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Visifor
Projections

Any projections of the number of future visitors to Petra
which are made at this time are, at best, tenuous. This is
attributable to two major factors: (1) the uncertain politieal
situation and (2) the fnadequate statisties which are available.
With regard to the second point, virtually no records were

kept prior to 196% on visitors to individual sites in Jordan.
In addition, the statistlcs sinee 196% do not break down the
visitors into categorieé such as peak-hour, peak-day, group.
arrivals, average length of stay, nationality etc.
The ‘available statistics show that April is the peak month of .
visitation with August as the second busiest month. - This

. cbrre%ponds to the Easter and European holiday seasons.- The

next busiest months, March, May and September, all have visitor
counts of approximately the same magnitude. As shown in Figure
2B, over 31,800 tourists visited Petra in 1966 and the average

. of the years 1964-66 was over 25,700,

" Because of the problems assoclated with the lack of either

detalled or historical statistices, the best method of developing
projections secemed to be to make some correlations with the
most recent projections of tourist arrivals. In this- case,
projections made by the Battelle Memorial Institute under AID
sponsorship on airport -development and the Annual Reports of-
the Ministry of Tourism and Antiquities have been used. It
should be pointed out that both sources do not consider
Jordanian nationals as tourists. It is anticipated that a
substantial number of visitors at Petra will be Jordanians so
the projections ultimately developed are, if anything, on the
conservative side. For example, statistics for the years

- 1964-66 shaw that about 15% of all visitors to Petra during

those years were Jordenians. This could easily be 20-25% of.
the total following the establishment of a natiomal park.

Using the Ministry statistics £6r 1964-66, it was found that -
slightly more than 5% of all tourists visiting Jordan went te
Petra (see Figure 1B). The same 5% figure was applied to

Battelle's medium p:pjeqtions for the years 1970 ‘through 1985
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(see Figure TA) in order to estimete visitors at Petra. As
shown in Figure, IB, average annual visits to Petra could
reach 610,000 by 1985,

It should be pointed out that the Battelle projections were
made prior to the June war when Jordan had the benefit of
Jerusalem as & touristic attraction. Therefore, ome is
tempted to immediately conclude that the projections developed
by correlation with the Battelle study must be overestimated.
Several factors mitigate against such a conclusion. First of
all, as mentioned above; the Battelle figures exclude Jordana
ian nationals and therefore could reasonably be lncreased by
15=25%. Secondly, several possible future developments will
undoubtedly increase Petra's percentage of the total visitors
to the country, which conservatively has been kept at 5%
throughout the study period. They are: (1) the developuent
of Agaba as an internatlonally known resort, (2) the possible
development of a ferry service between Agaba and Suez, (3)
the active promotion of Petra as an overnight stop as part of
a package tour and (4) the existence of better facllities
which by themselves induce more visitors to the Park.,

The latter point 1s almost a truism whenever good facilities
are constructed and properly malntained. An example i1s
construction of the access road into Petra which undoubtedly
hasg a profound influence upon the decisions made by individual
tourists to visit Petra., By the same token, the existence of
the facilities proposed in this plan will have a similar effect
upon future tourists by elther encouraging them to visit Petra,
remain there longer or even stay overnight,

In attempting to develop visltor projections, the importance

of politieal stabllity cannot be overestimated, In the absence
of any sort of political settlement, the estimates are prbbably
high, If a political settlement 1s reached which results in a
return to conditions roughly similar to those existing at the
time of the Battelle study (return of the West Bank and Arab
Jeruselem but only one way crossing of bordgrs), the projections
are probably low., If, on the other hand, a settlement is
reached which would also allow unrestricted crossings, the
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tconamic
bmakic afions

prejected number of visitors easily could be doubled.,

The economie implications of the points mentioned above are
far-reaching for Jordan. While recoznizing that the future
of tourism in Jordan is linked to a great measure to the
politiecal stabllity of the area, certain facts becoms apparent
when investment in tourism is considered. TFor exampie, one
could take the total investment made in tourism by the GOJ
from its own budget as well as foreign donor sources since
1958 (estimated at $5.5 million), add to it estimated private
investment in tourism over the same 10 year period (estimated
at approximately $20 - 25 million) and compare that total with
the revenue realized in 1966 alone of over $33 million., The

" economic lmportance of tourism is also shown in the large

number of people employed in related industries prior %o the
hostilities,

. Tourism in Jordan made impressive gains prior to last Juns

and was virtually Jordan's"leading sector"., This is emphasized
by the fact that during the first half of 1967, it replaced
remittances as the country's leading foreign exchange earner.
The importance of tourism 1s shown by the following stgtistics:

i ist Ap als: ﬁ inerease over Previgus Ye:

1962 210,000

1963 320,000 52
1964 390,000 21
1965 500,000 28
1966 617,000 23

1967 253,800 (up to the end of 4pril) 21 (agsuming total
1967 of 750,000

Z Ingrease gver Pravious Yes

n Do

Lol

1962  14+,1%0,000

1963 19,750,000 39
1364 22,500,000 1k
1965 26,800,000 19
1966 33,800,000 24

1967 Not Available



TS

W

Employment in Tourism Related % Increased over Previcus Year

Ind, ) . L
1963 3,800
1964 4,500 -18.5
1967 7,500 (up to the end of April) 66 '

It 1is difficult to make a detalled economic analysis of the
specifie investments proposed herein, The most valld approach
1s to make a sensitivity analysis. The-sensitivity analysis

is a means of estimating in approximate terms the various
factors which eome to play in an economic evaluation. If by
making a sensitivity analysis, it can be shown that the returns
required to make the project economic are elsarly within the
realm of future pogsibllity, there is no need to undertake a
detailed and exact economlc evaluation.

The question then 1s whether or not the total estimated
expenditures of JD 976,200 proposed can be expected to be
recovered in benefits to the economy over a reasonable period
of time.

Figure 4A has projected the costs and benefits over a & year
period only. The future benefits and costs have been expressed
in terms of theilr present values by having been discounted at
15%., The figure 15% has been arbitrarily selected as the
opportunity ecost of capital, which is the annual return
investors in Jordan would expeet to recelve from alternative
investments. The calculations show that if the benefits derived
at Petra are of the magnitude of $ 8.75 (JD. 3.125) per tourist
visit all of the costs will be recovered within six years, an
extremely short pay-back periocd., Clearly, this is within reason
and the realm of future possibllity especlally since the total
cost of the proposed watershed development has been 1included

and no attempt has been made to estimate additional benefits
derived from this development. In addition, the analysis does
not take into account the multiplier effect which means that
each dollar spent in the econonmy generates a certain number of
additional expenditures, Addition of these factors would, of
ecourse, make the proposal more attractive, Therefore, the
proposals contained in the report are considered to be economica-
11y desirable.
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Capital Costs Land Aequisition Identification Operztion Present
and Watershed and Boundary & Protection and Worth
Yea otectio Identifica _of Ruins e Total . @ 15%
o] 658 123 84 - 86y 865
1 686 238 126 - 1050 913
2 487 - 168 142 697 527
3 230 - 140 42 412 271
4 311 - 84+ 42 437 250
5 238 - 84 42 364 181
6 - - - 42 42 18
e T 3,025
" Number of Present Worth  Number of  Present Worth
Year Tourists @ 15% Tourists @ 15%
% $5.00 x $10,00 :
0 64,000 320.0 275.9 64,000 640.0 556.5
1 4,200  371.1 280.5 M,200 72,2 561.2
2 86,100 430,5 283,1 86,100 861.0 566.1
3 99,900  500,0 285,.9 99,900 999.0 571.2
L 115,000 575.0 28%.9 115,000 1150.0 571.8
5 145,000 725.0 313.h 145 ,000 1450,0 626,8
1,724.7 ) 3,%53.0

$3,025 = approximately 75% of the difference between $1724.7 & $3,453.0

175% of $5.00 = $8.75 which is approximate "breakeeven" expenditure required.
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ACTUAL MONTHLY VISITS
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AVERAGE 54-66|
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[MONTH NUMBERI %OF | 1966 | 1967 | 1968 | 1970 1978 1980 1985
ANNUAL
JAN | . a79 | 30 [ mBa89 ts00 | 4000 8000 | it8-300
FEB | 984 | 328 atg | - 2400 | 5500 | 11400 | 23-200
MAR |.2877 | 10.8°| 2083 8800 | 15,400 | 3,800 | 64,600
APR | 4469 16.8 | 6202 10,700 | 24,300 | 50,400 |. 102,500
‘ MAY | 2633 | 0.4 | 3089 600 | 15,100 | 3I,200 | 63,500
JUN | 1544 5.8 | 2888 3700 8 4G0 | 17, 400 | 35,400
VUL | is'9l | 7.3 | 2447 4700 |10, 800 | 21,900 | 44,500
AUG | 2866 1.1 | 3509 7200 | 18, 100 | 33,300 | 67,700
SEP | 2410 | 93 | 2966 " 6900 | 13,500 | 27,900 | 56,700
ocT | za4vo| 9.8 | 3130 6300 | 4,200 | 29,400 | 59,800
NOV | 1664 ! 6.7 | 1502 4300 | -9,700 | 20,100 | 40,00
DEC | 1382 | 5.4 | 1772 ' 3500 | 7,800 | 16, 200 | 32,900
FYEAR {25,787 | 1.00 |31.843 64,000 |- 145,000 | 300,000 | 610, 000 }
FIGURE 2B




DAILY VISITS~ PROJECTIONS

AVERAGE DAILY PEAK DAY
YEAR | DURING PEAK | 200 PERCENT OF
MONTH OF APRIL| APRIL AVERAGE
1968 ACTUAL 210 420
1970 360 720
1975 810 1620
1980 ies 0 .3370
1985 3400 6800
FIGURE 3A 4\
DESIGN LOADS

TABULATION OF PREDICTED DAILY VISITS BY TYPE OF ACCOMODATION

AVERAGE DAILY VISITS PEAK MONTH OF APRIL.
EQUIVALENT TO 2OTH HIGHEST DAY OF THE YEAR
ACCOMODATION (PERCENT OF TOTAL DAILY VISITS IN PARENTHESES)
1970 1975 |19 80 |l 985
HOTEL GUESTS 54 (I5) 121 (15) 252 (I5) 510 (I15)
TENT CAMPERS I8 (5) 8l (i0) i68 (I0) 310 (D)
CAMPERS WITH TRAILERS OR
OTHER SELF CONTAINED UNITs] '8 (5) | 8 (0) | 262 (i5) | Sio (15}
DAY VISITORS ENTRANCE AReA] 252 (B5) 527 (65) I008(60) 2040(60)
TOTAL DAILY VISITS 360 810 1680 3400
DAY VISITORS TO PETRA BASIN| 320 {(9Q) 730(90) 1510 {90) 3100(90)
PERMANENT RESIDENTS 86 (o
STAFF __ FAMILIES

FIGURE 3B
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PUBLIC RELAVIONS

An effeetive and dynamie national parks program will require-
the full understanding and backing of the people of Jordan
and their government., To best obtain this support, it is
recammendéﬁ that a Kingdom-wide publie relations campaign
be initiated by the Ministry of Culture and Informetion
divected at the promotion of National Parks - What are they?
What can they do for Jordan and her people ? Why are they

. impertant ? Because of the long range social and economic
implications of thé development of a Natlonal Park System,

- there should be heavy emphasis placed at all levels on a
school-oriented program,

Jordan's ongolng international tourist promotion program
should take full advantage of the added quality both real
gnd implied which will be given to Petra with national park
status.
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Audié-visual:

‘Campground s

Campground
loop road:

Campsite:

Concessioner:

Contact
station:

Day-uses
Development

.areast

Dioramat

GLOSSARY

Usiﬁg electronic devieges, a presentation in
sound or pictures, or both. Examples: A
tape-recorded message, a motion picture.

"An area with an organizea plang having defined

roads, parking spaees, places to campy sanitary
facilities & water supply. -

A road through a campground that returns to
meet its own starting point.

A clearly marked area of ground within a eamp-
ground for use of an individual person, a
family, or a group of persons,

The individual or group that holds a contract
to operate within a park facilities and serviees
needed by park visitors. Examples: Rental of

" horses; providing accommodations, food service,
‘'sale of souvenirs, etc.

Any designated place where Park employses meet
the visitor to prdvidp informational and inter=-
pretive services.

Visitor activity in a park that does not involve
staying overnight.

A place in a park where facllitieg for visitor

- use or.park use are concentrated.

An interpretive exhibit consisting of modeled
figures usually in miniature in a three
dimensional setting ‘which merges into a carved
painted background. ’
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Bypochlorinator:iA mechanical device to inject liquid chlorine

Information:*

into a water ‘1ine.

General factual, directional, and regulatory
information pot primarily directed toward
interpretation. o

Interpretation:An activity which presents thevinépirational,

Interpretive
shelters: .

Kiosgks

Luneh area:

Microclimate:

Overlook:

Pzrk head=-
quarters:

Peak day:

educational, and recreational values of a
park in such ways that visitors may obtain
understanding, appreciation, and enjoyment
from a park visit, It does not mean trans-
lation from one ianguage to another.

A typs of structure used at an outside emhibit
for the protection of the visitor or, the
exhiblt from the weather and whieh marks a
location for interpretaticn.

A small booth or building.

An area provided with tables at a ‘placs convene
ient for visitors to stop for lunch,

Climatic conditions in a relatively small area
that are markedly different from those of the
surrounding areaj due mainly to drastic
differences in exposure and temperatures as
between the two aress. -

A place provided with parking or standing space
and other faclilities as needed for the use of

visitors in viewing a scenle feature.

The 1ocation of- the main administratIVe
facilities of the park.

A term used to-deseribe the 2u~hour day in which
the greatest number of visitors arrive at a park.
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Pesk hour:

Pesk month:
Plant
gommunity:

Salvage Exca~
vatlont

Sanitary land
fi11:

Seasonal
quarters:

Self-guided
trail:

Sneck bar:

Stabilization

A term used to deseribe the hour during the
day in which the greatest number of visitors
arrive at a. park.

A term used to describe the month in which -the
greatest number of visitors arrive at a2 park.

All of the plants echaracteristically associated
together in a particular kind of an environment.

Excavation of an archasological site in
accoprdance with accepted standards of reseach
before the construetion of reads, bulldings, or
other kinds of construetion thet would destroy
or disturb archaeologlical remains,

A method of disposal of garbage and other solid
refuse. In a sanitary landflll operation, the
refuse 1s spreoad, compacted, and then covered
with a layer of earth.

A place to live for employees who work only
part of the year 1in a park,

A trail system, or part of a trail system,
that has devices (such as guide booklets, signs,
exhibits) whiech, without the services of a
gulde present to the visitor a significant story
of the area through which the trall passes.

A small shop that serves a limited'variety of
foods to the public.

A method of disposal of liquid organlec wastes

ponds (sewage):(raw or settled sewage) by containing the

sewage in a small, shallow, artificial lake,
The process depends mainly on sunlight and the
presence of micero-organisms (algae) to convert
organic wastes to stable, inoffepsive residue.
Other names used are: Sewage, Lagoon, Oxidation,
Pond.
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‘Visitation=

Visitor
center:

Visitor use,
-public use,
park use:

Toilet, bumn-
out:

chemical?

Toilet,
pullmans:

Trailer spur:

Trail head:

A term used td.exp:ess the volume of park

"visits or publiec use of parks.

A facility consisting of a building or a combina-
' tion of buildings which serves

as.the main

information, orientation, reception, visitor

service, and interpretive center for visitors
to a park,

The presence and activities of visitors within

‘a park.

A W.C. that disposes of wastes by burning at
high tesmperatures inside of the toilet unit.

A W.C. that -holds wastes in a tank of chemiecgls.

The tank must be emptied periodiecally and new
chemlcals added.

W.C. that uses small zmounts of water.
A paved space for parking a trailer off a loop

road.

The beginning of. a trail,
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Appendix A Points of Interest to and from Petra

Jordan 1s a vast outdoor museum of archeologlcal and historical
sites. Inacecessability, lack of excavﬁtion, or present day
towns built upon the ruins of the previocus anclent towns 1limlt
the number of sites that ‘tourists will visit on a trip to Petre
via the Kings' Highway. A visitor might want to stop at ome

or more of the followlng places:

as Madaba, famous for a 6th Century 4.D., mosatc map of
Palestine. ‘ k '

b. Dhiban, location of the finding of the Moabite Stohe
(8th Century B.C.) . :

c. Karak, Crusader castle of 12th Century A.D. with later
Arab- peri'od use.

d. Mauta, site of the first battle fought between the
Apabs and the Byzantines in 632 4.D.

e, Mazar, mosque that is the burial place of two martyrs
of the Battle of Mauta.

f. Dhat Bas, one of the largest Nabataean sites 1ln Jordan.

ge EKhirbet et Tannur, Nabataesan temple of Atargatiq and
Hadad. )

h. Shoubak, crusader castle of Mons Realis, later an Arab
castls of Chaldaeon Shoubak.

A tourist taking the Desert Highway will f£ind few sites aloeng
the way. Qatrana Station and Qal'at Hasa have pllgrim forts.

Host of the sites along both highways while interesting are
not inteppreted which is a discouraging fact toﬂvisitors and
simply serves to hurry them on their way to thelr destination
at Petra, ' '

Visitors staying overnight at Petra can continue southward

along the Desert Highway to Wadi Rum (spectacular scenery)
or to Agaba (port city and resort area)
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Appendh B Regional Climatic Conditions

Weather records available for Ma'an and Aqaba are charted
below and give indication of the range, variation, and
extremes -of climate in the park and its vicinity. Thers Aare
several stredm-flow guagling stations loecated in Petra. These
stations, now under the control of the Natural Resources iw
Authority, were installed at: various times by forelgn experts
for different water studies, There is no consistent data
from these stations because the recording units have not been
kept in continucus bperation. There are raln guages at the
Petra school and Wadl Musa schools data, howsver, from these
stations have not been available for use in this plan,

Temperature Bain Eumidiﬁy

Mean Maximgm Mean Minimum _mm, ._ %
WINTER AQABA 23.2 10,5 - 6.0 48
(Deec. Feb,) MAMAN 19,0 3.1 6.3 65
SPRING AQABA 31.4 16.7 2.6 34
(Mar, May) MA'AN 24,3 9.3 . 2.5 L4
SUMMER AQABA 40,0 24.8 0.0 30
(June Aug.) MATAN 34,3 17.0 0,0 33
FALL AQABA 46,9 19,5 0.9 39
(Sept. Nov,) MA'AN 27,9 11.3 1.5 43
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Appendix €

'Zﬁlqra of Petra

The following list of plants has been gleaned from Post's

Fl ris, P

a8 .

The liat is not meant

to be a eomplete eatalog of the flcra of Petra, but it may

be useful as a basis for a future catalog to be prepared after

& botanleal survey has been made and a park herbarium is

established.

- BARUNCTULACEAE

(Crowfoo} Fgmilyj

PAPAVERACEAR
(Poppy Family).

FUMARIACEAE

{Fumitory Fami
SFamltory ramily)

(Mustard Family)

CAPPARIDACEAE
{(Caper Family)

.EESEDAGEAE

Adonis Dentata
Delphinuim Pygmaesg

Boemeria Dodecandra

Gleuetvnm Arabioum
# Dinidlatum

Hypecoum Procumbens
¥ Dimidiatum

Funaris Parviflora

Moretlila Canescens
Mathlola Arabieca
'Bremobium Lineare
" Arabldepsis Pumila
Sisymbrium Sehimperi
" Beptulatum
i Regidulum
Maleomia Africans
" Forulosa -
Lobularia Lyblea
. Lepidium Latifolium
Erucaria Hispanica
. " Polysperma
.- Sehimpera Arabica
Diplotaxis Harra
F, Hispida
Diplotaxis deris
Savignya Parviflora
Schouwia Sehimperi

Cleome Arablea
Capparis Sieula
% Papviflors

(Mignonette Family)Reseda Muricata

CISTACRAE
(Roek Rose Famixy)

Cayluses Ganeaeens

8 Kgbirieum
R Bllipticun
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- Hoazry

Toothed Pheasant's-eye

Dwarf Larkspur

Oriental Horned Poppy

Arabian 8,

Small-Flo#éred Fumitory

Small Rocket

liarge-Flowered Roeke#

Virginia Stock

Papperwort.
Pink Mustard

Hairy Rocket

‘Small-Flowered Homssty

éommaﬁ‘éaper

Small-Flowered Capor

Priekl§1M1gnonette
gnonette

.:Hblianthemum Vontosun Sun-Ross

Calro Sun-Rose
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" POLYGALACEAR

(Ei;ﬁ?prt‘Fgmily)

. CARYOPHYLIACEAR

b

(Pink Family)

BARONYCHIACRAR
(Whitlow-Wort
Family)

PORTULACACEAR
(Purslane Family)

TAMARICACEAE .
(Temarisk Family)

FRANKENIAGEAR
(Sea Heath Family)

MALVACEAE
(Hallaw Fanily)

o4
K "

GERANTACEAR

ZYGOPHYLIACEAE
(Caltrop F%gily)

i

RUTACEAR

‘ (Buﬁ Famill")

ANACARDIACEAE
(TEREBINTEAGEAE)

Gashew or Terebinth

« Fami Iy)

RHAHMACEAE
\Buexthorn quily)

Polygala Seoparis

Dianthus Multipunct-
atus

) # Judaicus
Gypsophila Rokejeka
Silene Coniflora

¥ Linearis

% Libanotica
Alsine Meyerl
Spergularia Medla

Paronyehis Flavescens

Paronychia Argentesn
¥ Lenticulata

Gymnocarpos Decandrum
Pteranthus Dichotomus

Portulaca Oleracea

Reaumuria Hirtella
1 Alternifolis

Tamarix Mannifera
" Articulata

Frankenia Revoluta

Malva Sylvestris
Oxyloba
" Hotundifolla
" Parviflora
Mierocarps

Erodiun Circutarium
" Hirtum

Fbgonia Bruguierl

" Myriacantha
Fagonia Grgndiflora
Xygophyllun Simplex

Haplophyllum Blanchel

' Tuberculatum

Rhus Tripartits

Pistaeia Terehinthus
" Matieca

Milkwort

Wild Pink

Catchfly

Sandwort

Downy Spurry

Whiltlow<Wort
Mtn. Knotgrass
Desert Whitlow-Wort

Gommon Purglsne
Manns Tamarisk
Jointed ™

Sea Heath -
Common Mallow
Dyarf Mallow
Cheese-Weed

Alfilaria

Fagonla

Sparse-Glandulosa

Simple-Legved Bean Caper

Sumach

Palastina Terebinth

Ziziphus Spina-Cheisti Syrian ChristnThbrn
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http:I(TFMtNTHAqF.AE

PAPILIONACEAR Betamz Raetam White Broom
(Fabaceae Pea Ononis Natrix Shrubby Rest~-Harrow
Family) ¥ Vaginalis Sheathed " "

Trlgonella Stellata
Medicago Sativa Alfalfa, Lucerne
" Titoralis Tribuloides Coast Medick
" Hisplda Denticulata Bur Clover
Trifolium Dieroanthum Clover .
" Xerocephalunm Clover
Trifolium Nigrescens Clover
Lotus Palustris Bird's=Foot Trefoil
? Pusillus Major " " .
Tetragonolotus Palaestinus Pal, Winged~FPea
Hippocrepls Bisiliqua Horseshoe Vetch
" Constricta
Psoralea Bituminosa Scurf Pea
Psoralea Flaeccida Seurf Pea
Colutea Istria Aleppo Colutea
Astragalus Fatmensis Milk Vetech
! Eremophilus "
" Corrugatus n
" Tenuirugis i
W Anpnularis n
" Brachyceras "
" Cretaceus n
" Alexandrinus Alexandrian Milk Vetech
" Sieberi Racemosus
" Cruentiflorus
" Spinosus
Onobrychis Crista-Galli Cock's=Comb
" Wettsteinii
Alhagi Maurorum Sinai Manna
CAESALPINIACEAE Ceratonia Siliqua St. John's Bread,Carob
{Senna Family)
HMIMOSACEAR Prosopls Stephaniana
(Mimosa Family)
ROSACEAE Crataegus Aszarole Common Hawthorn
(Rose Family)
FICOIDACEAE Me sembryanthemun Bgyptian Fig Marigold
(MESEMBRYACEAE) Nodiflorum

Fig Marifold Family Mesembryanthemum Forskahlel Forskal Fig Marigold

Aizoon Hispanieum

" Canariens
UMBELLIFERAE Bupleurum Heterophyllum
(Parsley, Carrot
Pamily) " Gerardi Patens

* Apium Graveolens
* Nodiflorum

Ridolfia Segetun
Pituranthos Tortucsa
1 Triradiata
Pimpinella Cretica

Arabica
Pimpinella Petraea
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Spanish Aizoon
Purslane~lLeaved Aizoon

Hare's~Ear

Hare's<Bar

Smallage, Celery

Procumbent Marshwort or
Water Parsnip

Ridoifla

Cretan Burnet Saxifrage



ARALTACEAE

Foenileulum Vulgare
Ferula Communis
Chaetosciadium
Triechospermum
Torilis Neglecta
Caualis Leptophylla

Hedera Helix

(Ivy or Ginseng Family)

CAPRIFOLIACEAR

Lonicera Btrusea

(Honeysuckle Family) .

RUBIACEAE
(Madder Family)

VALERTANACEAR

(Valerian Family)

DIPSACACEAE
(Teasel Family)

COMPOSITAE

Rubia Tinctorum
" Peregrina

Comman Fennel
Common Giant Femnnel
Hairy-Seeded Chervil

Syrlan Hemlock Chervil
Fine-Leaved Bur Parslay,

English Ivy

Itélian Honeysﬁckle

Madder
Madder

H Termmifolia Eburnea Madder
Asperula Humifusa Pyenanthe Woodreof

Gallym Canum Musciforme
" Petrae

Bedstraw

Valerianella Séovitsiana Cornsalad

Seabiosa Olivieri
M Aucheri
Pterocephalus Sanctus

\Erigercn Trilobus

(Composite Family) Asteriscus Graveolens

Anvillea Gareini

Inula. Viscosa
Pulicaria Arabica
Iphicna Mucronata
Varthemia Montana
Hoehstetteria Schimperi
Leyssera Caplllifolia
Gymnarrhena Mierantha

Scabious
Secabious
Sinal Sgabious

Fléabane
Stinkwort
Arablan Oxe¥e
Clammy Inula
Arablan Fleabane
Spiny Goldy-Loeks

Mtn. i ]

Filago Spathulate Prostrate Broad-Leaved CuQWeed

Ifloga Splcata
Achillea Santolina
Achlllea Fragrantissima

Pyrethrum Santolinedes
Cotula Clnerea
Artemisia Herba-f1ba
Laxiflora
Calendula Aegyptica
Suberostris
Pripteris Valllantii
Echinops Glaberrimus
Ghardinia Orlentalis
Carlina Libanotica
Microcephala
Carduus Pyenoeephalus: -
Onopordon Ambiguum
Jurinea Steaghelinae
Rhaporiticum Pusillunm
Amberboa Lippii
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Santolina Milfell
Sveet-Smelling
Lavender Cotton
Sinal Faverfew
Ashy .Cotula
Herba=-Alba

Egyptian Marigold

Smooth Globe Thistle
Lebanon Carline Thistle

-Plumeless‘Thistle

Cotton Thistls

Dyarf Centaury
Egyptian Centaury



Cengaurea -Ammocyanus Sand Centaury

" Damiscena ) Damascus Centaury
* Eryngloides
" Iberica
Carthamus Lanatus Distaff Thistle
" .:"Glaueus: Smooth Safflower
M Syriacunm Syrian "
Scolymus Hispanicus Spanish Oyster-Plant
Tolpis Vipgata: Tall Tolpis
Scorzonera Intricata Viper's Grass
; Petraea
Taraggaeum Megalorrhizon Fall Dandelion
Soneims: Maritimus Sea Sow Thistle .
Launaea . Cagsiniana
- Nudicaulis Naked Launaea
" Pallax -
" Massauensis
PRIMULACEAE Anagallils Latifolia Broad~Leaved
(Primrose Family) Pimpernel
APOCYNACEAE Nerium Oleander ) Oleander
(Doghane Family)
ASCLEPTADACEAE Pentatropis Spilralis

(Milkweed Family) Daemia Tomentosa-
Cynanchum Acutum
Gomphocarpus Sinaicus
BoqqerosialAaronis

BORAGINACEAR Bellotropium Rotundifolium ERound-Leaved
(ASPERIFOLACEAE) - Heliotrope
Borage Family ' BN '
Anchusa Strigosa Prickly Alkanet
Onosma Syrlacum Syrlan Golden-Drop
. " Stellulatum "
© Pellldqum .
Echiochilon Frulticosum
Alhanna Orientalis Yeliow or Bugloss
Angustifolia Alkanet
SOLANACEAR Lycium Arabicum Arabian Boxthorn
(Potato or

Nightaghade :

Family) Hyoscyamiis Aurens | Golden-Flowered Henbane -
SCROPHULARIACEAE  Verbascug Sinaiticum Sinai Mullein
(Figwort Family) " Rotundifolium Round-Leaved Mullein -

. - " Schimperianum '
Celsia Pgrvifiora Small-Flowered Celsia
Anarrhinum Orfientalis
Linaria Floribunda Toadflax
# Lanigera Woolly Toadflax
Linaria Macilent=z Toadflax

Serophularia Heterophylla Tigwart
Veronica Macrostachya Speedwell
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LABIATAE
{Mint Family)

PLANTAGINACEAE
(Plantain Family)

CHENOPODIACEAE
(SAILSOIACEAR)
Goosefoot Family

POLYGONACEAE
(Knotweed or
Buckwheat Family)

NYCTAGINACEAE

(Four~0-Clock Family)Boerhavia Verticillata

THYMELAFEACEARE
(Daphne or
Mezerdeum Family)

LORANTHACEAR
(Mistletoe Family)

EUPHORBIACEAR
{Spurge Family)

MORACRAE
(Mulberry Fawmily)

FAGACEAR

Lavandula Coronopifolia
Mentha Rotundifolia
Tomentosa
" Longifolia
Origanum Maru i
Acgyptiacum
Thymus Serphyllum
Angustifolius
Ziziphora Tenulor
Salvia Pinardl
* Palaestina
* Lanigera
" Aegyptlaca
% Deserti
Scutellaria Fruticosa
" Sibthorpil
Ballota Undulata
" Rugosa
Otostegia Moluccoides
Phlomis Aurea
" Platystegla
Ajuga Tridactylites
Teuerium Polium
Albun
* Pilosum

Plantago Major
% Albiecans
" Bellardi
T Psyllium

Atriplex Palaestina
Salsols Inermis

Lavender
Round-Leaved Mint

Horze Mint

Hyssop

© Wild Thyme

Spear-Leaved Ziziphora
Sage

Sage

Wrinkle-Leaved Sage
Egyptian Sage

Dasert Sage

Skulleap

Florentine Skulleap
Common Black Horehound
Wrinkleal2aved B. "

Jerusalen Eage

Bugle
Gerpander

Sinai Germander

Great Plantain, Waybread
Woolly

Clammy Plantain, Fleawor
Palestine Orache

Unarmed Saltwort

Salsols Rigida Tenulfolia

Noaea Mucronata
Anabasis Segifera

Calligonum Comosum

Dapne Linearifolia
Thymelaea Hirsuta

Viseun Cruclatum

Chrozophora Tinectoria

Ficus Carica Genuina
" Pgeutda
Sycomorus

Quercus Coccifera
Calliprinos
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Saltwort
Anabsis

Calligenum

Hogweed
Narrow-Leaved Dapne
Shaggy Sparrow-Wort
Oriental Mistletoe

Offielnal Croton

Common Fig

False Sycomore

Kermes Ogk



IRIDACEAR Iris Petrana Petya Iris
(Iris Fsmily)

AMARYLLIDACEAR Sternbergla Macrantha Large=-Flowered Stern=-
(Ameryllis Family) - bergie
LILIACEAE Colchicum Bulbocodioldes Meadow Saffron
(Lily-Family) " Steveni Steven's M, "
Urginea Maritima Sea Squill
Agsphodelus Aestivus Tall Asphodel
" Fistulosus Onion-Leaved Asphodel
Asparagus Acutifolius Acute-Leaved Asparagus .
" Aphyllus Prickly "
JUNCACEAE Juncus Maritimus Sea Hard Rush _
(Rush Family) Arabicus
Juncus Punctoriocus
) Schimperi
CYPERACEAE Fimbristylis Dichotoma  Annual Clubrush

(Sedge Fanmily)
Carex Stenophylla

Pachystylis Narrow-Leaved Sedge

GRAMINEAE Pennisetum Ciliare Cilizted Cenchrus
(Grass Family)

Andropogon Hirtus Halry Beargrass

Aristida Ciliata Triple-Awned Grass

" Caloptila
Stipa Parviflora gmalluFlowered Feather
Irass

Agrostis Vertiecillata Creeping Bent Grass
Tetrapogon Villosus
Paragmites Communils ¢

Stenophylla Common Reed
Melica Minuta -
Parviflora Small Melic CGrass

Festuce Elatior PratensisFescue Grass
Bromus Squarrosus

Lanuginosus Corn Brome
Gymonosperms
PINACEAE Cupressus <Sempervirens ZEvergreen Cypress )
Horiszantalils :
Juniperus Phoenieia Froenieian Juniper
GNETACEAE Ephedra Camplopoda Leafless Shrubby Horsetail -
(Gnetum Family) " Alte Leafy H
CEYPTOGAMS-FLOWERLESS FLANTS
POLYPODIACEAE Ceteraech Offieinarum Miltwaste, Rustyback
(Common Fern Family) Fern
’ Notholaena Lanuginosa Fleeey Fern
Cheilanthes Fragrans Sweet Lip Fern
Adiantum Capillus-
Veneris True Maidenhsir Fern
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Appendix D Fauna of Petra

MAMMALS:

Nane
Nubian Ibex

(Capra Ibex Nublana)

Mountain Gazelle
(Gazells Gazella)

Faliow Desr
{Dama Dama)

Cheetah
(Acinonyx Jubatus)

Wolf
(Canis Lupus)

Striped Hyena
(Byaena Hyaena)

Sand Fox
(Vulpes Rueppelli)

Hgbitat

Sandstone Mtn.
Areas

Above Sandstone
Zone

Desert Wadis Below
Sandstone Mtns.

Sandstone Mtn,
Areas

Interior

/

Throughout

Remayks

Probably Extinet in Park - |
Area, But Found to Narth . .

Probably Extinct in Park
Area

Probably Extinct
In Park But Hh%
Drift In From W, Araba

Questionable, But
Known To Be Assoelated
With Ibé* ‘

Small Paég Recorded In
Nagb Velley Seyeral Years
Ago, But Poiscned Out
Reporﬁed-Dcéasionally

Commonly Seen\ Klong -
Approach Highq?y . ;

Many Smaller Mammals gre no doubt in area, but no accurate\ '

reports avallable.

BIRDS:

\

1

The followlng partial list represents those birds actually °

observed and reported.

Fan-Tailed Raven (Corvus Rhipidurus)

Tristam's Grackle (Onycheganthus Tristami)

Sinal Rose-Finch (Erythrina Sinoica)
Cretzschmar's Bunting (Emberiza Caesia)
Rock Sparrow (Petroina Petroina)

Pzale Roek Sparrow {Petroina.Brachydact
Blue Rock Thrush (Monticola Solitarius

. Bonelli's Eagle (Hieraetus Fasciatus)

White Stork

Ciconla Ciconia)

Rock Dove (Columbia Livia)
Rock Partridge (Alectoris Graeca)
Sand Partridge (Ammoperdix Heyi)

REPTITHES -

Very little is known of the reptilian fauna of the région and
even a partial checklist‘eannot ba ineluded here.

111

gla)

\

I

Tneran

AN Ch b b e S
Y L

L]

UANAY A XEPT T



—_— T e

Restriction Of
Traffic

Roman Theafer

The siq

The Khazna

QOther Sandsione
Siruciures

Appendix £ Consoclidation end Conservation Projects

All vehiecle traffic on the paved street should be prohibited,
The Roman street will not bear the welght of vehicles and it
already shows signs of breaking. Horse traffic should also
be képt off this high~crowned roadway.

Recent wall consolidation of the scaena and stage of the ERoman
period theatre should be undone, It is recommended that the
new stonework and the poorly erected columns be removed and
the rubble-cored walls stabilized as they were when excavated.

It is proposed in this plan to meke a firm roadway through the
Sig. The gradient of the Wadi floor will be made constant.

At the same time flood-deposited f£ill in the gorge should be
removed. Remnants of the ancient roadway through the Sig are
visible at several spots and there are places where s eonsider-
able amount of f£ill has covered what remains of the road. Work
in the Siq should be proceded by careful archaeoclogical investi-
gations to expose whatever remains of the historie road. All
existing portions of the roadway should be céonsolidated,

'The area immediately in front of the Khzzna should be cleared

of debris and any structures consolidated. This work would be
protected by the rebuilding of two ancient check dams located
south of the strueture. The rebuilt column should be plastered,
so that its appearance will not be s0 completely out of keeping

.with the original structure.

Sendstone steps, On the south side of the paved street.are
steps that probably had a fairly long life whon the inhabitants
of Petra were shod with soft sandals or went barefoot. Teday's
visitors to the city, however, wsar heavier shoes with leather
soles and the steps are disintegrating rapidly. They should
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Monumental
Gafeway And
.Qasr El Bint

be sprayed with a rock-hardéner to rehuce the speed'of'érosiqg.
It this cannot be done immediately it might be desirable to
cover the steps with earth in order to preserve them.

The Nabataean trails to High places, reservoirs or other
destinations were frequently cut into sandstore and, ﬂbere:%his
was done on steep grades, steps were cut into the stone. Today :
it becomes necessary to use these same tralls for they frequentl) ¢
were lald in the only feasible means of access te some of the
sites. ' . -

Wherever possible new trails should be made to parallel the old
ones but there will be instances whers that wlll be impossible.
In such cases the o0ld steps should te sprayed with a roek-
hardener if the steps are still usable. If the steps have
become severely damaged and eroded, then new steps should be cut
into the stones and these sprayed with a hardener,

The important work needed ai these related ruins is:

a., Rake joints around displaced masonry, clear rubble core
where 1t has forced stones out of position, jJacket the
sections of the arch or wall and force stones back towards
their originsl positlons:; It will probably be impossible
to .re~set each stone in its original position, and this is
not necessarily desirable. Broken stones should be wélded-
with an epaxy. The structure requires strengthening by
internal pins, temsion rods, or braces and new struetural
core., .The top of each remaining portion of the arch or
wall should be capped with a water repellant materizal to

" prevent continued damage to the structure by per-¢colating
wvaters. Care must be taken to protect ornamental stone
work and applied plaster ornament. '

R TTX RPN

LRt o O
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b, The missing horizontal tension beams on Gasr El Bint should
" be replaced with structural concrete and new wooden faces.
applied and sprayed with a wood preservative-pentachloro- -
- phenol~which will cause no change in their appearande, ,. |
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The arch over the entrance to the temple should be earefully
grouted with mortar or epoxy. The arch voussoirs and haunch
requires eareful checking for ineipient failure. If '
struetural reinforcement is necessary a new reinforceing
beam should be hidden and the extrados of the arch and the
members of the arch hung from the new bheam,
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‘Appendix F Pencapsula - A Preservative. Agent for Sandstone
and Other Materlals ‘

Pencapsula, a synthetlic resin, was developed for use in the
National Park Service ruins stabilization program by the Texas
Refinery Corporation of Fort Worth. Extensive applications
and tests of it have been made since 1962 and this is a summary
of the results achileved.

Pencapsula is a non-toxic viscid petrochemieal whieh, for use,
must be diluted with one of the petroleum-derived solvents.
Excellent results are to be had with either mineral spirits or
kerosene in the proportions of 1 part Pencapsuls to 5 parts
solvent. Application 1s best made as a spray at very low
presssure (not more than 10-12 psi); we used both 3 gallon
garden 'sprayers and 20 gallon orchard sprayers with excellent
results. 7

-
s
’

It is imperative, to insure a sucéessful treatment, that the
Pencapsula be allowed .to penetrate the surface of whatever
material is being sprayed. Pencapsula does pot form a film

or mewmbrance on the surface but is carried into the material
by'thehselvent and then encapsulates the constituent members
of the mass. This leaves open the normal tiny interstices
which exist between the particles of any material end permits
the normal “breathiﬁg" made necessary by changes in atmospherie
and hydrostatic pressure and thus reduces any- tendeney for ‘the
treated portion of the material to spall.

Penetration into the sandstone should be gt least 2 centimeters,
Any additional penetration adds to the eff'leiency of the
treatment. In order to adhieve penetration it is necessary to
spray and re-spray an area several times until c¢aplllary aetien
carries Pencapsula into the material. In applying the
Pencapsula 1t is usuzlly neceésary to cut or drill into the
wall to determine the amount of penetration.

Onece a relationshilp between the guantity of spray and am area
of surface has been determined ther 1t 15 simple enough to apply

15 L
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1 gallon of dilute Pencapsula to, for instan&q, 109 sguare feet
of wall surface. ' '

"Penetration is the important word in this instaree, not, r
"coverage". . '
For purposes of estimating costs éne‘cén treat about 100«150
square feet of ‘adobe wall surface with 1 gallpn of the diluted _
Pencapsulaj on other materials the coverage ;s gbout tylee as
much. A single application, well applied, is sufficient.
Pengapsula is inert and one application should last for 18-20
years. ’

Depending on the material a treated surface will look damp for
as long as six months, while the solvent 1ls evaporating from
the wall, After that there is no color change or glaze. Even
though the solvent remains in the wall for =z comparatively
long time Pencapsula hzardens and hecomes effective within 2k
hours.

The equipment needed to apply Pencapsula is simple, and
inexpensive, The actuzl application cam best be done with
common hgnd operated garden sprayers with tank capacities of

3 or % gallons., Access to the monument for spraying the stone
would be by tubular steel scaffolding = of which the Bepartment
of Antiquities has an adequate supply. Two or three men, each
with a sprayer, plus one other man to mix the Pencapsula and
help move the scaffolding should be zble to spray all surfaces
of a monument such as E1 Khazna in four days and much of the time
would be spent in erecting or dismantling the seaffolding.

One gallon of diluted Pencapsula (1 part Pencapsula to 5 parts
solvent) should successfully stabilize between 3 and ¥ square
meters of the Petra sandstone., Again the Khazna may be used

as an example to estimate the cost of treating one monument, .
There ars approximately 2700 square meters of rock surface at

the Khazna and it is advocated that the entire structure be

sprayed.,
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It will cost approximately 1.500 JD te spray 4 square meters
of sandstone, Counting only the cost of the Pencapsula, the
solventy, and labeor it can be estimated that to spray the entire
structure will cest about 1813 JDs,
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Appenﬁx 0 Audio Visual Programs

1. 0 i H

The A~V program recommended as a part of the introduction
to the park consists of a brief automatic slide-tape program,
This program would be designed to enhance the introductory
"personal contact, exhibits, and publications available to
assist the visitors in planning their activities. It is
highly recommended that the audio components be eapable of
transmitting in the 5 languages mentioned in the trail guide
section of the plan.

2, Evening Programs: ,

A number of A-V programs, both movies and slides, should
be assembled for use of the evening programs. These programs
would ineclude orientation of other points of interest in
Jordan as well as specialized programs concerning wvarious
aspects of Petra,
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Appendix H Exnivits C

1.  Visitor Center Oprisntation:

Exhibits in the lobby of the visitor cenger’ should be
designed to assist the visitors in ﬁioﬁﬁing their astivities -
 while at Petra. The primary exhibit would.be a large scale ©
map of the park with an accent on.the traii'system.' Trails
should be color coded to match the colop coded trail markers
and guide books. Opecific points of interest would ‘he keyed
to 1llustrations. Identification WOuld be" xeyed to a pocketj?
map printed in the 5 languages proposed fqﬂ use. =;

Other exhibits would assist v131tors in planning trips to
other points of interest within the country.‘

2. Interpretive b :

These exhibits would display two major themesj the people
of Petra and the artifacts of Petra. To describe the people
it would be necesasary to graphically compare them with other
cultures of the world on a time scale. The time span will
range from the Neolithiec to the present. BEach major occupat-
ional period would refer to a specifie site within the park
to stimulate trail useage.

The artifact display would allow the use of those artifacts
too small or fragile to be displayed on-site. Rach display
would econtain in-depth interpretation of the manufacture,
use, or significance of the object. Dioramas or original
artwork concerning the in-depth treatment would enhance the
subject matter.

Wherever possible it should he the pollcy to let the exhiblts
speak for themselves, thus obviating the need for multilingual
labela., Where lzbelling is necessary, 1t might be accomplished
by small multilingual printed guldes.
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3, On=-Site Exhibits:

Wherever possible, it should, be the policy to utilize
the principle of exhibiting objects in place, taking into
consideration protection of the object. On~site exhiblts
would be a part of the trail tours.
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Appendix I Publications : w

It is our recommendation that the prineiple of self guiding
activities be emphasized at Petra. The primary reason for

this concept is the use of the-area by a large number of
foreign tourists. The mechanices of.multilinguél labelling

are a formidable task and it would be muech easier to depend

on multilingual publications. Another reason for ths uss of
self-guiding activities is to reducc the dependence on guides.
At best, personal guides are mediocre in their knowledge of

the history of Petra and they are prone to apply their own
individual interpretations that vary widely from guide to guide.

The scope of the publications should be as follows:

1. The general park folder containing a brief deseription of
Petra and a pavk map. This and the following publications
might be available in Arabic, English, French, German arnd
Ttalian. As travel inereases, it may be necessary to expand
the language coverage. -

2« 4 guide to the exhibit room.

3. A series of trail guides, color~coded to match the park
trails and the lobby trail map, "

4, A historiecal handbook to describe the antiquities in more
depth.

5. A natural history guide to the plants, animals, and geology
of the park.

6. As travel inereases there will no doubt be'aq increasing
demand for publications, particularly for semi-scientifie
reports on archeological projects.in progress.
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Appendix | Trail & Roads System

Fod

1.

2.

3e

Yo

5e

6e

7s

8.

9.

10,

T H

Visltor Center to Siq Entrance via the campground area.
825 m.* , 2.5 m wide,

Seetion, type A., some steps required, some rock carving
required, some portions of trail where it crosses rock
outerops will be narrowed to Im. in widbsh. '

Siq Entrance to Visitor Center via Wadi Musa
825 m, 2e5 me wWide.

Sig Trail.

- 1,35 km,., wall to wall, Section, type B. large accumulations

of water deposited rock to be cleared out or crushed on
site for base material,

Exit of Siq 'to Roman Streest
875 m., 3m wide, Section type A.

Qasr E1l Biat/Wadi trail to Visitor Contact and Day Use Area
50 m., Section type C. ‘

Qasr E1 Bint to Wadi Sabra trail head
650 M., 2.5 m, wide, Section type A,

Qasr E1 Bint to Roman Soldier tomb
1.05 km., 2,5 m. widé, Section type A.

Roman Soldier tomb to Highplace

950 m., present standards, however some reconstruction
necessary to ease steep runs of steps and some hand rsils
are required.

Qasr E1l Bint to El Deir trail hsad
650 m., 2.5 m, wide, Section type A,

To E1 Deir
1.85 km,, present standards
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11. E1 Deir to Siq Barid and Baidha trail junetion
1.75 km., 1l.5-2 m wide, graded trail.

12. Theatre - Wadi Mataha - Sidd E1 Ma'ajiin ~ Visitor Center
trail.

a., Theatre to Florsentinus Tomb
550 m., 2.5 m. wide, Sectlion type 4.

b. Florentinus Tombd to Crusader Castle trail junction
2.5 km., 2=2.5m. wide, graded trail

c. Crusader Castle juncfion to Visitor Center
600 m., 2.5 m. wide, Section type A.

13, Spur to Roman reservoir
150 m., 2.5 m. wide, Section type A.

~

1%, Theatre to Highplace
700 m., present standards. See note under No. 7 for
additional econstruction,

15, Umm A) Biyarra Spur
850 m., 2 m, wide, graded trail

16, Snake Monument Spur
250 m. 2 m, wide graded trail

Horse Tralls:

1. Visitor Center to Siq Entrance.
1 km,, 3m. wide, graded trail

2e Siq Trail
See note No. 3 under foot trails

3. S8ig exit to Nymphaeum‘
875 m., 3 m. wide, graded trail

%,  Nymphasum to Petra Basin trailhead
700 m., wadi bottom to be stabilized to prevent erosion
of monuments and will also provide access for electric
supply vehicles.
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6o

7

e

10.

11,

Petra Basin trailhead = Wadi Araba trail
12 km,, 3 m, wide graded ‘trail

Petra Basin trailhead - Wadl Sabra trail
8.75 km., 3 m, wide, graded trall

Jebel Haroun Spur
2.5 km., 3 m. wide, graded trail

Petra Basin trailhead - Beida trail (via Wadi El1 Nu'eisra
Esh Shargiye)
4Y.5 km., 3 m, wide, graded trail

Petra Basin trailthead, via Turkamaniya tomb to Beida trail
3.2 kn.y 3 me wide, graded traill

Wadi Sabra = Siq entrance
6.5 km., 3 m. wide, graded trail

Visitor Center - Beida trail
6.75 km., 3 m. wide, graded trail

All distances are approximate and were arrived at by map
measure. They do not reflect switchbacks and vertical
distance, These distances will be measured in the field.
Type 4 Seetion - crushed stone with asphalt binder.

'Type B Section - c¢rushed stone without asphals binder.

Type C Se¢tlon = concrete construetion.

Rogds !

1.

2o

3.

Entrance Road )
175 m, 6 m, wide, cross section 4,

Campground Roads
1.375 kn., 5 m, wide, cross section B.

Staff housing servicee road
175 me 5 m. wide, cross section B,
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Appendix K

Preliminary Estimated Cost of Watershed Control on 1948
price indices.

Cogt Per Hectare -

Work proposed includes terracing hillsides with Gradoni
terraces with an average distince of 15 meters between terraces,
Seedling trees planted at 3 meter intervals along terraces and
check dams construeted in torrent channels to redice sediment
transport and to turn water onto terraces. Cost includes 75
waterings of each tree over the first season.

WALLS: Gradoni terraces and cheek dams 667 meters of walls per

heetare at 0.420 JD per m. 280 JD

IREES: 222 Seedliﬂgg per hectare at 0,050 11 JD
WATER- 222 trees per hectare @ 0,060 each 13 JD
NG Cost Per Heetare 304 JD
Cost Per Acre - $ 35

P ag

Asguming 10% to 25% of Gross Area, less areas.already under
control, will be %erraced and planted.

Gross Percent Existing Additionsl

Lrea Control Control Control

Hectares Needed Hectares Needed Cost
Hegtares Dinars
INSIDE PARK
Wadi Musz above Roman Street o3 25% 138 98 29,800
Wadi Turkamaniya-2nd Priority 693 104 none 69 21,000
Wadi Thughra - 3rd Priority 665 105 none, 67 20,100
Subtotal 2301 138 234 71,200
QUTSIDE PARK _
Wadi Musa L4585 25% 360 786 239,000
Total 6886 498 1020 310,200
10% Contingencies 31,020
10% Plans & Surveys 31,020
TOTAL JD 372,200
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Appendix L

Preliminary Estimated Development costs of Public and Staff

Use Facilities* required for year 1975 (Phase I) based on 1968
price indices. o

SUMMARE
Building and Utilities JD 358,000
Roads and Trails JD 145,000
Subtotal JD 503,000
20% for Plans, Surveys and _

Supervision JD 100,600
Subtotal JD 603,600
Total Construction Cost (Rounded) JD 604,000

* Exclusive of Land Costs, Purchase of Nazzal's Camp,
Watershed Protection, highway improvements, consolidation
(Inventory of structures, Penscapsula ete.,), publications,
and carry-on studies, etec.

Preliminary Cost Estimates for Buildings Construction thru
1975 = Phase I,

Pe;;a Eg&;gggg Development .

825 nZ Visitor Center and Headquarters Building
@ Jp 30/m® | 24,750
Lobby 250 m®
Information
Concessions~ reservations and sales
Circulation

Publie Toilets from Lobby 50 02

Bxhibits & Audio~Visual 200 m°
Administration Offices 160 m°
Conference = Library 35 o2
Work Room & Storage 65 me
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First Ald Boom .
Communications .Center

10 m°
" 10 m2,

Drivers' Lounge & Tciletsf15vﬁ2

(o]
O
i

|

e Dinar

Staff Tolilets: . 10 m@
Circulation ‘ : ggmgz_
Total 25w
2300 m? Hotel @ JD 40/n° ( 92,000
Lobby and Office 100 min ;b
Lounge with Bar 150 g
Public Toilets - 30 m®
Guest Rooms with Bath, >
50 each 1500 m
Guest Rooms without
Baths, 8 each . existing
Guest Tollets "
Dining Room and Snack
N _ Bar "
Public Toilets from
Dining Room "
Kitchen . 100 m?
Food Storage receiving 5
and Trash 75 m°
Employees Dining Roonm 15 n°
Employees lockers & . 2
Toilets 30 m
Laundry 100 m?
Storage 50 m2
Circulation 140 m°
Mechanical Egquipment
Room existing
Lunch Area Servige 3o mg__ N
Total 2300 w2 ‘
%00 m? Maintenance Building @ JD 20/m° 8,000
Office and Shops 40 m®
Vehicle Bays 100 m2
Warehouse 60 m2

Outdoor Storage Shelters i20 m?

Mechanical Equipment and

generator‘room __jﬂ;;gg_
400 m®
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e

Cost, Dinars

2,240 m? Staff Quarters @ JD 30/m° 674200
House with 1 Bed Room-
115 u2 % units 440 me
House with 2 Bed Rooms=-
130 m2 6 units 780 m®
House with 3 Bed Raéms-
150 m® % units 600 m°
Seasanal Quarters -
8-0ne Room Apts, %00 m?

Camperound Bullding
2 units Toilets, Showers, & Storage ID 40/m°

35 m . 2,800
Movable Furniture, Fixtures and ~ 60,000
s Equipment

Subtotal Cost Petra Entrance Development 245,750

Petra Basin Development

120 w® Contact Statlon @ JD 30/m° 3,600
Public Toilets znd 80 n?
Equipment Room
Information & Office 16 o?
First Aid Room Y me
Staff Lockers, Toilets
and Bunk Room ) ~gg_g3_
Total 120 n?
40 m? Lunch Service @ JD 30/m2 1,200
Serving Counter & Back Bar 8 m2
Food and Beverage Storage 12 n®
Furniture Storage 20 mz
Total 40 u°
500 m? Shelters 5,000
Rain & Wind 100 m?
Sun 400 n?
Total 500 me
Movable Purniture, Fixtures
and Equipment 5,000
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Cost, Dinars

Subtotal Cost Petra Basin Development
Total Cost for Building 10% Contingencies
Total Cost for Buildings (rounded)

14,800

265, 550
292,000

Preliminary Cost Estimate for Utilities Construction for year
1975 (Thase I)

1 each
1 each
200 m,
1600m.,
200 m.

1 lot

1000m.
1 each
1 esach
3 each
320nm.

1200m,
1000m.

1 each
200 nm.
1l each

100m.,
1 each
40 m,

Petra Entrance Development

Well, 500 meters deep, with pump
Reinforced Concrete Reservoir, 750 m
Steel pips water lines, 3", @ 2,0 JD/m.
Steel pipe water lines, 2", @ 1,50 JD /nm.

Steel pipe water lines, 3/4"-1"
1300 JD/mo *

Miscellaneous control equipment

Subtotal Water System

Clay Sewer, 6", @ 3.00 JD/m.

Septic Tank,; concrete, 30 w

Septie Tank, concrete, 17 n

Septic Tank, concrete, 14 w3 @ 100 JD,
Absorption Trench € 2,50 JD/m,

Subtotal Sewer System

Electrie Power Line, Underground @ 3 JD/m.
Telephone Line, Underground @ 2 JD/m,
Subtotal Petra Entrance

Petra Basin

Reinforced Concrete Reservoir, 140 m3,
Steel pipe water line, #%=-2" @ 1.50.

15,000
11,000
400
2,400

200
24000
31,000

3,000
250
150
300
800
i+, 500
3,600
2,000
41,100

5,000
300

Well Improvement, incl. pump, hypochlorinator_2,70Q0

Water System Subtotal

Clay Sewer pipe, 6" @ 3,0 JD/m.
Septie Tank, concrete 7 m3
Absorption Trench @ 2,50 JD/m,
Sewer System Subtotal
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b

1'sum Electric Generating Plant,

building w/2-5kw 3,000
seéts ineluding distribution l1lines

3700m. Telephone Line, underground @ 2 JD/m. 7,400
Subtotal Petra Basin 18,900
Total 60,000
10% Contingencies 6,000
Total for Utilities _ 66,000

Preliminary Cost Estimate for Roads and Trails construction
for year 1975 (Phase I)

Petra Entrance Dsvelopment Costy Dinars
150 m, Entrance Road 6 m. wide @ JD 3/m° 2,700
3219 m® Parking @ JD 2/m? 6,138
1200 m Campground Roads 5m. " @ JD 2/m° 12,000
237 m  Service Roads 5m. wide @ JD 2/m® 2,370
3000 m° Walks & Terraces @ JD 1,500/m2 L, 500
Subtotal - 28,008

Petpa Basiy Development

1500 m? Walks & Terraces @ JD 1.500/m2 2,250
Subtotal 2,250

Park Tratlg
10 km Trails - horse 2m. wide @ JD 1,200/m 24,000
40 km Trails - foot 2m. wide @ JD .400/m° 32,000
1l each Misc. Improvements 5000
“Subtotal - 61,000
Total 91,258
10% Contingencies 9,125
Total for roads and trails (rounded) 100,400



Preliminary Estimated Foreign Exchange Cost for Capital
Development and Operation thru Year 1975 (Phase I) based

on 1968 Prices,.*

Itenm

Buildings -~ general constructlon’

mechanical contracts

movable furnliture,

fixtures, & equipment

Subtotal

Utilitles = sewage

water
electrieclty
communications
subtotal

Roads & Tralls

Plang & Surveys

W sh Q

TOTAL (rounded)

Percentage and Cost

Net Cost Atributed to Foreig:
i Exchange
JD 120,550 15% JD 18,082
Jb 80,000 50% JD 40,000
JD 65,0000 80% JD_52,000
JD110,082
Jb 5,000 30% JD 1,500
JD 39,000 Yo% JD 15,600
JD 6,600 60% JD 3,960
JD 9,400 70% &R 6,580
JD 27,640
JD 91,258 104 JD 9,12%
JD 100,600 5% JD 5,030
JD 25,000 100% JD 25,000

JD180,000 or
($507,600)

¥ Estimates are broadly based and total may vary + 25%.
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Appendix M.
Preliminary Phase I Staffing and Costs

Position

F

* Park Superintendent
" - Administrative Officer
Personnel Clerk
- Property Clerk
* Fiscal Accounting Clerk
o Stenographer
Supervisor of Visitor Services
- Park Rangers, Permanent
Park Rangers, Seasonal
Supervisor of Maintenance
" Foremen :
. Bquipment Operators
Storekeepers
* Mechanies . . *
: . Laborers, Permanent

e

©WOMN N FRNHOWGOGMEHEEHMHMWMIL

*- ¢ Laborers, Seasonal

Annual Payroll (rounded)
. Bstimated Operation, and maintenance
materials, supplies and equipment
rental: (Rule of thumb ratio:)

{(50% of personal services)

Total Annual Operatlion and Maintenance

*¥ 4 months
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Annual Total
Salary Annual

D 4D
600 600
420 420
216 216
216 216
240 240
288 288
480 480
360 2160
8o* 640
420 420
360 720
216 86k
180 360
240 480
1y 1152
48% 384

9651
JD 10,000

5,000
Jb 15,000









Appendix N TLand & Boundsry Survey Costs

The purchase pfice&of all private lands including improvements
within the proposed park as shown on drawing No. PET-15, sheet
l & 2, is estimated at 127,500 dinar.

Figure 5 below gives a breakdown of the estimated costs, Land
and building values are based on the sale price of 4 lots
(Block 12, Quarter 7, Lots 87=90 incl.) to the Government in
1967, Adjustments have been made for the relative value of
the lands,

F La c

L]

Block 12, Quarter 6, Village of Wadi Musa
Land 64,9 dunums @ avg. 213 Jb, 13,780 Jb
Buildings (%) 200 sq. meters @ 5 JD, 1,000.

Bloek 12, Quarter 7, Village of Wadi Musa
Land 117.6 dunups @ avg, 245 JD, 28,790 JD
Buildings (2) 50 sq. meters @ 5 Jb. ‘250

Block 17, Tayiba Road
Land 831 dunums @ avg, 100 JD, 83,100 30"
‘Buildings (est) 100 sq. meters @ 5 JD, 500

B3

Total 1013.5 dunums, 350 m® buildings 127,410 ID
Total Land Costs (Rounded) 127,500 JD

Cost of Boundary Survey

Cost based on making =z traverse of the boundary with transit
and tape and making permanent markeps (SCRIBED ANGLE IRON)
every 100 meters.

Cost Estimate . . 700 JD.
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Appendix 0 Mapping of Petra

Existing Published Maps

The maps listed below were used in the preparation of
this Master Plan. Most of the maps are at too small a
scale to show details of the antiquity sites. Those
maps which were prepared in the past specifically to
show the antiquities are more in the nature of sketches
rather than accurate maps.

1. UK War Office and Air Ministry and US Army Map
Service, Topographic Map NH 36 (Cairo) of Series
1301, scale 1: 1,000,000, 1960, This map, together
with three others of the series was used to produce
the overall map of Jordan showing the location of
the Park. ' )

2. US Army Map Service Topographie Maps NH 36-8, NH
36-12, RH 37-5, end NH 37-9 of series K 502, Scale
1l: 250,000, Edition 3-AMS, 1961,

3. UK Royal Engineers, Topographie HMaps, South Levant
Series 11100,000 scale sheet NH~36-L3 'Ein el Weiba,
First Edition 19%6 and sheet NH-36-I5 Gherandal,
Edition 1~GSGS 194%, reprinted 1957.

“%s US Army Map Service, Topographic maps 3050 I, 3050 II,.
3050 III, 3050 IV, 3150 III and 3150 IV of Series
K737, scale 1:50,00@, Editions 1-AMS 1959 or provisional
printing (undated). This series of maps covers the
entire Kingdom of Jordan in 183 sheets. The twe
sheets of this series covering ths area within ths
propossd park boundary were compiled from aerial
photographs taken in 1961 and from other data furnished
by the Jordan Department of Lands and Surveys. These
mabs are the most detalled produced to date of the
area of concentration of antiquity sites of Petra
and environs. However the scale is too small
(1 centimeter = % kilometer) to serve as s base for
locating individual sites.
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6.

7o

Jordan Department of Lands and Surveys, Archeologlcal
Map of the Hashémite Kingdom of Jordan, sheets

2 and 3, Scale 1:250,000, 1949,

Jordan Ministry of the Interior for Municipal and
Rural Affairs, Topographic Map of Wadi Musa, scale
1:1250, 1967. y

This map, in 5 sheets, was produced from aerial
photography by Aero-Precisa, Beirut for town planning
purposes. Mapping extends to the west only as far

as the Petra Entrance Rest House, Coverage 1ls shown
on drawlng PET-15 Index of Mapping, attached to this
report.

Brunnow, R.E. and Domaszewski, A.v.j Die Frovinela
Argbia, Vol, I, verlag Von Karl J, Trubnsr, Strassburg
1905. This publication contains detailed sketch maps
of Petra including an overall map of Petra Basin and
the S1g earrying a scale indication of 1:10,000, The
map is useful in showing general locations of
archeological features but secale distortion and
stylized relief make the map lnadequate as an accurate '
archaelogical hase map. Tﬁe overall scale of the
sketch has been found to be about 1:6850.

Kennedy, A.B.W., Petra, Its History and Monuments,
Country Life Press, London, 1925, This publication
contains mosaics of aerial photographs taken in 1923
and a sketch map of the Petra area extending to the
north to inelude Beida, These were the only aerial
photos available to the Park planning team and the
Petra Basin drawings of this Master Plan were based
partly on the Kennedy mosaies.
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9. Wiegand, Theodor (editor); Wissenschaftiche
Veroffenlichen des Deutches -~ Turkischen
Denkmalschutz - Commandos; Heft IIT - Petra Berlin,
1921. ‘This publication contains a map of the ruins
along the Roman Street. This map was the most detailed
available to the study team.

Proposed Mapping

In the course of this Master Plan study mapping by plane
table of the entrance development site was undertaken by
members of the American team and Jordanian counterparts.
Control traverses were run by transit and tape and palestine
grid coordinates were calculated for permanent control points.
Mapping was done 2t 2 scals of 13500 with a contour interval
of 1 meter, Completed mapping is shown by the shaded area

on the Index of Mapping, Drawlng No, PEI-15,

In addition to the above work a layout for topographic sheets
of Petra Basin at the same scale (1:500) was prepared as

shown on drawing PET-15. A control traverse was run by transit’
and tape through the Siq to Nazzal's Camp and returned to the
entrance area by another route via Wadi Mataha, Palestine

grid coordinates for these polnts were calculated but no

actual mapplng was done, It 1s estimated that it would cost
5400 JD, to complete the survey of Petra Basin by the Flane
table method.

As an alternate to mapping the basin by‘'plane table an estimate
was recelved from Aero Precisa, Belrut of the cost of mapping
by aerial photography. In addition to mapping of the basin

the estimate includes mapping a larger arez extending from

Es Sabra to Beida of a scale of 1:2500,

The estimate is as follows:‘
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Aerial Photographs $ 5,000
500 hectares 1:%000 scale
7200 hectares 1315000 scale

Topographic Maps 1:500 scale 94150
Topographiec Maps 1:2500 seale 14,250
Total $28,400

Approximately 10,000 JD
Recommendation

It is recommended that mapping by aerial photography of

the entire Park be done at a scale of 1:5000 (rathér than
1:2500) with a 10 meter contour interval and that the areas
of concentration of antiquities (Petra Basin, Beida, Siq
Barid) be mapped at a scale of 1:500 by aerial photography
with extensive supplemental plane table work to map all
features of antiquity. This recommendation extends the area
for which the Areo Precisa estimate was prepared but reduces
the scale of the overall mapping. It is estimated that the
work recommended here would cost approximately 12,000 dinars,
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