AFTACHMENT - 1 - QUESTIONNAIRE FOR HOUSEHOLD SURVEY



- QUESTIONNAIRE

NO. :
Arca
Date

SURVEY
| ON
PRESENT WATER USE
AND
HOUSEHOLD INCOME

!3‘\3 - This questionnaire is prepared by the JICA Study Team (the Japan International Cooperation Agency) in cooperation with
43+ WA (the Water Authority, Jordan) to upgrade the water service level in Zarqa District. Results of the survey are key
information to formulate a water system improvement program. Your cooperation would be most grateful. - '

Name
Address
Occupation




1. Number of family members living together

© Adults

- 10. How many days a week you can have piped water?

1) One day 2) Tow days
:3) Three days 4) More than 4 days

'5) All days of the week

11, If the water is not limited, how much water do you consume?

1) Sani¢ as the present -
1) 2 times

2) L5times
4) 3 times or more

E persons
Children persons
2. Housemade of : 1)Brick  2)Concrete/stone  3) Wood  4) Others
3. Religion : Dslam  2) Christian {Catholic, Protestant, eté.) 1) Others
4. Major water source : ‘
Drinkirg . . N o Oihe'rs
Source | & cooking Laundering | Bathing Toilel | Gardening | ;¢ any
1) WAJ'S Pipe Water House connection - - '
2) Tank lorry {private) .
3) Boitled Water
4) Spring or wells
5) Others
5. Do you boil water before drinking?
1)Yes 2} No
6. How is water piessure at your house tap?
1) Low 2) Average 3) High
7, Do you use any water purifier (filter) at your house taps?
1)Yes . 2)Ne
' 8.Do you use any house pumps?
1) Yes 2)No’
9. How much wates are you using? _
litre / day or buckets { day



- 12. Do you have any water stosage device in your house ?

1) Yes 2) No

13, How much tariff do you pay for water, sewerage and eiectricity'per month ?

1) Water : ) D/ month
2) Se\i.’erage
Puplic - : D/ month
Private JD / month
£ 3) Electricity =~ : JD/ month

£}

14. Do you fee! your monthly payment reasonable?
1} Yes : 2) No

" * If no, select the reason from the following:
1) Poor quanlity 2)Less quamity Of pressure
3) Expensive as compared to the lotal income

15. Average monthly income:

1) Less than 100 JD

) 100D - 200 1D

3) 200ID-3001D .

4) 300 1D - 400 1D

5) 400 1D - 500 ID

6) 5031D - 600 1D _

7y 600 ID or more, (Approximalely - . _JD / month)

Thank you for your cooperation!
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Table - C3 PRIMARY DATA OF HOUSEHOLD SURVEY(!)

Z
z. .
q ;
¢ e 2 g 2 _

a : B R R Bzl oz _
Z 1.1 45 Soldier 3 3 2t WAJ 2.2 2:108°2 | 3 2 '5 00 Non 2150 2
Z Il 44 Soldier 2 3 2 1 WA} 2 1 2103 2 1 3:°4 5 00 Non 2 .150 3
Z L1 45 Dead 4 3 21 WA) 22245 2 3 3 1 8 00Non 2 75 3
Z 1.1 45 Employee 3 5 -2 1 WA) 2 2 2 4 2 1 3 5§ 7 00 Non 2 150 3
Z 1.1 45 Retired 305 2 1 WA? 2 2 2 32 4 1 3 2 6.00Non 2 150 3
Z 12 1 Famer 4 6 2 1 WA} 22 2024 4. 1 3273 6 00 Nen 2 75 3
Z 12 1 Employee 3 2 2.1 WA) 2.2 2.2 4-1 3.2 6 00 Non 2 150 3
4 12 1 Famer 3 05 21 WA} 2228 2 3 33 6 00Non2 75 3
Z 12 1\ Trader 6 10 2 1 WAF 2 1 2°4 2 3 3 5 12 00 Nen 2 150 3
Z 12 1 Usemployed 6. 102 1 WA} 2°2 2 - 4 1 3 5 30 00 Pu 1 250 4
Z 2 44 Dead - 4 0 2t Tanks 2.1 2 - 2 1 3 1 4 00Non 2 75 3
Z 2 4 Employee 4 4 2 1 Tanks 2 1 2.6 3 4 3 1 0 00D KNon 2 50 2
Z 2 A4 Driver g 8 -2 1 WA} 212 - 2 1 3 20 0 00 Non 2 150 2
Z 2 - 44 Farmer 4 1 2t Taks 2 1 2 30 1 3 3 2 0 GO Non 2 75 3
Z 2 44 Employee . 7 7 2 t Tanks 2 12 4 1 3 3 10 05 00 Non 2 150 2
Z 3 4 Employee 6 1 -2 t WA} 2 1 2 82 2 4 3 10 15 00 Non 2 150 3
Z 3 45 Retired 4 5 21 WAY 22 2 42 2 3 3 3 30 00 Non 2 150 3
‘Z 3 44 Employee 6 .5 2 1 WAl 2 22 39 2 3 3 2 S5 00N 2 75 3
Z 3 44 Employee 4 5 21 -wal 2122 10 _2____3___3 310 00 Non 2 75 3
Z- 3 4 Employee 2 6 2 1 WAI 2 2 2 B 2 3 3 4.10 00 Non 2 150 3
Z 4 44 Farmer S 8 2 1 WAl 2 2 264 1.3 3 2 10 00 Nen 2 75 3
Z 4 44 Retircd 304 21 Tanks 2 F 2 43 1 3°3 2.0 00 Nem 2 75 2
Z 4 44 Employee 2 8 21 Tanks 2 1 2 155 _l ‘3 3 2.5 00 Non.2 75 2
Z 4 44 Employee 4 7.2 1 WAl 2 2 2 102 3 3 3 0 00 Noa 2 150 2
Z 4 44 Trader 4 9 2 1 Taks 2 1 2 43 1 3 3 3° 0- 00 Non 2,150 2
2.5 44 Employee 3 3 2 2 WAl 2.2 2 2 4 3°3 3 9 00 Non 2 150 3
Z S5 44 Reted 2 4 2 1 WAJ 22 219 4 1 3 3 5 00 Noa.?2 150 3
Z S | Trader 2 6 21 WAl 222 38 4 1 3 5 10 00 Non 2 150 3
Z 5 44 Employee 3 4 21 WAJ 2 2 2:30 4 1 3 3 4 09 Nen 2 75
Z 5 1 Employee 2 3 21 WA 2 2 2 3 4 1 3 3 0 00 Nen |l 150 4
Z 6 45 Retired 3 0 21 WAl 2 22 49 4 1 3 1 55 00 Non 2 75
Z 6 45 Soldier 2 03 21 WAl 222 4 3 1 3 1 0 00Neal 75 4
2 6 45 Relired 3 421 WAL 2 22 3% 4 1 3 510 00 Non 2 150 3
Z 6 45 Relired S 5.2 1 WAI'2 22 5 4 1 3 2 B 00N 2 75 3
Z 6. 45 Employee 4 7 2 1 WAJ 2.2 2 49 4 1 3 1 -3 00 Non 2 150 3
Z 7 35 Accountant 2 1 2 1 WAJ -2 3 2155 3 1 :3 15 12 00 Non 1 150 4
2 7 35 Teacher 8 0 12 WAJ 2 2 2110 3 1 3 24 1S 00 Nea 2 150 3
2 7 35 Emwployee 2 4 1 2 WA) 1 3 2715 3 1 3 15 7 06 Non | 250 4
Z_7 35 Employee 2 4 2 1 WA) 2 2 2 91 :2 1 3 30 14 00 Non 2 250 3
Z 73 Unenployed 5. 0 2 1 WA} 2 3-2 & 3 1 3 4 4°00Nem 2 75 3
Z 8 24 Employee '3 4 2 1 WAI '2 2°2°97 3 1 3 2 6740 Pu 2 150 3
Z 8 3 Worker 2 0 21 WAI 23 2144 1 3:2 6 00Nm 1 75
Z_ 8 3% Reted 2 2 2 1 WAl 2 3.2 13 4 | .3:3 800 Nea i 150 1_
'Z-8 3 Fwployee 4 2 2 1 WAJ 2 2°2.4 3 1_3 3 10 00 Py 2 150 3
2 8 34 Retired 3 4 21 WAl 273 229 4 1 3 3} 9 00 Non ) 150
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Table - C3 PRIMARY DATA OF HOUSEHOLD SURVEY(2)

C 7

i CITY NAME
BLOCK NG,
N
e
BUDING MATERIALS
BORING WATER '
w NS
s .
W, } .
-
TYPE OF
= N
INCOME

5 2 S 5 EL wl
9 36 Unemploycd $ 3 21 WA 2 3225 3-4 3 8 12 30 Pu. 1 150 4
%9 36 Teaher 4 5 21 WAL 12219 3°1 3 8 20 30 Non I 150 4
Z 9 36 Driver 5 4 2 1 WA 2 22 4 3 13 8 1330 Pu_2 250 3
Z 9 36 Worker 5 0 21 WAL 2 2234 3 1 3 5 8 20 Pu_ 1 75 4
Z 9 .36 Mechanic - 8 7 2 1 WA) {1 267 3 i 3 12 20 00 Non 2 550 3
7 12 3 Employee’ 3 2 2 1 WA) 2 2 2 20 3 1 3 20 20 00 Non 2 450 3
Z 12 36 Trader S 2 11 WAl 2 3 294 2 | 3 40 25 00 Non 2 350 2
Z 12 - 36 Unemploysd 6 1 21 WA] 222 719 2 1 3 30 9 00 Non 2 150 3
Z 12 356 Soldier 2 03 21 WAl 221732 1 3 45 5 00 Non 1 150 4
Z 12 36 Teacher 3 2 21 WA 1 31 50 3 1 3 45 10 10 Pu 1 150 4
Z 13 . 3 Relired 7 08 11 WA). 2 2 2 50 4 & 3 40 25 150 Pr 2 15 3
Z 13 3 Soldier 2 7 2 1 WAl 2 2 2 32 4 1 3 4535 20 Pr 2 150 3
Z 13 3 Teader 4 5 21 WA 1 2 2 5 4 1 3 55520 Pr 1 150 1
Z 13 3 Baker S 2 21 WAl 1223 4 1.3 2 20 50 Pr 1 15 4
Z 13 3 Trader 7 0 2 1 WAl 2 2 237 4 1 3 4 & 20 Pr 1 150 2
Z 14 1 Uemployed 11 0 2 1 WAI 22 2 - 1 2 3 3 5 00 Pr 2 75 3
Z 14 | EBmplojee 3 7 2 1 WAl 2 22 . 1 1 3 2 85 00 Pr 1 150 4
Z 141 Dead S 5 21 WA) 222 - 1 1.3 2 0 170 Pr 2 75 3
Z 14 1 Lawyer 4 3 21 WAl 222 - 4 1 3 15 18 0 Pr_2 450 3
Z t4 1 EBmployee 3 S :2 1 WA) 222 - 2 | 3 20 15 80 Pr_2 350 3
Z 15 1 Worker 2 4 21 WAL 222 - 2 | 3 5 15 40 Pr 2 150 3
Z 15 1 Teacher 4 5 21 WAl 2:2 2 - 2 1 3 5 0 00 Px 1150 4
Z 15 1 Employee 3 4 2 1 WA) 2 2 2 - 1 1 3 % 0 40 P 2 150 3
“Z 15 1 Employee 6 2 2.1 WAl 222 .- 2 i-3 5 12 00 P 2 150 3
2 15 1 Emoloyee 6 4 2 1 WAl 2 222 - 1 1.3 2 8 70 Pt 2 150 3
Z 16 30 Accountant 2. 0 2 1 WAJ 2.2°2 .« 3 1 3.5 15 09 Pu 1 150 2
2. 16 30 Parmer 6 0 2 1 WAJ 23 2 . 31 34 1200 Pu 1 150 2
'Z. 16 30 Woker 2 4.2 1 WAl 23 2 - 2 1 3 -4 800 Pu 1l 35 3
Z 16 30 Accountant 2 2 2 1 WA} 23 2 - 2 1 3.5 12 00 Pu 1 150 2
Z 16 30 Emplojee 4 2 2 1 WAl 2 2 2 « 4 1 3 6 22 00 Pu_2 150 3
7 17 20 Retied 6 5 1 1 WA} 2 3 2 - 4 1 3 2 7 00 Pu 1 150 4
217 19 Retired 7 3 11 WAL 222 . 3 1 3 5 6 00 P 1 1503
Z 17 20 Trader 6 .5 21 WAl 222 - 4 1 3 151200 P L 150 4
Z.17 20 Uncoployed § 3 2 2 WAJ 2 2.2 .« 41 3 2 15 00 Pu_2 150 3
Z 17 20 Workee . 4 6 2 1 WAl 2 2 2 . 4 1 3 4 8 15 Pu 2 250 3
Z 18 19 Engificer 2 2 1 1 WAP 1 2 2:28 4 1 3 4 3 00 Pu 1 350 3
Z 18 19 Poctor 3 4 21 WAI 22213 4 1 3 2 20 00 Pu 1 550 3
Z.18 1S Trader 2 6 2t WAl 2 2 2 - 4 1 3 2 12 00 Non_2 150 3
Z .18 19 Trader 3 S 21 _WAI. 2 2 239 4 1 3 6 12 00 Pu_1 i50 3
Z 18 19 Trader 2 S 2 | WAl 2 2 273 4 ‘1 3 2 {5 00 Pu t 75 3
219 40 Unenployed 7 6 2 L WAI 2 3 2 77 4 ) '3 20 25 00 Pu 2 250 3
. Z 19 40 Trader 59 11 WAl 23 278 4 4 3 25 1l 00 Pu 2 650 3
Z 19 40 Retied . 10 4 2 1 WAI 2 3 2 4 4 1 3 lg__;gﬁrgg‘_h{___g_ls_g__g__
?19 40 Drivér 9 10 2 1 WAl 2 2 2 70 4 § 3 15 18 00 Pu 2 150 3
Z 19" 40 Trader i3 2 1 WAL 2 2 2 52 4]

3 8 20 00 Pu:2 735 3




Table - C3 PRIMARY DATA OF HOUSEHOLD SURVEY(3) -

¢ R B g % = .
A L ; : :
g B SRIE 2 A o
Z 20118 “Trader 4 2 1 1 ‘WAl 2 % 2 1 4 13 1514 00 Pe 2250 3
Z200 25 Tradee 2 07 22 WAL 222 7.4 L 3 7 6 00Non32 75 3
Z 20. 25 Retired § 0 22 WAl 22 2 4 4 I 3 12 15 00 Non i 150 4
Z 20.1 18 Retired 4 5 22 WA 2 2t 8 4 I -3 15 20 00 Pv 2 150 3
Z 20,1 25 Trader 11_4 2 1 WAl 222 70 4 1 3 20 & 00 Non L 150 4
Z202 18 Employee . 6 1 2 1 WAl 1 2 2 -4 1 3 20 19 300 Pr 2 §50 3
Z 202 25 Euployee 2 4 2.2 WAJ 2 2 2 334 1 3 3 10 00-Non I 150 4
Z202 18 Retied © 4 3 2 | WA 222 .-2 | 3 3 14 -00'Non 2 150 3
Z 202 25 Guard 2 4 21 WAl 2 22 13°4 1 3 12 7 OO Nonl 75 4
7202 18 Enmployee 2 3 1 1 WAJ 12 2 36 :4 1 3 3 20 00 Pr 2 150 '3
Z 31 25 Retired 2 06 21 WAl 222 6 4 | 3 4 S 00 Noa | 150 4
"% 21 25 Retired 4 0 21 WAJI 2 22 4 4 | 3 5 14 00 Non 2 150 3
Z 21 - 25 Trader 4 2 21 WAl 22232 4 1L 3 7 8 00N I 150 4
Z 21 25 Reticed S 3 1.2 WAI 2 2 2 57 4 | 3 4 12 00 Non I 250 4
Z 21 .25 Relired 7 0 2 2 WAl 2 22435 4 1 3 4 18 00 Non 1 150 4
2 20 13 Worker 9 5 2 1 WAl 2 2.2 50 3 1 3 18 20 00 Non I IS0 4
Z 22 43 Reired 8 0 21 WAI 2225 3 1 3 3 S5 00Nonl I50 4
Z 22 4 Famer 4 7 -2 1 WAL 222 64 2 1 3 23 & 00 Nom2 75 3
Z 22 43 Famer 7 7 21 WA 2.2 21093 1 3 3 1500 Non 2 75 3
Z 22 43 Driver 3.4 21 WAl 2 2250 3 1 3 4 4 00 Non I 150 2
Z 23 6 Driver S 9 21 WAl 2°2 2:96 4 1 3 5 2000 Pi 2 150 3
Z 23 6 Trader 6 3 21 WAL 2 225 4 1 3 10 6 00 Pu 2 150 3
Z 23 .6 Retired 7.0 2 1 WAI 23 2.5 4 1 3 5 20 00 Noa 2° 75 3
Z 23 6 Driver 5 5 2 1 WAL 2 2230 21 3 35 ¢ 00 Pu 2 (503
Z 2} & Retired 8 2 1 WAL 232 - 4- 1 3 20 2000 Pu-1 5 4
224 6 Trader 202 1.2 WA) 232 -3 1 313 5 00 Pu 2 150 3
Z 24 6 Employee 4 4 2 1 WAI 2 3 245 4 1 3 1 10 00 Non 2 150 3
Z 2% 6 Driver 12 .21 WAl 232 - 4 1 3 5 5 00 Pu 2 75 3
Z 24 6 Famer 10 9 21 WAl 232 - 4 1 3 3 15 00 Non 2 150 3
Z 24 6 Employee 2 4 2 1 Taks 2 2 2 90 2 1 3 3 5 00 Pu 2 150 3
225 S Employee 3 S 2 1 WA 2 2250 4 ) 3 6 5 00 Pu 2 1503
Z 25 S Soldier 32 21 WAl 222 4 4 1 3 252500 Pu 1t 75 4
Z 25 5 Employéee 2 7 2 1 WAl 2 22 18 4 1 3 3 4 00 Pu-2 150 3
Z 25 5 Employee 4 "1 21 WAJ 2 2 216 4 1 3 10 10 00 Pu 2 150 3
Z 25 5 SoMier 2 2 21 WA 222 1004 ) 3 175 00 Pu'2 50 3
Z 26 7 Worker 2 7 2 1WA 2 2 21004 F 3 5.5 00 Nomi2 75 1
Z 26 7 Driver 5 0 21 WAl 22 25 1 1-3 6 7 00 Non 2 75 3
Z 26 7 Unemployed 5 0 2 1 WAl 2 2 2 37 4 1'3 17 3 00 Non 2 75 3
Z 2 7 Ewployee 8 2 ) 1 WA). 2 2 2 1782 } -3 18 20 00 Non 2 150 .3
Z 26 7 'Frader 9 1 2 1 _WA) 22 2 4 4 3 3 3 15 00 Non I 150° 4
Z 27 4 Retied 4 7 2 1 WAY 27 2 98 4 1 °3 3 4 90°F 2.5 3
Z 21 4 Fammer S 0 2 1 WELL 2 42 50 4 t 3 0 10 00 Non.-2 75 3
Z 216 Relited 6 0 2 1 WAK 23 231 4 t 3 5 16 50 Fr 2 75 3
Z 27 4 Famer 5 6 2 1 WELL 2 42 6 4 1 3 0.8 00 Non 2150 2
Z 214 Solier 22 21 WAJ 212 10 °4 1 315 & 00 Non 2 150 3
C - 14



Table - C3 PRIMARY DATA OF HOUSEHOLD SURVEY(4)

Z

; g % é : 3 ’ ) &

' : 3 ; I -8 3 3 B £
Z 28~ 4 Fanner £ '8 21 WAl 2 22 4 1 3 4 17 20 pr 2.75 3
Z 28 15 Driver .3 6 2 1 WAN-2 22 - 4 1 3 13 5 30 P 2 150 3
Z 28 15 Driver 2.5 1 1 . WAl 222 - 1 1 3 2810 00 Non 1 150 4
Z 28 15 Unemployed 2 5 2 1 WA) 2°22 - 4 1 3 13 7 $0 P 275 3
Z 28 15 Wokee 2 1.2 1 WAJ 2 22 - 4 1 3 13 3 00 Non i 150 4
Z 29 15 Worker 2 4 2 1 WAl 222 . 4 1 3 2 7 00Non i 150 3
Z 29 15 Worker 2 5 2 1 WAJ 2 2 21004, 1 3 10 6 30 Pr 2 150 3
Z 29 .15 Employee 2 4 2 1 WAl 2 22 .- 4 1 3 3 10 00 Non 2 150 3
Z 29 .15 Trader 5 4 2 1 WAl 2 22 . 4.1 '3 04 8 00Non't 150 4
Z 29 15 Driver 2 6 2 1 WAl 2 22 . 4 1 3 3 8 40 Pu 2 150 3
Z 315 Eiployee 2 2 2 1 WAl 2 2 2 - 4 1 3 ) S5 00Non 1 150 4
Z 30 15 Employe¢ 2 4 2 1 Wal 221 « 4 1 3 i3 § 20 Pu 2 150 3
Z 30 35 Unemployed 2 0 2 | WAI 2 1 2 4 1 3 1 6 10 P 2 75 3
Z 30 15 Worker 2 5 2 1 WAY 2 1.2 - 4 1 3 2 5 08 N2 150 1
Z 30 15 Driver 3 6 21 WAL 212 - "4 1L 3"t 30 10 Pu_2 150 3
Z 31 8 Driver 7 2 21 WA} 222 60 3 2 3 4 10 40 Pr 2 150 3
Z 31 . 8 Worker 7 1 2 1. WA) 222 723 1 3 1012 50 Pr 2 150 3
"2 3 8 Driver 3 7 2.1 WA) 22 2 30 3 1 3 3 10 100 Pr 2 150 3
Z 31 8 Famer 7 09 21 WAL 222 ¢ 4 1 3 S5 10100 P 2 150 3
Z 31 41 Retired. 7 3 21 WAl 2324 4 1 3:3 5°50 Pr 1 is0 4
Z: 32 15 Driver 2 2 2 1 WAl 2 272200 4 -1 3 05 5 00 Non 1 150 4
Z.32 15 Diver 34 21 WAl 222 - 4.1 3 04 7 00 Non 1 150 4
Z.32 15 Unemployed 1 4 2 1 - WA) 2 2 2 - 4°1 31 7 00Non2 75 3
Z 3215 Director 4.3 21 WAl 222 . 4 1 3 045 20 Ps 2 75 3
Z 32 42 Worker 2.0 2:1 WAl 2 2 2:- 4 -1 3 05 7 00N 2 75 3
R 33 5 Director 8 5 2 1°WAI 2 2 2110 2 13 20 24 00 Pu_2 250 3
R 33 -5 Employes 4 4 21 WAL 2 22:- 1 1 3 10 7 00 Non 2" 350 3
R 33 5 Teacher 5 1 2 1 WAJ 2 2 2 16 L 1 3 4 8 00 Pu 1 250 1
R 33 S5 Unemployed 5 3 1 1 WAl 2 4 2 30. 1 1 3 S5 16 00 Pu 2 75 2
R 35 Trader 6 6 2 1 WA} 2 2 2 21 ) 1 3 17 §7 00 Mon 2 250 2
R34 17 Driver 5 5 21 WAl 22235 2 & 3 8 12 00 Pu 1 75 3
R 34 17 Trader 6 2 21 WAl 222 5 2 % 3 3 9 70 Pc 1 75 .t
R 34 17 Trader ~ 4 4 21 WAl 2} 230 2 1 3 $ 6 00 Pu-1 75 3
R34 47 Capeoter - 6 4 2 1 WA) 2 2 2 - 2 1:-3 6 1 00 Pu 2 1502
R 34 17 Retired 4 8 2 1 WA 22 2 50 2 1 3 15 4 00 Pu 2 175 3
R 35 62 Teacher S 3 11 WM. 222 201 1 3 168 00Nen | 1503
R 35 62 Trader 2 2 1 b WAL 1t 239 ) 13 3 12 00 Noan2 75 2
R 35 62 Trader -3 5 2V WAI. % 22 46 | 1 3 4 6 70 Pr 2 150 3
R IS 62 Retied 8 5 2 | WAJ 2 2 2 70 1 1 3 8 15 00 Non 1 75 3
R _35: 17 Worker 7 5.2 1 WAl 2 22 95 2 1 3 20 10 00:Non 1 150 3
R 3 36 Refied =~ 8 1 2 1 WA) 1'2 2 44 4 1 3 3 8 00 Noa ! 150 4

"R 36 36 Trader 4 0 2 1 WAL 1 2 21003 1 3 7 10 70 P 1 150 4
R 36 36 Retired 8 3 21 WA 2.2 2128 4 1 3 6 12 00 Non2 75 3
R 36 36 Unemployed 6 2 2 1 WAJ 1 2 2 8 4 1 3 10 5 00RNea 2 250 3
R 36 3 Tader 6 8 2 1 WAJ 22 2 62 4 % 3 5 11 00 Non 1 150 4




Table - C3 PRIMARY DATA OF HOUSEHOLD SURVEY(S)

s
A ¥ B : .
.4 - . H. , Z
| - R EEERFEEERFN: L]
R 37 60 Retired g 11 21 WA i2 2 2 34 4 1 3 15:19 00'Nen'2 75 3
R 37 60 Umemployed 9 2 2 1 WA 2 2 2 30 4 1 '3 1 12.00Nea 1 75 4
R 37 60 Worker g 5 21 WAl 2.2 260 4 1 3 6 13 00 Non 2 150 3
R 37 60 Retired 3 9 21 WA) 2.2 2 3 -4 1 3 15 8 00ONonm 175 4
R 37 60 Employee 6 4 2 1. WAJ :2°2 2 10 4 1 4 & 20 00 Non 1 250 4
R_38 36 Retired 3 05 21 WAl 2227 -4 3 3.4 10 00Non 2 150 3
R_38 36 Retired 2 5 2 1 Tanks 2 1 2 4 2 1 3. & 4 00 Non 2 150 3
R 38 36 Farmer 4 2 2.1 WAl 2.2 278 4 1 3 3 5 00Non 2 150 3
R 38 36 Hmployee 4 S 2 1 WAI 2:2 2 97 4 1 3 4 10 00 Non 2 150 3
R 38 36 Fammer 2 3 21 wAl 222 1 4.3 3 4 4 00Non2 75 3
R 3% 9 Worker 8 b 2t WAl 222 73 4 1 3 5 30 00 Non 1 150 4
R ¥ 9 brve 3 2 1) WAL 222 % 3 1 3 5 13 00 Noa 2 150 3
R 39 9 Trader 9 4 21 WAI 2°2 2 8 2 } 3 5 12:00 Pu 2 75 3
R 39 9 Teder 7 14 2 1 WA) 2 2 2110 3 1} 3 14 14 00 Non 2 150 3
R 39 9 Grocer 25 2.1 WA} 22 22 2.1 3 06 7 00 Nont 150 4
R 40 17 Retired 1S 15 2 1 WA) 2 2 2120 21 3 14 33 20 Pu 2 250 3
R.40 17 Enployee 15 3 2.1 WAJ 2 2 2 40 1 } 3 1 4 00 Non t 150 4
R 40 17 Teacher 46 21 WAl 222 60 2 1 3 2 8 00Non 2 150 3
R 40 17 Driver 4 1 11 WAJ 222 - 1 I 3 5 30 00 Non 2 I50 3
R 40 17 Driver 2.5 21 WAF 2 2°2 30 1 1 3 15 8 00Nen i 150 4
R 41 9 Unemployed 9 9 2 1 WAF 2 2250 3 1 3 2510 00 Pu } 75 4
R 4 9 Upemployed 14 4 2 1 WAF 2 2 2 65 4 1 3 10 & 00 Pu_2 150 3
R 41 9 Unemployed 6 1 2 b WAS 2 2 2 60 2 13 4 15 00 Pu 3 250 3
TR 419 Capenter I 11 2 1WA 2 22 66 3 1 3 15 10 70 -Pr 1 50 4
© R 41 9 Retited 12.4 2 ) WAJ 2 228 1 1 3 5 30 00 Pu_ 2 150 3
© R 42 9 Employee 10 10 2 1 WAJ 2 2 2 94 2 1 3 10 12 00 Pu 2 150 3
* R 429 Driver S 9 21 WA 2 2265 2 173 4 30 00 Pu 1 150 4
R 42 9 Unemployed 10 7 2 1 WA 22 2120 2 '} 3 10 .20 00 Pv 2 75 3
R 42 5 Dead 6 9 2 1 WAl 2 2 265 2 1 3 1512 00 Pu 1 150 4
R 42 5 Unenployed 11 8 2 1 WA) 2 2 2 46 2 1 3 5 10 00 Pu 2 75 3
R 43 2 Employee 2 4 2 1 _WA) 222 5 3 1°3 S 7 00 Nom 2 250 3
R 43 2 Officer 7 4 23 WA 22 2 61°3 1 3 5 12 00 Non 1 250 4
"R 43 2 Worker 8 S 21 WAJ 2 2 2 91-3 1 3 8 14 00 Non 2 2503
" R 43 2 Retired $ 5 2 ) WAI'2 1 351-2 13 3 7 00Non2 753
"R 432 Worker . 10 4 2 1 WA) 2 2 2 8 3 1 3 6 8 00 Non 2 150 3
L R_447 2 Teader 3 0 21 WAl 2 2 2 88°3 1 3 7 20 00 Non 2 150 ‘3
"R 44 2 Teader -5 2 2 t WAJ'2 22 20 3 1 3 3 6 10 Non 2 150 -4
‘R _44° 2 Trader 7 7 2 F WAL 2 22 50 2 1 3 4 15 00 Nen 2:75 3
"R 44 2 Trader 8 1 2 & WAJ 2 2 2353 1 3 3 20 00 Non 2 150 3
R 44 2 Trader 2 05 21 WAL 2 22 M 31 3 7 3 00 Non 2.250 4
R 45 12 Retired 14 0 2 1 WAI 2 2 2 4 -1 1 3 4 10 00:Non 2 250 3
R 45 12 Employee 9 2 2 2 WAJ 2 21 44 1 1 3 2 6 20 P 2 150 3
R 45 12 Cletk B 2 2 1 WAl 21 2 151 1 3 2 7 00Non2 250 3
R 45 12 Police 7 2 21 WAl 22 210 1 1 3 2 5 00 Py 1 250 4
R 45 12 Dead 11 2 b WAF- 22 235 1 1 3 2 1000 P 275 3

C - 16



Table - C3 PRIMARY DATA OF HOUSEHOLD SURVEY(S)

s

[ ] =

[ a o S 3 2

R 461 FEmployee 8 12 2 1 WAl 2.3 2 3 25 20 00 Non 2 150 3
R 46 ° 1 Trader 0 10 2t WAl 2 2 2 330 30 00 Non 2 350 3 -
R 46 " 1 Retired 111 21 WAl 212 3 4 2 00 Non 2 250 2
R 46 1 Trader 10 13 2 1 WAJ] 2 2 2 315 25 00 Non 2 150 3
R 46 - 1 Worker 9 5 2 1 WAl 2 L 2 3% 200 00 Non 1 250 4
R 47112 Worker "9 0 2 1 WAJ 2 2 2 3 2 7 190 Pr 2 150 3
R471:1 Employee -7 3 2 & WAl 2.3 2 €0 3 1 3 24 1% 00 Non 2 350 3
R 41.1° 1 Trader 8§ 1 1 1 WAl 2 3 72 1 40 20 00 Non 2 150 3
R 47.1 12 Dead 6 2 2 1 WA 2 2 3 3 3 12 00 Non 1 250 4
R 47.1 12 Trader 5 7 21 WA 2 2 2 3 3 5 00 Non 1 250 4
R47.2 1 Trader 8 4 2 1 WA 2 1 2 3 20 2000 Non 2 150 3
R 472 12 Dead 8.0 2 1 WAl 2 11 3 3 20 00 Nea 2 35 3
R 472 1 Trader 3 4 21 WA) 22 261 2 1 3°7 7 00 Non | 150 4
R 472 1 Retired 6 4 2 1 WA 2 22 3 10 25 00 Non 1 150 4
R 472 12 Employee 2 4 2 1 WAl 2 2 2 3 3 8 00 Pr 2 550 2
R 48 12 Trader 3.0 2 1 WAL 23 2 4.3 7 20 Pu 2 150 3
R 48 12 Dead 7 1 2 1 WAl 2 2 % 3 3 7 20 P 2 150 3
R 48 12 Driver 4 4 2 1 WA 21 2 32 8 10 Ps 2 15 3
R 48 12 Relired 5 S b1 WA 21 2 3 5 25 30 Pu 2 150 2
R 48 12 Unemplayed 7 3 2 1 WA) 2 2 2 4 4 17 1.0 Pu 2 150 2
R 49 64 Worker 43 21 WA 2 2 4 3 15 9.00 Pu 2 75 3
R 49  64: Worker 2 6 2 1 WAl 21 2 1 3 18 00 Ps 2 150 3
R 49 64 Driver 8.3 11 wAl 212 2 1.3 3 15 40 li\g)j_j}f)__ﬁ_
R 4% 64 Unemp!oyed 12 6 21 WA) 122 2 13 210 00 Pu 2 150 3
R 49 64 Trader § 5 2.1 WAL 2 2 2 1 i 3 3 30 00 Pe 2 75 3
R 50 11 Fammer 12 3 2 F WA 2 22 38 & 1 3 I6 2500 Po .2 150 3
R S0 1t Retied . 10 9 2 1 WA). 2 2 2 50 2 1 3 S 8 00 Pu 2150 3
R SO 1t Unemployed S 0 2 § WA} 2 2 2 35 | | 3 2 6 00 Pv'2 75 3
R S0 14 Trader = 4 2 2 3 WA} 2 2 2 40 3 1 3 2 5 00 Pu_2:75 3
R SO 11 Unempleyed 12 7 2 ) WAJ 2 1 2 40 1 1 3 3 23 00 Pu_2 75 3
Source: JICA Study Team
Noie: 1} Z: Zarge, Hashemeyeh, Sukhina, New Zarga, Awajan R : Rusaify, Shacller :

2) Biock No. ¢ Survey block No. &5 shown oa map Bilting Area No. : Billing area setup by WAL

3) Building materials ; Le Brick, 2o Concreie’stone, 3= Wood. 4= Others
4)Religion s | = lsalam, 3 = Cheistian, 3 = Othens
) Mujor wisler source | WAT w WATs piped water, Tanks = Supplied by tank Yorries
&) Boiling waler: 1= Yes5, 1 = No
DWater pfcsture f=low, 1= Averzpe, 3 = Hi‘!,"l. 4 = Others
By Filer Equpped : 1 = Yes, 2= No,
9)‘-hmmnsumpuon per 3 monilis {m3) from meier e ading recocds of WAL
10} How many days you receive walee ped week®: 1 = One day. = Two day, 3 = Thice doys, 4= Mm han 4 days
11} Wates demand (How md:sy"umesoiwm: you want to use?x 1 = Same as preceat, 3 = 1.5 times, 3 = Two limes, § = Three Bimes
12) Wateq storagé 5 } = Jarbuckel, 2 = Undergeound basin, ¥ = Roof tark, £ » Others
- 13) Water tarifl z Payrent for qumcr ¢0v3 months), Biec iriciry : Payment for month { DV moath), Sewerage tarifF foe public services: Paytent
) farquan« {473 monihs), for private (JE¥4 months)
14 Type of sewenage s_.cm"ces T = Public secvices, Pr= Private scovices, None = Not served
15} Saristacton & | = Satisfied, 2 = Not satisfied
18) income 1 1 = Less than 100 JD/month, 2 = 100 « 200 T0month, 3 « 200 - 300 30 wonth, & » 300 - 400 I¥mandh, § = 400 - 300 JD¥inonth,
&« 300 - 600 F¥month, 7 = Moce than 6001 D‘moety -
17) Reason of being oot satsfied : 1 w Bad quality of water, J = Insufficient quantity, 3 = Payment is high 15 compared 10 income, 4 « No answer
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'1. GENERAL

There are several studies being caried ont by GTZ and USAID. Paticularly, ”Draft Report on Water
Scarcily as a Chatlenge for Jordanian Industry" prepared by GTZ on April 1994 provides a complete

set of information on 35 major factories isn Amman and Zarqa area.

The Team, cOmpOséd of JICA Study Team and WAJ Zarqa officials/engineers, accordingly,' focused

on obtammg information on water use paltem and future water demand of major factories located

within the study area. Stress was also placed on whclher they have keen concérns about nowadays

issues such as water conservation and environmental pollution.

The factory survey, finally, involved total 43 factories in Zarqa and Rusaifa. First, 21 large and
medium sized industries which have own wells were selected for the survey. The survey was
conducted in a period from 14 January to 8 March 1995, having an interview with the managers
concerned for inquiry. In the course of the field reconnaissance, it was found many small and
medium sized factories exist in the study area, facing sérions water shortage, Supplemental survey
on the remaining 22 medium and snall scale factories was, eventually, planned to have contact mainly
by telephone. It required a whole month of July 1995. Particular altention was paid to their water

“sources, amount of groundwater usage, and willingness to connect with WA pipes.

2. MAJOR INDUSTRY OF THE AREA

Zarqa and Rusaifa are one of principal industrial center of the country, manufaclurmg a variely of |
goods. They are products from oil reﬁnery, tanning, power generation, pulping, spinning, weavmg,
tanning, brewery, soft drinks, reinforced bars, stec! pipes, chemical processing and dairy. These

product are both for internal and overseas markets.

Large scale factories are Jordan Petroleum Co., Pepsi Cola Co and Spinning and Weaving Co in
terms of number of emponees Most of the factories, 15 out of 21 factories surveyed, stated
operation in 1960s and 1970s when the government has siressed needs of urgent industrial
development in the country. Bmployees working at these 43 faclories exceed 10,000 persons in

1994. They arc mainly residents in Zarqa and Rusaifa.



3. FACTORIES SURVEYED

Pnor to the factory survey, the Team has asked WAJ Zarqa engineers to provide general mfomauon

on major factories in the sludy area, including those of wastewater quality, water consumption,

number of welifields, etc,, all avallable at WAJ. Inreview of the data collected, the Team dclcnmned
to have direct or indirect contacts with several factories to update and supplement the data.
Tentatively selected were 21 iarge and mediun sized factories that have mdfe than 30 employees aid
are consummg a large quantity of water from their wells. "As dcscnbcd m the preceding section, 22
medium and stinall sized factories were then added to the' survcy To show exact location of these
factories the Team visited and telephoned, an mduslnal lotation map was prépared as seen in Fig.-
Di. '

4. METHOD OF SURVEY

As regards large scate factories, the Team prepared a questionnaire sheet prior to initiation of the
survey as shown in tables in Attachment -1, This amangement is to fill out the latest data in an
uniform format. Each item conlained in the questionnaire sheet was inquired carefully to minimize

miscommunication and misunderstanding. Any obscure remarks made by interviewees were -

‘reconfirmed and examined at the site.

As to the medium and small scale factories, inguiries are made by telephone to the selected 22

factories. Following are major inquiries:

'1) How many wells are constructed and in opcrafion in the factory?

2) How much drafting capacity does the pump have?

3) ‘How much water do you abstract from the wells?

4). ~ How much water are supplied daily from WAJ and by water tankers ?
5) How much water do you want from WAJ?

6)‘ How many employees are working in the faclory?



5. SUMMARY OF RECONNAISSANCE SURVEY AND INTERVIEW

' Many valuable data and mfomlauon were obtained in the survey. They are all helpfut i in familiarizing

general aspects of industrial activities in the project area, in prcqectmg futare industrial water demand,
and in assessing methods and processes applied for industrial wastewater treatment and disposal, All
information obtained at the large and medium sized factories were filled out in the uniform format

: during the interview at the site.

“Table - D1 shows a summary of ﬁresent water use and future water dentand of the factories., More

detailed inforhlation are presented in Annex Tables - ADI to AD42 including wastewater quality
records of WAJ. Mzijor findings are described hereunder with emphasis on présem' water use pattern

and fafure water requirements.

5.1 WATER CONSUMPTION

From the survey results, total water consumption by these factories including groundwater from their
private wells and water conveyed through WAJ pipes and/or by water tankers may exceed 18,000
m3/day.

There are nmore than 33 industrial wells constructed and being in operation in the study area. In
addition, 7 wells exist and are not operated mainty because of aggravated water quality. .

Groundwater from the wells is their major water source of the industry. Groundwater cbn'sumplic}n'_ |
accounts for approximately 90% of total consumption at the factories. Pumps installed in the wells:
have a drafting capacity 2,300m3/hour or 20.1 mcm annualy in total. Groundwater drafting by these
factories may reach to 15,000 - 17,000m3/day or 5.5 - 6.2 mem annualy, equivalent to approximately
30 % of the pump capacity. As compared to 25.5mem, annual water production by WAJ Zarqa in
1993, their water consuniplion is considered not negligible (25%).

Fairly large number of 30, out of 43 Factories, are recciving water through WAJYs pipes. The water

:supp]ied to lheSe'facto'ries. however, are rﬁainly for drinking purpose. WAJ data show relatively

“small water consumption, around 700 m3/day in 1994.

‘Qut of them, Jordan Petroleum Co., Pepsi Cola Co. and Hussein Power Station are the largest water

users. They operate 14 deep wells eqmppcd with submersible pumps. Their groundwatér
consumption is approxlmately 12 000n13!day or 70 or 80 % of total water consumption by factories

D- 3



surveyed.

In a broad term, large and medium scale factories vely on their private wélls, while smatl scale

factories depend on water tankers, of which water tariff Is usually five to ten times as expensive as
that set up by WAJ. Some of them, according to the survey, are being obliged to stop operation
simply because of water shortage. It is recommended that some urgent remedial measures to curb

this critical situation are of vital importance to enhance industrial activities in the area.

5.2 FUTURE WATER REQUIREMENT

Despite growing water demand according to expansion plans of the factories, large scale factories
tend to rely on their own wells for future. Their willingness to receive WAV's water stands relatively
low. Most of them addressed their intention to receive WAJ's water only for drinking purpose of
employees as enumerated in the tables. One éxception is seen at Hussein Theﬁna‘l”P()wér Station
where aggravation of groundwater quality is éminent. The manager we interviewed ardently showed

his desire to receive WAF's water which contains less TDS.

To the contrary, middle and'small scale factories who have no bore holes are suffering from water
shortage.’ This can be understood from the fact that they rely on tank water and their willingness to
- connect is cbmparatively large. Since WAJ places first priority on domestic water supply, they may
" not be allowed to use WAJ piped water for industrial purpose.

It can be concluded that farge and medium sized factories will rely on their own wells rather than
WAJ's piped water in future. This may be attributable to the fact that WAJ is currently practicing
intermitient water supply at most of Rusaifa where many large scale factories are located.

" To ensure industrial development of the area, howevér,- it is considered essential 1) to supply piped
water'td_ the factories which have no wells and/or 2) to promote construction of private wells. Their
water demand is tentatively estimated from the survey results at 600 m3/day at most excluding that of

Hussein thermal power station, In the present study, this value is considered as additional industrial
~water demand.



6. TEAM'S FINDINGS 'AND RECOMMENDATION

The Government has been exerting effort to strengthen monitoting and management of wastewater
and solid waste disposal. 1t was, however, observed during the survey that some factories are not
necessarily taking appropriate measures for pollution control and monitoring. Following are Team's

findings and recommendation related to the factory survey.

1) It is favorable that the Govermniment of J'_ordan has introduced a groundwater abstraction charge
since Jam_lary 1994, Thanks to the enforcement, most of interviewees usually have their keen

concem about water recytling insides planls.' S_onﬁe of them, however, are still at a low level of

“awareness about needs of wastewater quality control and conservation of the natural environment.

Becau'se of theii nature of profit oriented companies, they tend to disregard their significant impacls
on human life and environmient. This can be explained from the fact that they, although considered a
few. are not properly treating their contaminated industrial wastewater to a satisfactory level.
Regulatory measures to enhance wastewater quality control and monitoring shall be established by the

ministry concemed as early as possible.

2.) It is desirable that WAJ Zarqa has been taking an appropriate measure, by periodically conducting
wastewater sampling and tésti_ng at most of the factories in Zarqa Govemorate, According to the
laboratory testing, some factories often fail in meeting the industrial wastewater quality standards
established by the Government. As WAJ Zarqa isnotina position to sue for this non-observarice,
Zarqa Governorate or related agencies may be recommended to take legnslatnvc measures against stich
factories in accordance with the law and regulauon cstabhshcd

3) The ‘Feam and WAJ officials have visited garbage and wasle disposél sites in Rusaifa. Al garbage
from industry and households in Zarqa, Rusaifa and Amman, exccpi liquid waste, are dumped at the
designated garbage disposal site for land reclamation, It's located a few hundred nieters cast from

Zarqa-Animan Highway. It collects 1,500 ton of garbage daily. To monitor groundwater

contamination by infiltration and leach of the rainwater, periodical water samplings at a nearby -
obserbation well are conducted under the authority of the Animan Muﬁicipé]ity. Number, depth and
site of the observation wells are definitely inappropriate and insufficient, There is another liquid
waste disposal site near boundary of Rusaifa and Amman municipalities. ‘They receive waste of 35 -
40 tankers daily, each of which has a canying capacity of 10m3. A wastewater pond constructed for

2 year use is a lagoon lype that expects natural evaporation. The staff stationed there believes

ramfalls during winter seasons are ﬂushmg ouf the contaminated wastewaler into the tributary of the

Zarqa River.  Selection of disposal sites shall be carefully made in consideration of groundwater

contour, topography, dominating wind dicection, demographic features of the area, city planning, etc,

D- s



4) Recycling of wastewater is not atways common in the t‘élctvziriesf “The slirvey'shmvs nierely 0%
of the faciorics achieved 50 % water recycling ratio.” If the ratio could be raised, water consumption

will drop siimultaheously, resulting in water saving and consevation. Tn view of dectiried water table
at most of the existing wells in Zarqa-Amman Aquifer, enhancément of water recycling by laws and
regulation will be effective and beneficial on water conservation in the area.

5) For some end users, quallty of water supplied is not ma_;or CONCerm. 'lhctr requirenietits are vanant _

to the purpose of the water usage. In the study area, WAJ Zarga has several abandoned wells whlch
'- are not in opération. It is also observed on the premises of the factories that total 7 wells constructed
are abandoried mainly because of the declined groundwater quality. If dual water .supply systems
could be established to convey slightly brine water to such water users ‘separately from the domestic
walet supply, these wells can significantly alleviate the water shortage of the area. For this purpose,
fuirther study to verify viability of this systen is required. |

6) A number of small scale factories which cannot afford having own wells are Suffer'ing‘ from the
‘chronic water shortage. They are obliged to use water supplied by water tankers, nevertheless it's
costly, insufficient in quantily and unreliable. - The government's policy is to push industrial
dévelopment in the country. To support this policy, water supply through piping system to such
factories shall be established as early as possible.
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Jordan Petroleum Co.
» Pepsi Cola Co.
Spmmng & Weaving Co.

Subhl J abn Co.

Hussein Thermal Power

Station

7 - Jordan Paper and
Cardboary Factories Co,

8 - Al Hussein Iron Steel Co.

@ - Arabie Iron & Steel
Industries Co.

10 - Jordan Daiqrf

11 - Jordanian Worsted Mills

i-
2
3.
i
S
6-

Co.
12+ Jordan Tanning Co.
13 - Sviphochemicals Co.
14 - Bagle Bistilleries Co.
15 - Jordan Pipes Co.
16 - Tissue Paper Factory
17 - Jordan for Mireral
Explocant Co,
18 - Yeast lna'ustncs Co.
i9-Jimgo -
20 - Arab Brewery Co.
21 - Jordanian Beer Co.

72 - Jordan Ceramic Factory

23 - Modhyb Hadad Co. .

24 - Dutlif Staughter House

25 - Chemical Facto

26 - Iron Steel Manulacture Co.

27 - Rookwool Factory

23 - Wear House Co.

29 - Masoud Dairy

30 - Zaidan Factory

31 - Al-Sanabil Dairy

32 - Al Harithi

33 - Jordan Polymérs & Inter
{hemicals Co. -

34 - Kareem Tix Center

35 - Nora Lux Co.

36 - Sweilem Préss

37 - United Factory

38 - Jordan Tiles

39 Al-Agsa Press

40 - Alqguidis Press

41 - Brilliant Star For Textile -

42 - White Cement Faclory

43 - Jordan Food Processing

Note: Nos.13, 24, 36, 42 and
43 factories, not shown on the
map ar¢ " out of boondaries ™
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ATTACHMENT - I QUESTIONNAIRE AND WASTEWATER TESTING RECORDS

(Tables - AD18 & 38 not prepared because of no water testing records)






' Tuble - ADI QUESTIONNAIRE SHEET OF FACTORY

Namé of Factory:

Ref. No. on Map:

-emergency

- Crude 03}, derivatives,chemicals, fuel oil in

Pelroleum derivatives

Address: S
Jordan Petroleum Co. " Hashémeyeh, Phone: 6303150 Amman 1
Year of Constriiction & Starting Number of Employe¢s: Areq:
Qperation:
1958 constructed, 1960 operation 4054 420ha
Raw Materials: B Major Products: ]

Number of Wells:
5 including once
standby (200 x 2, 240
x 2, 80m¥h)

Extraction Rate of .
Growundwater.
6,000m3¥/day

Purpose of Usage:
Buoiler, cooling, washing,
drinking & fire fighting

Water Consumption of Piped Water
(WAZ) in 1994:
None

Treatment Process Applied before Usage:

Wells - Reverse Osmosis - Ion Exchange - Softenet - Polisher

Studge!

Wastewater Treamtent Process Applied:

Waste - Settling (gravity) - Seitling (aIum:& polymer) -
Floating - Skimniing - Aeration & Chlorination

Disposal Method of Treated Wastewater and
Studge lagoon for evaporation - Burning -
Disposat in the forest

Treated wastewater - public sewers - As
Samura

Human waste - Irrigation

Recycling Ratio of Wastewater:

0% of wastewater, recycling of cooling water

Future Expansion Plan:

Expansion of production capacity depending on central government’s policy

Future Water Requirements:

* Increase according to the expansion plan

Remarks:

- Laboratory tests of industrial wastes are periodicatly conducted by WAJ Zarqa.

Soucce: JICA Study Team & WAJ Zarga

D- 9
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Table - AD3 QUESTIONNAIRE SHEET OF FACTORY

© Water, sugar, €02, flavor, NaOW, Sulfuric
Acids,

Name of Factory: | Address: Amman - Zarga Highway, Marka Ref. No. on Map:
Pepsi Cola Co. - - Tek: 89204, Fax: 897114 ' 2
Year of Construction & Starfing Number of Employees: Area:
Operation: '
1 1963 in operation 1,000 2.3ha
- |Raw Materials: N Major Producis: -

Pepsi Cola, Mirinda, 7-up, Diét Pepsi & 7-up

Nimber of Wells & Extraction Rate of
Pump Capacity: Groundwaler:
' 2 (36, 7T0m3fhoun) 3,100m3/day

Purpose of Usage: | Water Consumption of Piped Woter
Bottling, washing, (WAJ) in 1994:
drinking None

Treatment Process Applied before Usage:

Well -RO - Softening (75%) - Chlorination

Disposal Method of Treated Wastewater and
Shedge:

- Dilation by softener (25%) - Boltle washing Sludge produced is used as fertitizer because

of high concentration of nitrogen

Waste water discharged into public sewers

Wastewater Treatment Process Applied:

To reduce pH, BOD of the waste water,
1) Acid addition
2) Fermentation

Recycling Ratio of Wastewater:

- 20 % as cooling water (30m3/day)

Friture Expansion Plan:

Planned to expand Irbid plant.

Future Water Requiremenis:

Same

Remadrks:

" Soutce: JICA Study Team and WAJ Zarqa
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. Table - ADS QUESTIONNAIRE SHEET OF FAC_I‘ORY

Ref. No. on Map:

Dye (organic), H202, Na2804 -
Cotton, polyester & viscous = - market)

Major Products:

Nante of Factory: ' Address
Jordan Spinning & " P.O.Box 600} Has‘neme)eh Phone:911161 3
Weaving Co,, Ltd.
Year of Constriction & Starting Number of Employees: Area:
Operation: 500(35 from Amman & 49 from
1979 constructed Irbid) 200ha
Raw Materials:

Yarn, kniitted fabric, dyed fabric &dyed yarn (20-50% for internal

Number of Wells &
Pummp Capacity:
1 (90m3/hour)

Extraction Rate of Purpose of Usage:
Groundwater: .
J00m3/day Washing, ‘boiler and
: finishing

Water Consumption of Piped Weter
(WAJ)in 1994:
Nonc

Treatment Process Applied before Usage:

Wells - Softening - supply

Shudge.

station

.- Disposal

Wastewater Treatment Pmce; ;i— pplied:

Neutratization (pH) - Seltling (alum) - Aeration & cooling down

Disposal Me !I:od of Treated Wastewater crd

Waste waler - sewer Jing

Studgs - damped into wastewater pumping '

Recycling Ratio of Wastewater:

0% of wastewater

Future Expansion Plan:

Wastewater treatmetn will be expanded, adding biological process, chlorination & RO process. These facililies are

now under construction, Completion is expected in 1997,
Plant will consist of: Neutralization - Settling - Cooling down & aeration - Blologlcal {return sludge) -
Chlorination - RO - Recycling

Future Water Reguirerients:

\Vii!ihgness to connect, receiving 25 m3/day from Ifebruaiy 1995 for drinking purpose.

Renarks!

; Labéralo_ry.te_sls'of_induslri al wastes are periodically conducted by WAJ Zarga.

" Source: JICA Study Team and WAJ Zarqa
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Table - AD? QUESTIONNAIRE SHEET OF FACTORY

Name of Factory: Address: Zarqa - Rusaifa Road Ref. No. on Map:
JCA Co,, Ltd. ‘ 'Rusaifa, Phone: 951945-7 : 4
Year of Consiriiction & Starting Nuniber of Employees: : Area:
Operation: 461(400 from Zarga, Amnian &
1961 constructed *. Rusaifa) 3ha
1962 in operation _
Raw Materials: S Major Products:
Detetgents, soap, toilet papers used, plastic -~ | 1) Detergents
container 2) Seap
o : ' 3) Perfumes : .
Number of Wells & Extraction Raie of - | Purpose of Usage: Water Consumption of Piped Waler
Pump Capacity: Groundwater: Industrial, cleaning, (WAL} in 1994:
1 (70m3/hour) 420 - 650 m3/day coaling, steam None
_ . ’ _ : : generation, & drinking
Treatment Process Applied before Usage: Disposat Method of Treated Wastewater and
: Shedge:
Chlorination - Softening - RO - Demineralization - Filtration -
Phosphate ¢onditioning 1) Reserved in tank for recycling in soap
factory

2) RO waste water to soap factory
3) Solid waste dumped in Ruosaifa
4) Sludge to Ein Gazel pumping station

Wastewater Treatment Process Applied:

Waste - Filtration - Mixing by aerator - Chemical precipitation -
Greece rtemoval - Aeration - Precipitation - Chlorination '

Recycling Ratio of Wastewaler:

100% of wastewater

Future Expansion Plan:

AR new factories will be established in Mafraq.

“wtnre Water Requirensenls:

Not elearly informed.

Remar!cs:

" - Laboralory #esgs of industrial wastes are pericdically conducted by WAJ Zarqa.
- Apptication of ISO 9000

Source: JICA Study Team and WAJ
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Table - AD9 QUESTIONNAIRE SHEET OF FACTORY

Name of Factory: ' Address:Zarqa - Rusaifa Ro-:;a, ' ' " |Ref. No. on Map:

Subhi Jabri Co. Phone; '953344. Fax: 953329 T 5
Year of Construction & Starting Number of Employees: Area:
Operation: 1990 constructed and 1991 450 (45 from Amman) _

in operation _ 1.3ha L

Raw Materials: Major Proclucts:

Wheal flour, milk, vegetable oil, sugas, cocoa Biscuit, ice cream, chocolate

powder, salt, vanillin, flavor, butter, lecithin
Number of Wells & - | Extraction Rate of Purpose of Usage: Water Cons&mjo! ion of Piped Water
Pump Capacity: Groundwater: Manufacturing, (WAL} in 1994:
1 (60m3/hour) 65m3/day cleaning, irrigation, 10m3/day
~ ' boiling

use

Treatment Process Applied before Usage:

Well - mixed with WAJ water - Chlorination - softener {NaCl) -

Disposal Method of Treared Wastewater and
Siudge:

“Sludge by car tank for disposal at Rusaifa
Landfill site

Wastewater Treatment Process Applied:

Collection - Sedimentation - discharged into public sewers

Recycling Ratio of Wastewater:

0% (irriéation)

[ts not known.

Future Expansion FPlan:

Future Waier Requirémeénts: ‘ .
" If there is expansicn, water consumplion will increase. (groundwater)

Remarks:

"« Chemical S@:c(ion asid Bacterial Section conduct laboratory tésting.

Source: JICA Study Team and WAJ Zarqa
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* Table - ADI11 QUESTIONNAIRE SHEET OF FACTORY

e
<

oo

- Raw Materials:

- | Name of Factory: Address: Ref. No. on Map:
| Hussein Thermal Power Hashemeych, PO Box 633 6
Station : Phone: 911202/9
Year of Construction & Stariing Number of Employees: Area:
Operation: .
1973 constructed, 1975 paﬂtally 400(80 from Amman) 60ha
~operatéd, 1984 in full operauon
: Major Products:

Fuel, Air, Water, HCI, H,$0;, NaCH,
Phosphate, Sulfur, Activated Sodium

Electricity (4 units x 66 Megawatt, 3 units x 33 Megawalt)

Water Consumpilon of Piped Weter

Extraction Rate of

Nuniber of Wells &
Groundwaler:

Cepacity:
9 (7 in operation), 2,000 - 3,000m3/day drinking, cooting
350m3/hour ' _ .
Disposal Method of Treated Wastewater coid

Purpose of Usage:

Thérmal cycle for vapor,| (WAS) in 1994:

None

Treatment Process Applied before Usage:

thermal cycle
2) Direct use (chtorine) - drinking

3} Direct use - cooling

1) Pretreatment - Chemical dosage - RO - Ion Exchange - Use for

Sirdge:

- Sail or use 10- 15 tones of oil/year

Wastewater Treatment Process A pplied:”

Naturalization - oil separator - public sewers -
{40 m3/hour)

- or collected time to time

Recycling Ratio of Wastewater:

20 % recyéled (cooling_ water)

Future Expansion Plan:

Neo future expansion plan

Funire Water Reqmremen 15:

70 m3/hour required from WAJ due to aggravauon of water quality (2500mg/1 of TDS)

R_enfmﬂts:

- Laboratory test for water, steam and fuel are being conducted in the plant.

Soutce: J{CA Study Team and WAJ Zarqa
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Table - AD13 QUESTIONNAIRE SHEET OF FACTORY

. Waste paper, aluni, sizing materials, starch

Namé of Factory: | Address: I _ Ref. No, on Map:
Jordan Paper and Cardboard | - Zarga bridge near military 7
Factories Co. Phore: 981411, Fax: 998481

Year of Construction & Starting Number of Employees: Area:

Operation: _ _

_ 1962censtructed, 1966 production 250(6 from Amman) 5L.7ha

Raw Materials; Major Products:

Floating, test liner, ¢hip board, duplex coated board

Number of Wells & Extraction Rate of .
Capacity: Groundwater:
1 (70m3/hour) S00m3sday

Purpose of Usage: Water Consuniption of Piped Water
Steam generation, (WAJ) in 1994:;
'cobling, process, 12 m3/day for drinking purpose
‘sealing

Treatment Process Applied before Usage:

Well - 2 sofleners -
- Boiler

Disposal Method of Treated Wastewater ard
Sludge: :

* Treated waste water : recycled

Sludge : disposed to Rusaifa collec{ioh area
(3m¥biweekly)

Wastewater Treatment Process Applied:

Waste - Collection pit - Sand (rap - Inclined sceeen - Floating unit
- Flocculation - Sedimentation - Aerated lagoon

Recycling Ratio of Wastewater:

75 % recycled, 25% evaporation

Future Expansion Plan:

Production capacity will increase from 12,000'ton to 30,000 ton yearly to produce duplex from wastewaler.

Future Water Requiremenis:

1,200 m3fday with make up water 300m¥/day

Remarks:

- Laboratosy tests of industrial wastes are periodically conducted by WAJ Zarqa.

Source: JICA Study Team and WA) Zarqa
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Table - AD15 QUESTIONNAIRE SHEET OF FACTORY

Nome of Faclory; | Address: Factones Arca Ref. No. on Map:
Al-HusseinlronSteel | Phone: 981441, Fax: 657477, Amman 8
Industries Co. 1.td,

Year of Construction & Starting Number of Employees: Area:

Operation: .

1965 Start operation 248(50 from Amman) 1,000,000m2

Raw Materlals:

Steel scrap, stecl biltet (USSR, _Ru’mania).
Oxygen, Additive (Carbon, manganese, sitica)

[\ Major Products:

Steel bars (40,000ton/year) of 8mm - 32nim in dia.

| Number of Wells & Extraction Rate of Purpose of Usage: - | Water Consuniption of Piped Water
Pump Capacity: Growndwater: Cooling, rolling, (WAJ) in 1994:
- 2(1 working, 350m3/day melting 20m3/day for drinking
55m¥hour) _ .
Tredtment Process Applied before Usage: Disposal Metkod of Treated Wastewater and
' 7 Shudge:
Filtér - zealite ion exchange (soflening) - chemical additives
(anti-scaling, anti-algae, pH correction, anti-corrosion) | Dredge every 6 mooths for disposal

Wastewater Treatment Process Applied:

Wastewater - storage lanks - evaporation

Recycling Ratio of Wastewater:

~ more than 80% recyc]ed

Future Expansion Plan:

Expansion plan to construct waste water treatment plant

Future Water Requirements:
No increase

Remaris:

- 35m3/day of groundwater to Chemlcal Factory and Sﬁmifday to National Sleel
-3 coolmg towers with 30m3 régeneration water

Soutce: JICA Study ‘Tean and WAJ Zarga.
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| Number of Wells &

Table - AD17 QUESTIONNAIRE SHEET OF FACTORY

Name of Factory: ‘Afab Iron | Address:Khaw

| Ref. No. on Map:

Steel billet (Turkey, USSR, Africa)

Major Products:

& Steel Industriés Co., Ltd. | - Phone: 982321, Fax: 682785, Amman 9

Year of Consiruction & Starting Number of Employees: Areq:

Operation: 1975 start operation, 198 © 205(20 from Amman) 86,000m3

cxpanded and in operation :

Raw Materinls: B o

Steel bars of $ram - 25mm in dia. (56,000 - 90,000ton/year)

Extraction Rate of
Pump Capacity: Groundwater:
1 {20m3/hour)

- 600m3/day)

100 - 150m3/day (Max

Cooling

| Purpose of Usage:

Water Consumpffon of Piped Water’
{WAJ) in 1994;
4m3/day for drinking

Treatment Process Applied before Usage:

No treatment

Wastewater Treatment Process Applied:

Filter - .cooling tower (160m3/3 months)

Disposal Method of Treated Wastewarer(—nﬂ
Studge: :

Sludge of fine sedimentation sold to centent
factory (1,296ton/year)

Recycling Ratio of Wastewater:

100%% closed system "

Future Expansion Plan:

Expansion plan to construci melting factory and water treatment plant before usage.

Future Water Requirements:
Groundwater use will be increased in futuge,

Remarks:

- Source: HICA Study Team and WAJ Zarqa
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Table - ADI9 QUESTIONNAIRE SHEET

OF FACTORY

Name of Factory: : Address Zz5qa - Rusaifa Road

Ref. No. on Map:

Tordan Dairy Co., Lid, P O.Box6474, Phone 553368, Faw:951 193 o 10
Year of Construction & Starting Numiber of Employees! Area:
Operation:

1969 constructed 175(20 from Ammian) 0.65ha

{Raw Materials:

Fresh itk

Major Products:

-Yopurt, cheese pasteurized, milk, juice - -

Number of Wells & | Extraciion Rate of
Pump Capacity: Groundwater:
1{40m3/hie) 150-200m3/day

Purpo se of Usage:

" Cleaning

Wa!er Consumpr!on af Piped Weder
{WAJT) in 1994:
10°- 15m3/day for drinking

Treatment Process Applied before Usage:

- Boiler

Cooling tower - Chlorination - Softenier - Sand filters - Process

Wastewater Treaiment Process Applied:

- Sewer lines

Screening - Balanced tank - Bio tower - Aération -

Sedimentation

Disﬁosaf Method of Trealed Wastewater and
Studge:

Sludge disposed at Rusaifa waste disposal site

Recycling Ratio of Wastewater:

0% of wastewater

Future Expansion Plan:

No expansien plan.

Future Water Requirements:

No increase of WAJ's water

Renmarks:

- Laboratory tests of industrial wastes are periodically conducted by WAJ Zarga.

Source: JICA Study Team and WAJ
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[‘able AD2] QUESTIONNAIRE SHEET OF FACTORY

Name of Fado:y: Address: Zarga - Rusaifa Road, Rc_f. No., on Map:
Jordan Worsted Mills Co. - | P.O.Box 6060 Amman , Phone: 953428, Fax: “hi
. 954913
Yeor of Construction & Starting Number of Empiayees: Area:
Operation:
1963 constructed, 1965 in operation 170{20 from Amrman) .1.45ha
Raw Materials: ‘ : Major Products: : : o ’%%
" Wool, fiber from mostly Japan, Germany, Compound cloth for svits
England :
Number of Wells & | Extraciion Rate of - [ Parpose of Usage: Water Consumption of Piped Water
Pump Capacity: Growndwater: Washing, drinking (WAJ}in 1994:
2 (one standby), 160 - 200m?3/day . , 100m3/month for drinking
25 - 28m3/hour __
Treatunen! Process Applied before Usage: Disposal Method of Treated Wastewater and
o : Shidge:
No teeatment for only washing clothes by using soft soap & soft _ ~
ash Discharged to sewerage system
| Wastewater Treatment Process Applied: | | §

No treatment

Recycling Ratio of Wastewater:

0%

Future Expansion Plan:

No expansion plan for the time being.

Future Water Requirements:

i . ) . . : . ) { Y
“Sufficient because it has a standby well - 3,

Remarks:

- Labotatory tests of industrial wastes are periodically conducled by WAJ Zarqa _
- Royal Scientific Society have been conducted water testing weekly since 1982 to 1987, Aﬂer constuction of
sewerage system, it was stopped. S

© Source: JICA Study Team and WAJ
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Table - AD23 QUESTIONNAIRE SHEET OF FACTORY

Name of Factory:

Goat, cow, sheep hides
Salt, CaCH, lime, Sodium sulfate, Chromiom
" sitfate, H2S04, oils, dies

Address: Ref. No. on Map:
Jordan Tanning Co. Zarqa-Amman Highway, Phone:981403 12
Year of Construction & Starting Number of Employees: |Area:
Operation: : _ ;
1957 construcled, 1963 operation 140(47 from Animan) 38ha
Raw Materials: {atajor Products:

Leather for shoes, lacquer waxes, emulsion

Number of Wells &
Purip Capacity:
2 (1 riot used),
45 m3/hour

Extraction Rate of .
Groundwater;
200m3/day

Purpose of Usage:

for industrial use

Water Consumption of Piped Water
(WAJ} in 1994: Two lines,
- 150m3/m

Seftening - Boiler

Treatment Process Applied before Usage:

Wastewater Treatment Process Applied:
“Waste - Screening - Balaricing tank - Settling - Filter

Chromium separation (2 days a week) by filtration

' Disposal Method of Tredled Wastewater and
Sludge:

Dumping to public sewers

Collection wells - drying beds - gravitaiion
- Burning

. |Recycling Ratio of Wastewater:

No recycliﬁg

Future Expansion Plan:

Washed and soaked water will be recycled.

No increase

Future Water Requirenients:

Remarks:

- Labora!br)i tests of industeial wastes are periodically conductod by WAJ Zarqa.

Source: JICA Study Team and WAJ Zarga -
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~ Table - AD25 QUE’STIONNAIRB SHEET OF FACTORY

Name of Factory: Address: Osh Va!!ey : Ref. No. on Map:
| Sulphochemicals Co., Ltd. | P.O.Box811643 Amiman , Phone: 99!434 S, 13
_ ' . Fax: 991433
Year of Construction & Starting Number of Enployees: Area:
Operation: ' ' '
1983 constructed, 1986 in operation 130 (40 from Amnian) © 11.3ba
Raw Materials: . Major Products: Alkylbenzené sulphonic acids, soditim laurylether
Linear alkylbenzene, faity alcohols, fatty acid, |sulfate, sodium tuluene sulphonate, sodium sili¢ates, mono and”
. mono & dicthanolamines, sulfur, sodium diethano! amides, soap, sodium silicate solutlon, sodium lauryl
carbonale, sitica sand, H2804, tuluene, NaOH sulfates (lig., paste, pow der), alkylbenzene sulphonate. (lig. paste,
. : : powder) _
Number of Wells & Extraction Rate of Purposeé of Usage:. Water Consumpnon of Piped Water
pump capacity: " |Groundwater: L (WAL} in 1994:
& Cooling, process, R _
1 (20m3¥/hr) 150m3/day cleaning " None

Treatment Process Applied before Usage:

Well - Sand filter - Carbon filter - RO+Softener - Boilers
_ - Process
- Cooling
- Cleaning

Wastewater Treatment Process Applied:

Waste - Cooling - Evaporalion
- Process - No waste

Disposal Method of Treoted Wastewater and
Sludge:

Waste waler - evaporation (Sm3/hour)

Sludge - Collection - Stored in plant - ?

- Make up - Collect & Evaporate

Recycling Ratio of Wastewaler.

No

Future Expansion Plan:

Plant was expanded in 1994,

Future Warer Requirements:

No increase

Remarks.

- Laboratory tests of industrial wastes are periodically conducted by WAJ Zarqa. -

Source: JICA Study ‘Tea and WAJ Zarga
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Table - AD27 QUBSTI'ONNA]'RE SHEET OF FACTORY

Naine of Factory: . | Address:Zarqa - Rusaifa Road Ref. No. on Map:
Eagle Diéli“er_ies Co. P.0.Box 4, Phone: 986226-227, Fax:’ 901966 14
Year of Construction & Starting - Number of Employees: Area:
Operation:
1951 constructed - 130(3 from Amman) : 1.5ha
Raw Materials: Major Products:
Raisin, grapes, dates All alcoholic beverages except beer, such as wine, whisky, jin,

vodka, and CO2 & dry ice as byproducts

N Number of Wells & | Extraction Rate of Purpose of Usage: " | Water Consimiption of Piped Water
Pump Capacity: | Groundwater: .Cooling, mixing, (WAT} in 1994:
1 (20m3/hour) . | 130m3/day cleanirig, boiler, mixes | 10m3/day for drinking
and drinking

Treaimen! Process Applied before Usage:

Well - Sand filter - Softening - 1) Direct use
2) Distillation - Mixes & boiler
3) Chiller - Cooling - Recycling

to Chiller

Disposal Method of Treated Wastewater and
Shudge:

Lagoort for evaporation - Sieving -
Rusaifd Dry waste Collection Area

Wastewater Treabment Process Applied:.

“Waste - Screening -Aeration - Settling by Alum - 1) Sewer line
2) Lagoon

Recycling Ratio of Wastewaver:

24 % {80% of cool.ing water)

Future Expansion Plan:

.Botﬂing and Winery sections will be expanded in 1996 without extra employees.

Future Water Requirements:

No increase

Remarks :

- [aboratory tests of industrial wastes are periodically conducted by WAJ Zarqa
- CIP (cleaning in place) system will be introduced to save water in 1997,

Source: JICA Study Team and WAJ Zarqa
D - 34
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Table - AD29 QUESTIONNAIRE SHEET OF FACTORY

|Name of Factory: | Address: _ Ref. No. on Map:
Jordan Pipes Co., Ltd. Hashemeyeh, Phong: 985022 - 15
Year of Construction & Starting Number of Eniployees: Area;
Operation: 4 .
1974 constructed 130(25 from Amiman) _ . -25ha
Raw Materials: Major Products:
Clad stee] Galvanized steel pipe (1/2" - 3/4")

Number of Weils & . | Extraction Rate of
Pump Copacity: Groundwater:

1 (80m¥/hobr) 150 - 600m3/day’

Purpose of Usage: Watéer Consuription of Piped Water

Cooling {WAJ) in 1994;
Tm3/day for drinking

Treatment Process A p;fied before tsage:

Well - Plant

Disposal Method of ﬂmred._Was'lewarer and

Studge:
Wastewater - Reu_s,ed for agﬁculm_r'e(?S%)
- Drying bed (25%) for
evaporation

Sludge - Dredged and accumulated on the

Wastewater Treatnen! Process Applied:

Waste - pH Adjustment - Aeration - Seltlement

premises for disposal

Recycling Ratio of Wastewarer:

75 %

Future Expansion Plan:

It will be expanded in 1996. No need to expand boie holes. Emploj'ee will consume maximuvm160m3/month.

Future Water Requirements:

No increase of groundwater useé, but 1 m3/day increase of WAJ water

Remarks:

- Laboratory tests of industrial wastes are periodically conducted by WAJ Zarga.

Source: JICA Study Team and WAJ Zarga

TP LG

B
RS- 4



ebrez riya :oomog

1 ! m ]
| - |
| | | _ m
| | | | _
L | B | |
] | T | _
| m m ! L m m |
L | e i
e % ] | i | |
R o | | |
] N T T | ~-
SL 1 1 L0 i 1 €0 | T9 | 89 [98T9| OT | ¥6.°dS¢E o
L P T A L0 | 6 | v | vi6r 96, AN T A
6L | EZ2 L ERr 000 ¥I | 0% | 85| | ¥6 38V SI
9L | R (10 000 | € | v |9y | 6, AL S
7% | L6t L 20 | €0 00l | 9 |99 76,30V 11
gL | ! P _ 70 | 1800 | |2 | v |wev| € | v6 s
N 108 | ] m _ - %0 | €0 | 8 | S5 |®95] | v6 RBNw
So'o~g L o el | veT 00 . . [ 00 [ oL | W [v8sE v6, RN ZZ
o L ! _ b 1 T ﬁ L 9T | T (TSEE| € | ¥6WLID
swewsy | Bgd | PO | IV | S |ON | vOd | S& | vz | a&d | O | % | $HN [ QOO | $SL | $AL | GO T
"TZOSE6:2u0U ‘HAXINTHSVH SSuPPY QLT 0D SAdId NVCHOS - AI00%d 30 3WeN
N 1STL AYOLVYOEVT YALVA 30 SUINSTH 06V - 18],
% %



B Table - AD31 QUESTIONNAIRE SHEET OF FACTORY

Name of Factory: | Address: : . |Ref. No. on Map:

Tissue Paper Factory Sukhna, Phone: 911144, POBox: 6899 : 16
Year of Construction & Starting Number of Employees: Area: -
Operation: _
1983 constructed, 1985 operation 120{10 froin Amiman) _ ~ 14.7ha
Fa—v-v-}daff'rials: Major Products: |

V:ir'gin pulp, wasle paper, glue, alum, dye, and | Tissue paper asrolls
* cheihicals for stirring & softening : . '

Number of Wells & =~ | Extraction Rate of Purpose of Usage: : Water Consumption of Piped Water
Pump Capacity: Grotindwater: : (WAT) in 1994: Two lines,
1 (t1m3/h) 240 - 350 m3/day Washing and boiler §0m3/m for drinking and
: _ _ | 150m3/m for indusirial use
Treatment Process Applied before Usage: Disposal Method of Treated Wastewater amd
Sludge: :

Softening - Plant use :
Sludge lagoon for evaporation and tipping

Wastewater Treatment Process Applied:

Waste - Coagulation with polymer - Settling - Agriculmré
(inplant) & Studge lagoon . '

Recycling Ratio of Wastewater:

- 70% of wastewater

Future Expansion Plan:

Productivity will be expanded from 22tonfyear to 45towyear by the year 1977, Feasibility of recycling systen is
currently under study.

Future Water Reguirements:

330m3/day after 1977

Remarks:

- Laboratory tests of industrial wastes are periodically conducted by WAIT Zarga,

Source: JICA Study Team and WA Zarga |
S D- 38
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Table - AD33 QUESTIONNAIRE SHEET OF FACTORY

Name of Factory: Jordan for
Mineral Explorant Co., Ltd.

Address: Zarqa - Rusaifa Road

Ref. No. on Map:

P.0.Box 386, Phone: 951075 17
Year of Construction & Starting Number of Employees: Arég: 7
Operation: 1948 starl operation, 1970 10526 from Amman) 13,000m3
moved from Mahata :

Raw Materials:

Marble, granite

Major Products:

Marble, lile, granite

Number of Wells & Extraction Rate of Purpose of Usage:
Pump Capacily: Groundwaler;
1 {15m3/hour) 40m¥day use

Water Consunption of Piped Water

‘Cooling, washing, direct| (WAJ} in 1994:

Sm3/day for drinking

Treatnient Process Applied before Usage:

- Well - direct use with no treatment

Wastewater Treatmen! Process Applied:

Waste -Precipitation -Recycling

Dispoka_! Method of Treated Wastewater and
| Studge:

Sludge by car lank for disposal

. |Recycling Ratio of Wastewater:

80%

Future Expansion Plan:

Expansion plan starting from 1996 by installing new machine,

Future Water Requirements:

Groundwater use will be doubled after expansion (o be 80m3/day. Drinking water will be increased to Tm3/day.

Remarks:

Source: JICA Study Team and WA Zarga

D - 40



ehaey fvm 2omog

m T e
| W | | % W 3 |
| | W M I |
L _ n “ | ﬂ __ : L
R I T N R e
| m | i | _ | |
_ “M | | o | . .m
T m. T
T | RS T | _
06 | : | oSt g, | w RS 76, AONSL
v | ,ﬁ m | M € | €L [ 9TTT 6,10 £1
v's | I GG 1 ] | €0 | v 1ZTIST | ¥96 | 16,95 ¢€1
98 | | _ | ! _ | T9T°1 | 9¥0°T. ~ 96,80V L1
T | | [ 66v | ! | _ _ | vl |9ELT| 988 76 1oL ¥
oL | w m 1 | ! L0 | 85t |9L0C | 288 | %6, L gL
€6 | m m w _ m 15 |@iT [MT1| | 76 KBRS
68 | | | LY 1T vo | ) | S 1OLE'T| 96 6, TN 1T
56 1 ‘ | A | | ST | sel | %6C | SOTT 76, G351
_ T8 T 1oy | w6 | | el
SYrewy mawnu._a.fm L EON | $O4 | sav | €z | 4d '} D | Ao | YHN | QOO | SSI | SAL | 4o¥ areq.

98¢ X0 "Od * $L0156:004d "AVOY VASY-YOAVZ 55910V "QLT "0 SINVIOTIXE TYIENDN YOI NVQHOL As0108 30 SN
_ T L1SAL ANOLVIOSYT ¥ELYM JO STTINSTY yedV - AIqeL

.

£

D - 41



Table - AD35 QUESTIONNAIRE SHEET OF FACTORY

Nawme of Factory: . : Address: Al-Moshirfa _ . | Ref. No. on Map;
Yeast Industries Co. P.0.Box 4, Phone; 885114, Fax: 897114 - |. I8
Year of Construction & Starting Number of Employees: Area:
Operation: ’
1976 constructed, 1978 in operation (6 from Amiman} 1.lha
Raw Materials: Major Products: _
Molds, magnesium.: phosphate, sulfate, Yeast (fresh, dry)
vitamins
Number of Wells & Extraction Rate of Purpose of Usage: Water Consumption of Piped Weter
Pump Capacity: Groundwater: (WAJ) in 1994: ' .
1 (35m¥hour) 550m3¥/day Industrial 2 - 3Im3/day for drinking
Treatment Process Applied before Usage: | Disposal Method of Treated Wastewater and
Sludge:

Well - Softening - Boiler & cooling tower
{chlorination) : . No sludge producad

Wastewater Treatment Process Applied:

No trealmeat, (natural land reclamation, irrigation, forest trees)

' Rec:ych'ng Ratio of Wastewater:

0%

Future ¥xpansion Plan:

Expansion in production capacity 25%.

Future Water Requirenents:

Increased to 700m3/day for well

Remarks:

- Laboratory tests of industrial wastes are periodically conducted by WAJ Zarqa.
_ - CIP (cleaning in place} system will be introduced to save waterin 1997. °

Source: JICA Study Team and WAJ Zarqa
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Table - AD37 QUESTIONNAIRE SHEET OF FACTORY

1 (45m3/hour) 25 -30m3/day

Process, softencrs,
irrigation, domestic

Name of Faclory: . A'ddre.s;: Ref. No. on Map;
Jimco _ ‘Phone: 989236, Fax: 651287 o 19
Year of Construction & Starting Number of Employees: Areq:
Operation: 1976 siart operation 60
' : _ 56,000m2
Raw Materials: Major Products: '
Wood, cartoon, potassium chlorité, grass Matches
‘powder, gelatin, lead phosphorous
Number of Wells & Extraction Rate of Purpose of Usage: Waier Consumption of Piped Water
Pump Capacity: Groundwater:

(WAJ) in 1994:

Wastewater Treatment Process Applied:

Waste - Precipitation and evaporation

| Future Expansion Plan:

Studge from blow down by car tank for
disposal

Studge reused as fillers in matches

No, but buy 16m3¥month from
. o . ; water tankers
Treatment Process Applied before Usage: Disposal Method of Treated Wastewaler and
' Shudge:
Softeners (3) - regenerated water collected in steel basin

Recyeling

Ratio of Wastewater:

0% (boilers closed system)

No -

Futiire Water Requirements:

"1t depends on market demand.

Remarks:

Source: JICA Study Team and WA) Zarqa
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~ Table - AD39 Q:U'ESTI'ONNA.IRE SHEET OF FACTORY

Name of Factory: Address: Zarqa - Rusaifa Road Ref. No. on Map:

Arab Brewery Co., 1.4d. Phone: 986263 - 4, Fax: 988950 20
Year of Construction & Starting Number of Employees: Area:
Operation: 1964 stait operalion 36 (2 from Animan) ‘

' 4,000m2

Raw Materials: B : : Major Products: B

‘Sugar, malt, water, bottle _ Beer (1,000m3/year)
Number of Wells & Extraction Rate of Purpose of Usage: Water Consumption of Piped Water
Pump Capacity: Growidwater: Industry, drinking and | (WAJ) in 1994;

1 (24m¥hour) | 80mIday cleaning im3/day for drinking
Treatment Process Applied before Usage: Disposal Method of Treated Wastewater and
: Sludge:

Sand filter - Chlorination - Carbon filters - Softening (NaCl |
base) - Cation-anion ion eéxchange Shidge - broken grass, cartoon and mait - sail

Wastewater Treatnient Process Applied:

Regenerated water to public sewers:

Recycling Ratio of Wastewater:

Cooling (100%), 0%

Future Expansion Plan:

No future expansion plan

Future Water Requirements:
Planning to decrease

Remarks:

. Laboratory tests of 10- 15 samples per hour ase conducted.

Source: JICA Study Team and WAJ Zarqa |
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Tuble - AD41 QUESTIONNAIRE SHEET OF FACTORY

Name of Factory: Address: . . Ref. No. on Map:
Jordan Beer Co, © Zarga - Rusaifa Rd, Phone; 986263, Fax:624655 21
Yewr of Construction & Starting Number of Employees: Area:
Cperation: _
1956 constructed, 1957 operation - 704 from Amman) 1.2ha
Raw Materials: Major Products:
Hops, water, com, barley Beer, bitter lemori, soda water, kiwi fizz, latly fruity, tonic

waler, apple fizz, grenading fizz

Number of Wells & . | Extraction Rate of Purpose of Usage: Water Consumption of Piped Water
Pump Capacity: Groundwater: Industry, cleaning, {WAT) in 1994: -
1 (20m¥hour) 110m3/day rinsing, cooling, steam - 1.5m3/day
o generation '
Treatment Process Applied before Usage: Disposal Method of Treoted Wastewater aid
. Studge:
Filtration - Chlorination - R.O. - Brewing,
- Softening to boller, brewing, Wastewater - Sewer lines
cooling

Sludge - Sale

Wastewater Treatment Process Applied:

Not in operation

Recycling Ratio of Wastewater:

Nene (cooling waler 1009%)

Future Expansion Plan:

1) Botiling hall : increasing productivity
2) R.O. replacement

Future Water Requirements:

it may be doubled.

Rentarks:

- Laboratory tests of industrial wastes are periodically conducted by WAT Zanga,

Source: JICA Study Team and WAJ Zarga |
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E.SYSTEM LAYOUT



| . 95.9.20
APPENDIX E SYSTEM LAYOUT

As the first step to perform a network analysis of the existing water supply: system, system layout
was prepared. We obtained the updated 1/10,000 scale topographic maps from the Royal Jordanian
Geographic Center which were used to plot on them the existing water supply systems for the whole
6» area from Sukhlieh and Hashemiyah in the North to Russa_ifa and Schnelie; Camp'in: th’eISQuthwcst. '
These maps have been organized on Al size drawings (7 sheets) . ."The town planning has been
superimposed on these maps for the purpose of suppo'rting'arid properly show the water lines. |

Work ori each area within the study limits is defined as follows:

- The dislribulion. system in Sukhnch and Hashemiyah has been completed and drafted on the newly
obtained topographic maps of scale 1/10,000. Only few locations were checked by excavation o

verify information obtained.

- The location of the Zarqa city water mains have been completed and chiecked with WAJ staff and

“as built * drawings for Zarqa Water Supply Project, Contract No. 56/90-C, dated 1993 and other

g drawings prepared by WAJ showing the pumps, wells and distribution mains, and plotted on the
| base maps to a scale of 1/10,000. Some time was spent before the permits from the concerned
authorities could be obtained in order to be able to start the excavations to verify the pipes and

- comections,

- The Russaifa water supply. mains data were collected and checked with the “as-built” drawings of
Zarqé - Russaifa Water Distribution Syste’m'an.d Scwerage System, Contracts 24, 6A, 7A, 3B, 4B
and 7C of 1982 - 1985 and other drawings prepared by WAJ showing the pumps, wells and
distribution mains, and with the help of the WAJ staff including verification pits and plotted on

* the Russaifa base maps.

- The System Layout Drawings of 7 sheets are produced which show alignuient, size, material and

installed year of the pipes of inore than 80 mm in diameter.



F. FLOW & PRESSURE MEASUREMENT AND CALIBRATION



: o - Appendix F S
- Flow & Prcssure Measurement and Metcr_Ca!i_bration -
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.  OBJECTIVES

Existing transmission mains are installed in 1980s. They are in use more than 15 years. WAJ's bulk
meters are functioning but their accuracy is not known. In the service area, there are many large

consumers who consume much water.

The Spwéy was organized to assess conveyance capacily of the major pipelines and to calibrate the

¢xisting butk meters and large consumer meters.

2. PIPELINES, BULK METERS AND LARGE CONSUMER METERS SURVEYED |

Figs.- FI(1) to (3), F2(1) to (2) and F3 show the location map of the transmission lines, WAJ's bulk
meters, and the large consumer meters respectively, where surveys are conducted.’

{1) Flow and Pressure Measurement Survey

For flow and pressure measurement, following three lines are selected in view of their relatively large

flow rates.

1) Azraq - Khaw Line {600 mm in diameter, black steel pipes installed in 1980)
2) Khaldieh - Khaw Line (600 mm in diameter, black steel pipes installed in 1986)
3) Khaw - Zarqa Line (400 mm in diameter, black steel pipes installed in' 1982)

(2)  Calibration of WA)'s Bulk Meters
Calibration involved all existing bulk mieters installed in pumping/booster pumping stations in Zarqa -

District. They are 22 in number which are given in the existing system flow chart. Flow meters

calibrated in the flow and'presmlre survey stated above are exchided.

(3) Calibration of Large Consumer Meters

Large consumers scatters in Zarga District. Selecled 10 large consumers are based on the information
provided by WAJ.



3. Survey Method

4] Flow and Pressure Measurerient Survey
To assess the performance of the existing transmission lines, flow rate and pressure were measured at
the outlet of the pumping station, ie, the starting point of the water transmission and the terminal point
of the inlet to tank/reservoirs at the same time,  Flow meler used are poitable Ultra-sonic Flow Meter. %
Continuous measureiment was made for twelve (12) hours. '
{2) Calibration of WAJ's Bulk Meters & Large Consumer Meters
Portable ultrasonic flow meters gave accurate results of flow rate measurement. Diameter of meters
nieasured covers wide range of 25 mm - 600 mi. The flow rate recorded by the ultrasonic flow
~meters was then conmpared to the measurement made by WAJ and customer nieters at the saine time.
4. Survey Results

4.1  Flow and Pressure Survey ' - _ ’%/

The results are summarized in the table below;

Pipé!i_ne .Prc'ssure'_ at Pressureat  Average  Diff,

: (I;ro!;ll:I?To) Length’ " Upper point Lower point  Flow Rate  Elevations ~ C-Vahie
(km) (Bdr) ~ (Bar) {m3/hr} {m)
Khaldieh -, 6.2 1.4 1375 0 137
Khaw
: Khaw - v " : o
: Zarqa 3.0 .10.0 | 1.5 1,268 -28 153 |
| | E
Azraq - ‘ '
Khaw 66.0 34 2.4 2,300 56 165:

The C-values obtained are unexpectedly large in comparison with the genetal characteristics of
the similar aged pipes. This may be attributable to thc_hy_dtaulic profile of these pipelines
which have less fiiction losses. '

- 2



4.2

4.3

- Calibration of WAJ's Bulk Meters

Most of the meters are functioning well within an allowable limit of 15% deviation. They
have a general tendency to record lower flow rate than normal, particularly at Khaldich

pumping station and Murhib pumping station.

Calibration of Large Consumer Meéters

Most of the meters are also likely to record lower flow rate than normal. This situation
becomes worse at Jaber Zaidan and Tathony Mill. The flow meter calibration suggests

necessity of meter replacement or further detaited pipeline survey at Al-Hikma Hospital.
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