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APPENDIX A WATER RESOURCES
Part A HYDROGEOLOGY
1 General

Two groundwater basins, located within Zarqa governorate, are hydrogeologically known as

-~ Amman- Zarqa and Azmq’ Basins, as shown_in Fig.- Af. About 50% of the water wells in

Jordan aré dmnbutcd in these two basins around 1000 well. These wells are mainly used for
'xgmuliure 'md mdusiry Only small portion of these wells (41 wnl!s) are used for the waler

_ supply purposes of anqa district and main part of Amman governorate.

In order to identify the ground water resotirces status of these important basins, discussion
takes place about the g‘éqlogy and hydrogeology of the area concerned.

2 General Geology
Geological succession of North Jordan is pressented in Table-Al.
2.1 Amman-Zarga Basin

‘The decpest and oldest geological unit is the Zarga group of Triassic - Jurassic age in the
study area. This group is divided into two formations, Z1 the main formation of Triassic age
and the Azab formation Z2 of Jurassic age. The Kurnub group of Loivcr Cretaccolis age
overlays the Zarqa group. This group is divided into two units; the Subéihi formation (K2),
which is the upper part of the group, and Aarda formation (K1) the lower part of the group.

All outcropping formations in the study arca are of Upper Cretaceous - lower Tertiary age,
belonging to the yourger Ajlun and Belga groups. Ajlun group of Upper Cretaceous agé
consists of seven stratigraphic units Al - A7 and oﬁ'erlays the Kurnub group. The younger
Belqga group' of Upper'Cre't'accous - lower Tertiary age overlays the Ajlun group and consist
of three stratigraphic units in the study area. '
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2.2 Al Azraq Basln

~ The major geological feature within the study area is Al A?Jaq depression. His of tectonic

origin consisting of a naircw asymmetric basin formed between fault zones and separated
from Sirhan by a gentle arch. Within Al Azraq basin, alarge sequence of sediments (> 3000m
thick) has accwinulated since the Paleozoic.

The Kurnub émidslo_nc group of Lower Cretaccous represents the lower part of the sequeiice.
This group is overlain by a very thick scquence of carbonate’ rocks limestone, ‘sandy

limestone and inar]l mainly, with some phosphate, biluminous and cherts.

This Séq'flence is divided into two groups, Ajlun group of Upper Crelaceous age (Al - A?") in
Al Azraq and tlic younger Belqa group of Upper Cretaceous - Lower Tertiary age (Bl - BS)
in Al Azrag. '

The recent Oligocene - Quaternary-consist of volcanic rocks basalt and tuff interbeded with
sandy limestone, mart and gypsum of the Sirhan and Azraq formations.

3 Amman-Zarga Basin Aqulfer System

The geological and structural conditions of the study arca have a major eftect and control on
the hydrogeological condition of the basin. '

Previous studies carsied out by Parker 1970, H. H 1983, Hsi 1991, indicate the presence of
five groundwater Wnits in the basin: Basalt aquifer, Amman - Wadi Sir (B2/A7) aqliifcr,
Hommar (A4) aquifer, Naur (A 1-2) aquifer and Kum_hb '(K) aquifer. These units are classified
into upper, middle and lower aquifer systems. |

3-1  Upper Aquifer System

_This system consists of three aquifers; alluvial aquifer, Basalt aquifer and Amman - Wadi Sir

(B2/AT) aquifer.

(1) © Aluvial aquifer

The Sukhia geavel forms a small alluvial aquifer along Seil Zarqa arca. This aquifer overlics

and hydraulically connected with the underlying Hummar limestone aquifer. Its saturated

thickens is about 20 m and the water fevels are a few mieters below surface, with an average
well yield of 2 Vs to 10 lls The aquifer has been polluted as a nsun of i wngsnon return flow
and mﬁ!lnllon from the poor quality Seil Zarga flows. : ' '
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) Basall aqucr

This aquifer covers most of wadi Dhiileil and notthcastern deseit areas, recharging feom the
north Syrian territory as an under flow to the northeast desert of Jordan. It consists mainly of
basalt interbeded with clay beds and volcanic ashes. basalt thickness in wadi Dhuleil area
'ranges bclwccn 20m to 110m, and becomes thicker towards noith and northwest,

| Thcm is a hydraulic conanection between this aquer and the BZ aquifer. Below it, where in :

the pumping test 'malyﬂs these two aquifees were consmcrcd as ohe uil,

3 Amman - Wadl Sir (BYA7) Aquifer
~ This aquifer outcrops in the wéstern hlghlands and soulhern escarpmem ll is consxdered as
the major productive aquifer within the basin.

Geologically il comprises two formations; Amman.'(BZJ_ and Wadi Sir (A7). The B2
formation consists of imestone and marl as well as phosphtic fayers interbeded with chen,
outcropping extensively in the area, with a thickness ranging between 2m to 150m. The older
A7 formation consists of thinly beded cryslalliné limestone and chalky limestone with some
chert layers. As a result, this aquifer is characterized by good joints ‘and fissures system as
well as solution channels and karstic feature.

* Aloig the Zarqa river (Seil Zarqa), this aquifer is overlain by wadi - fill deposits, ranging in

thickness from 10m - 15m at Ruscifa to Im - 20m af Zarga. In the area between Zarga and

Sukhna, this aquifer is absent and the wadi deposits rest on the Hununar formation directly.

As for the type of the aquifer, it is mainly considered as a water table aquifer, but in some
locations, where it is tapped by the Bl clay, this aquifer can be considered as confined. The
base of this aguifer is defined by the Shucib marls, and the average thickness of this aquifer is
about 180m in Amman and Ruseifa arcas. According to WAJ Team-1989, the tcansmissivily
of this aquifer ranges between 9 m¥/day to > Y00 m2/ day.

3.2 Middle Aquifer System
This system comprises (wo aquifers; Hummar formation (A4) and Naur formation (A 1-2).
(1) Hummar (Ad) aguifer

This formauon consists of dolomitic fimestane. It oulcrops in the nonhem p'\rt of the upper
Amman - ‘Zacga basin, but generally it occurs at depths through most ‘of the basin. This

A-4
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aguifer is characterized by a good jointing system and karstification features, Its base is'the
Fulicis marl (A3) and confined by Shuib mails (AS - 6).

According to Parker, 1979 transmissivity and permcability values for this aquifer range

* between 230 - 28,000 m?!day and 0.5 - 60 im/day respectively.

{2) Naur (Al -2) Aguifer

This aquifer consists of limestoiic mtccbcdcd with inard. Its base is the A1 marl and scparated
from the A4 aqunfcr by a thick sequence of A3 marls.

'3-3 Lower Aquifer Sjstem

The Kuraub équifer outcrops atong the: Sweilih anticline, north of upper Aminan- Zarga
basin, while it occursat depths about 450 m south of Amman and at 500 -500m depths near
Zarga. This aquifer is coﬁside_rcd as confined, separated fromn A -2 aquifer by thick fayers of
shale and clay. According to Howard Humphreys, 1978, transmissivity values range betwéen
2:1,700 m2/day, with an average of 200 m2/day.

4 Al-Azraq Basin Aquifer System

The aquifer systen in this basin is divided into three sub systems:

- upper aquifer systenit: including the Basalt, Wadi shallata/sichin and Rifam aquifers.

- middle aguifer system: including Amman (B2), Wadi Chudran (B1) and \_Vddi Sir
{A7) aquifers. This system is separated from the upper aquifer by thick marl sequence
of Muwagqqar (B3) formation. ;

- lower aquifer systesn: Thissystem is repn,smtcd b} the Kurnub sandstone aqu:fcr of '
Lower Cretaceous age. The whole Ajlun scries AL- A6 consisting mainly of limestone
and marls, scparates this aquifer system from the middle one.

Our discussion in this part is concenlrated on the WA well ficld aquifer systey; that is the

upper aguifer systen.

- Evalvation of the previous sIudlcs intervicws with WAJ officers and site investigations

indicate that the major source for groundwater in’ Al AZraq basin is the shallow aquifer
system due to water qualily condition and cconomical considerations.

: (1) Basa!t Aqucr

This aquifer is considered as the main aquifer system. 1t is composed of basalt mamly
inteceatated with limestone and sandstone of Oligocene - Pleistocenc age. B outcrops in the
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northern part of the Azraq basin, and considered generally to be hydrauhcaliy connected with
the underlymg Rijam aquifer.

Within the WAJ well ficld, the saturated thickness of this aquifer ranges between 40m to S0m
and the depth to water level ranges between Sm (o 40m. This heterogencous unconfined

aquifer is characterized by high permeability valuo, and Ingh transmissivilies '\\cr".ge '

between 270 m?ld to 6‘5 000 m/d.

(2) Wadi shatlala (BS) Aquifer

This formation undetlies the Basalt aquifer in the well ﬁc!d area, cons:slmg of marl, marly

limestone and clay of Bocene age, with an average thickness of 70m. South of the well field
area, this formation is replaced by Sirhan formation of Pliocenie age, which consists of

sandstone and marl mainly. Within the well field, shallal formation is considered as a low

permeability aquifé-r,f separating Basalt aquifer from Rijam aquifer.

(3) Rijam (B4) Aquifer
“This aquifer consists of limestone, marly limestone and marl of Upper Cretaccous - lower
Eocene age, outcropping within the Azraq basin.

In north Azraq, this aquifer is undertine by the B3 formation of very lqw'permcabili{y and
overline by the Basalt aquifer. So this aquifer can be considered as unconfined with an
average saturated thickness of 60m and a water level range of between 20m to 40m.

Pumpin'g test carried out by WAJ indicates that transmissivitics vmy‘bétwccn 6m?/ day to
- 230m?/day and a permeability range between 0.5 m/day to 60 nv/day.

Pait B WAJ WELL FIELD

: This sect ion presents and discusses waler absteaction condition within the governorate. This
discussion includes presentation and evaluation of major water resources, and groundwater
‘level condition as well as abstraction and consumption rates.

1 GENERAL

Zarga governorale depends totally on groundwater to cover its water deniand. This water is
abstracted from Amman-Zarga and Azraq basins, which are considered as the major
productive groundsater basins in Jordan. '



1-1 Avoman-Zarda Basin

This basin has an aréa of 3,900 km2. Récharge sources to this basin aré natural and artificial
types. Natral recharge sources are the lateral flow of groundwater from the western
highlands, percolation of surface and rain water. Retur flow of domestic water through

- leakage from the water supply system forins a non-negligible pait of recharge to this basin as

an ‘artificial $ource, whete it was ésti mated by WAJ Tean: (989 to be about 10 MCM. Major
abstraction in this basin is from the: upper and iniddle aqui fer systems, The total number of
active groundwaler wells within this basin is 670 wells. Table -A2 presents the numbcr of
governmcatal and pnv*tt«., active wells and its uscs within this basin.

~ Table- A2 NUMBER OF GOVFRNMENI‘ AND PRIVATE Wl*‘l I,
INAMMAN AND LARQA BASIN

as of 1994
Purpose - Governinent Well Private Well ' Total
Domestic 109 1t 120
Irrigation 5 457 462
Industry - 46 46
Watcr Sale - 2 2
Total 114 516 630

Total recharge to this basin is 88 MCM, according to salanich. etl-1993 while the total
consumption from this basin is 190.2 MCM, according to WAJ  yeaily rcpon -1993, This
consumption is divided to:

- 65 MCM for domestic use

-117.6 MCM for agricultural use

- 7.5 MCM for industeial use 7
This consumpnon equals to about 216% of the total recharge (0 the basin, umsmg high |
dcpleilon of lhc basin.

Several observation wells monitor the water level condition of the groundwater well field in

this basin. Data collected from these wells show a gmdual water level depression in Dhulail,

Zarqa, Awajan and Ruseifa arcas. Well focation map of these wells is shown én Fig.- Al

' Water level condition for e'tch of the wbove mennoncd areas and dlscussed accordmg to the
-~ availablé data. ' : _




(1) Dhulail Avea

* Regionat depressions in water tevels were recorded in this area, where the ‘major drawdown
in water level occursed in the B2-A7 aquifer. The water tevel condmon in five observation .
wells in this area, as shown in Fig.- A2, is as follows;

- TWALS: about 12 m(about 1nvyear) of dropm water table were recorded bclween _ §
- the years !970 fo 1993. : : ‘
- TW-6: about 14 mdrop within the last 10 years.
- DP-4: about 18 i drop within the last 10 years.
- TW-5: about § in drop within the last 10 years;

(2) Zarqa, Awajan Hashemeyeh and Ruscifa Areas

Most of the wells in these areas as presented in Fig.- A3 show- a rising condition in water
level. This condition can be referced to the return flow from the house cesspools as well as
the recharge from Es-Samura wastewater {reatment plant, causihg a severe pollution for the
groundwater source in these arcas.

1-2 Azraq Basin ' ; . %
The area of this basin is 12,710 km2.” Recharge sources for this basin are the lateral flow of
“ground and surface water from the Syrian motintains. The total number of aclive groundwaler

wells within this basin is 583. Table-A3 presents the number of governmental and private

wells and its uses within this basin.

'Tabte -A3 NUMBER OF GOVERNMENT AND PRIVATE WELI,
' IN AL AZRAQ BASIN _
as of 1994

In this basin, major consumption of water is concentrated on the: upper aquifer system. -
Recharge (o this basin is about 25 MCM while the tolal abstraction is about 50.6 MCM,

(WA yearly repori-1993) and divided into :

A-8

Purpose Government Well Private Well Total
Domestic 35 - 35
Irtigation -6 540 5461 ’i
Industry - 2 2
Tolal 41 542 583



©-25.4 MCM for domestic use pumped to Aiinan and Zarga arcas.
© 25 MCM for agricultural use
-0.187 MCM for industrial use

This basin is highly depleted, where its total consurption equals about 202% of the total
recharge.

Water level ncords for 4 obsuvallon wells i in the arca show a’ drop in water Iwcl ranging

© bétween lm to 7 m, as presented in P:g A3. Thesc observation wells are monitoring the

BSIBf_l aquc_:r, which is connected with the ovuiam Basalt aquifer

2 Water Supply System

Following arc the major wells and well fiekds supplying the governorate with its domestic
water demand. It must be taken into consideration that a non-negligible anount of this water
is pumped into Amman and Maftaq governorates.

(1) Azsag Well field

This well ficld includes a total number of 15 water wells under production. Depths of these
wells range between 61mto 210, and vary in pumping rate between 60 m¥/hr to 220 m¥hr.
Table -A4 presents depth and puinping rate for each well in this field, where total yearly
pumping rate is 22.8 MCM. '

Table -Ad DEPTH AND DISCHARGE RATE IN AL-AZRAQ FIELD

Wé!l No. Well Depth(m) - Discharge Rate (m3/hr)

- Azrag-1 203 170
Azraq-2 212 270
~Azrag-3 - - . - 210 180
Azraq-4 RE 206 £70
Azeaq-5 ' 204 ' 60
~ Azrag-6 ' 206 150
Azraq-7 ' 204 ' 170
CAzag-8 . . 202 - 180
- Azraq-9 w4 ' 170
“Azrag: 10 - TL03 : 180 .-
Azrag-11 e 220
Azrag:12 209 ' 170
- Azrag-13 g S 20 ' 170
- Azrag-15 : 2210 ‘ 170
Azrag: T8 R [71 170

Soun,c WA/ File 1994




: {2) Khaldieh & Za’attari Well ficld :

* Khaldieh well ficld is composed of seven welEs pumping wnlh a tol'ﬁ rate of 1,200 m3/hr, and
the Za attari wells yield a total rate of 300 m3/hr. These two well fields are supplying Khaw
station with a total ycarly volume of 13.14 MCM. - '

(3) Hallabat Well field _ . o
~ This well ﬁeld is-composed of eight wells, where seven are under oper*mon The depth of

these wells range bcmcen 132 mto 160 m, and pumping rates range between 25m Yhr to 150

nd/he. Table -AS presents depth and present pumpmg mtc for cach well within this ficld.
Totat yearly pumping rate from (his field is 5.14 MCM.

{4) Hashmeych Well field
This field consist of four productive wells. These wells range in depth betw»en 103 mto 128

n, and varics in discharge rate between 15 md/hr to 180 m3/h. Well depth and discharge rate

within this ficld are also presented in Table -AS. The total yearly pumping rate is 3.2 MCM

{5) Awajan Well field

“This ficld is composed of threc wells, ranging in depth between 148 m to 184 ni, with a
pumping rate varying between 100 m3/hr to 300 m¥/hr. The total yearly pumping rate is 4.2
MCM, supplying Awajan tank. :

(6) Murhib WeH ficld _

This field consists of four wells. These wells range in depth between 140 m to 255 m, with a
pmse'nt puinping rate ranging between 10 m3/hr to 40 m¥hr. Total yeatly pumping is 0.74
 MCM, supplying Awajan tank.

(’?) Ruseifa Arca Wells
Six groundwater wells are located within Ruseifa area. ‘These wells supply dlffcrnnt soctor:. of
the acea with theis water demand. Total yearly pumping rate is 3 9? MCM. '

(8) Unpiped Water Supply _
Four groundwatcr wells were identified within: the govemomto selling waler to thc pubhc

especiatly in summer time. In summer, pumping raie from these wells is ab_oul 60 mihr, '

with a duration between 15 hr. to 20 hr. per well, In winter, pumping rate fromthese wells is
also about 60 m3/hr with duration between 8 he to $0 hy per wetl,

A0



Table -AS DEPTI AND DISCHARGE RATE IN HALLABAT,
HASHEMEYEH, AWAJAN AND MURHIB FIELD

Well No. Well Depth (1n) Discharge Rate (im3/hr)
Hallabal-3 “na (ot available) -0
Ha-3A 132 62 -
__Ha3B na 150
' Has 160 25
~ Ha-6 156 90
Ha-7 na 90
Ha-§ 137 120
CHa- 10 . na 50
. Hashemeyeh-1 . na 15
Hm-2 {28 70
Hm-3 103 180
Hm-4 106 100
Awajan-21 148 150
AL 184 {00
Al-23 151 300
"Murhib-i 255 10
CMe2 217 40
Mr-3 140 20
M-4 217 15

Source; WA File 1994

1. General

'PART C =~ WATER RESOURCES FUTURE STATUS

ALl

It is clear from the previous presentation (hat the two major ground water basins supplying
the govc'mor"uc with its water dcm’md' are :highiy exploited. ‘The total consumption is more
~than twice the recharge (or safe yleld} rate. Total yearly water supply to Zarga area for
' :domeshc purpose whcn, the ‘consuinption fate increased from 9. 39 MCM/year in' 1985 fo

25.56 MCM in 1993, ln thls penod two sharp consumption pcaks are observed; the first in

“the period 1989-1990, where the consumption increased from 17.15 MCM to 21,76 MCM, .




while the second is in the period 1992-1993; wherd the conswmption incréased from 2275
- MCM 10 25.56 MCM. |

The increase in water demand is normal, as a result of population increase as welt as the
development and extending of both agricultural and industrial sectors which consume high

amounts of water not considered in this study.

“The information i)résentcd‘in this part is derived from interviews with thé senior staff of

MOW]I, cvaliation of both the recent studies conducteéd on Jord'm groundwatcr msoura,s and

WAJ data bank rt,ports

In the near future, preseit water sources will not be enough, and new supplementary sources

must be oblained to cover the increasing water delﬁand, Several choices and/or alternatives

can be considered to eliminate or at least decrease this problem. ‘These choices and/or
alternatives arc presented to save water shortage problem all over Jordan, depcndmg on (he
use of natural water resources and the conservation of these sources,

2. Usc Of Natural Water Resources

(1) Disi water supply project: Production from Disi/Muddawara wellficld is expected to stait

in the year 2000. This praject will supply greater Amuman area with its water demand for ten

years period The estimated total storage of groundwater in this ficld is about 100 MCM. After

production starts from this project, the total quasitity of about 25 MCM water pumped from

~ Azraq wellfield to cover both Amman and 'Zarqa can be  concenirated to cover only for
- Zarga.

(ﬁ) Yarmouk river water: Since four decades ago, scveral dam consteuction 'projccié were
| proposed to collect the Yarmouk river water, like Magarin, Mukheiba and Unity dams with
capacities of 350 MCM, 200 MCM and 200 MCM respectively. Unfortunately, nonc of the
projecis were carried out due to the political complications with othér: riparian. In 1987 an
ageeement was signed with Syria for constructing the Unity dam. This dam would bring
“additional 100 MCM/year of water and patly relicve the increasing domestic' water
deficiencies. This project, however, stopped in 1989. In the near feature within ten years, the
“Unity dam will be needed to meet the increasing demand. ' '

(3) Peace treaty water: The pcace trealy lxlwwn .lord:m and Isracl was rauﬁcd and concluded_

in November 1994. Thc trealy is understood to bring a _toial of 215 MCM water o Jord:m
through the following stcps
- Jordan will receive 55 MCM water |mmcdlalely
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' PrObflbiy after five years, an additional 70 MCM will be brought to Jordan by
' cb:istﬁ:(:ling' a diversion dam in ddassiva and several storage damson Yarmouk river
. and the Jordan river. _
- On the long tcrm period, probably after ten ycars or even more, the remaining 90
MCM of water will be brought to Jordan by rehabilitation of Jordan river water.

(4)" Adificial rt.clmrg«, This lt,chmquc can be used as a method of mlprovmg the
groundwatcr quahly in the highly cxplonted basins such as Amman- -Zarga and Azraq basins.

" (5) Use'of brackish water: Recent studies o brackish water resources in Jordan indicate the
- presence of high amounts of water wilh a satinity range from 1,500 to 5,000 mg/l. This water
. can be used in irrigating semi-tolerant and tolecant crops, saving huge amounts of fresh water

used for iriigating these crops. Also, by using simple desalinating facilities, this water can
replace a non negligible amounts of fresh water used to cover some domestic and industrial

‘demands.

Latest study carried out by JICA in 1994 on brackish water desalination in Jordan vé]lcy,
shows that about 121 MCM are available for abstraction under safe yield condition from
Zarqa aguifer system only. As a result of this study, it is under consideration (o construct a
desatinalion center at  Al-Kafrein village in'thc Jordan valley. The center will desalinate
about 5 MCM/year of brackish water in the first stage and will be increased in the feature.

- 3. Water Conservalion

{1} Wastewater treatment and reuse: The increasing consumption of water for domestic and
industrial sectors will result in producing huge quantitics of wastewater. Using miodern and
high standards treatment technique, this waste water can be used for irrigation and industrial

demand.

(2) Serious actions should be taken to reduce water consumpl:on for different demands.,

These actions include:
- Through the media, wise use of water inside the housc for different purposes must be
' prescnled

-~ Convince people to carry leguhr check on the house water connections.
- Convince the farmers to use modern irrigation methods.
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FIG.- A2 {A) WADI DHULAIL BASIN

Source : G.W. Monitoring Scc, MOWI_
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'FIG.-'A2 (B) WADI DHULAIL BASIN
Source (G.W. Monitoring Sec, MOWI
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FIG.- A2 (G) WADI DHULAIL BASIN
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FIG.- A3 {A) ZARQA BASIN
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FIG.- A3 (B) ZARQA BASIN

Source : G:W. Monitoring Sec, MOWI.
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FIG.- Ad (A) AZRAQ BASIN
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| FIG.- A4 (B) AZRAQ BASIN
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‘1. NATIONAL ECONOMY AND'DEVELOPMENT PLAN

1.} National Economy

The gross domcslxc product (GBP) of Jordan was 113,882 nnlhon in 1993 at current piice and

~ the per-c apm income is estimated at about JD 970 (US$I1, 18‘5) During the past two decades
~ the economy of Jordan expericnced a high growlh in the carlier pat and drastic slow down in

the latter part,  Froni 1973 to 1984 Jordan enjoyed unprecedented economic growth. The GDP
grew at E1.1 % p.a. during 1973 - 1979 and 9.9 % during 1980 - 1985. However, drastic
economic slow down started from 1985 and continued up to 1989 The average growth rate of

GPD was -1.2 % p.a. during that period.  The recovery of the Jordan economy commenced

from 1990 and relatively steady economic growth continued upto now. (The average growth
rate of GDP is 6.0 % during the period of 1989 - 1993). Past (rend of GDP is presented in
Tables B.1 and B.2.

The economic structure of Jordan is cxplained by the sector share of GDP as presented below.

Sector Share of GDP (1993)

Agriculture and Forestry Ll _ 10.3_ T
Mining and Quarrying ' A1 %
Manufacturing - 0%
Comstruction *! . 122%
Wholesale, Rct’ui Hote! and Restaurant 118 %

| Transport, Storage and Communication *2 222 %
Finance and Real Estate 22.4 %
Total _ 100.0 %

" Source: Department of Statistics
*1  includes electricity and water
*2  includes social service

As indicated above, the share of manufacturing sector is relatively smalt of l7 %. ‘The share of
the seconda:y industry mcludmg manufacturing and construction sector accounts for less than

- 30 %, while that of services sectors accounts for 56 %.

“in 1993 total exports including re-exports were JD 865 million, white total imports were 3D



2,414 miilion, “The resulting trade balance was JD +1,589 ‘million. ‘ During the: past decade
(1983 - 1993) the exports increased at a high growth rate of 15,6 % p.a., while the imports
grew at & moderate rate of 8.3 % p.a. However, the characteristics of this trade balance has
never been changed and the imbalance increased year by year. The trade imbalance is being
offset by non-trade balance and foreign assistance. (Historical trend of expoits and imporls'is_'
‘presented in Table B.3). ' '

“The export impoit structure of Jordan economy is presented in the following table.

~ Strvcture of Trade (Based on the year 1992}

- . - Expouts .. lmports
Food & Beverage | 153 % 192 %
Crude Materials ' 34.4 % 2.1 %
(Phosphate, Potash) o o .
Mineral, Fuel | - 13.7%
| Chemicals MA% . 10%
Mansfactured Goods | 106% 200 %
Machinery & Transport 1.9 % 24.6 %
Equipment o ‘ B -
Others | 6.7 % 9.3 %
Total - 100.6 % 100.0 %

Source! Stalistical Year Book, 1993

In 1993, the revenue of the Jordan government was JI 1,368 million. The expenses was JD
1,341 million and the resulting budget surplus was JD 27 million. For the (‘ap_ital expenditure
about JD 574 million was allocated in 1993, which is equivalent to 14.8 % of GDP-

During the period of 1988 - 1991 consunier price increased at a high rate of 16.4 % p.a. on an
- average. Alfter 1991, the consumer price went down to the steady increase (4.4 % p.a. during
1991 - 1993) and its trend conlinues upto loday.

The exchange rate of JD has been relatively stable during the past ycaré as presented below. o

B -2 :
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" Exchange of JD against US$™

-

1980 | 1990 | 1991 | 1992 1993

0.577 0.665 0.682 0.681 0.694

. Source: Stauslual Year Book
%ﬁ . * Average of the ycar {sclling price)

1.2 Economic Dc’velo’pmem Plan

National economic development plan was prepared for the target year of 1993 - 1997 by the

~ Ministey of Planning.

* The most important basic priniciples of the plan are as follows:

(H

(2)

I (3)
' )
(5

Liberalization of the cconomy, elimination of distortions and developmeiit of an
appropriate investment climate.
Development of natural resourees, p'uﬂcuhrly water & enugy

- Development of the export sector.

Striving for balance between human and cconomic resources.
Creation of further cmploymnient opporlumtles in the various production sectors.

Under the basic principlcs: mentioned above, the l:irgc.l of the 5-year plan is set as 'f_ollows:

(1)

(2)

'GDP {1991 constant price} is 'plamled to increase from JID 3,452 million in 1992

to JD 4,147 mitllion in 1997 at an average growth rate of 6 % p.a.

Population is projected to increase at 3.2 % during the plan period and the per-
capita GDP (1991 constant price) is planned to increase al an average growth rate
of 2.7 %.

: Inﬂanon mle is projected at 4 - 5 % p-a. during the 'plzm petiod to correct

stéuctural imbalance and to achieve fiscal and monelary shb;hty

'Uncmploymem mly is plmmed o rtducc 0 9.6 % in 1997 (from the current

18 %)

The projected GDP and per-capita GDP during the plan peiiod are presented in the following

table.
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Projected GDP and Per-capita GDP

1992| 1993 1994| 199s| (996 99y| . Annuadl
i .| Growth Rate

GDP (1991 constant-
price, 3D million} _ o - ] :
Population (1,000) | 3,954] 4,082] 4,214] 4,351| 4,492| 4,638]  32%

Per-capita GDP !
(1993 constant price)

2060| 3288) 3,472 3.681) 3905| 4147 0% | B

783|  80s| 824 846! s69| s04| 27%

Source: Economic and Social Development Plan 1993 - 1997
For attaining the ahove nrgc( the amount of the total investiment (gross fixed caplml formation)
is planned to be JD 5,242 million durmg the pcnod of 1993 - !997 of which JD 1,874 million

or 36 % is planned to be finariced by public sector.

* The public sector investment program consists of the folfowing three groups.

Infrastructure : 1 ID 890 million (48 %) ii
Soctal sector :ID 810 miliion (43 %)
Productive sector D 174 million (9 %)

Among the infrastructure sector, particular attention is paid to key facilities such as water,
- clectricily, roads and telecommunication.

For the water and irﬁngiOn sector, the following sector policies are clearly mentioned in the 5
year plan: '

(1) Optimum _utilization and conservation of water resousces. {includes setting a

pricing policy that would ensure muonallmuon of lhur use)
(2) chuhlmg the use of water for various purposes. g
&) Improving the cfﬁcxuxcv of water cassying system and reducm;: water loss, :

4) - Increasing water résources and utilizing flood water. :

(5 Improving the thty of water produc‘cd by lrnalmenl phnls for (he purposcs 01'
irvigation.

(6)  Raising imigation cfficicncy at the farm.
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)] Régulating the exteaction of grdimdwaler.

2. SOCIO-ECONOMY

2.1 Administrative Boundary and Population

2.1.1 Administrative Bou ndary

The Zarga Gover‘tloreige, located in the northern region of the country, is one of the eight
governorates in Jordan. The Zarqa Governorate consists of ong distict called the Zarqga district
and two nahias, namely the Azraq nahia and the Birain nahia. The Zarga district is further
divided into eight municipalitics and other localities, while the Azraq nahia and the Birain nahia
are divided into several lmmicipaliﬁcs:. |

Foh} arca of the Zarqa Governorate is about 5,201 km2, which is equivalent o 6 % of the
country totat (89,000 kin2).

The Study Area is located in the Zarqa district of the Zarga Govemofale and consists of urban
areas, namely the Zarqa municipality, the Rusaifa municipality, the Hashmeyeh municipality,
the Sukhna municipality and the Shennuler refugee cainp. Total area of (he 'iludy Area is 90.5
km? or about 1.7 % of the Zasga Governorate. '

The administrative boundary of each municipality in the Study Area was oblained by each
municipality and is presented in Fig. 2.1.

2.1.2 Population

According to the -National Population and  Housing Census conducted in 1994 by the
Department of Statistics, total poputation of the Zarga Governorate was 623,943, which is
equivalent to 14.8 % of (e niational population.” From 1979 to 1994, the population of Zdrqa
Governorate increased at an annual growth rate of 4.3 %. - ‘The population of the Study Ared
was 534,674 i 1994 and grew at 3.9 % per year on an average during 1979 - 1994, which
indicates relatively fower growih rate during the same period compaied to that of the

' Governorat'c fotal.

Thc areas and population of the Zarqa Governorate and the Stady Areaboth in 1979 and 1994



- are preseated in the following table. (Population dénsiiy of the Stduy Are in 1994 is p'rcéenled _
inFig. 2.2.) - ' - '

Arca and Population

_ Arca S : A‘vcmge. |

Study Area o km?) 1909 1994 Growth Rate
o : . _ _ S . (%)
Zarqa Municipality *! 58.9 219,344 344,524 3.06

Sukhna Municipality 56 4390 9764 547 |
- Hashmeyeh Municipality 62 4148 13,038 - 7.93
Rusaifa Municipality 189 49,885 131,130 | 6.65

| Schnneler Camp - 0.9 = 23261 36218 3.00 |
Study Area Total 90.5 301,028 534674 390
Othet Areas 50105 32,032 89269 .. 1.07
Total Zeirqa Governor 5,201.0 333,060 623,943 4.27

Source: Depamnem of Statistics
- *1 Includes new Zarga and Awajan
*2 - High increase rate during 1979 - 1994 is due to the returnees from the Gull countries.

2.2 Socio-Econosnic Conditions in the Study Arca

Loéatf;d at about 20 km {on road) north east of Amman, Zarqa is the third largest Govemorate
in Jordan.  Rapid poputation growth has becn due to an inflow of refugees from Paléstine

(particalarly after 1948 and 1967) and iﬁlmigralion from rural areas (since the military base was
established). The most recent increase of the population was caused by the Jordanian returnecs
from the neighboring Arabic Countries after the Gulf War. (1990 - 1991). South part of Zarqa
has been developed as an industrial city and attracted factory Jaborers from rural areas,

~ With respect to education,” about 70 % the residents complete primary. and/or secondary
cducation. (74 % for the male and 66 % for the female). The ‘pcrcenntagc of hoh-’cduczitibn s
high of 18 % for the female, while that is less than- 10 % for the male in Zaqa. The
cducational background in Zarga Governorate is summasized in the following table.
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Educational Background (ZAROA)

Male Female
Non-educition . 82% - 186% |
Primary education - 25% | 33.0 %
Sccondary education 414 % - 1334 %
(High school) o RS S
More than sceondary - _108% | 75 %
Missing 2% - | _15%
Total 1000 % 1000 %

Source: Jordan Population and Family Health Survey, 1991

As indicated in the historical development, the study Area has been growing as the main

industrial and_' urban area in Jordan, From Rusaifa to Zarqa municipalities, about 45 major

factories aré operaling, which include mining, dairy products, paper, iton and steel. product,
ceramic, breweries and distilleries.  In Hashmeych (wo key industrial plants in the nation are

operating, namely, a petroleum refinery plant and a thermal power plant, Names of the major
factorics and the water consumption are presented in Table B.1.

Though agriculiure is not a predominant sector in the Study Area, the arca along the Zaqu river
is being used mainly for vcgclublc prodhction‘. Animal husbandry inéltlding chicken farming is
also being conducted in the suburban area. |

There is no available stalistics regarding regional production in Zarqa Governﬁratt}. But the
Regional Gross Domestic Product (RGDP) is roughly estimated at amund JD 590 million in
1993 based on the population statistics.

2.3 Public Health and Hygienc

In Zarga Governorate there are one governimental hospilal (and one more under conslruction),

six:private hospitals and one army hospital. In addition, there are two comprehensive health
~ centers being operated under which about 15 secondary health centers are established.  There

exist 22 mother and child centers and 14 dental clinics.

The doctor/papulation ralio in Zaiqa'is 1/1500 and the bed/population ratio is 1/976. The above
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figures indicate that the environnient of health care in Zirqa Govemorate is equal or slighily
better than the national average.

Infrastructure for the public Hygienc has relatively been well instalted. For the domestic water
sup_ply about 99 % of the houschold are being provided by WAJ pipe system. “(According to
the household survéy conducted by us in December 1994, 96 % of the households use WAJ

pipe system, 3 % use WAJ water tanks and | % use wells). However, sti?tidning‘_olf the water

- supply is being conducted in soine areas, particularly, during sumincr season and installation of
roof tank/ground reservoit and purchasing domestic water from private water tanks are required
for the residents. Deterioration of the water quality cavsed by waste water introsion to the wells
is an important problem for the régional hygiene.

About 58 % of the residents have public sewerage system and the reimaining 42% still use
seplic tank in“?;_trqar Govemorate which tidicates relatively high installation ratio compared to
other developing countrics.  However, the sewefage volime exceeds the ' capacity of the
treatment plant installed at As Samura by ‘more than two times, Which results in discharging
half-treated water into rivers and deteriorate living environment in Zarqa. The sewerage water is
being used for agriculture production which causes deterioration of pu‘b'lic hygiene.

Other unfavorable aspects for the public hygicne in the Swdy Area are rapid urbanization and
industrialization. Increased traffic and discharges from major factories installed atong Ruscifa -
Zaiqa municip:diﬁcs cause problems of air pnlfulion and water contamination. According to our
factory survey, some faclories arc dumpmg the industrial wastes and sludgc into the pubhc
SCWEr Imes or dln‘Cl]y into Zaiga river ‘without proper treatient,

© With respect 10 solid waste, all the wastes from factories and households in the Study Area are
being collected by trucks and dumped at designated disposal site for tand reclamation. The site
is located at Rusaifa, a few hundred incters cast from Zarga - Amnan Highway.

 For the ligquid waste, the land near the boundary of Rusaifa and Amman is alocated for disposat
site. The liquid waste is being collected by tanks with the capacity of 10m3 and dumped into a

waste water pond for cvapomnon However, the conimmnatcd waler might bc ﬂushéd out Imo
the tribulary of the Zarqa river during winter season.

‘Though the living environment has not been improved so much in tota), étﬁiis’lics'shO\»?_zhat
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number of paticats of typical water-borne diseases in Zarqa Governorate tend to decrease, in

- general, as presented below.

‘No. of Registered Paii_(;ms of Walerborne Diseases

ﬁ 'Avérﬁgc No. of Average No. of
' Name_ of Diseases Palients Patienits
o (1978-1979) | (1991 -1993)
Typhoid 44 4
Para/Typhoid . 14 | 2
Infectious Hepatitis | -~ 31 - | 94
Dysentery _ ] 7

Source: Zarga Governorate

Beside the above, enterilis and diarchea are ‘morc common in Zarga. In 1993, 11,030 persons
are reported to be infected by diarrhea and 402 persons are hospitalized.

2.4 Houschold Economy

Average number of family per household is 7. l in Zarqa. Based on the popuhuon of 534, 674

“about 75,300 households live in the Siudy Arca.

"Though detaited information on the economic activity of household in Zarga or the Study area is

not available, about 25 % of the residents are considered to be involved in industrial and
conslruction sectors, while about 70 % in the service sectors.  Agriculture sector absorbs very
limited percentage of the residents. The employment stracture of the household is summarized

in the following table.
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" Ewployment Structure in Jordan .

Sector % of employment
Agricultuce o 4.0
Mining & Industry . 13.8
Construction - i3
Trade, Retail 204
Transporation o : 12.0 I_
Services including Finance . 385
Total ' : 100.0

Source: - Houschold Expenditure and Income
Survey, 1992

Average household income in 1992 is JD 4,003 per year in Zarga Govemorate, which is
relatively Jower that of Jordanian average (JD 4,607). Bascd on the average family size of 7.1
per household, per-capita income is estimated at JD 559 in Zarqga.

Distribution of houschold inconie is as presented below

Income Distribution in Zarqa/fordan

Income Range JD) | Zarga Jordan
1<1200 1 s6% 76 %
|1,200<1<2,400 284 % 27.1 %
2,400 <1<3,600 | 25.8 % 226%
3,600 < I < 4,800 16.1 % 14.6 %
4,800< 1 < 6,000 10.2 % 9.8 %
6,000 <1<7,200  50% 5.8 %
[> 7,200 89 % 12.5 %
| Total {00.0 % 100.0 %

Source: Household Expenditure and Income Survey, 1992

As indicated in the above, about 50 % of the houscholds get annual income ranging 3D I',200_ -
3,600 both in Zarga and Jordan {this ﬁg{lre,s roughly coincide with the results of our houschold
survey). The percentages of the household with income less than JD 1,200 are only 6 - 7 %,
while those with incoime more than JD 7,200 are 9-12 %. According 10 the household survey
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conducted by JICA Team, household income of Zarqa mupicipality is larger than that of Rusaifa
municipalily. ' '

Total houschold expenditure is estimated at JD 4,197 per year on an-average in Zarga

© Govetnorate. (The houschold cxpcnd_itdrc in overall Jordan is 3D 4,562). Out of the total
* expenditure, about 38 % is allocated for food and beverages, 23 % for housing and 11 % for
- transpoitation.© The allocated :amoun'_t for fuel, electricity a}1d water is only D 200 (JD

16,7/monthvhhi) or S % of the total expenditure. Contents of the houschold expenditure both
for Zarqa and Jordan are preséntéd in the following table. '

Auninual Household Expenditure

D)

ftem N Za_rqa ‘ Jordan
| Food & Beverages 1,580.5 1,849
Housing & Fumishing 981.3 - 998.0
Transpoitation 466.3 ~509.6
| Cloth ' 3694 372.3
Recreation 2594 248.3
Ruel, Bleciricity, Water 199.8 2292
Education | 142.3 ' 160.2
Health | | 117.9 102.1
Others _ ' 1 80.5 938
Total | 41979 | . As627

Source: Household Bxpenditure and [ncome Survey, 1992

3, URBAN DEVELOPMENT AND LAND USE

3.1 Historical Development

Initially, 2 - 300 Bedouin people lived in the Study Arca.  In 1908, jllija}j Railway wis -
‘conslnicied o connect Damascus in Syria with Zarga and Mfan in Jordan. :After construction of

this railway, Zarga was further developed as acoujnncrcifi} center supplying essential goods for
the local community and travelers passing through Zarqa. Development of housing and
commercial establishiments was first observed around this time. The first immigrants of the
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“Chechenyan came to settle -down in Zarga in 1905, ‘and then established their Housing and
developed their agricultural lands at feitile lands along the ?'trf]a river, Combined the newcomer
of the Chechenyan with local Bedouin tribe of !hc Bani Hassan, the number of total population
in Zarqa reached a thousand in 1910’ .

In 1927, the military camp in Sarafand was transferred lo Zarqa. W:lh rdocallon of the military

‘camp, most employees ‘of the camp moved lo Zarqa with their families. Further more, alarge

aumber of conunercial establishments were installed in Zarqa to supply essential goods to the

camp aitd the local community. The numbc; of total population reached at'around 6,000 in
1930's. The fundamental urban structure of Zarqa was formed during this time.

Substantial urban development occu:rad after the World War 11, ‘which was caused by the
following three major factors. The firstone is a mass influx of an international migeation such
as the Palestinian refugees reseitled in three efugee camps in Schunneler, Zarga, and Sukhna
after the Middle East Wars in 1948 and 1967, and the Jordanian returnees from the neighboring
Arabic countries after the Gulf War in 1991, This brought a large number of people into the
Study Arca. Most refugees and returnces are, however, considered as perrilalmlll residents in
the Study Area at present, while it was initidlly conceived as lcmporary residents.  The second
factor is the progress of industrialization in the Study area, particularly in Rusmh and Zarqa.
Two major industrial plants were constructed in the Suldy Area, namely, a petroleum refinery
plant and a thermal clectricity power plant constracted in - Hashnieyeh in 1958 and 1973,
respectively. This industrialization contributed to generating a large number of locali'employmcnt’
in the Study Area, The third factor is a targe number of rurat-urban internal 1111gfalion to the
Study Arca caused by its rapid urban growth,

Through the above developinents, the Study Arca has become the second highest populated and
most industrialized area in Jordan.

3.2 Present Urban l)evelopmeait and Land Usc

3.2.1 Present Urban Development

Present situation of the urban development iin lhe Sludy Area can be cxplamcd by lhe fo]lowmg
three different dcvclopmem catcgoncs '
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' Residential developmeint

Considering rapid urbanization observed in the Study Avea, the most important factor is the
residential development.

Present residential devélopment has been based on the present zoning regulations which do not
micet actual local housing demands. Sitice most Jand in the urbar arcas is zoned as:large

tesidential plot of 500m? or mbré; most of middle to fow income people cannot afford to acquire
“the Yand. Therefore, most of the houses are tocated in crowded and mixed residential arcas with

comimercial areas in downtown of Zarga and in urban center of Rusaifa. People also find their
houses at outside of the urban centér as well. Under this circumstance, many p’copfe, especially
poorer ones, tend to ignore administrative systems and zoning regulations 1o get theit houses,
which resulted in an illcgal and disorder dévelopment of residential lands in the Study Arca. At

present, there are fen on-going public hoilsing projects in the Study Area, providing 5,307 plots

/ buitdings for the estimated served population of 82,080. in terms of the served poputation, a
half of the on-going projects are located in Zafqa‘ and anofher half are in Rusaifa. These projects
are designed to provide houscs for those of middte-income or low-income. (On - going public
housing projects are presented in Fig. 3.1}

Industrial devetopment
The Study Areca has been recogmmd as the most industrialized area in Jordan, and nROT

industrial establishments such as a petroléum refinery plant and a thermal electricity powcr plant
are concentrated around this area. In addition, most major industrial cstablishments for food,
chemical, beverage, basic mietal, textite, leather and nonmetallic mineral products are located in
the Study Area, p*u‘llcuhrly along the Z;nrqa—Rus'nffu corridor from the $outh of Zarqa to the cast -
of Rusaifa. Reccntly, governmient agencies have guided to locate new industrial establishments -
on upland areas at the south of Zarga so as to be served by the Amman-Zarga highway. The
location of major industrial establishments awe presented in Fig. 3.2.

According to the planning agencies of local municipalities, no major industrial development is
planned for the Study Area at present. '

‘Refugee camp development

In the Study Area, thice Palestinian refu gee camps are located, namely, the Shennuler camp, the

“Zarqa camp, and the- Sukhna camp, each of which was established in 1968, 1948, and 1968,

respéctively. ‘fhe number of tofal population in cach camp in 1994 was 36,218 in the Shennuler
camp, 19,000 in the Zarqa camp, and 5,750 in the Sukhna camp, totally accounting for 60,968
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“(about 11 % of total poptihiioh in (he Study Arca). The location and characteristics of thé camps
" are suminarized in Rig. 3.3. Since the official boundary of cach camp was fixed, population
density in the camps became higher as population increased. At present, population density is
395 persons / ha in the Shennuler camp, 1,056 persons / hain the Zarga camp and 821 perso’_né
/ ha in the Sukhna camp. Population in the camps secins to have already Sa‘_lufat'cd except
“Shennuler camp. How cver,:rg gﬁding the Sherdnuler c"unp population density’ in eality seems
" to be much higher (654 persons / ha) since the present poputation in Shennuler cainp is rupomd
at arouid 60, 000 according to the Ministry of Palestinian Affairs.

lhcorporaling all the above, present urban devclopimm in the Study Area is sumimarized as
presented in Fig. 3.4. ' '

3.2.2 Present Land Use

On the basis of the available acrophotoes, results of field survey and the 11rcﬁminary results of
the Greater Zarga Comprehensive Development Plan, present land use in the Study Area is
prepased by the JICA Study Team as presented in Fig.3.5.. A bricl description of the present

land use is as follows:

Overview

The cotnposition of land use in the Study Area is presented below.

| Major Land Use - Land Area (km?)
Residential Area 29.0 320 %
Mixed Arca 11.2 124 %
Industrial Arca ' 7.2 8.0 %
Agricultural Area ' 3.7 4. Y
Public Awa 1.9 21 %
Open Spacé Ama - _ 1.4 , 15 %
Refugee Camp 0.8 09 %
Vacant Land 35.3 39.0%
Total - 905 | 1000 %
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- The characteristics of land use in the Study Arca are as lollowing:

n As shown in Fig. 3.5, most of the stecp land tocated at west side of the Study Areais
vacant tand which dominates the highest share of 39% with the land area of 35.3 ha.
2) Residential arca extends towards north and south - west direction from Zarqa city and
“has the second tighest share of 32%, , '
(3). - Mixed area, which is dcﬁn{:d as the mixed land usc area of high deusily residential with
~ commercial shares 12% of the Study Arca. This arca is located mainly in Zarga and
Rusaifaalong the highway. _ '
(4 industrial area has refatively high share of 8%, which is located al southeast of Zarqa,
west of Rusaifa and south of Hashemeyeh.
(5)  Agricultural area is relatively small siiaring 4% of the Study Area, which extends along
- the Zarga river.
(6) - The remaining dreas are shared by public, open space (bus stop, park, ete.) and refugee
¢amp, which account for aboul 5% in total.

Zarga _

As presented in Fig. 3.6, one of the charactetistics of the land use in Zarqais that the residential.
area _intermin'gl'ed with commercial area occupies the center of the municipality. This mixed arca
is divided into two paris. One part is a central area developed as downtown of Zarga, where
multi-storied residences with intensive commercial activities are predominant. The other part is a
surrounding arca developed as residential area, where multi-storied residences with less
intensive com’mcrcfal activities are observed. In the north of Zarqa, new residential area called
"New Zarqa" is being developed recently. In New Zarqa, new residential development (with
high standard) and public housing development are predominant. In the west of Zarqa, housing
is also being developed along the roads to Beircin. Indusirial areas arc concentrated on upland
area at the south of Zarga, which is close to the Amman-Zarqa highway running from the north
to the south.  Agricultural lands are found only in the limited area along the Zarqa river running -
from the south to the notth.

Rusatfa. -

- As illostrated in Fig. 3.7, some industrial development is observed along the Zarqa river, which
exlends to industrial areas of Zarqa in the south. ' Residential areas are being developed mainly

along major roads. Some residential arcas in urban center are intermingled with conunercial
arcas. As obscrved in Zarga, commercial area is found at downtown area in urban center
alongside the road connecting Amman to Zarqa. Some agricultural lands exist along the Zarga

B 15



river unning from the west to the cast. Most of the vacant fand are not suitable for housing
development duc to the geographical conditions. ' '

Hashemeyeh _ _ .
Compared to Zarqa and Rusaifa, land use in Hashemeyeh is simple as preseated in Fig.- 3.8,
since the economic activities in Hashemeyeh depead on:two major industrial 'csiab!is_hljwnts; a
- petroleum fefinery plaiit and a thermat electricity poWér plant. Alinost a half of the built arca is
occupied by two industrial plants, and the rest is taken up by residential area with some
agriculivral arca.  Comumercial areas arc obseived along the main 6ad runhing from the
northwest to the southeast. S '

Sukhing o . o
As presented in Fig. 3.9, Sukhita is the least developed area in the Study  Area with the total

population of only about 9,800 at present. Residential and commniercial areas are concentrated
around urban center and other areas inducing agriculiural fands are spread out outside the urban
area. Some residential arcas have boeen newly developed at relatively steep areas in the south of
Sukhna. However, the number of population living in this aréa is stall.

3.3 Futare Urban Development

3.3.1 Development Consiraints

" Through the investigation and study, several’ development constraints for the Study Area are
" identified which can be explained as follow:

Physical constraints

On the basis of lopograjwh‘rcal maps and acrial photographs, the following physical constraints
~ are identified in the Study Area. ' '

- Existence of the military camp located in Zarga, which limits further development towards the
east of Zarqa, o _

- Steep land laid down around Zarqa, which limits further dcveldplmht towards the west and
the north of Zarga, and _ _

- Bxisting industrial plants such as oil refinery and power plants in Hashemeyeh.
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Given physical constraints stated above, the SlL_ldy Area has limitation to further-development,
especially housing development in absorbing an increasing population in the future.

Institutional constraints

The following institutional constraints are perceived in the Study Arca, according to interviews
to local municipal officeis and review of repotts on housing strategy.

1 Limited ‘capabitities of local plahin‘g agencies for enforbing planning and zoning regulations

" and preparing city developriient plans, which consequemly created existence of informal

transfer of Jand ownership and unregistered tand title by individuals particularly observed in
Zarqa-Rusaifa drea.

- Poor control over land use and transactions which leads to illegal and improper land
dcvelopine'nt.

3.3.2 City Development Plan

In the Study Area, in spite of being the second highly populated and urbanized area in Joidan,
there has been no regional development master plan prepared for the Zarga Governorate,
However, facing rapid urban development and industrial development, Zarqa municipality and

Greater Amman mwunicipality - have *joinlly launched on . preparing " Greater. Zarqa.

Comprehensive Developiient Plan (Master Plan)" since October 1994,

The Study Area of the Master Plan is about 400 km2 and covers the following five
municipalifies and the Shennuler refugee camp: -

- Zarga municipality,

- Rusaifa municipality,

- Hashimeyeh municipality,

- Sukhna municipality, -

- Graisa mu:nicipalily. and

- Schennuler refugée camp.

- Qura Bani- Hashem Municipality’ -

The target year of the Master Plan is set at the year 2010, and the main contents of the Master
Plan are as follows: = _ - _
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i Preparation of urban land usc plan,

- Preparation of urban transportation plan,

- Preparation of regional development scenario, and
- Preparation of information system.

The niain objccﬁ've of the Master Plan is to formulate a comprehensive developient plan for the
Greatér Zarga Arca 1o have well balanced living environiment with industria development and
residential development. In the Master Pﬁm, a tegional development scenario:will be prepared
with proposed development projects for main roads, speciél zoned areas and housing.

Fhe final results of the Masier Plan was not available for our Study as of August, 1995, since
preparation of lhe_ Master Plan has been delayed due to the unexpected situation: However,
some pecliminary tesults arc used for our planning.

3.3.3 Develepment Scenario and Futire Land Use

0h the basis’ of the analysis on spatial development using topographic imap and aerial
photographs (one in 1992 and the other in 1984), and referring preliminary results of the Master
‘Plan, a developiment scenario for the Study Areais piepared as foltows.

(1) Due to the physical constraints, future development of the Study Area will mainly be
dicected to west and north of Zarqa city. One of the major development axis (mainly
residential and pﬁniy residential/commercial mixed development) runs towards north of
Zarga, where density of the existing housing is stitl low and potential lands for further
development are available.  Another major devclopment axis runs toward west
(northwest and southwest)- of Zarqa. In the northwest of Zarqa, the residential
development extends along the road connccting Zarqa to Beircin. - Potential land for
future residence exists in this area where the terrain is relatively flat and the population
density is low. Southwest of Zarqa is also potential residential development area where
bu!blic housihg projects arc underway at present. Residential arca ?md mixed commercial
arca will, thus, be expanded to west and notth of Zarga in the future.

(2}  No substantial increase of the industrial area is expected in the Study Area.  Bu,
expansion of production capacitics in the existing industrics will be made along Zarga -
Amiman corridor. Bstablishment of new factorics is also expected producing mainly
consumer goods in the norther pat of _lhé Study Area, though the number of new
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(3)

@

&)

©)

establishment is limited.

“The area for agriculture tand will not change so much in the future. In the urban area,
-the existing agriculture Jand may be trans formed to residential land and would reduce its

size. Duc to the limited availability of the water resources, further extension of the
agriculture land in the suburban arca is rather unecatistic.

~ The area for public use will expand a'litfle corresponding to the giowth of residential

development.

The area for the refugee camp is assumed to retain uncharged, though redevelopment
by restoring its tegal status and prevision of infrastructure will be facilitated.

As a whole, the residential and mixed residential area will expand to west and north-
west directions and cover most of the relatively flat tervain area of the Sludy Area, while
the vacant land will decrease correspondingly.

Based on the development scenario explained above, development direction and the future land

use of the Study Area are projected as presented in Figs. 3.10 and 3.11. The future land uéc_is

summarized in the following table :

Future Land Use 'in lh'e Siudy A_réa {(2015)

Majourl:mdUse An,a ( Lm? ) -

“Existing Residential Area™ T80 TR0y T
Mixed Area 11.2 (12.4%)
Future Residenti] Arca 10.2 {11.3%)
Industrial Arca 3.0 { 8.8%)
Agricultural Arca 3.4 { 3.8%)
Public Area 2.2 {2.4%)
Open Space Arca £G { 1.8%)
Rcfugcé Camp 0.8 (0.9%)
VacantLand =~ - 24. 1 (26.6%)
Total - _ 90.5. 100.0%

‘Though the mititary camp arca located at cast side of Zarga city is excluded from our Study Area
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~and considered as a constraint of the future city dev‘_elop:hcnt,j thic area might be incorporated in
" the urban area if proposal for Greater Zarqa development is legally accepted. If materialized, this
area will be used for administeative, commercial and residential as well as parks and social
facilities. At present, thousands of military and its refated people live in the arca that will
increase to 50,000 1o 75,000 in ’ll‘OUlld 2015 undcr that snuauon

4. POPULATION PROJECTION

Population projection in the Study Area is- made on the basis of the analysis on the historical
trend and future devélopment potential in the following mannet.

4.1  Frame of Total Population Growth

The population of the Study Area increased at 3.9% p a. during the period of 1979 - 1994, The
population increasc includes the considerable number of relurnees from the Gulf counties,
which is approximately estimated at around 60,000. Excluding this factor, natural population
- growth is estimated at 3.1% during this period.

Another indicative figure for future pbpulution projéclion of total population frame would be the
planned population growth rate set up in “Economic-and Social Dévelopment Plan of Jordan,
1993 - 1997. The projected figure is 3.2% p.a. during the plan period.

Based on these figures, total population g_rdwlh of the Study Area is cs_iimat’éd. which will be
used as the total population frame in the whole Study Area to be projected.

Frame of Total Population Growth

Period _
In The Study Area
1995 - 2000 3.2% p.a.
2000 - 2005 | 28% p.a.
20052015 24% pa.

During 1995 - 2000, a little bit highes rate than the past trend is applied in due consideration of
the socio - economic effect of the Peace Treaty. But, the high growth rate will go down after the
year of 2000 as the houschold_ income increase and the living standard improve.
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4.2 Population Projc'clion for Sub - Areas

The population census conducted in 1994 contains the population data for 67 sub - arcas (see
Fig. J.2) in the Study Area. Based on the data, population densilies for the sub - arcas are
calculated and the sub - areas are grouped into G1, G2, G3 and G4 according to the densitics as

prcscnted in Fig. 4.1.

Future population: increase for each group is estimated in due consideration of the present
population density and future potential development in the Study Area within the projected total
population frame.

By applying the different growlh rates, population of cach sub-area is estimated as presented in
Table 4.1. (population distribution in each sub-area is summarized in Fig. 4.2.). Projected

poputation in each municipality and in the Study Arca ace presented below:

Projected Population in the Study Arca

Municipality 1994 1995 - 2000 2000 2000 - 2005 2005 2005 - 2015 2015

' Population GR Population GR Population GR Population
Zarga 340,261 2.8% 406,600 2.5% 460,000 2.3% 577,500
Sukhna 9,764 44 12,600 39 - 15300 0% 20,600

Hashmeyeh 13,936 479 17,200  40% 20900  32¢ 28,600
Rusaifa . 134,495 40% 165,900 3.3% 195,200 26% 252,300
Schennuler 36,218  27% 42,500 - 24% 47,900 22% 59,500

Total 534.674 320 644,800 28%  739.300 34% 938,500

Source: JICA Study Team

As presented above, total population in the Study Area will _bé 644,800 in 2000, ".-'39,300 in
2005 and 938,500 in 2015.
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“Table B.1 Gross National Product at Current Prices

1993

1992 1991 1390 1989 | 1988 1987
D Indstries 2,653.5 2.401.6] 20456 18783 1,702.49 1,550.1 1,503.0
- Agriculwre, Hunting,] 2743|2469 2138|187 130 inas 0378
Forestry and Fishing . . )
- Mining and Quariying 1103 130.5 1249 {48.8 154.5 82.4 66.9
- Manufacturing ss1.0|  doe3l 3437 34s3l 2549l 1970 2136
- Electricity and Watér 70.7 66.6 62.0 53.9 527 50.6 48.5
- Construction _ 251.9 2153 12.5.7 105.6 101.5 1129 120.0
- Wholesale and Retail sz 21sal 254 2168 180 2549 269.2
Trade, Restautants and
Hotels _ o
- Transport, Storage and 495.0 450.0 3827 362.0 3591 204.5 2774
comniuni¢ation :
- Finance, Insurance, 15933 5204 472.2 407.0 4134 3712 3203
Real Bstate and ‘
Business Services , : . ‘
- Community, Social 949 86.9 66.2 511 45.6 46.1 40.3
and Personal Services
42y Producers of Govt. 643.5] 554.7 474.4 4491 4313 418.9 388.0
Seovices : : i
3 Producers of anale 429 392 - 34.00 308 252 21.5 204
© Non-Profit Services 1o
Manscholds - : :
4) Domestic Services of 7.8 7.2 5.3 6.2 6.0 5.6] 5.9
Houscholds |- N
Total (1+2+3+4) 3,347 3,002.7 2,550.3F 23644 ' 2,164.9 1,996.1 1.917.3
Less: Imputed Bank 464 418 -53.7 300 .ssA 495 -39.3
Service Charge : ' P : S ‘—
=G.D.P. at Factor Cos ~ 3,301.3 2,960.9 2,505.6 2,324.5 2,109.¢4 - 1,9466] '1,878.0
+1Indirect Taxés Less 581.1 5321 149.5 343.8 2628 3178 3306
Subsidies : .
=G.D.P. at Producer's 3,882.4 3.493.¢] 25551 2,668.3 2,372 2.264.4 2,208.6
Prices ' .
"o+ Net Factor Income <1491 -186.2 -221.1 -239.5 1914 -88.5 -50.2
From Abroad _ . :
=(5.N.P. at Markel 37333 03,3068 263401 24288 21807  2,1759| - 2,1584
Prige :
"~ Source  : Department of Statistics :
(1) ¢ Recently revised data by the Dep'ulmcnt of Statistics {1987- 1992)
(2) : Revised pretiminary estimates in accordance with the new series.
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‘T'able B.2 Gross Domestic Product af Constant Prices
1993 1992 1991 1990 1989 1988 | 1987
1) Inddsteies 1,587.3 - 14938 13227). 127900 1330y . (4935] 15234
-~ Agriculture, 230.6]  2096] 1787 163.1 maj Coaea| 1242
Hunting, Fotestry .
- and Fishin o . : R ' -
- Mining an 52.1 535 54.1 63.6 1. - 70.0] © 5.5
. Quarrying . N B o . :
- Manufacturing 268.9 253.7 2_20.7 224.0) 204. 164.8 2036
- Electricily and Water 61.1 587 56.2 533 106 63.1 64.7
- Construction 155.2 138.6 '89.2 _80_.7 86.1 108.3 1327
- Wholesale and Retail 70.0 654 3590 579 70 2262 2634
Trade, Restaurants ’
and Hotels ' : : '
- ‘Transpoit, Storage 2924 2185 255.1 270.2 2799 288.8 290.4
and communication _ _ o |
- Finarice, Insufance, 405.5 386.2 369.6 335.5 363.8 367.5 331.1
Real Eslate and -
Business Services . : ' :
- Community, Social | 515 49.6 40.1 3095 (298 40.1 313
and Personal Services
2) Producersofﬁovt. 440.2 415.3 3926 386.1 1887 40501 3811
3)  Producers of Private 26.7 25.3 23.1 220 20.1 20.7 20.5
Non-Profit Services '
tn Yoiseholds . : ]
4y Domestic Services of 43 4.2 © 3.1 36 4.0 5.3 6.0
Houscholds . _ _ _ :
© Total (1+424344) 208850 19386 LS| 16907 1751 19245 19310
* Less: Imputed Bank -283 210 0 -365] 0 285 4.1 47,7 -39.6
Service Charge’ ' . : o : o
= G.D.P. at Factor 2,030.2] 19106 17050] 16622 1,707 18768 1.8%14
Cost - ,
+ Indirect Taxes Less 3545 343.5 2378 245.8 209, 1| 306.4 3330
Subsidies : . O ;
= G.D.P. at Producer’s 238471 2.255.1 1,942.8 1,908.0 1,916.6 24830 2,2244
Prices
Sourc_c quutmen! of Statistics
(1) : Recently revised data by the Dcp'tmncnt ‘of Shtlsucs (1987 1992)
(2) : Revised preliminary estimates in accordance with the new series.



~ Table B.3 External Trade Durlig 1966-1993

YEAR | TRADE ~TXTORTS IMPORTS
BALANCE [REEXPORIS| DOMESTIC | TOTAL
1966 578124 1.640.5 87586 103991 | 68.211.3 ]
Ti967 | A3T200 | 13424 [ 90844 | 113963 | 350477
1968 | 432292 | 20907 |7 120718 | 142625 7| 574917
989 | sE00s2 | T2eay | UTeIsT {47486 | 61,7518
1970 | 537122 | 28530 |  9.3163 12,1698 65,882.0
1971 65,1860 | 2.6236 8,817.3 7| 11,4409 |  76,627.0
(1972 | 78,3042 T 43904 | 12,6065 | 17,0059 95310.1
To73 | TR9a63A | 4978z | 140103 ) 189845 | 1082479
974 | C106,854.7 | 10,3149 | 39,4375 49,7524 | 156,607.1
TI975 | -185,074.3 §799.5 | 40,1389 | 489384 | 2340127
1976 2700895 | 19.893.0 | 49,5522 | 69,4453 | 339,494.7°
1977 3724179 | 21,8108 60,289.1 82,0999 | 45451738
978 7368,031.5 | 26,7812 64,1299 | 909111 | 4589426
1079 | -464,758.8 | 38,348.1 82,5593 | 120,907.4 | 3856662 |
1980 | 5444018 | 51,4683 | 120,107.0 7| 171,5755 | TI5977.3
TO8T | -804,8727 [ 73,6067 | 169,058 | 242,632.5 |T1,047,5052
1983 -8717,965.9 78,946.3 (85,5812 | 264,527.5 | 1,142,493.4
1983 8927357 | 50,490.0 | 1600847 | 210,574.7 |1,103,3104
T984 | 7806828 | 29,6007 | 261,0546 | 290,657.3 [ T,078.340.1
1985 | -7635577 | 55,5419 3553458 | 310,887 | 1,074,445.4
1986 [ TSOAI71. | 304130 | 2256150 | T256,028.1 | 850,199.2
987 | T 5998457 | 66,9356 | 2487734 315,709.07| 91,5547
3 1988 -640,395._9" 55,5527 325,718.1 381.270.8 l',dl!.666.")_
1989 | 597,15497| 98,8388 | 5341587 | 6329875 | 1.230,1424
1990 [ -1,009,741.0 | 938346 | 612.252.5 | 706,087.1 [1,725828.1°
~ooi | 9397186 | ¢ETIT6 | 98,6267 | 770,7443 | 1,7104629
1992 | -i.384,699.6 | 195,548.1 | 6337545 | 8293026 |2.214,0023
1993 | 71.588,963.2 | 173,379.97 | 6912817 | 864661.6 |2,453,624.8

Source: Depariment of Statistics
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Tablé 2.1 Major .Factories in the S!udy-Aréa

Name Location Water Consunip(ion
C(mMmonth)
- Zarqa Arca
Sheep and Poultry Co.. }iashmcych . 515
[~ Taber Fawzi Zeidan " Zarqa - Ruseifa 475
Niqoula Jaber Zeidan - Zarqa.- Ruseifa 360
Talbouni Mill . Zarqa - Ruseifa 335
Jawad Bakery _ = 275
“Petroleum Refinery “THashmeych 353,000
Thermal Cleciric Power Plant Hashnicyen 180,000
Jordan Tanning Co. Aminan - Zarga 7,500
Tissue Pape'r Factory Sukhna 6,000
Pulp and Ml Faclory Amman - Zaiga 6,000
Sulphochemicals Osh Valicy 4,500
Eagle Distileries Zarqa - R_uscifa 3,600
Jordanian Beer Co. Zarqa - Ruseifa 2,250
Jordan Pipes Co. Hashmeyeh - 2,100
Spinning and Weaving Co. Hashmcych 1,800
Ruseifa Area: '
Jordan Wersted Mill Co, ~ General St. 194
Tordan Insulation Maienals " Goneral St 180
Pepsi ColaCo. Amman - Zarqa 45,000
Tordanian Yeasi Co. Rassalcin 12,750
ICA Co. Zarga - Ruscifa 9,000
Jordan Dairy Zarga - Ruseifa 3,900
~Tordan Worsicd Zarga - Ruseila 5,100
Tordn Mincral Expldration Co. Zarqa - Ruscifa 2,250

Source: WA Zarga

B
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Site No Project Name Pm_]ect Location Projecl Area Type of Housing No of Plots/ Bldgs No of Stories / Flats No of Served Pop |

1 Rusaifal Rusaifa 307ha  Mulii-Usit Bldg 941 2 13,550
1 Rusaifa2 Rusaifa 220ha Multi-Unit Bldg 622 2 3,957
I Rusaifa3 . Rusaifa 204ha  Multi-Unit Bldg 480 2 6,912
1 Rusaifad Rusaifa 102k Multi-Unit Bldg 330 2 4,752
2 Rusaifa Extension Rusaifa O13ka  Mulii-Unit Bldg 50 2 720

3 Zaqal,2,3 Zarga 424ha  Muli-Unit Bldg 1,550 3 33,480
4  AmrTalal Zarqa - Vilta: 204 1 1,469
‘4 - Amr Talal Zarga - Multi-Unit Bldg 57 6 2,462
5 Patrawe - Zarqa . Multi-Unit Bldg 57 6 2,462
6 Hashmeyeh - Hashmeyeh - Villa 1,016 ] 7,315

Total - - ' 5,307 - 82,080

Source: Housing and Urban Development _proirau'on
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1 Rusaifal Rusaifa 0Tha  Muli-Unit Big 941 2 11,550
1 Rusaifa? Rusaifa 220ha Muhi-Unit Bldg 622 2 957
1 Rusaifal Rusuifa 2040 Multi-Unit Bidg 430 2 69i2
1 Rusaifa 4 Rusuifa 102ha Mali-Unit Bllg KA 2 4,752
2 Rusaifa Extension Rusaifa “OE¥ha Mulu-Uslt Bidg S0 2 720
3 Zarga}, 2.3 Zarq 424ha  Mulii-Unit BMg 1,550 3 33,480
4 AmrTalal Zarga : Vilfa 204 i 1,469
4 Amr Talal Zarga Mulii-Unit Bldg 57 6 2462
5 Palrawe Zarga Mulii-Unit Bldg 57 6 2,462
6 Hashmeyeh Hashmeyeh . Villa 1,016 1 AN

Tota) - s 82,050

Source: Housing and Urban Development Corporation
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Name of Factory _ Type of Industry

e 't Jordan Petroleum Co. : Peiroleunt Refineries
2 Thermal Electrocity Power Station  Electricity
3 Paper and Cardboard Paper Co, Paper Products
4 Jordan Tanning Co, . Leather Products
5 Tissue Paper Faclory Paper Products
N 6 Sulpachenicals Co. Chemical Products
7 Eagle Distilleries Bevarage Industries
@ 8 Jordanian Beer Co. Bevartage Industriés
' ) 1 nm 9 Jordan Pipes Co. Basic Metal Products
et 10 Spinning and Weaving Co. Textilé Manufacturing
11 Pepsi Cela Co. Bevarage Industries
12 Jordanizn Yeast Co. Food Manufacturing -
i3 LC.A.Co. Food Manufacturing
14 Jordan Worsted Co. Textile Manufactusing
15 Jordan Diary Pood Manufacturing |
16 Jordan for Mineral Explorant Co, Nonmeltatic Minéral Products

Source: Zarga Governorate Adminisiration of Water Authority
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1. GENERAL

To formulate water supply improvement plan, detaited information on water consumption, water use

pattern, customers' behaviour and response to WAJ services are inipcra!ive. From that point of view,
a household survey was conducted focusing on domestic water, since this category dominates others
as can be seen in Table - C1.  Procedures and results of the survey are described in the following

sections,

In WAJ Zarga, there isn't enough accurate data and information about water co'risumption, and
behavior of snjbsckibers_ to supplement future comprehensive planiing. This is mainly ducto 1) a
rapid and unexpected poputation growth'in the aréa and 2) a somewhat delayed and unroutined data
recording and compilation system allhoughbdmputérization is recently adopted in WAJ Zarga. In
addition, past studies and analyses in this éngineering field are a litle and mostly out of dated. Itis
thercfore inlende_d that the curtent survey may provide information on consumers' water usage pattem
and their living environment, replenishing the insufficiency of data and inputs to the current water

supply improvement plan up to 2015,

In general, water consumption percapita closely relates to a family size, job, living standard, water

_supply conditions, etc. Public understanding and cooperation are key issues for formulating a long-

term water supply planning. Water tariff shall be within consumers' capability to pay. These basic
information are incorporated to future water demand forecast, system network analysis and financial
analysis of the Study.

2. ORGANIZATION OF SURVEY

2.1 Data Collection Method

Out of several methods generally app]iéd for the survey, finally selected is an "nterview™ by WAJ
staff (bill coltectors) both in Zarqa and Rusaifa offices. This is considered most effective and
accurate as compared to others such as mailing, telephone, and their combination. Followings are
considered in the selection:

1) Intérviewees are not always responsive for the inquiries. In case of their misunderstanding,

interviewers could immediately point out in a fcte-a-tete, asking them a correct answer. Thus, this
method minimizes misunderstandings of interviewees, resulting in an increase of response rate.

e 1



' 2) Topographical maps are not available in a sufficient scale to locate subscribers i theit exact

addresses. Further, interviewers should have basic information on water supply system in the area,
In this sense, bill collectors from Rusaifa and Zarqa offices were consideted most appropriate for

organizing survey team as interviewers. This orgariization substantially redices time sequired for the

interview,

3) Other methods generally applied may have following advantages and disadyantagés:

- Method -Advantage_ : .~ Disadvantage
-Frequent misunderstanding
: _ - |-L.ess response rate to each inquiry
Mailing -Simple -Requiring a longer period
- -Reply to be immediately -Miscommunication in case of a number
Telephone 3 P s . _
obtained - |of inquiries

Combination of .
|mailing & - |-Accurate -Considerable time required
Jinterview

2.2 Sample and Questionnaire Design
R Sample Size

o Sanipie size was detenmined 255'3amp|cs to be representative of 534,674 population (1994 Census
Data) of Zarga District. The survey basically adopts unstratified, single-staged sampling method.

*2) Sampling

‘It is recommended to apply random sampling for the curent survey. Statistically, it is hard to attain
the random sampling. To seek a practical solution, folibwing moderate procedures are undertaken:

- Whole study area was grouped into 4 sub-areas, namcly. 1) Zarqa (inclusive of New Zarqa,
Awajan), 2) Rusaifa (inclusive of Schreller), 3) Hashemeyeh and 4) Sukhna. Thei, sample size
was détermined in proportion to the 1994 Census Population for each sub-aréa as given in Table
-C2. '



- On the topographical map with a scale of 1/25,000, 200-meter width mesh as shown in Fig. -
Cl was prowded According to the reqmred number of the meshed zones, the random

sampling was then made.

- From each 's_elect_ed meshed zone, 5 sampies are allocated for the interview, The selected
blocks were numbered basically from notth to south and from west and east. (See also Fig.-
- CI)

2.3 Questionnaire

Pfio'r to developing a questionnaire form, a series of reconnaissance suiveys was made at the study
area. A draft questionnaire was then prepared by the Team for further discussions with WAJ officials
and Jordanian residents. - These aim to reflect subscribers' behavior into the questionnaire. The
questionnaire form was thus elaborated specifically for the current survey both in English and
Arabic; The forn finally developed in English version is given in Attachment - Ci.

‘The questionnaire consists of three categories: 1) Mode and standard of living, 2) Water usage, and 3)

General views on WAJ's services.

1) Mode and standard of living
+ Occupation, household size, rehglon structure type of houses

« Income level

+ Type of sewerage services

2) Water usage
+ Water storage, filter, treatment for drinking

+ Water consumption

3) General view on WAJ's services
« Water pressure
+ Payment for water

+ Satisfaction, reason for unsatisfaction

The above mqumes were arranged in lhe foxm to- flow smoothly and not to glw, any mis-
understandmg to the houscholds.



2.4 Data Processing

Data entry started early January, 1995 immediately after the questionnaire survey at the field was

completed. Editing and cleaning was made simultancously with Excet softwaré program.
Since Zarqa and Rusaifa offices manage and operate the water distribution systﬁcn:l scp‘aratcly,‘ all
sample data are further conglomerated into two: 1) 'Zarqa' including Hashemeyeh, Sukhna, New

Zarga, Awajan, and 2) 'Rusaifa’ including Schneller.

In the course of data review and editing, the results were found to eventually contain sonie incoriplete
data. They are: ' '

1) Replies for monthly electricity charge contain figures per three months or four months.

Accordingly, these data shall be canceled from further analysis.

2) Daily water consumption data obtained from the interviewees are not necessarily accurate, 'These
should be replaced by the latest meter reading records of WAJL

' Fdllbwing the data review and editing, data processing for cross tabulation was carefully made, in

due consideration of the above.
3 RESULTS OF HOUSEHOLD SURVEY

3.1 Primary Data

Table - C3 prcsents primary data obtained from the household survey. As shown in the tablc, the
data indicate high response rate except inquiries on 'water consumption' and 'reason for
- unsatisfaction'.” As noted in the foregoing section, all water consumption data have been replaced by
~ meter reading records (third quarter, 1994) of WAJ. Monthly payments for electricity and sewerage,
: however, are mcompletc and shall be canceled from further analysis.

3.2 Processed Data with Cross Fabulation

The data were carefully processed with Excel software program for the purposé of the cross

tabulation. Following paragraphs brief major results of the houséhold suNey which are also g'iven in

cC- 4



Tables - C4 to Ci4 and Figs.- C2to C10.

: )] Mode and standard of living

*

More than half of the houscholds rely on the tertiary sector (commerce and service) for their
Tives. It was also assumed that an average unemployment ratio in the area is around 20%.
(See Fig.- C2)

Average number of housetiold members is 9.2 as shown in Table - C4, much larger than 6.9

. miembers obtained from the Jordan Population and Family Health Survey 1990. This is due

to the fact that several families used to live together in one houschold. The above 1990
Survey also suggests 29% of families are living with ever-married and unmarried relatives,

while the remainhg’ 1% are a nuclear family (parents and children).

+ The survey also revealed that the éverage househiold in Rusaifa has a large fainily. members

gk |
iy

of 11.3 as compared to 8.0 in Zarqa. (Sce also Table - C4)

The majority of the housecholds (95%) is Islam and the remainings (%) are Christians. (Sce
Table - C5) |

- Houses made of coricrete/stone exceed others with a high percenlagc of 97%. This explains

-

extremely low occurence of "fire" recorded in the area. (Se¢ Table - C6)

Most ressidents depend on WAJ water although some have altemative sources. (See Table -
C7) -

“Public sewerage services cover built-up areas of Rusaifa, Zarqa and Hashemeyeh, There

are somie percentage of residents in the built-up areas; who cannot afford to be served by
public sewerage system mainly because of slightly high sewer tariff.. According to WAIJ
Zarqga, these population account for 25% in the sewered area, The najority of residents in
the outskirts of the area'still depend on private sector services and conventional methods.
(See Table - C8)

. Monthiy income of niore than hal_f of houscholds falls between lOOJD/month and

'ZIOOJD_fmonth with 'an average percapita income of around 17JD/month. (See Fig. - C3)
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2) Water usage

‘Entire households have water storage facilities (roof tanks and other means) without

exception, (See Table - C9)

+ Majority of the households (95%) are riot accustomed to boil water before 'dn"nking_ although

some (5%) are practicing. (See Table - C10)

+ Only a small number (8%) of houscholds are using filters at their house taps for purification

-

purpose. Households who have filters and boil water before drink are much small in
percentage (2%). They are keen about the qt'lality' of WAJ water. (See Tables - C11 to C12)

Although water pressurc is not major problems for customers, 16% of Zarqa subscribers
answered high, which may result in an increase of leakage from the distribution pipe

network. In Rusaifa this value drops to only 4%. (See Flg C4)

Unit water consumption in Rusaifa is smaller than that in Zarqa as presented in Fig.- CS5.
They are 72 lped and 52 Iped respectively. This is because of the rationing frequently
practiced in Rusaifa as scen in Fig.- C6. Further, Fig.- CS also illustrates seasonal change
in unit water consumption during rainy and dry seasons. Seasonal change in Zarga is Jarger
than that in Rusaifa. Rusaifa people consume less water throughout the year. ‘Further

- detailed discussions on unit water consumption are made in Section 3.3 which follows.

*+.Fig.~ C7 illustrates actual needs for water. ' As far-as questionnaires are concerned, most of

them (89%) expressed their satisfaction in terms of quantity. In view of the present
surpressed water use by subscribers, this is hardly believable. In this background, more
serious problems may lie or they became accustomed to the present situation. This issue will
be discussed fucther in Section VII of the Main Report.

3) General view on WAJ's services

+ As regards water pressure, most household (77%) expressed their impression as average,

whilé 1 1% of the households clearly stated as low. (See Fig. - C4)

Avcrage monthly payment for water and sewerage is 2. 4 % of the household income, within
an allowable level of 3.0%. (See Fig.- C8)
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« One third of households are not satisfied with water supply services by WAJ as enumerated
in Table - C13. Major reasons for the unsatisfaction may lie in a stightly heavy burden for

water charge payment as compared to their income. (See Table - C14)

3.3 Unit Water Consumption vs. Household Type

To look into far more detail of households behaviour, analyses are made on unit water consumption -

in relation with household size and type of sewered services.

As regards household size, Fig.- C9 was prepared with plotted data of the 203 samples. As seen on
this figure, it is apparent that water consumption percapita (in summer season) relates to the
household size. To obtain magnitude of this relationship in nunierical figure, a correlation coefficient
was computed. The value obtained was as high as 0.414 against 203 samples. Further, a single
regression model that explain the relation between the water consumption percapita (Y) and the

household size (X) was developed as follows:

Y = 67.3 + 1774.3 exp(-X)

whereas,
Y : unit water consumption percapita (Ipcd)
X: houschold membgrs (person)

" For water demand forecast, the above equation will be helpfull. From the equation, 1t can be

assumed that one (1) member decline in the higher range of the average family size, 7 - 10, may be

- equivalent to one (1) Ipcd increase of the unit water consumption at most. In the lower range of 5 -7

average household members, however, the decline tends to be comparatively large, 3 - 8 Ipcd derease

per member.

Apért from the household size, the relation between unit water consumption and the type of sewer
setvices arc also brought into focus. “As seen in Fig.- CI0, the unit-watér consuniption does not
relate to the sewer service types. To the 'contrary, subscribers connected to the public sewers use less
water than those not sewered, WAJ stafffengincers explained most residents in the study area depend
on Arabian type of the pour-flush toilet which do not require much water. Due to their burden for

sewer tariff, they usuatly tend to save water.
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