XI. STUDY ON THE PRIORITY PROJECT : K-3

{1-1 OQutline of the Selected Site : K-3 and Current Status
{1} Outline of the selected site : K-3
1} L.ocation and access

Tix site is located 15 to 17.5 km from Qatrana along the RN 50 that is one of the
-~ arterial road in Jordan. It takes about 15 minutes by publlc bus from Karak City to
the site. RN 50 is planncd to be expanded to 4 lanes in ncar futurc and in lhe_
medium term time frame, it is expected to connect to a port on the Méditerranean

~ coast via Safi, Direct rallway access is not available. -

2)' Land use

" The K-3 IE site is a part of the Lajun Grazing Reserve. A nalive plant species was _

planted since 1981 and the land has been used for a conlrolled amount of grazing

- activities by local herders. The noith side of the site is bordered by the RN 50 and

- the Grazing Resérvc continués further north. There is a Wadi at the south border of

e the site. Largc picce of barley field stretches futther south, Many rock outcrop is
! : - cxposed in the site and the land is not suitable for cultivation. o

'_ 3) Land ownership _

T he Jand of K-3 i is owned by the Governmem An mstructlon letter has been
. SIgned by the cabinet which 'ullhomes lhe conversion of land use at the site from
grazmg reserve to mdus{nal use.

4) Topography and_ gco!ogy '

The site is on a geatle hill sloping to south: the hill is formed with horizontal-to-
gently sloped upper chalk silica quanty rock. The limestofic in the site is erystal

. quality and contains edged chart gravel. The site is located mostly on top of hills and
the top soil is expected thinnér thah I m. Relatively large limestone of 1 to 2 m long
are exposed at several places. These limestone may be outcrops but the poss:bxhty
can ot be denied that they are large isolated rocks. ' |

There are basalt rock observed in the site.- The basalt is porous and it suggests that
} the basalt lava flow on the ground surface and flowed toward the ancient valley.
%; Also, "sil" of basalt was seen on the slope across from the RN 50. There could be a
fayer of basalt under the site at the same altitude with the observed “sil".
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The land surface is covered with edged limestone, chart and basall of various size.
It is highly expected that bed rock is found at shallow depth during land preparation.

Also, a good oil shale deposit is reported in the easter half of the site.

According to the geological map with a scale of 1 to 50,000, the surface geology
- of the site is reported that un-consolidated Diluvium covers over the Al Hasa
Phosphorite. There was no stratum profile exposed on the site and a Diluvium was

not observ_éd.' Based on the understanding of the map, the rocks on the grovnd
surface are gravel in the Diluvium. Further study is necessary to clarify the pmblcm.
“however, the edgy rocks generally do not show signs of long transpor(atmn by’

- diluvial rivers. The sludy should include boring and topography measurement.

The site is ]O'calied on the top of the hills and there is no risk of damage from flash
flood.

5) Watcr resources

" There is no pOSSlblllly of major dcvelopment of Qualernary deposnl aqunfer by

‘shallow wells. The Qualemary dcposn in |h|s area is shallow and the volunme is-

small; no base flow (surface water flow’ during dry season) was observed. :

It is cxpecled that ground water development of upper chalk quanly rock on the
site is possible. Dispersed irrigation wells were found in the surrounding area, The

arca 1s expcclcd tobea ground water rcchargc area with an average annual ramfall of

350 mm and limestone distribution in the surf'lce geology The capacxly of ground
water subtracting is, howeve_r. expcctcd 10 b_c small because the !llllesponc_laycr is

genierally horizontal and the cainwater seeps into but will not gather at certain location

to form an aquifer. The site alsa does not have a large watershed.

There are two possibilities to bring water from ontside of the site. One possibility
is from As Sullani and the other is from Qatrana. The water from As Sultani will

reach to the site by constructing a 16-inch branch pipeline witha 10 km lcnglh The .
' itansportahon of water from Qa{rana will be possible on condluon that the water
. currently sent to A_mm_an be turned to Ka_rak and the K-3.1E when Amman can get o

more waler from the ‘_{ﬁrm_ulé River ai\dldr'lliei Disi - Amman waler transporlation
project is materialized, In that case, a construction of a pipeline of 25 km Iength

. along thé RN 50 is necéssary. In 1994, the Water Authority subtracted 2,256,659

m3/day fcom the wells at Qatrana. The projected development capac:ly at Qatrana is
5,300,000 nﬁlday '
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0) Llectricity

Any clectric distribution line was not observed in and around the K-3 IE site. A
132 KV transmission fine is built east-west direction through the northern part of site.
The teansiission line has fwo circuits and connects the Karak Power Station and the

--Qatrana Substation.

“The most efficient measure to supply electricity to the K-3 1E will be a diversion

from the transmission ine.
-7 Natural and social environment

The site is a part of the Lajun Grazing Reserve. A hativﬁ; plant species was planted.
densely since 1981 and it grew to the maximum height of about 1.2m. Other native
: plant species are-also growing on the site. Many beetles and other insects were
" observed as well as many niolehiIIS"relativeiy:rich in small animals and bir'ds= No
similar vegetation exists in the area of 5 km radius and many of those insects and
- animals only exists, w:lhm the reserve and not outside. Regional extinction of thosc :
site lS possnblc by the development of the site. ' :

i R R Pnor to commencement of a planmng of a development, it is necesmry torecord -

- -the ex:stmg condition by conducting a detailed study of flora and fauna during
stitable seasons. Once any significance is fpund on the site, suitable mitigation
| measures such as collection and re-planting of important species must be taken.

(2} Currun Sntug

As for thc K-3 IE, cabmct approv'll for dcvelopmcnl of IE has already been
obtained. It is also informed that land acquisition cost has fully been paid in 1996.

@3
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11-2 Estimated Investment Demand through JICA Investment Demand Survey

- The area required by the investors for the K-3 1B has been cstimated based on
expected factory lot area and preferred candidate site responded by local and foreign
potential investors and the expansion coefficient that is equivalent to the reciprocal of

“the sampling ratio in each catcgory of industry. It is estimated at 5.8 - 11.6 ha of
* factory lot in total as shown in Table 7-3-3.

" Besides Jordan and the cight foreign countrics surveyed in the Study, investments
can be expected from Iraq. Italy. U.K.,, France, Netherlands, and so on, which are
‘major trading pariners of Jordan. Therefore, overall investment demand esmnaled by
the Study Team might be on conservative side.

Investment demand survey - revealed that the K-3 IE has the following
‘characteristics.

* Foreign mvestora being majority : About 86% of tolal area of factory !ols is for
- Foreign investors and the rest for local i mves{ors (refer to Table 7-3-3).
* Clean mduslncs Industries shown in Table 7-3-3 are not pollutmg ones.

. Labor mtenswe and assembly / processmg type : Labor intensive type (wearing |

: ﬁpp'irel) and asscmbly / processing type (glass & non-metal mineral, iron & steel
 casting) are expected to be located.
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11-3 Role of K-3 Development and Supporting Measures

Tn the investment demand survey carried out in the Study, demand for the K-2 1E is
of limited magnilude, namely 5.8 - 11.6 hain net (factory lots) or about 20 ha of gross
area. '

‘ However, if substantial measures are taken to upgrade the investment environment.
both in terms of infrastructure and inslitutional framework, developmenl of an

industrial estaté coutd be an option.. Spccmc measures ! actions are suggcsted
hereunder, '

; _(i) Upgrading of transport infrastructure

- A plan has been formulated for upgrading the road network in Karak Governorate

- which would provide a better acc_eés from Karak City to the Desert Highway as well as

to the Amman 'capit_al region, The planned road, would run partly in parallel with the
exisling RN 50 and partly uliiizing.thc. é){isling roule, with 4 lancs of improved
alignment. The project cOmprises three phases, and is intended to be completed within
5 years. Though the first phase has alrcady been initiated, starting from thejunchon-'
wnh the Desert l{ighway, 1n1plen1entauon of the subscquem two phascs are walllng for
ﬁnance anangcmcnt

lt is very much desirous lhat the road pro;ect be compleled whlch would enhance the

: accessnblhty of Karak both to Amman and Aqaba and lhcrnby increase the investment
. demand. ' '

{2 In$littili011a_l medsures

The following institutional mMeasurces or provision'of additional incentives are
advisable to be given to the investors to be located in the K-3 IE.

1) Low lease rate / selling price

~ Lease rate / selling price of the factory lots and standard factories for the K-3 IE
; shou!d be subslamially lowcr than for the IES in the capltal region in order to
: compcnsate the inferior locauoml conditions relauve to Ihe capital region. -

2) ExempliOn _of fease rate

To help the located enterprises financially during the initial period of theic
business, lease payment should be exempted for several years.
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3) Exemption of corporate income tax

It has been proposed in the Study that the current income tax exemption period of

2 years be extended to 3 years, which is applicable to the industries (enterprises)

- located in 1Es implemented and managed by JIEC. It is also proposed that under the

' !hvesuncnl Promolion Law, Zone D, under which Karak is categorized, should

" newly be set up where 15 years of tax exemption be provided for the located

" industries. All these materialized, the industries located in the K-3 IE to be
- implemented by JIEC would enjoy the 20 ycars of income tax exemption.

o (3) Profitability / Cost re_cm‘.’eir_,' policy
1) Improvement of profitability of the K-3 IE project_ |

Although stimulating industrial activities are of vital importance for the regional
development of Karak, low lease rate / selling price of the factory lots would

essentially affect the financial viability of the K-3 1E prolecl With a view to alIevmte _

- it, the followmg measun,s mlghl be adwsable tobe con51dercd

(a)To construct the exlerml infrastructure / uulmes famllues to be prowded for the
1B at the expense of the Goverament, and
{b)To excmpt the machinery and cqm pment to be mslallcd in the IE for JIEC from
taxes in the similar manner to those for the industries to be located in JIEC's
~ o IEs. o '

- 2) Policy measures

It might be an essential condition that HEC adopt ovcrall sclf—suppomng ‘

policy” rather than self-supporting principle for ca"h 1E project.
(4) Development condition of K-3 IE

If the K-3 IE should be matenahzed il may be adv:sab!e to !ake cons:deratlon for the
followmgs

) th.d dci’elopmcnt kecping in step with the rea!izatic’m of stronger incentives
* for the investors and improvement of mfraslructure road link i in pamcular

'2) Counservaion of groundwater cnvnronment at Lajun area, and

3) Ollshu!c development at Lajun area
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1 1-4 Development Area and Categories of Industries to be Located and Lot Allocation

It is presumed that about 20% or 2.2 ha of the demanded area can be added o the’

- demand identified by the investment demand survey, in consideration of unidentified

demand from countrics not covered by the survey.

Moreover, in consideration of special incentives granted to the K-3 IE and upgrading

" the investment environment both in terms of infrastructure and institutional framework,
" it can be assumed that the total net factory lot arca would reach 16.0- 27.6 ha, which is -
" twice a combined area of the demand identificd by the survey and 20% addiltiion for the

unidentified demand, namely 8.0 - 13.8 ha.

Consequently, the net development area of the K-3 IE is presuraed to be about 28 ha -
(gross aiea : 35 ha) as shown in Table 11-4-1, and summarized by industrial category
below. ' - : R

N'_et Dévelopment Area for K-3 Industrial Estate

' :lndﬂsiriai'Category ] . Net De\'elopmeniAréa(ha}: Numbcer ofFéctory Lot
322 Woaingapparel . 240(87.0%) Y

31 Chemical 12 (43%) 6
| 362369 Glass & Non-metal minéral 0.4 “(LA%) 2

81 Febricatcdmetal 20 (1.3%) 2

. Total 27.6(100.0%) 2 .
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" 11-5 Land Use and Land Preparation
11-5-1 Land Use and Road Plan
(1) Land use

Land use of the K-3 IE. has been p}anned according to the following conditions and
basic concept:
1) Totalarea: 35ha
2) Factory lot area: 27.6 ha |
3) A relatively flat site was selected along RN 50 for the IE.
4) A green belt will be placed around the IE to improve its environment.
5) The 1E will have full a range of utilities including water supply, scwage
© treatnient, power supply. and telecommunication facilities. The water supply
* facility should be located at hlgh elevation to facilitate the distribution of water,

- and the sewage treatment facnlny should be localed at low clevalion to facilitate '

collection of 'scwage by gravity. Power ~supply and telecommunication
facilities should be located far from each other to prevent mutual interference.
6) The K-3 1E will have an admmlslrauon facnhty. service facnllly, and sports

fac:hty
Faclony Site Plan

Lot Size © Number of l‘aclory
{ha/lot) Lots: :

2.0 : 12

1.0 o 2

0.2 B 8
Total e 22

Factory lot area (ha) 27.6"

The Jand use plan for the K-3 IE is illustrated in Flgurc 11-5-1 and lhe planned area -

distribution of each land use category is shown in Table 11-5-1.

(2) Road plan

The K-3 IE i\-ill be located atong RN 50, 12 km east of Karak City. A new access

road will be constructed to provide access from RN 50 to the K-3 IE: The space below
the high-tension wites crossing the center of the IE will b_e'_developéd as a road in the
IE. - | | -

The road network of the K-3 IE is shown in Figure 11-5-2.
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The following roads are planned for the K-3 1E:
- Collector road (13.0 m wide, 2 lanes) ' - " Tolal length: 490 m
- Collector road (30.0 m wide, 2 lanes, witha 10.0 m - Total length: 630 m
wide median strip) '

11-5-2 Land Preparation Plan

The evaluation of the K-3 IE ranges from 862 m to 842 m above mcan sea level.

* Namely land is hilly, with approximately 20 m difference between the h'ighest and

lowest point.

" The preparation plan is based on the same assumptions as those for the A-2IE; The
" ¢ut volume will be 640,000 cubic ‘meters, as show'nlbelow. o

Earthwork Volume _
o md)
Earth cut volume 640,000 |
Earth fill volume - 640,000

1 175.-3 Administration Center and Park

(1) Administration center

- The administration center will have the core IE facilitics shown below.

 Industrial Estate Administration Center Facilities Plan '

| (m?)
: , ; _ o ~Floor Area  Land Area
.. Industrial estate administration building 200y '
2. Customers and police stations 100 } 1,300
3. Business center (e.g., bank, post office) 150 '
4. Business center (social security office, 150
- “employment office, conference rooms, offices) : 700
5. Restaurants, relail stores o _ 100
_ Sub total o oo 700 - 2,000
6. Hospital - - N S 500
‘7. Other facilities -~~~ 7 : ' - 1,500
' 8. Parkinglots A ' S 1,000
Tolal I C700 5,000
(2) Park

A part with an area of 1.1 ha, accounting for 3.1% of the total area of the 1E, will be
constructed. The park will have athletic facilities and a public space.



11-6 Requirement for Utilities/Infrastructures
(l) Brainage

Rainwater in the 1E will be collected by U-section flumes, pipes and box culverts,
and then drained off the IE. The expected amount of fainwater would be as follows. As
for the rainfall intensity, that at Ain Et-Bisas which is geographically close to the IE,

among the 40 surrey points in the report "Rainfall Intensity-Duration Frequency in-

Jordan" published by lhc Water Authority in April 1986, has been used:

- Rainfall intensity - 210mmfh
- Return period 10 years

(2) Water supply

“The total water demand per day in the K-3 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 '

weighted avcrage of unit water dcmand for industrial catcgones to be located in the lb

Thc watcr demand for cach mduslnal catcgory has bcen delcnmned according to the _
 same reports referred in 8-5 (2) ' '

The followmg lable shows thc demand of water for cach mduslnal category

Watcr demand per industrial category (K 3}

Industrial Category Facto Lot Area ' Unit Water Duuand . Water Demand
o R S () . (nPhatday) -~ (in*/day)
322 Wearing Apparel o o400 240
351 Chemical - ot s e
- 362369 © Glass & Non-metal Mineral 04 8L C72
381 Fabricated Metal o 20 66 132
- Total _ _ 216 200 552

*: Weighted average of waler consumption

From the table above, it is assumed that the water demand per site area in the K-31E -
S will be 20 m fhalday. and that the total water demand including the demand for an

aclnumstrahon center will bc 560 m Iday
{3) Sewerage g

Sewage and diain water discharged by the factories should be totally sreated by the
- sewage treatment plant in the IE, and the treated waler will be used for irrigation of the
green belt of the 1E. For this purpose, drain pipes will bé laid under roads to collect
wastewater from cach factory and transpoit to the treatment facility.
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The ptanned treated water volume is 560 m’ per (h) Wthh is equivalent to the

consumplion volume.
(4) Electricity

The total power demaad for the K-3 IE is the sum of power demand of the factorics,

administration center, niility facilities, strect lighting and park lighting. The unit electric -
< power demand is estimated by rcfcmng to the following documents and data: '

- Report on the Study for the Current Status of Basic Unit for lndustnal
: Location, March 1996, Japan Industrial Locahon Cenler. o :
. = Basic Units for Industrial Estate in _Asmn Countrics; and
- Requirenient analyzed through the survey results on this study.

Estimated on the basis of the unit demand of 320 kWiha for factories, the total

-power demand for the K-3 1E would estimated to be around 10 MW as shown in the

- table below.

_ Electrjic Demand Projection

{(MW)

. Electric Demand
1. Factory o 8.8
2. AdnﬁhiStralion center 0.4
3. Uity | 0.4
4. Street lighting 0.1
5. Park lighting 0.1
“Toral | 9.8

(5) Telecommunications

The telecommunication demand for the K-3 IE is the total of demand of the factories,

administration center, a(er supply plant, sewage treatment plant. The

: lelccommumcahon demand rates of factones ar¢ prestimed | based on the following data;

- Basic Units for Industrial Estates i in Asian Countries; and
© - Current demand for the Amman Industrial Estate.

Total teleconinmunication 'der'najn:d for the K-3 IE is ¢stimated to be around 140 lines

as'shdwn below,

-1



Telephone Demand Projection

Area No.of Demand Demand  Required  Required  Required™ g

(ha)  Factorics Rate Rate Demand  Demand  Capacity ,§
(lingé/ha) (linclot)  (lines) (lines) (lines)

) (2 3) ) (5)=(1)x(3} (6)=()x(4) max(5)/(6)

I. Factory

_ 2. Administration center
3. Walter supply plant
" 4. Sewerage

' treatment plant

21.6 22 3 4 33 38 . 88
50

Totd | - 144

© *)The larger demand figures are chosen as required capacitics
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~ 11-7 Preliminary Pesign/Principal Dimensions of the Utilities/Infrastructures

&

{1) Drainage
1) General

* Rainwater in the K-3 IE will be collected by U-section flumes, plpCS 'md box
“culverts, and then drained off the 1E by gravnly flow. :

' T he diagram of the dramagc syslem in the K-31Eis §h0ivh in Figufc' 11:7-1.
2) Basic conditions

*‘The design criteria and planned' facility of the drainage system in the K-3 IE are
determined according to the Jordanian and Japanese s!andards as follows. R"unfall
with a 10-year applied in the design of the dramago route.

- Rainfalt return penod - 10 years
* Flow time ~ . 10 minutes
- Average flow velocity - 1.5 m/sec

~ - Runoff coefficient N 0.65 .
- Draining facility = - ' U-section flumes, corcrete pipes, box
o _ _ - culvent ' :
- Roughness cocfficient of concrete 0.013
- Interval between manholes 75m for 600 mun dlamt,tcr pipe
' o ' : 100 m for 700 mm - 1,000 mm

. _ diameter pipe
- ' Rate of discharge formula ‘Manning’s Formula
"'3) Outline of drainage

* The raiowater draining facility is planned to have the following features:
- U-section flumes {Size 400 mm x 400 mm - 500 mm x 500 mm),
total length 880 m -
- Concrele pipe (300 mm -1,000 mm in dlametcr) total length 540 m
= Box culvert (Size 1000 mum » X 10{)0 aum -1 500 mm X l 500 mn),
 total length 410m -

‘ (2) Water supply
1) General

ﬁ : The facility in the 1E will be compos.ed of distributing reServoirs, cl{aﬁaicd tanks
and distributing pipes. A

-3



Water will be supplicd_ from a new well to be dug inside or near the 1E through a _
" 100 mm diameter conveyance pipe. : i_

The distribution pipe network in the IE will be shown in Figure 11-7-2,
2) Basic conditions

The distributing reservoir will be insialled in the highest area within the 1E. Water
will be distributed from the elevated tank by gravity flow after pumping from the

TCSCIVOI.

- The design criteria and planned faullty of the water facility are delermmed

according to the Jord'mmn and Jdpanese standards as follows:
' - Volume of reservoir -+ Equivalent to 24-hour supply to cover thc
maximum daily denmand
- Volume of elevated reservoi; ‘Equivalent to 30-minule supply to cover the
maximum daily dentand '

- - Distributing flow amount Hourly maximum demand

- Time fluctuation coefficient ~ 3. :
- Maximum flow velocity in 1.5 nvsec
* " adistributing pipe . : . L S

- - Velocity coefficiemt . 110 - i o B ¥
- Pipetype -~ SO0mmdiameter: polycthylene pipe o |
e 75 mm diameter or farger: cast iron plpe
- - Rate of discharge formula  ~ Hazen- Will:ams Formula :

3) Outline of water supply

The convcy'mce pipes; reservoir, elevated t’mk and dlslnbulmg p:pes aro planncd
with the following dimension:

- Conveyance pipes - 100 mm diameter cast iron pipe
' _ total length 190m -

- Rescrvoir © 560 m™

- Elevated reservoir - S s m

- Distributing pipes - L
50 mim diameter polyethylenc | plpc ~ total length 100 m

- 75 mm - 500 mm d:ameter_cas_l iron pipe total length 1,710 m
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(3) Sewerage

I} 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
of the green belt of the IE.

* Each factory must carry out waste waler treatment independently before draining

‘ off into the drain water pipes laid in the roads so that the quality of water comphcs '
~with the industrial wastewater quality standard shown in Table 8- 6 L.

: The waslcwatiar wil] be so treated in lhe sewage treatment plant that the q‘uél ity of

~ the treated water compiles wilh the qualily standard shown in Table 8-6-2 and can be.
‘utilized as irrigation water. Sludgé remaining in the sewage treatment plant must be
- buried after sun drying. '

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

- bed.

Figure 11-7-3 shows the sewerage system in the industrial estate.

~ 2) Basic condilions

. The sewage {reatment plant will be installed in the lowest area within the 1E, so
that lhc dram walter from each factory will be. collected by grawty flow lhrough the
plpcs Taid under the rmds

The long-dur'mon aerauon method is proposed for the sewage treatment of the
following reasons: : :
- Suitability for a small scale sewage treatment plant
- Water quality complymg with the drain water standard
- - Dealing effcctwely with load fluctuation
- Less facility imaintenance requirement and, therefore, less cost
e Smailér'arca requireiment than the ox'id'ation ditch method

The planmng condmons for the dram and wastewater facduy were delermmed

accordmg to the Jordanian and J apanese standards as follows:
- Capacity of the sewageé treatment plant  Maximum wastcwater amouint per
day

11-15



- Pipediameter  * To be determined on the basis of
' © maximum wastewater volume per

~ howr
- Time fluctuation coefficient 3
- Pipc margin rate 500 mm diameter and smaller:
100% ‘
- Pipe type . concrete pipe
- Roughness coefficient of concrete pipe 0.013
- Interval between manholes - © maximum 50 m
-* Flow formula _ Manning’s Fornla

. 3) Outline of sewerage

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

- features: _
| - Sewage treatment plant  * 560 m’
- - Sewerage pipes - 200 m - 250 mm diameter concrete plpe
tolat lcnglh 960 m '
' (4) Electricity

1) Basic dcsiwi condition and critéria

Hectnc power for the K3 IE wnil be supplu.d from the NEPCO'S power gnd

The power supply system will conssst ofa d:slnbuhon syslem within the IE, and 33

kV dnslnbunon lines {rom Karak Substfmon

“The syStem has been designed basically in accordance with the NEPCO's desién |

criteria, anmng 10 enhance the quality of electricity so as to kccp voItagc ﬂuclmuon
~ within an appropnate range.

2) Extemal power lransmission system

The 132 kV transmission hnc is lmd above lhc K 3 IE, hut no dlstnbuuon lineis

laid nearby.

The Karak Subslanon which i |s one of main 132/33 kV subslatlon in Karak

Governorate, is located in Karak Clly about 25 km west from the I8 site, and

_ supphcs power to entire Karak Clly Karak Substation consisls of 2 main
- transformers of 40 MV A each with a voltage of 132/33kV.

For electric power supply to the K-3 IE, two alternatives are possible. One is to
_construct a new main substation in the K-3 IE using existing 132 kV transmission
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line. The other is lo construct new 33 kV double circuit distribution fines from
Karak Substation to K-3 1E. The former alternative by the new min substation is

more expensive than the latler alternative by the new 33 kV distribution lines.
Therefore, the former alternative by the new 33 kV distribution line is
recommendable in view of cost performance.

The new 33 kV distributior lines aré planned to be 1aid to connect with a 33 kV
indoor swnchgcar at K'iral\ Substation by single circuit, One feeder at cxuslmg 33
- kV switchgear in the Karak Substation should be expanded

-3) lnt_crnal power distribution syslem'

A 33 kV distribution system is planned to be laid to feed po{vcr from the new 33
kV distribution lines to the factories and users to be located in the K-3 IE,

- An underground distribution line is planned for the IE, since this type has been
~ adopted in high grade industrial estates recently to increase the acsthetic value.

- An open ioop'distkibulion systein should be applicd to securc stable power
~ supply. 33 kV ring main units will also be provided to connect to consumers easily
: e; -~ at any time without interrupting power distribution. '

~ The proposed 33 kV distribution system is shown in Figure 11-7-4.
{5) Tele_:coﬂumimiéaiions
1) Basic de'sign condition and criteria

'iclccommumcalmn services for the K-3 1E wilt be available through TCC. The
lclccommumcauon will be basically composed of a transmission line, lclephone
_cxchanger facitities, and internal subscriber lines i in the K-3 JE,

2) External te!céommunicaﬁon systeim

At presenl there are no telephone stations and/or opncal fiber cable linés of TCC

¢ . near ihc K-3 1E. The nearest existing exchangc office is the Karak 1 and 2 exchange

. slauons (total 17 474 lines), whlch is located in Karak Clly, about 25 km from the

K-3 1E. The Karak 1 and 2 exchange statlons already havc fully connected with

15,802 subscriber lines, and 2,691 subscnbers were waiting for connection as of
the end of 1995. '

The optical fiber transmission network has been implemented based on TCC's
15-year plan at present .
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‘Therefore, it is planned to install new optical fiber cable ling to ensure

telecommunication service between the Karak exchange station and the K-3 IE. A

“new telephone exchange facitity (Remote Line Unit (RLU)) is planned to be instalied

within the K-3 IE. RLU will be connected to the Karak exchange station by an
optical fiber cable line.

- 3) Internal telecomnunications system

Somc Splice Boxes (SB) will be installed on the sidewa]ks ﬁﬁd conncctcd to the
new RLU by metallic tclephonc cable lmes SO lhat subscr:bcrs can casily be
connected to SB at any time.

The cable will be put in plastic sleeve pipes and buried along tlie roads in the K-3
1E. '
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11-8 Development Phasing and Implementation Schedule
The schedule of the project implementation is shown in Figure 11-8-1.

The development of the overall site arca is planned to execute at a certain fixed

" period of time. The project completion is assumed to be at the end of 2(}05, and the_

" commission at the bcgmnmg of 2006.

The site acqunsxtlon has been completed in 1996. Complellon of lhc construction’

from the initiation of the demgmng is assumed to take 3 years.
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11-9 Investment Cost 1

The investment cost has been estimated based on the same assumptions as those for
the A-2 IE, plus the two assumplions below.
(1) Earth cutting and filling: There are many boulders on the K-3 IE site.
" Therefore, it was assumed that some ripper work be necessitated which
causes higher unit cost for earth works.

{2) Utilities: Since the ‘are'a of the K-3 IE is small {35 ha) comparéd to the A-2
IE (200 ha), unil conslmction_ cost fbr the utility facilities in the K-_3 IE is

" higher than that in the A-2 IE. N |

'The investment cost of the K-3 IE is estimated to be J D__6.29 million. The co:sl for
extemal facilities to be borne by agencies other than JIEC is JD 1.63 million. Details of
the estimate are provided in Table 1 1-9-1.

© Sumimary of Investment Cost for K-3 IE

(lnclud;ng Tanff and Sales Tax)
" (Unit: Million JD)

: : Cost
1. land acquisitioncost - .- - 0.05-
2. Conslruction cost - : 4.93
3. Engineering service cosl : _ 0.30
4. Administration cost. 0.20
5. Contingency cost : . 081
I. ‘Tavestment cost for M-2, IE R VA
(14243+445) o C
1L Investment cost for external - 1.63
facilitics to be bome by - :
agencies othier than JIEC _ -
“Total o 192

Breakdown of the construction cost is shown below.,
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Breakdown of K-3 IE Construction Cost
(lncTudmg Tariff and Sales Fax)
(Unit: Million JD)

Local Foreign - Total
Portion Portion
Cut and fitl 1.60 0.00 1.60
Flash flood - 0.00 0.00 0.00
Road 0.28 0.00 0.28
Drainage 012 0,00 - 0.12
Water supply 0.09 0.02 0.11
Sewerage : - 0.27 . 045 092
 Electric facility 0.21 1.09 130
Telephone f'1c1l|ty . - 0.09 0.13. - 0.22 .
- Park .. 0.08 0.00 0.08
Administeation center 065 0 000 005
Miscellaneons - - 0.28 017 - 0.45
Total . 3.07 - 1.86 4.93

The investrent cost for the K-3 IE, less tariff, falls to JD 5.74 million. The
investment cost for external facilities to be borné by agencies other than JEC wou]d be
D 119 miillion. Table 11-9-2 provides lhc details. _ ' N

' o Summary of Invcslment Cost for K-31E

(Excludmg ‘Tariff, Including Sales Tax)
(Uml Million JD)

8 Cost

1. L'md acqmsmon cost 0.05
2. Constniction cost’ 4.48
. 3.: Engincering service cosl 0.27
4., . Administration cost 0.20
*5. Contingency cost 0.74
I. - Investment cost for M-2 IE 5.74
C(142434445)
~IE - Investment cost for 1.19
“external facilities 1o be
borne by agencies other
than HEC

Total 6.93

Breakdown of the construction cosl is shown below.
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Breakdown of K-3 11 Construction Cdst
{Excluding Tariff, Including Sales Tax)

{Unit: Million JD)

Local Foreign Total

Portion Portion
Cut and fill 1.60 0.00 1.60
Flash flood - 0.00 0.00 - 0.00
Road 0.28 0.00 0.28
Rainwaler and drainage 0.12 0.00 0.12
Water supply 0.09 0.0} 0.10
Sewerage - 0.27 - 0.45 0.72
Electric facility 0.21 073 0.94
Telephone facility - 0.09 - 0.09 0.18
Partk - ‘ ©0.08 - 0.00 0.08
Administration center - 0.05 -0.00 - 0.05
Miscellaneous c - 0.28 0.13 0.41
Total 3,07 .41 4.48
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11-10 Institutional Framework for Execution and Management of the lndustrial Estate
(1) Organization in charge of execution and management

As the execution and management body of the K-3 IE, JIEC is regarded to be the
niost appropriate organization because of the highly public nature of the IE as an cngine

'to promote industrial dcvelopmem for the reglou as well as the orgamzatlon s

cxpenences and achievement of dcvelopmenl of IL.
(2) Division of responsibilitics and cost béaﬁng o

Division of respon'sibilities and cost bea'rin‘g for major task ilems related to
construction and inanagemcnt of facilitics are regarded {o be similar to those of the other
planned IEs. '

- To attract a sufficient number of investors and to successfully opcrate lhc IE,
support from reIevanl pubhc orgfmlzatlons isa key

{3) Administ_ration and ancillaxy fun’cli(ms _

The mdlcatwe number of sta{f fm admlmslrauon of the IE is esilmaled to be
approxmlately 10 as shown in ’l"lblc ll lO 1.

.\ coordm'mon comuniltec should be org‘\mzed involving representatives. of thc

_ investors, JIEC, tocal admlmsiratlon bodies and relevant line agcnctcs as well as
. Southern Regional Research and T echnology Center, Southern chxonal Small and
- Medium Industrial Center and Mu’tah University.

To suppdrt the industries in the 1IE, various ancillary functions should be

“accommodated in the ancillary buildings.
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11-11 Project Evaluation
11-11-1 Financial Evaluation

" The financial evaluation of the development of the K-3 1E project was conducted
from the point of view of JIEC, the expected exccutive agency of the project.

* (1) Capital cost

“The total construction cost including custom dhly and sales (ax was estimated at JD
6.3 million covering the IE construction cost of JD 6.2 miltion and the land acquisition
cost of JD 0.1 miilion. The total cost includes a foreign currency portion of JD 2.4

million (US$$3.4 million cqu'i\'ralent). The outsider agency costs for infrastructures of
~* JD 1.6 million is not included in the above amoun.

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

_ Thc same percenhgc rates of O&M costs (o the LOI’ISU’UC(IOD costs of each fac:llly
and equipment were applied as those ﬁppiied for the A 21E pro_[ect '

'(3) Replacemenl Cost

. The replacement was considered for the water suppl)r facnlntles and the scwemge

plant in the 26lh year from their operation slart.: T hese were mcorporated in the cash .
ﬂow of FIRR computation table. Other replacements werc due to thc leagth of thelr

economic life, not considered dunng the cvaluatlon period of 35 ycars -

(4)Land acquisition

The land with a 2ross’ area of 3_5- ha was assumed to be pu‘rchaécd in 1998 in this

study.
The unit price of the land was asﬁumed atJD0.15 /:mk2 in this ;sludy.
| (5) Revenue | |
The réveﬁue will be aC(::hleci from the selliné :and ieésing of the fdcioty loi;s The

| selling price of factory lots was set at JD15.0 /m? and lhe lease rate was set at JDL.5
Jm?!yc'lr in this sludy '
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(6) FIRR computation |

Based on the cost and benefit slat'e.d above, the FIRRs were calculated fdr the
evaluation period of 35 years as shown in Table 11-11-1and 11-11-2.

For the generation of benefit, it was assumed that factory tots will be fully sold out
© within five (5) years after lhelr completion at cumulative rates of 30%, 50%, ?0% 90%
- and 100% in cach year. - '

* The result of computation shows that FIRRs for both the costs were too small to be
computed, which shows that the K-3 IE project is not financially viable with its
currently planned condmons S o

(7) Sensmvaly test of FIRR

A sensitivity test was conduclcd for the derived lwo FIRRs by varymg bolh the cost
~and benéfit by 10%, under the conditions in which selling price of f'lclory lots is set at.
IDI 5.0/m? and leasing rate of theni at JD1.5 1}12char. FIRRs derived for both the
- costs were 0o snfali to be coznpu(éd and the project is not financially viable, even under
the most advamagcous conditions i in which the cost is reduced by 10% and the bencﬁt '
is mcn.ascd by 10%. ' '

- A more drastic change was assumcd below in Wthh the sellmg pncc was set at

JDZS»’m2 'md both the cost 'md benefit were varled b_y 20%.

- FIRR whh costs including custom - FIRR with costs including sales tax
duty & sales tax :

cost- cosl éo_sl - . cosl " cosl cost
+20% | nomal | -20% | - +20% | normal | -20%
benefit | : . benefit |
L NA I NA L 26 | T A | 0} oaa
=20% | - o -20% N
benefit | | | venefit | -

L NA| 26 | 68 Do | 4| 86
normal |- . : ~ | normal . :
benefit |- Sl b | benefit | '

: 2.6 S 6.0 | 107 B ; 4.1 { 7.7 12.8
+20% o b 1 e20% | ‘ o
Remarks: - 1)  N.A. stands for "not available." -

2} Unit benefit for normal conditions:
- ScHing price : JD 25.0/m?
- Lease rate ;1D 2.5/m%fyear
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“The FIRR value would come into the desirous range if either the cost is reduced by
20% or the benefit is increased by 20% for both cases.

" Meanwhile, an examination was made to find out a level of selling price which can
make FIRR exceed 10%. For the cost including custom duty and sales tax, the FIRR
can reach 10% by the selling price of JD35.2 /m?2 {equalizing rate). For the cost

“including sales 1ax only, the FIRR can reach 10% by the selling price of JD33.0 /m2.

~11-11-2 Economic Evaluation

“(1) Criteria for economiic evaluation

The economic evaluation of the K-3 TE proje.ct 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:lllngness {o-pay (WTP) index of purclnscrs and was
: consujercd as the economic bcneﬁt of the project.

- (2) Bconomic'cosl

The economic cost of the K-31E prO_]CCl was esum'ned bascd on the ﬂnancnl cost
mc!udmg ncnher cuslom duty nor sales mx

The same '1ssumptions as being made for the'A-2 IIE. project were adopted for the K-

JIE prOJccl including the standard convcrsron factor, shadow wage rate, the value of
land and the inclusion of the outsiders cost for mfraslruclurc facnhlles

3) Economic benefit:

The WTP mdcx ofa {aclorv lot in the K 3 IE was assnmed at JDlS a Im2 which

was considered as the market selling price of the K-3 IE factory lots -and was adopted
as the um! cconomic benefit in the economic evalmuon of the project. '

(4) EIRR compulallon

The compulahon of LIRR is shown in Table ll 1 l 3 and an LlRR of() 2% was
derived. ‘ '

~ Asslated in 'lIicIA-2 IE project evaluation, it is désirous that BIRR lie or exceed the
range from 5 to 10% for a project to be justified in Jordan. The above computed low

EIRR shows that the K-3 IE project with its currently planned conditions is not
ecqnomi'c:illy viable from the point of view of the Jordan's socio-economy as a whole.
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At the present stage of the study prior to Pre-F/S, the K-3 project may not be |
considered as economically justified nor financially viable. - '

'11-11-3 Socic-economic Evaluation

(1) Prospects for employment creation and resulting population increase

‘In Table 11-11-4, the expected number of employees in the K-3 IE are cateulated as

5,357, based on the data from the Industrial Survey 1993 and the Investment Demand
- Survey conducted in this Study. It should be noted that this number will be realized

only when planned spaces in the K-3 IE with 35 ha are sold or leased to lhc'rn_:levant' ?

“industries and they build factories, employ necessary employecs and start operationata

full capacity. Such a time will be some time after the year 2010. -

" Based on this number of employees, Table 8-10-10 cdlcﬁlaged the expected total
population increase resulted from the K-3 IE project as 41,033, based on the following .

‘Lwo assumptions:

D For one employment created in the manufacturing seétor, aboul 0;56_
~ employmeat in the service sector will be created. Since .thcjrc is no data
a:v'aiiﬁble' in Karak to calculate this rate, the raie_b_f 0.56 is borrowed from the

rate in Agaba which is obtained from 'Aqabh Town _Mas.ter Plan Review

- prepared by Agqaba Region Authority. - So 5 357 en-lploym'ent in the
manufacturing sector w:ll create 5,357 x 0.56 = 3,000 employment in the

- service sector.

2) T hc toial number of populauon increase is calculated by muluplymg thc total
8 number of new employment created by the K-3 IE project (whlch is the total of
' employmcnt in the manufacturing sector and employment in the service sector,

that is, 5,357 + 3,000 = 8,357) by the dcpcndcncy rate in Karak Governorate
(which is the rate of the total populanon to the employcd population). Based on
'J the sampling survey in Employmem Unemployment and Income Survey
: -1995 the dcpendency rate in Karak is calculated as'4.91. So the total
‘population i increase is expccted to be 8,357 x 4.91 = 41,033, Bul it should be
‘noted that the dependency rate in future wnll be fess than 4.91 because there
will be less unemploymcnt due to jobs i in the 1E and the employees in the
‘modern manufacturing sector tend to have a smaller number of children. Sothe
projected population increase of 41,033 should be con:sidéred as the maximum
possibility for the sake of impact assessment. =
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*.(2) Impacts of employment creation on vulnerable groups
1) Womcn

Among the employment created in the K-3 IE project, the number of female
employees is calculated as 1,179 in Table 11-11-4, based on the assumption that the

- proportion of female employces in the total employees will be the same by industry,
~ which is calculated from the data in Industrial Survey 1993. In textile, weariog
* apparel and industrial chemicals (drugs and medicines) industries, the average

percenlage of the female workers in the total employees is more than 20%, so 12
- companies in wearing apparel industry which will invest in the K-3 IE are expected

-~ ta hire the total of 1,158 female employeces, while 6 companies in chemical industry
are expected to hire the total of 18 female employees.

Allhough this number of female employment souads small, the impact of these
cmployment on women will not be smali, because employment opportunities for
- women have been limited in the conservative Southern Disteicts. Since in the Islamic

; soéiet_y-\vohmcn bave difficultics to live away from their families, the most _of female
workers will be hirc‘d’from the log:ailily. This new employment oppo‘rlun'it‘ics in the

manufacluring sector will surely promote women's participation in the society and

“enhante womnen's image as equal partners in-Jordan's development.
2) BedoUin '

Slnce thcrc are no Bedoums in La_|un illc effect by cstabhshmcnt of the K 3 IF
will have no m1p1cts to the Bcdoum people. _

(3 lmpacts of population increasedn social infrastruciure : o

Projected poptaiatiorn increase of 41,033 some time after the year- 2005 resulted from
the K-3 IE project may sound a big number to Karak Governorate which now has a

population of about 170,600. Although Karak Governorate does not have a long-term - |
housing development plan ‘l'o copc with this magnitude of population increase, there is+

still enough lime for Karak Governorate to study the future balance between the

populauon mcrcasc and the necessary housmgs as well as housmg -related infrastructure
such as roads, water, clcctncny. sewage, ‘ phones, et¢. So'it is ‘advised that Karak

Govérnorate, in collaboration with Department of Housing and Urban Development,
should make a long term plan to increase the housing capacity in accordance with the
pro;ected popu}allon increase.
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literatures and field survey.
“categories of industries to be located aré slud:cd

“the proposed development and industries are estimated.

11-11-4 Environmental Evaluation

Environmental impacts from the proposed project were assessed and evaluated for
cnvironmicntal clements that were chosen in the Section 7-4-1 (1). - In the assessment

process, firstly future environmental goal for the particutar environmental clements are sct.

Then, the present and future conditions in the proposcd area are studied bascd on f

Thirdly, the prcscnt Condluon in the Amman Industiial
Estate and the performance of environmental m'magcmcm of the factories in the simitar

and expected future condition of the proposed project area, environmental inpacts from
In conclusion, environmentl
impacts arc evaluated by Comparing the fulure environmental goat and estimated ini pact. |
~ Among the cnvironmental clements chosen in !hc Scction 7-4-1 (1), those related to

‘social impacts are assessed in the previous section.

(1) Possible impacts and environmental goals

The development of the K-3 IEwill alter the natural vegetation of the 35 ha site. The
possible cimission of air pollulan!s water pollutants and solid wastes from industries

expected to be located _arc listed in the _followmg table. The dev clopment will also

© generate iraffic for commuters, toading a'nd unloading products and wasics.

Combining the fmd_mgs in Amman e

- Industry P0351blc gascous “Generationof - | Generation o
RN ‘emission, noisc, liquid waste -solid waste
: : ‘ ubmlxon ' N :
Wearnng apparel . . _ _ labric, thread
. Chemical - .- Jodor, dust - JABS, BOD, ol [ sludge .
“Glass & non-metalf Cd, Fu, Pb, sool | SS, pH glass  ~ chips,-
" mineral L ‘ 1 L " | ceramic chips
Fab_ricatcd metal noisc solvents, oil, metal chips
' soda
Waste water lrealmcm odor (treated water to)sludge
plant be. used - lor
irrigaiion)

For lhc assessment of mgmﬁcancc of lhosc mlpacls fulurc cnnronmcnhl ‘goals: for

cach cnuromncnl'll clement are sct and hslcd in the followin g table

the propoa;cd Abu Rukb“th Nature Reserve.

~ the proposed Nature Reserv e.

“Those goals aim

: 11hat the dev: clopment docs pot crcaic ncgamc lmpacts on adjacent Grazing Rcser\c and
Flgurc 3-1-8 shows the locallon and . area of

The Abu Rukbah Natre RcScr\*c was pmposéd in the Proposal for Wildlife Reserves _
in Jordan, prepared in 1979 by ITUCN/WWF and the Royal Sociely for Conscrvation of
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" Nature.  Special features of the site are mostly little known Roman antiquity and no
- specific natural featires such'as mammals and vegetation are specified in the report.

“Possible Impacls Future Goals

“Disposal of industrial wastes Appropriate treatinent and disposat
measures {o be taken for municipal
and special wastes generated at the -

" Industrial Estate

Air potlution, odor, noise, vibration ' No mgmﬁcant impacts on the
' ' " Grazing Reserve and the proposed
Nature Reserve

Ground water and surface water No significant impacts on the
‘poliution ‘ - Grazing Reserve and the proposed
, N ‘ Nature Reserve .
“Pollution of soil in the Grazing o - No soil contamination in the
Reserve - Grazing Reserve from pollutants
and treated waste water
Loss of tflora and fauna ' No extinction of significant flora,
o . © -faupa and habitat

Impacts on surrounding Grazing ‘ - No soil erosion in the Grazing

Reserve and proposed Abu Rukbah : Reserve and no loss of habitats in
" Nature Reserve ~ the proposed Nature Reserve

3 (2) !mpact'Assessmenr

) Dlsposal of mduslnal waste

Accord;ng to the Mumcnpal Waste Management Study by JlCA in 1996 Lajun -

Final Disposal Site in Karak Governorate is located about 27 km east of Karak Cny
“and about 12 km east of the proposcd 1E site.- Ithasa desngn capacﬂy of 883, 500 m3
and scheduled tobe in operauon unul lhe year 2010

The construclion of lhe IE is planned 1o be compleléd' by the year 2005, By.the .
time of completion, the disposal site will be near to its maximum c'apacity." In
addition, the aniount of wastes received daily at lhe‘disposal:site will increase by the,
deve[opme’nt of the IE. It is necessary to plan an extension or new construction of
dlsposal site in the near future. - ' |

Regardm g the manaoement of haz,ardous wastes such as so]venls the time f rame
fos the completlon of the central dlsposal fwl:ly is cuirently unknown. - There is- .'
possnhlhly for, uncontro!led llleoal disposal of hazardous wastes whcn JIEC and Tafifa’ -
City do not prowde proper guidance and control. ‘
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From the above discussion, it is concluded that prompt action for expansion of the
municipal disposal site and proper management and contro} of hazardous waste are
necessary 1o achieve the future environmental goal.

2} Air pollution, odor, noise, vibration

Considering the types of industry to be located, there is possibility of air poltution,
odor, noise to be generated in'.lh'e' IE. Obs_ervélions. made at the Amman Industrial
Estate suggests that when' the same: levei of environmental management with the

-~ Amman IE, major impacts will not be felt outsrde of the K- 3 IE. ‘Daily monitoring -
- will stilt be necessary to prevent damage on the Grazmg Reserv and the proposed :

- Nature Reserve.

- 3) Ground water zind surface water poliution

The area around the s:te isexpectedto bea ground waler recharge area with average

: annuai rainfall of 350 mm and Ilmcslonc distribution in the surface geology

Cons:denng the lypes of industry expeclcd to be located, liquid wastes mc!udmo

- hazardous wasles and lreated waste water will be generated inthe 1E.

Assuming that the JIEC wiil monifor and -n‘ianage the quaiily of wastewaler as they
do at 1he Amman 1E, wastewaler will bc treated to the level suilable for irrigation. The
site is located on the lop of a “hill and surroundcd by a 10 m-\wde grccnbelt “The

' greenbek will be lrngated by the treated wastewater. Itis not Itkcly that large amount

“of irrigation water spills outside of the site and contaminates “adjacent land with

: palhogen and fecal organisms, heavy metals, and other hazardous materials.  There is
 norisk of damage from flash flood because of the topography of the site.

4) Pollution of soil in the Grazing Reserve

As discussed in the above sections, no significant pollution of air and no significant
refease of polluled water from the 1E is expected.  Therefore, there will be no
pollutlon of lhe soil in the Grazmg Reserve from the IE.

$) Loss of flora ahd fa’una within the siie_

" The proposed site for the IE was a 4pér'l of the Grazing Reserve where native plaint
species including introduced one grows rather d'ensely. During a field observation
conducted February 1996, many beetles and other insecls were observed as well as
many molehills. - Even though the !ype of vegetation is typical for the area, similar
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vege'tation does not exists today within the area of about 5 km radius because of heavy
grazing activity.

“The Lajun Grazing Reserve has a totat area of 1,100 ha. The proposed 1E is
planed on 35 ha of the total area. ~ Although the project will alter the vegetation within
- the area, there will be no loss of significant flora and fauna by the project.

" 6) Impacts on surrounding Grazing Reserve and proposed Abu Rukbah Nature
~Reserve '

' From the previous discusston, the deﬁefopmem of the 1E is cxpecled to generate no.
significant impacts on air quality, waler quality, and flora and fauna.’ Although the
site is located upstfemn of some part of the Grazing Reserve, drainage is designed so
 that rain water will flow to the water treatment plant,  Some overflow from the
drainag'e system will reach the greenbelt and will be partly absorbed in the strip, and
partly flow slowly to downstream. “Therefore, the development will 1ot cause soil

- erosion in the down stream.

The traffic generated by the 16 will use the RN 50 as the ‘niajor éccess‘ 'r‘md " This
- foad does not cross the area of the proposed Nature Reserve: traffic increase on the
"RN 50 wnll not affect the environment oflhe Nature Reserve. B

From above d:scussmn no sngmﬁcanl impact from’ the developmenl of the IE is '
- expected on the GraZm g Reserve and the Nature Réserve. .

[1-41-5 Overall Evaluation

K-3 IF project may not beljustiﬂed for i:}:}plememaiion from the view points of financial
and economic viability which no serious environmental impact are expected. From the
social and regional viewpoints, however, he project would greally conlnbute to the
welfare of the residents and regional developmem of Karak. '

It is’ conduded that, therefore, the project:is worth further’ dcta:led studymg and it is
advised that detailed enomeermg as well as msll{uhonal studies’ toward the lmpiemenlauon :
be conducted. ' ‘ |
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“Table 11-4-1 Development Arca of K-3 Industrial Estate by Categories of Induslry :

/%

1 /1 12
Jordanian  {Nos.of - Foreiga (Nes.of  Addigonal . (Nos. of Expansion INOS_V of
ISIC Industrial Category Demand | Factory Lot .Dcmand Factory Lot) [);'n!and . Factory Loty & Factor Total - Factory Lot
31 Food, Beverage and Tobbaco | .

35 .

L

k¥3

k2]

3117312 Food manufactsring
313 7 Beverage -
Textile, Apparel & Leather

320 Teatik

S AN Wearing Apparel

S 323 Leather Products

Wood and Wood Products
331332 Wood & Cork Furniture

Paper Products

ML Paper

342 Printing
(;.Eemicals'

351 Chemical

356 . Piastic Products

Non metallic Minccol Products

362369 Glass & Non-Metal Mineral

Fabricated Metat, Machifery
181 Fabricaiéd Metal
382 Machinery '

383 Electrical Machinery

LS Tfanspor! F/quipmem.

385 Professional Fquipment
Total

Gross Development Area (ha)

04

02

16

@

)]

h

@

100

10.0

(eI

181)

20

. 0.2

22

8}

i

(2)

240 . (12)

1.2 (6)

0.4 {2)

20 {2)

ne

o
h
<

-

!

Refet 10 Table 7-3-3

T is pesumed that about 20% or 2 2ha of the demanded area canbe added as a faciory bt ated’
in addigion 10 the demand identifizd by the investment demand survey. for unidentified demand from

countries pot caversd by the survey,

Ivis consideration of special inceatives granted to the K-31E and upgeading the trvestment

envirsoment toth in terms of infrastructure and institutional framework, totab net

factory lot area is assumed to be twice the sum of actual investment demand and additonal demand.
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: Tab!e t1-5-1 Land Use Plan of K-3 IE

Area
(ha) &)
LFactory lot 27.6 8.9
* 2.Road 2.5 7.0
~ 1) Coltector Road(18.0m) 038
2) Colkector Road(30.0m) 1.7
- 3Unitity 1.0 2.9
- 1) Water supply facitity 0.1 '
"~ ) Sewage tfea!menlp!anﬁi 0.5
3) Electric facility 0
4) C_ommunicétion facility 0.4
~ 4.Administration center 0.6 1.7
3.Park k1 3.1
6.0thers _ S22 6.3
1) Buffer zone(10.0) 2.1 '
2) Pedestrian(6.0m) - 0.1
Total © 350
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Table 11-9-1 Investment Costs for K-3 ,
(inclusion of custom dutics and general sales tax) _
. Unit: J{3 1,600

Item - .lJocaI ' Forcign Total ~ “Other agency ()

{1} Land acquisition cost 53 0 53 0. (0)
{2) Compensation cosl ¢ 6 -0 0 {0
{3) Construc_lion cost ‘ - _ _

3iCutandfil 1600 o 1600 o ®

32RashFood .: 0 0 o . 0 @

3.3 Road . 279 0 279 0 ©

; 3-4Dminach , RIS TT- 3 0 FEI 0 (d)

'35 Water si}pply

1) Conveyance pipe : R o 2 21 @)
2) Distributien pipe ‘ 21 0. M 0
_3) Reservoir B ' C 6l 1 65 0 . (0)

36 Scwerage

1) Sewei - e 230 24 _:0 ©)
2) Sewagé treatment _ R X T LSS 700 0 ()
3-7 Electric facility _
: f) Distnbution system _ 215 1,091 1306 0 {1
2) Extension of existing substation 0 -0 0 126" {100)
3) 'l'ransmi-ssion line - 0 : 0 ¢ f,OlZ © {100y -
313 Telephoﬁé’ faciliiy i %0 © 129 219 g {59)
3.9Parks _ 77 0 77 0
300 Adwinistration a XY 3 50 0 (©
311 Miscellancous (105%) 278 170 18 M8 (29)
. Subtolal(d) 3,059 1870 4929 1628 (23)
(4) Engincering services . - Sl 59 237 296" 0 -
: (35) Admiﬁi.stiaiio'n,cos't - ' ' - 200 -0 200 0 -
. (6) Contingency (Ve (+(Nx 15% 408 316 $14.. .0 -
* Total Construction Cost (B)+(4+(S14(6)) 3816 2423 6239 1628 (21
".I‘i:m‘]' of thé foreign portion in LfSS(I.OGO) - 3,4]7. L -
"Remarks! *3=Sub-total(3) X 6%, *1=*23 x 20, ¥22*3 x 80% :
g Total constiction cosl “Total mi‘é‘:igﬁ“ T 0131 conslmctjonc:')st_‘ 'l.‘oial '"C:lgéf}:;_.h‘" :
‘net: JD'sqn = 2260 28.50 nel: USS'sqm= 31.87 40.19
“gross: JD'sqm = 17.83 2248 gross: LiSS'sqm = 25.13 31.69 A
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Table 11-9-2 Investment Costs for K-3

(excmption from custom dulies and inclusion of gencral sales tax)

Unit: JD 1,000

Item Local Forcign Total Other agency (50) @1 |
{1)Land zicq'uisitiou cost 53 0 53 0 (0}
.-;_2_)_5?9_199‘_'255!9_199_99_5! ........... L. LU U ) S
- {3) Constiuction cost _
31 Cut and fil - 1600 0 £,600 )
32 _hasﬁ Flood = - ) 0 ._ 0 0 ()
33Road 1279 0o 21 0 O
" 3.4 Drsinage | s 0 118 0 ©
3-5 Water supply
1) Conveyance pipe 1 1 2 24 (52)
2} Dis_lributizon pipe 21 ' lIG 37 0 o
k)] Reservoir. | o1 1 ‘ [ 0 ()
3.6 Scwcmigc | |
1) Sewer 21 0 24 0
2) Sewape treatment 245 " 55 | 700 0 {0)
37 121c¢|ﬁc facility g
l)l?isfribution systeim - 215 728 _ .9_43 0 (0). : 7
2) Extension of existing s.ubs!alio:_: | 0 o 1] 85 - (100) !
3) Transmission line. [y} .0 0 . 701:3 :Z | (100) -
3.8 Telephone facitity 90 86 176 261 (60)
3.9 Parks 7 o .7 0 ©
3-10 Adniinisiration 47 2@ 0 ©
311 Miscellancous (10°%) 278 129 107 108 2D
Sub-total (3) 3059 1318 997 LI86 (1)
(1) Engincering senvices S 2150 ' _26‘5" 0 .
(5) Administration cost 200 _ 0 o200 0o -
(6} Continpency (DS x 15% 407 245 742 0
Total (.‘dnslrﬁcibn Cost ((.’.I')+'(4)+(5)+(G)} : 3,810 : 1.878 5688 1,186 :{i7) :
Total of the {oicign poru'ﬁn .in'US.S (1.000) . - 26—!8 . - .

Remarks: *3=Sub-total{3) x 6%, ¥1=¥3 x 20%, #2=%3 x 80%
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“Fotal constructioncost .| Total. |Iclude other} oo construction cost Total ~ [iclude other E '
: : agency : agency

net: ID'sqm = 2061 2490 et .USS?sq.mz 29.06 3542

gross: JMD’sqm = 16.25 19.64 gross: US§'sqm = 22.9] 27.69



Table 11-10-1 Number of Staff for Admiinistration at K- Industrial Estate

Tasks - No. of Staff

1. Overall management & office administcation 4
- General manager (1) : - :
- Information specialist / clerk (l)
- Secretary (1) :
= Drivers (1)

2, Accountlng& l'nnncnl nmn"xgenu,m ST 1
: -Accoun!anl(l) '

3. Promotion ofmvcslmcnl : . RS K
- Clerk (n ‘
4. Water supply & waste water ireatment o

- Engineer / technician (1) -

5. antcnmenhl protection fe E By
Enginecrl techmcmn (l)

6. M'nnlcmnce ‘ | | . 1
- Technician (1)

7. Planting | C R
- Technpician (1) ' '

Total S .
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Table 11-11-] Cbmpulaiion of FIRR for K-3 IE Projecl
{With costs including custom duty and sales tax}

1) The costis estimated based ca 1996 prices including the custom duty and .sa]c.s_la'\.
) ORM:Opération and maintenance ’ C
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O&M Costs - Benefit
- O&M  Personnch . Landfor  Land for Total
No. Yeas Capital Cost  Costs Cost LandCost TotaflCost  Sate Lease Selling Leasing Benefit 8.C
UD10%3)  (IDI0*3)  (ODIGAI)  (IDI0A3Y  DIOA3) - - (sqm) {sqm)  UDIR3) D103 UDI0A3)  (IDIOr3)
boiess L 0 o 525 151 0 0 0 -151
2199 2080 L0 0 0 2,080 0 0 0 2,080
3 2000 4061 0 0 0 3,061 0 0 0 061
3200 0 ©39 15 0 5 41300 41300 621 62 683 628
5 2002 0 ) 26 0 91.. - 2600 T 69000 14 104 1+ 2
-6 2003 C 0 92 36 0 127 0 27600 . 96600 414 145 ) 131
7 2004 0 118 45 0 164 27600 124200 KR 185 600 436
|8 2008 T 0 35 © 81 0 182 C 13800 135000 207 207 434 232
%2006 -0 O X TR 1 0 182 138000 0 20 0 25
10 2007 ‘0 13 51 S0 182 138000 0 209 - 207 25
11 2008 T 0 131 3i 0 182 : 135000 i 207 iy 25
12 2000 ] 131 51 o 182 138000 0 207 207 25
13 2010 Lo 13} 51 0 182 . 133000 R 207 LT 25
14 2011 [ I & 51 0 182 133000 0 207 267 25
15 2012 e . am i 0 182 : 138000 0 20 207 - - 23
16 2013 o 138 - 81 P 182 _ " 138000 0 207 207 © 28
_¥7° Zona S0 13 51 S0 182 338006 0 207 207 25
18 2015 0 131 51 "o 182 . ¥38000 0 207 167 2%
. 19 2016 0 REIIE 51 0 182 138000 0 207 207 23
20 2047 S T 3 S | 0 T 182 . 138000 0 207 07 L
S 28 2018 0 131 Y] o 182 . 138000 "o 207 - 207 1
32 2019 e 131 51 0 . 182 C 133000 0 207 07 25
23 2020 0 131- . S1 0 - 182 138000 0 w1’ 207 28
24028 ] 131 C St 0 . 182 .7 138000 O I 1} © 207 25
.35 201 ] 131 51 -0 . 182 . 138000 0 wr 35
26 2023 292 131 St 0 Ky 135000 0 207 207 -267
C 27200 0 ‘131 S8 1] 182 - . 138000 ¢ C 207 207 15
28 2023 0 . 131 51 0 182 " 138000 ) - 207 - 207 25
29 - 2026 0 131 - 51 0 182 " 133000 o . 207 1 25
30 2027 0 131 51 0 182 138000 0 207 207 25
35 2018 0 a3 51 0 182 - 138000 s WY 207 25
T3 2029 0 131 51 ] 182 © 138000 ‘o ‘207 207 25
33 2030 0 131 st 0 182 S 3s0da o 207 207 25
31 03] - 0 131 51 0 182 : 138000 o - 207 207 - 15
35 203 o 131 .51 0 182 : 138000 ‘0. 207 207 25
NIV(10%)= ey 806 s 43 6.051 . I ¥ X1 1,273 2,397 3381
Notes | : ' ' “ ARR= - N



Table 11-11-2 Computation of FIRR for K-3E Project.
(With costs including sales tax)

n " The costis :sii mated based on 199G constant prices including the sales tax.

B Q&N : Operation and maiotenance - :

11 -39

O&M Cosls ' : Beneft
O0&NM  Pesonnet ) © landfor’  landfor Teda)

No.  Year Capital Cost  Cosls Cost LandCost TotaiCost  Sale Lease Selling Leasing Benefnt B-C
UDI0A3)  (DIGA3} (DICA3)  (JDI0M3)  (JDI0A3)  (sqm) © (sqm)  (JDIO*3)  UDIOM}  JDi0AY) DI
11998 20 0 Ly 142 0. 142
2 999 1,896 0 RS : : 0 -1.896
© 3 2000 3702 S0 3,702 : 0 -3,702
4 2001 36 18 TS 00 o 91300 62t 62 683 632
5 20m .60 D26 85 . 2700 69000 414 104 518 an
6 2003 84 36 - 1y 7600 - 966000 414 145 559 L3110
S 7 2004 w0a 4 153 1 27600 124200 0 4y’ 186 6o Iy
© 8 05 - IR | ' 11 . S 13m0 138000 - 207 - W7 4 21
L9 2006 R § : 51 N ¥ I S &= 1+ U S 01 207 1)
“10 2007 119 st 170 o 138000 o 207 207 D a7
(11 7008 . e - 5 Coi10 o 138000 . 207 B 1]
122009 R § 1 DSt SR I S E3%000 ' Lot 207 L 37
13 2010 R §1 - 1| ' B ¥ ¢ L © 138000 : w07 a7
14 201 115 ©osL SR ¥/ 138000 _ w7 207 37
15 2012 119 51 Co 10 o 138000 ‘ 207 267 a7
16" 2013 1 51 S ¥ (] - 138000 o070 2 ¢ a7
17 2013 e | 170 138000 207 © 207 37
12 2015 . NI 51 ' S0 L 138000 T 07 207 37
19 2016 119 ‘51 170 138000 o 207 207 37
0 2097 S 11 s i70 : 133000 T - m 37
2 018 : 19’ - s : . 133000 : 207 207 7
21 019 o 19 st 0 138000 ' 207 07 37
i3 2020 1% 5 Y o 133000 w0 C a7
24 02 ' 19 51 _ 7o - . 133000 : 107 207 37
15 w12 . Ny 51 S 170 . 133000 . ' 207 207 37
26 1023 . 292 119 51 ' “d62 ' 138000 B 1)) 207 - -255
27 0w 1"y - s S 138900 - 207 w7 ¥
28 202§ . e st ' 170 : 133000 207 207 S 37
19 026 SR 1 A | 170 £33000 w7 . 207 " 37
0 2027 119 R I 170 135000 07 207 37
3y 2028 119 - 51 _ 170 133000 207 07 37
31 20 119 si : 170 135000 207 207 37
33 2030 o Hg st (b I 138000 207 207 - 37
31 203t . ns - 51 17 138000 207 207 a7
357 7032 . 12 L © 170 138000 207 07 kY)
NPV{10%) = ' ' - 5,550 207 3084
Notes : : HRR= 6.9%



'Table 11-11-3 Computation of EIRR for K-3 IE Praject

O8N Cost Benefit
- O&M  Personnel fapdfor  Land for Total .
No. Year Capital Cost  Costs Cost Total Cost Sale Lease Selling Leasing Benefit B-C
UDI0%3)  (JDI0A3)  UDIOAY) (D13 (sgm) (sgm)  ODI0A3)  ODIOM3)  (IDIOA3}  (JDIOA3)
{1998 80 0 &0 0 -80
? 199 1.898 0 1893 0 - -1398
3200 3716 o - 36 o -3.16
4 2001 7 s o 4100 41400 621 62 683 661
s 2002 1o W 31 27600 65000 fau 104 518 " a3y
6 2003 16 36 . .82 ¢ 2600 96600 - - 4M 145 859 507
LT 2000 0 XT3 66 7600 12200 . 4l 186 £00 - 531
8 2005 23 ¢ sy 74 13800 13%000 . 207 207 M 30
9 2006 23 -t s M 138000 207 107 133
16 2007 ‘ 23 st ™ 138000 | 207 207 133
S HE 2008 S 1! M T 138000 ' - W7 107 133
52 . 2009 L3 st X! <. 138000 207 W07 133
132010 .3 R S L0 138000 . 207 W7 133
152011 23 51 M . 138000 207 1o B £
15 2012 3 s 74 : 138000 207 7] 133
16 “ 1013 -3 51 74 _F 138000 _ m - 207 133
L 172014 23 st 74 . 135000 w1 W 133
18 2015 3 st M .. 138000 207 07 133
19 2016 23 781 74 138000 207 207 133
[0 2017 : 23 5 1% 133000 . 207 . 207 133
2t 2018 . p1] "5 74 138000 B IF - 207 143
22019 3. 58 74 ' ~ 138000 07 207 133
23200 3 s R 13000 W7 . 07 133
21 202 ‘ 137 s 73 ' " 133000 B2 B 117 133
25 2072 ; 23 =1y 7 S 13s. B 7 AT S K
262023 0 282 23 - RAR: 7 135000 207 L 207 -9
7 2024 . 23 T I X 13B000 : 21 207 0133
28 018 ' 3 st CM - - 138000 _ 207 207 KL
9 2026 1 I 1| T : 135000 T - a07 133
g 2077 1) 1! 2 I 138000 . 7] - 207 133
31 20m X 3 M . 138000 _ 07 07 T 433
32 2019 _ S.23 st Mo B s S 07 0 am 133
3 2030 p1] s el D 138000 _ 17 B 1% 33 -
35 2031 : ) 23 s M 138000 S 207 20% T3
35 doxr S X | L R C 138000 o b N L' R k.1
NIV (10%) = : 1908 o R C2A97 0 2311

Noles: . . . . - BIRR= - 02%

1y The ecoromie cost is estimated based on the financial cost of 1996 prices Jevel.
2)  O&N: Qgeration and roalntenance ) :
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Figure 11-7-1 Drainage System in K-3 Industrial Estate
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Figure 11-7-3 Sew cr;aéc System ip K-3 Industriad Eslate
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