1X. STUDY ON THE PRIORITY PROJECT : M-2

9.1 Gutline of the Selected Site : M-2

(1) Location and access

" The site of M-2 !hdustrial Estate (IE) is located abo’mj 12 km north of the center of
Ma'an City and about 1 km away from the city boundary of Ma'an Cily It faces on the
Desert Highway and is 500 m to 600 m east from the railroad track’ of the Hajaj

' Rallway

“+ {2} Current land use

It is a vacamt land along a wadi. ScéSonaliy, Bedouins gra:ré their flocks and herds.

- No facilities are found in and around the site, except a few service facilities such as
 automobile repairmg workshops and small restavrants located 1]011g the Desert
5 Htghwa} on lhe north side of the interchange of RN 15 and RN 5.

(3) Land ownership

The land of M-2 is owned by the Government.

| (4)Topography and gcélogy |

Thc candldate site has several sinalt wadis running castward and is covered with a

- shallow alluvium consmtmg of sand and gravd Under the alluvmm a phosphate layer
-and limestone Iaye:s are presumed to be existing. Thére are lots of gravel, 15 cm to 25

cm in dlameter_ probably brought by flood flows. Since the wadi nearby is divided into
many small branches, it will not cause serious damage to the IE.

(5) Water resources

The surrounding arca of Ma'an City is a dry arca with annual rainfall of about 50
min. The ground water is éull_ivat_cd in the western mountainous district with the annual

rainfall of about 200 mnf The ground water flows eastward in the limestone. In this
~candidate area, it scems that the ground water will be obtalnc.d from wells of 150 to
200m deep, but as to the area ‘about 30 km north of Ma'an City, almost all the existing
‘wells aré located more than 10 km west of the Desert Highway. It may be, therefore,
necessary to install wells about 10 km westward o obtain a sufficient amount of waler,



(6) Elcéln’cily and communication

On the west side of the site, the 132 kV transmission line with two circuifs
connecting the Ma'an - Rashadya substations is laid. No distribution line is found

nearby.
{7) Natural and social environment

M-2 is located in the botiom of a hollow. About 120 heads of goat and sheep were
grazed there. Since a similar environment is widely extended around there, impacts on
the grazing through the change of land utilization in the site seems to be small,



9.2 Estimated Investment Demand and Characteristics of M-2 Industrial Estate

The required area by the investors in the M-2 1E has been estimaled by the same
method as used for A-2 IE. Itis estimated at 25.1 - 54.2 ha of factory jot area in total
as shown in Table 7-3-3.

Investment demand survey revealed that:the M-2 IE has the following
characterislics. . ‘ .

« Jordanian investors being majority : About 91% of the total area of factory lots is
for Jordanian investors and the rest for forcign investors (_réfcr 'tof Table 7-3-3).

¢ Ciean industries : Industries for the M2 1E showp :in Tablé' 7-3-3 arc not
categorized as polluting ones. | |

-+ Labor intensive and assembly / processmg type : Labor mtcnsn& type (wearing

f apparcl leather products) - and assembly / processing type (wood & cork
: furmturc glass & non-metal mmcral tr'mSporl cqmpmenl) are expected to bc_
- located. ' '



9.3 Development Area and Categorics of Industries to be Located and Lot Allocation

The additional investment dermand should be added for the following reasons:

* More investors are expected to be attracted by the improvement of the
investment environment including infrastructure development and
reinforcement of incentives that the Study Team recommend to be offered for
investors in the IF N

+ Investment can be expected from Iraq, laly, UK., France, Netherlands, and so
on, for which investment demand survey had not been conducted.

It is presumed that about 20% or 9.6 ha of the demanded arca can be added to the
demand identified by the investiment demand survey.

" Consequently, the net development area of the M-2 IE is estimated to be about 63.8
"ha (gross area : 80 ha) as shown in Table 9-3-1 , and summarized by industrial
~ category below. ' ' '

Net declbpmenl Area for M-2 Industrial Estate -

Industrial Category 'Nel'Dcve!opment Arecatha) Number of Factory Lot

322 :Wearing apparel 28 (44%) 14
323 Leathes Products 25.0(39.2%) : 5
33!_1’332 Wood & Cork furniture .:' 10,0(515__7_%) o . 1
362/369 Glass & Non-metal mineral  20.0(31.3%) s
184 ’l"r_ansﬁorthdi.pmcm 60 (9A%) : 6
Total . ' 63.8(100.0%) M



Seare

© 9-4 Land Use and Land Preparation
9.4-1 Land Use Plan and Road Plan
{1) Land use

‘" Land use of the M-2 IE has been planned accordlng to lhc followmg condmons and
basic concepl: e

1) Total a'rea"SG ha

2) Factory lot arca: 63.8 ha .

3) The IE will be surrounded by a fence with one gatc leadmg to thc Desert
Highway. ‘A green belt will be provided along the i inner edge of the fence to
improve the environment. , o _

4) The IE will have full a range of utilities mcludmg water suppiy, sewage
treatment, power supply, and telecommunication facahncs The water supply

 facility should be focated at high elevation to facilitate the distribution of water
and the sewage treatment facility should be located at low elevation (o facilitate -
collection of se\@'agc by gravity. Power supply and tel¢commuinication
facilities should be located far from cach other to prevent mutual interfctence.

5) The M-2 IE will have an administeation facility and sports facilitics.

6) The entire site will be developcd in a single phase.

FFactory Srlc Plan
Lot Size -~ Number of F'iclow Lot
(haflot)
' l0.0f o i
5.0 5
2.0 8
- LO 6
0.4 10
0.2 14
. Total S 44
Faclory lot area (ha) - 638

~“The land use plan for the M-2 IEis lllustratud in Flgure 9-4-1 and lhe p!anncd arca
' dnstnbuuon of each land use calegory is shown in Table 9- 4 L.

(2) Road plan ‘_

“The M-2 1E will be located along the Desert Highway, 12 kni north of central Ma'an
City. A new access road will be built extending west from this Desert Highway to
provide access to the M-2 IE. From this road, a main road and collector roads wil}



~extend to form the road network. Similar to the case of the A-2 IE, T-shaped
intersections will be adopted in consideration of traffic safety.

‘The road network of the M-Q IE is shown in Figure 9-4-2.

The following roads are planned for the M-2 IE:

- Accessroad © {22.0 m wide, 3 lanes) Total léngah: 150 m
- Main road {22.0 m wide, 3 lanes) “Total length: 670 m

- Collector road (18.0 m wide, 2 lanes) Total length: 3,030 m
9-4-2 Land Preparation Plan

* The elevation of the M-2 IE rémgcs from 1,087 m to 1,079 m above mean sea level.
Namely, land is relatively fiat, with only approximately 8.0 m difference between the
highest and lowest points and a gradient of 1.0 to 1.5% climbing towards the west.

The land preparation plan is prepared based on the same assumptions as those for
- the A-2 IE. The cut volume will be 400,000 cubic meters, as shown below.

" Earthwork Volume L
_ 5 . (m?)
Earth cut volume 400,000

- Eanth fill volume 400,000

9-4-3 Administration Center and Park -
(1) Administration center
The administration center will have the core IE facilitics shown below.

Industrial iistate Aclminis(raﬁon_Cenlci Facilities Plan

- (m?)

_ ks Floor Arca Land Area
1. Industrial estate administration building _ o0
2. Customs and police stations co S : 120 . 3,500
3. Business center (e.g., baiik, post office) 300 S
4. Business center (social securily office, employment - 330 ‘

office, conference rooms, ofhces) L 2,000

5. Restaurants, rclall stores - L 250 e -
CSwbtotal o T T 1600 5,500
6. Hospital - : . 1,000
1. Gther facilitics : ' - 4,500
8. Parking lots - 3,000
Total 1,600 14,000

A



(i) Park

A park with an area of 1.9 ha, accounting for 2.3% of the total arcﬁ of the IE, will be

constructed. The park will have athletic facilities and a public space.



9.5 Requirement for Utilities/Infrastructures -
(D) Drainage

Rainwater in the M-2 1E wilt be collected by U-section flumes and pipes, and then
drained off the 1E. The expected amount of rainwater would be as follows. As for the
rainfall intensity, that al Ma'an which is geographically close to the M-2 IE among the
40 survey points in the reporl "Rainfall Intensity-Duration Frequency In Jordan"
- published by the Water Aulhorlly in April 1986, has been used:

- Rainfall intensity 7.9 mmvh
- Return period - 10 Years

(2) Water supply

The total water démand per day in the M-2 IE should be calculated based on the total
site area and the water demand per site area. The water deémand per site area is the
-weighted average of unit w:ilcr dcmand for industrial categories to be located in the IE

The water dcmand for each mduslml Catcgory has been determined nccordmg to lhe
same repons refened in 85 {2). '

The fol!qwing lable shows the water demand for each ihdusirial category.

W’ster dunfmd per mdustml category (M 2)

lnduslnal Calegory : : Facml.ol Arca  Unit Watur Demand - Water Demiand

. O (i’ ."ha.’day) (m3lda))
322 Wcaring Apparcl : ' 28 B 1)) 28
323 Leather Products ' g 250 - 20 0 S00
3317332 Wood & Cork Furoiture 100 .25 R
3621369  Glass & Non-metal Mineral 20.0 R T3 3,620
384 Transport Equipment _ 6.0 - 48 ' 288
Total 613 0% 4,466

* Weighted a\'emgc of water consumption

From the lable above, it 1s asstimed lhat the water dcmand per site area in the M- 2 IE
will be 70 m fhafday, and that the total water demand mcludmg the demand for an
adnnmstrauon center wﬂl be 4, SOO msfday ' '

' (3) Sc\x'cmgc Q

Sewage and drain water discharged by the factories should be totally treated by the
sewage treatment plant in the 1E, and the treated water will be used for irrigation of the - é



green belt in the 1E. For this purpose, drain pipes will be laid under roads to collect
wastewater from each factory and transport to the treatment facility.

The planned treated water volume is 4,500 m’ per day, which is cquitalenl to the

consuniption volume.

(4) Electricity

The total power demand fdr the M-2 IE is the sum of power demand of the factories,

‘administration center, utility facilities, street lighting and park lighting. The unit electric

power demand is estimated by referri'ng fo the following documents and data: _
- Report on the Study for the Current Status of Basic Unit for Industrial
: Location, March 1996, Japan Industrial Location Center, L
- Basie Units for Industrial Estates in Asian Countries; and
- Requirement analyzed thiough survey results on this study.

Es'{imated on the basis of lhé unit demand of 268 kW/ha fof faclt;rics,. the total
power demand for the M-2 1E \#ould be around 18 MW as shown in the table below.’

. Electric Demand Projection

(MW)

L B - Electric Demand
1. Factory ' 17.1
2. Administration center : 0.4
3. Uliliy 0.7
-4, Street lighting 0.1
5. Park lighting 0.1
- Total - ‘ 18.4

(5) Telecommunications

The telecommunication demand for the M-2 IE is the total of demand of the
factories, administration ceater, water supply plant, sewage treatment plant. The

- telecommunication demand rates of factories are presumed based on the following data:

- Basic Uniits for Industrial Estates in Asian Countries; and
- Current demand for the An}rl}dn Industrial Estate. '
" Total telecommunication demand for the M:2 IE is estimated to be around 250 Jines

as shown below,



Telephone Demand Projection

~Area No.of Demand Demand  Required  Required  Required™ <§
{ha) Factorics Rate Rate Demand  Demand - Capacity 8-
(line/ha) (lineflot)  (lines) (lines) (lines)
(n @ Q) ) (5)=(Dx(3) (6)=(2)x(4) max(5)/(6)

1. Factory 638 44 3 4 191 176 191
2._ Administration center : _ 50
3. Water supply plant ' ' 3

3

j 4, Sewerage
. treatment plant : :
' Totl ' - 24

© *) The larger demand figures are chosen as required capacities.



9.6 Preliminary Desiganfincip'all Dimensions of the Utilities/Infrastructures
(1) Drainage
1) General

Rainwater in the M-2 IE will be collectcd by U- sccuon flumes and pipes, and
then drained off the IG by gr'mly flow. o -

The dlagram of the dramagc syslem in the M-2 1B is ﬂhown in hglue 9-6-1.
| 2) Basic conditions

‘The design criteria and planned facilities of the drainage system in the M-2 IE are
- determined according to the Jordanian and Japanese standards as follows. Rainfall |
* with a 10-year retum period is applied in the design of the dnmagc route.

- Rainfall return period - : - 10 years
- Over land time : - 10 minutes
- - Average flow velocity _ 1.5 misec
- - Runoff coeflicient o C 065
. Draining facility” - U-section flumes, t,oncretc pipes
% . - Roughness coefficient of concrete 0.013 -
- Interval between ‘manholes pipe diameter 100m.
- - Rate of discharge formula . _ ' Mannmg s Formula

3) Oullinc Ofdfainage

The rainwater dralnmg facnhly is planned to have lhe following features:
“= U-section flumes (Size 400 mm x 400 mm - 500 mn x 500 mm)

~total length 4,490m _
- Concrete pipe (700 mm - 800 mm in dlamclcr) toml lcnglh 900 m

(2) Water supply
.l)General o

The facility in the IE w1|l be composed ofdlslnbulmg IESCIVOIrs, Clcvalcd tanks
and dlSlr!bllIlng plpes - : _ __

' Water will be supplied‘from the néw well to be dug in the arca of existing wells
located 11 km of north west of the 1E through a 250 mm - diameler conveyance

g | pipe.



The distribution pipe network in the IE is shown in Figure 9-6-2,

2) Basic conditions T

The distributing reservoir will be installed in the highest area within the IE.

Water will be distributed from the elevated tank by gravily after pumping from the

TCServoir.

The design criteria and planned facilities of the water facility are determined

according to thc Jordanian and Japanese standards as follows,

Volume of Teservoir Equivalent to 24-hour supply 1o cover the
. o maximum daily demand :
Volume of elevated reservoir  Equivalent to 30-minute supply to cover thc

maximum daily demand
Distributing flow amount Hourly maximum demand
Time fluctvation coefficient 3 -
Maximum flow velocity ina 1.5 m/sec

distributing pipe - .
Velocity coeflicient 110
Pipe type | 50 mm diameter: polyethy[cnc pipe
o ‘ - 75 mm diameter or larger: cast iron pipe :
Rate of discharge formula ‘Hazen-Williams Formula _ _ j

3) Outline of water s'upp'ly

The conveyance pipes, reservoir, elevated hnk and dlslnbulmg pipes are planncd

with the followmg dlmcnsmns

~ Construction of new well 1 :

Conveyance pipes .~ . :250 mmdlameta cast iron prpp
S ‘total lcngth 12 200 m

Reservoir capacity 4, 500 m’

Elevated tank capacity 95 m'

Distributing pipes - o . _

S0 mm - diameter polyethylcne pipe  totallength 110 m

75 i (o ")00 mm dnmcler cast iton pipe totat length 3,460 m

(3) Sewerage

13 General

‘Sewage and drain water discharged from the factories will be totally treated by

*the sewage treatment plant in the IE, and the treated water will be used for irrigation ‘g
of the green belt of the IE.



il

Each factory must carry out wastewater treatment independently before
discharging into the drain water pipes laid in the roads so that the qualily of water

~ comiplies with the industrial wastewater quality standaed shown in Table 8-6-1.

The wastewater will be so treated in the sewage treatment plant that the quality of
the treated water compiles with the quality standard shown in Table 8-6-2 and can be
utilized as irrigation water. Sludge remaining in the sewage treatment plant must be
buricd after sun drying. ‘ ' a

- The sewage treatment plant will consist of a grit chamber, acration tanks, -
sedimentation basin, chlorine mixing reservoir, sludge thickener, and sludge drying

 bed.

Figure 9-6-3 shows the sewarage systc'm in the IE

‘2) Basic conditions

7 The scWagc treatment plant will be installed in the lowest area within the 1E, so
that the dram water from each factory will be coltected by grav:ty ﬂow through the -

p:pcs taid under the roads.

The long durauon aeranon melhod is proposed for the scwagc treatment for the
followmg reasons: '
e Sunablhty for a small scale sewage treatment plant
- Water quality _complym_g with the drain water standard:
- Dealing effectively with load fluctuation
- Less facility maintenance requirement and, therefore, less cost
< Smaller area requirement than thic oxidation ditch method

“The planning conditions for the drain and sewage facility were determined
according to the Jordanian and Japanese standards as follows:
- Capac;ly of lhe sewage treaiment M'lxlmum wastewater amount per day

" plant :
-+ Pipe diameter " Tobé determined on the basis of
o o maximum wastewater volume per hour
- | Time fluctuation coefficient 3 N :
- Pipe margin rate . Pipe diameter S00 mim and smaller:

: 1060%
- Pipe diameter 600 mm fmd hrgcr SO%-

- Pipe type o concrete pipe
-~ Roughness coefficient of 0.013

‘concrete pipe '
- Interval between manholes maximum 50 m

9-.13



- Flow formula : Manning's Formula
3) Outline of sewerage

The wastewater and drain water treatment facility is planned to have the following

features:
- Sewage treatment plant 4,500 m’ _ _
- Sewerage pipes 200 m to 500 mm diameter coicrete pipe
; total length 2,990 m
(4) Eleétricity

1) Basic design condition and criteria

 Electric power for the M-2 IE will be supplied from the NEPCQ’s power gfid

~The power supply system will consist of a distribution system within lhe 1E, and 33
kV distribution lmes from Ma’an Subst'\hon

' The system has becn desngned basmally in accordance wnh the NEPCQ's design
_cmerla aumng to cnh'mce the quality of eleclrlcxly 50 as (0 keep volhge ﬂuctuatlon_

within an appropndte range.
2) Exle_mal power transmission syslem

The 132 kV lr_ansmi'ssion_!i'nc is laid on the west side of (heim_‘gﬁ;;ﬁ; but no
distribution line is laid nearby. ' : SR

The Ma'an Substation, wthh is one of the main 132/33' kV eubstauons in Ma an
Governorate, is located in Ma'an City about 15 km south from the IE sitc and

supplies power to Ma'an Cnty Ma‘an Substation cons:sls of 2 main transformers of
16 MVA cach with a voltage of 132/33 kV. The existing capacity of the Ma'an
substation is not enough for the M-2 IE.

The M-2 1E could receive eleclrlc power froni Ma an Subslallon by euhcr ong of

the two alternatives: through the existing 132 kV transmission ling and by ihe new
_33 kv dlstnbullon Tine. The former a!lermlnve wnll requure conslruclmg anew -
132/33 kV main substation in the M-2'IE. The consln!cllon cost of the new main
substation is more expcnswe than the latter alternative by the new 33 kV distribution -

line. Therefore, the latter alternative by !he new’ 33 kV dlstnbulxon line is
rccommend'ible in view of cost pcrfomrmce



Sl

The new 33 kV distribution lines are planned to be installed connecting to 33 kV
indoor switchgear at the Ma’an Substation by double circuits. Also the Ma‘an
Substation is necessary 10 be expanded to have 2 feeders at the existiﬁg 33 kv
switchgear and the existing two transformers should be replaced by two new 63
MVA transformers.

3) Internal power distribution system

A 33 kV distribution system is planned to be constructed to feed power from the

" new 33 kV distribution line to the factories and users located in the M-2 IE.

A underground distribution line is planned for the IE, since this type has been
adopted in high grade industrial eslates recently to increase the aesthetic value,

“An open loo;ﬁ distribution system should be applicd to secure stable power

- supply. 33 kV ring main units will also bé provided to connect to consumers easily

at any time without interrupting power distribution.

" The proposed 33 kV dislribu_lion system is shown in Figure 9.6-4.

{5) Telecommunications

1) Basic design condition and criteria

~ Telecommunication service for the M-2 IE will be available through TCC. The
telecontmunication will be basically composed of a transmission line, telephone
exchanger facilities; and iniernal subscriber lines in the M-2 IE.

2) Extemnal telecommunication system

At prusént there are no (elcphom exchange stations and/or optical fiber cable
lines of TCC near the M-2 IE. The nearest existing cxchange office is the Ma’an
exchange station (5,440 lines), wh1ch is located in Ma’an Cily, about 15 km from
the M-2 IE. The Ma’an exchange station alrcady has beeh fully connected with

3913 subscriber lines, ‘and 929 subscnbcrs were W'nlmg for connection as of the

| ﬁend of 1995,

The optical fiber lransnussxon networL in Jordan has been 1mplemcnted based on
TCC's 15-year ptan at pn,sent '

Therefore, it is planned to install new opliéal fiber cable line to ensure
telecommunication service between the Ma’an exchange station and the M-2 1E. A
new telephone exchange facility {Remote Line Unit (RLUY}) is planned to be installed

g-15



within the M-2 IE. RLU will be connccted to the Ma’an exchange station by an
opticai fiber cable line.

-3} Internal telecommunications system

Some Splice Boxes (SB) will be installed on the sidewalks and connected to the
- new RLU by metallic telephone cable lines, so that subscribers can easily be
connected to SB at any time.

“The cable will be put in plastic sleeve pipcs and buried along the roads in the M-2

9-16



9-7 Development Phasing and lmplehlemaiion Schedule
The schedule of the project implementation is shown in Figufc 9-7-1,

The development of the overall site area is planned to be executed at a certain fixed
period of time. The projcct completion is assumed to be at the end of 2005, and the
commission at the beginning of 2006.

Complé_tioh of the construction, starting from the initiation of the desighi_ng,‘is
assumed to take three years, thus, the site acquisition should be completed before the
exccution of the designing. ' : '

9-17



9-8 Investmeént Cost

- The investment cost has been estimated based on the same assumptions as those for
the A-2 IE.

‘The investment cost of the M-2 I is estimated to be JD 11.69 million. The cost for
“external facilities to be borae by agencies other than JIEC is JD 3.38 million. Details of
+ the estimate are provided in Table 9-8-1.

- Sumnary of Investment Cost for M-2 1IE

“(Including Tariff and Sales Tax) -
(Unit: Million ID)

_ Cost
1. Land acquisition cost NV
2. Construction cost ©9.30
3. Engineering service cost 0.56
4. Administration cost ~ - 0.20
5. Contingency cost S I 1
- I Investiment cost for M-2 15.69
CIBE(14243+445) S
I1. Investment costfor -~ - 3.38
cxternal facilitics to be :
“borne by agencies other
than JIEC

Total 1507

Breakdown of the construction cost is shown below.

Breakdown of M-2 IE Constmcnon Cost
(lnc!udmg Tariff and Sales Tax) .
(Unit: Million ID)

Local . Foreign - Total
Portion Portion '

“Cut and fili 0.60 0.00 0.60
Ftash Flood 0.00 0.00 0.00
Road : - 0.61 S 000 - 061
Drainage : 0.15 0.00 0.15
Water supply o . 0.32 0.13 0.45.
Sewarage _ 141 234 0 375
Elecmcﬁcﬂily o 032 - 2.09 2:41
Telephone facitity .~ 009 - 0.12 - 0.21

" Park . o013 000 . 0.13
:Admmlstrauoncemcr' 04 001 015 -
Miscellancous o 0.38 - 0.47 085

“Total R 4.15 © 516 9.30




The investiment cost for the M-2 IE, less tariff, falls to JD 10.69 million. The
§ investment cost for external facilitics to be bome by agencics other than JIEC would be
: JD 2.55 million. Table 9-8-2 provides the details. '

Sununary of Investment Cosl for M-2 1E

(Excluding Tariff, Including Sales Tax)
(Unit: Million ID)

' _ ‘Cost
1. Land acquisitioncost - 012
2. Construction ¢ost , 8.48
3. Engineering service cost - 0.51
4. Administration cost - 0.20
5. Contingencycost = -1’38
I. Invesunent cost for M2 10.69
0 IE(142434445) - :
II. Investment cost for - . 2.55
. external facilitics to be
bome by agencies other
than JIEC S
Tol 1324

Rreakdown of the éonstmction Cost is shown béIoW.

: Bre'tkdown of M-2 IE Conslrucuon Cost
(Fxcludmg Tariff, Including Salcs Tax)
(Usit: Million JD)
Local . - Foreign ~ Total
. _ Portion ~ ~ Portion S
Cut and fill ' 060 .00 0.60

. Flash Flood 7 000 000 - 000
" Road : 061 0 000 061
Drainage - : oo 01s s 000 0.15 .
Water supply S 032 02 0.44
Sewarage - 141 2.34 3.5
Electric facility 0.32 1.39 1.7t
- Telephone facility 0.09 0.08 0.17
Park : 0.13 0.00 0.13
Administration center - 0.14 0.01 0.15
Miscellancous - 038 039 077

© Total 415 433 848




9.9 Institutional Framework for Execution and Management of the Industrial Estate
(1) Organization in charge of execution and management

As the execution and management body of the industrial estate, JIEC is regarded to
" be the most appropriate organization for its experiences and achicvement of
development of industrial estates. Moreover, it seems that there is no other strong
candidate, public or private, comparable to JEC to develop an industrial estate of
~ public nature at this site with }imited industrial accumulation. .

~(2) Division of responsibililiés and cost bearing

Division of responsibilitics and cost bearing among relevant organizations for major

task items related to construction and management of facilities are in a similar way to

the A-2 IE except that roles of ARA in the A- 2 IE should be played by relevant utility
_ '1genc1es or local governmems

: chular paymem for major fac;mles is made also as in the case of A-2 1E after the

CO[ImlCﬂccmenl of the opcrauon

(3) Administration and ancillar}' functions

‘The indicative number bf staff for administration of the estate is estimaied to be
"approximately 20 as shown in Table 9-9-1,-based on the data of the two existing

estales.

A comumitlee should bc orgamzcd to coordmale aclwmcs of the industeial esme :

involving rt,pr«,sentalwes of the investors aid concerned pubhc agencies.

Ancillary funclions to support the industries in the esmlc should also be located in -

the ancillary buildings.



9-10 Project Evaluation
9-10-1 Financial Evaluation

The financial evaluation of the development of the M-2 IE pro;ect was conducted
from the point of view of JIEC, the cxpecled executive agcncy of the pl’D_](‘Cl

(1) Capital cost

‘The total construction cost including custom duty and sales tax was estimated atJD |

" 11.7 million covering the IE construction cost of 3D 'H.G million and the land

acquisition cost of JD 0.1 million. The total cost includes a foreign cumncy‘pbnimi of

JD 6.4 million (US$9.0 million equivalent). The OU!SIde agency costs for

infrastructures of JD 3 4 million is not included in the above amount.

(2) Operation and n’min!enémc'e (O&M) co'sl's

The same percentagc rates of O&M cosls to lhn conslmcuon costs of cach facility
and cqunpmcnt were apphed as those apphed for lhc A-21E project.

(3),R_eplacemcm cost

Thc reptacemem was conmden,d for the water supply facilitics and the sewcrage
plant in the 261h ycar from their operatlon start. These were incorporated in the cash

- flow of FIRR compulauon table. Other rcplacements were, duc to the length of lhelr :
o economlc hfe nol considered dunng lhc evahianon pcnod of 35 years

{4) Land acquisi}ion g

The land with a g_rdés arca of 80 ha was assumed to be pufchased in 1998 in this

~ Study. The unit price of the land was assumed at JDG.15 /m? in this study.

- (8) R'cw:nuc .

“The revenue will bc is accrued from the Snllmg and leasing of the factory lots The

selling price of factory lots was set at) 020.0 fn12 and lhc lcase rate was set at JD2.0
m2fyear in this s!ucly ' o

6 ) FIRR compu’lalion

Based on the cost and benefit stated above, the FIRR was calénlated for the
evaluation period of 35 years as shown in Table 9-10-1 and 9-10-2. '



For the generation of benefit, it was assumed that factory lots will be fully sold out :
_ within five (5) years after their completion at cumulative rates of 30%, 50%, 70%, 90% _ im
-~ and 100% in each year. e

The result of computation shows a FIRR of 1.5% for the cost including custom duty
and sales tax and 3.1% for the cost including sales tax only. " As mentioned in the
" financial cvaluation of the A-2 project, it is desirous that the FIRR valuc of a project

- excecd the range from 5.0 to 10.0 % in Jordan in recent years. As presented in this
section, the FIRRs for both cases are less than this range.

(7) Sensitivity test of FIRR

A sensitivity test was conducted for the derived two (2) FIRRs by varying both the
cost and benefit by 10%. The results are as shown below.

- FIRR with costs including custom .- FIRR with costs incliding sales tax
- duty & sales tax ' '

cost cost: | cosl B R coslg_. cost | cost
+10% [ nomal | <10% | | | +10% | normal | -10%
‘benefit ' ' N | benefit S ¥
N.A. N.A. 1.5 : - NLA. 0.7 -3.1 .
-10% . _ ) . -10% 1 :
benefit | ' ' benefit | - o S
N.A. 1.5 | 3.7 : S 1.0 - 3.1 ‘54
normal | e e L nonmal o S B
benefit - o benefit | R :
. ' 1.5 | 35 .| 58 | f 3.1 © 5.2 215
+10% | N o +10% e : o
Remarks; 1) N.A. stands for "not available”. C
2)" Unit benefit for notmal coaditions:
- Selling price - 1D 20.0/m? -
- Lease rate 1D 2.0(an2f)'ear

Under the most advantageous conditions in which cost was reduced by 10% and the .
benefit was increased by 10%, the FIRR values for the two cases are raised to reach the
desired range. ' ' B '

A more drastic change was assumed in the tables below in which the selling pricé of
factory ot was set at JD25 /m? and both the cost and benefit were varied by 20%.
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- FIRR with costs including custom - FIRR with costs including sales tax
duty & sales tax :

cost cost - cost “cost cost 1 cost
+20% | normat | -20% +20% | normal | -20%
benefit . - benefit ' -
N.A. 1.5 6.2 N.A. | 3.1 8.0
-20% | -20% . _ : ‘_
benefit | . T - benefit | . a
, 2.3 62 |14 1 4.0 8.0 | 135
normal . - nermal : _ e
benefit | _ o Cvewere | .}
o 6.2 104 | 16.2: . 8.0 j§ 125 18.8
+20% o . +20% . : i

Remarks; 1) N.A. stands for "not available”. -
2) Unit benefit for normal conditions:
- Selling price & JD 25.0/m?
-Leaserate : JD 2.5/m¥fyear

* Under the conditions’ in ‘which cost was reduced by 20% or the benef:t was
increased by 20%, some FIRR valuce excced 0%, - '

t _Meanwhile, an exarhina'tion was made to find out what level of selling price can’
makc a FIRR 10%. For the cost including custom fluly and sales tax, the FIRR can
reach 10% by the selling price of JD29. 2 fm? (cquahzmg rate). Ang for the cost’
mcludmg salcs lax only, the' FIRR can rc'ich 10% by the sellmg price of J DZ’) 3/,

~ 9-10-2 Economie Evaiuation

(1) Criteria for economic evalualion

The’ cconomlc evaluation of the M-2 {31 pro;ccl was COI’IdllClLd from the point of
view of the Jordan's socio- economy as a whole by the criteria of EIRR. The market
price was adopted as the substitute for willingness-lo-pay (WTP) of purchasers and

- was considered as the economic benefit of the project.

A{2) Fcononiic cost

" 'The economic cost of the M M-21E pro;ccl was eslmlatcd based on. thc fmancmi cost
mcludmg neither custom duly nor sales tax. ' !

The same assumplions as being made for the A-2 IE project were adopted for the M-
2 IE project including the standard conversion factor, shadow wage rate, the value of
Jand and the inclusion of the outsiders cost for infrastructure facilities.



(3) Econbmic benefit

The WTP index of a factory lot in the M-2 1E was assumed at JD20.0 /m? which was
considered as the market selling price of the M-2 factory lots, being adopted as the unit
cconomic benefil in the economic evaluation of the project.

(4) EIRR computation

“The result of computation of EIRR is shown in Table 9-10-3 and an EIRR of 6.3%

- was derived.

-As:s'tat_ed in the A-2 IE project evaluation, it is desirous that EIRR lic or exceed the
; ‘range from 5 to 10% for a project to be justified in Jordan. The above computed EIRR
“shows th'at M-2 IE is economlcally viable from the point of view of the Jordan s socio-
economy as a whole.

'9- 10-3 Socio-economic Evaluation
~ (1) Prospects for employment creation and resulting population increase

In Table 9-10-4, the'ekpec(ed number of em.ployeés' i_n_lhe" M-2 IE are calculated ' as

~ 4,526, based on the data from the Industrial Survey 1993 and the Inves'lmént Demand -
Survcy conducted in this Study. Tt should be noted that this numbers will be realized only . -
when all available spaccs in the M 2 IE with 80 ha are'sold of leased 10 the relevant

industries and they build ffactoncs employ necessary cmployccs and start Opermton al a
full camcuy Such atime will be soie time alter the year 2010 '

~ Based on this number of employees, Table 8- lO 10 calullalcd lhc expccled tot'i]
population increase resulted f rom the M-2 IE proyect as 36,505, based on the fo!lowmg
Lwo assumptions: '

1) For one employment created in the manufacturing _séclor. about 0. 56 employment in
the service séctor will bé created, Since there is no data’ availablc in Ma'an. to
- calculate this rate, the rate of 0.56 is borrowcd from the rate in Aqaba which is

'_ obtained froni Aqaba Town Masier Plan Review . prt,p'irt‘:d by - Aqaba chlon'
'_ Aulhonly S0 4,526 cmploymenl in the manufaclurmg sector will create 4,526 x

0.56 =2, 535 emp]oynk nt in the service seclor.

'- 2) 'the total number of popula{ion incr_easc is cakenlated by muliiplyihg the total

number of new employment created by the M-2 IE project (which is the total of .

cmployment in the manufacturing sector and cimployment in the service sector, that
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is, 4,526 + 2,535 = 7,061) by the dcpcndcncy rate in Ma'an Govemorate (which is |
the rate of the total population to the employed population). Based on the sampling
survey in Employment, Unemployment and Income Survey 1995, the dependency
rate in Ma'an is calculated as 5.17. So the total population increase is expected to be
7,061 Xx'5.17 = 36,505.' But it should be noted that the dependency rate in future

- will be less than 5.17, because there will be less unemployment due to jobs in' the
{E and the cmployees in' the modern manufactuning sector tend to have a smaller -
number of children. So the projected population: incréase of 36,505 should be
considered as the maximun possibility for the sake of impact assessment. ' ‘

(2) Impacts of employment creation on vulnerable groups
1} Women

Among the employment created in this 1E project, the number of female émploycc"s
is calculated as 266 in Table 9- 10-4, “based on the assumphon that the proportion of
female employees in the total employees will be the same by industry,: which is
calculated from lhc data in [nduslna] Survey 1993. In textile, wearing apparel and
industrial chemicals (drugs and medicines) industrics, the average percentage of the

female w orkcrs in lhc total cmploy ces is more than ’70% so 14 companies in wearing

 apparel mduslry w hich will invest in the M-2 IE are L\p(‘C!Cd to hire the total of 135

female cmplo;ccs “ hile 5 compamcs in lmlhc-r mduslr) are c\poctcd lo hire thc total
of 99 fcmalc emplo;ecs '

‘ 'Although lhis_numbcr of female cmplo'yménl sounds small, the impact of these
em'pl'ca)mclnl on women will not be small, because cmploymcnl Opporlunmcs for
wonien have been fimited in the consery alive Southern Districts. Since in the Istamic
sociely wonien have difficultics to live away from their familics, the most of female
workers will be hired from the locatity. This new cmploymcnl opporlunitics in the
manufacturing sector will surc]y promole women's participation in the society and
cnhancc W omcn s intage as equal partners in Jordan s dev clopmcnl

- 2) Bedoum o

In Ma'an Gofembfale,- about 50% of popﬁlation is considered as Bedouins, which

- ‘mcans there are about 40,000 Bedovins scatlcring 'mosl!y in'_ the desert area (Badia) of the
33,163 km?2. The most of Bedouin population settle down in villages such as Al-Jafr, Al-
-~ Mreiga, Ail, Adruh, Al-Huseinia, Al-Sadga, Basia, Bacf'Al-Dabaqal and AlgFarddkl1,

and only a few families comie near Ma'an City for grazing. ‘The setiled Bedovins usually
move from one place to another place for grazing during the summer, and sctile down in
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villages for harvesting during the winter. So the loss of grazing land by cstablishment of
the M-2 IE iith 80 ha will have the minimal impacts to the Bedouin famitics, becanse 80
hais relatively small area compared with the whole grazing area and the area of the M-2
I¥ docs not have any water well nor have significant number or species of fodder for their
livestock.

These da);s- many Bedouin familics' choose to settle down: and look for job
© oppoftunilics, so employment opportunities created by the M-2 1E project will be very
] attractive. Bedouin people taditionally tend to prefer jobs like guards and drivers, but
since ybuné generation of Bedouins becomes cducated, they may have a good chance of
© getting other types of jobs. More importantly, suppori to the settled Bedouin familics is
very important in order 1o improve their education and health status, and ultimately
increase their income gcncration opportunities. Espectally education of Bedouin women
s very nuich needed to enhance their living conditions, 'b_ccausc many Bedouin women

- suffer from illiteracy and ignorance.

Since the M-2'16 is not frequently used by Bedouin peoplé,i the companics in the 1B~

- will not feel z'm)"'prcsé‘urc from the Bedouin to chiplby unnecessary number of them. But

it will be wise for the companics investing in the 1E to help to improve the socio-

‘economic conditions of Bcdoum people Iwmg near the IE by ﬁnancnaﬂy and technically
supporting Queen Alia Fund's’ (QAl s) progmms to educate Bedoum pcoplc especially

females, and help them generate incomes; rather than hinng unncccssary workers. In Al-

Sadqa, QAF 'C()_nducis"a mg weaving project using Bedouin women's iriditional skil} lo
weave the Tug. QAF now markels lhcir producls rainly at- Ma'an and Amman, but they

hope the creation of the M-2 1E will mcrcasc the demand for lhcnr rugs and other producls -

in Ma'an so that Bedouin pcople can bcncﬁt from this project,
{3) Impacts of population increase on' social _inl'raSlmclurc

Projected population increase of 36,505 some time after the year 2010 resulted from

the M-2 1E project may sound a big number to a small city of Ma'an which now has a

population of about 40,000. ‘Although Ma'an:Govcmbmle docs not have a long-term

housing development plan to cope with' this magnitudc' of population increase, there is
still enough time for Ma' an Gowmomte o study’ the future balance bem'ccn the-

_ popuhtlon increase and the ncccssqry housmgs as well as housing-related infl rastructure
" such as roads, waler, clcclnc:ly, sewage, phones, ele. So it is advised that Ma'an
Governorate, in collaboration with Departiient of Housing and Urban Development,
should nrake a long-tcmi plan to increase the housing capacity in accqrdanéc with the
projected populdlion increase.
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9-10-4 Environmental Evaluation

Environmental impacts from the proposed project were assessed and evaluated for
environmental elements that were chosen in the Section 7-4-1(1).  In the assessment
process, firstly future environmental goal for the particutar environmental clements are set.
Then, the present and future conditions in the proposed area are studicd based on
literatures and ficld sutvey. Th:irdly,f the present condition in the Amin;'m Industrial

~ Estate and the performance of environmeatal management of the factories in the' similar

categorics of industrics to be located are studies. Conlbiliing the findings in Amman and
expected future condition of the proposed project arca, environmental impacts from the
proposed development and industries are estimated.  In conclusion, environmental -
impacts are cvalvated by comparing the future environmental goal and estimatcd impact.
Among the environmental elements chosen in the Sccijon"l—d-i(l),' those related o -

social impacts arc assessed in the previous section.
(1) Possible impacts and cnvironmental goals

The dcvc:lopn.ient. of the M-2 I will alter the natural '\_'egcmlion of the 80 ha site. . The
possibfcl cmission of air poliutants, water poliuntants and solid wastes from industrics
lc.\'p'cctcd t_ol be located are listed in the following mblc. The development will also
generate traff ic for comniuters, loading and unloading products and wasles. '

- Possible  gascous | Generation of hiquid | Generation of solid
cmission, - noise, { wasle ' | waste
g : vibration 1 “ ‘ - _
Weaning apparel ' fabric, thread
- - Leather products - . R _ leather picces
- Wood & cork|odor from  paints, | solvents . - wood chips
- fumituie : solvents, adhesives :
_ |noise L ' :
Glass & non-metal| Cd, Fu, Pb, soot }SS, pH glass chips, ceramic
mineral : ' ; chips
Transport - | noise R solvents, oil, soda - | metd chips
- Equipment _ N .
Waste . water | odor ' - f(treated water to be|sludge
Ctreatment plant - | : ~ fused for irngation) :

~ For the assessment of significance of those impacts, fuiure environmental goals for
cach environmental clement are sct and Iistext in the following table. * Thosc goals aim
that the development does not create negative impacts on local natural environment,



. Possible Impacts Future Goals

Disposal of industrial wastes Appropnatc treatment and disposal measures (o be
taken for municipal and special wastes generated at
the Industrial Estate

Possible flood damage No short-term, long-term impacts from floods |

Loss of tlora and fauna No extinction of significant flora, fauna and habitat

“(2) lmpact assessment

IS Waste generation

' Accordin‘g to the Muﬁicipal Waste Management St:udy by JICA in 1996, Ma'an

Final Disposal Site is located about 15 km east of Ma'an City. It has a design

capacity of 1,250,000 m* and scheduled to be in operation until the year 2033.  The

study reports that the condition at the site is the best among the facilities studied in the
report, where day-to-day cover of wastes is executed.

By the dc#i:!opmént of the JE; the amount of wastes received at the Disposal Site
~ willincrease.  The site has sufficient dcsngn capacity and cxcellent opcratlon lhcrc is
no need for urgcnl extem an or opemhonal improvement.

Rc’gardin'g the managemcm of hazard_ous wastes such as solvents, the time frame
for the compl_c.lion of the central disposal facility is currently unknown. ~ There is
- possibility for uncontrolled illegal disposal of hazardous \;vastc‘s when JIEC and Ma' an
- City do_ not pr()vidc propcr guidancc and control. : o |

‘From the above discussion, it is concluded that lhu futun, envaronmenial goal will

" be achieved éxcept the issue > with hazardous wastes.
2) Flood damage

The aréa the IE is located has several small wadis running eastward and is covered
with shallow alluviumi consisting of sand and gravel. - There are fols of gravel of 15
cmito ?S cnin dmmeler prob’ibly brought by the ﬂood flow.

- Tiu_: site of thc IE is decided so that it docs_ ot mclu'de relatively large wadis in the
area. ‘The gravel obser:ve'd_ in the site are mostly set in bard alluvium and no sign of
recent waler flow was observed. | Also, the wadis are divided into many branches
and it is assumed that flood flows in the area are mainly shallow and velocity is low.

From the above discussion, the future environmental goal is expected to be
achieved. '



3) Loss of flora and fauna

Even though grazing activity was obscrved in the area, the area anﬁund the IE site
supporls very scattered vegetation.  The vegetation type is typical of the Saharo-
Sudanian climate that spreads in the wide area along the Desert Highway.  Therefore
the impacts of the IE development on the existing flora and fauna will be negligible.

9-10-5 Overall Evaluation

Though the indices for the financial and economic viability are rot high, they could be
upgraded 'if selling* pricefleasing rate is raised and cost is reduced. ' Meanwhile,
considerable socio-economic benefit including cmployment generation can be expected”

while no serious environmental impact is anticipated.

"It is recommended that the industrial development including the construction of the
recommended the A-2 IE in Aqaba be closely monitored and decision be made whether or
not the M-2 IE be implemented together with its timing for iinplementation, considering

< the fun:clflon of Ma'an for SUprriing Aqaba and their close il]dl:Slria] linkage expected in

- the coming years.
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Table 9-3-1 Development Area of M-2 Industrial Estate by Categories of Indusiry

J /1 2

Jordanian . {Nos. of Fércign (Nos. of Additiopal  (Nos. of Nos. of
ISiC * Industrial Category " Demand - Factoryloty  Demand  Faclory Lot)  Demand  Foctory Lotd  Total - Factory Lot)

o,

1 ' Food, Beverage and Tobbaco
. 3114312 Food manufacturing -
3 Beverage .
R | ‘T:eui!e.. Apparel & Leather
n | Texlile :
m Wearing Apparc] , ‘_ 24 (Y N © 04 Q) 28 (14)
33 | Leather Proc_!ucls o -l C200 0 (4) | .50 (k) 250 ._(5)

Wood and Wood Products

ued
Tt

13311332 Wood & Cork Furnituse e m B o 100
KE] Péper_]’loduﬂ; . | L
331 Paper
542 Prim:ing
15 Chemicals
151 Cheeical
156 Plastic Prodocts
16 Nop metaltic Mineral Prﬁdhcls
| 362/369 Glass & Non-Metal Mineral 168 () | 2w 200 08)
38 Fabricated Metal.hiafhinery . . | | ‘
a8} Fabricated Metal
s Machinery
383 Eectrical Machinzry _ :
384 Transporl Equi;;ment o : '5._0. AR IR ¥ I | (7l); : ‘ .6.0 : E (6)_
38 Professional Eqixi;im:em. | - | | |

Totat . 492 N 50 (5 0 96 ¢ (® 638 (49)

Gross Developnient Area (ha) : o N P 80,0
1 Referto Table 7-3-3 : ' . T
12 luis presumed that ebout 26% or 9.6 ha of the demanded area ean be added
1o the demand identificd by the investment demand survey.
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Table 9-4-1 Land Use Plan of M-2 1E

ey Arca
& (ha) ()
1.Factory lot 63.8 79.8
2.Road - 6.8 - 8.5
"1y Main Road(22.0m) . 1.3
2) Coltector Road{18.0m) . 5.5
3. Utility. S 2.1 2.6
- 1y Water supply facibity _ : 04
" 2y Sewage treatment plant © . - S B
' 3) Electric facility ' 0
- 4) Comswunication facility 05
4 Administration cenler .' 14 | 18
5.Park ' | 1 23
6.0thers 4.0 5.0
- 1) Buffer zone(10.0) . : . io :
. 2) Pedestrian(6.0m) . . 0.1 S
o0 - 160.0

Total = - : 80.
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Table 9-8-1 Invesiment Costs for M-2 IE
{inclusion of custom dulics and general sales tax)
Unit: 30 1,000

Item Local Foreign Total  Other agency (%) §‘
(1) Land acquisition cost 120 0 120 0 {0)
{2) Compensation cost & 00 0. O
{3) Construction cost
30Cutand ill - 600 "0 €00 ©)
32FashFlood 0 0 0 0 (0
© 33Road 609 0 69 0 O
: ’%4 Drainagc. S . L 148 0 ' 148 0 (0 ..
3.5 Water supply - ‘ :
1) Conveyance pipe o B SR 7 63 630 (91
© 2) Distribution pipe - | _ 90 ¢ o3 183 0 O
3) Reservoir - o 196 -8 04 0
36 S.cwe‘rage . S | :
DSewer . @6 0 He 0 @
2) Scwage treatment - . I,250 2,340 .1'4.600 _ | 0 . (0)
EX: E:Icctric fécilily ' : . o .
1) Distribution system | | a2 2,09 o a5 0 L@ i
2) Extension of eXisting substation 0 B ¢ B | - 1,587 (100) _' |
3) Transmission line ._l] o 0 q 696_ (.l()O)'
1.8 Telephone facility %0 18 208 159 (43
3.9 Park - 133 6 133 0 O
3-10 Administration center 42 8 . 150 0 (0 f
3-11 Misceltancous (10%) o a9 86 207 @n
Sub-total (3) 4,143 5162 - 9,305 33719 Q2D
(4) Engincering services 12" 4467 558" 0 -
(5) Administration cost 200 o 00 0. -
(6) Contingency ((N+H+(SN x 15%: 668 841 159 . 0. -
Total Construction Cast (VHAM(GIE)) -5.1’23 6450 11572 A ey
Totat of the I’omgnpomonm USS$ (1,000) - - 9,094 . o - . ; :
Remarks; *3= Subloml(i)xﬁ% *]=*3 x 20%, ¥2= *%xSO%
. : P ~ 1 include : : ©include
Total constmclion cost | Total’ other Tolalconstr_uclion cost - Total other
! : __AREnCY ' afcncy
net: JDisqm = - i 1814 2344 net; " USS/sqm= | - 2558 | 33.04 ' g
gross: IDfsqm = | 14.47 | 1369 gross: USS/sq.m = i 2040 | 26.35



Table 9-8-2 Investment Costs for M-2 |E
~ (exemption from custom duties and inclusion of general sales tax) .
~ Unit: JD 1,000

ftem " Local, :Foreign " Total  Otheragency (%)
(1) Land acquisition cosl 120 0 . 120 o - (0)
(2)Compensationecost L . L
(3) Construction cost ‘
3-1 Cut and fill S ew S0 0. @
3.2 Flash Flood. N 0 0 ¥ )
33Road S S ) 6 0 @
34 Diainage N 0 148 0 ©
: 3-5:\\’_ater'sup|::rly | S | : |
~ © 1) Conveyance pipe - - 31 31 | 62 o e17 '(';S‘l)
2) Distribution pipe | 90 % 0 W
3) Reservoir ‘ S 196 8 W D
36 Sewcrége _ ' : _ ' _ _
CSewer M6 0 M6 0 @
| )Sewageueatment - 1260 230 360 0 ()
37 Blectric facility : SRS -
. 1)Diswibutionsystem 211396 ;1,71'? 0 ()
2)Exiension of existing substation 0 0 0 1075 (100}
-3y Transnuission Ii_nc_ o 0 0 . 0 497 (100}
3-8 Telephone facility 90 % 168 (31 @4
39 Park : - 133 0 133, o ©
310 Admiﬁis_uaaim center L - 142 5 147 0 (O
'3.-141 .Misce.llancous'(ll)'%_) . n 1485 171 232 23
Sub-total (3) ' 4,143 4,340 8,482 2552 (23)
{4) Engincering services - 102" 407 509" 0 -
(5) Administration cost 200 0 200 o -
(6) Contingency ((3)+(4)+(5)) x 15% | 667 712 1,379 0
‘Fotal Construction Cost ((1)+(4)¥(5}+i6)) ' AR 5,458 10570 . 2552 (19
“fotal oflhe forugnponwnm US$ (1 000) _ B . | 7,696 s - - -

: Remarks LR E Sub tolal(?-)xﬁ% ¥z *1:(20% )= *3x80%

_ ‘ _ “include o : inc!udé 1
Tolalconslruciioncosl' : Tolal ¢ other Total construé¢tion cost Total other
f ' agency i agency |
Cnet: IDisgm o= | 1657 | 2057 1 net: US$sqm= | 2336 | 2000
gross: ID/sqm = | 1321 | 1640 gross: USSfsqm= | '18.63 ‘i 2303




Table 9-9-1 Number of Staff for Administration at M-2 Industrial Estate

Tasks No. of Staff

1. Overall management & office administration 7
- General manager (1) '
- Information specialist {1}
- Clerks (1D :
- Secretary (1)
- Drivers (1)
- Laborers(2)

2. Accounting &_ﬁnémﬁial management . 2
- Director / accountant (1) : o
- Secretary (1)

3. Pfom_olion of investment o2
.- Director (1) :
~Clesk (1)

.4, Watct supply & wasle watcr treatment 2
- Director / engineer (1) '
- Technician (1)

5. Environmental protection ' o 2 A ?
- Director / engineer (1) ' S g
- Technician (1)

6. Mai'nt:cna:n(':e : : 3
- Technicians (2) ' ' '
- Laborer (1)

7. Planting _ R T
- Technician (1) ' . T
= Laborer (1}

“Total - 20



Table 9-10-1 Compulation of FIRR for M-2 IE Project

(With costs including custom duty arid sales tax)

1) The costis estimated based oo 1998 constant prices ineluding the custom duly and sales tax.
2)  O&M: Optiation and maintenance ’

Q&M Costs Benefiy
. Q&M  Pesonned Landfor  Eand for - Totat
No. Year Capital Cost  Cosls Cost Land Cost Total Cost  ~ Sake Fease - Selling Leasing ~ Benefit R-C
DI (DI  UDIAY)  (DIor3)  UDICA3)  (sqm) {sqm)  (JDIOMY)  UDIOAY)  UDIOf3)  UDLOAN)
1 198 186 120 306 ' ) 0 .306
1 199 3857 3.B57 i) 3847
3 2000 7.819 7519 o 7529
1 2001 93 27 100 93700 55700 1.914 191 2108 2,006
5 2002 122 43 166 63800 ¢ 159500 1.276 11 5555 1929
6 2003 170 62 32 63800 213300 I 2T Y A K53 1,490
7 2004 219 80 299 63500 2187100 1276 . 5™ L.&SO 1851
§ 2008 293 8 332 31900 0 3H6000 633 638 1216 S on
9 2006 3 89 332 S 319090 638 - 638 306
10 2007 2t 89 332 319000 633 638 306
12008 243 © 8 332 319000 633 638 306
122000 213 C 89 332 319000 638 £38 - 306
13 1010 243 89 kx¥] - 319000 633 638 T
14 2011, 243 © 89 332 319000 638 638 306
15 10)2 213 59 332 319000 638 638 306
16 013 243 89 332 319000 o633 638 306
17 2014 C 23 §9 332 30000 638 638 306
18 2015 243 89 132 -319000 638 638 306
19 2016 243 59 33 315000 638 638 306
20 2017 it} §9 332 315000 638 - 638 306
21 2088 243 £9 332 315000 638 638 306
22 2019 It 29 . 332 - 319000 638 638 308
23 202 243 89 - 332 319000 £38 - £38 306
24 2021 T 243 89 332 319000 638 " 438 306
25 201 . 213 8% 3 319000 638 | 638 306
26 200 2350 213 89 2632 319000 633 638 -2,01
27 202 C 243 8% 1} 319000 638 638 D306
28 2015 233 39 n 319000 638 838 106
29 2026 213 89 m 319000 638 638 306
30 w027 . 243 89 KL} © 35000 638 638 306
3 208 243 . 8y S an 3i9000, 638 638 306
32 09 f 293 8% k%)) 319000 £33 638 3%
© 33 203, 243 T80 o " 319000 638 638 06
‘34 200 243 89 in 315000 633 638 306
Lo 38 0n 113 iy < an 315000 638 638 . 306
NPV (10%) = 11351 : 7095 3,666
© Notes: - FIRR= 15%



Table 9-10-2 Computation of FIRR for M-2 1E Project

{With costs including sales tax)

1) The cost is esimated based on 1996 prices including the sales lax.
2} O&M: Operation and maintenance

9-36

Q&M Costs Benefit
) Q&M  Posopned Landfer  Landfor Total
No. Year Capital Cost  Cosis Cost LandCost TolaiCost  Sale Lease Stliing__ _lLeasing Benefit B.-C
GDI*3)  (DI6M3)  (JDIGA3)  UDI0A3)  URIOM3)  (sam) (sgm)  UDIO*3)  ODIOA3}  (IDI0A3)  (JDIGAY)
1198 170 120 290 0 290
2 199 sH 350 0 -3,523
© 32000 6.878 6.578 _ o -6.878
4 2001 67 27 93 55700 §5700 1,914 191 2108 2,012
5 2002 1] a5 155 63800 159500 1276 319 1.595 1440
6 2603 (21 ) 218 63300 | 223300 1.276 SR R B 7 1,505
7 2004 200 80 280 63800 1287100 1,276 51 1Rs0 1.5%0
8 72005 m 59 “ihan 31000 3195000 638 638 1,276 068
C 82006 22 “89 311 315000 638 638 327
LG 2007 mn (8% S31 319000 638 638 s
Trr 2008 m 89 ‘31 319000 638 638 37
12 2009 222 59 i © 319000 638 638 k1Y)
13 1010 222 89 o3 319000 633 638 317
M4 201 273 89 :311 © 319000 6313 638 N7
“is 2012 2 89 an 319000 633 £33 kYY)
{16 2013 222 89 N 319000 633 638 a
177014 223 89 31 - 319000 638 638 m
18 2015 222 9 313 ~ 316000 638 638 m
19 2016 222 89 311 315000 628 633 k¥
20 1017 212 89 311 “3§9000 638 633 317
21 2018 223 89 311 319000 638 638 327
72 2019 e 29 an 319000 638 638 - 327
23 1020 222 59 3N 359000 638 638 3
24 2021 22 89 3 319000 638 638 3N
25 2012 om g9 .3 -314000 638 638 31
26 2023 2350 222 89" 2,661 319000 638 68 2013
37 2024 : YY) 89 an . 31909 638 . 638 3
28 2025 - 222 89. 3N 319000 638 638 i
% 2026 m 89" n 319000 - T 638 638 Y
‘30 2007 m 89 31 315000 " 638 - 638 31
31 2028 222 & an 319000 . 638 638 i
32 2029 T 59 n 315000 . 638 638 37
33 2030 212 59 T3 219000 638 638 327
34 203t 12 ;89 n 319000 . 638 638 321
35 2032 m 89 an 319000 638 - e . ;I
' NPV (10%) = 10452 1695 2787
Netes: " 'ARR= " 31%



Table 9-10-3 Computation of EIRR for M-2 IE Project

2)  O&M: Cperation and maintenance

. O&MCosts ‘ ' Benefit
O&M  Pesonml " Landfor - {andfor Tolal
No.  Yeas Capital Cost . Cosls Cost . TotalCost  Sake Lease Selling Leasing ~ Bemtfit. - B-C
UD10*3)  (IDIOA))  (JDIGAY) - (UDICAR) - (squ) - (sqm) - UDI0A3) - JDI0A3)  GDIOAY) (JDL0A3)
1o1es 145 148 o 135
2 199 3633 kYA ' 0 -3.633
3 2000 712 an _ ' 0 -1z
472001 13 Y T 95700 93100 - 19M 191 2.108 L2065
5 00 22 45 66 63300 1 - 159500 L6 319 1,595 1.529
6 200 3 62 ) 63800 223300 1,276 7 1783 . 163D
7 2001 Lo39 80 119 63800 . 2B7100 1276 514 - 1880 1,731
© 8 2008 D 89 . 133 31000 39000 638 U638 s - L3
9 2006 _ S COBY B w0 638 638 508
102007 KT B9 133 CLBI000 638, 633 508
11 2008 ! “89 133 10000 " eag 638 ¢ 50
12 2009 41 89 133 B 11 o' s I : 638 ©o638 508
13 2010 L 89 ‘133 J “319000 .. 638 638 . 1 508
14° 201t 4 89 133 ﬁ 319000 © 638 633 . 508
15 2082 EE) 89 133 o 3000 . 638 . 638 508
16 2003 4 8 133 T 315000 638 . 638 ' 505
17 2014 44 59 133 315000 638 © 638 505
B 2015 4 89 133 Doo3eo0r 638 638 505
1> 2016 44 89 133 ©O3I%000 - S 638 6 508
20 2017 44 8. 133 . 319000 638 638 505
21 2018 + 89 Co133 - 319000 - 638 : 638 . 565
22 2019 M S L 359000 S 638 638 505
23 2020 M 89 133 - CO3%000 638 638 - 505
24 . 202 .M 89 133 BRI+ T 638 635 ¢ 56
25 201 : a4 89 133 : 355000 Do 63g 838 505
26 2003 2,02} S X' 89,2058 S 319000 638 638 1.1 516
27 2024 : M 8 133 319000 638 638 505
28 08 - R K 8 133 319000 _ 638 638 508
29 0% . S £ g9 133 315060 . 638 638 05
30 0m7 : EY] 89 123 315000 : Y 0 | 638 ‘505
31 208 . 45 89 T 133 319000 638 633 “505
32 1009 T4 8 133 315000 | " 638 638 505
33 2030 . Cas &9 - 133 I v B T 638 £33 505
33 2031 : R 89 133 ‘ 315000 _ £33 638, 508
35 2031 T - 89 133 S 31900 638 638 508
NPV (10%) = - 9369 T 74695 1,774
UNotes: - : ' o : ' " EIRR= 6.3%
1) The economic cosi is estimated based on the financial cost of 1996 price Jevel. . :
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X. STUDY ON TIHE PRIORITY PROJECT : T-2
10-1 Qutline of the Selected Site : '1-2 |
(1) Location and access

The site of T-2 Industrial Estate (JE) is located in the boundary of Al Hasa mine
. operated by the Jordan Phosphate Mines Company. It is about 1.5 km cast of the Al
- Hasa i:'ltérchange'of the Desert Highway. The distances from Amman and the Queen
© Alia International Airport are 125 km and 95 km, respectively. The distance to the Port

Cof Aqaba is 140 km, The Hijaj Railway that connects the site wuh Ma an and the porl

of Aqaba runs belween the site and the interchange.

A new arterial toad, the Tafita Highway, is under coﬁstruction. aiid the construction

s planned to be finished by the ycar 1998. The highway will directly connecl Al Hasa
and Tafila with a travel dlsl'mce of 35 km, almost half oflhe route vm Dagrawish, that is
65 k. '

(2) Land ilée :
“The site is idle land in the boundary of lhe Al Hasa mine. The mine is pianncd to

' -scale down and e\entually closed wxlhm 1010 15 ycar:.

' _Thé:rc is old Al Hasa town with a popnlalion of 2,000 on the southwest of the site.
The old town and the site share the same access road from the imerch'mge On the west '
- ;suic of the Desert Highway, the resrdcnual zone for the mme workers is locaied There
are pubhc facxlmcs such as schoo] hospual mosquc shope in the rcsndcmml zone,

(3) Land OWn(’rShlp
The land of T—2 is owned by the Government.,
: (4) Topography and gcology

‘The surface geology of (hc area surroundmg thc sﬂc is the Al Hasa Phosphontc

" The (opography of the sslo is flat wuh small dents ‘at small scale wadis. The sign of

- recent surface water flow was found in the wach The hm:ted section of the bottom of

' the wadl is covered by atluvial deposn In some area outside of the sxtc, pcat rock
covers over the Phosphorlle ' R

“The site is generally flat. When land preparation is necessary, heavy machines used

in the mine can be utilized.
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(5) Watcr resources

There are twenty-two (22) wells that use aquifer at upper chalk quanty rock in the Al
Hasa mine. The depth of the wells varies between 100 m and 210 m. Most of the wells
‘have depth around 150 m. Out of twenty-two, six wells are under operation presently
and other sixteen wells are not used. The total subtraction from the six wells is about 5

million m?/ year. When it is assumed that all the wells have the same capacity and '

-froim those which are not in operation the same amount of water can be subtracted,
average subtraction per well is 830,000 m3 / year and the tolal subtraction from the all
" twenty- two wells can reach 18.3 million m?/ year.

‘When looking at salinity of the ground water in this area, however, large increase of .

water subtraction may lead a significant salinization and must be avoided. The salinity
. of ground water (TDS) is usually 500 ppm. But water from one well counts 3,500 ppm
and several others counts 1,000 ppm. Small increase will be possible with a careful
location plan of the wells. - |

' The'c_ommu'nily at the west side of the Deseit Highway receives water from the B

- mine company. The old Al Hasa town is pr:ol"vi_.dcd water from the Tafila Water
Authority: the amount of water was 123,240 m?*/ year in 1994,

The area has sufficient ground water resource for the size of population and

iridu_st.rial activities. The water supply system of the mine can be utilized in the fuiure.

(6) Electricity

There 'is a 132 kV transmission line in the sité'running north to south. The Al Has'a' :
substation is located nearby On the west side of the Desert Highway, lheru isal3 kV.

clectric distribution line in the new conunumly

For electiic supply on the site, two measures are possible. One is to build a new
substation on the site using the existing transinission line and the other is to lay a new
transmission line or a distribution line from the existing substation.

(7) Natural and social environment

The site is located close to fééiﬂénlial areas which are already suffering from dust

erission of the mine. It i is neccssary 10 prevent pollution such s air poliution and odor
1O preseive decent hvmg enviroament in those communities.
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10-2 Estimated Investinent Demand of T-?industrial Listate

Taking economic efficiency into account, the development of T-2 1E is expected in a
long term in order to utilize the fand of Al Hasa mine and the existing facilities although
prospective investors for the T-2 1E is nil at present. '
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-10-3 Development Area and Categories of Industrics to be Located and Lot Allocation

As for the T-2 IE, industrial categories to be located is proposed on the basis of the

following criteria since the prospective investors for the T-2 IE site is zero at present.

Details are shown in Table 10-3-1.
- Appropriate category of industries for the T-2 1E site
- Appropriate category of industries for utilization of adequate water
- Industrial categorics to be attracted for the M-2 IE site in'consideration of its
similar focatinal conditions as the T-2 IE site |

3 .Consequently, the net development area of the T-2 IE is estimated to be about 672
" ha (gross area : 80 ha) as shov-fn in Table _10-3-1 , and summarized by industrial

category below. : _ _
' Net Development Area for T-2 Industrial Estate

L Industrial C.':neg‘c'nry= Nel Dé\'elopménlArea(hé)' Number of Factory Lot
3111312 Food manufacluring 60 (89%) T T
“33 Beweragé o 18.0(268%) 6
A0 Teaile . 2.4 (36%) 6
C 322 Wearing_aﬁpaml : i.l (1.8%) . 6
323 LeatherProducts . 12 (18%) 6
331332 Wood & Cork fumitore 2.4 (36%) 6.
351 Chemicll . 120078%) 6
362369 Glass & Non-metal mincral ~ 18.0(268%) TR
384 Transport equ_ipmen_i' : 6.0 .(8.9%) : .
Total " 67.2(1000%) 66
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10-4 Land Use and Land P'rcparation'

" 10-4-1 Land Use Plan and Road Plan

(1) Land use

1.and use of the T-2 IE has been planned according to lhe foilowmg conditions and '
basic concept: .
"~ 1) Total area: 80 ha
* 2) Factory lot area: 67. 2 ha
o 3) A flat site was sclected for the 1E to minimize the necd for improvement.
- 4) ‘A green belt will be placed around the IE to improve its environment.
5) The IE will have a full range of wtilities including water supply, sewage
treatment, power supply, and telecommunication facilities. The water supp!y
facility should be located at high clevat:on to facilitate the distribution of water |
~ and the sewage treatment facility should be lacated at Jow elevation to facilitate
- collection of sewage by gravity. Power supply facmly and tclec_ommu_mcauon
" facility should be located f"ﬂ' from each other to prevent mutual interference.
6) The T-2 IE will hav:. an admlmslrauon facility, service facility, and sports

ﬁcnllty
- Factory Sltc Plan .

. Lot Size Number of l‘ac!or:,r Lot

. {hallot)
3.0 6
2.0 6
1.0 . 30
0.4 12
0.2 12

_ Total _ 66

Factory !ot area(ha) 672

The iand use plan for the T-2 IE is :ilnstrated in Flgure 10-4-1 'md the planned arca

. | dIS(nbUllOI] of cach Iand catcgory |s shown in Table 10-4-1,

(2) Road pla_n -

. The T-2 IE will be located in the Al Hasa mine managed by the Jordan Phosphate
Mines Company, approximately 1.5 km east of the Al Hasa Interchange on the Desert

Highway. A new access road will be constructed from the existing road to the T-2 IE.
In the T-2 IE, a main road and collector roads. wiil form the .road network. T-shaped
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intersections will be adopted in consideration of traffic safety, similar the cases of the
A-2 IE and the M-2 IE.

' The road network of the T-2 IE is shown in Figure 10-4-2.

~ The following roads are planned for the T-2 1E:
- Accessroad (220 m wide, 3lancs) - Totallength:  100m
- Main road (22.0 m wide, 3 lanes} Total length: 760 m
- Collectorroad * (18.0 m wide, 2lanes)  ~Total length: 2,310 m

-~ 10-4-2 Land Preparation Plan

The elevation of T-2 IE ranges from 876 mi to 887 m above mean sea level. Namely
land is relatively flat, with only approximately 11.0 m of difference between the htghcst
and lowest points and a gradient of 1.0 to 1.5% climbing towards the south.

~ The land preparation i}lan is prepared based on the same assumptions as those for -
“thie A-2IE. The cut volume will be 400,000 cubic meters, as shown below.

. Earthwork Volume

o . )
Earth cut volume’ 400,000
Earth fill volume . 400,000

10-4-3 Administeation Center and Park E
(nH Adl]liﬂiSlfLﬂiOl‘l center

The administration center will have !hc core lE facnhlles shown below

lncluslnal Estate Admxmstmuon Center Facnlmes Plan '

| )

- o Floor Arca  Land Area
1. Industrial estate admmnstrauon busidmg 600 .
2. Customs and police stations - - - 120 3,500
3. Business center (e.g., bank, post office) 300 T
4, Business center {socnai security ofﬁcc. employment . 330 2,000
office, conference 100Mms, ofﬁccs) . : _ ] v
s. Restauranls retail stores: S - 250 C
Subtotal = : . o 1,600 5,500
- 6. Hospital L D ' s - 1,000
7. Other facilities b - - 3,500
8. Parking lots - : , - 2,000
Cotal ' 1,600 12,000 _
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(2) Park

A park with an area of 0.9 ha, accounting for 1.1% of the total industrial estate area,
will be constiucted. The park will have athletic facililics and a plsblic space.



10-5 Requirement for Utilities/Infrastructures
(1) Drainage

Rainwater in the T-2 IE will be collected by U-section flumes, pipes and box
culverts, and then drained off the IE. The expected amount of rainwater would be as
follows. As for the rainfall intensity, that at Tafila which is geographically close to the
T-2 IE, among the 40 surrey point in the report "Rainfall Intensity-Duration Freqﬁency

- in Jordan® publlshed by the Water Authority in Apnl 1986 has been used:

- Rainfall intensity 12.8 mmv/h
- Return period - 10 years

' (2) Water supply

The total water démand per day in the T-2 IE should be calculated based on the total
site area and the water demand per site area. The water demand per site area is the
' _wcightcd 'avcragc of unit water demand for induslria] caleg’ories to be located in the IE.

The walcr demand for gach mduslnal category has been detcmuned 'u:«.,ordmg to the

same report used in 8-5 (2). .

The followmg table shows lhc water demand for each mdustml calcgmy

Water dcm’md per industeial category (T-Z)

lnduslnal Ca(egor)' : " FactoLot Area  Unit Wa(erDcmand Water Demand

: ; .y & {m Yday) (e fday)
K BIATY -Fodd Manufaciming : 6.0 : 80 - - 480

KIK Beverage L _ 18.0 ' s - 630

321 Textite 2 50 - 120
322 Wearing Apparct a R B I 10 12
an Leather Products 12 -20 - 24
331/332  Wood & Cork Fumniture 2.4 25 - 60
351 Chemical . 12.0 50 600

62/369  Glass & Non-metal Mineral 186 - 18l 3,258
384 Transpoit Equipme-nt o 605 48 : 288

_ Tolal - o . 612 0 BOY 5376

*: Welghtcd aurage of wat ales consy mpuon

From the table above, it is assumcd that the water demand per site area in thie T-2 1B
“will be 80 m ﬂn!day, and that the total water demand mcludmg the demand for an
" administsation cenler will be 5,400 m: fday '



e

(3) Sewerage

Sewage and drain water discharged by the factorics should be totally treated by the
sewage treatment plant in the 1E, and the treated water will be used for irrigation of the
green belt of the 1E. For this purpose, drain pipes will be laid under roads to cotlect
wastewater from each factory and transport to the treatment facility.

' The planned treated water volume is 5,400 m’ pcr day, whlch is cquivalent to the

‘conwmpuon volume.

“(4) Blectricity

" The total power demand for the T-2 IE is the sum of power demand of the faclorics,
administration center, utility facilities, street lighting and park lighting. The unit electric

* power demand is estimated by referring to the following documents and data:

- Report on the Study for the Current Status of Basic Unit for Industrial
~Location, March 1996, Japan Industrial Location Center;

- Basic Units for Industrial Es(aics in Asian Countries; ahd

-* Requirement analyzed through sur_irey results on this study

Estimated on the basis of the unit derﬁand of 320 kW/ha for factories, the total |
power demand for the T-2 JE would be around 23 MW as shown below.

Electric Demand Projection

@MW)

. - Electric Demand
. Factory | 21.5
2. Administration center 0.4
3. Utility 0.7
4. Street lighting 0.1
5. Park lighting _ 0.1

Total - . _ 22.8

: Z(S)Telccommuni:calions: '

" The lc!ccommumcatlon demand for lhe T-2 IE is 1ha, total of demand of the factories,

: admlmslranon center, waler suppiy plant, sewage treatment plant The -

telecommunication demand rates of factories are presumed based on the followmg data:
- Basic Units for Industrial Estates in Asmn Countries; and
- Current demand for the Amman Industrial Estate,

1G-9



. Total telecommunication demand for the T-2 Industrial Estate is estimated (o be

“around 320 lines as shown below, ,§\

Telephone Demand Projection

Arca No. of  Démand  Demand Required  Required Required®)
(ha) Factorics Rate Rate  Demand  Demand  Capacity
(line/ha) (lineflot)  (lines) (lincs) (lines)

- 1. Factory

- 2. Administration center

3. Water supply plant -

4. Sewerage o
ireatment plant

n @ Gy @ O=K3) (6)=(2)x(9) max(5)/6)

- 67.2 66 3 4 202 264 264

50 ¢
3
3

320

*} The larger demnand figures are chosen as required capacities. _
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10-6 Preliminary Design/Principal Dimensions of the Uli!iliesﬂnfras_thwl_uics

22
{1) Drainage
1) General
Rainwater in the T-2 IE w1ll be collected by U-section ﬂumcs plpcs and box
“culverts, and then drained off the IE by grawly flow.
The diagram of the rainwater drammg fa_c:llty in the T-2 IE is shown in Figuyé _
10-6-1. o | |
: -2) Basic conditions
~ The design criteria and planned facility for the drainage system in the T-2IE are i
determined according to the Jordanian and Japanese standards as follows, Ramfa!l
- with a 10-year return period is applied i in the design of lhe drmnage route.
- Rainfall retur penod ' 10 years
-t Over land time . _ ' : l‘(} minutes
- Average flow vélocity © 1.5 mfsec
. - = Runoff coecfficient ' 065
. § o ' - Draining fgcility - 'U-secuon flumes, concn,lc pipes,

O . . box culverts
" - Roughness coefficient of concrete  0.013

- - Interval between manholes 100 m :
- Rate of discharge formula - Manning's Formula
1 3) Quﬂincofdraiﬁage

. The rainwater draining facility is planned to have thé following features:
- U—secuon flumes” 400 mm x 400 mm - 500 mm x 500 mn,
total length 3,370 m
. Concrete pipe Inner diameter 700 mm -900 mim, total length 1,570 m
- Box'culvert 1000 mm x 1000 mu, total length 90 m
B (2 Wat_'er supply o
1) General
" The famhly in the 1E will be composed of dlsmbulmg reservoirs, clcvatcd tanks

and distribuling pipes.
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Water will be supplied to the JE from the existing wells of Al Hasa located 3 km
cast of the IE through a 250 mm-diameter conveyance pipe.

i

The distribution pipe network in the 1E is shown in Figure 10-6-2.
-2} Basic conditions

The distributing reservoir will be installed in the highest area within the IE.
Water will be distributed from the elevated tank by gravity after pumping from the
reservoir.

- The desngn cnlcna and’ planncd facility of the water facuhly are dctcrmmed

© according to the Jordanian and Japanese standards as follows. _
-~ Volume of reservoir . Equivalent to 24-hour supply to cover the
maximum daily demand
- “Volume of elevated réservoir  Equivatent to 30-minute supply to cover the
: , maximum daily demand
- Distribating flow amount ~ Hourly maximum demand
-~ Time fluctuation coefficient ~ 3 ' S
- Maximum flow velocity in

. adistributing pipe U 1.5msec _ - _
- Velocity coefficient . | (VR o 1
- Pipe type . 50mmdiametcr: polyethylenc pipc '
: 75 mm diameter or larger: cast 1r0n plpc
- Rate of discharge formula . Hazen Wll’tams Formula

3 Outline of water supply

The conw,yancc pipes, reservoir, elcmtcd tank and dislnbulmg pipes are planned
with the following features: _ _ ; - R
- Conveyance pipes , o 250 mm diamelcr’ cast iron pipe

_ _ total length 3,800 m
- Reservoir capacity o = 5,400 m’ '
- Elevated tank capacity o llS_m3
- Dlsmbuung pipes ' SR :
50 mm diameter poiyclhylcnc plpc total lcnglh 120 m

75 mm to 500 mm dianeter cast iron pipe total lenglh 3,160 m
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(3) Scwerage

1) General

Sewage and drain water discharged by the factories will be totally treated by the
sewage treatment plant in the IE, and the treated water will be used for irrigation of
the green belt of the 1E. ' ' '

- Each factory must carry out wasle water teeatment ihdcpendemly before draining
off into the drain water pipes laid in the roads so that the quality of water complies

- with the industrial wastewater quality standard shown in Table 8-6-1.

‘The wastewater will be so treated in the sewage treatment plaht lhat'lhe_ qualily of
the treated water compiles with the quality standard shown in Table 8-_6-2'3116 can be
wtilized as irrigation water. Sludge remaining in the sewage treatment plant must be

‘buried after sun drying.

 The sewage treatment plant will consist of a chamber, aeration tanks,
sedimenitation basin; chlorine mixing réservoir, sludge thickener, and sludge drying

bed.

Figure 10-6-3 shows the sewaragé system in the IE.
2) Basic cbndili'ons

The scwage lrealment plant wnll be installed in lhc lowest area wlthm the IE, $0

that thé drain water from each f'lCtOl’y will be col!ected by gravuy flow throug]; the
' -plpes laid under thc roads.

The long duration aerauon method is proposed for scwage treatment for the

_followmg reasons:

- Suitability for a small scale scwage treatment plant
- Water quality complying with the drain water standard
- Dealing effectively with load fluctuation '
- Less facdlty mainienance reqmrcment and, therefore, less cost
- Smallcr area reqmremenl than the omdmon duch melhod

“The planning condnuons for the: dram and sewage facnhly were determmed

according to the Jordanian and Japanese standards as follows: :
- Capacily of the sewage disposal plant Maxlmum wastewater amoum pcr
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- Pipe diameter " To be determined on the basis of
maximum wastewater volume per

hour
- Time fluctuation coefficient 3
- Pipe margin rate Pipe diameter S00 mm and smaller:
100% -
“ Pipe diameter 600 mm and larger:
. 50%
- Pipe type ' concrete pipe
- Roughness coefficient of concrete pipe 0.013
.- Interval between manholes maximum 50 m
- Flow formula _ ~ Manning’s Formula’

* 3) Outline of Sewcragc

" The wastewater and drain water treatment facility is planned to have lhc followmg
fealurcs ' '
- Sewage treatiment plant 5,400 m’ :
- Sewerage pipes 200 m - 500 mm dnamdu concreie plpe total
S | . length2,970m

) Electricity .
1) Basic design condition and criteria :

'Flactric power for the T-2 1E will be supplied .from the 'NE'PCO;S power'grid'

- The power snpply system will consist ofa dlsmbulmn system wnlhm lhc IE,and 33

kV d;stnbuhon lmes from Al Hasa Subshuon

The system has bef;n‘ designed basically in accordance with the NEPCO’s deéign'
criteria, aiming to enhance the quality of electricity so'as to keep voltage fluctuation
within an appropriate range. ' '

i

2) External power transmission systcm

The 132 k\’ transmnssnon line: is lalcl on the east side of T-2 IE, but no
dlSIl‘lbllllOﬂ ling is lard nearby.

_ The Al Ha_sa Substation which'is one of main 132/33 kV substation is located
near the T-2 IE, and supplies power mainly 1o the Al Hasa mine. Al Hasa
Substation consists of 2 main transformers of 25 MVA cach with a voltage of
132/33 kV. ' '
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For cleciric power supply to the T-2 IE, two measures are possible. One is to
construct a new main substation in the T-2 IE using the existing 132 kV

‘transmission line. And the other is to construct a new 33 kV double circuit
distribution line from the Al Hasa Substation to the T-2 IE. The former measure by

the new main substation is more expensive than the latter measure by the new 33 kV
distribution line. Therefore, the lalter measure by the new 33 kV distribution lines is

reconuiendable in view of cost performance.

* New 33 kV distribution lines are planncd to be constructed and connected to 33
kV indoor swilchgear at the Al Hasa Substation by double circuits. Also the Al

" Hasa Substation is necessary to be expanded to have 2 feeders at the existing 33 kV
- switchgear and the existing 2 transformers should be replaced by two new 63 MVA

transformers.

thn the 'l‘ 2 IE will bc developed after the Al Hasa mine is closcd it is not

: necessa:y to expand the ex1stmg 33kV sw:tchgcar in the Al Hasa Subslauon

3) Inlemal power distribution system

A33 kV dlstrlbuuon system is’ planned to be conslrucled to feed power from lhe
new 33 kV distribution lines to !hc factorics and users to be located inthe T-2 IE.

'An underground distribution line is planned for lhe'lE, since this type has been

" adopted in high grade industrial estates recendy to increase the acsthetic value.

~ An opcn toop distribution system should be appIied to secure stable power

e supply 33 kV ring main vnits will '1!50 be provided to connect to consumers easily
at any time without mtermp!mg power dlSlrlbllIlOﬂ

- The proposed 33 kV distribution system is shown in Flgun, 10-6-4.

{8) Telecommunications

1) Basic 'design condilion and crileria

- Telecommunication service for the T-2 IE will be available through TCC. The
telccommumcatmn will be basncally composed of a transmission Ime telephone

- exchanger facilities, ang internal subscriber lines in the T-2 IE.
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2) External telecommunication system

At present, there are no telephone exchange stations and/or optical fiber cable
lines of TCC near the T-2 1E. The nearest existing exchange office is the Al Hasa
remote line unit (RLU) station,

The optical fiber transmission network in Jordan has been implemented based on
TCC's 15-year plan at present. '

-Therefore, it is planned (o install new opliml fiber cable line to ensure
'telccommumcanon service between the Al Hasa RL U station and the T-2 IE. A new
* telephone exchange facility (Remote Line Unit (RLU)) is planned {0 be instatled
- within the T-2 I1E. RLU will be connected to the Al Hasa RLU station by an optical
" fiber cable tine. -

- 3) Internal telecommunications system

“Some Splice Boxes (SB) will be inst'at'led on the sidewalké and connected to the

new-RLU by nictallic‘tél'ephone_ cable lincs, 5o thal subscribers can easily be

_ connectcd to SB at any time.

1E.
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10-7 Development Phasing and lmpleménlalibn S'chc‘d_ulc. |
The schedule of the project implementation is shown in Figure 10-7-1.

The devetopment of the overall site area is planned to be executed at a certain fixed

- period of time. The project completion is assumed to be at the end of 2010, and the

commission at the beginning of 2011.

- Completion of the construction, starting from the ihit}alibn of the designing, is -

- assumed to take three years, thus, the site acquisition should be completed before the

* execution of the designing.
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10-8 Investment Cost

The investment cost has been estimated based on the same assumptions as those for

the A-2 IE.

* The investment cost of the T-2 IE is estimated to be JD 12,94 million. The cost for
external facilities to be borme by agencics other than JIEC is JD 2.13 million. Details of

the estimate are _provided in Table 10-8-1.

"Summary of Investment Cost for T-2 1E

(Including Tariff and Sales Tax}

(Unit; Million JD)

: - Cost
- 1. Land acquisition cost - 0.12
2. Constrictioncost 1032
-~ 3. Engineering service cosl . 0.62
4. Administration cost 0.20
5. Contingency cost I S 167
I, - Investment cost for T-2 18 1294
C0 (142434445) S
II. Investment cost for external - 213
- facilities to be borne by - .
“agencies other than JIEC _ :
Total e 15.09

Breakdown of the conslruction cost is shown below.

- Breakdown of T-2 IE Construction Cost ¢

(lncludmg T 'ml‘l and Sales Tax) -

(Unit: Mlllion JD)

Local - Foreign " Total -

: o ‘ . ‘Portion_ - Porstion )
Cut and fill - 0.60 - 0.00 0.60
Flash Flood 0.00 0.00 0.00
Road 0.55 0.00 . 0.55
Drainage 0.21 0.00 0.21
Water supply 0.33 - 011 0.44
Sewarage 1.64 - 2.81 4.45
Electric facility 0.38 1 2.30 2.68
Telephone facitity : 0.10 0.15 0.25

- Park - . - 0.06 1 0.00 0.06
- Administration ceinter 014 . 001 0.15

Miscellaneous _ - - 0.40: 0.54 0.94
441 . 592 10.33

" Total

The investment cost for the T-2 IE, less tariff; falls to JD 11.83 million. The
investment cost for:exlém'_al facilities to be borne by agencies other than JIEC would be

JD 1.53 million. Table 10-8-2 providés the details,
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Summary of Investment Cost for T-2 IE
(Excluding Tariff, Including Sales Tax)

{(Unit; Million JD)

Cost
1. Land acquisition cost 0.12
2. Construction cost 942
3. Engineering service cost -0.56
4. Administration cost ‘ 10.20-
5. Contingency cost . 1.53
I Investmentcostfor T-21E = 11.83
o (142434445) Lo o
Il. Investmentcostfor =~ - - 1.53
external facilities to be
borae by agencies other-
_ than JIEC c ‘
' Fotal S 13.36

" Breakdown of the construction cost is shown below.

Breakdown df T-2 IE Construction Cost
(Excluding Tari{f, Including Sales Tax)

(Unit: Million D)

Local . Foreign Tolal

: ~ - - Portion- - Portion o
~Cutand fill 0.60 - 600 . 0.60
Flash Flood o 0,00 0.00 - 0.00

" “Road o 055 - 600 0.55
. Drainage : 0.21 - 0.00 0.21
- Water supply 033 C 010 0.43
‘Sewarage ... l.64 2.81. 4.45
. Electric facility - . 0.38 1.53 - 1.91
- Telephone facility - 0.10 00 0.20
- Parck - ' - 0.06 0.00  0.06
. -Administration center 0.14 0.01 Q15
Miscellaneous .~ - - 0.40 - .46 - 0.86
9.42

CTold 441 501
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10-9 Institutional Framewoik for Execution and Management of the Industrial Estate
() Organization in charge of execution and management

As the execution and management body of the T-2 1E, JIEC is regarded to be the

most appropriate orgamzanon for its experiences and achievement of development of

"1E. On the other hand, positive cooperation of Jordan Phosphate Mines Company
+ (JPMC) is expected through provision of existing facilities.

. (2) Division of responsibilities and cost bearing

Division of responsibilities and cost bearirig among relevant organizations for major

task items related to construction and management of faciities are in a similar way to
* the A-2 IG except thal roles of JPMC are important instead of ARA.

* Regular payment for major facilitics will be made as in the case of A- 2 site or M-2
site after the commencement of 2he operation except thal JPMC can be anOl\"Ld in watcr

supply

(3) Administration m ancillary functions

The mdlmllve number of staff for administration of the IEG is esnmated to bc :

approxnmlcly 20 as shown in Table 10 9 L.

A coordinélion !c_ommiuee involving JIPMC in addition to représentatives of the
investors, the corporation, local administration bodies and relevant line agencies should

be establishgd. o

 Various ancillary functions should be located as in the other planned industrial

¢states.
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10-10 Project Evaluation
10-10-1 Financial Evaluation

The financial evaluation of the development of the T-2 IE project was conducted
from the point of view of JIEC, the expected executive agency of the project.

- (1) Capital cost

The total construction cost mcludmg custoni duty and sales tax was estlmated at D
© 12.9 million covering the TE construction cost of }D 12.8 mitlion and the land
~ acquisition cost of JD 0.1 nulllon. The total cost includes a foreign currency portion of
1D 7.4 miltion (US$10.4 million equivalent). The outsider agency costs for
R infrastructures of ID 2.1 million is not included in the above amount.

: (2) Operation and maintenance (O&M) costs

The same percentage rates of O&M costs to the conslfu¢li0h cosls of each faciliily
and equipment were applied as those applicd for the A-2 IE project. -

3) Replace:ment cost

~ The repiacelllent was considered for '.lhc ‘water supply facilities and the sewerage

-plant in the 26th year from their operation start. These were mcorponted in the cash

flow of FIRR compu{auon table. Other rcplacemcnts were, due {0 the lcnglh of their
economac hfe, not consxdcred during the evaluation penod of 35 years.

e (4) Land acquisilion

The Jand with a gross area of 80 ha was assumed to be p‘uréhascd in 1998 in this
Study. ' o

* The unit price of the land was assumed at JDO.15 /m? in this Study. -
'_(S) Revenue

" The revenue will be accrued from the selting and leasing of the f’iélory lots. The
- selhng price of fac(ory lots was set at JD15. 0 Im2 and Ihc lease rate was set at IDL. 5
/m2 fyear in this study. : ' :
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(6 ) FIRR computation

Based on the cost and benefit stated above, the FIRR was calculated for the
evaluation period of 35 years as shown in Tables 10-10-1 and 10-10-2.

For the generation of benefit, it was assumed that faclory lots will be fully sold out
within five (5) years after their complenon at cumulative rates of 30%, 50%, 70%, 90%
'md 100% in each ycar '

The result of computation shows that the FIRR for costs including custom duty and -
sales tax was too small to be computed and the FIRR for costs including sales tax only

was negative value, which shows that T-2 IE project is not financially viable with its
- currently planned conditions.

_(7) Sensitivity test of FIRR

A sensitivity test was conducted for FIRRs by varying both the cost and benefit by
10%, under the conditions i in which selling price of factory lots is set at D1 5. O.fm2 and
leasmg rate of them atJD 1. Sm?fyear The results are as follows: ' ‘

- FiRRs, with costs mcludmg custom duty and sales lax were loc- small to bei

compuled and the project:is not fmancmlly viable, even under the most

advantageous c0ndnuons in whlch the cost is rcduced by 10% and the benefit is |

- increased by 10%. : . S
- FIRR with costs mcludmg sales tax only was changed t0 0.2% lh'&l was f'\r

less than thc esunmed cut-off rate of 5- 10%, under the mosi advamageous _

conditions in which the cost is reduced by 10% and the benefit is increased by

10%. FIRRS were (oo small to be computed for other chfmges Thcrefore the .

project is not financially viable under such coudntlons

A more drastic é_hangc was assamed in lhe table below in which the selling pric.e of
factory lots was set at JD25 /m? and teasc rate of them at J D 2.5/m?lyear, and both the
cost and benefit were varied by 20%. '
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- FIRR with costs including custom . - FIRR with cdsfs including sales iax
duly & sales tax .

cost cost cost _ cost ' cost' cost
+20% | normat | -20% : +20% | normal | -20%
benefit ' | benefit |
: N.A. 0.4 5.2 ‘N.A. 2.2 7.1
-20% . -20% . '
benefit | benefit SN D '
1.3 5.2 1 10.2 R 3.1 7.1 12.4
nofmal : . normal . . : :
benefit | benedit BN R
. 5.2 9.3 . 149 |- _ 71 114 17.4
+20% ] L +20% =
- Remarks: B N.A. stands for "not available”. '

2)  Unit beaefit for normal conditio_ns:
- Selling price 1 JD 25.0/m?
- Lease rate : ID2. Sfmzlyear

“With these scllmg and leasing conditions, FlRRs come into the range of 5- IO% It

© cost is reduced by 20% or the benefit is mcrcascd by 20%, some FIRR values reach

more than 10%.

‘Meanwhile, an exmninalion was m‘adé to find ou't the lé\;el of selling priée which can
make FJRR exceed 10%. For the cost mcludmg custom duly .md sales’ tax, the FIRR-
can reach. 10% by the scllmg price of JD30.6 /m? (cqual:zmg ratc) For the cost

- mcludmg sales tax only, the FIRR cm reach 10% by lhe selhng pm,c of JDZS 1/m2,

lO—lO 2 Econmmc Ewaluanon
(_l)‘ Critcria for cconomic evaluation

~The economic evaluation of the T-2 IE projéct' was conducted from' the point of
view of the Jordan’s socio- economy as a whole by the criteria of EIRR. “The market
price was adopted as the w:limgness 1o-pay (WTP) index of purchasers and was
constdcred as the economic benefit of lhc project.

: '(2) Econo‘mic cost . .

The economlc cost of the T-2 IE pr0jecl was esumalcd based on lhc f n’mcnl cost

' mcludlng neither custom duty nor sales tax.

" Thie samie assumptions as being made for lhe'A-Z IE project were adopted for the T-
2 project including the standard conversion factor, shadow wage rate, the value of land
and the inclusion of the outsiders cost for infrasiructure facilitics.
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i (3) Economic benefit

The WTP index of a factory lot in the T-2 1E was assumed at JD15.0 /m? which
was considered as the market selling price of the T-2 factory lots and was adopted as
the unit economic benefit in the economic evaluation of the project.

‘ (4) EIRR computation

_ ‘The computation of EIRR is shown in Table 10-10:3 and an EIRR of 2.0% was
' derived. | |

As stated in the A-2 TE project cvaluation, it is desirous that EIRR lie or exceed the
©range from 5% to 10% for a projec'.l to be justified in Jordan. The above computed low
EIRR shows that T-2 IE project with its currently planned conditions is not
cconomically viable from the point of view of the Jordai's socio-economy as a whole. -

At the prcscnl stagc of a study prior 0 Pre- E/S, the T-2 IE project may not be
‘economically Jusuﬁcd nor financially viable:

' 10-10-3 Socio-cconomic Evaluation
(b Prospects for employment creation and resulting population increase

" In Table 10-10-4, the expected number of employees in the T-2 1E is calculated as
4,021, based on the data from the Industrial Survey 1993 and the Investment Dcniand
Survey conducted in this Study. 1t should be noted that this numbers will be realized -
only whea all available spaces in the T-2 IE with 80 ha are sold or leased to the refevant
industries and they build factorics, employ ncccssary cmployccs and start operalton at a
full capacuy Such a time will be some fime after the year 2015. '

Bascd on this number of cmployCcs Tablc 8-10-10 calculated the expected total
pc)pulauon increase resulted from lhc T-2 H:, pro;ecl as 37,262, based on the following
two 1ssumphons ' T '

1) For one é:nploy_l_nént created in the manufacturing sector, about 0.56 éﬁlploymenl '

in the service sector will be created. Sincé there is no data available in Tafila to _

calculate this rate, the rate of 0,56 is borrowed from the rate in Aqaba which is '

ohmmed from Aqaba Town Master Plan Review prepared by Aqgaba Region

- Authority. So 4,021 employment in the manufacturing sector will create 4,021 x
i 0.56 = 2,252 employment in the service sector.
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2) The total number of population increase is calculated by muluplymg the total
number of new employment created by the T-2 1E project (which is the total of
employment in the manufacturing sector and employment in the service sector,
that is, 4,021 + 2,252 = 6,273) by the dependency rate in Tafila Governorate
{which is the rate of the total population to the employed population). Based on
the sampling survey in Employment, Unemployment and Income Survey 1995,
the dependency eate in Tafila is calculated as 5.94. So the total population
increase is expected to be 6,273 x 5.94 = 37,262. But it should be noted that the
dependency rate in fulure will be less: lhfin'S 94, because there will be less
unemploymem due 10 jobs in the IE and the employecs in the modern
manufacturmg sector tend to have a smaller number of childeen. So the pro_lected
population increase of 37,262 should be considered as the maximum possibility
for the sake of impact assessment. '

(2) Impacts of employment creation on vulnerable groups

o 1) Women

Among the employment created in the T-2 IE project, “the number of fcmale :

| employees is calcu!aled as 369 in Table 10-10-4, based on the assumpt:on ihat the

proporuon of female employees in the total cmployces wnll be the same by industry,

~which is calculaled from the data in lndusmal Survey 1993: In textile, wearmg
-appard and industrial chemicals (drugs and medicines) induslries, the average
“percentage of the female workcrs in the total employees is niore- than 20%, 50 6 -

companies in industiial chem:cals industry Wthh will invest in T-2 1E are expected
to hlre the iotal of 183 female employees whilc 6 compames in wearing apparel

- mduslry are expected to hire the total of 58 female employees. |

. Although this number ot‘ female emp_loyment sounds small, the impact of these

. empl_oymem on women will not be small, because employment opportunities for

women have been limited in the conservative Southern Districts. Since in the Islamic

- society women have difficulties to live away from their families, the most of female

workers will be hlred from the locatity. This new employment opporlunlues in the

R manufacmrmg sector \vlll sureiy promote women 's participation in the socnely and
_ enhance wonien's nnage as equal partners in Jordan's dcvempment

2) Bcdouin

In Al Hasa, there are about 5,000 Bedouins and they are. engaged in livestock
raising and agriculture. They graze livestock around their villages, and only a few
families come near Aqaba City for grazing. So the loss of grazing land by
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establishiment of the T-2 IE with 80 ha will have the minimal impacts to the Bedouin
famiilics, because 80 ha is relatively smal} area compared with the whole grazing area
and the arca of the T-2 1E does not have any water well nor have significant number
or species of fodder for their livestock.

These days many Bedouin families choose to settle down and lock for job
opporiunities, so employment opportunities created by the T-2 IE project will be
very altractive. Bedouin people traditionally tend to prefer jobs like guards and
drivers, but since young generation of Bedouins becomes educated, they may have a
good chance of getting other types of jobs. More importantly, support to the scttled

Bedouin famities is very important in order to improve their education and health |

status, and ultimately increase their income generation opportunities. Especially
education of Bedouin women is very much needed to e¢nhance their living
condilions, because many Bedouin women suffer from 1Ihleracy and ignorance.

Since the T-2 IE is not frequently used by Bedouin people, the companies in the
“1E will not feel any pfe'ssﬁre from the Bedouin to employ unnccessary number of
'lhem But it w:ll be wise for lhe compames investing in the 1E to help to improve the
: socm -cconomic conditions of Bedouin people living near the IE by financially and
techmcally supportmg Queen Alia Fund's (QAF's) programs to educate Bedouin
‘people, cspec;ally females and help lhem gunerate mcomcs rather than hiring

: unnecessary workcrs | '

(3) _lmpacljs of population increase on sociat infrastructure

Pro;cctcd populahon increase of 37 262 sone l:mc aflcr the ycar 2010 resulted from_ '

the T-2 IE project may sound a hxg number to a small city of Tafila which now has a
popuhllon of about 37,000. Although Tafila Governorate does not have a long-term
housing developmcnt plan to cope with this magmtudc of population increase, there is

still enough time for Tafila Governcrate to'study the future balance belween the

population increase and the necesSary housings as well as housing-related infrastructure
such as roads, water, electricity, sewage, phoncs, ete. So it is advised that Tafila

Governorate, in collaboration wuh Dcpartmem of Housing and Urban Dévelopment, -
- should make a long- -term plan lo increase the housmg capacity in accordance with the

_ pro;ecled popuhhon increase.
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¥

- the proposed development and industries are estimated.

10-10-4 Environmental Evaluvation

Environmental impacts from the proposed project were assessed and evaluated for

environmental elements that were chosen in the Section 7-4-1 (1). - In the assessment

© process, firstly future environmental goal for the particular cnvironmental elements are set.

Then, the present and future conditions in the proposed area are studied based on
literatures and field survey., Thirdly, the present condition in the Amman lnduétr}ai
Istate and the performance of environmeintal management of the fa’ctoriés; in the similar -
categories of industries to be located are studied. Combinihg the findings in Amman
and expected future condition of the proposed project area, ‘environmental impacts from
In conclusion, environmental
impacts are evaluated by comparing the future environmental goal and estimated impacl

‘Among the environmental elements chosen in the Secuon - 4—1 (1), those related to

- social impacts are assessed m the prevmlls section.

(1) Posstble impacts and environmeﬁlal goals

" The development of the T-2 IE will alter the natural vegetation of the 80 ha site.  The
possible emission of air pollutants, water pollutants and solid _\'vasteé from industries.
expecled to be located are fisted in the following table.  The development will also

generate traffic for commuters, loading and unloading products and wastes.

Tood

Possible
emission, ' ‘noise,
vibration

- gaseous

Generation of liquid
waste

Generation of solid
waste

BOD, ~SS, o,

; _ |SOx, " soot, . odor garbage, ~
manufactuiing from organic waste | fat, grease, color | containers, sludge
Beverage L|SOx, soot, - odor | BOD, 88, 0 oll, oarbage, '

from organic waste: | fat, gfease, color containers, sludge -
Textile o ' fabric, thread
Wearing apparel fabric, thread
Leather products leather pieces

odor - from ~ paints,

metal mineral

Wood and cork solvents - wood chips
furniture " | sobvents; adhcswcs v ; B
: . noise R
" Chemical . lodor, dust ABS, BOD, oll sludﬂe
~Glass ~and  non-|Cd, Fu, Pb, soot |SS, pH Oiass chips, ceramlc

chlps

treatment plant

used for irrigation)

- Transport noise solvents, o, soda: | melal chips
_equipment ' . R
Waste - walter| odor (trealed water to be | sludge
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For the assessment of significance of those impacts, future environmental goals for
each environmental clement are set and listed in ‘the following table.  Those goals aim
that the development docs not create negative impacts on the residents and amenity of the
old Al Hasa town, as well as on the important bird habitat at the ORE-3 pond in the

mining area.
Possible Impacts Future Goals
* Disposal of industnial wastes Appropmtc treatment and disposal
' - measures to be taken for municipal
- and special wastes gencrated at the
. _ Indusinial Estate
- Air pollution, odor, noise, vibration " No sigmficant impacts on residential
L . arca of Al Hasa Town
“Impacts on important bird habitat at No signiftcant impacts on the bird
ORE-3 pand - habitat

4 (2) Impact Asscssment
‘5 l)Wa.slc'gcnci'ation

' Acét_)rding to the Municipal Waste Mrin;fngcment Study by HCA in 1996, Tafila

Final Disposal Site is located about 20 km southeast of Tafila City. It has a design . .

~arcaof ‘4'54,815.111;2 and scheduled to be in operation until the year 2049,

By the dc"vcfiopmcht of the IE, the amount of wasles reccived al the Disposal Site

will incrcase_. ' The Site has sufficient dcsi gn capacily fdr l'ong term.

chardmg the mamgcmcnt of hamrdous wastes such as soh’cnts the tmle frame -
for the completion of the central dlsposal faCIlll} is currcnlly unknow ‘There is .

' possfmln) for unconuotlcd |Ilcgal disposal of hazardous wastes when JIEC and 'ﬁﬁh
City do not provide proper guidance and control. '

From the above dlSCllS“»lOl’l it is concluded that the future cmlronmcnwl goal will

achu:\ cd c\uepl lhe issue w 1lh hazardous wasles, :
2)'Air pollulion', odor,_noisé, \’ibmlio;l' :

- An old Al Hasa town, with a population of 2,000 is located on the southeasi of the

IEsite. * The distance between the soul_heétSl comer of the IE site o the ncarest houses

is abé_)u'l 500 m. - According to the Meteorological Data of Jordan 1994, the prevailing
* wind direction at Al Hasa is west to southwest throughout the year.  In case air
pollution occurs at the 1E, the Al Hasa town will be affected.
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Considering the types of industry to be located, there is possibility of air pollution,
odor, noise to be generated in the FE.  Observations made at the Amman Industriat

Estate suggests that when the same level of environmental management with Amman
[E, major impacts will not be felt outside of the T-2 {E. -+ Daily monitoring will still be
‘necessary lo prevent damage on the health and amenity at Al Hasa town.

3) Impacts on an important bird habitat
“The artificial ponds at thé Al Hasa miné arc located about 2.5 km cast of the IE site.

. Although the IE is Iocélt_cd windward of the ponds, the distance is S0 long - that
- gascous emissions, dust, and noise will not affect the bird habitat. ~Also there will
- not be any water discharge {rom the {E sile inlo any of those ponds. :

From the above discuss_ioni itis concluded that the IE will not affect the bird habital.
- 10-10-5 Overall Evaluation

~ ‘Though the indices for the financial and econoniic viability are low, they could be
~ upgraded il selling pﬁccflcasin'g' rale is raised substantially.  Meanwhile, considerable
3\ ' socio-cconomic” benefit mcludmg cmploymcm gcncml:on can be gcncmlcd while no

serious chny ironmental 1mpac£ is anuc;pa(cd

 Atthe slage of prcliminary study, it is recommended that T-2 [E project be Kept as an
“optioni for long-term pcrspccll\e and the furlher study be conducted at pmpcr lnmng.

: mcludlng the followings. : _ . _
' P0s51b1hly of the dcgrcc ullhmllon of the C\lshng factlities at the Al Hasa minc

including water wells, housm_g structures and other infrastructure Macilities, and

resulting cost minimization,
< Impact of the implementation of the T-2 IE project on the development of the Al

- Hasa arca
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Tabte 10-3-1 Categories of Industries to be Altracted and Development Area for T-2 Industrial Estate

T 10-30

7 -
L Appropriate Indusu-iq: + Indusiries for Industries to be Nos. efJordanian &  Usit Area (ha)  Development Area
15IC Industrial Category for T-2 Sire Vdtization of Water  Anracted for M-2 Site  Foreiga Investors of T-2 Site
31, Food Beverage and Tobbaco .
3111332 Food manufactoriog O & 10 6.0
343 Bevecage o] & 3.0 180
32 Texule, Apparel & Learher
M Tewike o] 5 04 24
1322 Wearing Appare! Q & 0.2 12
323 - Leather Products o) [ 0.2: 12
33 Wood 2ed Wood Iy e:du": 15 .
3317332 Wood & Cork Fomiture. s ¢ 0.4 24
34 Paper froducss . ‘
_ J-ﬁ Paper
i I‘ﬁatin.g
35 Chemicals .
B Chémical . Q 6 19 Il.b
a3 Pias.tic Preduas ‘
36 Non merallic Mineral ﬁodug!s :
362:’36_9 (:'-la;: & .\ionf.\‘.'elail M'mtﬂ]. O (8] Q . 13 . 10 .lS.Q
18 Fabricared .\leul.l\’h;h‘s&ry .
381 Fabricured Meta
BT - Machinery
323 Electrical Machinery
I8 Teanspan Equipinert o % 10 60
35 Professional Equipment S
Toul e - 611
GmssDullopmernl.-\'rt‘a[h} - . e - ] s'.o.o
b Refertosection -1-1 -




Table 10-4-1 Land Use Plan of T-2 IE

Arca :
) @
1.Factory lot 67.2 - 84.0
- 2.Road 5.3 6.6
1) Main Road(22.0m) - 1.5
2) Collector Road(18.0m) : 18
SAUdliy o . 22 R X N
1) Water supply facility - 0.4 : I .
" 2) Sewage treatment plant | B
3) Electric facility b _ _ o
"+ 4) Communication facility : N 1 X
4. Administration centes ' . 12 ' . 1.5
5Park ' B . ' 0.9 - N
6.0thers S a2 40
1) Buffer zone{10.0) - O 3.0 : .
2) Pedestrian({6.0m) : _ 0.2 _ .
Tolal : . 800 : 100.0
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~Table 10-8-1 Investment Costs for T-215
{(inclusion of custom duties and general sales tax)

Unit: JD 1,000 e
Item Local Foereign Total  Other agency (%) f :
(%)Landacquiﬁﬁoncosl 120 0 120 0 {0}
(2)Compensationcost -~ ¢ o0 0 0 (O
(3) Construction cost :
31 Cutand fill - 600 0 600 ©
- 32FlashFlood | 0 o o ©
" 33Road. o 549 0 549 -0
34 ;Drai'nage , : 206 0 206 0
3.—5 Wa!ler'supply : o
“1) Conveyance pipe ' 21 2 4@ S8 (9
2) Distribution pipe : 7 7 156 0 O
3 Reservoir . ms 8 3 0 (O
3-6 écﬁ"crage _ . o
1) Sewer S o B o 17 o @
2) Sewage tweatment Si2 288 0 4320 0. (@
37 Electic facitty S B S
1) Distribution s'ysn.:'m _ : an 2',300 L 2,677 e )} E
2)ExmnﬁénofcxhﬁngSubﬂanon _ : o : 0 : 0 !L335 (100)
3§1Tansnﬁssi0nliﬁc ; - _ 0 0 : RN IR :278 ;o (100)
'3»81\ﬂéphonéfacﬂhy _ © 95 . 150 M5 159 (39)
3.9 Park - - 62 0 6 0
3-10 Admiinistration Center 142 c 8 150 __: 0 0
3-11 Miscellancous {10%) EERTY 538 930 194 (1D
Sub-total (3) 4415 .- 5913 10328 2,129 ¥
(4) Engincering services 1247 _ 4967 6207 ' o -
(5) Administration cost _ 200 (U 200_ . .U .T
(6) Contingency (AN X 1S% . 7M1 061 . 1672 - - 0 -
Total Construction Cost (HANGING) 5450 7390 12820 229 (4)
ﬂmhhmmmpmmmmU%ﬂmm i . mwi  ; ~: lh'ﬁ-‘
Remarks: *3=Sub tolal(S)xG%.*l *’.x‘ZO% £2=+3x 80% o '
I _ ‘ ;ndudcf . ' f 1 include
To[al construction cost | Total “other ¢ |Total construétioncost | - Total: other =~
b © 1 agency ' agency
t IDfsqm = | 1908 | 2224 net:  US$fsqm = 26.90 3137 - 31
gross: ID/sqm = | 16.03 E 18.69 - gross: USS/sqm= 2260 26.35
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“Table 10-8-2 Investment Cosls for T-2 -
“(exemption from custom duties and inclusion of general sales tax)

. . . N Unit: JD 1,000
ig}r' ' Item " Local  Foreign Total Other agency (%)
{1 Land acquisition cost 120 0 120 0 (0)
) Compensationecost o0 0 0 0 (O
{3) Construction cost _ ‘ _ _
31 Cut and fil B 6 60 - (O
3-2 Flash Flood : _ ' -0 : o 0 - 0 {0y .
33Road o 549 o 2_55'45;' : 0 (0
3-4 Drainage | o 206 o 20 0 ©
3-5 Water supply | |
" 1) Conveyance pipe ] 2 42 :_ 15 (79
2) Distribution pipe ' no W50 0 (0
3) Reservoir . 23S | g 243 -0 - {0)
© 3.6 Scwerage . _ | | | ' .
DSewer 0w 0
 2) Sewage treatment : 1,512 2,808 4,320 : ' {1 I (1))
‘ _ 3-7 Electric facility - 7 o : _ . .
£ 1) Distribution system A s 90 0 @
" 2) Extension of existing substation 0 o. o 901 (100)
:3)Tr§1nsmis'sio:r{ tine C 0 ) 0 199 (100)
E 3-8Te1eph'one facility N 95 100 Ches -1l 40
3.9 Park. SR 63 0 6 0 (0
3-]0Ad'ﬁiinislfalioﬁ Center & . . 142 :5 | 147 0 (1))
3.11 Miscellancous (108) - 401 455 856 139 (4
Sub-total (3) | 4415 5,003 9,418 1532 (1)
: (4)Engineeﬁngscfviccs . . Hy 452" 565" ] -
'(5) Administration ¢ost: . 200 0 200 0 -
(6) Conungmcy {(1)+(4)+(5)}x 15% - 09 o 818 1,527 0 -
 Total Construction Cost (AWU(SIHE) 543 6213 1171 1532 (12)
© Total 'of the foreign portion in USS (1L,00D) - ggds - - .
Remarks: *3=Sub- lotal(‘i)xﬁ% H= *3x20%, *2=-43 x 80% : _
E * include ' : include
Total constructioncost | Total ‘other Tolalcon_slruction cost - Total other
E agency. | ' agency
ga net: IDfsqm = | 1743 - 19.71 ©net:  USSfsqm = T 2451 21719 |
gross: ID/sgm = | 1464 1 1655 | gross: USSsgm= 2064 | 2334

10-33




‘Table 10-9-1 Number of Staff for Administration al T-2 Industrial Estate

Tasks No. of Staff

1. Overall management & office administration 7
- General manager (1) -
- Informalion specialist (1)
- Cletks (1)
- Secretary (1)
- Drivers (1)
- = Laborers(2)

* 2. Accounting & financial management 2
- Director f accountant (1)
- Secretary (1)

- 3. Promotion of investment : .2
- Director (1) '
- Clerk (1)

4. Water supply & ‘wasle water lreatment_ B 2
- Director / enginecr (l) '
- Techmcnan (hH

5. Environmental protecuon R 2 R 1
- Director / enginéer (1) - ‘ - Lo 3.
- Technician (1)

6. Maintcnance - . BT
- Technicians (2) A
= Laborer (1)

7. Planting - - 2
- - Technician (1) ‘ D
- Laborer (1) |
* “Total . 20
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Table 10-10-1 Computation of FIRR for -2 IE Project

(With costs including custom duty and sales 1ax)

Q&M Costs © Benefit )
O&M  Pesonnel . Landfor  Landfot © Tota
No. Year Capital Cost  Costs Cost 1and Cost Total Cost  Sale Lease Selling Leasing Bepelit B-C
UDI03)  (IDICAY)  (DIOM3)  ODIA3Y  (UDIOM3)  (sgm) (sqm)  UDIC3)  UDICM3)  (IDI3)  UDIONY)
11988 207 120 327 0 -7
2199 1273 4273 ] 273
32000 8310 8340 _ 0 83w
4 1001 81 27 107 100500 - 100800 1.512 151 1663 LSS6
- 2002 135 45 179 67200 - 168000 . 1,008 252 1160 1.08)
& 1003 183 62 251 67200 - 235200 1.008 353 1,361 1110
7 001 21 80 322 67200 302400 1,008 454 1,462 1.139
B 2005 269 89 358 33600 0 336000 501 504 EOCS . 650
9 2006 12 89 358 £ 1 336000 501 54 136
102007 269 89 ‘353 336000 501 504 P16
11 2008 15 £9 353 336000 501 50 145
122009 269 ‘89 358 336000 504 5M 146
13 2019 269 87 358 336000 501 81 16
13 2011 269 52 353 336000 S04 504 146
“15 2012 - 269 89 353 336000 S04 5010 136
16 2013 269 89 353 336000 501 sof L 1
17 201 269 89 358 336000 s S04 [146
18 2015 269 89 358 336000 LY ] S04 146
19 016 - 249 89 358 . 336000 501 504 Hs
0 2017 9 ] 3538 336000 S04 01 1%
(21 2018 269 89 358 - 336000 S04 01 - 136
22209 : 269 89 338 T 336000 S04 s e
132020 69 " 89 © 358 336000 504 S04 146
23 2021 : T 269 &9 353 336000 504 4 M6
25 2002 269 &9 358 336000 sa1 . S8 i6
167 2013 2818 169 89 317 336000 504 500 2672
277 201 ' 269 89 358 336000 501 501 146
S 05 - BN 1 ) 89 - 353 336000 504 504 146 -
129 2026 L o9 89 358 336000 504 LTI 6
39 2027 Core3 89 358 336000 304 1Y I 2 1
3l 202 269 89 © 358 336000 504 08 1%
2 01 - 69 89 - 358 336000 504 S04 146
133 2030 - = 5 ' 358 336000 " 809 501 146
34 03 {2 $9 358 © 336000 . 504 sol 145
35 2032 : L 269 89 . is8 336000 504 SO0 146
NPV (10%) = o : 12533 ) 6458
- Notes: S o ' CUHRR=T AN

1) - The costis estimated based on 1596 comstant prices including the custom duty and safes tax.

2)  O&M: Operatioh and maintenance . :
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Table 10-10-2 Computation of FIRR for T-2 [E Project
{With costs including sales tax)

O8M Costs T Bemett ~§
O&M  Personml Landfor  Land for Total h
No. Year Capital Cost Costs Cost Land Cost  Tolal Cost Sale Lease Selling Leasing Benefit B-C
T UDIOr3)  UDIOM3)  (DI0M3)  UD10%3)  (UDIBAY)  {sqm.) {eqm)  UDIOA3)  UDIO3)  UDIGAY  (DI0*Y)

1 198 188 120 308 0 -303

T Wy 3903 3031 0 -3.903

3 200 1618 ' 7.618 : _ 0 7618

42001 ) 27 %9 100800 160800 1.512 ¥51 1663 1.564

5 007 128 15 I65 £7200 168000 1,008 - 352 t.260 1055

© 6 2003 169 62 ' m 67200 23500 1008 53 §.361 1129

S04 ' 218 80 298 67200 302100 1008 3 Lae2 1,164

g 008 242 89 33y B3E00 33000 504 S04 1008 617

9 2006 242 89 ‘331 326000 501 504 113

o 007 12 89 ‘331 * 336000 " 501 040 113

1" o208 132 89 331 336000 501 504 V7]

A2 2009 . 22 ‘89 31 336000 504 304 173

13 2010 ' 212 89 31 T 336000 504 504 173

13 2011 241 L8 331 C 336000 504 501 173

15 2012 27 8y - 33 336000 501 50 173

16 1013 242 © 89 N 336000 504 509 173

17. 2014 42 83 331 < 336000 504 504 173

18 2015 242 L8 331 7336000 504 504 173

19 2016 492 B 331 ' 336000 304 | 504 173

20 2007 242 &9 331 C336000 504 S04 S 173

21 2018 : R EY 89 331 ) 336000 " 504 s 473

iz o o 89 331 : 336000 s s 173

13 020 _ gAY .89 331 ST 338000 R 501 73

24 2021 B £V 89 3 {33000 -S4 S04 173

15 w002 242 8 331 : 336000 508 504 Y]

% 013 2818 . 2 > SN , 336000 50 504 -2615
S 217 MU R X} . 89 R - 336000 501 501 -

8 208 ' S 8% LTI © 336000 504 504 173 §’*
9 0% L o} o - in 336000 5040 U seh . &
30 201 . i1 89 1 ) R 336000 S04 500 .M

32028 _ 242 -89 A 336000 S04 - 501 . M3

32029 o 2 .89 331 . 336000 501 L VI £

33 2030 SR X} 8 B 336000 504 504 173

2031 B X} 89 331 336000 504 04 L 173
L35 201 M B9 I 336000 501 A 173
NPV IS )= o s ) ARSoE . T o ) - 6.079 S323%

Notes L g _ _ D Co- : ' . 'PiIRR= -81%
B The costis estimated based on 1996 constant piices including the sales tax. o :
1) OXM: Operation and maintensnce -
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Table 10-10-3 Computation of EIRR for T-2 IE Project

. EiRR=
I} The economic cost is estimaied based o thé financial costof 1996 price level. T
3) - O&M: Operation aixd maintenance ; :

10-37

O&M Costs - Benefit o
O&M  Fesonnel Yandfor ~ Land for o Total .
No. Year Capital Cost  Cosls Cost TotalCost  Sale - Lease Sehing Leasing Benelit BR-C
JD10MY)  GDI0A3)  ODI0A3)  (IDI0A3)  (sqm.) (sqm)  (IDI0A}) UDIG*3) (UD16A3)  UDIory
1198 168 168 _ 0 -168
2 1993 3751 _ 3761 0 -3.761
32000 7.383 7,353 ' j 0 7333
4 2001 14 27 a0 100800 100800 1542 151 1663 1623
5 2002 SR 1 45 67 67200 16SOM) 1,008 282 L.20 1,193
6 2003 - 62 C 91 ¢ G600 | 238200 1.008 383 1.361 1267
S R | 20 121 . 67200 30200 1LO0R 151 1462 %]
8 2008 S 89 134 33600 236000 4 _ 501 - 1008 874
9 2006 . . . 15 8 134 136000 501 - %04 370
10 2007 S35 £9 134 C 336000 LTl S04 3%
M 2003 E 15 89 134 136000 504 " 504 370
12 2009 38 29 134 : 236000 sed 504 370
13 2010 AL I 59 134 336000 - 504 S04 370
MO0 . el 2] 134 _ 336000 " s S04 370
15 2012 C4s 59 T133 336000 " S04 504 kYA
16 2013 35 8 134 336000 - 504 R 370
17 200 15 59 134 336000 " S04 504 370
18 2018 ' 15 89 134 336000 501 509 370
19 2016 : 15 89 134 336000 504 504 370
S0 2017 45 89 - 134 © 336000 504 504 - 370
©21 2018 : 35 89 134 C 330000 504 - 50 B
T - 0 38 .89 3 336000 504 504 i
23 2020 . T 89 131 . 336000 504 ] . 370
24 2021 ' gL ) 134 S 336000 s 304 370
25 2012 SCas . B 1 336000 S0 0400 310
.26 2023 2428 38 8 1588 336000 501 S04 . -2,084
720 Sss 89 134 T - 336000 s01 - 504 © 370
28 2015 A | 89 134 * 336000 5061 .Y | © 370
- 292026 © 45 29 SLTN S 336000 504 504 370 -
302027 : , 35 59 134 T 336000 " S04 504 370
31 2028 . SRR 1 L o8e” 133 336000 sl 504 370
T3 2029 " 15 3 134 ©A36000 S04 509 370
13372030 o AR 11 . 89 132 _ 336000 Sal 1 S 370
C34 2031 ) 45 |89 134 336000 s Cosey 370
35 2032 L T8 134 3360600 S04 S04 - 370
NIV (107} = - 0813 : ' €.079 -3,73%
© Neles: _ o ' ' 20%
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Figure 10-42  Road Network of T-2 Indusisial Estate
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Figure 10-6-2
Water Supply Netwarks in T-2 Industrial Tstate
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