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ANNEX to 2.2.4

Treatment Facilities



The Study on Water Resources Management of The Hashemite Kingdom of Jordan
Final Report/Supporting Report Part-B “Pre-Feasibility Study”

BASIC DATA OF TREATMENT PLANT:
(Data of 1999, if not ancther year indicated)

Town:

Govemorate:
Treatment plant:

Date of visit
Responsible engineer:
Contacted person:
Telephone:

Population
Tot.population living in towns with sewerage: inhabitants
Population growth %

Wastewater disposal
Public system %
Cesspodls %
Others %

Wastewater collection
Towns/villages connected {the most important) -

Population connected (as coverage freatment) c
Coverage %
Important industries -
Nurnber of stormwater overflows works no.
Length of sewers km
Length per connected capita nvc
House connections h.c.
Capita per house connection c/h.c.
Return factor (acc. to Design Report) -
Monthly peak factor -
Employees for wastewater collection E

Factor: Sewer length per connected capita/coverage

SB2-1

As-Samra

Amman

Armman
As-Samra
9.3.2000
Mohamed Saleh
Mohamed Saleh
3713811936

2.170.000
3,6

Amman {part belonging to Wadi Zarga Basin),
Zarga, Russeifa, Hashimiyya

1.951.000

20

37 indusiries {slaughterhouse etc.)

1.500,0
c8
105.883
184
087
1,10
133

0,9



The Study on Water Resources Management of The Hashemite Kingdom of Jordan
Final Report/Supporting Report Part-B “Pre-Feasibility Study

BASIC DATA OF TREATMENT PLANT: As-Samra
3
Wastewater treatment
Wastewater treatment technology WSP
Wastewater treatment technology Wastewater stabilisation ponds
In operation since 1985
Composed of treatment facilities
Facility Screen (in Ain Ghazal)
Number of units - 2 (autom.)
Total dimension -
Facility Aerated grit cham. (in Ain Ghazal)
Number of units - 2
Total dimension
Facility Anaerobic ponds
Number of units - 3x2
Total dimension
Facility Facultative ponds
Number of units - 3x4
Total dimension
Facility Maturation ponds
Number of units - 3x4
Total dimension
Facility Chlorination unit
Number of units - 1
Total dimension -
Facility -

Number of units - -
Total dimension -
Facility -

Number of units - -
Total dimension -
Facility -

Number of units - -
Total dimension -
Facility -

Number of units - -
Total dimension -

Remarks: Total ponds’ area: 181ha
Installed capacity m%d  68.000
Popufation served (assuming 65 g/c/d) c 1.951.000
Coverage (assuming 65 g/c/d) % 90
Inflow treaiment plant {average) m>d 166.855
MCM/a 60,902
Estimated losses by seepage/evaporation % 25
Estimated effluent of the treatment plant m3fd 125.141
MCM/a 45677

BODs-load influent (according to WAJ data) mg/| 760

kg/d 126.810

ta 46.286
BODs-load effluent (according to WAJ data) mg/l 118

ka/d 14.767

ta 5.380
Fecal coliforms at effluent {acc.to WAJ data) 1100 mt 140,000
Helminth eggs eggs/l 0
Spec.wastewater generation l/c/d 86
Spec.BODs-load gfc/d 65
Total dissolved solids (TDS) at effluent mg/l 1.258

Sludge management -

SB2-2



The Study on Water Resources Management of The Hashemite Kingdom of Jovdan
Final Report/'Supporting Report Part-B "Pre-Feasibility Study

BASIC DATA OF TREATMENT PLANT:

Cost of wastewater treatment

Operation and meintenance cost
Operation/maintenance cost related to influent

Performance of wastewater collection

Employees for wastewater collection
Number of employees per 1,000 house conn.
Recommended number of employees
Nurmber of employess per krn sewer
Average number of complaints per month
Average number of complaints per km sewer

Performance of wastewater treatment

Treatment efficiency (BOD; acc.to WAJ data)
Expected efficiency (acc.to experience)

Used treatrent capacity (hydraulic)

Odor problems

Specific treatment problems

Power-cuis

Operation/maintenance arrangement available
Employees for wastewater treatment
Recommended number of employees (WWTP)

Environmental impacts of effluent

Discharge of effluent into
Requiremenis acc. to JS 893/1985
{according to WAJ data)

Reuse of effluent for agricultural irmigation

Passible reuse (acc. to JS 893/1995)
Practice of restricted imigation
Practice of unrestricted irrigation
Imigation near treatment plant

JD’a
Jo¥r®

E
E/1000 h.e.
E/1000 h.c.

E/10km
1/month
1/month/km

%
%
%

donums
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As-Samra

625.620
0,010

133
1.3
2-4
09

0,0

84

80-90

245

ves

overloading of plant

no problem
o

50
57

Wadi Dhuleil to Wadi Zarga to King Talal Reservoil
not respected

resiricted irrigation only

at plant site and upstream of King Talal Reservoir
downstream of King Talal Reservoir (after dilution)
3.300



ANNEX to 2.5.4

Sewerage System



The Study on Water Resources Management of The Hashemite Kingdom of Jordan
Final Report/Supporting Report Part-B "Pre-Feasibility Study

Table 1a: Tarig System Expansion Required in Different Years
Area Existing Required Diameter by Years Construction | Length | Dia-
Diameter Year meter
2000 | 2005 | 2010 | 2015 | 2020 | 2025
Tariq 200 200 300 300 400 400 400 2005 320 460
Tarig 200 200 300 300 400 400 400 2005 50 400
Tariq 200 200 400 400 400 400 500 2025 59 500
Tariq 200 200 200 300 300 300 400 2010 35 400
Tariq 300 300 300 300 400 400 500 2015 102 500
Tarig 300 300 300 300 300 300 400 2025 51 400
Tariq 300 300 300 300 300 4060 400 2020 103 400
Tarig 300 300 300 300 300 300 400 2025 229 400
Tariq 300 300 300 300 300 300 400 2025 573 400
Tarig 300 300 300 300 400 400 500 2015 70 500
Tarig 300 300 300 400 400 500 500 2010 70 500
Tariq 300 300 300 300 300 300 400 2025 148 400
Tariq 300 300 300 300 300 400 400 2020 210 400
Tariq 300 300 400 400 500 500 600 2025 204 600
Tarig 300 300 300 300 300 300 400 2025 210 400
Tariq 300 300 300 300 300 300 400 2025 259 400
Tariq 300 300 300 300 300 300 400 2025 395 400
Tariq 300 300 300 300 300 400 400 2020 40 400
Tarig 300 300 400 400 500 500 600 2025 49 600
Tarig 300 300 300 300 300 300 400 2025 108 400
Tariq 300 300 300 300 400 400 500 2015 384 500
Tariq 300 300 300 300 300 400 400 2020 270 400
Tariq 300 300 300 300 300 300 400 2025 310 400
Tariq 300 300 300 300 300 300 400 2025 111 400
Tariq 300 300 300 400 400 500 500 2010 123 500
Tarig 300 300 300 300 300 300 400 2025 75 400
Tariq 300 300 300 300 300 300 400 2020 463 400
Tariq 300 300 300 300 300 300 400 2025 245 400
Tariq 300 300 300 300 300 400 400 2020 1356 400
Tariq 300 300 300 300 300 300 400 2025 490 400
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The Study on Water Resources Management of The Hashemite Kingdom of Jordan
Final Report/Supporting Report Part-B “FPre-Feasibility Study

Table 1b: Marka System Expansion Required in Different Years
Area | Existing Required Diameter by Years Construct. | Length | Dia-
Diameter Year meter
2000 | 2005 | 2010 | 2015 | 2020 [ 2025
Marka 300 300 300 300 400 400 400 2015 45 400
Marka 300 300 400 400 500 500 600 2015 45 600
Marka 300 300 400 400 500 500 600 2023 114 600
Marka 300 300 300 400 400 500 500 2010 55 500
Marka 300 300 300 300 400 400 400 2015 13 400
Marka 300 300 300 300 300 400 400 2020 330 400
Marka 300 300 300 300 400 400 400 2015 560 400
Marka 300 300 300 400 400 500 500 2010 816 500
Marka 300 300 400 400 500 5060 600 2025 860 600
Marka 300 300 400 500 500 500 600 2025 788 600
Marka 300 300 300 400 400 500 500 2010 810 500
Marka 300 300 300 300 300 300 400 2025 201 400
Marka 300 300 300 300 300 400 400 2020 615 400
Marka 300 300 400 400 500 500 500 2005 221 500
Marka 300 300 400 400 500 500 500 2005 274 500
Marka 300 300 300 300 300 300 400 2025 496 400
Marka 300 300 300 400 400 400 500 2010 250 500
Marka 400 400 400 400 500 600 600 2015 60 600
Marka 400 400 600 600 700 700 700 2010 337 100
Marka 400 400 500 600 700 700 700 2010 260 700
Marka 400 400 400 400 500 600 600 2015 592 600
Marka 400 400 400 400 400 500 600 2015 805 600
Marka 400 600 700 700 800 800 900 2013 564 900
Marka 500 500 700 700 700 800 900 2020 1260 900
Marka 500 500 500 500 500 500 700 2025 220 700
Marka 1200 1200 1300 1300 1300 1300 1400 2005 70 1400
Marka 1200 1200 1200 1300 1300 1300 1300 2010 562 1300
Marka 1200 1200 1200 1300 1300 1300 1300 2010 595 1300
Marka 1200 1200 1200 1300 1300 1300 1300 2010 284 1300
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The Study on Water Resources Management of The Hashemite Kingdom of Jordan
Final Report/Supporting Report Part-B "Pre-Feasibility Study

Table 2: Zarqa System Expansion Required in Different Years
Existing Required Diameter by Years Construction .
Area | byometer | 2000 | 2005 | 2010 | 2015 | 2020 | 2025 Year Length | Diameter
Zarga 800 800 800 800 800 1000 1100 2020 260.6 1100
Zarqa 800 800 800 800 800 800 1000 2025 605.1 1000
Zarga 300 800 200 800 800 800 1000 2025 4834 1000
Zarqa 400 400 400 400 400 400 600 2025 244.3 600
Zarga 500 500 500 500 600 600 700 2010 210.0 700
Zarga 300 300 300 400 400 400 500 2010 400.4 500
Zarga 500 700 700 800 900 900 1000 2000 1225.6 1000
Zarga 400 400 400 400 400 4060 600 2025 166.6 600
Zarqa 400 400 A0 400 400 400 500 2025 184.4 500
Zarqa 300 300 300 300 300 300 400 2025 135.6 400
Zarga 300 300 300 300 300 300 400 2025 3775 400
Zarga g00 800 800 800 800 800 1006 2025 406.8 1000
Zarqa 800 800 800 800 800 800 1000 2025 361.2 1000
Zarqa 1000 1060 1000 1200 1400 1400 1600 2010 3273 1660
Zarqa 300 300 300 400 400 400 300 2010 156.9 500
Zarqa 1000 1000 1000 1000 1200 1300 1400 2015 110.0 1400
Zarqa 300 300 300 300 400 400 400 2015 210.1 400
Zarga 400 400 400 400 500 500 600 2015 195.0 600
Zarqa 300 300 300 300 300 300 400 2025 126.2 400
Zarqa 300 300 300 300 300 300 400 2025 530.0 400
Zarqa 400 400 400 400 400 400 500 2025 272.6 500
Zarga 1600 1000 1200 1400 1600 1600 1900 2005 546.7 1900
Zarga 1000 1000 1000 1200 1400 1400 1600 2010 3513 1600
Zarqa 800 800 1000 1200 1300 1400 1600 2005 3525 1600
Zarqa 800 800 800 1000 1060 1100 1300 2010 372.1 1300
Zarqa 500 500 500 500 500 500 700 2025 519.2 700
Zarqa 500 500 500 500 500 600 700 2020 381.4 700
Zarqa 500 500 500 500 500 500 700 2025 386.2 700
Zarqa 600 600 600 600 600 600 700 2025 522.8 700
Zarqga 800 800 800 800 1000 1600 1400 2015 429.6 1400
Zarqa 400 400 400 600 600 700 700 2010 3134 700
Zarga 500 500 500 300 700 700 700 2015 251.3 700
Zarqa 800 1000 1100 1200 1400 1400 1600 2000 376.8 1600
Zarqa 800 800 800 800 1000 1100 1200 2015 2184 1200
Zarqa 800 800 800 800 1000 1600 1200 2015 218.0 1200
Zarga 300 300 300 400 400 500 500 2010 232.4 500
Zarga 300 300 300 300 400 400 500 2015 4339 500
Zarga 500 T00 700 200 900 1000 1000 2000 945.6 1000
Zarga 300 300 300 300 400 400 400 2015 421.7 400
Zarqa 400 400 400 400 400 500 600 2020 3504 600
Zarqa 500 500 700 700 700 800 900 2005 573.3 900
Zarga 500 500 700 700 800 9060 1000 2005 633.6 1000
Zarga 500 500 700 700 700 800 900 2005 611.8 900
Zarqa 500 500 700 700 800 900 1000 2005 970.4 1000
Zarqa 1000 1000 1000 1300 1300 1400 1600 2010 500.0 1600
Zarqa 1000 1000 1000 1200 1400 1400 1600 2010 60.0 1600
Zarqa 500 500 700 700 800 800 900 2005 531.0 900
Zarqa 500 500 500 700 700 800 800 2010 560.0 800
Zarqa 500 500 700 700 700 800 900 2005 574.0 900
Zarga 500 500 500 300 500 500 700 2025 36.0 700
Zarqa 400 500 500 600 600 600 700 2015 163.0 T00
Zarqa 400 400 400 400 400 400 600 2025 526.0 600
Zarqa 300 300 300 400 400 500 500 2010 993.0 500
Zarga 300 400 400 400 400 4060 400 2000 561.0 400
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ANNEX to 2.7.2

Investment Costs
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Investment cost for sewerage network (Wadi Zarga System)

Area 2005
DN400 | DN5S00 | DNG600 | DN700 | DN8G0 | DN90O0 | DN1000 | DN1100 | DN1200 | DN1300 | DN1400 | DN1500 | DN1600 | DN1700 | DN1800 | DN1900 1 Tofal
Marka & Tariq 370 405 70 353 547
IZarga 2290 1604
Ruseifa 811 2568 839
Hashimiyya
Total 370 495 0 0 0 3101 1604 0 0 0 70 2568 1192 o 0 547
Unit Cost JD/ m}) 70 75 85 89 98 115 132 138 150 160 195 265 310 338 355 445
Total Cost 26900 i 37125 0 0 0 356581 | 212241 0 0 0 13650 | 680414 | 369458 0 0 243282 11938650
Area 2010
DN400 [ DN500 | DNGOC | DN700 | DNS00 | DN900 | DN1000 | DN1100 [ DN1206 | DN1300 | DN1400 | DN1500 | DN1600 | DN1700 [ DN1800 | DN1900
Marka & Tarig 35 2124 597 1441
Zarga 1783 523 560 372 1239
Ruseifa 663 509 558
Hashimiyya
Total 35 3907 0 1120 | 1223 0 0 0 509 1813 0 558 1239 0 0 0
Unit Cost 70 75 85 89 98 115 132 138 150 160 195 265 310 338 355 445
Total Cost 2450 |{293003 0 99716 | 119834 0 0 0 76335 [ 200096 0 147817 | 383966 0 0 0 1413217
Area 2015
DN400 | DNS00 ; DN600 | DN700 | DNSOC | DN90Q | DN1000 | DN1100 | DN1200 | DN1300 [ DN1400 : DN1500 | DN1600 | DN1700 [ DN1800 | DN1900
Marka & Tarig 618 556 1502 564
Zarga 6532 434 195 414 436 540
Ruseifa 4286 510 194
Hashimiyya 380
[Total 1250 920 1697 4700 0 564 0 0 1326 0 540 194 0 0 0 0
Unit Cost 70 75 85 89 98 115 132 138 150 160 195 265 310 338 3565 445
[Total Cost 87486 [ 74243 | 144245 | 418282 0 64860 0 0 198885 0 105222 | 51304 g 0 0 0 1144527
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Area 2020
DN400 | DN500 | DN600 | DN700 | DNB00 | DNGDO | DN1000 | DN1100 | DN1200 [ DN1300 | DN1400 ; DN1500 | DN1600 | DN1700 | DN1800 | DN1900
Marka & Tarig 3387 1260
Farqa 350 381 261
Ruseifa 972
Hashimiyya 266
Total 4358 0 350 361 o 1260 0 0 527 0 0 0 0 0 0 0
Unit Cost 70 75 85 89 98 115 132 138 150 160 195 265 310 338 355 445
[Total Cost 305116 0 20784 | 33045 0 144900 0 0 79050 0 0 0 0 0 0 0 592795
Area 2025
DN400 | DNS0O0 | DN600Q | DN700 { DN800 [ DN900 | DN1000 ; DN1100 | DN1200 | DN1300 ; DN1400 | DN1500 | DN1600 | DN1700 | DN1800 | DN1900
Marka & Tarig 3901 59 2015 220
Zarqa 1169 457 937 1484 1857
Ruseifa 1153
Hashimiyya 1205 1503
Total 7428 516 2952 | 1704 Q 0 3359 0 0 1] 0 n Q 0 Q0 Q
lUnit Cost 70 75 85 89 98 116 132 138 150 160 195 265 310 338 355 445
[Total Cost 519081 | 38700 | 250912 | 151674 0 0 144516 o] 0 0 0 0 0 0 0 0 1405782
6494970

uvpsor fo wopSury dHWAYSUE] Y [ Jo [aWaSDUDHY SI2N0SIY 4210 U0 Apnig Y[

Apns Anpqisva J-aid,, g-1vd jioday Bunioddngpioday jould



ANNEX to 2.8.2

Economic and Financial Analysis
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Economic and Fmancial Analysis

1. Financial Analysis

13 Preparation of Cost Benefits Streams

setting Project Life

v

Entering O & M Cost

v

Preparation of Cost Stream

21 Calculation of Financial Criteria and Financial Evaluation

Azsuming Discount Fate

Anmialization of Trutial Cost —»

Entering Annual Influent Flow
{ Minus & dministrative Loss )

v

Estirnating Tt Value of Tnfluent

v

Preparation of Benefits Stream

L g [Calculation of Financial Crteria;

FIEE, MNPV, Wastwater Price, etc.

L Financial Evalnation

Methodology for Economic and Financial Analysis of Wadi Zarqga Wastewater Treatment Project
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2. Economic Analvsis

1% Preparation of Cost Benefits Streams

v

=etting Project Life — || Annuahzation of Tihial Cost

v

Entenng Annual Influent Flow

Initial Cost: Foreimn Components
Local Components:
Traded
Hon-Traded

Entering © & M Cost

v

'

Estimating TTnit Vahie of
Influent

v

Preparation of Cost Stream

Preparation of Benefits Stream

21 Calculation of Econotmic Criterta and Econotnic Evaluation

Agsummg OCC -

Calculation of Econemic Cntena:
EIRE, MNPV, Wastewater Price, etc.

Econemc Evaluation

MMethodology for Economic and Financial Analysis of Wadi Zarqa Wastewater Treatment Project
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ANNEX to 2.8.3

Financial Statements
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Preparation of Projected Financial Statements

1. Setting Pre-Conditions

Setting Projection Period

.

[Financial Sources of Tnifial Cost:
Ezternal Sources
Domestic Sources

Lending Terms for Esternal Resources:
Interest Rate

Eepayment Period
Grace Perlod

Average
Depreciation Period

2. Preparation and Evaluation of Projected Fimancial Statements

Financial Cost Benefits Streams

Pre-Conditions

Preparation of Fiancial Statements:
Income Statement
Funds Statement
Balance Sheet

Estimation and Evaluation
of
Managerial Indices

Methodology for Preparation of Financial Statements for Wadi Zarqa Wastewater Treatment Project
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