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1.2

EXECUTIVE SUMMARY

PREAMBLE

This Archaeology Site Assessment Report has been pepared as an interim
deliverable under the Red Sea Dead Sea Water Convegnce Study
Environmental and Social Assessment (RSDSC ESA). Ipresents an
assessment of the data and information collected during the archaeology field
work and literature review carried out to date (tha tis up to December 2010)
under the ESA.

The current work is based on the design of the RSDE conveyance and
freshwater pipelines presented in the Feasibility Study Options Screening
Report (Coyne & Bellier, December 2009) and Draft Report on Sub-Studies B &
D (Coyne and Bellier, June 2010). Any new or evised information relating

to archaeology received through the Final Sub-Studies Report (submitted in
December 2010) will be analysed and incorporated into the ESA report, due to
be finalised in July 2011.

CONTEXT AND SCOPE OF ASSESSMENT

The Gulf of Agaba/Eilat, the Wadi Araba/Arava Valle y and Dead Sea area
have one of the longest histories of human activity to be found anywhere.
There are a number of known sites in the valley wit h cultural and religious
significance in the history of Judaism, Christianit y and Islam. In addition there
are places mentioned in the religious scriptures that are believed to be in the
Dead Sea region but have not been positively identified (or for which the
identification is controversial). The construction of the water conveyance,
desalination plant, brine discharge conduit, and dr inking water conveyances
is virtually certain to encounter sites or artifact s of archeological significance.

The current survey aims to ensure that there is suficient exploration in
advance of construction to ensure that valuable cultural resources are not
damaged or destroyed. The potential for impacts to archaeological sites from
large scale developments such as the RSDSC arises anly from the
permanent occupation of land and from disturbance t o land during
construction activities, particularly where such la nd has lain unused for many
years.

The RSDSC might involve significant construction on unused land on the
eastern side of the Wadi Araba/Arava Valley, in the Dead Sea basin and in a
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land corridor through which a large volume of fresh water would be
conveyed to Amman. The areas of construction in Israel and the Palestinian
Authority are much smaller and are expected to lie within an existing road
corridor. The main focus of the archaeological asessment was, therefore, on
the land that lies within Jordan.

METHODOLOGY

The information and data presented in this report w ere collected from
previously published work supplemented and verified by a field survey that
aimed to cover a 100 metre corridor around the proposed RSDSC structures.

The techniques used in the field were:

»  Systematic walkover survey
» Drive-over survey
» Targeted sample survey

Any sites found were systematically recorded and ph otographed; the site size
was estimated, as well as its topographic location, present condition and
details of the site type and what it contained. An on-site assessment of the
mitigation measures that might apply to it was also made. No artefacts were
collected, but where possible field identification of the pottery or flints was
made in order to date them.

CONSULTATION

During ESA scoping and implementation of the Public Consultation and
Communication Plan, the issues associated with archaeology were presented
to the public. The Department of Antiquities of Jor dan were partners in the
field survey and took part in the evaluation of the importance of the sites.

Information and opinions were sought from the Israe | Antiquities Authority
and the Palestinian Department of Antiquities, and many individual
researchers and institutions have been approached.A list of institutions and
scholars plus details of NGOs in the region dealing with archaeological issues
and other interest groups, (notably the foreign arc haeological institutes with
representation in the region), that were contacted is annexed to the document.

RSDSCESA Stuby ARCHAEOLOGY SITE A SSESSMENTREPORT
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EVALUATION AND ASSESSMENT OFARCHAEOLOGICAL SITES

The evaluation of the importance of archaeological sites has been determined
by considering a combination of the following impac t assessment criteria:

Type of remains present;

Period of site;

Site size;

Site condition;

Site context (both local and regional);

Legal status in the relevant jurisdiction (i.e., wh ether protected by law or
not, and the level of protection given by law).

The academic and heritage value of each site was e&luated based on these
criteria. Each site was independently assessed byeach member of the field
team (at least 2 employees of DoA and 1 international expert). The field team
assigned a consensus impact assessment value ongcale from 1 to 4, (taking
into account the distribution and abundance of this type of site, the condition,
inherent value, policy and legal status in the regi on etc). When consensus
could not be reached on a lower assessment level, digher value was given.

Each number on the scale corresponds to the value dthe site and is linked to
commensurate measures recommended to mitigate anypotential damage
from the RSDSC as follows:

1. A site of no practical academic or heritage value: Mitigation: No further
work necessary; Impact category = Slight/None

2. A site of some interest, but relatively common in the region, not in good
condition, apparently single period and limited in area. Not protected by
relevant law, of no interest to stakeholders: Mitig ation: Mapping of structures
present, collecting of surface materials; Impact caegory = Minor

3. A site of considerable interest due to its compaative rarity, condition, area,
or the number of periods covered. Either protected by relevant law, or of
interest to one or more stakeholder groups. Mitigat ion: Such sites should be
avoided where feasible alternatives are available & reasonable cost or there
should be mapping and test trenches to determine dating for multi-period

sites with some structures; mapping and excavation of sample graves for
cemeteries; or mapping and full excavation of impor tant sites. Impact category
= Major

4. A major site of exceptional and significant academic and heritage value and
interest within the country, region and internation al community; protected by

RSDSCESA Stuby ARCHAEOLOGY SITE A SSESSMENTREPORT
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relevant law, and of interest to one or more stakeholder groups. Mitigation:
The design should be amended to avoid damage to sud sites, or to preserve
them in situ. Impact category = Critical

LEGAL CONTEXT

In summary, in compliance with all three beneficiar y parties and the World
Bank guidelines, the following will apply:

Notification of the relevant authority if an archae ological site is on or near
the work;

Authorisation from the body in charge of antiquitie s to proceed with
construction activities within the vicinity of a kn own site;

Measures put in place to ensure that damage to anyantiquities is avoided
where possible and where not, that the value of the site is not lost before
proper investigation can be undertaken.

ARCHAEOLOGICAL BASELINE

Western Freshwater Pipeline Corridor : A narrow plain stretches all along the
western Dead Sea coastline, bordered by a steep lirestone mountain ridge
that is rich in natural caves. Both the plain and the caves have been the focus
of habitation since early prehistoric times. In his toric times the area has been
continuously inhabited and subject to a wide variet y of cultural influences.
Three sites bordering the Dead Sea on the west aref national and
international importance. These are the World Heri tage site of Masada, the
Israel National Park of En Gedi, and the National Park and internationally
important site complex of Qumran, the place where t he Dead Sea Scrolls were
found. In addition, in the plain south of Jericho, a number of early synagogues
and churches have been found with remains of mosaic floors. In the absence
of any detailed route, no sites potentially affected by RSDSC were identified

Dead Sea Basin and Surroundings:In the area of the proposed hydro power
plant the present field survey found two sites whic h appear to be a relatively
recent, interconnected water channelling system. The area of potential brine
discharge to the Dead Sea has no known sites in thearea of impact. One
option for siting the proposed low level desalinati on plant near Ghor Fifa
included 4 sites identified during this survey, nam ely a cemetery, an
enclosure, some stone circles and a pottery scatterThe site of the proposed
high level desalination plants for the tunnel conve yances contained 8
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archaeological sites - mostly cemeteries and pottey scatters, probably
representing temporary camp sites. There are also anumber of isolated burials
scattered on the wadi terraces and on some hilltops though these do not
constitute cemeteries and are often in poor condition.

The proposed penstock line joining the tunnel high level desalination plant to
the hydropower plant at Ghor Flfa passes right beside the Roman fort and
reservoir of Qasr Telah which stands just to the south of the Dead Sea basin.
The Qasr Telah area is regionally significant because it comprises a major
ancient field system, one of the better preserved Foman forts in the area and a
large reservoir and channel system.

Western End of the Eastern Freshwater Pipeline Rouge: The western section of
the freshwater pipeline runs northwards through bro ken country consisting
mostly of sandstone rocks. There were two previously recorded sites and four
newly located sites on this stretch of the proposed line, a stone circle, two
enclosures and a cemetery.

Wadi Araba/Arava Valley : Chalcolithic to Early Bronze Age sites are found
relatively frequently here, as are sites from the Nabataean/Roman period. It
is clear that the Valley was used by trade routes, since for example green
beads from Sinai have been found at a number of sies in the hills to the east of
the rift. In Finan there are ample remains of, amongst others, copper
exploitation and associated settlements and cemeteres. The Finan complex of
sites is of regional and international significance since it documents human
activities at the very beginning of settled and agricultural societies along with
the beginning of use of metals in the region. Currently there are discussions
about proposing the Finan area for inclusion on the UNESCO World Heritage
Tentative List. In addition, there are several areas that have, from ancient
times until the recent past, been used as east — wst crossings across the
Valley. These passes are often marked by the presece of fortresses,
caravanserais and burial sites, as well as smalleremains, such as tent camps,
enclosures and sherd scatters. This survey found gveral fireplaces, as well as
pottery and flint scatters in the dunes to the west, and more evidence of
ancient temporary campsites can be expected in thevicinity.

In the the area of the proposed southern canal sedbn (high level tunnel), five
sites were found consisting of sherd and flint scatters, a temporary camp site,
an enclosure and one cemetery. Two individual grave s were also recorded.
One of these pottery scatters contained some of therare painted Edomite
fineware sherds (from the Iron Age). At the very so uthern end, at the
beginning of the channel, one large multi-function site, with stone circles,
graves and flints was found
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The northern canal section (high level tunnel) is adjacent to the many
antiquities of Bir Mathkour, and the northern end | ies within the area of the
antiquities of Wadi Finan. This survey found 29 si tes in the area, 12 of which
were cemeteries, and the remainder consisted of entosures with cemeteries
and occasional flint or pottery scatters; 21 individual graves were also
recorded.

Tunnel Portals: The proposed locations of the tunnel portals are mostly on old
alluvial fans, at the mouths of wadis. This survey found some sites in all of
them, including an extended series of enclosures, n good condition, some
individual graves, two cemeteries, a small Nabataean fort in poor condition,
and several concentrations of worked flints from di fferent periods of the
prehistoric era. Because of the extensive supply ofnatural flint in the area, the
likelihood of further prehistoric sites in the area is very high.

Seawater Conveyance (Pipeline Option): A large part of the proposed route
runs to the west of the present highway, very close to the border between
Jordan and Israel. Past archaeological research irthis bottom area has been
extremely limited and there are virtually no previo usly recorded sites. This
survey, given the current and presumed past inhospi table character of the
landscape, found a surprising number (48 in total, including individual
graves) of small sites. Much of the southern portion of the Wadi Araba/Arava
Valley is covered in layers of wind-blown sand, act ive sand dune fields and
mud flats, so that archaeological remains in this area can only be found
through monitoring during construction. In the area between 10 and 15 km
north of the Agaba airport, two Roman towers were f ound (of particular
interest insofar as they provide additional links t o the known system of
Roman towers in the region). Four other sites were found in this general area,
two of which were cemeteries, two were enclosures with graves and two were
individual graves.

A sample stretch of sand dunes was walked to the west and south of
Gharandal where there is exposed wadi floor between the dunes. Five sites
were found here which included evidence of ancient fireplaces/cooking
hearths and associated flint or pottery scatters. This evidence for temporary
campsites suggests that at least this part of the vadi was being used as a
communication route. It is clear that there must be more sites on the ancient
alluvial surface buried under the sand dunes. In th e northern part of the
Valley, the dune fields give way to desert pavement. Eleven sites were found
in this area, mostly enclosures, flint scatters and cemeteries. 23 individual
graves were also recorded.

Aqaba/Eilat Urban/Industrial Area:  In ancient times, as today, the ports of
Aqaba and Eilat connected this area with the world, offering a route for trade,
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particularly with Africa and the Far East. Tell el- Khalifah (category 4), on the
western outskirts of Agaba is thought to be ancient Ezion Geber. In Jordan,
the earliest evidence of sedentary occupation of this area comes from
excavations at Tell Magass, which lies ca. 4 km noth-east of Agaba airport. In
the eight century BCE (Iron Age), Tell al-Khalifeh was founded. This Tell
indicates a copper producing and commercial centre was present virtually on
the modern borderline. During the fourth century a structure was built in

what is now modern Agaba, that is believed to be th e earliest purpose-built
church. There are also two important sites of the Islamic period in Agaba

itself: Ayla, dating from the 7th—12th centuries an d a castle dated to the 13th—
19th centuries. Both these sites have become attrdmns for visitors to Agaba
along with the house of Sherif Hussein bin Ali, whi ch stands beside the castle
and has been turned into the Agaba Museum. The Easern Intake in Agaba
does not threaten any of these sites. It is locatedon a small ‘bay’ of flat land in
the mouth of a wadi amongst the steep granite hills that come down to the sea
to the south-east of the modern town. No archaeological sites were previously
known and none were found by the present survey in this area. Similarly, the
proposed site of the tunnel/pipeline transition, no rth of the Agaba airport,
contains no published archaeological sites and thepresent survey found none.

Eastern Freshwater Pipeline: The proposed route of the eastern freshwater
pipeline crosses very varied terrain, from the hill s at the edge of the Wadi
Araba/Arava Valley, up the steep slopes to the high lands and then the gently
sloping desert plateau to the east. Many Palaeolithic sites have been
previously found in the highlands and plateaux, bec oming more dense as one
moves eastwards into the desert areas. A total of & new sites were found by
this survey, most being from periods subsequent to the Palaeolithic. These
varied from settlements (1) to agricultural areas (5), enclosures (9) and stone
circles (3), from caves (4) to towers (4), cemetegs (11) and individual graves
(11), as well as one standing stone, some individud structures and walls (9),
one pottery concentration and ancient trackways (2), reflecting the long
history and multiple uses of this landscape.

SOURCES OF IMPACT

The main concern regarding potential impact to arch aeological sites will be
the physical disturbance at the construction stage. Permanent impacts result
from:

The construction of the work camps and associated gructures;
Temporary and permanent roads for access and maintenance;
Areas where rock from the tunnel construction will be dumped,
Trenching for laying pipelines;
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Raising of the level of the Dead Sea may, eventudly, mean that a few
recently exposed lake-shore sites may become submeged.

Temporary impacts that may arise from potential lea kage (both slow leaks or
flooding) are not a major concern for archaeological sites, since there are no
significant organic remains in the arid environment .

For sites that become visible and accessible to peple that would not otherwise
have been aware of them, there is always the dangerof accidental or
deliberate damage. Accidental damage could easily occur, for instance, by
large machinery driving over a site. Deliberate dam age usually occurs either
when people are nearby to a site and take stones fom ancient structures to
reuse them elsewhere or carry out illegal excavations in the hopes of buried
treasure.

IMPACTS AND MITIGATION

Below is a table of sites potentially affected by acomponent of the RSDSC in
the region that fall into the ‘critical’ assessment category. Any impact to these
sites should be avoided by relocating the relevant elements of the Scheme.

Site name Description Element of Mitigation
scheme
Qasr Telah Nabataean/Roman fort, Penstock and Relocate at least 500 m
reservoir and large field access to high further west, to avoid site
system level tunel and field system. Make sure
desalination plant  access roads avoid the main
(Zone C) site elements
Wadi Finan Network of sites including High level tunnel, Relocate canal to at least 1km
agricultural and copper northern canal away from the complex of
exploitation with associated section sites

settlements, from the
Chalcolithic and Early
Bronze Age, Iron Age,
Roman and Byzantine and

Islamic times
Bir Major caravan station with High level tunnel, Relocate canal 1km north or
Mathkour settlement on the ancient northern canal south to avoid site. Intensive
trade route. Inhabited section survey prior to construction

Hellenistic to Byzantine

Gharandal Roman fort and bath high level tunnel Make sure that access roads
complex, Nabataean/Roman | southern canal and stone dumps avoid the
and Byzantine, east-west section site.

trade route.
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Rujm Taba Nabataean caravanserai and | Low level tunnel Make sure that access roads

associated village portal 0-3 avoid the site.
Qumran and = Essene settlement from the Freshwater Avoid the settlement.
Ain Feshka Hellenistic period, village pipeline west Follow the existing road as
with field system and burial closely as possible to
site. Surrounded by caves in minimize damage. Close
which the Dead Sea scrolls monitoring during
were found. construction
En Gedi Jewish settlement, centre of | Freshwater Avoid the settlement.
balsam production, pipeline west Follow the existing road as
synagogue with very fine closely as possible to
mosaics. Part of nature minimize damage. Close
reserve monitoring during
construction
Masada Fortress during the Roman Freshwater Avoid the settlement.
period, surrounded by pipeline west Follow the existing road as
Roman campsites. Jewish closely as possible to
national symbol. World minimize damage. Close
heritage site. monitoring during
construction

There are numerous other archaeological sites acros the landscape and
inevitably a number of these will lie within areas impacted by the Scheme,
wherever it is placed. It is preferable to avoid as many of the other sites as
possible, but where this becomes impossible, thorough recording and/or
excavation can be conducted, according to the assesment of the site.

Note that although this report identifies mitigatio n measures it does not
include an implementation plan. This will be part of the Environmental and
Social Management Plan (ESMP) which is under preparation and will be
included in the ESA Report.

The ESMP will provide contractors with the database and GIS maps produced
by the ESA study.

In addition monitoring during construction is imper ative for the whole
duration. An updated survey should be carried out w here necessary in the
exact areas of the construction, following completion of the detailed designs
for the alignments. There should, in addition, be a watching brief during
construction, in co-operation with the Department o f Antiquities of each
beneficiary party. Sites located during constructio n will be subject to salvage
and documentation and the implementation of the cha nce finds procedure.
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Figure 1.1

Distribution of Archaeological Sites A gaba/Eilat and WAAV Areas
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Most of the different elements of the Scheme are siuated in areas that are
currently relatively remote and, mostly, completely undeveloped. During
construction there is a danger of damage to archaedogy from workers and
visitors to work sites. The ESMP will include provi sions to be inserted into
construction contracts including:

Restrictions on the movement of vehicles (particularly heavy machinery);
Control of the dumping of waste and spoil;

Education of the work force in the value of heritag e assets;

Fencing to avoid accidental damage;
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Removal of access roads that facilitate access toemsitive areas at the end
of the contract.

Monitoring by Department of Antiquities personnel, will also be specified in
the ESMP.
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2.1

2.2

INTRODUCTION

PREAMBLE

This Archaeology Site Assessment Report has been pepared as an interim
deliverable under the Red Sea Dead Sea Water Convegnce Study
Environmental and Social Assessment (RSDSC ESA). Ipresents an
assessment of the data and information collected during the archaeology field
work and literature review carried out to date (tha tis up to December 2010)
under the ESA, as reported in the accompanying Archaeology Field Survey
Database Report produced under separate cover in August 2010. The current
work is based on the design of RSDSC conveyance andreshwater pipelines
presented in the Feasibility Study Options Screening Report (Coyne and
Bellier, December 2009), and the Draft Report on Sb-Studies B& D (Coyne &
Bellier, June 2010). Any new or revised information relating to archaeology
received through the Final Sub-Studies Report will be analysed and
incorporated into the ESA report due to be finalise d in July 2011.

Note that although this report identifies mitigatio n measures it does not
include an implementation plan. This will be part of the Environmental and
Social Management Plan (ESMP) which is under preparation and will be
included in the ESA Report.

CONTEXT AND SCOPE OF ASSESSMENT

The potential for impacts to archaeological sites from large scale
developments such as the RSDSC arises mainly from lhe permanent
occupation of land and from disturbance to land dur ing construction
activities, particularly where such land has lain u nused for many years.

At the scoping stage of the ESA it became clear thathe RSDSC might involve
significant construction on unused land on the eastern side of the Wadi
Araba/Arava Valley) and in the Dead Sea basin. Significant disturbance of a
land corridor east of the Desalination Plant (DSP) was also expected, in order
to carry the large volume of fresh water over the escarpment to meet up with
the corridor of the Disi pipeline leading to Amman. The other areas of
construction are associated with the freshwater pip elines to Israel and the
Palestinian Authority. These, while not being preci sely defined, are expected
to convey much smaller volumes of water and to pass through an existing
road corridor.
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An initial assessment of archaeologically sensitive areas in Jordan was carried
out, based on the review and mapping of over 540 sites that have been
published, with co-ordinates, between Agaba and the southern end of the
Dead Sea, and many more that do not have co-ordinaes. These pre-existing
field data have been produced by many different teams working on various
development projects or undertaking research over the years. Inevitably there
has been a variety of approaches to the definition of sites and the
interpretation of the findings. As part of the “due diligence for the study, the
information was, therefore, re-analysed and refined with the aid of
discussions with relevant ministries and individual scholars, and, where
necessary, supplemented with a field-based survey undertaken specifically for
the study. It is also noted that, although there has been considerable
archaeological work carried out in areas covered by the study area, there are
still large stretches in the Wadi Araba/Arava valle y, especially on the eastern
side, that remain unexplored.

A number of reliable surveys have been conducted in the areas where
freshwater pipelines to Israel and the Palestinian Authority are expected to be
sited. Given this, and the fact that pipeline rout es are not yet defined but
expected to be adjacent to the corridors of recenty constructed paved roads,
no additional field work in these areas was considered necessary at this stage.

It should be noted that the literature study of sit es that might be affected by
the RSDSC encompassed those sites that, accordingtthe information
available, lie within 1 kilometre either side of an y of the proposed pipelines,
(as shown in the maps and tables in the aforementioned Archaeology Field
Survey Database RepQrtvhile the field survey conducted as part of this study
aimed to cover a 100 metre corridor around them. When the number of sites
within each study area are mentioned in Section 5these refer to sites within
100 metres either side of the proposed lines.

The main focus of the archaeological assessment wastherefore, on the land
that lies within Jordan. In an arid landscape the m ost predictable clusters of
human occupation tend to occur around water sources. Many of the wadis
have traces of early water-harvesting installations in the form of channels,
aqueducts and reservoirs. Ancient roads and tracks also tended to follow
water sources, for the use of the travellers and their pack animals. There are
also numerous cemeteries, and many particularly large ones are found along
the south-eastern edges of the Dead Sea basin; thsiting of cemeteries is not
constrained by the availability of water. The surve y paid particular attention
to any such areas that might be impacted by the RSICSC.
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REPORT STRUCTURE

This remainder of this report is structured as foll ows:

Section Jpresents an overview of our approach and methodolo gy for the
assessment including sources and techniques used tmbtain the data,
survey methodology and the criteria for evaluation and mitigation;
Section 4presents an outline of the existing legislation protecting cultural
heritage in each of the beneficiary parties;

Section Hresents the archaeological and cultural heritage baseline, in
general and for each of the impacted regions, per project component;

Section resents the impacts on the archaeological heritag of each
project component and the proposed mitigation measures;

Section 7presents a detailed overview of mitigation measure s and their
implementation prior to and during construction;

Annex A contains ai$t of institutions and persons consulted during th e
archaeological field survey;

Annex Bsets outarchaeological chance fiptbcedures to be included in the
contractors’ construction environmental management plans;

Annex Ccontains a set of maps showing the archaeological #es that will
potentially be impacted and the proposed mitigation measures.

The latter maps have been reproduced from the Archaeology Field Survey
Database Repothat was produced under separate cover in August 2010, and
which also contains a set of tables accompanying the maps providing details
of the sites shown, including coordinates, and (on CD) the ArcGIS maps and
the linked database (in Access).
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