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Introduction

ocated on the Eastern Mediterranean, 40 km north of Beirut (Lebanon), Byl)los is one

Lo{ the oldest continuously inhabited cities in the world, from 6000 B.C. to the present

time. Standing on a natural sand stone cliff, Byblos was listed as a World Heritage Site in 1984
under criteria III, IV and VI.

he archaeological site was extensively excavated for over 60 years, between 1921 and

1983. Structures dating to the different periods can still be distinguished where the
evolution of the city is seen in its different elements throughout the ages. The authentic landscape
(Medieval houses, city wall, souks, harbor and the archacological site) gives a definite architectural
value to the city. Furthermore, the strategic coastal location has been at commercial crossroa(ls,
mainly during the Bronze Age period. However, the most significant value attributed to Byblos
lies in the c].iscovery of the carliest Phoenician alphabet engraved on the Ahiram sarcophagus
clating back to the 11th century B.C. which later became the basis of the actual western alphal)et.

As a result of the recent war against Lebanon (July-August 2006), the Lebanese coast
was partially affected lny the oil spill from the fuel tanks of the ]iye}l power plant. The
cleaning works were first conducted by the Ministry of Environment. An expert mission led by
Mr. Mounir Bouchenalei, Director-General of the International Centre for the Stuc{y of the
Preservation and Restoration of Cultural Property (ICCROM), was sent to Lebanon Ly UNESCO
(10 - 15 September 2006) to assess the condition of the affected cultural heritage sites after the
war. Urgent measures were undertaken to clean up the oil spiH from the World Heritage edifices
along the Byuos shoreline. In addition, the mission found two structures with no direct relation

to the war damages requiring critical attention to safeguarcl.



FT he northern Medieval tower presentecl serious underwater structural &amages at the

1 southeastern corner foundation emphasizing the need to reinforce the structural stability.

FT he foundation of the Bronze Age temple tower exhibited hazardous erosions at the vertical
1 section of the soil beneath the temple walls. Critically located above the existing level of the

archaeological site, it endangered the stability of the structure as a whole. Consolidation works were

urgent to prevent further deterioration and destruction of the temple.

he Japanese government financed the cleaning and rehabilitation operation through
UNESCO Beirut Office as the executing agency. The Ministry of Culture - The General
Directorate of Antiquities clirectly supervisecl all the works.




v'fmi Cleaning of the Oil Spill
from Byblos Sea Shore

' | the cleaning of the oil spill on the archaeological structures comprised:

1.
2.

The western protective wall with its reused granite Roman columns.

The founa[ation and the structures o][ the two Medieval towers at the entrance of
the ancient port.

3. The Hellenistic fish-tank at the sea shore below the archacological tell.

C ollection of all poﬂute(l waste and debris was manually executed, place(]. in ]aeavy cluty laags

and transporte(l to the disposal area. Qil absorbent Looms, pacls and snares were used at

all times in a fence-like manner in order to retain the oil and prevent it from seeping throughout the







sea water. The clean-up operation also
used nylon bristle brushes and low hot
water pressure jet Wasl'ling machines

in order to minimize the damages on

the archaeological structures. These

pressure jets operate& using fresh
water supply free from any solvent
or chemical material. The water

pressure range& between 75 bars and

150 bars.

he cleaning operation was
carried out in accordance
with standards and  procedures
approve& lay the Ministry of

Environment.
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he northern Medieval tower presented critical under water structural &amages mainly at

L the southeastern corner foundation.

he objectives of the conservation intervention aimed at restoring the existing damage

[ and protecting the tower from all natural agents that may affect its structure.

he intervention targeted two major elements:

1. The critical stability of the tower’s southeastern corner.
An underwater cavity measuring 4m length x 2m height x 3m depth was
located at its foundation level. The intervention projected to rebuild the lost
parts associated with the two walls and refill the void with special concrete for
underwater casting, allowing an expansion of the construction’s load towards the
foundation thus reassuring its structural stability. Stone types similar to those of this

arcllaeo/ogica/ structure were used to carry out the conservation works.

. The protection of the Medieval tower against natural destructive agents.

Undergrowtlt from vegetation roots aleveloping deep between the stones
destroyed the binder favoring infiltration from waterways into the heart of the
structure. Therefore, the wild vegetation was careful/y cut out and a special anti-
weed growth product injected. The deteriorated stones were then replaced by
similar ones. Furtlzermore, a genera/ restructuring operation was performec[ to
consolidate the ediﬁce, prevent furtlxer vegetation growtlt between the stones
and protect the masonry from any rainwater erosion effect. Traditional lime
mortar was used as a soﬁl binder to avoid ][uture Jamages to the structure. This
intervention assured the stability of this unique existing Medieval tower at the
ancient port of Byblos and preserved its outstanding value.







The Consolidation 0][ the Temp/e Tower

he foundation of the Bronze Age temple tower exhibited hazardous erosions at the vertical
section of the soil beneath the tempie walls. Criticaiiy located (three meters) above the
existing level of the archaeological site, it endangered the stability of the structure as a whole.

he objective of the intervention aimed at covering the soil in order to limit the erosion

phenomena caused i)y the afiecting agents.

FT he peculiarity of the Jcempie as an archaeoiogicai structure necessitated a comprehensive

1 documentation of the entire building prior to and after any intervention.

FT he consolidation process was managed as follows:

1. The vertical erosion area under the temp/e structure was Zvrouglit under control [Jy
backfilling earth all around it to protect its foundation.
A geotextile separation layer was spread between the archaeological soil and the
new Laclefi// material. A chleﬁ// grave/ “tout-venant” was app/ied all around the
temple, extending to the first foundation level and covering all vertical denuded
sections.
“Gabion” cubes were installed in single, double or even three rows to limit and retain
the grave/ laacle][l'”. In ac]dition, a 10 ecm /ayer of earth was spreaal on the top of the
backfilling material and the Gabion area.






2. At the southern side of the Great Residence, also dating to the Bronze Age period, an
old reconstructed stone wall had partially collapsed due to the feeble retaining wall.
The latter wall was rebuilt according to the traditional method.

3. Jointswere re-pointedon the top of the masonry walls of the temple using lime mortarto
protect the masonry from hydro-thermal excltanges, limit the aggressive action of the

atmospheric agents and prevent rainwater penetration into the archaeological walls.

4. A slope was created securing an access to the original level of the temple.

5 sa result, the consolidation works sustained the structure, made the temple tower accessible

to the visitors and were naturally integrated within the archaeological site.
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