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ANNEX to 1.1.2
Irrigation Water
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Table 1.1.2-2(1) Cropped Area in Jordan by Governorate and Type of Crop in dunum*(1993)

Governorate Fruit Trees Field Crops Vegetables Total
IAmman 66,762 474,756 32,730 574,248
IZarga 38,941 72,409 6,377 117,727
Mafraq 44,506 354,173 18,635 417,314
Irbid 239,188 188,764 24,648 452,600
IAjloun (0] (0] ] [¢]
Jarash [0} [0} [0} [0}
Balga 35,170 21,079 3,535 59,784

"Madaba [0] 0 0 [0]
"Karak 17,506 387,340 3,260 408,106
Ma'an 36,903 173,962 16,812 227,677
Tafeila 13,556 47,317 254 61,127
IAgaba [0} 0 [0} 0
lJordan Valley 78,164 52,406 166,968 297,538
ITotal Jordan 570,696 1,772,206 273,219 2,616,121

* One dunum=1/10 of a hectare

Source: Dept. of Statistics-Annual Agricultural Statistics . July. 1994

Table 1.1.2-2(3) Cropped Areain Jordan by Governorate and Type of Crop in dunum*(1995)

Governorate Fruit Trees Field Crops Vegetables Total
IAmman 43,388 408,634 21,022 473,044
IZarqa 39,870 49,356 9,055 98,281
Mafraq 65,321 372,393 178,341 616,055
Irbid 232,411 110,649 32,673 375,733
IAjloun 50,396 4,354 1,203 55,953
Jarash 60,753 25,932 585 87,270
Balga 35,180 12,655 5,239 53,074

[[Madana 28,375 63,631 2,066 94,072
"Karak 18,979 191,468 15,979 226,426
Ma'an 29,732 103,969 14,064 147,765
ITafeila 13,556 34,303 468 48,327
IAqaba 7,255 43,545 6,502 57,302
IJordan Valley 82,783 49,549 143,114 275,446
ITotal Jordan 707,999 1,470,438 430,311 2,608,748

* One dunum=1/10 of a hectare

Source: Dept. of Statistics-Annual Agricultural Statistics . July. 1996

Table 1.1.2-2(2) Cropped Area in Jordan by Governorate and Type of Crop in dunum*(1994)

Governorate Fruit Trees Field Crops Vegetables Total
JAmman 69,802 302,380 32,432 404,614
Zarqa 39,645 40,989 11,489 92,123
Mafraq 64,787 231,262 76,443 372,492
Irbid 338,022 96,984 7,995 443,001
IAjloun (0] 0] [¢] 0
IJarash [0} [0} [0} 0
Balga 35,170 17,276 2,408 54,854

"Madaba 0 0 0 (]
||Karak 17,506 207,398 9,665 234,569
Ma'an 36,913 176,261 20,242 233,416
[Tafeila 13,556 32,283 15 45,854
lJAgaba 0 [0} 0 [0}
[Jordan Valley 80,525 43,550 152,552 276,627
[Total Jordan 695,926 1,148,383 313,241 2,157,550

* One dunum=1/10 of a hectare

Source: Dept. of Statistics-Annual Agricultural Statistics . July. 1995

Table 1.1.2-2(4) - Cropped Area in Jordan by Governorate and Type of Crop in dunum*(1996)

Governorate Fruit Trees Field Crops Vegetables Total
JAmman 44,332 387,706 21,869 453,907
Zarga 40,075 52,933 11,357 104,365
Mafraq 66,986 249,991 40,640 357,617
Irbid 233,929 102,002 10,300 346,231
|Ajloun 50,551 3,519 1,058 55,128
lJJarash 63,071 10,942 980 74,993
Balga 35,190 12,941 4,240 52,371

[Madaba 28,688 29,773 3,377 61,838
"Karak 18,079 135,701 5,147 158,927
Ma'an 29,792 73,189 9,148 112,129
ITafeila 13,556 75,826 [0} 89,382
IAqaba 7,286 14,460 18,246 39,992
lJordan Valley 87,270 33,988 145,141 266,399
ITotal Jordan 718,805 1,182,971 271,503 2,173,279

* One dunum=1/10 of a hectare

Source: Dept. of Statistics-Annual Agricultural Statistics . July. 1997
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Table 1.1.2-2(5) Cropped Areain Jordan by Governorate and Type of Crop in dunum*(1997)

Governorate Fruit Trees Field Crops Vegetables Total
IAmman 94,003 351,452 19,778 465,233
IZarqa 49,348 43,536 13,109 105,993
Mafraq 84,635 328,228 33,650 446,513
Irbid 201,500 186,453 14,734 402,687
IAjloun 50,975 13,825 1,433 66,233
Jarash 86,793 23,875 2,556 113,224
Balga 56,316 26,452 4,379 87,147

"Madaba 30,885 90,402 4,840 126,127
"Karak 31,363 236,012 6,618 273,993
Ma'an 28,078 142,458 24,166 194,702
Tafeila 19,614 49,389 2,382 71,385
IAgaba 7,984 20,511 13,036 41,531
Jordan Valley 99,944 66,479 162,147 328,570
ITotal Jordan 841,438 1,579,072 302,828 2,723,338

* One dunum=1/10 of a hectare

Source: Dept. of Statistics-Annual Agricultural Statistics . Jan. 1998

Table 1.1.2-2(7) Cropped Area in Jordan by Governorate and Type of Crop in dunum*(1999)

Governorate Fruit Trees Field Crops Vegetables Total
IAmman 867,802 302,720 13,299 1,183,821
[Zarqa 49,743 74,167 23,836 147,746
Mafraq 85,341 403,758 62,602 551,701
Irbid 208,433 417,817 6,286 632,536
IAjloun 53,154 16,488 3,520 73,162
Jarash 89,638 23,788 3,767 117,193
Balga 56,671 59,622 35,204 151,497

"Madaba 31,597 39,256 20,498 91,351
"Karak 32,695 259,167 2,270 294,132
Ma'an 28,658 117,172 21,726 167,556
Tafeila 19,614 57,072 1,048 77,734
IAgaba 9,132 12,169 11,564 32,865
IJordan Valley 105,899 27,668 151,794 285,361
ITotal Jordan 1,638,377 1,810,864 357,414 3,806,655

* One dunum=1/10 of a hectare

Source: Dept. of Statistics-Annual Agricultural Statistics . May 2000

Table 1.1.2-2(6) Cropped Area in Jordan by Governorate and Type of Crop in dunum*(1998)

Governorate Fruit Trees Field Crops Vegetables Total
JAmman 84,094 364,310 37,645 486,049
Zarga 49,377 48,755 10,039 108,171
Mafraq 85,330 428,799 42,329 556,458
Irbid 207,193 141,397 14,871 363,461
lAjloun 51,287 6,921 5,941 64,149
lJJarash 88,618 48,003 15,990 152,611
Balga 56,671 14,080 14,720 85,471

"Madaba 31,114 99,650 7,565 138,329
"Karak 31,363 213,423 10,715 255,501
Ma'an 28,422 185,077 22,217 235,716
[Tafeila 19,614 70,130 o 89,744
lIAgaba 9,129 23,581 7,739 40,449
Jordan Valley 104,256 45,899 143,226 293,381
[Total Jordan 846,468 1,690,025 332,997 2,869,490

* One dunum=1/10 of a hectare

Source: Dept. of Statistics-Annual Agricultural Statistics . Aug. 1999
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ANNEX to 1.3.1
GDP



The Sudy on Water Resources Management in The Hashemite Kingdom of Jordan
Final Report/Supporting Report Part-A “ Master Plan”

Table 1.3.1-2 GDP Projections 1998-2003 at 1997 Constant Prices
(Unit: JD million)

Sector 1998 1999 2000 2001 2002 2003

IAgriculture 136 127 129 132 137 142
Mining 174 181 197 214 234 255
[Manufacturing 601 505 632 672 716 762
Domestic Trade, Restaurants, etc. 537 570 603 650 701 757
I nsurance and Financial Services 158 164 171 179 188 198
[Total Productive Sectors 1,607 1,637 1,731 1,847 1,976 2,115
Electricity and Water 121 130 140 152 164 177
[Construction 209 211 213 215 217 219
[Transportation, Storage and Communications 666 679 707 760 825 899
[Total Infrastructure Sectors 995 1,020 1,060 1,127 1,206 1,296
Government Services 900 918 938 961 985 1,010
Personal and Social Services 162 170 180 194 209 225
[Non-Profit Services 53 55 58 61 64 68
Home Services 5 5 5 6 6 6
Housing 632 653 681 710 749 805
ITotal Service Sectors 1,752 1,801 1,862 1,932 2,013 2,114
ITotal Sectors 4,354 4,457 4,654 4,906 5,195 5,524
Banking Services -82 -87 -92 -97 -102 -109
GDP at Cost Prices 4,272 4,370 4,562 4,809 5,093 5,416
Indirect Taxes (Net) 783 785 800 820 847 880
|GDP at Market Prices 5,055 5,155 5,362 5,630 5,939 6,296

Source: MOP 5 Years Economic and Social Development Plan; 1999/11/2

Table1.3.1-3 GDP Growth Rate Projections 1998-2003 at 1997 Constant Prices

(Unit: %)
Sector 1998 1999 2000 2001 2002 2003
IAgriculture -1.5 -6.6 1.6 2.3 38 36
Mining 3.0 4.0 8.8 8.6 9.3 9.0
Manufacturing 15 -1.0 6.2 6.3 6.5 6.4
|[Domestic Trade, Restaurants, etc. 39 6.1 58 7.8 7.8 8.0
Insurance and Financial Services 59 38 43 4.7 5.0 5.3
[Total Productive Sectors 21 19 57 6.7 7.0 70
Electricity and Water 30 14 1.7 8.6 79 79
Construction -6.0 1.0 0.9 0.9 0.9 0.9
[Transportation, Storage and Communications 1.0 2.0 41 75 8.6 9.0
[Total Infrastructure Sectors -0.3 25 39 6.3 7.0 75
Government Services 1.0 2.0 2.2 25 25 25
Personal and Social Services 4.0 49 5.9 78 7.7 7.7
Non-Profit Services 0.8 3.8 55 5.2 49 6.3
Home Services -1.9 0.0 0.0 20.0 0.0 0.0
Housing 0.2 33 43 43 55 75
ITotal Service Sectors 1.0 2.8 34 38 4.2 5.0
Total Sectors 11 24 44 54 59 6.3

Source: MOP 5 Years Economic and Social Development Plan; 1999/11/2
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The Sudy on Water Resources Management in The Hashemite Kingdom of Jordan
Final Report/Supporting Report Part-A “ Master Plan”

Table 1.3.2-3 Current and Capital Expenditures of Government Ministries/Departments, 1998
(Unit: JD thousand)

Item Capita Current

Roya Hashemite Court 15,995.0
House of Parliament 3,081.0
Prime Minister's Office, etc. 1,477.0
Audit Bureau 30.0 1,846.0
Ministry of Administrative Development 179.5
Civil Service Commission 435.5
Bureau of Administrative Control & Inspection 13.0 451.0
Ministry of Defence 336,000.0
Roya Medica Services 8,000.0 ] 41,000.0
Royal Jordanian Geographic Center 460.0 977.0
Minigtry of Interior 794.4 2,975.3
MI/Dept. of Civil Status & Passports 389.0 3,254.0
MI/Public Security 13,957.0] 103,300.0
MI/Directorate of Civil Defence 5,210.0 11,100.0
Ministry of Justice 550.0 7,968.0
Supreme Judge Department 15.0 2,478.0
Jordan Judicial Ingtitute 20.0 237.0|
Ministry of Foreign Affairs 16000 | 17,334.0
MFA/Pal estinian Affairs Department 453.0,
Ministry of Finance 184,302.0] 696,439.4
MF/Generd Budget Department 100.0 285.5]
MF/Customs Department 6,017.0
MFE/Income & Tax Department 210.0 4,.831.0
MF/Department of Land & Surveys 599.0 4,386.0
MF/Generd Supplies Department 60.0 971.0]
Ministry of Industry & Trade 55.0 1,285.3]
Ministry of Planning/National Planning Council 83,406.0 810.0||
M P/Department of Statistics 696.5 977.0||
Ministry of Tourism & Antiguities Tourism 4,153.0 995.0,
Ministry of Municipal, Rura Affairs & Environment 331.0 2,266.0
Ministry of Energy and Mineral Resources 571.5 753.6
MEMR/Natural Resources Authority 3,496.0 1,789.5
Ministry of Public Works & Housing 41,121.0 5,413.0
MPWH/Central Tender Department 68.0 289.0
Ministry of Agriculture 7,846.0 8,693.0
MA/Agricultural Marketing Corporation 4715
Ministry of Water & Irrigation 199.0
MWI/Jordan Valley Authority 29,481.3 5,429.0
Ministry of Supply 485.0 1429.5
Ministry of Education 12,500.0] 203,185.0
Council of Higher Education 23.0 2118.0
Ministry of Health 22.187.0] 89.500.0
Ministry of Social Devel opment 3.096.0 4,373.0
Ministry of Labor 10910
Ministry of Information 625.0
MIf/Broadcasting & Television Corporation

MIf/Jordan News Agency 55.0 896.3
MIf/Press & Public Department 29.0 483.0
Ministry of Youth 41910 38215
Ministry of Culture 369.0 17910
MC/Department of National Library 20.0 267.0
Ministry of Tourism & Antiquities/Department of Antiquities 18250 931.0
Ministry of Transport 307.0 346.0
MT/Civil Aviation Authority 4.200.0 7.487.0
MT/Meteorological Department 300.0 10540
Ministry of Post & Communications 554.0 8,283.0
Tota 437,675.6 | #tHHHHHHHH

Source: Statitica Y earbook 1998

SAl-4



ANNEX to 1.3.3

Results of Socio-Economic
|nterview Survey



The Sudy on Water Resources Management in The Hashemite Kingdom of Jordan
Final Report/Supporting Report Part-A “ Master Plan”

Japan I nternational Cooperation
Agency (JICA) - Sudy Team
Socio-Economic Survey / Households

for the Study on Water Resources
Management in Jordan

Final Report
" Confidential"

SAlL-5



The Sudy on Water Resources Management in The Hashemite Kingdom of Jordan
Final Report/Supporting Report Part-A “Master Plan”

Contents

Background

Objectives, Scope, Methdology & Approach
Sample Segmentation

Dwelling Characteristics

Water Usage

Frequency & Duration of WaterSupply
Water Quality

Consumption Patterns

Household Expenditure on Water
Wadte Water

Findings of Crosstabulation

Results of Coliforms Test

Major Conclusions

Appendices

SAl1-6

Page No.
SA1-7
SA1-8
SAL-1

SA1-16
SA1-19
SA1-21
SA1-23
SA1-25
SA1-26
SA1-28
SA1-30
SA1-36
SA1-37

SAl1-41



The Sudy on Water Resources Management in The Hashemite Kingdom of Jordan
Final Report/Supporting Report Part-A “Master Plan”

Background

The Japan International Cooperation Agency (JCA) Study
Team has commissoned MMIS Management Consultants to
execute this Socio-Economic Survey of Households in Jordan
as part of the "Study on Water Resources Management in
Jordan" which was agreed upon between the Ministry of
Water and Irrigation of Jordan and Japan Internationa
Cooperation Agency. The purpose of the survey is to obtain
base data on water and waste water sectors as complementary
information for the formulation of Water Resources
Management Master Plan for the Kingdom of Jordan.

The survey was conducted during the month of June 2000,
covering al the 12 governorates of Jordan, through direct
field interviews with a pre-determined sample of 1000
households, distributed proportionally over the 12
governorates of the kingdom, taking into consideration the
population size of each governorate and the various urban,
rural, refugee camps and the Jordan Valley aress.

The tabulations, anadyss, findings, conclusons and
documentation of the field survey were completed at the end
of July 2000.

SAl1-7



The Sudy on Water Resources Management in The Hashemite Kingdom of Jordan
Final Report/Supporting Report Part-A “Master Plan”

Objectives, Scope, Methodology & Approach

Objectives & Scope

[ The overall objective of the survey is to obtain and develop
the necessary base data on water and waste water matters in
Jordan for the formulation of a "Waler Resources
Management Master Plan for Jordan".

I The scope of the survey coversthe following dimensions:
« The following tables gives details of the (1000)
households sample of the field survey as specified in the
survey technical specifications:

Governorate

Amman
Baga
Zarga
Madaba
Irbid
Mafrag
Jerash
Ajloun
Karak
Tafileh
Madan
Aqgaba
Total

* The actual final number of the survey sample amounted to 1029 households with

negligible deviations from the distribution in the above table.
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The Sudy on Water Resources Management in The Hashemite Kingdom of Jordan
Final Report/Supporting Report Part-A “Master Plan”

Objectives, Scope, Methodology & Approach
(Cont'd)

Objectives & Scope (Cont'd)

Thetopicsto be covered included:

« The prevaence of water and waste water services by
governorate

» Dwelling characteristics

» Freguency of water supply to households
o Water quality

« Water consumption

o Waste water services

» Household expenditures on water and waste
water services

e Customer satisfaction

« As pat of the survey, coliforms test of drinking water
was required to be done at one hundred and seventy (170)
households usng coliforms detection papers supplied by
JCA Study Team. The water samples for the test to be
collected directly at household water sources and water
storage tanks.

SA1-9



The Sudy on Water Resources Management in The Hashemite Kingdom of Jordan
Final Report/Supporting Report Part-A “Master Plan”

Objectives, Scope, Methodology & Approach
(Cont'd)

Methodology & Approach

MMIS survey group was made up of 4 separate field survey
teams, each of which consisted of one senior supervisor and 3
interviewers. Each team was assigned a carefully selected
group of geographical locations, within each governorate. The
4 field survey teams covered al the governorates as detailed
in the table shown in the preceding objectives and scope
section.

MMIS prepared all logistics for the survey like photo
copying the questionnaire forms (Arabic version) provided by
JCA Study Team; arranged the transportation matters of the
survey teams, and insured clear and full understanding of the
field survey team members of their tasks and requirements.

Upon the start of the field work ( actua interviews),
completed interviews / questionnaires were edited in the field
as well as in the office on daily bases to insure validity of
obtained data for tabulation. Defaulted questionnaires were

corrected promptly in the field, and substituted with totally
new interviews when necessary.

All collected data and information in the fieddd survey
guestionnaires, including coliforms test results, were
tabulated and illustrated in figures and tables utilizing SPSS
computer software.

The resulting tables and figures, and cross tabulations were

then analyzed and examined in the context of socio-economic
and hygiene-sanitation conditions.
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The Sudy on Water Resources Management in The Hashemite Kingdom of Jordan
Final Report/Supporting Report Part-A “Master Plan”

Objectives, Scope, Methodology & Approach
(Cont'd)

Methodology & Approach (Cont'd)

[ All obtained data ad information including tables and
figures, analysis, findings and conclusons were documented
in a draft fina report and presented to JCA's Study Team for
review, discussion and feedback.

| Findly, based on JCA's Study Team feedback and
comments on the draft fina report, MMIS prepared this final
report of the survey.

Note: The actual final number of the Coliforms tests in various household locations in the 12
governorates reached 257 taken in 225 households..
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The Sudy on Water Resources Management in The Hashemite Kingdom of Jordan
Final Report/Supporting Report Part-A “Master Plan”

Sample Segmentation

I The following chart shows the sample distribution in terms
of occupation of household head:

Others
Farmers 3.29
4%

Government

Military Employees
Service and 2204
Police
16.2%
Private Sector
Employees Self
24.6% Employed
' 30%

Il The following chart shows the sample distribution in terms
of working status of household head:

Seeking Work  Unemployed
1.9% 6.2%

Retired from
Service
12.4%

Others
1.3%

Working
78.2%
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The Sudy on Water Resources Management in The Hashemite Kingdom of Jordan
Final Report/Supporting Report Part-A “Master Plan”

Sample Segmentation (Cont'd)

I The following chart shows the sample distribution in terms
of monthly household income of al working household
members.

(3D 501-1000)
8.4%

(JD 100 - 500)

(JD 1001 and Above)
84.1% —

1.6%

(No Answer)

~_ 1%

(Less than
100)
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The Sudy on Water Resources Management in The Hashemite Kingdom of Jordan
Final Report/Supporting Report Part-A “Master Plan”

Sample Segmentation (Cont'd)

I Respondents composition of the sample households:

Relation to %
Household Head of all sample household
members
Household Head 1.1
Spouse 39.7
Son/Daughter 52.8
Brother/Sister 5.9
Father/M other 0.5

I Age digtribution of all members of the sample households:

%
Age Group of all sample household
members
25 and below 27.7
26 - 35 55.5
36 - 45 10.1
46 - 55 4.1
56 and above 2.6
[ Sample distribution according to sex of all members of the
sample households:
%
Sex of all sample household
members
Mae 42.3
Female 57.7

SAl1-14



The Sudy on Water Resources Management in The Hashemite Kingdom of Jordan
Final Report/Supporting Report Part-A “Master Plan”

Sample Segmentation (Cont'd)

I Sample distribution according to marital status of all
members of sample households:

% of all
Marital Status sample household
members
Married 12.9
Single 81.5
Divorced 4.6
Widow 1

[ Sample distribution according to education levels of all
members of sample households:

% of all
Education Level sample household

members
Less than Primary/ 10.3
Elementary
Primary/Elementary 66.4
Secondary 18.3
Diploma 4.4
University degree 0.6
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The Sudy on Water Resources Management in The Hashemite Kingdom of Jordan
Final Report/Supporting Report Part-A “Master Plan”

Dwelling Characteristics

I Characteristics of sample household dwellings:
Dwelling type of building:

Dwelling Type %
Dressed Stone 17
Cement 6.1
Concrete Blocks 76.2
Cottage 7

Dwelling sizein sg.m:

Dwelling Size %
sg.m
100 and Less 40.2
101 - 200 54.2
201 - 300 4.8
301 - 400 0.8

Dwelling number of rooms including kitchen and

bathrooms:

Number of Rooms %
2- 5 44
6-10 54.3
11-15 1.5
16 and More 0.2
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The Sudy on Water Resources Management in The Hashemite Kingdom of Jordan
Final Report/Supporting Report Part-A “Master Plan”

Dwelling Characteristics (Cont'd)

I 98.1% of sample households have a running water source in
their houses, of which:
- 99.1% from WAJ water mains
- 13.4% from aground water well
- 2.2% from other sources

[ Of the households that have water from other sources:
- 90.5% buy water in tankers
- 9.5% buy from other sources

[ 99.2% of sample households have water storage tanks, of
which:
- 95.8% located on the roof
- 26.8% located on the ground
- 0.9% located in other locations

I Water tanks in the sample households are of the following
various cu.m capacities;

Cu.m %
Capacity of sample households
22
35.2
11.8
10.2
2.9
4.5
1.4
3
8.6
Not known 0.4

O|O|N|[O| 01 |W|N|F-
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The Sudy on Water Resources Management in The Hashemite Kingdom of Jordan
Final Report/Supporting Report Part-A “Master Plan”

Dwelling Characteristics (Cont'd)

[ 93.1% of the sample households that have water storage
tanks clam that they clean their water tanks regularly, of
which:

18.1% clean the tanks once every 2 months.
8.5% clean the tanks once every 3 months
11.7% clean the tanks once every 4 months.
24% clean the tanks once every 6 months.
33.4% clean the tanks once every 12 months.
2.5% other periods.
1.8% don't Know.

I 66% of the sample households think that water supplied by
WAJ network is clean and can be used for drinking

I 30.2% do not think it is good for drinking

I 1.6% Don't know

[ 2.2% Not applicable

I 12.8% of the sample households buy bottled water for
drinking purposes, of which:
55.3% buy bottled water regularly
44.7% buy bottled water occasionally

[ Households that buy bottled water for drinking purposes
spend the following amounts of money monthly:
52.9% spend 10 JD or less.
33.9% spend 11-20 JD.
13.2% spend 21-60 JD.

I Regarding water prices of the Water Authority of Jordan
(WAT), the sample households were divided as follows:

34.3%  considered the prices of WAJ high.
63% considered it acceptable.

0.4% don’t know

2.3% not applicable.
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Water Usage

[ Faucets inside Households:

% %
No. of Faucets | ot sample households No. of Faucets of sample households
0 0.1 7 34
1 19 8 2.2
2 127 9 05
3 344 10 0.6
4 236 11
5 1238 2 0.3
6 7.3 13 0.1
I No. of Faucets outside Households:
%
No. of F
0. Of Faucets of sample households

1 88.6

2 9

3 1.7

4 0.5

6 0.2
I Bathing tops/basins indoor and outdoor households:

No. of bathing % No. of bathing %
Tops/Basins | ot ample households Tops/Basins of sample households
I ndoor Outdoor

1 81.9 1 0.6
2 14.9
3 2.6
4 0.6
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Water Usage (Cont'd)

I Toilets inside and outside households:

No. of Toilets % No. of Toilets %
Insde of sample households Outsde of sample households
1 66.2 1 7
2 28.4
3 4.9
4 0.4
5 0.1

Il No. of Bedehs in households. Only 26% of the sample
households have Bedehs. The number of bedehs in these
households are as follows:

No. of Bedeh %
of sample households

77.2
14.2
7.5
1.1

AIWINPF

[ 96% of sample households have washing machines
I Only 1% of sample households have dish washers

[ 23.4% of sample households use the WAJ water for
purposes other than drinking, house cleaning and personal

washing. They useit asfollows:
83.1% for watering the garden
26.4% for washing their cars
9.4% for other purposes
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Frequency & Duration of Water Supply

I Frequency of WAJwater supply to sample households:

Daily and regularly 7.5% of sample households
3 times/week 9.8% of sample households
2 times/week 24.6% of sample households
1 time/week 49.6% of sample households
1 time every 2weeks 2.4% of sample households
Don't' reach at al 0.2% of sample households
Other frequencies 3.3% of sample households
Don't' know 0.3% of sample households
Not applicable 2.3% of sample households
I Duration/hours of water supply each supply time:

L ess than 6 hours 2.6% of sample households
6-12 hours 7.3% of sample households
13-24 hours 36.3% of sample households
25-36 hours 7.1% of sample households
37-48 hours 23% of sample households
More than 48 hours 22% of sample households
Don't know 1.7% of sample households

I 26.7% of sample households say that water supply duration
Is not enough for consumption during the period of water cut
off. Means and methods used by sample households to cover
the shortage of water during cut off are asfollows:

28.5% reduce the water consumption during this period
54.4% buy water from tankers

4.3% added new tanks to reserve extra water
20.3% use other means and methods
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Frequency & Duration of Water Supply
(Cont'd)

[ Frequency of buying water from tankers in the period of
water cut off among sample households:

Frequency of Buying %
from Tankers
Once aweek 30.5
Twice aweek 3.9
Once amonth 42.2
Other periods 23.4

[ The various prices paid per 1 cubic meter of tanker water

are:
%
of sample householdswho
(JDICU.M) buy water from tankers

0.5 3.9
1 30.5
1.5 27.3
2 24.7
More than 2 10.4
Don't Know 3.2
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WATER QUALITY

I 19.2% of the sample households boil water received from
WAJ before drinking.

Il 50.8% feel that water must be boiled before drinking.
[ 11.1% usually filter the water before drinking.
I A member or more of 7.4% of sample households

experienced the following health problems  after
drinking/using water received from WAJ.

: %
NI E e e of total who experienced problems

Stomach and intestinal pain 46.6
Diarrhea 47.2
Dryness of skin 5.6
Mouth and gum inflammation 6.9
Hair loss 4.2

Other hedth problems 34.7

I Level of Chlorine in the WAJ water as fet by sample

households:
%
R Rogs of sample households
Very much and apparent 30.9
Vay little 11.2
Suitable 52.6
Don't know 3.1
Not gpplicable 2.2
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Water Quality (Cont'd)

I Level of Satisfaction with WAJ water quality & services
among sample households:

.. . Don’t Not
Quality / Service | SIS | DISSUSEd | oy | Applicable

0 0 0 0

Yo Yo

Color 68 31.7 03 | -
Purity 62.7 36.2 11 | -
Tade 59.7 39.8 05 | -
Potability 67.0 31.6 i
Frequency 69.6 28.3 21 | -
of supply
Duration of supply 69.5 28.3 2.2
WAJ response to 36.4 20.4 41.0 2.2
complaints
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Consumption Patterns

I The sample households described their water consumption
patterns as follows:
0.8% use much more water than they actually need
99.1% do not use more water than they actually
need

0.1% don't know

In 5% of the sample households household members
leave water flowing when taking a bath or a shower.

In 0.3% of the sample households water is left
flowing continuoudy when washing dishes and other
utensils.

In 0.5% of the sample households members leave water
flowing when shaving or brushing their teeth.

In 2.3% of the sample households household members
use a hose when washing their cars

99.3% of the sample households try to reduce
consumption of water when cleaning the house and
flushing tailets, ... etc.
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Household Expenditure on Water

I The average monthly expenditures of the sample households
on water as a percentage of the tota monthly household
budget are asfollows:

%
¥ B1 e SUEEE: of sample households
Less than 1% 325
Between 1-2% 42.5
Between 3-4% 15.2
Between 4-5% 3.5
More than 5% 5.4
Don't know 0.9

I The acceptable monthly percentage of the total household
budget that may be allocated for water:

% of monthly budget of gampleoﬁouseholds
Lessthan 1% 46.3
Between 1-2% 47
Between 2-5% 4.6
More than 5% 0.3
Don't know L7
Higher percentages 0.1

I The sample households have expressed the following
opinions regarding prices of WAJ water:

If water quality and quantity isimproved by WAJ
29.4% are ready to pay more for water above current
prices.
67.6% not ready to pay more
0.8% don't know
2.2% not applicable
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Household Expenditure on Water (Cont'd)

Il The sample households receive WAJ hills for their water
consumption as follows:
93% every 3 months
0.6% every 4 months
0.3% every 6 months
2.4% irregularly
1.2% do not receive bills at all
2.5% not applicable

I Average cost of water consumption per quarter in (JD)

Average % Average %
Consumption of sample Consumption cost of sample
cost per quarter households per quarter households

(JD) (JD)
Lessthan 5 27.5 31-50 4.5
58 25.8 51-70 1.3
9-10 1 71-100 0.8
11-15 124 More than 100 0.6
16-20 6.7 Don't know 0.4
21-30 6.7 Not gpplicable 2.3

I The sample households willingness to pay more for
improved water quality and quantity is distributed as follows:

68% are not willing to pay more
24.3%  arewilling to pay 1-5% over current prices
3% arewilling to pay from 6-10% over current
prices

2.4%  arewilling to pay more than 10% over
current prices
2.3%  not applicable

SA1-27




The Sudy on Water Resources Management in The Hashemite Kingdom of Jordan
Final Report/Supporting Report Part-A “Master Plan”

Wade Water

35.8% of the sample households are not connected to the
WAJ sewage system. All of them dispose of waste water in

cesspits.

Frequency of emptying cesspitsis asfollows:

Cesspit Emptying 0 :
Frequency Yo of Cesspit Users
Once amonth 14.1
Once every 2 months 9
Once every 3 months 8.5
Never 50.6
Other period 17.8

Cost of each time the cesspit is emptied:

Cost (JD) % of Cesspit Users
Lessthan 20 94.4
21-30 1.7
31-40 0.6
41-50 2.3
Don’'t know 1.0

Sample households comments on sewage system problems

and maintenance services;

11.1% have frequent blockage in the public sewage
system at the mains near their household location

54.1% have no problems
0.9% Don’t know
33.9% not applicable
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Waste Water (Cont’d)

I Rating of WAJ Response to problems in the sewage system
according to sample households:

22.9% |mmediate response /Good
29% Acceptable

35.9% Always late

12.2% Don’t know

I Rating of WAJ services and maintenance of the sewage
system according to sample households:

24.2% Good

44.3% Acceptable

6.2% | nsufficient

4.9% Bad and needs improvement
20.4% Don't know

[ The 11.1% unsatisfied households with WAJ services gave
the following reasons for dissatisfaction:

5.3% | nsufficient network
29.3% Lack of maintenance

7.7% Other reasons
62.3% No specific reasons
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Findings of Crosstabulation

WAJWater Supply:

The mgority of the sample households in dll
governorates receive water from WAJ network 1-2

times aweek

- In Karak, 2 to 3 times aweek

- In Agaba, water reaches households on daily
bases and sometime 3 times a week.

- In Balga, water reaches some households on
daily bases, and 1 time aweek to others.

The mgority of the sample households in dll
governorates are satisfied with WAJ and think that
duration of water supply form WAJ is enough for
household purposes during the period of water cut of
regardless of the capacity of their tanks.

The majority of household tanks are of 1-2 cubic meter
capacity.

The majority of households in al governorates buy
water from tankers as the main source to cover the
period of water cut off.

Levd of Satisfaction with WAJWater and Services:.

Color of water: the majority in all governorates are
satisfied with the water color except in Maan where
70% are not satisfied.

Purity of water: The mgority in all governorates are
satisfied except in Maan ( 80% are not satisfied).

Taste of water: The magority in al governorates are
satisfied, but in Irbid and Karak satisfaction regarding
the taste of water is low (Irbid 51.6%), (Karak 51.1%).
In Maan, 75%, are not satisfied.
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Findings of Crosstabulation (Cont’d)

Potability of WAJ Water: The mgority in dl
governorates are satisfied except in Maan where 55%
are not satisfied.

Frequency of water supply and duration of supply: The
majority in all governorates are satisfied with the lowest
in Madaba (52% are not satisfied).

WAJ response to complaintss The magority in al
governorates are satisfied except in Maan and Madaba
where 50% are satisfied. In Karak, 62.2% are not
satisfied.

Il Expenditure on Water

Average household expenditure on water consumption
in each governorate are asfollows:

Governorate Expenditureon
Water per Quarter
JD
Amman 5-8
Zarga Lessthan 5
Irbid 58
Karak 58
Maan 11-15
Aqgaba 11-15
Balga Lessthan 5
Madaba 58
Mafrag Lessthan 5
Jerash Lessthan 5
Ajloun Lessthan 5
Tafdeh 11-15
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Findings of Crosstabulation (Cont’d)

Average expenditure on water as a percentage of tota
monthly budget of the household in Jordan is
approximately 2%.

For improved WAJ water quality and quantity, the vast
majority of sample households are not willing to pay
more. Only 29.4% are willing to pay between 1% and
10% over current prices.

I Consumption Patterns:

The vast mgority of households in all governorates do not leave
water flowing unnecessarily for any reason or purpose, and
therefore, the consumption of water, for al purposes, is being
controlled to satisfy the household actual needs.

[ Waste Water

While 98.1% of the sample households are connected to the WAJ
water network, only 64.2% of them are connected to the public
sewage system. The remaining 35.8% that are not connected to the
sewage system use cesspits to dispose of their wastewater.
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Findings of Crosstabulation (Cont’d)

I Average Family Size in the various locations of Dwellings:

L ocation Number of
members
City 5
Village 6
Refugee Camp 5
Desert 7
Jordan Valey 5

I Educational levelsin the various locations of Dwellings:

. % with Elementary
L ocation Education
City 62.8
Village 72.2
Refugee Camp 81.5
Desert 775
Jordan Vdley 55.5

[ Average Monthly Income of Household in the various
locations of Dwellings:

Jordan Valley
100-150
22% City 300-500

34%

Refugee Camp
100-150
15%

illage
100-200
16%

Desert
150-200
13%
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Findings of Crosstabulation (Cont’d)

I Expenditures on Water per quarter in the various locations of
Dwellings:

Jordan Valley
JD(5-8)

%0 City JD(1-8)

25%

Village Less than
JD5

Refugee Camps
15%

Less than JD(5)
22%

Desert JD (5-10)
16%

I Connection with WAJ Water Network in the various
locations of Dwellings:

Locations
Yes No
City 99.4 0.6
Village 97.2 2.8
Desert 100 -
Refugee Camp 98.9 11
Jordan Vdley 100 -

I Connection with Sewage System in the various locations of

Dwellings:
Locations
Yes No
City 81.3 13.7
Village 4.1 95.9
Desert - 100
Refugee Camp 75 25
Jordan Vdley 5.5 94.5

SA1-34



The Sudy on Water Resources Management in The Hashemite Kingdom of Jordan
Final Report/Supporting Report Part-A “Master Plan”

Findings of Crosstabulation (Cont’d)

I Willingness to Pay More for improved WAJ quality and
guantity in the various locations of Dwellings:

Location
Yes No
City 34.6 65.4
Village 20.6 79.4
Desert 15.8 84.2
Refugee Camp 25.3 74.7
Jordan Vadley 11.8 88.2

I Educational Level related to Regular Cleaning of Water
Storage Tanks:
- 90% of those with less than primary/ Elementary level

of education clean their water tanks.
93.7% of those with Primary/Elementary clean their
water tanks.
93.8% of those with Secondary level of education clean
their water tanks.
38.3% of those with Diploma level of education clean
their water tanks.
83.3% of those with University level of education clean
their water tanks.
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Results of Coliforms Tests

Il The following table summarizes the results of the 257
Coliforms tests that were taken during the househol ds survey.

Governorate | Total WAJ Storage Well Other Storage
Tests Water (Tanks & Others)
With Without With Without With Without
Califorms Coliforms Coliforms Califorms Califorms | Califorms
1. Amman 60 22 31 4 1 2 -
2. Zarka 34 10 24 - - - -
3.Bdqga 20 0 17 - 2 - 1
4, Irbid 69 18 28 1 7 5 -
5. Ajloun 5 0 4 - - 1
6. Jerash 10 3 5 2 0 -
7. Mafrag 1 1 9 - - 0 1
8. madaba 10 5 2 2 0 1 0
9. Tafeelah 5 4 1 - - - -
10. Agaba 10 6 4 -
11. Maan 9 6 2 0 1
12. Karak 14 9 5 - - - -
Total Jordan 257 84 132 19 10 9 3

In generd, of al the coliforms tests (257) that were taken in the 12
governorates of the kingdom, 145 tests (56.4%) showed no Coliforms at all,
while the other 112 tests (43.6%) did show Coliforms.

Of the total number of WAJs water tests (216), 132 (61%) indicated no
Cofilorms at al, while the other 84 tests (39%) did show Coliforms to a
varying degree.

Of the 29 tests conducted on household water storage wells in5 different
governorates, namely Amman, Badga, Irbid, Jerash and Madaba, 19 tests
(65.5%) showed Colfiroms while 10 tests (34.5%) indicated no Coliforms at
dl.

Out of a total of 12 tests carried out on other household storage units, like
metal and cement tanks, in seven governorates, namely Amman, Baga, irbid,
Ajloun, Mafrag, Madaba and Maan 9 (75%) indicated presence of Coliforms
while 3 (25%) did not.

In summery, the 257 Coliforms tests conducted in the 12 governorates of the
kingdom clearly indicate that direct WAJ water is cleaner than al other
household water sources with 65.5% ratio of Cofliforms free water supply.
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Major Conclusions

| Cities

The average family size in dl Jordanian cities is 45 members,
the mgority of which have dementary level of education, with
an average monthly income (of al working members of the
household) of JD200-300. The cost of household water
consumption range from JD1 to 8 per each quarter.

The connection to the WAJ water network is the highest in cities
(99.4%). Connection to the sewage system is also high ( 81.3%
are connected to the sewage system and 18.7% are not). The
majority of the not connected households use cesspits for
wadsewater.

The vast mgority of households in the cities are not ready to
pay anything for improved water quality and quantity of the
Water Authority. Only 34.5% are willing to pay 1-5% for
improved water of the Water Authority in both quality and

quantity.

[ Villages

The average family size in the Jordanian villages is 56
members. The mgority have eementary level of education,
with an average monthly income (of al working members of the
household) of JD100-200. Villages household expenditure on
water consumption is less than JD5 per each quarter.

97.2% of households in villages are connected with the WAJ
water network. On the other hand, anly 4% are connected with
the sewage system. The magority of those who are not
connected to the sewage system use mainly cessipts for waste
wder.
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Major Conclusions (Cont'd)

| Villages (Cont'd)

For improved water quality and quantity of the Water
Authority, only 20.5% are willing to pay more (from 1 to 5% of
current prices), and the mgjority (79.5%) are not willing to pay
anything.

Il Desert

7 Members is the average family size in the Jordanian desert,
which is the highest average size of family. The mgority of
desert dwellers have dementary levd of education, with an
average monthly household income (of al working members) of
JD200-250. The Jordanian Desart dwellers average expenditure
of the household on water consumption is JD5-8 per each
quarter.

95% of desert households are connected to the main network of
the Water Authority, while non of them is connected to the
sewage system.

Only 15.7% of desert households are willing to pay more (1-
5%) for improved water of the Water Authority, in both quaity
and quantity. But 84.3% are not willing to pay anything.

[ Refugee Camps

The average family size in the Refugee Camps is 56 members,
the mgority of which have dementary level of education, with
average monthly household income (of al family members) of
JD 100-150. The average household expenditure on water in the
refugee camps per quarter is less than JD5.
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Major Conclusions (Cont'd)

I Refugee Camps (Cont'd)

98.9% of households are connected to the main network of the
Water Authority, while the mgority of them are not connected
to the sewage system ( only 25.7% are connected with the
sawage system, and 74.3% are not). Most of those who are not
connected with the sawage system use cesspits for wastewater.

74.7% of households are not willing to pay more for improved
water service of the water authority. Only 25.3% are willing to
pay ( 1-5%) more for improved water in quality and quantity.

Il Jordan Valley

The average family size in the Jordan Vdley is 5 members. The
mgority have dementary level of education with an average
monthly income (of al family members) of JD100-150. The
household average expenditure on water is JD5-8 per quarter.

100% of the household sample in the Jordan Vdley are
connected to the main water network of the Jordan Water
Authority. Only 55% are connected to the sewage system, and
those who are not connected with the sewage system use
cesspits for wastewater.

11.7% of the household sample in the Jordan valley are willing
to pay more for improved water of the Water Authority in both
quality and quantity, while the mgority of them (88.3%) are not
willing to pay anything.

86.9% of the household members in the Vdley that fet sick
after drinking water recelved from the Water Authority do not
clean their water tanks at all.
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Major Conclusions (Cont'd)

Il Jordan Valley (Cont'd)

Only 6.1% of the household members that felt sick do clean
their water tanks periodicaly. This shows that there is a close
link between cleaning the water tanks and the high percentage
of those that felt Sck after drinking WAJ water.

It is important to mention here that overall satisfaction with
water color, purity, taste and potability of water received from
the Water Authority consitute the maority ( 64.3%).

[ General / Jordan

While the vast mgority of Jordanian households are connected
to the main water network of the Water Authority, (99.1%) only
64.2 are connected with the sewage system.

64.7% of Jordanian households are connected to both the main
water network of the Water Authority and the sewage system.
The mgority of those who are connected to both services are
mainly in the cities and the Refugee Camps.

34.4% of the households sample are connected only to the main
water network and not to the sewage system. The mgority of
them are in Villages, Desart and the Jordan Vdlley.

0.4% of the households sample are not connected to neither the
main water network nor to the sewage system.

0.5% of the sample are connected to the sewage system only
and not connected with the WAJ water network.
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Survey Questionnaire Form

SAl1-41



ANNEX to 1.5.1
Municipal Water



The Study on Water Resources Management in The Hashemite Kingdom of Jordan
Final Report/Supporting Report Part-A “Master Plan”

Ll Ll 5 Al o 4854 Liadilgl Ass i Astaal)
(MMIS) ¢V oluadi 545
3l (3 lanl) ALl AUS Y g g oliadl Al
(1)
Otasiad

L‘J.\J.\J‘ gé slaadl jalaa SJH! LA‘JJ
5yl o laial) g Loabuatiyt dosd ya)

:SJLALA}”?EJ

s A Baa
( )
:( ;Lihldl) il and
( )
P SRRCTR KT
1 P WA
.................................... ailh o
2 . :t_:_ﬂi
.................................... il Jaw
3 : ;"—Ji"“
.................................... B3 o
4 < oM TEN)
.................................... 23l Ja
2000 / / A ey 8 8 el s
2000 / / SR f B ad

SA1-42



The Study on Water Resources Management in The Hashemite Kingdom of Jordan
Final Report/Supporting Report Part-A “Master Plan”

A Al ol e g deall

s Bty e g1

(e B el s Algs 2

4 salal dliund (Jana - 1 O 1S -

3 g b - ) Al il Ay Sl Aanad B sEe -

6 (=) Lot - 3 ala gl Lk ge -
; Abal ANaY 3

4 FURES IR T - 1 e ¢ Jaxy .

3 (=) La e - 2 dee (e Sy el e Jhle -

3 dee e Smu Y g Jeaall e Jte -
;nJuYIJIJBI&&ALL“&JAJJUALuo}MSM\JAJJIUJLAﬂ 4

07 Ty es i 800 - 501 O 0l My et s 100 e B

08 M s 1000 - 801 oe - 02 "Lk 150 - 100 Oe -

09 . GAW 1000 - 03 "Led L 200 - 151 e -

10 e pd [ e pe - 04 Tl sed L 250 - 200 O -

L1 Lyl ey - 05 lased 3300 - 251 o -

06 "Ll s 300 - 301 O -
(Bpmadth o e bl UL 5 el A A s Jaed ) 1 el QS ']

93 gy J3ial 130 0y giSiw d 3t o 3 2o 4

SA1-43



The Study on Water Resources Management in The Hashemite Kingdom of Jordan
Final Report/Supporting Report Part-A “Master Plan™

gl / (Saall paibad (6

06
07
08
09
10

O W o W R —

{ 607 o o JA31 )
(607 ou /4 Jisk )
(607 o M S )

(606 Jud )

(605 Juat )
(606 L A Ji )

F o T ]

D oSl pfeall sl bile g g
o el -
iband sl -

ien] sk -

(itad o 3 gas G ghusa ki) 481/ 2 S .

("B ) Anal UYL (el Aalias

s alandi g gerbaall s 8 Lay 8 El 20m

¢l Jada L el oliall jricaan e

1 axd -
2 ¥ -

¢l padalid jrce als

(A (e 9 7 gama)

slaall Aabed Ao N 405 -
éjb S -

I A -

(30) Al il -

£ il plasidslad o Jpanlls ] Lpatd 3 Al oo e

l

Fao L N

(608 Jat)

(612 o I Jid )
(612 o M B3 )

il at

i A

ad dgis
85 jod Aaui

—

- 01
- 02
- 03
- 04
- 05

SAl1-44

ol e
&l Alad g3 olad ol 3 -

_,';T_}_La.al_‘yz_a_)..uy‘ JI}‘M_,;o‘.._mleL@;._] -
.................. (2= (55305 e -

1 prd -
2 ¥ -

3 el -

¢ iAo da am 5 o
(Aia) oa A8 - gacea )
o e -
Ub_)%“u—i“- -

........... {2 Al (f8a -

£ el fage Lol cddd @EW}A La

Lafe jie ] -

Ol fa -

ad @ i
il A f
Sl Aed

(602

(603

(604

(605

(606

(607

{608

(609



The Study on Water Resources Management in The Hashemite Kingdom of Jordan
Final Report/Supporting Report Part-A “Master Plan”

§ el sl olaed i A CRIRT ¢ 550 g g 90 U LT S Al 13 a3 g pm gl o (S aleall vl 38 ¢ paled {610

(611 pu Jhal) 1 pai -
(612 s ¥ JE) 2 Y -
(612 o ¥ Jai) 3 <ol -

Pl pall cabliy gedsds (511

4 el L (85 50 - I O S 33ml 46 e -
5 L K e - 2 e AN 8% e -
6 el y - k! oel Ay 85 -

Tl datnp digks At L 0 3 50 ol of e (612

1 gl -
2 k -
3 el y -
4 gy -

e(@ogﬂ)m@”ﬂ;nl_,&m,@| 3 cedala Galmad sl s sl gl e (613
(614 Jud) 1 pcd -
(616 gu M Jidd) 2 ¥ -

?aes.,mael_mjlljl Glata ) Aolmal sliali s ¥l 5 AT da (614
(615 Jud) 1 ity "
(616 u N Ji) 2 " -
# olaal o3¢] Uil My g5 Yl 088 oS8 (el 8 e o LIl oLl @ was 1 S 1Y (615

M gd A

§olyall Alals A8 e s olall Ll o] i e (616

1 Axdl o -
2 gl g9 A 5 -
3 L_n_):.! N -
4 Gl -

SA1-45



The Study on Water Resources Management in The Hashemite Kingdom of Jordan
Final Report/Supporting Report Part-A “Master Plan”

Bl clabidind (7

. - Bagagall liiall 23 £ (701
doral Jala (A
HUSPUF S (B

A S Al Jand doepde (702
1 =l -
2 Y -

£ A 48 e e Jaal A mde (703

1 o ;
2 Y -

(A o ) il b cdalaad a8 (704
el Jads (A
ez s (B

© Jgiad b mmi el 22 S (T05A
Jopalt Jada (A
el z e (B

gl B () Dadll e S (7058
§ AN iy §5iall BTy ooyl el 2l el ol Gie Aol Jeulida (706

(707 dud ) 1 pxi -
(708 0o N S ) 2 ¥ -

L dolal axiiicla (707
Bl 5 ) -
5 Ll (ssd .
Aalaad A8 .
...................... (22s) 53] TR .

Lh o W2 b2 e

T s et AS (e slial Slaip gt (AagapS (708

il 5 e s -

B smaft (A e 20 -
£l B0 e -
t_’:\u{fll;jad:h-ljzf -
Cnenad (S 8asd 93 e -
Hiag Jeai Y -
e () e -
i el -

GEY -

W ood =1 Oh Lo L B e

(711 Lo Y S

SAlL-46



The Study on Water Resources Management in The Hashemite Kingdom of Jordan
Final Report/Supporting Report Part-A “Master Plan”

€ 3anl g 5 el B otuall e b 1S pS i B Al S ¢ J el N oball Jesiloris (709

3 lelud8 - 37 o0 - 1 Gl § (e -
6 dela 48 e 5! - 2 Ll 1Z-6 0 -
7 caely - 3 ielu24 - 13 e -

4 dslu36 - 25 Oa -

? el gL B (A 5l chalals 6 sliall (e Ape Jlnyy 88 il suL-.Ji s de (710

(801 J Jud ) 1 pni _
(711 Jid) 2 Y -
(711 Juad) 3 el Y -

A 4y p g 3 Jand 5o Loh bl g (1S ke 8 oS8 ¢ olaall a Lpilalinds s ol 2 HAAS 2 ol A::l\‘sg (711
.o‘_ )

s (Ada) s A8l gana) (Sl LAY

(801N Jail) 1 33 ga gall Al 0 AN Ly mid -
Eibeall o el (pa s sllaali paSli (5 .

(712 A Jaid) 2 watall g sl e cigsl 31

(8011 J&) 3 3y gell 2020 B Bagan il JA Chad -

(8014 i) &

‘:LL\\S:J!“".L.\M‘JJDL;LA.“ ;i_)ﬂl:l;)a;\” ?JEEJA?S (712

1 g sull 33y -
2 D (PRI -
3 g JSBaad 9 e -
4 (30) Uyt ;

§ ASH Al g0l el slsali (pe daf i axSall ol MUals Yl pBB S (713

1 e il .
2 aal 5 s -
3 Chemiy -
4 Gt -
6 el -

SA1-47



The Study on Water Resources Management in The Hashemite Kingdom of Jordan
Final Report/Supporting Report Part-A “Master Plan”

PS SIS [ S (8

“C_ﬂ:.“ Jl uﬂﬂwl@;wtéunyyi?ﬁ&

1
2
3

?_w_l -
Y -
el -

1
2
3

pad -
N -
u_}cl\l -

4155 8 Ll A SN Juasiods S Y1 2 U

1
2

pd -
i -

?(;;:LAI*:LﬂLm;gtstLflwg}ﬂal__mdjmaﬁmgﬂua}cémywJ}lmglﬁdﬁ

(805 Jd) 1
(806 L N Jidl ) 2

¢ anali

= -
Y -

G el A Lapds S 3

s (il o 8 rogpeena) (L85Y)

1y W R ) B ke

Telall B 0 daek of (o B g sl poke b 0 ppid 33lal o2a aaa 38y celpal apiand ) 5ICH
’ 1

[F QNS PR )

SA1-48

eladfi g 5anall B 2Y! -

g -
alal 8l -

Ry il 5 el -

TR _
ol i -

falla Lol sleall Al o g
Bl g Maa B 0K -
Plan ALY -

Andie -

t_ﬂ_)DI Y -

Gkl Y .

(801

(802

(803

(304

(805

(806



The Study on Water Resources Management in The Hashemite Kingdom of Jordan
Final Report/Supporting Eeport Part-A “Master Plan”

¢ JMMgﬂla@l&éh&Jd_\ab (807

"3‘ 7 1 slall gl

----- 3 2 1 il gl s plall gl
e : 1 e
----- 3 2 1 Gl dalla gl A-u!-ﬂﬂ
4 3 2 1 feadall G ya a0 [ foal Jl:)-‘“
4 3 2 i ezl CJLD}.LHI 'E._J;SI 8ia
4 3 2 1 (s gl dblud) A

s alpall cflantoal B 5l cilalady Jsud) 13 gl (808

Tfﬂjwﬂaw‘;ﬁ\.ﬂldo_j&i&

T oLaniudii 5 Mo e Syl T agiaal b o A b da
TRAAT PLE Ao ghin Rin ¥ 5yl o i 2al i o
?@U‘JU@@MIM;L&&;,&@J e
TEJ@uﬁld}uﬁ;Lﬁlu@_);llemdn

T halasd g Caned (hd 8 Lualin g olpall g0 Sy 2al b e s8] JiaS da

w | lwwlue|w
(SR I NS IE § S )
oy gy e Ll Dl L

SA1-49



The Study on Water Resources Management in The Hashemite Kingdom of Jordan

Final Report/Supporting Keport Part-A “Master Plan”

=

o L

(13

07
08
09
10
11
12

sl el e 5ol abi

%5 -4 o
BT T
t_i_)r:.i\]

(v

5 sl Al e Cpe Aaai€ M pgaoelich e 5l G Jagia g e

1

(PN )

%l e
%2 -1 e
84 -3 O

€ obuall DGR A8 Llan e Ml g i) el o oy A Mgl Al ol 4 A L

% 5 (e !
d_)al‘i

1
2
3

%1 a8
% 2-10=
%4 -3 Oa

® elaall 3 pomadh ) ind 8 pe Al et gl 0 1 B alaall LaaS s Ao g ppeaaty ALY i 13

Jwas0-31 e
Qw70 -5] e
QU 100 - 71 o=
A3 100 o 5l

Gl Y

1

2
3
4

[~ P TR

01
02
03
04
05
06

P
Y

L_'UA:I\I

Gibh Y

¢ by ebal il i Sl a

ol DB K3
el A JS 3 3a
el B JS5 e

M e ga lgd
"ad Joiy

PEn AT

53915 gal e oluall Mad 3 ul) i oS

85 e
8 -3 e
ailia 10 - 9 om
A ]5-11 g
20 - 16 e
23021 e

sbiall 48 3 o 300 3105 pudY) Wb 3K 5 dad 2l U ghaall Assaill (o Lad 03 1 (B oLiall AaSy e g1 ppasny oliall Adabus cudiE 1
¢ (oluad B 5i8)

SA1-50

L3 R P

e Y
N
% 10-6 o0
% 10 e sl

(bl Y

(901

(902

(903

(904

(905

(906



The Study on Water Resources Management in The Hashemite Kingdom of Jordan
Final Report/Supporting Report Part-A “Master Plan”

¢ el Gl 38080 T ga pe el / el B ds (1001
(1005 (M dJiid ) 1 s -
(1002 Jul ) 2 ¥ -

¢ g taad vy i 0 (1002
Ul g s Apealosid 2 s I -
alall a2 i -
dsal gacu A s -
....................... (2m) @il oSl i -

(1003 Judt )
(1005 oa b Ji3)
(1005 pa N JEY )
(1005 s 5 J55H )

A ) B

$ Arobeaiayd b ial A di o8 Se (1003
_,‘;_Jdlgjs.zz.ljs_).a -
s J8 5 5a -
el BB (K5 e _
M Vgdy i ST Y -
........... (22} Wy -

(1005 N Jii )

Lo LB

€ Apualactialft 5 jin o 8 g (300 JS 5! A5 (1004
Jild Sl 20 -
D2 30-21 o= -
40 - 3] o= -
S 50 - 4] O -
S350 ga sl -
t_'q_y:,]\' -

[= SRV S I

£ 7Ll S ial o el 138 (o A i Sl A Aalal (g ol B S JS da 2ms b (1005
1 o
2 Y -
3 u_y:.] Y -
(Aaa ggt) 4 ahyY -
£ rlla )l Aoleay Al Akl A gl da (1006
"‘Jjé -
e iy B -
iy aln -
L_I_)C‘-i Y -

(1007 pu 4 JE5 )

B R

¢ o loall Al Thnbial lana o S5 Jo (1007
(A gl ] B -
(e )
(1008 Jusl )
(1008 Jusl )
{1008 Juat )

i gia -

Al .

gl r13s3 5 g -
el Y -

(WL SR VE I S

| 5 o A J Wi 2 ) st SIS (1008
A€l dUS pae -
Gl Ataa i -
(30=) A b -
u_pi Y -

o) B

gt e ) 83 ol 0

SA1-51



¢S-TVS

Table 1.5.1-4 Projection of Per Capita Per Day Municipal Water Demand by Scenario, by Governorateand by Target Year

Item AM ZA MF IR Al JE BA MA KA MN TA AQ [ Jordan
Basic Values
1998 96.0 920] 2030 73.0 69.0 66.0] 12301 210.0 99.0] 1520 63.0] 239.0] 1020
2005 97.9 95.2| 1709 82.2 79.5 7751 1163 1756 100.0] 1361 7541 19541 1020
2010 99.3 975| 1479 88.8 87.0 856] 1115 1511 1006 1247 84.3| 1643] 1020
2015 100.6 99.7] 1250 95.4 94.5 938] 1068 1265 1013 1134 93.1] 1331] 1020
202001 1020] 1020| 102.0{ 102.0( 102.0f 1020] 1020 1020] 1020{ 102.0( 1020( 10201 1020
Scenario 1
1998 96.0 920] 2030 73.0 69.0 66.0] 12301 210.0 99.0] 1520 63.0] 2390 1020
20051  96.9 942 169.2 81.4 8.7 767 1152] 1739 90| 1348 747 1935( 1010
20101 120.7] 1185| 179.8| 1080( 1058| 1041 1356 183.7| 1223| 1516 1024 1997 124.0
2015 1283 1271 159.3| 1216| 1204 1196| 1361] 161.3| 1291 1445| 1187 169.7( 1300
20200 128.0] 1280| 1280| 1280( 1280 12801 1280| 128.0| 1280| 1280( 1280 1280 128.0
Scenario2
1998 96.0 920] 2030 73.0 69.0 66.0] 12301 210.0 99.0] 1520 63.0] 239.0] 1020
20051  96.9 942 169.2 81.4 8.7 767 1152] 1739 990 1348 747 1935( 1010
20101 120.7] 1185| 179.8| 1080( 1058 1041 1356 1837 1223| 1516 1024 1997 124.0
2015 1421 1408 1764 1347 1334 1324 1507 1787 1430| 160.0| 1315( 188.0( 1440
20200 150.0] 150.00 150.0f 1500 150.0( 1500 150.0] 150.01 150.01 150.0| 150.0( 1500 150.0
Scenario 3
1998 96.0 920] 2030 73.0 69.0 66.0] 12301 210.0 99.0] 1520 63.0] 239.0] 1020
20051  96.9 942 169.2 81.4 8.7 76.7] 1152] 1739 99.0] 1348 7471 1935( 1010
20100 120.7] 1185 179.8| 1080| 1058 1041| 1356] 183.7| 1223| 1516| 1024 199.7( 124.0
2015 1421 1408| 176.4| 1347 1334 1324 1507 1787 1430| 1600( 1315 1880 144.0
20200 150.0] 150.00 150.0f 150.0| 150.0( 1500 150.0] 150.00 150.01 150.0| 150.0( 1500 150.0

Note: Physical losses are not included.

Jeld esel , vV-1red 1odsy Bunioddnsiodey feulq
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Table 1.5.1-5 Projection of Municipal Water Demand by Scenario, by Governorate and by Target Year (MCM)

2005 2010 2015 2020
[MUNICIPAL_Sc.1] net losses 20% sum net losses 15% sum net losses 15%9 sum net losses 15%) sum
AM 79.95 19.99 99.94 116.19 20.50 136.69 142.78 25.20 167.98 163.03 28.77 191.80
ZA 30.80 7.70 38.50 45.21 7.98 53.19 56.06 9.89 65.95 64.62 11.40 76.02
|:M F 14.99 3.75 18.74 18.60 3.28 21.88 19.12 3.37 22.49 17.66 3.12 20.77
IR 31.62 7.90 39.52 48.98 8.64 57.63 63.76 11.25 75.01 76.81 13.56 90.37
AJ 4.18 1.04 5.22 6.55 1.16 7.71 8.63 1.52 10.15 10.50 1.85 12.35
JJA 4.91 1.23 6.14 7.79 1.37 9.16 10.34 1.83 12.17 12.67 2.24 14.90
BA 16.60 4.15 20.75 22.81 4.03 26.84 26.47 4.67 31.14 28.50 5.03 33.52
MA 9.03 2.26 11.29 11.14 1.97 13.11 11.34 2.00 13.34 10.33 1.82 12.16
KA 8.69 2.17 10.87 12.55 2.21 14.77 15.32 2.70 18.02 17.38 3.07 20.45
MN 5.66 1.42 7.08 7.44 1.31 8.76 8.20 1.45 9.65 8.35 1.47 9.82
TA 2.59 0.65 3.24 4.15 0.73 4.89 5.57 0.98 6.55 6.87 1.21 8.08
AQ 9.10 2.27 11.37 10.96 1.93 12.90 10.77 1.90 12.67 9.36 1.65 11.01
Total: 218.14 54.53 272.67 312.38 55.13 367.51 378.35 66.77 445.12 426.07 75.19 501.26
MUNICIPAL_Sc.2| net losses 20% sum net losses 15% sum net losses 15%) sum net losses 15% sum
AM 79.95 19.99 99.94 116.28 20.52 136.80 158.26 27.93 186.19 191.21 33.74 224.95
ZA 30.80 7.70 38.50 45.21 7.98 53.19 62.11 10.96 73.07 75.73 13.36 89.09
|:M F 14.99 3.75 18.74 18.60 3.28 21.88 21.09 3.72 24.82 20.60 3.64 24.24
IR 31.62 7.90 39.52 48.98 8.64 57.63 70.63 12.46 83.09 90.01 15.88 105.90
AT 418 1.04 5.22 6.55 1.16 7.71 9.55 1.69 11.24 12.30 217 14.47
JJA 4.91 1.23 6.14 7.79 1.37 9.16 11.45 2.02 13.47 14.85 2.62 17.47
BA 16.60 4.15 20.75 22.81 4.03 26.84 29.31 5.17 34.48 33.39 5.89 39.29
((MA 9.03 2.26 11.29 11.14 1.97 13.11 12.53 2.21 14.74 12.10 2.13 14.23
KA 8.69 2.17 10.87 12.55 2.21 14.77 16.96 2.99 19.96 20.36 3.59 23.96
MN 5.66 1.42 7.08 7.44 1.31 8.76 9.08 1.60 10.68 9.74 1.72 11.46
TA 2.59 0.65 3.24 4.15 0.73 4.89 6.16 1.09 7.25 8.04 1.42 9.46
AQ 9.10 2.27 11.37 10.96 1.93 12.90 11.98 2.11 14.09 10.95 1.93 12.89
Total: 218.14 54.53 272.67 312.48 55.14 367.62 419.11 73.96 493.07 499.29 88.11 587.40
[MUNICIPAL_Sc.3| net losses 20% sum net losses 15% sum net losses 15% sum net losses 15% sum
AM 76.34 19.08 95.42 107.75 19.01 126.77 142.31 25.11 167.43 166.03 29.30 195.33
ZA 29.41 7.35 36.77 41.89 7.39 49.28 55.85 9.86 65.70 65.76 11.60 77.36
MF 14.32 3.58 17.89 17.23 3.04 20.27 18.97 3.35 22.32 17.89 3.16 21.05
IR 30.19 7.55 37.74 45.39 8.01 53.40 63.51 11.21 74.72 78.16 13.79 91.95
AJ 3.99 1.00 4.99 6.07 1.07 7.14 8.59 1.52 10.11 10.68 1.88 12.56
JJA 4.69 1.17 5.86 7.22 1.27 8.49 10.30 1.82 12.11 12.89 2.27 15.17
BA 15.85 3.96 19.81 21.14 3.73 24.87 26.36 4.65 31.01 29.00 5.12 34.11
MA 8.63 2.16 10.78 10.33 1.82 12.15 11.27 1.99 13.26 10.50 1.85 12.36
KA 8.30 2.08 10.38 11.63 2.05 13.68 15.25 2.69 17.95 17.68 3.12 20.80
MN 5.41 1.35 6.76 6.90 1.22 8.11 8.16 1.44 9.61 8.46 1.49 9.95
TA 2.48 0.62 3.09 3.85 0.68 4.53 5.54 0.98 6.52 6.98 1.23 8.22
AQ 8.69 2.17 10.86 10.16 1.79 11.95 10.77 1.90 12.67 9.51 1.68 11.19
Total: 208.29 52.07 260.36 289.55 51.10 340.65 376.88 66.51 443.39 433.54 76.51 510.05

Jejd e ,, v-1jed 1odey bunioddnsiodey feuiq
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Questionnaires for Industrial Water Demand Projection

Name of the Company/Organization:
Address

Date of Establishment

Date of reply
Person of reply, his position and telephone no.

1. Current state of water use
(Please answer for each production facility using separate sheet, if there are
plural facilities in the Company/Organization.)
a. Outline of the facility

Main Product Annual production Unit of
capacity capacity
1)
2)
3)
4)

b. Monthly variation in production
Is there any monthly variation in operation of the production facility?
O Yes and they are;

Month | Monthly Month | Monthly
production Production
Jan. Jul.
Feb. Aug.
Mar. Sep.
Apr. Oct.
May Nov.
Jun. Dec.

O No itisconstant in the year.

SA-54
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c. Consumption and sources of water

Current consumption m3 (1998)
Current consumption m3 (1999)
Sources of raw water &0 Own well

O Network

O Other

Is there any monthly water consumption in the production facility?
O Yes and they are;

Month | Monthly Month | Monthly
Consumption Consumption
Jan. M3/m| Jul. M3/m
Feb. M3/m| Aug. M3/m
Mar. M3/m| Sep. M3/m
Apr. M3/m| Oct. M3/m
May M3/m| Nov. M3/m
Jun. M3/m| Dec. M3/m

O No itis constant in the year.

d. Purpose of the water use
(Brief explanation, for example, cooling water, process water, etc.)

e. Required water quality (e.g. drinking water, does not matter)

f. Do you have water treatment facility?
O Yes and they are;
Process
Capacity
O No

SA1-55
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2. Future expansion of the facility
a. Do you have expansion plan of the production facilities?
O Yes and those plans are;
Current capacity (1999)
By 2005
By 2010
By 2015
By 2020
O No

b. Do you have any future plan to increase the raw water consumption?
O Yes and those plans are;

By 2005 nr

By 2010 m3
By 2015 m3
By 2020 m3

And their sources are;
0O Own wells
0O Network
0O Other source
O Noand;
Current consumption m3 (1999)
O Future consumption expected to be on the same level
0O Future consumption expected to be decreased
to m3 or %
by means of

3. Disposal of wastewater
a. Isthere any wastewater discharged from the facility to outside?
O Yes Please go to “b.”
0O No end of the Inquiry

b. How much in volume is the wastewater discharged?
Current volume m3 (1998)
Current volume m3 (1999)

SA1-56
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c. Where is the wastewater discharged to
O Wadi
O Public sewerage system
0O Reuse in irrigation

d. Is the water treated by treatment facilities of the factory (pretreatment)
before discharging into wadi or public sewerage system?
O Yes

O No

If yes, which treatment process do you apply?
Screening

Sedimentation (settling)
Decreasing

Biological treatment

Chemical treatment
Neutralization

Others (to specify)

oDoooood

e. What are the final qualities of wastewater at discharge point?
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List of Industries to be inquired.

Rank FACILITY_ID NAME PRODUCTION
1 INKAO1 ARAB POTASH COMPANY 8,189,436
2 INMNO2 JORDAN PHOSPHATE MINES (SHEDIYA) 6,586,884
3 INTAOL JORDAN PHOSPHATE MINES (HASSA) 5,061,816
4 INKAO2 PHOSPHATE MINES/WADI AL-ABYAD 3,159,540
5 INZA17 JORDAN PETROLEUM REFINERY CO. 2,210,628
6 INMFO8 ARAB WHITE CEMENT INDUSTRIES CO. 1,254,660
7 INIRO2 NORTH SHUNEH SPA-JRV3B 873,600
8 INZA18 AL HUSSEIN POWER STATION 815,820,
9 INAQO1 AQABA THERMAL POWER STATION 405,640
10 INQAO2 JORDAN FERTILIZER INDUSTRY IN AQABA 3,297,204

Production (M3) in 1998
These ten industries consume more than 80% of total industrial demand by eighty
(80) industries (28.2 MCM/35.1 MCM).
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Table 1.5.2-6(1) Results of The Questionnaire Survey to Major Factories

Arab Potash Company

Jordan Phosphate Mines Co. - Agaba Industrial Complex

SA1-59

onsumpfron n mJ 0,533,34 Growth 9810 99 “Consumpfion 1n 1998 (M) 3,619,47 Growth 980 99
[Consumption in 7999 (m ) 9,817,13 3.00% Consumption in 1999 (m°) 3,549,42 -1.90%
[Seasondl Variation of Consumpfion Monthly Share | Seasond Variaiion of Consumption | Montly Share |
in1999 Jan. 904,438 9.20% in1999 Jan.

Feb. 746,486 7.60% (Congtant) Feb.
Mar. 736,595 7.50% Mar.
Apr. 729,683 740% Apr.
May 775,124 7.90% May
Jun. 778,413 7.90% Jun.
Jul. 857,443 8.70% Jul.
Aug. 944,354 9.60% Aug.
Sep. 832,816} 8.50% Sep.
Oct. 810,917 8.30% Oct.
Nov. 83195 B850% Nov.
Dec. 868,871 8.90% Dec.
Future Plan 1999 9,817,139 Annua Growth Future Plan 1999 3,549,424 Annua Growth
by 2005_J 13,000,000 4.80% by 2005 3,700,000 0.70%
by 2010 | 13,000,000 0.00% by 2010 3,800,000 0.50%
by 2015 13,000,000 0.00% by 2015 4,200,000 2.00%
by 2020 | 13,000,000 0.00% by 2020 4,500,000 140%
astewater Discharged (m*) Ratio to Water Consumed Wastewater Discharged (m) Ratio to Water Consumed
1999 80,009 0.80% 1998 634,000 17.50%
1999 80,000 0.80% 1999 620,000} 17.50%
ater Sources [Own Well, Surface Water Water Sources Network
Agaba Thermal Power Station Arah Company for White Cement Industry
[Consumption in 1998 (m3) 915,078 Growth'98t0'99 Consumption in 1998 (m3) 121,050 Growth'98t0'99
[Consumption in 1999 (m3 967,950) 5.80% Consumption in 1999 (m®) 104,730 -1350%
[Seasonal Variation of Consumption Monthly Share Seasonal Variation of Consumption Monthly Share
in1999 Jan. 69,879 in1999 Jan. 8,599 8.20%
Feb. 55,659 (Closed) Feb. 852) 0.80%
Mar. 61,789 Mar. 4,740) 4.50%
Apr. 69,043 Apr. 11,672 11.10%
May 56,55]] May 10,753 10.30%
Jun. 52,339 Jun. 943 900%
. . 8638 8.20%
Aug. Aug. 11,422 10.90%
Sep. Sep. 7,254 6.90%
QOct. QOct. 12,542 12.00%
Nov. Nov. 11429 10.90%
Dec. Dec. 7,400 7.10%
[Future Plan (35% Reduction) 1999 967,950 Annual Growth Future Plan 1999 104,731} Annual Growth
by 2005 629,168} -6.90% (No Expansion Plan) by 2005 104,731 0.00%
by 2010 629,W| 0.00% by 2010 104,731 0.00%
by 2015 629,16_8I 0.00% by 2015 104,731 0.00%
by 2020 629,168} 0.00% by 2020 104,731 0.00%
astewater Discharged (m3) Ratio to Water Consumed Wastewater Discharged (mz) Ratio to Water Consumed
1999 (10 per Day) 1998 3650 3.00%
1999 1999 3,650 350%

ater Sources Network, Sea Water Water Sources Own Well, Network
Jordan Phosphate Mines Co. - Agaba Industrial Complex Jordan Petroleum Refinery Company
[Consumption in 1998 (m3) 3,619,474 Growth'98t0'99 Consumption in 1998 (m3) 2,227,023 Growth'98t0'99
[Consumption in 1999 (ma) 3,549,424 -1.90% Consumption in 1999 (m3) 2,187,984 -1.80%
[Seasonal Variation of Consumption Monthly Share Seasonal Variation of Consumption Monthly Share
in 1999 (Constant) Jan. in1999 Jan. 153,108 7.00%

Feb. Feb. 128,375 5.90%

Mar. Mar. 152,670 7.00%

Apr. Apr. 162,695) 7.40%

May May 194,950 8.90%

Jun. Jun. 197,19] 9.00%

Jul. Jul. 197,197] 9.00%

Aug. Aug. 222,350 10.20%

Sep. Sep. 192,100 8.80%

Oct. Oct. 203,079 9.30%

Nov. Nov. 208,342 9.50%

Dec. Dec. 175,922 8.00%

Future Plan 1999 3,540,429 Annual Growth Future Plan 1999 2,187,984 Annua Growth

by 2005 3,700,000 0.70% by 2005 2,500,000 2.20%

by 2010 3,800,000 0.50% by 2010 3,200,000 5.10%

by 2015 4,200,000 2.00% by 2015 3,200,000 0.00%

by 2020 4,500,000 140% by 2020 4,500,000 7.10%

astewater Discharged (ms) Ratio to Water Consumed Wastewater Discharged (ma) Ratio to Water Consumed
1999 634000 17.50% 1998 700,000) 31.40%
1999 620,000} 17.50% 1999 700,000} 32.00%
ater Sources Network Water Sources OwnWell
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Table 1.5.2-6(2) Results of The Questionnaire Survey to Major Factories

JPMC (phosphate manufacturing) Jordan Phosphate Mines Co. / Shidiya Dept.
[Consumption in 1998 (m3) 4,532,230 Growth'98t0'99 Consumption in 1998 (m3) - All Purposes 6,500,000 Growth'98t0'99
[Consumption in 1999 (m3 4,887,893 7.80% Consumption in 1999 (m®) - All Purposes 6,100,000 -6.20%
[Seasonal Variation of Consumption Monthly Share Seasonal Variation of Consumption Monthly Share
in1999 Jan. 426,552 8.70% in 1999 (for Industrial Productior Jan. 481,000 830%
Feb. 370,845 7.60% Feh. 160,000} 2.80%
Mar. 414,35_6' 850% Mar. 500,000 8.60%
Apr. 410,08 840% Apr. 560,000 9.60%
May 430,360} 8.80% May 580,000 10.00%
Jun. 424,044 8.70% Jun. 525,000 9.00%
Jul. 398,902) 8.20% Jul. 430,000 8.30%
Aug. 377,756 7.70% Aug, 420,000 7.20%
Sep. 402,659 8.20% Sep. 430,000 8.30%
Oct. 391,947 8.00% Oct. 550,000 9.50%
Nov. 410,006 840% Nov. 540,000 9.30%
Dec. 430,37 880% Dec. 530,000 910%
Future Plan 1999 4,857,693 Annual Growth Future Plan 1999 6,100,000 Annual Growth
(Same Level asin 1999) by 2005 4,887,893 0.00% (Same Level asin 1999) by 2005 25,000,000 26.50%
by 2010 4,887,393 0.00% by 2010 NA
by 2015 4,887,893 0.00% by 2015 NA
by 2020 4,887,893 0.00% by 2020 NA
astewater Discharged (m°) Ratio to Water Consumed Wastewater Discharged (m3 Ratio to Water Consumed
1999 3,625,784 80.00% 1998 2,800,000 43.10%
1999 3,910,314 80.00% 1999 2,700,000 44.30%
ater Sources OwnWell Water Sources OwnWell

Jordan Phosphate Mines Co. Ltd..

[Consumption in 1998 (ma) 40,000,000] Growth'98t0'99
(Consumption in 1999 (m3 37,000,000 -7.50%
[Seasondl Variation of Consumption Monthly Share
in1999 Jan. 45,000 8.40%
(Note: Does not match with Feb. 44,000 8.20%
theyear total) Mar. 45,000 8.40%

Apr. 45,000 8.40%

May 45,000 8.40%

Jun. 43,000 8.00%

Jul. 47,000 8.80%

Aug. 45,00 8.40%

Sep. 45,000 8.40%

Oct. 42,000 7.90%

Nov. 44,000 8.20%

Dec. 45,000 8.40%
[Future Plan (35% Reduction) ~ 1999 37,000,000 Annua Growth
(In 2010 to be shun down by 2005 | 37,000,000 0.00%
due to depletion of ore) by 2010 | 37,000,000 0.00%

by 2015 0 -100.00%

by 2020 0 0.00%

astewater Discharged (m®) Ratioto Water Consumed
1999 640,000) 160%
1999 620,000} 1.70%
ater Sources OwnWell
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Oil Shale Operations:

Background: The government of Jordan is encouraging International firms to invest in the
exploitation of oil shale crude material for the extraction of oil and hence secure local sources for
energy. A Canadian Company for the implementation of the above project therefore submitted a
technical proposal and pre-feasibility study to the Natural Resources Authority.

Description: Distillation of crude oil shale in Lajjoun area— Attarat/ Umm AL Ghadran, for the
extraction of oil and any other possible side products. Mining and oil shale operations would
require the use of 3.25 MCM during phase | of the project (2003 - 2008). Water needed
during the next phases is listed below:

Phase Year Total Quantity Per Year
(MCM)

[ 2003-2008 3.25

I 2008-2012 13.00

1 2012-2016 26.00

v 2016-end of project 39.00

MWI has permitted the use of local groundwater to secure the requirements during the first
phase of the project at 250 Fils/M3. However, additional quantities needed during the second
phase will be secured from other strategic water projects.

The Canadian firm is willing in the meantime to examine the possibility of recycling of water in
the oil shale operations, rainwater and surface water harvesting through the construction of
reservoirs, canals and wastewater treatment.

Project Status:aCanadian Company submitted A technical proposal and pre-feasibility study. A
local committee has been formed in order to negotiate the terms of the contract with the
Canadian Company. The Natural Resources Authority (NRA) has hired the services of an
International Consultant to help the local committee prepare the best contractual terms
necessary for the implementation of the project.

CYBER CITY INDUSTRIAL PARK:
JORDANIAN SCIENCE & TEHNOLOGY UNIVERSITY (JUST).

Background :-

The Government of Jordan encourages investment in the Information Technology Industries.

Industry and Information Technology Park Development Co. is presently developing an information and
Technology and Industrial (“Park”) within Jordan University of Science and Technology “JUST”.

The park Intends to promote the following social objectives-
Develop the Domestic products on the national level as a complete range of industrial, commercial, Leisure
and living facilities. Thiswill include Research Development, information Technology, Electronics
industry, ... etc.

Create employment opportunity, skill acquisition and growth in the country.

Description :-
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The tenants of the park will include Research and Development facility information Technology Industry, electronic
and other light industry. The creation of this industry would require the use of 7.5 million m*/year during three
phases of the project (2001-2004).

MWI studied the water resources availability in the region and found several alternatives to secure the water
regquirements of that industry. Drilling several wells to the upper aquifers (Ajlun Series) and deeper aquifers
*Kurnub and Zerqa) is an alternative.

The Water availability in the second and third phases of the project depends on the implementation of the Strategic
Water Projects as Alwihdeh dam, Disi Water Supply Project, ...etc.

Project Status:-

The Company is going to start construction of the infrastructurein the year 2001 and has applied for licenses for
drilling two wells tapping the upper aquifers on the site.
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Table1.5.2-7 Projection of Annual Growth Rate of Industrial Water Demand, Scenario 2

(Unit: JD million)

Item 1992 1993 1994 1995 1996 1997 1998 1999
Industrial Gross Output 365.9 376.4 454.6 490.6 463.6 487.2 491.9 508.9
at 1985 Prices
Source: Department of Statistics-National Accounts Division; National Accounts 1988-1999

L ogarithmic Regression Analysis
Item 1992 1993 194 1995 1996 1997 1998 1999
L ogarithm of IGO 5.90236] 5.930652] 6.119418| 6.195629| 6.139022| 6.188675| 6.198275| 6.232252

[[Correlation Coefficient || 0.874191|

Projection of IGO

Item 2005 2010 2015 2020
L ogarithm of IGO 6.54288] 6.768982| 6.995084| 7.221187
Natural Number of IGO 694.3 870.4 1091.3 1368.1
Annual Growth Rate 5.3% 4.6% 4.6% 4.6%

Explanation: Logarithmic regression analysis was performed on the industrial gross output data 1992 to 1999 to project fu
industrial water demand on the premise that industrial water demand grows in parallel with industrial gross o
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Table 1.5.2-8 Projection of Industrial Water Demand by Scenario, by Gover norate and by Target Year (MCM)

|_ 2005 2010 2015 2020
INDUSTRIAL_Sc. net losses sum net losses sum net losses sum net losses sum
AM 1.14 0.00 1.14 1.33 0.00 1.33 1.48 0.00 1.48 1.56 0.00 1.56
ZA 22.12 0.30 22.42 23.34 0.30 23.64 24.29 0.30 24.59 24.83 0.30 25.13
rM F 0.30 0.00 0.30 0.35 0.00 0.35 0.38 0.00 0.38 0.40 0.00 0.40
IR 8.74 0.15 8.89 8.97 0.15 9.12 9.14 0.15 9.29 9.24 0.15 9.39
AJ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
JA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BA 0.59 0.00 0.59 0.69 0.00 0.69 0.77 0.00 0.77 0.81 0.00 0.81
MA 0.23 0.00 0.23 0.26 0.00 0.26 0.29 0.00 0.29 0.31 0.00 0.31
KA 18.33 0.07 18.39 30.38 0.26 30.64 45.05 0.52 45.57 58.89 0.78 59.67
MN 9.32 0.00 9.32 10.86 0.00 10.86 12.05 0.00 12.05 12.72 0.00 12.72
TA 6.75 0.00 6.75 7.86 0.00 7.86 8.73 0.00 8.73 9.22 0.00 9.22
AQ 6.19 1.87 8.05 7.21 2.18 9.38 8.00 241 10.41 8.44 2.55 10.99
Total: 73.70 2.38 76.08 91.25 2.89 94.13 110.17 3.38 113.55 126.43 3.78 130.21
Differences to WB spread sheet are due to shift in net work supplied small industries from Municipal to Industries.

INDUSTRIAL_Sc. net losses sum net losses sum net losses sum net losses sum
AM 1.23 0.00 1.23 1.54 0.00 1.54 1.93 0.00 1.93 241 0.00 241
ZA 22.68 0.30 22.98 24.70 0.30 24.70 27.22 0.30 27.52 30.37 0.30 30.67
|:M F 0.32 0.00 0.32 0.40 0.00 0.40 0.50 0.00 0.50 0.63 0.00 0.63
IR 8.84 0.15 8.99 9.22 0.15 9.22 9.69 0.15 9.84 10.28 0.15 10.43
AJ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
JA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BA 0.64 0.00 0.64 0.80 0.00 0.80 1.00 0.00 1.00 1.26 0.00 1.26
MA 0.24 0.00 0.24 0.31 0.00 0.31 0.38 0.00 0.38 0.48 0.00 0.48
KA 19.48 0.07 19.55 33.14 0.26 33.14 51.03 0.52 51.55 70.21 0.78 70.99
MN 10.03 0.00 10.03 12.56 0.00 12.56 15.73 0.00 15.73 19.69 0.00 19.69
TA 7.27 0.00 7.27 9.10 0.00 9.10 11.39 0.00 11.39 14.27 0.00 14.27
AQ 6.66 2.16 8.82 8.34 2.81 9.81 10.44 3.66 14.10 13.07 4.76 17.83
Total: 77.40 2.68 80.07 100.10 3.52 101.57 129.31 4.63 133.94 162.67 5.99 168.66
[Remi nder: 2% losses of sudden expansions supplied by conveyor. These losses need to be regarded when preparing entry figures for losses module.
TNDUSTRIAL_Sc. net losses sum net losses sum net losses sum net losses sum
AM 1.05 0.00 1.05 1.21 0.00 1.21 1.39 0.00 1.39 1.61 0.00 1.61
ZA 21.49 0.30 21.79 22.54 0.30 22.84 23.74 0.30 24.04 25.13 0.30 25.43
I_T\/I F 0.27 0.00 0.27 0.31 0.00 0.31 0.36 0.00 0.36 0.42 0.00 0.42
IR 8.62 0.15 8.77 8.82 0.15 8.97 9.04 0.15 9.19 9.30 0.15 9.45
AJ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
JA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BA 0.54 0.00 0.54 0.63 0.00 0.63 0.72 0.00 0.72 0.84 0.00 0.84
tM A 0.21 0.00 0.21 0.24 0.00 0.24 0.28 0.00 0.28 0.32 0.00 0.32
KA 17.05 0.07 17.12 28.74 0.26 29.00 43.94 0.52 44.46 59.51 0.78 60.29
MN 8.54 0.00 8.54 9.85 0.00 9.85 11.36 0.00 11.36 13.11 0.00 13.11
TA 6.18 0.00 6.18 7.13 0.00 7.13 8.23 0.00 8.23 9.49 0.00 9.49
AQ 5.67 1.71 7.38 6.54 1.97 8.51 7.54 2.28 9.82 8.70 2.63 11.33
Total: 69.62 2.23 71.85 86.00 2.68 88.68 106.61 3.25 109.85 128.42 3.86 132.28
L osses 2% for Conveyors, % shown only for network connected industries!
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Table 1.5.3-3 Data for Projection of Touristic Water Demand

Tourism Data

1994 1995 1996 1997 1998 1999
1 2 3 4 5 6
1. Arrivals of Tourists
857610] 1073549] 1102752] 1127028 1256428| 1357822
2. Tourism Receipts JD Million
406.4] 462.5] 527.2] 548.8| 548.5]| 564.1
3. Total Nights Spent
2963576] 3505384| 3242319] 3248957 3179849] 3730941
4. - Classified Hotels
2145580] 2672732] 2536875| 2513353 2445389 2934108
I5. - Unclassified Hotels
817996 832652] 705444] 735604] 734460] 796833
6. Total Number of Beds
17709 20613 | 22735] 23777] 27050] 31765
7. - Classified Hotels
13692 16093] 17756/ 19074 21941] 26295
I8. - Unclassified Hotels
(l 4017] 4520 4979| 4703 5109] 5470
ICode No. [[Cor. Coef. Projections Annual Growth Rate
2005 2010 2015 2020 2005 2010 2015 2020 ||
1 0.96150 | 1875734 2314873 | 2754012 ] 3193151 5.5% 4.3% 3.5% 3.0
2 0.92136 769 922 1074 1227 5.3% 3.7% 3.1% 2.7%|
3 0.57062
4 0.66534 I
5 -0.37888 |
6 0.97964 45952 58900 71848 84795 6.3% 5.1% 4.1% 3.4%1
7 0.97899 39026 50723 62420 74116 6.8% 5.4% 4.2% 3.5%
8 0.925991 6926 8177 9428 10679 4.0% 3.4% 2.9% 2.5%
IBed Occupancy Rate
|_ 1994] 1995] 1996] 1997] 1998] 1999
[Total
45.85%] 46.59%| 39.07%] 37.44%] 32.21%] 32.18%
- Classified
42.93%| 45.50%] 39.14%] 36.10%| 30.54%] 30.57%
- Unclassified
55.79%]| 50.47%] 38.82%| 42.85%| 39.39%| 39.91%
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[Conversion to Logarithm |
1994 1995 1996] 1997 1998] 1999
1. Arrivals of Tourists - log
13.66190 | 13.88648 | 13.91332 | 13.93509 | 14.04378 | 14.12139
2. Tourism Receipts JD Million - log
6.00734| 6.13665| 6.26758| 6.30773]| 6.30719| 6.33523
3. Total Number of Beds - log
9.78183] 9.93368] 10.03166 | 10.07647 [ 10.20544 | 10.36612
4. - Classified - log
9.52457 | 9.68614| 9.78448| 9.85608| 9.99611| 10.17713
I5. - Unclassified - log
[ 829829| 8.41627| 851298| 8.45596| 8.53876[ 8.60703
[Projections (log)
Code No. [[Cor. Coef. 2005 2010 2015 2020
1 0.94891 [ 14.60484 | 15.00357 | 15.40230 | 15.80104
2 0.91060| 6.75911 7.07215 7.38518 | 7.69822 ]
3 0.98851 | 10.98425| 11.52447 | 12.06470| 12.60492
4 0.99104 | 10.87305| 11.48224 | 12.09144 | 12.70063
5 0.92094 ] 8.92185 9.18673 9.45161| 9.71649
[Code No. Projections Annual Growth Rate |
2005 2010 2015 2020 2005 2010 2015 2020 ||
1 2,201,919 | 3,280,714 | 4,888,047 | 7,282,867 8.4% 8.3% 8.3% 8.3u
2 862 1,179 1,612 2,204 7.3% 6.5% 6.5% 6.5%
3 58,938 101,161 | 173,633 298,021 10.9% 11.4% 11.4% 11.4%||
4 52,736 96,978 178,338 | 327,954 12.3% 13.0% 13.0% 13.0%|
5 7,494 9,767 12,729 16,589 5.4% 5.4% 5.4% 5.4%

Source: Ministry of Tourism

Explanation

: Two kinds of regression analysis was performed to the concerned variables shown above: simple and logarithmic.
There are three variables with higher correlation coefficients, namely tourist arrivals, total number of beds and
the number of beds for the classified hotels. As touristic water demand is considered to be more related to the
demand variable, touristic arrivals rather than the supply variable, number of beds, the growth rates of touristic
arrivals were ultimately adopted for the projection of future touristic water demand. The projections using
logarithmic regression analysis were used for Scenario 2 and those using simple regression analysis were
assigned for Scenario 3.
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Table1.5.3-4 Projection of Tourigic Water Demand by Scenario, by Governorateand by Target Year (M CM)

2005 2010 2015 2020

[TOURISTIC Sc.1 net losses 2004 um net losses 1594 um net losses 1594 Uum net losses 1594 um
IAM 0.82 0.20 1.02 1.04 0.18 1.23 1.18 0.21 1.39 1.34 0.24 1.57
[ZA 0.01 0.00 0.01 0.01 0.00 0.02 0.02 0.00 0.02 0.02 0.00 0.02
ME 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
IR 0.02 0.00 0.02 0.02 0.00 0.03 0.03 0.00 0.03 0.03 0.01 0.04
IAJ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
JA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BA 2.13 0.53 2.67 4.00 0.71 4.70 5.90 1.04 6.94 5.90 1.04 6.94
MA 1.88 0.47 2.35 3.75 0.66 441 5.57 0.98 6.55 5.57 0.98 6.56
KA 0.01 0.00 0.01 0.01 0.00 0.01 0.01 0.00 0.02 0.02 0.00 0.02
MN 0.10 0.03 0.13 0.13 0.02 0.16 0.15 0.03 0.18 0.17 0.03 0.20
TA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
IAQ 0.55 0.14 0.69 0.70 0.12 0.83 0.80 0.14 0.94 0.90 0.16 1.06
[Totd: 5.54 1.38 6.92 9.69 1.71 11.40 13.67 241 16.08 13.96 246 16.42

[TOURISTIC_Sc.2 net losses 2004 um net losses 1594 um net losses 1594 um net losses 159 um
IAM 1.02 0.26 1.28 1.52 0.27 1.79 2.27 0.40 2.67 3.38 0.60 3.98
ZA 0.01 0.00 0.02 0.02 0.00 0.02 0.03 0.01 0.04 0.05 0.01 0.06
|_M F 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.01 0.01 0.00 0.01
IR 0.02 0.01 0.03 0.03 0.01 0.04 0.05 0.01 0.06 0.08 0.01 0.09
IAJ 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.01 0.01 0.00 0.01
JA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
|'BA 411 1.03 5.13 6.19 1.09 7.29 6.19 1.09 7.29 6.19 1.09 7.29
[IMA 2.63 0.66 3.29 5.58 0.98 6.56 5.59 0.99 6.57 5.61 0.99 6.60
|IKA 0.01 0.00 0.02 0.02 0.00 0.02 0.03 0.00 0.03 0.04 0.01 0.05
MN 0.13 0.03 0.16 0.19 0.03 0.23 0.29 0.05 0.34 0.43 0.08 051
[TA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.01
IAQ 0.69 0.17 0.86 1.03 0.18 1.21 1.53 0.27 1.80 2.28 0.40 2.69
Tota 8.64 2.16 10.79 14.60 2.58 17.18 16.00 2.82 18.82 18.09 3.19 21.28

OURISTIC &3 net Tosses 2094 um net losses 1594 um net Josses 1594 Lum net Tosses 15%4 um
IAM 0.85 0.21 1.06 1.04 0.18 1.23 1.24 0.22 1.46 1.44 0.25 1.69
ZA 0.01 0.00 0.01 0.01 0.00 0.02 0.02 0.00 0.02 0.02 0.00 0.02
F\/IF 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
IR 0.02 0.00 0.02 0.02 0.00 0.03 0.03 0.00 0.03 0.03 0.01 0.04
IAJ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
JA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
BA 4.11 1.03 513 6.19 1.09 7.29 6.19 1.09 7.29 6.19 1.09 7.29
MA 2.63 0.66 3.28 557 0.98 6.55 5.57 0.98 6.55 5.57 0.98 6.56
KA 0.01 0.00 0.01 0.01 0.00 0.01 0.01 0.00 0.02 0.02 0.00 0.02
MN 0.11 0.03 0.13 0.13 0.02 0.16 0.16 0.03 0.19 0.18 0.03 0.22
[TA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
IAQ 0.57 0.14 0.71 0.70 0.12 0.83 0.84 0.15 0.98 0.97 0.17 1.14
[Totd: 8.30 2.08 10.38 13.70 242 16.12 14.07 248 16.55 14.44 255 16.99
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