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AN UENCE, BUEERE L TH AR oA A~y ML aiE TOSULEENE T
ICHFELTWAEIF TR, HlEIZILO ETHEAOHKRRBIZLEENRL TS, 5 LK
FF CENCBT HBIOEFEIXGP D13% (2013 FTHIME, a ¥ o BUCEE) 2 hHD, i
RO RTZ2MZDEEICE > THEEED-ODOEEEEXL-> TS, £7-. HEEE
RORFEFRN12.2% (2012 4, IAX CEFRER) ThHREICBWNT, ¥ EHADOKR
EEONKIYEE EODEER (24 TF) OEMAOZITIE L TRENM I TWD
NI, ZH) LIV VEHBBLMREEOOESTHY HI/\ODEF'ﬁ%EJ‘z%é%’BZS
N (20124, I NVE UBUNKGRHR) @ 5 BKI63 A (20124F, I V& VEUNFREEHR) AN
LEROBIHOOESTH D, Lo, RHITEHELSHOLTHY , EHLAMCE R &
OE DT 58D, PEEMREOEBN AR+ ThoIeH, 2 OBILRIZN N 72T 5
TERERI IR I, D7, BUCEIZ X H2RBE I A Hoo g o g S & 572 010id, &
TR E RS OFGENFRE L 72> TV D, £, RO BIEEENC X 5 H2 l@TﬁE
{BIZ X - T, 20104 (1T A1, 1405 N TH - 7B E 23201245 (201% Bl #9825 05 N & a v
ZUE~NOBERITIRE D LTEY (20124F, INVF UEFHEHR) ., BER - A4S0 o
BN REERIEDTZDDFRBMLEL o> TWD,

1—1—2 FRRHE

ANEUEOEFBFEEE TH D [Executive Development Program 2011-2013 ] (VL. TEDP))
CRNT, BT I TV EHOBRFKEDOHED — DI E N T bR TS, £/, EDP (Z

BILBNSBOEEDO—2L LT, BRLOZHEL, BRGE, FRE B XAV EYR
ROBEBEMEICK T OEBMBUEDORELR ENEVIAENTEY, KAFEELE U -HEYEOR L
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AREZET, EFBDEHENE National Tourism Strategy 2011-2015] B X OV b 7 itk B H ~ =
% —=75 . [Strategic Master Plan for Petra Region 2011 IZRBRWTHEIFT LN 5 EMETEE
BOCIRB WL D2 DT F T 7 v a YIFBEOPLIRE L7225 LALES T BTV D,
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A BZ D EVEEZFEHR L TV, 2008FE0 RSO RE L Z 15, DI, SRR
FIIROBAEDRT X OITHOA T OREBRTH D (200945, 5%, 20104F2. 3%, 20114F
2. 6%, 20124F2. 8%, fHER), #li - MG OFTEME A, @mVIKETHER T 2 AR =K - KR 18
PERI 2R B v > 7 EREER R A A, KR E L TOEN S & eRE) ., i ine
B ANED S OFEIR 2 EARTEA OB WIS ST WS ER B D
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i L a2 ERIIUTOREZGE LT,

®1-2 EFRECOREEEEHBHIVR—RV FEERE
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28 Jolzy bERYEIKRER

2—1 7o>z¥ FOERBIKF
2—1—1 ##- A8
RK7arxl hOFEEITIZIHICENS Ministry of Tourismand Antiquities, LA FTMOTA])
TH Y Fh - EE MR ILX b7 BB (Petra Development and Tourism Region Authority,
LLF TPDTRA) ) Th D, K7 vy MNIFEHM - EEHEAN T2 F-> CEET 5, EEEIT
TH LBUCEBE OMMMN & X2-112, HYEE TH LB H5)H (Department of Antiquities,
LT TDOA)) DLk 2 [X2-212 7”7,

H2-1 #tEREEsR
(PDTRAZ# % ¢ L ICERERERL)



X2-2 EhHZFREER
(PDTRAZ# & ¢ L ICEREM AL

BOLEBIE S H RTINS EEEROREEEEERL TR, YRR =Y
=7 FEMIZHER ) TT L AM 2B E ATV D, BUCENE IZBDEIEE & BB AT O
BB BRI O ZERA G B R OCEEEHOBLANOAT 0 Y =7~ OFES A&
BEET 2,

Ffi - HEEKB TH D b T BHRBULRE OMARX 2 [X2-312 787,



X2-3 RMSHEBALBMBHRE (PDTRABHZ D L ICHAEHER)

N T BFBBULRIEAS N TR OITE R A > TEBY | BEAWAMEZHLx T\, [F
ik, ARIT20NOE NIV | Wadi MusaNIZARTZHEX TWD, FFIZ, PAP2 X v g F—%&
BT OB I FHEIREFEIIPAPOEE FH OO OB ERRBRE AM 2042 TB Y HmYiEo
Bl R X OHERFE LD T= DI E R ) oy E AMBRESICEREI N TV D,

XI2-412 2 b Z AR O HEFFE BLIAH 2 7~

~ b7 MR
(PDTRA)

1
~~ b TR - XA
1

X2-4 ANESEMEMBEEES GIEEER)
BB, AN TEYEOEEEHLZHYE L, TOEEE THL N THRBBOLROPAPa I v &
9 T — OGN, WD DSBS ORBECALE L TWD, To7zd, BER 23 O HE
DOXISVBARETH L, MYFHEEEHROZDOER L L CTHMENICEALE T 21 B O HUx
VERNRIZE ED D,



2—1—-2

Bl - FE&
N ETHEB RO TR
F2-11%. 20094 H 201345 E X COTHEOHB TH 5,

WTAHEDTHE

EEIMEENC S D, WK D

EFIZHIML TR, FREFNS OFMBIEZLELE L TR,
=2-1  MBHEAXR R IHRRESLE - TEHE
(B : ANAF Y - TaF—JL) (£ : PDTRA)
- 2013
P2 B A 2009 2010 2011 2012 e
A
E%ngiﬂb<ﬁ 2, 900, 000 0 0 0 0
E%gggﬁigfi 0| 2,000,000 0 0 0
EﬁéE I EZR 870, 850 | 19, 200, 000 | 24,625,000 | 27,300,000 | 29,300,000
58 4
PN 3,770,850 | 21,200,000 | 24,625,000 | 27,300,000 | 29,300,000
SH
Bl 3 H
FaE-. BN, T4 | 1,298,748 | 2,466,600 | 2,928,100 | 3,037,500 | 3,157,200
Fhas PR IR SN 112, 810 334, 000 323, 000 328, 500 334, 000
§§§z§§7\§§%§ggﬁi 741,402 | 1,374,400 | 1,424,500 | 1,490,000 | 1,550,000
Hi 5 B 113, 773 35, 000 0 0 0
N e i A B 4 2, 755 5, 000 5, 000 10, 000 10, 000
Bk A E 4 25,974 30, 000 20, 000 25, 000 25, 000
Z DAt 38, 109 25, 000 25, 000 25, 000 25, 000
e HEF 2,333,571 | 4,270,000 | 4,725,600 | 4,916,000 | 5,101,200
HA
G AN RS 882,279 | 10,546, 150 | 17,369,400 | 18,364,000 | 19, 858, 800
A BURF A B 4 0| 2,000,000 0 0 0
EAHAFT 882,279 | 12,546,150 | 17,369,400 | 18,364,000 | 19, 858, 800
S 3,215,850 | 16,816,150 | 22,095,000 | 23,280,000 | 24,960, 000
I 32 555,000 | 4,383,850 | 2,530,000 | 4,020,000 | 4,340,000
I 7 A
& miT K HE 0 0 0 0 0
PR A 4 S HA 507,000 | 1,014,850 0 0 0
%%iiggggﬁ?zﬁﬁa 48,000 | 3,369,000 | 2,530,000 | 4,020,000 | 4,340,000
IS A A Rt 555,000 | 4,383,850 | 2,530,000 | 4,020,000 | 4,340,000
2—1-3 Emmﬁ
AN THBBOCRIT. AR OMERE R, B EEREHII»0 D ik - R A




LTWa, —F, REOESHES - REEKBELRONREE X~ 7 ifiicd < B otk

W - *é%i‘i@rﬁ’ﬁﬁf‘ﬁf_ﬂi NV PETERT o~ o ORBEN DT 2 LITRD,
RIET D MR « A IZ oW TR, N T TOAESRR D 7L — RO IR 2 fERE

AN TRRBULR OB X DB TREAL SRR . MM B AR E T S TR E LT,

2—2 ooz YA MRUVEZORKR
2—2—1 BEEAVITOEHEKRRT

(1) &
Tav el YA MIEOEKEERE T, BROENENBIEAEN, FZ B Visitor
CenterXCIBINE L DR T NVA~3KvOEIEBEIIMB 7 0¥ =7 A bl 2 fEH L CTHlER S
TWb, Yry=2 A NI, ZOMBEEEROB IS OER AIERBAR S 5, TO
HFICENSIC L2 EEREa N EMAE TR L UCEM L, MYEICIKEE ) %
THZEEARETH D, BHEIILE L CTEY, BEEOHEEITIEFITO2,

(2) #AK

TuaYxl YA MEMOEKRIZ EKEENERINLTBY, 70y A b~DHEK
DEANFHETH 5, XN OBAERIE~DHKKEDEMAKILRO LT, ZAKREIC—BIrKT
DVEND D,

(3)  BK - #HEK
TuaY =zl YA FEROFEICALTKENER SN TE Y, BEIFEMHR OPE KN E
mIhTund,

(4) F’KEEK
Tu Yy YA FNOBERIEERAITICRAKREEKRE K ORAKZRUK L CHIET 5~ > HR—v
NEFRINTWD,

2—2—2 HBHR&EH

(1) =%
1) &

RETORMET, ML IBo 724 L2 U E & TRIEAT T & i 2 vg & s s Kig L
HELEZLOTHD, Wi, BEHIIEFICHEMATH S, BRIZEICILERA T, 150 - 300mm
Th D, EHES00mLL T CILMEMITAMRD CTRIEIZIW Y . (XD 0PIk DOWadi AraballifEHH Tl
50mmT & 5,

2) XUR

[ELRERICEEICEEIND, BOHIKR CIZE 0Kk m&IRITE T TH ISRk S, FHEK
24. 5/ Th %, #xHmKIRITEBIK3S.5ETHDH, LOKIRITERMEN & LTIk < ., &
RAIRITEF 2 H ICR sk SN EE KRS 1ETH 5, M REKIBITEBRE FUETH D, F/F
PRIRITERK21. 42 TH 5,

3) B Z
BERITECE LW E Loy THEAM T BN, BB 2EIITRTROBICHES L id

9



RMNIREMNPBEE TH D, MmOHITIIZICE VRS Z LD 5, FRBENEIZITIRE L
b23d 0 WEIEMICDID T —ZIZ LD LB LA MRIEE TH 5,

4) &

FUXEICHEHBLOEENLRE, BN TH D, ¥ H BB EILE ., Wadi MusaillfEfT ©
DHRIZAFE BEITH2500mmTH Y | e A AR EIX7A 12300mm23 fiidk ST 5,

®2-2 SiEZET—4 (Petra)
(K88 : PDTRA)
ek (mm) R 240
K 300
/N 193
SR © P 21.4
H Y 8 i 24.5
H -2 fe/ ) 8.1
% 15 38.5
/)N —4
#2-3 Wadi MusaRjl&RE/ZIEFEHRE
(K8 : Jordan Climatological Handbook, 2000)
KIR ° ¢ ek E (mm) s
H HAE (1984 - 2000) HIfH (1976 - 2000) | i (1976 - 2000)
RARIE | B/hRE &t K )
1A 11.5 4.1 40. 5 55. 2 0.9
2 A 12 4 36 35 0.7
3 A 15.3 6.1 36. 1 65 0
4 A 21.7 10. 7 9.6 32 0
5 A 26. 1 14. 3 4.1 7.5 0
6 H 28. 4 16. 6 0 0 0
7 A 29. 6 18.1 0 0 0
8 H 29.5 18. 2 0 0 0
9 A 27.7 16.5 0 0 0
104 23.9 13.9 5.2 32 0
11A4 18. 4 9.5 13 23 0
124 13.5 5.5 32.7 51 0

10



x2-4  199FEMNS2012F3AFTOERMBEKET—4

(i 82 : PDTRA)
101112 6 |7(18]9
1 A A A 1H |2H | 3HA|4A | 56A |A|A|A|A| &t
1999/2000 4 0 1.1 52.2 5.7 | 22.6 0 0 0 0 0 0 85.6
2000/2001 | 38.1 | 23.7 32 37.1 | 22.8 12 32.1 40 0 0 0 0 | 237.8
2001/2002 0 12 27.5 | 77.9 |1 91.8 | 8.4 9.2 0.2 0 0 0 0 227
2002/2003 | 7.2 | 13.3|72.2 | 26.3 1.6 23 7.8 1.4 0 0 0 0 | 152.8
2003/2004 0 1 37.3 | 151.1 1 26.3 6 0.4 0.3 0 0 0 0 | 222.4
2004/2005 | 8.2 [22.5|22.1 | 40.5 6.4 0 0 0 0 0 0 0 99. 7
2005/2006 | 0.2 0.2 2.2 11.8 49 0 37 100.4 | 0O 0 0 0 | 200.8
2006/2007 0 5.6 | bb5.2 | 29.9 37 20 6.6 6.3 0 0 0 0 | 160.6
2008/2009 0 0 11 65 35 0 0 0 0 0 0 0 111
2009/2010 0 13.56 35 40 73 22 0 0 0 0 0 0 184
2010/2011 0 0 10 5 24 10 16 0 0 0 0 0 65
2011/2012 0 12 3 32.5 20 8 - - - - - - 75.5
(2) =
HERE T & 2 OO JETR 4 T O S OTERR IR & Y M XY | HURRI A TR L 72,

@%%%@iﬁ%kﬁé@%@@%éﬂ%i#%wMmﬁgfkékkﬂﬂﬁbto

2—2—-3 REHRREE
2—2—-3—-1 HFEAOREMHIEESHE - BHBOHER

IV CEICBT B BREAS AN (Environmental and Social Impact Assesment: ESIA)
OEREHLANL, 2005FOFANFEITHITED G TV D, FBANTS XV BBt 2Rl A D
N, “ayz7 POFBBESCEEOHBEICL > TEDLNTEY, BEAD., ULTFICrTH
¥(HT TV OWRE, KOHEEDEELZITI,

1. AT 2V 1 FEMEIANHERLE R T n Y =7 b

2. BT Y2 WBEIANEENSLE R0 7 b (MBS U TEEM A 2 Ehi)

3. H 7Y 3: FEMEIALSEIALLE L LTy = k

AFEET, AT FV2ATHHFESND Z LBPMESND, PDTRAIC X D BREEE ~ DR LE T
ORI

RBEDITFICL D LI N T EDESIMREFEIZRDONLIARITUTOLEBY THDH, [F
ETRODONTWDIHA X, JICA TREMASEE »7 2 UBEM #MAEHREZE (201146
H)) Z#EELTWDZENHR I,

- Executive summary

- Legal frame work, policy and administrative

- Project description

- Baseline Data

- Environmental Impact Assessment

- Analysis of Alternatives
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- Mitigation Plan

- Environmental monitoring and subsequent environmental audit plan

AREEORFAEREE AR D ERBRIES - £, BEEITE TRIIRT,

®2-5 REMHIERICRIEILEMFMES  BHE BREET
(REAEIC K YRERER)

) | HEET
Eapi |
Environmental Law No. 52, 2006 Ministry of Environment
ESIA Regulation No. 37, 2005 Ministry of Environment
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Appendix 2
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1.2

Attachment 1: Development Master Plan
Positioning of Development

Under the Grant Aid Scheme of the Government of Japan, PDTRA will push
forward with the development of Petra Museum in cooperation with MOTA
(Ministry of Tourism and Antiquities), DOA (Department of Antiquities) and
SSC (Social Security Corporation).

Considering the above participants in the development, the project can be
positioned as a national project of Jordan assisted by Japan.

Functional Demarcation between Visitors Centre and Petra Museum
The functions of the Visitor Centre and the Petra Museum shall clearly be
demarcated from each other in order to encourage their respective capacities

to the maximum.

However, considering the fact that the Petra Museum will open in the future,
the ongoing Visitors Centre plan will not be changed.



Attachment 2: Operation & Management Plan
2.1 Fundamental Operation& Management Factors

In order to prepare a draft of the operation& management plan, PDTRA shall set, in
cooperation with the Team, the following fundamental operation& management
factors by the end of March 2014 referring to the attached reference material
“Guidelines of Jordan Museum Operation & Management Activities” prepared by
JICA expert in 2010.

1) Organisation chart to operate and manage the museum
2) Methods to allocate necessary staff

3) Methods to allocate a necessary budget

4) Methods to operate and manage the museum

5) Presumption of the number of visitors

6) Annual activities plan

2.2 Storage

There 3 storages in and near the Petra Archaeological Museum: 2 in the museum
and 1 near the museum. Around 9,200 articles are numbered as museum materials.
The storage condition is not so satisfactory; however, it is an average level in Jordan.

The new museum is planned to have a 120m? storage.

PDTRA and the Team agreed to use both storages, existing ones and new one, even
after the new museum completion considering the number of existing articles and
their sizes. The new storage and the existing storage will store respective articles as
follows:

1) New Storage

Valuable articles such as jewels, accessories and coins

Articles to be carefully preserved such as fresco paintings

Articles to be periodically displayed in the exhibition hall such as statues and
potteries

2) Existing Storages

Large and heavy articles such as stone structure decorations and parts
Fragmental articles not yet classified
Articles to be conserved or examined in the laboratory in the near future

PDTRA shall classify their articles and prepare a collection list with photographs
through the preparation work of the exhibit list.

2.3 Library

According to the request of PDTRA, 2 libraries are planned in the new museum. One
is opened to the public, and another is limited to the staff. PDTRA will collect as
many materials related to Petra as possible, e.g. Petra excavation and research
reports, books, old maps and photographs, etc.



Attachment 3
The Project Site
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Attachment 4

Exhibition Plan



4.1 Exhibition Policies

The Exhibition Plan is prepared on the basis of the following policies:

1)

2)

3)

4)

5)

As the floor area of the exhibition hall is so much limited, less than 1000 m?, it is impossible to make an

encyclopaedia-type museum. Hence, we shall focus on several subjects among numerous aspects of the whole
Petra.

In order to make an attractive museum, compact but comprehensive, we shall develop not a static museum
composed of showcases and graphic panels but a dynamic museum by providing the museum with as many
active scenes and messages as possible.

As the museum is located just adjacent to the gigantic and powerful Petra Archaeological Park, the museum
shall offer visitors distinctive images of Petra that are completely different from the real ones.

As it is predicted that most of visitors will come to the museum after finishing not an easy foot-trip in the Park,
the museum shall offer them something that are neither existed in the Park nor introduced in various Petra
guidebooks.

We will neither display any kind of scale models nor use showcases or graphic panels unless they are
indispensable.



4.2

Exhibition Flow

Aqua Kaleidoscope
v
Welcoming Deities

7

Petra Powers of Ten

v
El Khazneh
7

Capital with Deity

The Breath of Petra

L
Wealth and Flavour
L o
Power and Language
L
Life and Love
v
Petra Time Tunnel
7
Petra Today
v
Art Promenade
*
Petra Symphony

Appreciate and approach the attractions of Petra Museum
presented by the project mapping system.






4.3 Exhibition Story

4.3.1 Aqua Kaleidoscope

A comfortable space firstly relaxes visitors, most of them are tired after the PAP tour, and an aqua kaleidoscope
entices them into the unknown Petra world.

In the dim light threads of water are trickling down in narrow rock crevices making water sound.
The aqua kaleidoscope starts the wondrous journey of water usage that is one of the essential keys to stepping into
the unknown Petra world.









4.3 Exhibition Story

4.3.2 Welcoming Deities

A variety of deities tell the miracles of Petra happened in its long history.

A variety of deities made of stone and bronze such as the Artemis surrounding the eye-idol in the middle give
welcome to visitors.

A projection system projects images of some deities, if the real statues of which do not exist.

They tell and show the stories of Petra including their own miraculous events with visual images and light & sound
effects.

Finally the eye-idol gravely shouts "Let's enjoy a wondrous space trip from Petra to the universe and to the depths of
the earth.






4.3 Exhibition Story

4.3.3 Petra Powers of Ten
A trip in space shows ‘where is Petra’ from the bottom to the top end.

A projection system gives the exciting trip of the "Petra Powers of Ten" with vivid sound effects:

Petra - Jordan - the earth - the solar system - the Galaxy - returns to Petra -goes down to the depths of the earth -
magma - returns to Petra.

During the trip several deities related to the earth, sun, universe and underground appear occasionally.

Statues such as torsos and busts surround the theatre, and are spotlit in synchronisation with the story.









4.3 Exhibition Story

4.3.4 El Khazneh

The secrets of EI-Khazneh are revealed fantastically but neatly.

Several parts of El-Khazneh reconstructed at actual size exist behind the Sig-like crevices.

A projection system projects a variety of interpretation texts onto the part and its surroundings together with
relevant images such as photos and diagrams.

A faint sound of the water flow can be heard sometimes.

Several articles excavated in the underground in front of El-Khazneh are displayed surrounding the parts.

The articles are spotlit on and off rhythmically.






4.3 Exhibition Story

4.3.5 Capital with Deity
Find a variety of small deities carved in the capitals excavated near Little Petra.

An elaborately carved capital excavated near Little Petra is set on a column covered with stainless steel that is
reconstructed at actual size.

As the capital is at the height of a human's eye-level, it is easy to observe the capital details such as a small deity and
vegetable decorations.

The column reaches a pond located at 5m below the floor.

Various small statues of the deities are displayed surrounding the capital.

Moving spotlights give diverse expressions to both capital and small deities; they look like a moving statue.

A variety of decoration patterns on the capital are displayed.

A projection system projects a variety of interpretation texts onto the background of the capital together with
relevant images such as photos and diagrams.

Animals and birds cry occasionally near the capital.






4.3 Exhibition Story

4.3.6 The Breath of Petra

A variety of breaths of Petra warmly entice visitors into the ancient but active life scenes in Petra.



4.3 Exhibition Story

4.3.6.1 Wealth and Flavour

The flavour trade of frankincense and myrrh brought uncountable wealth to Petra.

In the middle of the caravansary in Little Petra an incense burner makes fragrance by such fuels as pine resin.

Real pieces of frankincense and myrrh are displayed around the incense burner.

Bottles of perfume such as olive oil and cinnamon are displayed along the wall; some bottles are ones found in Qasr
Al-Bint and others are replicas.

The surrounding ceiling and wall are decorated with mural paintings reproduced from the ones in Little Petra.

The floor is covered with reproduced mosaic tile decorations.

Tools for caravanning are also displayed before a big trade map showing several trade routes on land and sea.

Some of the tools reveal the secrets how to continue caravanning in the harsh caravan routes such as the desert and
mountainous areas.

One of the most vital secrets, how to secure water during the caravanning, is revealed with a fresh water display.
The incense burner and perfume bottles are gently silhouetted by spotlights.

A projection system projects a variety of interpretation texts onto the wall together with relevant images such as
photos and diagrams.

A variety of stone, metal and pottery articles and decorations are displayed here and there in the caravansary.
Musical instruments are displayed at the comers of the caravansary, and local players sometimes play them.
Ancient music gently resounds around the caravansary.






4.3 Exhibition Story

4.3.6.2 Power and Language

The enormous wealth strengthened the power, both inside and outside of Petra, and enriched the languages used
in Petra by developing letters.

Carefully selected coins such as the Nabataean one, which uniquely depicts both king & queen, are displayed in
boxes attached to the palace-like wall.

The backsides of the boxes have mirrors that show the reverse sides of the coins.

The coins were minted or found in Petra.

Projection systems set with digital cameras tell stories surrounding the coins with ancient music & sound effects
together with relevant images.

Not only coins are shown but also figures depicted on coins are focused on.

Stone blocks and tablets inscribed in various letters are displayed adjacent to the coins.

Spotlights light up the blocks and tablets one by one synchronising with text & image interpretations by a projection
system.

Sounds reading individual letters can be heard when the languages concerned are lit up.

Images and diagrams of water pools enjoyed by the nobles and riches are projected onto the palace-like wall with
text & image interpretations.

The images of water pools sometimes extend to the full size of the wall with splashing water sound.









4.3 Exhibition Story

4.3.6.3 Life and Love

Ordinary people as well could enjoy their plain but pleasant life sharing the wealth accumulated in Petra.

A small house is reconstructed at actual size with annexed small rooms.

The walls are decorated with fresco mural paintings, and the floor is covered with mosaic tiles.

A variety of furniture and household goods realistically reproduce a lifestyle of the Nabataean period.

A projection system tells stories surrounding people's life such as a family and community including some epochs
with text & image interpretations.

The projection system produces one-day life scenes by changing the lighting and the life scenes from morning to
night.

Foods, cloths and toys are introduced by real articles and projected images.

Various noises of life scenes such as family's conversations, meal preparation and children's cries can be heard in
synchronisation with the images.

Potteries and accessories are displayed the house, and small projectors project respective brief interpretations.






4.3 Exhibition Story

4.3.7 Petra Time Tunnel

The historical stories and scenes surrounding Petra ends with summarised chronological images, and continues to
the exhibition of "Petra Today".

A time travel shown by a projection system clarifies the sequence of chronological events happened throughout
Petra with visual images and sound effects.

One of the main focuses of the time travel is the Islamic Period, the period which has not yet been clarified
adequately until today.

The time travel leaves not records but memories of Petra in visitors' mind.

Stone Age - Edomite Kingdom - Nabataean Kingdom - Roman Empire - Byzantine Empire - Big Earthquake - Islamic
Period and Bedouin - Rediscovery, Research and Tourism

A variety of archaeological articles are displayed on the show stage on the opposite side of the time travel
presentation.

The archaeological articles are spotlit one by one in synchronisation with the time flow.

The time travel ends with a flood in a water tunnel at the exit of the time travel.

The flood image is made by a projection system.

Water flows through water channels on the wall towards the water tunnel floor that is covered with a transparent
panel.






4.3 Exhibition Story

4.3.8 Petra Today

After the history of Petra is washed away, a new story of today's Petra begins.

A variety of well selected traditional arts & crafts developed and produced by local people are displayed.

The current excavation activities in Petra are introduced together with the latest outcomes such as new findings and
analyses.

A projection system shows various archaeological findings on the wall one by one.

A variety of education programmes and workshops are held in the morning and daytime; participants can enter the
Petra Today space through the exist.

The "Petra Today" bridges the indoor and outdoor exhibitions, and continues to the museum shop in the garden.






4.3 Exhibition Story

4.3.9 Petra Symphony
Wonder at a grand show and approach the attractions of Petra Museum.

A projection mapping system displays a variety of dynamic images with sounds on the Petra Museum building.

*Image photos: TOKYO STATION 2013



4.3 Exhibition Story

4.3.10 Art Promenade
Appreciate and touch elaborate works of stone art strolling in the garden.

Stone sculptures and building decorations & parts are displayed along promenades in the surrounding garden.
An open-style cafeteria serves beverages along the promenade.

An open-style museum shop in the garden sells high quality handicrafts including children's goods produced by local
people.






4.4 Activities in the Future

The Team shall further develop the exhibition pan, estimate the exhibition cost, and submit the advanced plan to
PDTRA in January 2014.

PDTRA shall prepare an exhibit list according to the classification discussed between PDTRA and the Team.
The classification of exhibits is as follows:

A: Top priority (max 300 exhibits)

B: Second priority (max 200 exhibits)

C: Third priority (max 200 exhibits)

PDTRA will complete the exhibit list by the end of March 2014, while PDTRA will prepare the sample of the exhibit
list as soon as possible.

It shall be noted that PDTRA shall carry out the following work at their own expense:
1) Display of the archaeological exhibits

2) Production of software such as audio-visual interpretations, programmes and effects



Attachment 5: Building Plan

1. Project Site

1.1 Boundary line of the Project site
The final position, size and area of the Project site are defined as the Attachment 3.

1.2 Temporary work boundary
During the construction works under the Japan’s Grant Aid, a temporary work area shall be
provided as indicated in the Attachment 3.

1.3 Access and the functional use of the site
In accordance with the sloped site condition, limited access and tourist circulation, the
attached functional diagram was confirmed for the building planning conditions.

2. Building Plan

2.1 Height of the building
The building height is preferred to be maximum 6.5 meters from the natural ground level, and
minimized as per building requirements. In order to make it possible at the sloped site,
considerable part of the building floor will be at underground level.

2.2 Floor plan
To maximize the exhibition hall within the limited area is preferred. Visitors’ toilets are
planned within the exhibition area only, because large visitors’ toilets are located at the main
gate of Visitors Centre near the museum lobby.
The attached site layout plan and building plan are confirmed as a “tentative plan” for the
further analysis and cost estimation in Japan.

2.3 Building facade
Facade materials and colors shall be decided in harmonization with the PDTRA town
planning guidelines.

3. Utilities

3.1 Electrical power supply
= Power Incoming line: Low voltage distribution shall be connected to Main Distribution
Board of the new museum through the substation installed by the Jordanian sideas
shown in the Attachment 3.



Emergency backup system: a power generator is not covered under the Japan’s
Grant Aid.

Telephone System: A trunk line from the public line shall be connected to the
switchboard system at the new museum by the Jordanian side.

3.2 Fire fighting system

Fire fighting system requirements for the new museum shall be urgently confirmed.
PDTRA shall give answers to the questionnaire of the Team within a week after
signing this Technical Note.

3.3 Sanitary/plumbing system

A city potable water supply line shall be extended to the Project site by the Jordanian
side.

A public sewer line shall be extended to the Project site by the Jordanian side.
Sanitary drainage of the new museum will be directly connected to the public sewer
line manhole within the site by gravity without treatment.

Storm water will be connected to the existing storm water manhole inside of the
Project site.

Western-style water closets with manual wash hose sprays shall be installed in the
toilets.

3.4 The Team submitted other clarifications on the building utilities, and PDTRA shall give

answers to them without delay.

4. Building Permission and other Regulatory Requirements

4.1 The Team explained that the Jordanian side shall be responsible for all the building

permission relevant to the Project under Japan’s Grant Aid.

4.2 The Team submitted the clarifications on building permission, and PDTRA shall give

answers to them within a week after signing this Technical Note together with the other

relevant regulatory requirements, if any.
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Attachment 6: Equipment Plan

6.1 Equipment List

The requested equipment list was not attached in the application form. Therefore, based on the
draft of exhibition plan, the Team proposed the list of necessary equipment set to PDTRA, and
PDTRA agreed this content. Both PDTRA and Team confirmed the quantities and gave priority
to the above list as follows:

No. Iltem No. Description Q'ty Priority
1 PE-01 Projection equipment set for exterior 1 A
2 PI-01 Projection equipment set for interior 1 A
3 SE-01 Sound equipment set 1 A
4 MO-01 Monitor set 1 A
5 PC-01 Computer set for operation 1 A
6 EX-01 Exhibition case set 1 A
7 LT-01 Lighting equipment set 1 A
8 Cc-01 Contents creation equipment set 1 A
9 TE-01 Transportation equipment set 1 B
10 SS-01 Shelf set for storage 1 A

The Team will consider the compositions of each set and the quantities of each item according to
the final draft of the exhibition plan through further analysis in Japan, and propose the detail list
of equipment at the next survey in January 2014.

6.2 Procurement Plan of Equipment

With a final list of equipment after confirming the compositions of each set and the quantities of
the compositions, a procurement plan for this project will be conducted surveying cost estimation.
The planning of equipment procurement will be prepared based on the guidelines for the
Japanese Grant Aid Project.



1.

Attachment 7: Test Excavation
Introduction

The overall objective of the project is to create a state-of-the-art museum in the
World Heritage Site of Petra as part of the visitors’ management plan with the aims of
enhancing the visitors’ experience and better understanding of Petra mainly focusing
on the Nabataean culture and civilization that flourished in Southern Syria, Jordan,
Palestine and North Arabia starting from the 4™ century BCE and reaching its peak
during the 1% century BCE and 1* century AD.

The proposed area for the museum is located within the boundaries of the buffer
zone of the PAP (Petra Archaeological Park) (Pic 1 and Fig 1). The size of the
proposed area is app. 6,000 m. It is recently being occupied by the tourism street in
its eastern part, two housing buildings that belong to the SSC (Social Security
Corporation) and the Tourism Police building in its central part while the western part
is covered by pine, pepper and eucalyptus trees. The area is bordered by the bus
terminal from the northwestern side and Petra Visitors’ Centre Plaza from the
southeast (Pic 2, 39 and Fig 2).

The general local name of the area is Zurrabah which has many meanings in Arabic
including the entry way or the gate, the hiding place of a hunter who is waiting for the
pray, the combination of colours yellow, red and green, and finally the water way
among many others. Some other name is attributed, specifically to the area where
the museum will be located. The name is al Quf which means in Arabic the elevated
terraces. Till the 60s of the last century the area was used for processing agricultural
products, especially wheat using old traditional methods. To the west of Quf, a place
called al-Ramdhah, is situated (the place with hot sands used for curing joints’
diseases). All these physical properties fit well with the nature of the studied area and
indicate a specific use of it that includes industrial (Zurrabah), agricultural (Quf), or
hunting activities.

Objectives

As a preparation for this project a series of subprojects were conducted including the
Heritage Impact Assessment Project. The main objective of this subproject that was
conducted between 9" and 24™ of September 2013 was to survey the area around
the proposed location for the museum and to document any archaeological remains
in the proposed area and then to evaluate them and assess the impact of the project
on these remains and finally to suggest mitigation measures to ensure the
preservation of any archaeological remains if any.

Methodology

To achieve the above-mentioned goals it was decided to use different approaches for
assessing the area for any heritage/archaeological remains. These approaches
include:

a) Desk research for any available information of the area in special
publications;

b) Surface examination and documentation of the area not only of the proposed
for the museum plot of land but also to the surrounding area in a radius of not
less than 200 metres to contextualize the results of the research;

c) And finally to select 5 locations for test pits that would be excavated down to
the bedrock or to the virgin soil to document any human activities in the area.
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4. Fieldwork Survey

The fieldwork was started with two day survey of the adjacent to the site area to the
north, east and west. Various archaeological remains had been revisited. That
include:

e Az-Zurrabah pottery kilns: (Pics 46,47,49,50, and 51). Az-Zurrabah is the
largest industrial complex known in Petra area. Pottery pots including fine
wares, kitchenware, oil pottery lamps, pottery water pipes and roof tiles were
being produced at the site from the 1% century through the 6th century. 12
pottery kilns and several underground pottery workshops were uncovered.

e Az-Zurrabah water reservoir: (Pics7,52,53). Water was always an issue in the
rocky area of Petra and that is why the Nabataean were harvesting literally
every drop of water. They constructed sophisticated water harvesting and
storage installations including reservoirs and cisterns, water aqueducts. The
remnants of water canals to bring water to the reservoir and then to bring it to
the town is still visible in the area of Az-Zurrabah to the left and the right of
the paved road. Some later 12-13 century AD reuse of the area is
documented at the reservoir itself and in the area adjacent to the Mdvenpick
Hotel (Pics 8,9, 10, 45).

* Rock cut tombs to the south west of the proposed for the museum area: (Pics
41,42,43).

e Al-Khan, caravanserai (Pics40,48). This monument is utilized now as a cave
bar. It consists of a chamber and a plaza in front of it formed by two side
porticos with pillars and Doric columns. In the funerary chamber, in its
southern wall 6 niches are curved. Two square chambers and a recess
located at the back of the chamber.

e A short segment of a water channel (Pic 35) is identified in the area to
northwest of the bus park. Most probably this channel was running in the area
of the bus park and continued to the area of the Visitor Centre. Unfortunately
a small segment in the above-mentioned area is the only preserved part of it.

Within the surveying work the surface of the proposed museum site was closely
examined for any archaeological remains. Almost the whole surface of the site was
covered by agricultural red soil that was brought to the area in the 70s of the last
century and later by PDTRA (Pics 3,4). On the less covered red soil and more intact
area, pottery sherds had been found in a few surfaces (Pics 5,44). Obviously these
pottery sherds were brought from outside, most probably by rainwater.

Excavations:

The excavations took place between 14™ and 24" of September 2013. They were
supervised by: Hani Falahat (DOA), Mohammad Marahlah, Samia Falahat and
Harun Amarat (PAP: Petra Archaeological Park). The surveying works of plotting the
trenches were done by Mahmud al-Hasanat (PDTRA). To all of them | want to
express my sincere thanks for doing a good job. The workers were provided by the
PAP and PDTRA. 12 of workers were involved in the excavations.



5. Results

Test trenches were chosen and plotted to cover both proposed the museum areas A
and B. 5 test trenches were excavated: (Figs 2,3)

Test Trench 1 (TT1) (Fig 4 and Pics 11,12,13,14,15,20)

4 loci were identified in this trench:

Locus 1 is the loose red soil (5-10 cm thick),locus 2 is a compacted sandy soil
(app.50 cm), locus 3 (h.60xw.15x1.50 cm) is probably a remnants of a corner of a
water channel and finally locus 4 (50 cm.) is a compacted sandy soil, the same as
locus 2. The compacted sandy soil is homogeneous in loci 2 and 4 and these loci
were separated arbitrary after having 50 cm of homogeneous fill. The deepest point
reached in the trench is 120 cm, and we decided to stop because no cultural
materials were found in the fill.

Test Trench 2 (TT2) (Fig 5 and Pics 16,17,18,19,21)

5 loci had been identified in this trench:

Locus 1 (2-5 cm) red agricultural soil, locus 2 (50 cm) compacted sandy soil, locus 3
(50cm) compacted sandy soil, the same as the one above and the one beneath,
locus 4 (35 cm) of the same compacted sandy soil, locus 5 (60-70 cm) of the same
compacted sandy sterile soil with no cultural material. The depth of the trench is app.
200 cm.

Test Trench 3 (TT3) (Fig 6 andPics 25,26,27,28)

5 loci were also identified in this trench:

Locus 1 (10-15 cm) of whitish gravel mixed with red soil, locus 2 (30-40 cm) of loose
sandy soil, locus 3 (15 cm) of 10 cement bricks covering an electric cable trench,
locus 4 (28-35 cm) of compacted sandy soil, locus 5 (80 cm) of compacted sandy
soil, the same as the one above. Three metallic water pipes are running within locus
2.

Test Trench 4 (TT4) (Fig 7,8 and Pics 22,23,24,34)

7 loci had been identified in this trench:

Locus 1 (14-16 cm) of dark gray soil with grass roots covering the northwestern part
of it, locus 2 (16-30 cm) of gravel and loose building material, locus 3 (10cm) of
concrete extending to a distance of 50 cm from the foundation of the Tourism Police
building, locus 4 (40x50 cm channel of electric cable), locus 5 (25-60 cm) of
compacted sandy soil, locus 6 (5-10 cm) of concrete under the foundation of the
Tourism Police building, locus 7 (55-60 cm) of compacted sandy soil like the one
above it.

Test Trench 5 (TT5) (Fig 9 and Pics 29,30,31,32,33)
2 loci had been identified:

Locus 1 (40-45 cm) of red agricultural soil, and locus 2 (60 cm) of compacted sandy
soil with extremely hard surface. The trench lacks any cultural material.



5. Conclusions and Recommendations

The proposed area lacks any kind of cultural material that might indicate any human
activities in the ancient periods. The only exception is that small segment of what
could be interpreted as a corner of a water channel. The area demonstrated a
homogeneous compacted sandy layer that covered the whole proposed museum
area and had been revealed virtually in all the excavated test trenches.

It can be said with a big margin of certainty that the heritage impact will be minimal.
Nevertheless it is recommended to keep a close eye on the area during the actual
construction of the museum.



Fig1l iSite location

Fig 2 §Distribution of test trenches

Fig 3 :Coordinates of the test trenches

Fig 4 )§Test trench 1 plan and section

Fig5 §Test trench 2 plan and section

Fig 6 §Test trench 3 plan and section

Fig 7 iTest trench 4 plan

Fig 8 ETest trench 4 section

Fig9 iTesttrench 5 plan and section




Pic1l }Wadi Musa and project site location Pic 2 jsProject site location (SSC houses and tourism police building

Pic 3 §Pr0ject site location looking west. Red agricutural soil covering the Pic 4 §Project site location looking west. Red agricutural soil covering the
surface isurface

Pic5 §The area in front of the SSC buildings Pic 6 gProject site !ogation. In the background Zurabah water reservoir
i tand PAP building,

Pic 7 iZurabah water reservoir Pic 8 iWater systern/tomb at Zurabah

Pico |Water channel across the paved road from Zurabah water Pic 10 gMedievaI pottery sherds collected from the surface of the site

reservoir,




Pic 11 ;Testtrench 1. General view looking northwest

Pic 12 §Test trench 1. General view looking southwest

Pic 13 :Testtrench 1. Locus 1,2,3
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Pic 15 }Test trench 1. Locus 2. Details

Pic 16 ETest trench 2. General view looking northwest

Pic 17 iTesttrench 2. Locus 5

Pic 18 iTest trench 2. Deatails

Pic 19 Test trench 2. Details
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Pic 20 iTesttrench 1. Locus 1 and 2
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Pic 21 ;Testtrench 2. Locus 5

Pic 22 §Test trench 4 before the excavations. Looking northeast

Pic 23 iTest trench 4. General view

Pic 24 ETest trench 4

Pic 25 }Test trench 3. Details

Pic 26 ETest trench 3. General view

Pic 27 |Test trench 3. Electric cable trench

Pic 28 |Test trench 3

Pic 29 :Test trench 5. Looking east

Pic 30 |Testtrench 5. Looking east. General view




Pic 31 ;Testtrench 5. Details

Pic 32 §Test trench 5. Details

Pic 33 iTest trench 5. Locus 2

Pic 34 ETest trench 4. General view

pic 35 {Water channel across the paved road from Zurabah water
reservoir,

Pic 36 gBackfilling TT2
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Pic 37 iBackfilling TT 5

Pic 38 |Backfiling TT 4

Pic 39 ;Site location in relation to Zurrabah water reservoir

Pic 40 jsAI-Khan (caravansarai). Tower tomb 4




Pic 41 }Rock cut tomb Pic 42 stock cut tomb. Details

Pic 43 iRock cut tomb. Details Pic 44 ECollected on the surface pottery sherds
Pic 45 :Tower tomb Pic 46 )§Zurrabah pottery kilns

Pic 47 ;Zurrabah potteryworkshops Pic 48 iAI-Khan (caravansarai). Tower tomb 4
Pic 49 §Zurrabah pottery kilns Pic 50 gPottery production waste




Pic 51 ;Pottery production waste Pic 52 jsWater channel

Pic 53 :Zurrabah water reservoir Pic 54 EProject's site location. General view




Attachment 8: Environmental and Social Consideration

Summary

1. General Information

1.1 Study area

The target area for the analysis of current environmental condition is Petra Region,
Wadi Musa and PAP in particular.

The target area for the environmental impact evaluation is the Project site and the
Project itself.

1.2 Methodology of the Study

The study method follows JICA Environmental and Social Consideration Guideline
(April 2010).

The Jordanian Environmental Impact Assessment (EIA) Bylaw of 2005 is also referred.
According to the JICA Guideline, this study is at the Initial Environmental Examination
(IEE) level. It means that the study will be conducted by using existing data/information
mainly with minimum site survey (i.e. HIA and Traffic Flow Survey), and will evaluate the
potential impact and prepare mitigation measures and a monitoring plan.

1.3 Schedule of the Study

At present, almost all-necessaryinformation can be collected in cooperation with
PDTRA.

Brief analysis of current condition and identification of potential impacts/scoping has
been finished. (See the following Particulars)

Detail evaluation will be conducted based on the condition of future prediction. (e.g.
future tourist population, capacity of the museum, and traffic demand forecast, etc...)
The report of Environmental and Social Consideration will be completed by the end of
October 2013.

2. Analysis of Current Condition

2.1 Collected data

AN

Analysis of current condition is conducted by using the following documents:

Strategic Master Plan for Petra Region (June 2011)

State of Conservation Report - Petra Archaeological Park (January 2013)

Wadi Musa Tourist Zone - Urban Design and Landscaping (Preparatory Works Phase
Report - July 2013)

Other environmental monitoring data and survey reports provided by PDTRA

These data include not only the Project Area but also all over Petra Region. To
understand the condition of Project Area, Buffer Zone Study Report (Phase 1) will help
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the JICA study team a lot. Moreover, the ESIA study report of the Back Road Project is
very useful in order to understand the process and contents of ESIA in Jordan.

2.2 Luck of data

There is no data on air pollutant in the area covered with the Project Area and Wadi
Musa down town. However, air pollutant is one of the key issues for this project,
because local and tourist transportation causes traffic congestion in Wadi Musa down
town and it leads to generate air pollutants.

There is no data on drinking water qualities. These data shall be received from the
Ministry of Water.

There are data on an ecosystem, but it is not enough information on endangered
species. There are several lists prepared by the Petra National Trust and theMaster
Plan study team.

3. Evaluation of the Environmental Impact

Brief identification of potential impacts/scoping has been finished.

Identified negative impacts are; air quality, water quality, waste, noise, ecosystem,
water usage, existing social infrastructures (traffic jam), landscape, etc.

However, these negative impacts are temporary or limited, and they can be minimized
by implementing mitigation measures. Detail evaluation will be conducted for the
negative impact mainly.



Particulars
(1) Objectives

This document was prepared in compliance with the Jordanian Environmental Impact
Assessment (EIA) Bylaw of 2005, and JICA Environmental and Social ConsiderationGuideline
(April 2010). The primary objectives of this study are:

- Ensure that environmental and social issues are taken into consideration in the design phase.
- Identify and assess the potential environmental and social impacts of the project alternatives.
- Propose mitigation measures to minimize the potential impacts of the project on the
environment and assign appropriate entities to measure implementation and monitoring.

(2) Environmental Impact Assessment System in Jordan

1) Outline of the Environmental Impact Assessment System in Jordan
The Environmental Impact Assessment (EIA) Bylaw No0.37 was issued in 2005 to ensure
that the anticipated impacts any development project may have on the social, economic,
and natural environment in Jordan are identified. Its aim is to limit these impacts in order to
achieve sustainable development in the country. The bylaw applies to all industrial,
agricultural, commercial, construction, residential, and tourism projects.
The project shall be classified in any of the following categories by decision of the Secretary
General on the basis of the recommendations of the competent party at the Ministry:
1. Category 1: includes the projects which require a comprehensive environmental impact
assessment.
2. Category 2: includes the projects which require a preliminary environmental impact
assessment, based on which the need to conduct a comprehensive environmental impact
assessment will be determined.
3. Category 3: includes the projects that require neither a preliminary nor a comprehensive
environmental impact assessment.

General information about the project, which requires a thorough environmental assessment
or apreliminary environmental impact assessment are shown in below;

1. Description of the Project

2. List of Major Alternatives to the Proposed Project

3. Identification of the Most Important Environmental Aspects



2) Laws and Regulation on Environmental Impact Assessment in Jordan
Laws and regulation on Environmental Impact Assessment in Jordan are shown below.
» Laws
» Environment Protection Law No. 52 for the year 2006
Protection of Cultural Heritage and Site No. 5 for the year 2005
* Antiquities Law No. 21 for the year 1988
Petra Development and Tourism Region Authority Law No.15 for the year 2009
 Ministry of Agriculture Law No. 44 for the year 2002
» Renewable Energy & Energy Efficiency Law No. 3 of the year 2010
 Public Heath Law No. 47 for the year 2008
» Traffic Law No. 49 for the year 2008
eLabor Law No. 8 for the year 1996

» Regulations

» ESIA Regulation No. 37 for the year 2005

« Air Quality Protection Regulation No. 28 of the year 2005

» Soil Protection Regulation No. 25 of the year 2005

» Regulation No. 24 of the year for the Management of Hazardous and Dangerous
Materials

» Regulation No. 27 for the year 2005 for the Management of Solid Waste

» Regulation No. 66 for the year 1994 for the Sewage System

» Underground Water Regulation No. 85 of 2002

» Environment Protection from Pollution in Emergency Case No. 26 for the year 2005
» Natural resources and National Parks bylaw of 2005

* Protection of Birds and Wildlife bylaw No.113 of 1973

» Instructions

» Noise Level Control Instructions for the year 2003

« Instruction for the Limitation and Control of Noise for the year 2003 Standards
» Water — Reclaimed Domestic Wastewater (JS 893:2006)

» Environment — Air Quality — Ambient Air Quality Standards (1140:2006)



(3) Current Status of Environmental and Social Condition in the Project Area

Based on the existing documents shown as below, current status of environmental and

social condition of the project area was reviewed.

» Strategic Master Plan for Petra Region (June 2011)

» State of Conservation Report - Petra Archaeological Park (January 2013)

» Wadi Musa Tourist Zone - Urban Design and Landscaping (Preparatory works Phase

Report July2013)

» Other environmental monitoring data and survey reports provided by PDTRA

Table 8-1Current Status of Environmental and Social Condition in the Project Area

Iltem

Outline of current status

Air Quality

National Environmental Standard for air quality is provided by
Ambient Air Quality Standards (1140:2006), however there is no
Ambient Air Quality monitoring station located near the project
area.

According to the report provided by PDTRA, the present traffic and
transportation situation in the Petra Region and particularly in Wadi
Musa is considered by all parties concerned as one of the most
critical issues in the region. One of the main reasons is the fact that
most of the traffic for tourists visiting the PAP currently needs to go
through the narrow and often quite steep streets of downtown Wadi
Musa; this not only consumes time but also causes considerable
traffic jams and pollution.

Water
Quality

Pollutant Control

Water supply within Jordan is regulated by the national
government. The per-capita water allotment in Maan Governorate
for the year 2007 was 214 liter per day. Due to water scarcity in
Jordan this rate may well be lowered.The water is currently
supplied using ground water from the well fields in the region.

The quality of thesesources is variable: The principal groundwater
sources are in good condition and show little evidence of any
surface originating pollution, with the major settlements sited well
away from the ground water recharge area.

The spring sources are however showing evidence of stress from a
mix of urban pollutants.

Waste

Regarding solid waste disposal, the PDTRA has started to
undertake initial measures by creating a dedicated unit for this
issue. By using six vehicles, PDTRA operates collection of solid
waste. Six communities generate appoloximately 45t solid waste
per day, however, it becomes twice or three times in tourist high
season (April and October).

PDTRA promotes waste separation and re-cycle. There are two
types of trash boxes located in the area. (Blue color: Papers and
carton, Green color; metal and grasses)




Iltem

Outline of current status

Natural
Environment

Climate

The climate of Petra is influenced mainly by the southern
mountains agro-climatic zone, which is characterized by arid
climate condition with average annual precipitation over the
catchment area of approximately 180 mm. Temperatures are
influenced by elevation, with a maximum temperature of 29.6°C in
July, and a minimum temperature of 4°C in February, as recorded
by Wadi Mousa weather station.

Winds are predominantly from the west and Southwest and light.

Natural Environment

Protected
Area

Project area is located by Petra Archaeological Park (PAP).

Petra Buffer Zone Study has been conducted and the Project area
will be defined as “Special area for enhancement and management
of PAP”.

Ecosystem

The Petra region is a unique place for plant geographers and of
great interest to botanists for its diversity. However, no
comprehensive studies on the flora have been undertaken until
now. The fauna of Petra is of equally great diversity: 332 species
(PNT 1996) have been identified within the region, of which the
majority is insects and birds. However, also in this case a proper
mapping of the wildlife in the region is currently lacking.

The project area had already been developed and there are the
secondary forests such as pine trees.

Hydrology

The natural rainwater streams in the project area are the
downstream of catchments that extend 60 km2 to the north and
south of WadiMusa. The Water streams discharge to the main
Wadi course located to the right of the tourist's street, a maximum
street length of 12 km. The challenge of this Wadi is that the Wadi
lays in a dry region and regarding the extent or the catchment a
flash flood is probable in this Wadi.

Topography
and Geology

The project area is dominated by sandstone sedimentary rocks.
Quaternary and recent deposits are also present in the area. The
general geology along Petra back exit road shows that the rock
outcrops are of sedimentary origin. They consist of beds of
sandstone, which belong to the Umm Ishrin Sandstone and Disi
Sandstone Geologic Formations of Rum Group of Cambrian to
Ordovician Age of Paleozoic.

Social Environment

Land use

A significant amount of land in the Petra region is owned by the
government and, by law, must not to be transferred to private
ownership. Therefore the total amount of private land for
development and agriculture is limited.

Five existing forms of land use currently exist within the Petra
Region: 1) urban development, 2) agriculture, 3) forestry, 4)
protected areas and 5) tourism zones as represented by the Petra
Archaeological Park.

The project area is located by Petra Archaeological Park (PAP),
and will be defined as “Special area for enhancement and
management of PAP”.

This area is highly tourism zone in the region with commercial
sector such as hotels and souvenir shops, while there are few
residential buildings, no schools and health facilities.

Resettlement

Several buildings (i.e. Tourist police and Crowne hotel’s facilities)
exist in the project area, but there are no households which are
needed resettlement by the proposed project.

Tourist police will move to underground of the Visitor Center. On
the other hand, agreement on land exchange will be singed
between PDTRA and the owner of the hotel’s facilities.
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Item Outline of current status
Living and Petra mainly depends on the tourism sector. In the last decade,
Livelihood tourism has greatly improved in the region, while the traditional

sector of agriculture has increasingly declined due to the growing
water shortage and the comparatively easy income opportunities
in tourism. The entire region has a population of 30,710 people
(DOS 2012), and increased pressures on housing and
social-welfare services are expected, which are already
inadequate in some of the communities.

Social Environment

Living and
Livelihood

The social structure of the population is characterized by a variety
of tribes, subdivided by clans, which have a tendency to favor
members of the same clan when it comes to hiring employees.
This explains to some extent why members of one tribe and/or
one community are often dominating some businesses (e.g. tour
operators). As a result, benefits from tourism are not shared
equally among all the tribes and communities of the region.
Overall, the workforce in the Petra Region is well educated and
includes many academics, especially in Wadi Musa where the
College of Archaeology, Tourism and Hotel Management is
located. The regional unemployment rate is at 9% lower than the
Jordanian average of 12% (Al-Hasanat, 2009). Unemployment in
the Petra Region mostly affects women as well as the population
group aged between 21t025.

Infrastructure
and  public
services

Water shortage due to the drying out of natural springs is one of
the major issues threatening the future of the Petra region. The
214 liters per capita per day that were available in 2007 are
predicted to drop to 145 liters by 2030 if the population keeps
growing at the present rate. Critical to addressing the water needs
of the region would be the increased inclusion of intensive water
harvesting and water re-use efforts.

Besides the crucial water issue, the ability of the region to support
urban development is also directly related to the availability of
infrastructure — roadways and transportation systems, sewer,
waste disposal, electricity and telecommunications. Much of the
existing urbanized areas require an improved and adequate
infrastructure.

The main roads of the region are in good condition but smaller
roads that lead to less touristic places are in poorer condition. The
town of Wadi Musa is suffering from serious traffic congestions
during peak business hours, which is accentuated by the tourism
traffic passing through town.

Available public services such as schools, hospitals and leisure
facilities (e.g. youth or sports centers) are unevenly and
insufficiently distributed across the region.

Heritage

Heritage Impact Assessment(HIA) was conducted by JICA study
team, and confirmed that there is no possibilities that the project
will affect archaeological remains in the area.




Iltem

Outline of current status

Landscape

Characteristics of landscape were confirmed through the
preparatory survey of Wadi Musa Tourist Zone - Urban Design
and Landscaping. The following observations could be made
based on the views experienced in the Site:

While descending to Wadi Musa, the visitor can see the scenic
mountains of Petra, with the hotels in the foreground. The
mountains provide a unigue color scheme and interesting texture.
The trees in the Dara, and among the houses, add to the brownish
color scheme of mountains different shades of green.

Khirbet Al Falahat also provides interesting views as the
traditional architecture and the stairs integrated with rock
formation and the terraces planted with olive trees. Furthermore,
views from the Khreibt al Falahat into the Ravine (al Dara) are
unique.

- In general, there is clutter that could add an adverse effect on
some of the remarkable view.




(4) Scoping

Based on the result of review of the environmental and social condition of the project area,
potential impacts of the project were identified. (Scoping)

The potential impacts were evaluated by the project phase (Before/ during construction,
Operation) and by environmental items, taking into consideration of the activities in each
project phase.

The types of the impact are shown as the following legend;

A +/-: Significant positive/ negative impact is expected.

B +/- : Positive/ negative impact is expected to some extent.

C +/- : Extent of positive/ negative impact is unknown. (A further examination is needed, and
the impact could be clarified as the study progresses.

D : No impact is expected.

The result of the scoping is shown in the table below.
Table 8-2 scoping of the potential impact of the Project

Before/
During Operatio

Constructi n
on

Iltem Evaluation

Pollutant Control

1 | Air Quality | B- B- Construction : The use of heavy machinery and
vehicles carrying staffs and supplies, could
cause an increase in the concentration of gases
and particulate matter. However, it would be
limited and temporary. The calm conditions of
the winds in the Project Area would not lead to
spread air pollutants.

Operation : Based on the estimation of future
traffic demand, traffic plan will be proposed and
implemented for the surrounding area of PAP.
Countermeasures for current traffic situation had
been proposed in the Master Plan for Wadi Musa
down town. If these countermeasures will not be
realized, trafficcongestion which causes air
pollutantswill continue to occur by local traffic
and tourist buses.

2 | Water B- D Construction : Construction activities such as
Quality washing heavy machinery and vehicles will
cause effluent.

Operation : Sewage generated from the
museum will be connected to the existing waste
water line and will be treated at Al Baida Waste
Water Treatment Plant. (If tourist will increase in
the future, expansion of waste water treatment
system will be needed.)




Before/

ltem During . OpeElE Evaluation
Constructi n
on
3 | Waste B- D Construction : Construction waste (waste soil,
concrete) will be generated from reconstruction
of the existing buildings.
Operation Museum cafeteria will use
re-useable bottle to serve beverages. Solid
waste generated from tourist will be separated,
collected and re-cycled.
5 | Noise and | B- D Construction : The use of heavy machinery and
vibrations vehicles carrying staffs and supplies, could
cause noise and vibrations.
Operation : The museum will not cause noise
and vibrations. Even if the museum will operate
in night time, the noise generated from tourist is
limited and there are no residences in
surrounding area.
9 | Protected |D D The project Area will be defined as “Special area
Area for enhancement and management of PAP”, the
Project will follow its rule.
< o1 | Ecosyste | B- B+ Construction : A few pine trees will be cut off for
= g 0 |m the construction, but most existing secondary
CZG g forests can exist. The project area had been
= developed and constructed the buildings, so that
M impact of the project will be limited.
Operation : Surrounding area of the museum will
be replanted, taking into account local flora, so it
will contribute to conserve local ecosystem.
1 | Hydrology | D D The project will not affect current hydrology.
1
1 | Topograp | D D Construction : Excavation works will be limited,
2 |hy and so that the project will not affect current
Geology topography and geology.
1 | Resettleme| D D There is no involuntary resettlement for the
3 | nt Project.
Existing tourist police will move to the
underground of new visitor center, and hotel
facilities will move out of the surrounding area of
= PAP.
g 1 | Poor, D A+ Construction There is no involuntary
S |4 |indigenou resettlement for the Project.
S S, or Operation : In the museum, handicrafts and
0 ethnic other local products will be introduced and sold
T people as culture in Petra. It will contribute to promote
S local economies and increase incomes of
v households.




Item

Before/
During
Constructi
on

Operatio
n

Evaluation

Local
economie
s, such as
employme
nt,
livelihood,
etc.

B+

A+

Construction: Employment and procurement for
the museum construction will be expected. New
construction technique also will introduce this
area.

Operation : In the museum, handicrafts and
other local products will be introduced and sold
as culture in Petra. It will contribute to promote
local economies and increase incomes of
households.

=

Land use
and
utilization
of local
resources

The project will not affect current land use and
utilization of local resources.

Water
usage

Construction : Construction activities will use
water for preparation of materials and washing
the heavy machinery, etc.

Operation : The museum will use water for its
exhibitions and toilets.

Social
Envirnnment

Existing
social
infrastruct
ures and
services

Construction Countermeasures for current
traffic situation had been proposed in the Master
Plan for Wadi Musa down town. If these
countermeasures will not realize, traffic
congestion will continues to occur by local traffic,
tourist buses and vehicles for construction.
Operation : Based on the estimation of future
traffic demand, traffic plan will be proposed and
implemented for the surrounding area of PAP.
Countermeasures for current traffic situation had
been proposed in the Master Plan for Wadi Musa
down town. If these countermeasures will not be
realized, traffic congestion will continue to occur.

=

Heritage

Construction: Heritage Impact Assessment was
conducted by JICA study team and
archaeological remains (water way) was founded
near the project area.

So archaeological monitoring should be
implemented before construction works such as
reconstruction of existing buildings and land
cleaning.

Operation : Heritage and archaeological remains
will be managed appropriately, and they will be
introduced to Jordanian and foreign tourist. It will
help to conserve these cultural heritages.

oN

Landscap
e

Construction Construction works and
temporary facilities will affect current landscape
of the project area.

Operation : In order to harmonize surrounding
landscape, the height of the museum is limited
and local materials whose color will be natural
color such as white, beige or gray will used for its
exterior.
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Before/
ltem During . OpeElE Evaluation
Constructi n
on
2 | Infectious | C C Construction There is possibilities that
1 | diseases temporary workers from outside of the area will
such as bring infectious diseases. If, the workers will take
HIV/AIDS the health and safety education program, the risk
can be reduced.
Operation : Petra is one of the most famous
world heritage site and tourist will come from all
over the world. So there is possibilities that
tourist will bring infectious diseases.
2 | Working B- D Construction : Project proponent will follow any
2 | conditions laws and ordinances associated with the working
conditions in Jordan.
2 | Accidents | B- B- Construction There is possibilities traffic
3 accidents and other accidents will occur during
construction. If, the workers will take the health
and safety education program, the risk can be
reduced.
Operation : There is possibilities traffic accidents
o of tourist buses will occur, so traffic plan of the
= PAP should be considered to avoid these
© accidents.
2 | The D B+ The Project will not cause the impacts to
4 | impacts to transboundary or global issues. By using high
transboun energy efficiency technologies such as XXXXX,
dary or energy consumption can be reduced and it will
global contribute to prevent global warming.
issues

(5) Comparison of alternatives

The location of the museum had been selected from several candidates, taking into account
indicators such as current land use, the relation of traffic condition and tourist flow, available
area for the museum, and cost, etc... Based on this evaluation, the area where north part of
visitor center is was selected for the final candidate.

Based on the result of scoping, two alternatives were compared for that area.

Table 8-3 Comparison of alternatives

Site A Site B
Area 4792 m2 3234m2
Tourist police building and
There is an approach linking | Crowne plaza hotel's facilities
Current land . )
use parking to the gate of PAP. exist. . _
The land owner is PDTRA. The land ownership will be
transferred to PDTRA
Access from | New approach will be needed or | The tourist can use existing
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Parking to the | the side way can be used as new | approach.
PAP approach.
Vegetation Secondary forests (e.g. pine trees) locate between site A and B.
Heritage Impact | The archeological remains (water | There are no archeological
Assessment way) were found. remains.
The tourist can use existing
approach and get to the PAP
gate smoothly.
Open area of site-A can be used
Advantage The area is bigger than site B. for temporary stock yard during
the construction.
Open area of site-A can be used
for green area with the museum
exhibitions
Archeological survey has to be
conducted, and it will take time.
Challenges If the side way can be used as | A few pine trees Wi_II need to cut
new approach for the PAP gate, | off for the construction.
the risk of traffic accidents will
increase.
Conclusion Selected




(6) Mitigation measures

Mitigation measures to minimize negative impacts of the Project are shown in the table

below.
Table 8-4 Mitigation measures (Construction phase)
Items Causes of Impact Mitigation measures
Air pollution | Construction works Regular maintenance of heavy machinery and vehicle
(land cleaning, Sprinkle water for prevention of dust spread (Dry
reconstruction of season)
existing  building) Identify and report to the responsible authorities on
and the use of heavy use of hazard materials
machinery and Safety drive and operation
vehicles Prohibitatation of combustion of solid waste
Water The use of heavy Prohibitatation of leakage of effluent to natural wats
Quality machinery and way
vehicles
Noise and | Construction works Regular maintenance of heavy machinery and vehicle
vibrations and the use of heavy Prevention walls or curtains
machinery and
vehicles
Waste Construction waste Preparation of dumps for the waste soill
generation Separation of solid waste and appropriate treatment
Identify and report to the responsible authorities on
use of hazard materials
Ecosystems | Deforestation of the Avoid deforestation of existing trees
secondary forest Replant the local species
Living and | Gas and noise from Avoid to affect the social infrastructures which are
Live hood the use of heavy used by local communities
machinery and Respect culture in this area and avoid to interruptor
vehicles interfere
Traffic congestion in Implement communication activities to local
Wadi Musa down communities (Explanation of the project, education,
town etc...)
Implement the countermeasure (e.g. Development of
car parking in the Wadi Musa down town.)
Cultural Construction works Monitor and report to the responsible authorities on
heritage (land cleaning, the existence of archaeological remains before the
reconstruction of construction
existing building) Avoid to build the structures, land cleaning near the
site of archaeological remains
Landscape | Deforestation Avoid deforestation of existing trees
Construction Prevention walls or curtains
activities, Stock yard
of the materials,
equipment
Working Accidents and Conduct the health and safety education program for
Conditions | Infectious diseases the workers
during the

construction




Table 8-5 Mitigation measures (Operation phase)

Items Causes of Impact Mitigation measures
Air Traffic congestion in Implement the traffic plan proposed in the Master plan
pollution Wadi Musa down and in this study
town
Waste Waste generated Use reusable bottle for beverages
from the cafeteria Separation of solid waste and appropriate treatment
and toilets
Water and | Water use for Introduce energy- saving design and technologies
energy exhibitions and (e.g. natural ventilation system, high efficiency lighting
usage toilets system, etc...)
Living and | Conflict between Respect culture in this area and avoid to interrupt or
live hood culture difference interfere them
Night time operation Promote involvement of local communities to the
of the museum Museum (Education for children and promotion of
Traffic congestion in local products, etc.)
Wadi  Musa down Implement the countermeasure
town
Landscape | Existing of the Local materials whose color will be natural color such

Museum

as white, beige or gray will use for the exterior of the
museum.

(7) Conclusion and Suggestion

Based on the result of this study, potential environmental and social impacts from proposed

project are identified. It is evaluated that identified negative impacts are temporary or limited,

and they could be minimized by implementation of mitigation measures.

On the other hand, this project could expect to obtain the following positive impacts.

» The Petra museum will contribute to introducing unique and valuable culture in Petra to

the world

» The Petra museum will contribute to increase a tourist attraction of Petra Region. It leads

to increase the length of stay of tourists.

» The Petra museum will contribute to promoting the local product (e.g. Handicraft,

medicinal herbs, other agriculture product, etc) to the tourist who comes from all over the

world.

» The Petra museum will contribute to promoting cultural and ecological education for

children. It leads to keep culture and living environment of their own.

To obetain understading and interest to the Project from local communities, it is very

important that PDTRA will explain these positive impacts to the local communities.

In order to develop the Petra Museum Project, the next step PDTRA needs to perfom for EIA

are the followings;

» To complete the Project basic design and the initial environmental and social

consideration report (including HIA, Traffic survay ) in cooperation with JICA

» To submit above information to the Ministry of Environment and confirm the EIA category

and conduct necessary survey. (e.g. Air quality monitoring requires to set baseline.)
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» To explain the Project basic design and the initial environmental and social consideration
to the stakeholders such as the advisory committees, UNESCO, and other related
authorities to this Project. PDTRA should explain the evaluation process of the selection
of the museum location in detail.



Attachment 9: Traffic Management Plan

9.1 General

Non-smooth traffic flow at morning arrival and afternoon dismissal times has been an
increasing issue particularly at two locations in the vicinity of Petra Archaeological Park
(PAP), namely around the corner of Msvenpick Hotel and at the junction in Wadi Musa,
from which one way section begins.

It is pointed out by UNESCO that the establishment of the Petra Museum (PM), to be
located at the opposite side of Msvenpick Hotel, may even worsen the traffic flow
(including pedestrian environment) and generate additional air pollution.

Therefore, the Project must ensure that its adverse effects to traffic are clearly
understood, properly mitigated, and effectively managed through an introduction of

traffic management schemes.

9.2 Existing Traffic Issues

Existing traffic issues in the vicinity of PAP include:

- Some locals park their vehicles (taxis, delivery vehicles, and family cars) in the
main road causing congestion problems (illegal parking).

- Designated taxi bays are not provided, allowing taxi drivers to park anytime,
anywhere without any regulatory control.

- Alternative routes to the designated public parking are underused and
resultantly traffic is concentrated on the main road due to low awareness and
relatively steep gradients.

- Some sections of roads are unreasonably narrowed due to encroachment of the
establishments along such roads.

- The existing parking lots are not marked or divided by medians to arrange the
cars/buses parking spaces, or the circulation in and out the parking lot.

- Some sidewalks aren’t properly designed to provide good pedestrian

environment.

These issues can be addressed through enhanced traffic management schemes and
small adjustments of facilities without causing major investments on physical
infrastructure.



9.3 Traffic Survey

In the course of this study, a traffic flow survey was carried out at four locations in the
vicinity of PAP with the aim to:

- Understand the present traffic volume at the road around the Msvenpick Hotel
and present parking demand on the tourist bus parking lot,

- Estimate future traffic volume, pedestrian passage and parking space
requirements after the full commissioning of PM,

- Assess if the current capacity of the concerned sections of roads/pedestrian and
the existing parking lots can meet the future traffic demand after the
commissioning of PM,

- Estimate the future exhaust gas emission (e.g. NOX, CO, SOX, SPM and CO,)
and assess if the projected emission is within the permissive level.

For this purpose, the Classified Vehicle Count Survey and the Parking Survey were
performed in a total of 4 days (3", 4™, 5™ and 6™ October 2013) from 6am to 8pm. The
subsequent reports by JICA Survey Team shall incorporate the assessment of the
collected data, future traffic volume in comparison with the existing capacity, and future
exhaust gas emission in comparison with the permissive level.

9.4 Traffic Management Plan

The data obtained from the Traffic Flow Survey will be used to prepare a Traffic
Management Plan around the parking lot, the PM and the visitor centre, as well as
recommending, as appropriate, necessary additional infrastructure development in the
area.

The Traffic Management Plan shall help address the above-mentioned traffic issues
and have a positive impact on traffic congestion at arrival and dismissal times. These
changes shall be made with the cooperation of the Tourist Police, and PDTRA herein
agrees to provide police support as the entity to implement the Traffic Management
Plan.

Obviously, the most important factor in the success of this Plan will be the cooperation
of locals, hotels, restaurants, business establishments, and others who drop off and pick



up tourists. Therefore, PDTRA will play as the focal entity to make the Plan functional.

The measures to be taken will include, but not limited to, the following:

- The roads around the Msvenpick Hotel may be changed to one way going north
till the start of the divided road in order to decrease the congestion near the
median dividing the touristic main road and the secondary road heading north
towards the bus stop and the Crown Plaza Hotel.

- Some traffic signage or traffic regulator personnel, whichever appropriate, will be
provided at the intersections to promote the use of alternative roads to reach the
public parking lot.

- Designated taxi bays will be provided, as appropriate, with an effective
enforcement by the traffic police.

- The on-road parking will be restricted within a few hundreds meters near the
PAP entrance and/or specific peak hours of a day, perhaps with imposing fines
to the violators.

- The open space above the bus parking will be used as extra parking lots. Other
sites for additional parking lots, as necessary, will be identified to meet the future
demand.

- The access to the main road near PAP entrance may be restricted to the guests
and workers of Guest House Hotel.



Attachment 10: Dr. Khairieh’s Comments

COMMENTS ON A-4 EXHIBITION PLAN

The exhibition plan is interesting and vibrant. The flow and variety have potential for a good
experience to the visitors.

Of course more discussions with specialists (especially archaeologists and tourism
professionals) are needed for theme elaboration, and further consideration of the available
objects for displays should be used to guide the evolvement of the exhibitions.

Please also note the nearby archaeological remains (e.g. the cisterns and pottery workshops
of Zurraba) that could be indicated/ referred to in the outdoor exhibition of the museum.

This is a good base to work from towards the achievement of the museum; the following are
point specific comments:-

- Slide 2: "In order to make an attractive museum, compact but comprehensive, we shall
develop not a static museum composed of showcases and graphic panels but a dynamic
museum by providing the museum with as many active scenes and messages as possible".

This is a very good idea, but | am worried about projected info, as projectors may break
down, plus some people may want to concentrate on a certain subject which projection
cannot provide. Add to this that in cases of breakdown it would take quite a long time for
technicians from the concerned company to come from Amman, thus leaving a gap in the
exhibition.

| suggest projection be restricted to photos, graphics and short few-words messages, while
actual interpretation be more conventional. The "panels" may be on transparent film/ acrylic
so that they do not add visual weight to the exhibition.

There is also the problem of labels for objects which people tend to like. These may need to
be 'conventional'.

- Slides 3, 9, 10, 12, etc.: The concept of "welcoming by deities" needs to be discussed
further considering local sensitivities...

In general, | feel there is too much concentration on deities in the proposal, but not enough
on technologies, food production, "why and how" Petra, the milieu of Petra, the bigger
Nabataea... etc.

Also, the later religions, especially Christianity then Islam, should be introduced with more
weight, not only in the "Petra Time Tunnel" especially that there is a significant number of
objects available for their illustration.

- Slide 10: Petra Powers of Ten is a good proposal, but does not deserve the large space it is
allocated in the design (Slide 4). It offers visual/ audio effects but not much else in terms of
learning, interaction, etc. Also this exhibition is very technology-dependent so if anything
goes technically wrong this big space will be lost and could be a downer for visitors.

| recommend that an alternative exhibit for this space be considered.



Appendix 6: Environmental and Social Consideration

Summary

1. General Information

1.1 Study area

The target area for the analysis of current environmental condition is Petra Region,
Wadi Musa and PAP in particular.

The target area for the environmental impact evaluation is the Project site and the
Project itself.

1.2 Methodology of the Study

The study method follows JICA Environmental and Social Consideration Guideline
(April 2010).

The Jordanian Environmental Impact Assessment (EIA) Bylaw of 2005 is also referred.
According to the JICA Guideline, this study is at the Initial Environmental Examination
(IEE) level. It means that the study will be conducted by using existing data/information
mainly with minimum site survey (i.e. HIA and Traffic Flow Survey), and will evaluate the
potential impact and prepare mitigation measures and a monitoring plan.

1.3 Schedule of the Study

At present, almost all-necessaryinformation can be collected in cooperation with
PDTRA.

Brief analysis of current condition and identification of potential impacts/scoping has
been finished. (See the following Particulars)

Detail evaluation will be conducted based on the condition of future prediction. (e.g.
future tourist population, capacity of the museum, and traffic demand forecast, etc...)
The report of Environmental and Social Consideration will be completed by the end of
October 2013.

2. Analysis of Current Condition

2.1 Collected data

AN

Analysis of current condition is conducted by using the following documents:

Strategic Master Plan for Petra Region (June 2011)

State of Conservation Report - Petra Archaeological Park (January 2013)

Wadi Musa Tourist Zone - Urban Design and Landscaping (Preparatory Works Phase
Report - July 2013)

Other environmental monitoring data and survey reports provided by PDTRA

These data include not only the Project Area but also all over Petra Region. To
understand the condition of Project Area, Buffer Zone Study Report (Phase 1) will help

6-1



the JICA study team a lot. Moreover, the ESIA study report of the Back Road Project is
very useful in order to understand the process and contents of ESIA in Jordan.

2.2 Luck of data

There is no data on air pollutant in the area covered with the Project Area and Wadi
Musa down town. However, air pollutant is one of the key issues for this project,
because local and tourist transportation causes traffic congestion in Wadi Musa down
town and it leads to generate air pollutants.

There is no data on drinking water qualities. These data shall be received from the
Ministry of Water.

There are data on an ecosystem, but it is not enough information on endangered
species. There are several lists prepared by the Petra National Trust and theMaster
Plan study team.

3. Evaluation of the Environmental Impact

Brief identification of potential impacts/scoping has been finished.

Identified negative impacts are; air quality, water quality, waste, noise, ecosystem,
water usage, existing social infrastructures (traffic jam), landscape, etc.

However, these negative impacts are temporary or limited, and they can be minimized
by implementing mitigation measures. Detail evaluation will be conducted for the
negative impact mainly.



Particulars
(1) Objectives

This document was prepared in compliance with the Jordanian Environmental Impact
Assessment (EIA) Bylaw of 2005, and JICA Environmental and Social ConsiderationGuideline
(April 2010). The primary objectives of this study are:

- Ensure that environmental and social issues are taken into consideration in the design phase.
- Identify and assess the potential environmental and social impacts of the project alternatives.
- Propose mitigation measures to minimize the potential impacts of the project on the
environment and assign appropriate entities to measure implementation and monitoring.

(2) Environmental Impact Assessment System in Jordan

1) Outline of the Environmental Impact Assessment System in Jordan
The Environmental Impact Assessment (EIA) Bylaw No0.37 was issued in 2005 to ensure
that the anticipated impacts any development project may have on the social, economic,
and natural environment in Jordan are identified. Its aim is to limit these impacts in order to
achieve sustainable development in the country. The bylaw applies to all industrial,
agricultural, commercial, construction, residential, and tourism projects.
The project shall be classified in any of the following categories by decision of the Secretary
General on the basis of the recommendations of the competent party at the Ministry:
1. Category 1: includes the projects which require a comprehensive environmental impact
assessment.
2. Category 2: includes the projects which require a preliminary environmental impact
assessment, based on which the need to conduct a comprehensive environmental impact
assessment will be determined.
3. Category 3: includes the projects that require neither a preliminary nor a comprehensive
environmental impact assessment.

General information about the project, which requires a thorough environmental assessment
or apreliminary environmental impact assessment are shown in below;

1. Description of the Project

2. List of Major Alternatives to the Proposed Project

3. Identification of the Most Important Environmental Aspects



2) Laws and Regulation on Environmental Impact Assessment in Jordan
Laws and regulation on Environmental Impact Assessment in Jordan are shown below.
» Laws
» Environment Protection Law No. 52 for the year 2006
Protection of Cultural Heritage and Site No. 5 for the year 2005
* Antiquities Law No. 21 for the year 1988
Petra Development and Tourism Region Authority Law No.15 for the year 2009
 Ministry of Agriculture Law No. 44 for the year 2002
» Renewable Energy & Energy Efficiency Law No. 3 of the year 2010
 Public Heath Law No. 47 for the year 2008
» Traffic Law No. 49 for the year 2008
eLabor Law No. 8 for the year 1996

» Regulations

» ESIA Regulation No. 37 for the year 2005

« Air Quality Protection Regulation No. 28 of the year 2005

» Soil Protection Regulation No. 25 of the year 2005

» Regulation No. 24 of the year for the Management of Hazardous and Dangerous
Materials

» Regulation No. 27 for the year 2005 for the Management of Solid Waste

» Regulation No. 66 for the year 1994 for the Sewage System

» Underground Water Regulation No. 85 of 2002

» Environment Protection from Pollution in Emergency Case No. 26 for the year 2005
» Natural resources and National Parks bylaw of 2005

* Protection of Birds and Wildlife bylaw No.113 of 1973

» Instructions

» Noise Level Control Instructions for the year 2003

« Instruction for the Limitation and Control of Noise for the year 2003 Standards
» Water — Reclaimed Domestic Wastewater (JS 893:2006)

» Environment — Air Quality — Ambient Air Quality Standards (1140:2006)



(3) Current Status of Environmental and Social Condition in the Project Area

Based on the existing documents shown as below, current status of environmental and

social condition of the project area was reviewed.

» Strategic Master Plan for Petra Region (June 2011)

» State of Conservation Report - Petra Archaeological Park (January 2013)

» Wadi Musa Tourist Zone - Urban Design and Landscaping (Preparatory works Phase

Report July2013)

» Other environmental monitoring data and survey reports provided by PDTRA

Table 8-1Current Status of Environmental and Social Condition in the Project Area

Iltem

Outline of current status

Air Quality

National Environmental Standard for air quality is provided by
Ambient Air Quality Standards (1140:2006), however there is no
Ambient Air Quality monitoring station located near the project
area.

According to the report provided by PDTRA, the present traffic and
transportation situation in the Petra Region and particularly in Wadi
Musa is considered by all parties concerned as one of the most
critical issues in the region. One of the main reasons is the fact that
most of the traffic for tourists visiting the PAP currently needs to go
through the narrow and often quite steep streets of downtown Wadi
Musa; this not only consumes time but also causes considerable
traffic jams and pollution.

Water
Quality

Pollutant Control

Water supply within Jordan is regulated by the national
government. The per-capita water allotment in Maan Governorate
for the year 2007 was 214 liter per day. Due to water scarcity in
Jordan this rate may well be lowered.The water is currently
supplied using ground water from the well fields in the region.

The quality of thesesources is variable: The principal groundwater
sources are in good condition and show little evidence of any
surface originating pollution, with the major settlements sited well
away from the ground water recharge area.

The spring sources are however showing evidence of stress from a
mix of urban pollutants.

Waste

Regarding solid waste disposal, the PDTRA has started to
undertake initial measures by creating a dedicated unit for this
issue. By using six vehicles, PDTRA operates collection of solid
waste. Six communities generate appoloximately 45t solid waste
per day, however, it becomes twice or three times in tourist high
season (April and October).

PDTRA promotes waste separation and re-cycle. There are two
types of trash boxes located in the area. (Blue color: Papers and
carton, Green color; metal and grasses)
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Outline of current status

Natural
Environment

Climate

The climate of Petra is influenced mainly by the southern
mountains agro-climatic zone, which is characterized by arid
climate condition with average annual precipitation over the
catchment area of approximately 180 mm. Temperatures are
influenced by elevation, with a maximum temperature of 29.6°C in
July, and a minimum temperature of 4°C in February, as recorded
by Wadi Mousa weather station.

Winds are predominantly from the west and Southwest and light.

Natural Environment

Protected
Area

Project area is located by Petra Archaeological Park (PAP).

Petra Buffer Zone Study has been conducted and the Project area
will be defined as “Special area for enhancement and management
of PAP”.

Ecosystem

The Petra region is a unique place for plant geographers and of
great interest to botanists for its diversity. However, no
comprehensive studies on the flora have been undertaken until
now. The fauna of Petra is of equally great diversity: 332 species
(PNT 1996) have been identified within the region, of which the
majority is insects and birds. However, also in this case a proper
mapping of the wildlife in the region is currently lacking.

The project area had already been developed and there are the
secondary forests such as pine trees.

Hydrology

The natural rainwater streams in the project area are the
downstream of catchments that extend 60 km2 to the north and
south of WadiMusa. The Water streams discharge to the main
Wadi course located to the right of the tourist’s street, a maximum
street length of 12 km. The challenge of this Wadi is that the Wadi
lays in a dry region and regarding the extent or the catchment a
flash flood is probable in this Wadi.

Topography
and Geology

The project area is dominated by sandstone sedimentary rocks.
Quaternary and recent deposits are also present in the area. The
general geology along Petra back exit road shows that the rock
outcrops are of sedimentary origin. They consist of beds of
sandstone, which belong to the Umm Ishrin Sandstone and Disi
Sandstone Geologic Formations of Rum Group of Cambrian to
Ordovician Age of Paleozoic.

Social Environment

Land use

A significant amount of land in the Petra region is owned by the
government and, by law, must not to be transferred to private
ownership. Therefore the total amount of private land for
development and agriculture is limited.

Five existing forms of land use currently exist within the Petra
Region: 1) urban development, 2) agriculture, 3) forestry, 4)
protected areas and 5) tourism zones as represented by the Petra
Archaeological Park.

The project area is located by Petra Archaeological Park (PAP),
and will be defined as “Special area for enhancement and
management of PAP”.

This area is highly tourism zone in the region with commercial
sector such as hotels and souvenir shops, while there are few
residential buildings, no schools and health facilities.

Resettlement

Several buildings (i.e. Tourist police and Crowne hotel’s facilities)
exist in the project area, but there are no households which are
needed resettlement by the proposed project.

Tourist police will move to underground of the Visitor Center. On
the other hand, agreement on land exchange will be singed
between PDTRA and the owner of the hotel’s facilities.
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Item Outline of current status
Living and Petra mainly depends on the tourism sector. In the last decade,
Livelihood tourism has greatly improved in the region, while the traditional

sector of agriculture has increasingly declined due to the growing
water shortage and the comparatively easy income opportunities
in tourism. The entire region has a population of 30,710 people
(DOS 2012), and increased pressures on housing and
social-welfare services are expected, which are already
inadequate in some of the communities.

Social Environment

Living and
Livelihood

The social structure of the population is characterized by a variety
of tribes, subdivided by clans, which have a tendency to favor
members of the same clan when it comes to hiring employees.
This explains to some extent why members of one tribe and/or
one community are often dominating some businesses (e.g. tour
operators). As a result, benefits from tourism are not shared
equally among all the tribes and communities of the region.
Overall, the workforce in the Petra Region is well educated and
includes many academics, especially in Wadi Musa where the
College of Archaeology, Tourism and Hotel Management is
located. The regional unemployment rate is at 9% lower than the
Jordanian average of 12% (Al-Hasanat, 2009). Unemployment in
the Petra Region mostly affects women as well as the population
group aged between 21t025.

Infrastructure
and  public
services

Water shortage due to the drying out of natural springs is one of
the major issues threatening the future of the Petra region. The
214 liters per capita per day that were available in 2007 are
predicted to drop to 145 liters by 2030 if the population keeps
growing at the present rate. Critical to addressing the water needs
of the region would be the increased inclusion of intensive water
harvesting and water re-use efforts.

Besides the crucial water issue, the ability of the region to support
urban development is also directly related to the availability of
infrastructure — roadways and transportation systems, sewer,
waste disposal, electricity and telecommunications. Much of the
existing urbanized areas require an improved and adequate
infrastructure.

The main roads of the region are in good condition but smaller
roads that lead to less touristic places are in poorer condition. The
town of Wadi Musa is suffering from serious traffic congestions
during peak business hours, which is accentuated by the tourism
traffic passing through town.

Available public services such as schools, hospitals and leisure
facilities (e.g. youth or sports centers) are unevenly and
insufficiently distributed across the region.

Heritage

Heritage Impact Assessment(HIA) was conducted by JICA study
team, and confirmed that there is no possibilities that the project
will affect archaeological remains in the area.
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Outline of current status

Landscape

Characteristics of landscape were confirmed through the
preparatory survey of Wadi Musa Tourist Zone - Urban Design
and Landscaping. The following observations could be made
based on the views experienced in the Site:

While descending to Wadi Musa, the visitor can see the scenic
mountains of Petra, with the hotels in the foreground. The
mountains provide a unigue color scheme and interesting texture.
The trees in the Dara, and among the houses, add to the brownish
color scheme of mountains different shades of green.

Khirbet Al Falahat also provides interesting views as the
traditional architecture and the stairs integrated with rock
formation and the terraces planted with olive trees. Furthermore,
views from the Khreibt al Falahat into the Ravine (al Dara) are
unique.

- In general, there is clutter that could add an adverse effect on
some of the remarkable view.




(4) Scoping

Based on the result of review of the environmental and social condition of the project area,
potential impacts of the project were identified. (Scoping)

The potential impacts were evaluated by the project phase (Before/ during construction,
Operation) and by environmental items, taking into consideration of the activities in each
project phase.

The types of the impact are shown as the following legend;

A +/-: Significant positive/ negative impact is expected.

B +/- : Positive/ negative impact is expected to some extent.

C +/- : Extent of positive/ negative impact is unknown. (A further examination is needed, and
the impact could be clarified as the study progresses.

D : No impact is expected.

The result of the scoping is shown in the table below.
Table 8-2 scoping of the potential impact of the Project

Before/
During Operatio

Constructi n
on

Iltem Evaluation

Pollutant Control

1 | Air Quality | B- B- Construction : The use of heavy machinery and
vehicles carrying staffs and supplies, could
cause an increase in the concentration of gases
and particulate matter. However, it would be
limited and temporary. The calm conditions of
the winds in the Project Area would not lead to
spread air pollutants.

Operation : Based on the estimation of future
traffic demand, traffic plan will be proposed and
implemented for the surrounding area of PAP.
Countermeasures for current traffic situation had
been proposed in the Master Plan for Wadi Musa
down town. If these countermeasures will not be
realized, trafficcongestion which causes air
pollutantswill continue to occur by local traffic
and tourist buses.

2 | Water B- D Construction : Construction activities such as
Quality washing heavy machinery and vehicles will
cause effluent.

Operation : Sewage generated from the
museum will be connected to the existing waste
water line and will be treated at Al Baida Waste
Water Treatment Plant. (If tourist will increase in
the future, expansion of waste water treatment
system will be needed.)




Before/

ltem During . OpeElE Evaluation
Constructi n
on
3 | Waste B- D Construction : Construction waste (waste soil,
concrete) will be generated from reconstruction
of the existing buildings.
Operation Museum cafeteria will use
re-useable bottle to serve beverages. Solid
waste generated from tourist will be separated,
collected and re-cycled.
5 | Noise and | B- D Construction : The use of heavy machinery and
vibrations vehicles carrying staffs and supplies, could
cause noise and vibrations.
Operation : The museum will not cause noise
and vibrations. Even if the museum will operate
in night time, the noise generated from tourist is
limited and there are no residences in
surrounding area.
9 | Protected |D D The project Area will be defined as “Special area
Area for enhancement and management of PAP”, the
Project will follow its rule.
< o1 | Ecosyste | B- B+ Construction : A few pine trees will be cut off for
= g 0 |m the construction, but most existing secondary
CZG g forests can exist. The project area had been
= developed and constructed the buildings, so that
M impact of the project will be limited.
Operation : Surrounding area of the museum will
be replanted, taking into account local flora, so it
will contribute to conserve local ecosystem.
1 | Hydrology | D D The project will not affect current hydrology.
1
1 | Topograp | D D Construction : Excavation works will be limited,
2 |hy and so that the project will not affect current
Geology topography and geology.
1 | Resettleme| D D There is no involuntary resettlement for the
3 | nt Project.
Existing tourist police will move to the
underground of new visitor center, and hotel
facilities will move out of the surrounding area of
= PAP.
g 1 | Poor, D A+ Construction There is no involuntary
S |4 |indigenou resettlement for the Project.
S S, or Operation : In the museum, handicrafts and
0 ethnic other local products will be introduced and sold
T people as culture in Petra. It will contribute to promote
S local economies and increase incomes of
v households.




Item

Before/
During
Constructi
on

Operatio
n

Evaluation

Local
economie
s, such as
employme
nt,
livelihood,
etc.

B+

A+

Construction: Employment and procurement for
the museum construction will be expected. New
construction technique also will introduce this
area.

Operation : In the museum, handicrafts and
other local products will be introduced and sold
as culture in Petra. It will contribute to promote
local economies and increase incomes of
households.

=

Land use
and
utilization
of local
resources

The project will not affect current land use and
utilization of local resources.

Water
usage

Construction : Construction activities will use
water for preparation of materials and washing
the heavy machinery, etc.

Operation : The museum will use water for its
exhibitions and toilets.

Social
Envirnnment

Existing
social
infrastruct
ures and
services

Construction Countermeasures for current
traffic situation had been proposed in the Master
Plan for Wadi Musa down town. If these
countermeasures will not realize, traffic
congestion will continues to occur by local traffic,
tourist buses and vehicles for construction.
Operation : Based on the estimation of future
traffic demand, traffic plan will be proposed and
implemented for the surrounding area of PAP.
Countermeasures for current traffic situation had
been proposed in the Master Plan for Wadi Musa
down town. If these countermeasures will not be
realized, traffic congestion will continue to occur.

=

Heritage

Construction: Heritage Impact Assessment was
conducted by JICA study team and
archaeological remains (water way) was founded
near the project area.

So archaeological monitoring should be
implemented before construction works such as
reconstruction of existing buildings and land
cleaning.

Operation : Heritage and archaeological remains
will be managed appropriately, and they will be
introduced to Jordanian and foreign tourist. It will
help to conserve these cultural heritages.

oN

Landscap
e

Construction Construction works and
temporary facilities will affect current landscape
of the project area.

Operation : In order to harmonize surrounding
landscape, the height of the museum is limited
and local materials whose color will be natural
color such as white, beige or gray will used for its
exterior.
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Before/
ltem During . OpeElE Evaluation
Constructi n
on
2 | Infectious | C C Construction There is possibilities that
1 | diseases temporary workers from outside of the area will
such as bring infectious diseases. If, the workers will take
HIV/AIDS the health and safety education program, the risk
can be reduced.
Operation : Petra is one of the most famous
world heritage site and tourist will come from all
over the world. So there is possibilities that
tourist will bring infectious diseases.
2 | Working B- D Construction : Project proponent will follow any
2 | conditions laws and ordinances associated with the working
conditions in Jordan.
2 | Accidents | B- B- Construction There is possibilities traffic
3 accidents and other accidents will occur during
construction. If, the workers will take the health
and safety education program, the risk can be
reduced.
Operation : There is possibilities traffic accidents
o of tourist buses will occur, so traffic plan of the
= PAP should be considered to avoid these
© accidents.
2 | The D B+ The Project will not cause the impacts to
4 | impacts to transboundary or global issues. By using high
transboun energy efficiency technologies such as XXXXX,
dary or energy consumption can be reduced and it will
global contribute to prevent global warming.
issues

(5) Comparison of alternatives

The location of the museum had been selected from several candidates, taking into account
indicators such as current land use, the relation of traffic condition and tourist flow, available
area for the museum, and cost, etc... Based on this evaluation, the area where north part of
visitor center is was selected for the final candidate.

Based on the result of scoping, two alternatives were compared for that area.

Table 8-3 Comparison of alternatives

Site A Site B
Area 4792 m2 3234m2
Tourist police building and
There is an approach linking | Crowne plaza hotel's facilities
Current land . )
use parking to the gate of PAP. exist. . _
The land owner is PDTRA. The land ownership will be
transferred to PDTRA
Access from | New approach will be needed or | The tourist can use existing
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Parking to the | the side way can be used as new | approach.
PAP approach.
Vegetation Secondary forests (e.g. pine trees) locate between site A and B.
Heritage Impact | The archeological remains (water | There are no archeological
Assessment way) were found. remains.
The tourist can use existing
approach and get to the PAP
gate smoothly.
Open area of site-A can be used
Advantage The area is bigger than site B. for temporary stock yard during
the construction.
Open area of site-A can be used
for green area with the museum
exhibitions
Archeological survey has to be
conducted, and it will take time.
Challenges If the side way can be used as | A few pine trees Wi_II need to cut
new approach for the PAP gate, | off for the construction.
the risk of traffic accidents will
increase.
Conclusion Selected




(6) Mitigation measures

Mitigation measures to minimize negative impacts of the Project are shown in the table

below.
Table 8-4 Mitigation measures (Construction phase)
Items Causes of Impact Mitigation measures
Air pollution | Construction works Regular maintenance of heavy machinery and vehicle
(land cleaning, Sprinkle water for prevention of dust spread (Dry
reconstruction of season)
existing  building) Identify and report to the responsible authorities on
and the use of heavy use of hazard materials
machinery and Safety drive and operation
vehicles Prohibitatation of combustion of solid waste
Water The use of heavy Prohibitatation of leakage of effluent to natural wats
Quality machinery and way
vehicles
Noise and | Construction works Regular maintenance of heavy machinery and vehicle
vibrations and the use of heavy Prevention walls or curtains
machinery and
vehicles
Waste Construction waste Preparation of dumps for the waste soill
generation Separation of solid waste and appropriate treatment
Identify and report to the responsible authorities on
use of hazard materials
Ecosystems | Deforestation of the Avoid deforestation of existing trees
secondary forest Replant the local species
Living and | Gas and noise from Avoid to affect the social infrastructures which are
Live hood the use of heavy used by local communities
machinery and Respect culture in this area and avoid to interruptor
vehicles interfere
Traffic congestion in Implement communication activities to local
Wadi Musa down communities (Explanation of the project, education,
town etc...)
Implement the countermeasure (e.g. Development of
car parking in the Wadi Musa down town.)
Cultural Construction works Monitor and report to the responsible authorities on
heritage (land cleaning, the existence of archaeological remains before the
reconstruction of construction
existing building) Avoid to build the structures, land cleaning near the
site of archaeological remains
Landscape | Deforestation Avoid deforestation of existing trees
Construction Prevention walls or curtains
activities, Stock yard
of the materials,
equipment
Working Accidents and Conduct the health and safety education program for
Conditions | Infectious diseases the workers
during the

construction




Table 8-5 Mitigation measures (Operation phase)

Items Causes of Impact Mitigation measures
Air Traffic congestion in Implement the traffic plan proposed in the Master plan
pollution Wadi Musa down and in this study
town
Waste Waste generated Use reusable bottle for beverages
from the cafeteria Separation of solid waste and appropriate treatment
and toilets
Water and | Water use for Introduce energy- saving design and technologies
energy exhibitions and (e.g. natural ventilation system, high efficiency lighting
usage toilets system, etc...)
Living and | Conflict between Respect culture in this area and avoid to interrupt or
live hood culture difference interfere them
Night time operation Promote involvement of local communities to the
of the museum Museum (Education for children and promotion of
Traffic congestion in local products, etc.)
Wadi  Musa down Implement the countermeasure
town
Landscape | Existing of the Local materials whose color will be natural color such

Museum

as white, beige or gray will use for the exterior of the
museum.

(7) Conclusion and Suggestion

Based on the result of this study, potential environmental and social impacts from proposed

project are identified. It is evaluated that identified negative impacts are temporary or limited,

and they could be minimized by implementation of mitigation measures.

On the other hand, this project could expect to obtain the following positive impacts.

» The Petra museum will contribute to introducing unique and valuable culture in Petra to

the world

» The Petra museum will contribute to increase a tourist attraction of Petra Region. It leads

to increase the length of stay of tourists.

» The Petra museum will contribute to promoting the local product (e.g. Handicraft,

medicinal herbs, other agriculture product, etc) to the tourist who comes from all over the

world.

» The Petra museum will contribute to promoting cultural and ecological education for

children. It leads to keep culture and living environment of their own.

To obetain understading and interest to the Project from local communities, it is very

important that PDTRA will explain these positive impacts to the local communities.

In order to develop the Petra Museum Project, the next step PDTRA needs to perfom for EIA

are the followings;

» To complete the Project basic design and the initial environmental and social

consideration report (including HIA, Traffic survay ) in cooperation with JICA

» To submit above information to the Ministry of Environment and confirm the EIA category

and conduct necessary survey. (e.g. Air quality monitoring requires to set baseline.)
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» To explain the Project basic design and the initial environmental and social consideration
to the stakeholders such as the advisory committees, UNESCO, and other related
authorities to this Project. PDTRA should explain the evaluation process of the selection
of the museum location in detail.



1.

Attachment 7: Test Excavation
Introduction

The overall objective of the project is to create a state-of-the-art museum in the
World Heritage Site of Petra as part of the visitors’ management plan with the aims of
enhancing the visitors’ experience and better understanding of Petra mainly focusing
on the Nabataean culture and civilization that flourished in Southern Syria, Jordan,
Palestine and North Arabia starting from the 4™ century BCE and reaching its peak
during the 1% century BCE and 1* century AD.

The proposed area for the museum is located within the boundaries of the buffer
zone of the PAP (Petra Archaeological Park) (Pic 1 and Fig 1). The size of the
proposed area is app. 6,000 m. It is recently being occupied by the tourism street in
its eastern part, two housing buildings that belong to the SSC (Social Security
Corporation) and the Tourism Police building in its central part while the western part
is covered by pine, pepper and eucalyptus trees. The area is bordered by the bus
terminal from the northwestern side and Petra Visitors’ Centre Plaza from the
southeast (Pic 2, 39 and Fig 2).

The general local name of the area is Zurrabah which has many meanings in Arabic
including the entry way or the gate, the hiding place of a hunter who is waiting for the
pray, the combination of colours yellow, red and green, and finally the water way
among many others. Some other name is attributed, specifically to the area where
the museum will be located. The name is al Quf which means in Arabic the elevated
terraces. Till the 60s of the last century the area was used for processing agricultural
products, especially wheat using old traditional methods. To the west of Quf, a place
called al-Ramdhah, is situated (the place with hot sands used for curing joints’
diseases). All these physical properties fit well with the nature of the studied area and
indicate a specific use of it that includes industrial (Zurrabah), agricultural (Quf), or
hunting activities.

Objectives

As a preparation for this project a series of subprojects were conducted including the
Heritage Impact Assessment Project. The main objective of this subproject that was
conducted between 9" and 24™ of September 2013 was to survey the area around
the proposed location for the museum and to document any archaeological remains
in the proposed area and then to evaluate them and assess the impact of the project
on these remains and finally to suggest mitigation measures to ensure the
preservation of any archaeological remains if any.

Methodology

To achieve the above-mentioned goals it was decided to use different approaches for
assessing the area for any heritage/archaeological remains. These approaches
include:

a) Desk research for any available information of the area in special
publications;

b) Surface examination and documentation of the area not only of the proposed
for the museum plot of land but also to the surrounding area in a radius of not
less than 200 metres to contextualize the results of the research;

c) And finally to select 5 locations for test pits that would be excavated down to
the bedrock or to the virgin soil to document any human activities in the area.
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4. Fieldwork Survey

The fieldwork was started with two day survey of the adjacent to the site area to the
north, east and west. Various archaeological remains had been revisited. That
include:

e Az-Zurrabah pottery kilns: (Pics 46,47,49,50, and 51). Az-Zurrabah is the
largest industrial complex known in Petra area. Pottery pots including fine
wares, kitchenware, oil pottery lamps, pottery water pipes and roof tiles were
being produced at the site from the 1% century through the 6th century. 12
pottery kilns and several underground pottery workshops were uncovered.

e Az-Zurrabah water reservoir: (Pics7,52,53). Water was always an issue in the
rocky area of Petra and that is why the Nabataean were harvesting literally
every drop of water. They constructed sophisticated water harvesting and
storage installations including reservoirs and cisterns, water aqueducts. The
remnants of water canals to bring water to the reservoir and then to bring it to
the town is still visible in the area of Az-Zurrabah to the left and the right of
the paved road. Some later 12-13 century AD reuse of the area is
documented at the reservoir itself and in the area adjacent to the Mdvenpick
Hotel (Pics 8,9, 10, 45).

* Rock cut tombs to the south west of the proposed for the museum area: (Pics
41,42,43).

e Al-Khan, caravanserai (Pics40,48). This monument is utilized now as a cave
bar. It consists of a chamber and a plaza in front of it formed by two side
porticos with pillars and Doric columns. In the funerary chamber, in its
southern wall 6 niches are curved. Two square chambers and a recess
located at the back of the chamber.

e A short segment of a water channel (Pic 35) is identified in the area to
northwest of the bus park. Most probably this channel was running in the area
of the bus park and continued to the area of the Visitor Centre. Unfortunately
a small segment in the above-mentioned area is the only preserved part of it.

Within the surveying work the surface of the proposed museum site was closely
examined for any archaeological remains. Almost the whole surface of the site was
covered by agricultural red soil that was brought to the area in the 70s of the last
century and later by PDTRA (Pics 3,4). On the less covered red soil and more intact
area, pottery sherds had been found in a few surfaces (Pics 5,44). Obviously these
pottery sherds were brought from outside, most probably by rainwater.

Excavations:

The excavations took place between 14™ and 24" of September 2013. They were
supervised by: Hani Falahat (DOA), Mohammad Marahlah, Samia Falahat and
Harun Amarat (PAP: Petra Archaeological Park). The surveying works of plotting the
trenches were done by Mahmud al-Hasanat (PDTRA). To all of them | want to
express my sincere thanks for doing a good job. The workers were provided by the
PAP and PDTRA. 12 of workers were involved in the excavations.



5. Results

Test trenches were chosen and plotted to cover both proposed the museum areas A
and B. 5 test trenches were excavated: (Figs 2,3)

Test Trench 1 (TT1) (Fig 4 and Pics 11,12,13,14,15,20)

4 loci were identified in this trench:

Locus 1 is the loose red soil (5-10 cm thick),locus 2 is a compacted sandy soil
(app.50 cm), locus 3 (h.60xw.15x1.50 cm) is probably a remnants of a corner of a
water channel and finally locus 4 (50 cm.) is a compacted sandy soil, the same as
locus 2. The compacted sandy soil is homogeneous in loci 2 and 4 and these loci
were separated arbitrary after having 50 cm of homogeneous fill. The deepest point
reached in the trench is 120 cm, and we decided to stop because no cultural
materials were found in the fill.

Test Trench 2 (TT2) (Fig 5 and Pics 16,17,18,19,21)

5 loci had been identified in this trench:

Locus 1 (2-5 cm) red agricultural soil, locus 2 (50 cm) compacted sandy soil, locus 3
(50cm) compacted sandy soil, the same as the one above and the one beneath,
locus 4 (35 cm) of the same compacted sandy soil, locus 5 (60-70 cm) of the same
compacted sandy sterile soil with no cultural material. The depth of the trench is app.
200 cm.

Test Trench 3 (TT3) (Fig 6 andPics 25,26,27,28)

5 loci were also identified in this trench:

Locus 1 (10-15 cm) of whitish gravel mixed with red soil, locus 2 (30-40 cm) of loose
sandy soil, locus 3 (15 cm) of 10 cement bricks covering an electric cable trench,
locus 4 (28-35 cm) of compacted sandy soil, locus 5 (80 cm) of compacted sandy
soil, the same as the one above. Three metallic water pipes are running within locus
2.

Test Trench 4 (TT4) (Fig 7,8 and Pics 22,23,24,34)

7 loci had been identified in this trench:

Locus 1 (14-16 cm) of dark gray soil with grass roots covering the northwestern part
of it, locus 2 (16-30 cm) of gravel and loose building material, locus 3 (10cm) of
concrete extending to a distance of 50 cm from the foundation of the Tourism Police
building, locus 4 (40x50 cm channel of electric cable), locus 5 (25-60 cm) of
compacted sandy soil, locus 6 (5-10 cm) of concrete under the foundation of the
Tourism Police building, locus 7 (55-60 cm) of compacted sandy soil like the one
above it.

Test Trench 5 (TT5) (Fig 9 and Pics 29,30,31,32,33)
2 loci had been identified:

Locus 1 (40-45 cm) of red agricultural soil, and locus 2 (60 cm) of compacted sandy
soil with extremely hard surface. The trench lacks any cultural material.



5. Conclusions and Recommendations

The proposed area lacks any kind of cultural material that might indicate any human
activities in the ancient periods. The only exception is that small segment of what
could be interpreted as a corner of a water channel. The area demonstrated a
homogeneous compacted sandy layer that covered the whole proposed museum
area and had been revealed virtually in all the excavated test trenches.

It can be said with a big margin of certainty that the heritage impact will be minimal.
Nevertheless it is recommended to keep a close eye on the area during the actual
construction of the museum.



Fig1l iSite location

Fig 2 §Distribution of test trenches

Fig 3 :Coordinates of the test trenches

Fig 4 )§Test trench 1 plan and section

Fig5 §Test trench 2 plan and section

Fig 6 §Test trench 3 plan and section

Fig 7 iTest trench 4 plan

Fig 8 ETest trench 4 section

Fig9 iTesttrench 5 plan and section




Pic1l }Wadi Musa and project site location Pic 2 jsProject site location (SSC houses and tourism police building

Pic 3 §Pr0ject site location looking west. Red agricutural soil covering the Pic 4 §Project site location looking west. Red agricutural soil covering the
surface isurface

Pic5 §The area in front of the SSC buildings Pic 6 gProject site !ogation. In the background Zurabah water reservoir
i tand PAP building,

Pic 7 iZurabah water reservoir Pic 8 iWater systern/tomb at Zurabah

Pico |Water channel across the paved road from Zurabah water Pic 10 gMedievaI pottery sherds collected from the surface of the site

reservoir,




Pic 11 ;Testtrench 1. General view looking northwest

Pic 12 §Test trench 1. General view looking southwest

Pic 13 :Testtrench 1. Locus 1,2,3
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Pic 15 }Test trench 1. Locus 2. Details

Pic 16 ETest trench 2. General view looking northwest

Pic 17 iTesttrench 2. Locus 5

Pic 18 iTest trench 2. Deatails

Pic 19 Test trench 2. Details
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Pic 20 iTesttrench 1. Locus 1 and 2
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Pic 21 ;Testtrench 2. Locus 5

Pic 22 §Test trench 4 before the excavations. Looking northeast

Pic 23 iTest trench 4. General view

Pic 24 ETest trench 4

Pic 25 }Test trench 3. Details

Pic 26 ETest trench 3. General view

Pic 27 |Test trench 3. Electric cable trench

Pic 28 |Test trench 3

Pic 29 :Test trench 5. Looking east

Pic 30 |Testtrench 5. Looking east. General view




Pic 31 ;Testtrench 5. Details

Pic 32 §Test trench 5. Details

Pic 33 iTest trench 5. Locus 2

Pic 34 ETest trench 4. General view

pic 35 {Water channel across the paved road from Zurabah water
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Pic 36 gBackfilling TT2
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Pic 37 iBackfilling TT 5

Pic 38 |Backfiling TT 4

Pic 39 ;Site location in relation to Zurrabah water reservoir

Pic 40 jsAI-Khan (caravansarai). Tower tomb 4




Pic 41 }Rock cut tomb Pic 42 stock cut tomb. Details

Pic 43 iRock cut tomb. Details Pic 44 ECollected on the surface pottery sherds
Pic 45 :Tower tomb Pic 46 )§Zurrabah pottery kilns

Pic 47 ;Zurrabah potteryworkshops Pic 48 iAI-Khan (caravansarai). Tower tomb 4
Pic 49 §Zurrabah pottery kilns Pic 50 gPottery production waste




Pic 51 ;Pottery production waste Pic 52 jsWater channel

Pic 53 :Zurrabah water reservoir Pic 54 EProject's site location. General view




Appendix 8: Traffic Management Plan

8.1 General

Non-smooth traffic flow at morning arrival and afternoon dismissal times has been an
increasing issue particularly at two locations in the vicinity of Petra Archaeological Park
(PAP), namely around the corner of Msvenpick Hotel and at the junction in Wadi Musa,
from which one way section begins.

It is pointed out by UNESCO that the establishment of the Petra Museum (PM), to be
located at the opposite side of Mosvenpick Hotel, may even worsen the traffic flow
(including pedestrian environment) and generate additional air pollution.

Therefore, the Project must ensure that its adverse effects to traffic are clearly
understood, properly mitigated, and effectively managed through an introduction of

traffic management schemes.

8.2 Existing Traffic Issues

Existing traffic issues in the vicinity of PAP include:

- Some locals park their vehicles (taxis, delivery vehicles, and family cars) in the
main road causing congestion problems (illegal parking).

- Designated taxi bays are not provided, allowing taxi drivers to park anytime,
anywhere without any regulatory control.

- Alternative routes to the designated public parking are underused and
resultantly traffic is concentrated on the main road due to low awareness and
relatively steep gradients.

- Some sections of roads are unreasonably narrowed due to encroachment of the
establishments along such roads.

- The existing parking lots are not marked or divided by medians to arrange the
cars/buses parking spaces, or the circulation in and out the parking lot.

- Some sidewalks aren’t properly designed to provide good pedestrian

environment.

These issues can be addressed through enhanced traffic management schemes and
small adjustments of facilities without causing major investments on physical
infrastructure.



8.3 Traffic Survey

In the course of this study, a traffic flow survey was carried out at four locations in the
vicinity of PAP with the aim to:

- Understand the present traffic volume at the road around the Msvenpick Hotel
and present parking demand on the tourist bus parking lot,

- Estimate future traffic volume, pedestrian passage and parking space
requirements after the full commissioning of PM,

- Assess if the current capacity of the concerned sections of roads/pedestrian and
the existing parking lots can meet the future traffic demand after the
commissioning of PM,

- Estimate the future exhaust gas emission (e.g. NOX, CO, SOX, SPM and CO,)
and assess if the projected emission is within the permissive level.

For this purpose, the Classified Vehicle Count Survey and the Parking Survey were
performed in a total of 4 days (3", 4™, 5™ and 6™ October 2013) from 6am to 8pm. The
subsequent reports by JICA Survey Team shall incorporate the assessment of the
collected data, future traffic volume in comparison with the existing capacity, and future
exhaust gas emission in comparison with the permissive level.

8.4 Traffic Management Plan

The data obtained from the Traffic Flow Survey will be used to prepare a Traffic
Management Plan around the parking lot, the PM and the visitor centre, as well as
recommending, as appropriate, necessary additional infrastructure development in the
area.

The Traffic Management Plan shall help address the above-mentioned traffic issues
and have a positive impact on traffic congestion at arrival and dismissal times. These
changes shall be made with the cooperation of the Tourist Police, and PDTRA herein
agrees to provide police support as the entity to implement the Traffic Management
Plan.

Obviously, the most important factor in the success of this Plan will be the cooperation
of locals, hotels, restaurants, business establishments, and others who drop off and pick



up tourists. Therefore, PDTRA will play as the focal entity to make the Plan functional.

The measures to be taken will include, but not limited to, the following:

- The roads around the Msvenpick Hotel may be changed to one way going north
till the start of the divided road in order to decrease the congestion near the
median dividing the touristic main road and the secondary road heading north
towards the bus stop and the Crown Plaza Hotel.

- Some traffic signage or traffic regulator personnel, whichever appropriate, will be
provided at the intersections to promote the use of alternative roads to reach the
public parking lot.

- Designated taxi bays will be provided, as appropriate, with an effective
enforcement by the traffic police.

- The on-road parking will be restricted within a few hundreds meters near the
PAP entrance and/or specific peak hours of a day, perhaps with imposing fines
to the violators.

- The open space above the bus parking will be used as extra parking lots. Other
sites for additional parking lots, as necessary, will be identified to meet the future
demand.

- The access to the main road near PAP entrance may be restricted to the guests
and workers of Guest House Hotel.
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