
way of living. The discharge of rain and sewage was a daily necessity, which ensured life quality, 
and hence there was a continuous concern both in private and public architecture. Thus, the 
deterrence of rainwater flow and the efficient protection of the urban areas, prevented property 
devastation and loss of human lives. On a tombstone found in a roman cemetery at Ampelotopos 
Pella we read that the slave Aniano’s, died due to “water violence” («υπό βίας ύδατος»). In other 
words, the lyrics of this inscription mean that a flood provoked from poor stormwater management 
caused this man’s death (Chrysostomou, 1986). 

Diodoros of Sicily (ca. 90-20 BC) pointed out the importance of the sewerage systems in the 
urban environment (Library 11.25.3). While he was describing the town of Acragas, he supported 
that sewerage systems were necessary in cities because they provide a good quality of life. 
However, they are not of equal importance to the temples that are related to every city’s beauty and 
glory. It is very interesting that both drainage systems and temples were considered as public works 
and were constructed by war slaves (Angelakis et al., 2005). 

The city of Thessaloniki was the most important center of the Macedonian kingdom and a major 
city of the whole area since its foundation. In addition to water distribution systems, the city was 
also equipped with elaborate storm and sewer systems from the very beginning. This paper is a 
review of these sewerage systems over time, in relation to the geomorphological data and the 
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development of its urban environment in the Hellenistic, Roman, Byzantine, Ottoman and modern 
times.  

2. THESSALONIKI: SHORT HISTORICAL REVIEW 

The city of Thessaloniki was founded by Cassandros in 315 BC, in the east core of Thermaikos 
gulf and at the lowest foot of Hortiatis mountain. It was positioned on an important geostrategic 
place, physically protected, which also enabled sea transportation (Kalogirou, 1985). Since its 
foundation, it was developed according to the Hippodamian system, with perpendicular intersecting 
streets which defined large blocks. This urban articulation mutated more or less in each period till 
modern times, though some basic horizontal and vertical axes remained almost stable throughout 
the life of the city (Figure 1).  
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Figure 1. Thessaloniki, urban development: (a) 3rd – 4th c. BC; (b) 2nd c. BC; (c) 3rd c. AC; (d) 4th c. AC; (e) Byzantine 
period; (f) Ottoman period; (g) 19th c. AC; (h) 20th c. AC (Adam-Veleni, 2003) 

Apart from the Hippodamian urban design, the land relief within the walls of the city was the 
other main influence on the development and management of its sewerage system. The main 
features of the morphology of the city are the following (Gala-Georgila, 2015): 

§ High elevation and steep inclines in the Upper City, which shift to more shallow inclines 
towards the sea. 

§ A constant drop in elevation from the Northeast to the Southwest 
§ Folds in the terrain, especially in high elevation areas. 
 
Rapidly, Thessaloniki evolved to a very remarkable economical center and became one of the 

most significant cities of the Macedonian Kingdom, the Roman Empire and the Byzantine Empire 
(Moutsopoulos, 1980). Furthermore, it remained the most important city of the whole region. 
Undoubtedly, one of the most prominent factors of the foundation of the city on this particular area 
was the proximity to water springs of good quality and of sufficient quantity, in Hortiatis Mountain, 
on the northeast side of the city (Dimitriadis, 1983). Moreover, large volumes of rainwaters were 
usually “blocked” in underground aquifers, or often appeared in superfluous streams inside or 
outside the city walls (Figures 2a and b). They flowed with high velocity and crossed the city 
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discharging into the sea. These water currents were constantly filling up the coastline with debris, 
so as the walls along the sea had to be moved southwards over years (Bakirtzis, 1975; Adam-
Veleni, 2003; Akrivopoulou, 2013). Some of the streams were used to power water mills, at least 
from the Byzantine times (Toska and Kommatas, 1997; Siaxabani–Stefanou, 2014). 

 

  
(a) (b) 

Figure 2. (a) The catchments of Thessaloniki in 1970 (Tamiolakis, 2005). (b) The hydrologic network of Thessaloniki in 
1850 (Moutsopoulos, 1980). 

In the wider region outside the eastern wall of the city up to the modern day Alatini mills, the 
presence of a large number of streams has been noted (Figure 2a). The one closest to the city, which 
springs from the Agios Pavlos area, used to flow next to the eastern wall and reached the sea at 
some point to the east of the White Tower. Nowadays, this waterway has been forced underground 
on the western side of the Aristotle University of Thessaloniki (A.U.Th.) Campus and is part of the 
storm sewer system. Another stream that survives by being forced underground flows under the 
School of Engineering and the A.U.Th. Campus prior to outflowing into the sea. 

To the west, the Dendropotamos stream is considered very important. It outflows on the north 
cove of the Thermaikos gulf. Dendropotamos stream used to collect the water of three smaller 
streams, which crossed the areas north and west of the city; the Efkarpia stream which used to flow 
to the south of the settlement with the same name, the Xiropotamos stream which still flows along 
the Asvestohori valley and the stream that crosses Derveni area (Lioutas, 2000). To the south, closer 
to the city, two additional streams used to carry significant amounts of water. 

Finally, underground streams are found intra muros. Rescue excavations in 2000 – 2002 under 
Agiou Dimitriou street have uncovered evidence of underground streams at the eastern and western 
edge of the city. Specifically, a stream bed was found to the west edge of the city near Agion 
Apostolon district. The stream, which was functioning up to the early 20th century, crossed Agiou 
Dimitriou street, then flowed through a region where tanneries were operational during the Ottoman 
period (Tabaghane) (Ephorate of Byzantine Antiquities, 2006). 

On the eastern side of the city a stream was unearthed between the Apostolou Pavlou and 
Dimitriou Gounari streets. The stream had a North - South direction and slope. Its width was about 
25 m (Ephorate of Byzantine Antiquities, 2006). Finally, there is evidence for the flowing of a 
stream to the west of the Eleftherias place, at the junction of the modern day Tsimiski, Ionos 
Dragoumi and Mitropoleos streets, under the building of the National Bank / Bank of Greece. Its 
headwaters can be traced to the higher parts of the city by following the terrain contour lines. Its 
natural end could have created the plateau on which the eastern wall of the port of Constantine the 
Great was erected (Georgila, 2000). 



120 S. Yannopoulos et al. 

 

3. THE EVOLUTION OF THE SEWERAGE SYSTEM OF THESSALONIKI 

3.1 The Hellenistic and Roman period 

The city of Thessaloniki very soon became multi-cultural and was rapidly developed to a 
significant commercial and economical center of the Macedonian Kingdom (Figures 3a, b and c). 
During the Hellenistic period, it seems that sewerage infrastructures were a necessity in the whole 
city. Unfortunately, it is noted that very few architectural remains of the Hellenistic period with 
poor elements of hydraulic infrastructures have been found, due to repeated reconstructions and the 
architectural development of the urban environment through the centuries, especially during the last 
decades (Adam-Veleni, 2003). Nevertheless, sporadic remains of sewerage pipes indicate the 
presence of a sewerage network in the city, which was also attested by the revelation of a public 
bath building (balaneion) located at the southeast corner of the Forum complex. It consisted of an 
enclosed circular space with little baths aligned along the walls and adjacent rooms and hallways. 
Its construction in 2nd century BC presupposed the presence of an organized water supply and 
drainage system in order to ensure the cleanliness and public hygiene. Consequently, it can be 
assumed that waste water was removed by small drains disposing to a large drain system under the 
streets (Kaiafa, 2008; Kaiafa-Saropoulou, 2014). 

After the fall of Macedonia Kingdom in 168 BC, the whole region became part of the Roman 
republic and was further developed into an important trade center. It was actually connecting 
Europe with Asia through the Roman Via Egnatia (Figure 3d). Augustus was the first one who took 
care of the urban profile of the city, by constructing new buildings and complexes or by renovating 
and extending them with the addition of new rooms, such as baths and toilets. Later on Antoninus 
and Seberus, during the 2nd century AD, also renewed the city which featured a large number of 
toilets, equipped with a systematic drainage network. Finally, Galerius' arrival in the city is also 
connected with one more renovation of the urban profile, which featured a scattered network of 
water supply channels and sewers. The building reconstruction of the town was expressed with the 
vast flooring of bath installations, as well as the spreading of public toilets, according to the culture 
of the new Roman era. The large number of baths throughout the city demanded continuous water 
supply through an efficient network, and also the channeling of wastewater to an efficient sewerage 
system (Adam-Veleni, 2003; Kaiafa, 2008; Kaiafa-Saropoulou, 2014). 

It is evident that during the Roman period, high population densities made sewerage systems 
necessary. Thus, extensive system and elaborate structures for drainage were planned, designed and 
built. The wastewater disposal system was mainly based on sewers, which were used both for waste 
and stormwater. Residents took advantage of the intense natural NW territorial inclination, in 
combination with the limited distance from the upper part of the city at the foot of Holomontas 
Mountain, until the sea in the cove of Thermaikos gulf, and constructed a complete and uniform 
underground sewerage system (Kaiafa, 2008; Kaiafa-Saropoulou, 2014; Kaiafa et al., 2014). For 
these reasons they avoided to build cesspits. The absence of cesspits can be also attributed to the 
peculiar ground morphology with the deep inclines in the upper part, which become shallower 
closer to the sea, the presence of groundwater and the folds of the terrain with cavities which cross 
the city vertically. If the use of cesspits had been implemented, storm waters could have been mixed 
with the waste waters and both raised to the surface, threatening the cleanliness and hygiene of the 
city. 

Sewerage systems served to convey wastewaters. Public toilets at the exterior corners of the 
buildings, exploited the very practical technical advantages of sharing drainage and using discharge 
waters for flushing. They were always equipped with flushing systems operated by pouring water 
into a conduit. They were constructed so as the channel under the toilet seats was also used as a 
flushing duct, as it gathered wastewater getting rid of it at the same time, with water pouring 
constantly (Figure 3d) (Kaiafa, 2008; Antoniou et al., 2014; Kaiafa et al., 2014). 
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Figure 3. Roman Thessaloniki, drainage infrastructures: (a) Forum, rock cut channel (personal  archive); (b) Theofilou 
and Elefsinas streets baths, drain grid (Alexandri, 1973-1974); (c) Agiou Dimitriou and T. Papageorgiou streets, baths 
underground main sewer (Tasia, 1993); (d) Galerius complex, multi-seat lavatory, flushing ditch under defecation seats 

(Athanasiou et al., 2001). 

Drainage systems were used for the disposal of surplus water and were found throughout the 
city. Residents were taking advantage of constant flow open channels and underground sewers to 
transport their wastes away from their living area. The drainage grid consisted of clay or lead pipes, 
feeder or exit, so as floors or other constructions could be flushed, and visible rock cut channels. 
Mainly it consisted of branches of underground stone or brick built channels rectangular in section, 
which were applied to transfer wastes from the buildings into larger ducts under the roads. The 
urban planning in combination with its geophysical position, that means the intense geological 
natural declivity towards the south-west, facilitated the development of an underground network 
which secured the gathering and conveyance of storm and wastewater. Rain and wastewaters of the 
city discharged into the sea through large built vaulted sewers placed usually in the central axis of 
the horizontal and vertical city roads (Kaiafa, 2008; Kaiafa-Saropoulou, 2014; Kaiafa et al., 2014). 
Excavations revealed parts of this central drainage system, under the roman street axes, under the 
modern city (Figures 3a, b and c). 

Especially during the 3rd century BC, vaulted drains have been developed under vertical and 
horizontal roads. The vaulted covered drains were already known in Assyria by the end of the 8th 
century BC. In Greece, they were preferred in Roman times in many cities, e.g., Samos, Elis, Patras, 
Kos and Rhodes. In the area of Macedonia, this type of drains was applied only in the city of 
Thessaloniki, dated at the time of the Tetrarchy (Kaiafa, 2008). Vaulted drains have been noted 
under the junction of Menelaos and Philippou streets, with cleaning manholes in the top of the arch. 
Similar drains have been revealed under the junction of Gounaris and Tsoufli streets, Christopoulou 
street and Iktinou street. On the other hand, part of a vaulted collector, with multiple lateral stone 
inflows, revealed just 0,60 m under the monumental marble paved street, east of Galerian complex, 
along Gr. Palamas street. Part of the same urban sewerage grid was the vaulted sewer which was 
passing invisible, with gradient 2,50%, along the axis of a roman cardo, revealed under today 
Platonos street (Makropoulou, 2013). It was collecting the content of many drains from roadside 
buildings and discharged into the sea. Under Via Regia (modern Egnatia), it was enriched with 
rainwaters that were falling in after gathering in the south side of the road, due to the proper 
inclination of the marble pavement. Another similar vaulted drain has been revealed at the 
intersection of the two most important roads of Roman Thessaloniki, under modern Egnatia and 
Venizelou streets and was in use until the 6th century BC (Figures 4a, b, c, d, e and f) 
(Makropoulou, 2013). 

They all had their beds coated with tiles or plinths, whereas the vertical sidewalls were made 
either of stones using conjunctive materials or made of successive rows of plinths, connected with 
mortar. Construction variability has been also observed in the construction of the arch cover, 
usually of bricks, more rarely made of stones and mortar. The internal width ranged between 1,20 m 
and 1,40m, although sometimes it was diminished to 0,60 - 0,75 m, such as the brick built duct  that 
was found in a length of 13 m under Hirsch Gallery, very close to coastline (Tsimbidou-Avloniti 
and Lykidou, 2008) (Figure 4a). Their height was ranging between 1,05 m to 1,80 m. At intervals, 
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there were manholes, 0,50x0,45 m, rectangular shaped openings, for cleaning and maintenance of 
the interior (Figures 4a, b, c, d, e and f). 

 

   
(a) (b) (c) 

   
(d) (e) (f) 

Figure 4. City of Thessaloniki, Roman drainage system: (a) Sewer close to the walls, at the foundations of Hirsch 
Gallery (with permission of M. Tsimbidou-Avloniti): (b-f) Parts of vaulted drains under roman city streets (Karaberi 

and Christodoulidou, 2002; Kaiafa, 2008; Makropoulou, 2013). 

3.2 The Byzantine period 

From the 4th century until 1430, when the city was captured by the Ottomans, Thessaloniki was 
further developed being the second city of the Empire after Constantinople itself (Figure 1e). The 
important port and the geographical location of the city ensured the control of the maritime routes 
and the Balkan Peninsula. During the Byzantine era, Thessaloniki was the centre of the imperial 
policy in the European part of the Empire (Laiou, 1995). The city developed vigorously and played 
a dominating role in the fields of economy, art, demography and urban planning. 

The pre-eminence of Thessaloniki as the second most important city of the Empire was 
established during the 4th and 5th centuries. After Galerius, the city's renovation and reinforcement 
was undertaken by Constantine the Great. His residency in the city during 320-323 AD resulted in 
the construction of numerous infrastructure works, with the most significant being the harbour at 
the North-West edge of the city, where in most recent years the neighbourhood of Ladadika was 
formed after the port's backfilling. He also renewed the city with many new buildings and took care 
of the hydraulic infrastructure, with particular emphasis on the city's water supply. 

The prosperity of the city continued during the 6th century AD. It is depicted on the urban and 
spatial planning, but is also recognisable on its infrastructure. During the Early Byzantine period the 
city acquired new private luxurious residencies, private baths - organic elements of the newly built 
villas - (Marki and Kommatas, 2002; Karydas, 2009), as well as public buildings, nymphaea and 
street fountains, all especially demanding in hydraulic infrastructure. Archaeological evidence 
indicates that the largest part of the central roman sewerage system under the streets, adapted to the 
new demands, was preserved and continued its uninterrupted operation, draining rainwater and 
wastewater away from the city, into the sea. 

Along with Constantinople, during the 7th and 8th centuries, Thessaloniki was the only major city 
in the Balkans to survive, overcoming the crisis of the empire. Thessaloniki did not shrink as most 
of the ancient poleis. The city still had its Roman and Early Byzantine fortification wall and 
continued to cover the same area as in the previous periods (Bakirtzis, 2003). 

Repeatedly besieged by the Avars and Slavs, the city also experienced a series of destructive 
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earthquakes at the first half of the 7th century. These earthquakes caused extensive damage to the 
city walls, the collapse of the majority of the buildings and the intense backfilling of the streets. 
Space occupations took place, as well as redefinition of the public areas and led to general 
redistribution of the urban land (Makropoulou, 2013). It is possible that the earthquakes also caused 
extensive damage to the infrastructure of the city and decreased the effectiveness of the sewerage 
system (Gala-Georgila, 2015). 

Nevertheless, archaeological findings testify a continuous renewal of the city's infrastructure, not 
only of the small private sewerage channels, but also of the public sewers of the central flow 
network with the responsibility of the central government, according to the protocol of the 
byzantine law (Figures 5a and b; 6a, b and c) (Tourptsoglou-Stefanidou, 1998). 
 

  
(a) (b) 

Figure 5. Constructed pipes of byzantine period:  (a) Pasteur street (Karydas, 2009); (b) Middle Road (Egnatia street), 
pipe of 6th c. AD along its south side (Makropoulou, 2013) 

The historical facts that marked the turbulent middle and late byzantine periods affected the 
city’s history, which succeeded in remaining a significant administrative, financial and spiritual 
centre, despite the adversities, the occupations and the numerous sieges. The archaeological 
evidence shows that there was not dense habitation in the Upper City and on the outskirts of the 
city.  Inside the lower city there were densely inhabited residential districts, but also open ruined 
spaces. The available space was being taken over by monasteries, workshops, gardens and 
cemeteries (Bakirtzis, 2003). This spatial organisation had immediate impact on the city’s 
infrastructure. 

In the relics of byzantine times found in a dense sequence under the modern city, many sewerage 
pipes were found, conveying wastewater to the main city's network. These relics are clearly at a 
higher level than the ones dated from late antiquity until the 7th century and lie inside the city's 
intense urban tissue. 

The infrastructure of the byzantine city, concerning the structural and building materials, 
followed in general the roman tradition with the tendency of simplification, where feasible, without 
any compromise to their effectiveness. Similarly, their articulation and the way of function are 
dependent on the general principles of hydraulic science, as it has been established and handed over 
by the Romans. Clay pipes have been noticed, which are drilled through the walls, conveying small 
amounts of water and also box culverts that were water-proofed very well with hydraulic mortar, 
with their sides usually covered with stones or plinths and their beds paved with plinths. Having a 
cross-section of 0,40-0,50 m, these pipes conveyed unwanted waters and wastewater to the main 
collectors (Figure 7), utilising the slope of the streets, sometimes with the support of shafts. These 
shafts were often found in a dense sequence either at the channel junctions or at their course, and 
contributed to the reduction of the odour and the high flow velocities made the periodic cleaning 
easier. 
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Figure 6. Excavation at Vasileos Irakliou street: (a) building relics with pipe nettings (plexus) of various phases ending 
at the central collector pipe; (b) Central arch-covered pipe under the road; (c, d) confluence of small pipes with the 

street pipe (with permission of M. Tsimbidou-Avloniti). 

 

Figure 7. Junction of built sewers in the intersection of today’s Agiou Dimitriou and Ph. Dragoumi streets. Sewers A5, 
A6 ran along the decumanus (Agiou Dimitriou street). Sewer A7 ran along the cardo (in the axis of today’s Ph. 

Dragoumi street) (Ephorate of Byzantine Antiquities of Thessaloniki, 2006). 

The roman built vaulted conduits, running beneath the roman streets were of special importance 
for the operation of the system. These continued to be used with repairs, additions or sometimes 
junctions showing a lack of skill. Such interventions are observed in arch-covered roman pipes 
during excavations in numerous streets of the city. For example, junctions of byzantine pipes with 
Roman collecting conduits are referred in the decumanus of today’s Agiou Dimitriou street 
(Ephorate of Byzantine Antiquities of Thessaloniki, 2006). A similar long life-duration was also 
observed for the Roman covered pipe at the later Roman times tiled cardo, under today's Venizelou 
street (Makropoulou, 2013). 

As the central authority weakened during the last decades of the 14th century and the Ottoman 
conquest drew ever closer, the urban life collapsed and the infrastructure of the city fell into 
disrepair. 
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3.3 The Ottoman period 

The city of Thessaloniki was conquered by the Ottomans in 1430 and was liberated in 1912. 
During this period, Thessaloniki remained the most important city on the European part of the 
Ottoman Empire (Figure 1f). The pillaging and destruction that followed the conquest, led to people 
departing and enormous damage to the urban tissue. This destruction forced the Ottomans to 
intervene and repair the city’s infrastructure. Dimitriadis (1983) pointed out, the construction of 
twenty new fountains, repairs on the Hortiatis aqueduct and the erection of the Bey Hamam in 1444 
by using building material from ruined churches and buildings. 

The Ottomans during their rule renewed the urban environment according to their culture. They 
built many mosques, baths, Turkish baths (hamam), and fountains. All of them required perfectly 
functional hydraulic system. Large interventions to the city are recorded between the end of the 15th 
and the beginning of the 16th centuries with reconstruction and reinforcement of the walls and the 
water supply system (Dimitriadis, 1983; Gala–Georgila, 2015).  

In the following centuries, Thessaloniki thrives as a craft, trade, transit and cultural centre. 
Evliya Celebi visited Thessaloniki in the 17th century and describes in his chronicle a thriving 
Megalopolis (Vakalopoulos, 1983). Evliya Celebi confirms that during the centuries of Ottoman 
sovereignty nearly 300 new luxurious public baths were constructed. 

However, even during these times of prosperity, the city was repeatedly destroyed by fires. 
These fires led to larger or smaller modification to the urban structure of the city. Specifically, in 
1510 AD, 1800 houses and part of the market was destroyed. In 1545 AD due to a great fire, 5.000 
houses, 18 synagogues, many Hebrew libraries and schools were completely burnt. Moreover, in 
1620 AD, almost the whole city was burnt and remained deserted for two years, after which it took 
many years to be rebuilt (Dimitriadis, 1983). 

A large number of clay or stone sewers of Ottoman period have been found close to the ground 
level of the modern city. They all had the proper gradients to the main drains, which discharged into 
the sea like in the previous Roman and Byzantine periods. It is a fact that the residents during the 
five centuries of the ottoman dominance maintained the sewerage system in good condition in order 
to properly discharge wastewater and stormwater. Indeed, the hydraulic engineers of the Ottoman 
city adopted the knowledge of their roman predecessors towards the construction techniques of the 
main drains. They used masonry ducts with vertical sides and vaulted covers to collect and guide 
the water to the sea. One of them, 1,60 m wide, was found crossing the horizontal street, under the 
modern Egnatia Street. Another part of the same sewer was found in Vardaris area, south of the 
Νew Railway Station, further west under the same street which was extending outside of the city 
walls. Along its course, many smaller pipes discharged to this main pipe through vertical 
connections. Finally, another similarly constructed vaulted roofed sewer, was running under a main 
vertical road of the city under the modern Venizelou street, known then as “Sampri Pasa Avenue” 
and continued its route southern reaching the port (Figures 8a and b) (Makropoulou, 2013). 
 

  
(a) (b) 

Figure 8. Sampri Pasa street, vaulted sewer of the ottoman period: (a) General view of the street with the sewer; (b) 
Side view (Marki and Vasileiadou, 2008) 
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3.4 The period from 1912 (independence) to 1990 

For many years, Thessaloniki was growing without a general plan and infrastructure works. This 
fact resulted in environmental degradation, due to pollution. The problem concerning sewage and 
wastewater treatment was fragmentally confronted with systems that could marginally cover the 
city’s needs and even less the needs of the downgraded suburbs of the greater city area. However, 
since the incorporation of Thessaloniki into the Greek state and almost at the same time with the 
city’s water supply network, sewerage networks started to be realized in the urban area. 
Nevertheless, the city’s sewerage system remained embryonic until 1930 (Figures 1g and 9). 

 

Figure 9. Map of the burnt zone of Thessaloniki (From the album “Incendie de Salonique. 18-19 Août 1917” by the 
French Aeronautical Service) 

The first systematic construction of sewers is to be found after the big catastrophic fire of 1917, 
when the urban network is being rebuilt and altered, but without neglecting the initial rectangular 
network of the ancient and byzantine city (Kalogirou, 1985). The new sewer project included 
combined system according to the usual practice that was adopted by all European cities at that 
time. During the decade 1928-1938 a central combined sewer was constructed under Alexandrou 
Svolou street (formerly known as Prince Nikolaos Street) and a submerged discharge pipe was 
placed at the White Tower, 800 m long with the discharge point at a depth of 12 m. 

During the 1920s, wastewater from the upper areas of the city was channeled in sewage pits, 
whereas rainwater flew on the street surface and due to ground slope discharged in the sea.  

Gradually, the combined network of the burnt city zone expanded towards the Upper Town and 
the west districts, whereas for the area east of the White Tower, which rapidly increased in 
population during the 1960s and 1970s, the construction of a separated network was foreseen. 

3.5 The sewerage system of Thessaloniki after 1990 

Nowadays, in the larger area of the part of the city, sewerage is collected in storm and sewerage 
pipes. The sewerage network of the city is separated apart from the central area, where the network 
is a combined one. Storm pipes direct the water to the sea, while sewerage pipes feed the central 
sewerage pipeline which leads sewage into the Wastewater Treatment Facility (WWTF) of Sindos. 
Effluent of this facility is discharged in Thermaikos Gulf near Gallikos river. It is noted that the 
WWTF receives the majority of urban wastewater from the city via the central sewerage pipe and 
also receives tanker truck loadings collecting cesspit sewage from remote areas not connected to the 
city’s sewerage network.  

In addition to the WWTF in Sindos, two other wastewater treatment facilities exist, one in 
Aggelochori (Aineia Facility) receiving urban wastewater from the touristic areas of the city and a 
third one also in Sindos receiving the industrial wastewater of Thessaloniki Industrial Area. Until 
today, the ‘Aeneia’ Facility receives part of the urban wastewater from the Municipalities of 
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Thermaikos and Nea Michaniona and a large number of tanker trucks, whereas after the sewerage 
network is completed, it will cover all tourist areas in the region. The treated wastewater from the 
Thessaloniki WWTF and the Aeneia Facility is disposed of in the Thermaikos Gulf via submerged 
pipes.  

The central sewerage pipeline is 16,2 km long (11,8 km in a tunnel crossing the city from east to 
west, and is placed 15 m under the ground surface), while the twin discharge pipe of Gallikos-Axios 
is 12,5 km long, functions under pressure in order to handle flood events of Axios River and is 
constructed from reinforced cement pipes with an inner diameter of 1.500 mm and a total flow of 4 
m3/s (Tamiolakis, 2005). Finally, the total length of the sewerage network is around 1.500 km. 

In the greater area of Thessaloniki, 35 sewerage pumping stations operate non-stop covering all 
suburbs from Finikas and Thermi to Sindos Industrial Area. Those systems operate using 
programmable logic controllers (PLCs) at the local pumping stations, which control the entire 
process. All automated pumping station systems are wirelessly connected to the control centre, 
which receives all information needed for surveillance purposes. The control center has IT 
technology with suitable hardware and software to control operations and handle faults, and ensure 
remote control to enable the pumping stations to operate without interruption for 24 hours 
(http://www.eyath.gr/swift.jsp?CMCCode=06010402&extLang=). Moreover, 11 sewerage pumping 
stations operate in the touristic areas of the city conveying wastewater to Aineias Facility. 

The WWTF of Sindos has a treatment capacity of 296.000 m3/d of wastewater, in order to cover 
the needs of 1.100.000 equivalent population, including various productive activities and other 
conventional industrial waste. Today, the facility receives approximately 165.000 m3/d of 
wastewater. Additionally, pre-treatment installations are in place, able to receive 1.200 m3/d of 
wastewater from tanker trucks. 

4. MANAGEMENT AUTHORITY OF SEWERAGE  

After the city's liberation and until 1970, the management of the sewerage network (function and 
maintenance) was under the responsibility of the Directorate of Technical Services of the city's 
municipality, while the studies and supervision of the works was under the jurisdiction of the 
Technical Services of the past Ministry of Public Works. 

In 1970, the Thessaloniki Sewerage Organization (OATH) was founded as body governed by 
public law, under the Ministry of Public Works. Its primary goal was the construction, maintenance, 
management and use of the sewerage and storm drainage systems, as well as the construction of 
flood protection works in streams and the maintenance of the peripheral ditches. The area of 
jurisdiction covered six municipalities at that time and thirteen smaller municipalities. Since then, 
all the infrastructure (sewer pipes, wastewater plants) and the streams with their inundation areas 
came under the ownership of the Organization. 

In 1997, the Thessaloniki Sewerage Organization was converted into public limited company 
(PD 157/1997) and later in 1998, the Thessaloniki Water Supply & Sewerage Co. S.A. (EYATH) 
was founded from the merger of Thessaloniki Water Supply Organization S.A. (OYTH S.A.) and 
Thessaloniki Sewerage Organization S.A. (OATH S.A.) (Law 2651/3.11.1998). Its aim is the water 
supply and water sewerage or other similar services of its area under jurisdiction and beyond, in the 
frame of integrated use of water resources. The area of jurisdiction is the same as the one of OATH 
and OYTH, with the addition of the industrial area of Thessaloniki. Consequently EYATH is 
responsible for: a) water supply of Thessaloniki urban area; and b) collection and conveyance of 
wastewater to the Wastewater Treatment Plants and their disposal. 

5. CONCLUSIONS 

The city of Thessaloniki, on the east coast of Thermaikos Gulf, has been continuously inhabited 
since the end of the 4th century BC. Its Hippodamian urban plan generally survived through 
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centuries, though the urban landscape has been subjected to major changes. Τhe city ever since its 
foundation developed rapidly into a powerful urban center. Based on the presented discussion, it is 
well documented that since 315 BC the inhabitants through centuries were aware of the necessity of 
storm and waste water management. They knew very well that sewerage infrastructures were of 
equal importance to the city’s supply system. In every period they cared to have well systematic 
engineering works for the management of sanitation and wastewater, scattered through the city, in 
order to protect themselves from floods as much as possible, to improve their living standard and to 
ensure more comfortable life conditions and public health.  

There is no doubt that sewerage systems and urban environment developed through centuries by 
affecting one another. Storm and wastewater infrastructures under the urban grid of Thessaloniki 
city were always evolved according to the city’s location, the urban landscape, the local geological 
features and climatic conditions, political and economic data of every period, so as to the level of 
culture and technology. It is obvious that they were planned in combination with the changes and 
transformations of city plan through years, and constructed simultaneously with the roads and 
buildings. It is certain that they developed both by influencing the location of buildings, especially 
of the ones that needed specific hydraulic infrastructures (baths and latrines which spread especially 
in Roman era and abounded in Ottoman period) or by defining the interior design of private and 
public architectural complexes. Furthermore, drainage network was associated to the gradual rising 
of the population, was always performed by central authority, which in each period defined special 
water charges. 

All over the antiquity up to the Ottoman period, storm and wastewater management was 
addressed as a combined system which means that main drains collected and disposed of 
simultaneously runoff and wastewater. The system consisted of a large number of earthenware or 
rarely lead pipes, rock cut channels for rain collection, or underfloor stone or brick built channels. 
They were leading their contents to large built –vaulted sewers under the urban grid, within the city 
walls, which were discharging flow directly in the sea, with proper inclinations, exploiting the 
natural downward gradients of the city. Wastewater and stormwater systems were also well 
organized during the Hellenistic time and they became more functional in the Roman, Byzantine 
and Ottoman periods, in order to cover the growing needs which have been created by the presence 
and rapid spread of baths and latrines in the city center.  

Nowadays, the city’s drainage and sewerage network covers almost the whole equivalent 
population and is mostly a separate system, except of the city center where the network is 
combined. Moreover, wastewater treatment and the effluents disposal are in compliance with 
Directive 91/271/EEC “Urban Waste Water Treatment”. Finally, the total effluent (165.000 m3/d) is 
being reused after mixing it with 1:5 proportion with fresh water from Axios River in order to 
irrigate agricultural cultivation of rice, corn and sugar-beet during the summer period (2-3 months) 
(Ilias et al., 2014). 

The way that drainage projects were scattered through the urban grid is more or less 
unchangeable. The differences mainly relate to the scale, the technical expertise and available 
building materials of each period. Innumerable ducts, pipes, channels of various eras have been 
already found under the streets of the modern city, confirming that the residents never stopped 
caring of storm and wastewater management.  
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