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11. MADABA TREATMENT PLANT 
 
Madaba Treatment Plant receives its wastewater from the town of Madaba only (for details 
of the existing system refer to Section 11 of Annex 3.1). The sewered area is shown in 
Figure 11.1 
 
Due to the fact that Madaba’s existing Wastewater Treatment Plant is overloaded by 80 % 
a Feasibility Study was prepared to upgrade and expand the treatment capacity. The 
Consultant proposes to improve the treatment system by upgrading the plant utilizing an 
extended aeration process. The treatment facilities will consist of equalization ponds, 
primary treatment, extended aeration basins, secondary settling tanks, maturation ponds 
(using existing ponds), filtration and chlorination system. Sludge treatment and disposal 
includes gravity sludge thickeners, drying beds and disposal to land fill (see Figure 11.2).  
 
According to the Consultant the existing collection system is in a rather good condition and 
requires no improvements. 
 
With respect to the projection of the wastewater production the Consultant has chosen a 
capacity of 7,600 m3 /d for the new plant, which will be reached in about 2010 (see 
following table). 
 
At present about 40 ha are irrigated by the treated wastewater of the existing plant (see 
schematic layout in Figure 11.3a). One main (Line B) irrigates areas (operated by 
Corporation Society and Military Retired Corporation) within the treatment plant boundary. 
The main (Line A) irrigates agricultural land outside of the plant area (Hyasat farm and 
Fakhry farm). Irrigation is done by flood irrigation.  
 
The existing effluent reuse system shall be improved. Reuse areas are southwest of the 
existing treatment plant (see Figure 11.3b). The effluents may supply irrigation water for 
an area of about 300 ha in 2020 taking into account sudan grass and alfalfa as summer 
crops as well as barley and rye-grass as winter crops (see fo llowing table). A pump station 
is required to pump the effluent of the treatment plant to the about 10 m higher located 
proposed reservoir. 
 
As the additional area to be irrigated by the effluent from the treatment plant is not yet 
defined, the extended irrigation area is probably located near the existing irrigated area.  
 
Investment cost for proposed measures for improvement of treatment plant and of reuse 
system were estimated to 5.65 mio. JD (constant prices of 1996). Costs for operation and 
maintenance were found to be 196,000 JD per year. 
 
Construction work is tendered in 2000. 
 
 
Consultant’s Study Report: 
Hyundai Engineering Co., Ltd.: “Feasibility study and detailed design on the expansion 
development of the existing wastewater systems of Madaba and Ramtha. Feasibility study 
report. Madaba”, February 1996 
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12. MAFRAQ TREATMENT PLANT 
 
Mafraq disposes already of a wastewater collection, treatment and disposal system. (for 
details refer to Section 12 of Annex 3.1). After completion of proposed measures of 
rehabilitation and extension of the existing Mafraq Scheme the following communities will 
be connected: Mafraq, Mansoura, Aidoon Bani Hasan, Um Naam Ash Sharqi, Um Naam 
Al Garbi, Mezzeh, Al Ghadeer Alabyad, Tayeb Esem and Rajem Sabea Ash Shamali. 
Figure 12.1 shows the layout of the proposed sewerage system (TYPSA Study). 
 
In 1999 an additional report was prepared by J.M.Eller & Associates concerning the 
rehabilitation and extension of the treatment plant. Primary treatment will be provided by 
covered anaerobic lagoons, while secondary treatment will be based on sequencing batch 
reactors (SBRs). The anticipated effluent quality from the SBRs coupled with the 
additional treatment provided by deep reservoir treatment (DRT) storage for reuse shall 
eliminate the need of tertiary filtration or other types of polishing. Produced sludge will be 
digested in the anaerobic ponds and then dried in sludge drying beds. Figure 12.2 shows 
the proposed treatment system after extension. The projection of the wastewater production 
is shown in the following table (acc. to Eller Study). Final capacity of the treatment plant 
will be reached   
 

in 2020: 4,500 m³/d (34,000 connected inhabitants) 
 
At present, treated effluent is used for agricultural irrigation for fodder production inside 
the treatment plant. Future additional reuse area is identified northwest of the existing 
treatment plant (see Figure 12.3). A small pump station of low pump head is required to 
overcome the low geodetic height (1 – 5 m) and the pressure losses. Due to increasing 
effluents about 140 ha of land could be irrigated in 2020 taking into account alfalfa as 
summer crops and barley as winter crops (see following table).. 
  
The investment costs (for proposed extension and upgrading measures) based on 
preliminary design and 1999 prices (Eller Study) are: 
 

Treatment plant  5.00 million JD 
Distribution to irrigation 0.57 million JD 
 
Total base costs 5.57 million JD 
Physical contingencies (15 %) 0.84 million JD 
Engineering (15 %) 0.84 million JD 
 
Total investment costs 7.25 million JD 

 
 
A Feasibility Study for the sewerage system of Mafraq will be prepared by USAID. Terms 
of Reference were prepared in 2000. 
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Consultant’s Study Report: 
 
TYPSA, Symonds Travers Morgan and Universal Engineering Consulting: “Wastewater 
collection, treatment, disposal and/or reuse systems project for the catchment area of 
Yarmouk River and Jordan River. Final Report”, December 1998 
 
DAR: “Report on the rehabilitation and extension of the wastewater treatment plants Karak, 
Kufranja, Ma’an, Mafraq”, July 1999 
 
J.M.Eller & Associates: “Assessment of integrated wastewater treatment/reuse system for 
three candidate sites: Kufranja, Mafraq and Ma’an”, October 1999. 
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13. RAMTHA TREATMENT PLANT 
 
Due to the fact that Ramtha’s existing Wastewater Treatment Plant is overloaded a 
Feasibility Study was prepared to upgrade and expand the treatment capacity (for details of 
the existing system refer to Section 13 of Annex 3.1). The Consultant proposes to improve 
the treatment system by upgrading the plant utilizing an extended aeration process. The 
treatment facilities will consist of equalization ponds, primary treatment, extended aeration 
basins, secondary settling tanks, maturation ponds (using existing ponds), filtration and 
chlorination system. Sludge treatment and disposal includes gravity sludge thickeners, 
drying beds and disposal to land fill (see Figure 13.1).  
 
According to the Consultant the existing collection system is in a rather good condition and 
requires no improvements. 
 
With respect to the projection of the wastewater production the Consultant has chosen a 
capacity of 5,400 m3 /d for the new plant, which will be reached in about 2010 (see 
following table). 
 
At present about 37 ha are irrigated by the treated wastewater of the existing plant (see 
schematic layout in Figure 13.3a). One main (Line D) is used to irrigate about 7 ha within 
the treatment plant boundary. The mains outside of the plant area irrigate about 8 ha (Line 
C), 7 ha (Line B) and 15 ha (Line C) respectively. Irrigation is done either by drip or flood 
irrigation. It seems that the current mode of operation of the irrigation system is not as 
efficient as it could be.  
 
The existing effluent reuse system shall be improved. Presently irrigated area will be kept 
and supplied in the future. A pump station is required to pump the effluent of the treatment 
plant to the proposed reservoir. Excess water shall be discharged by a pipeline to the 
Campus of Science and Technology University for irrigation of irrigation of trees and 
bushes within the campus. If the treated effluent will not be used at the campus, alternative 
irrigable area is available north of the wastewater treatment plant (see Figure 13.3b). The 
effluents could supply irrigation water for an area of about 180 ha in 2020 taking into 
account alfalfa as summer crops and barley as winter crops (see following table).  
 
Investment cost for proposed measures for improvement of treatment plant and of reuse 
system were estimated to 4.395 mio. JD (constant prices of 1996). Costs for operation and 
maintenance were found to be 156,000 JD per year. 
 
Construction work is tendered in 2000. 
 
 
Consultant’s Study Report: 
Hyundai Engineering Co., Ltd.: “Feasibility study and detailed design on the expansion 
development of the existing wastewater systems of Madaba and Ramtha. Feasibility study 
report. Ramtha”, February 1996. 
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14. SALT TREATMENT PLANT 
 
Salt disposes already of a wastewater collection, treatment and disposal system (for details 
of the existing system refer to Section 14 of Annex 3.1). According to the proposed 
measures of extension the Salt Scheme will be limited to the town of Salt as it is presently. 
Figure 14.1 shows the layout of the proposed sewerage system (TYPSA Study). 
 
The project (TYPSA Study) foresees the extension of the existing Salt Treatment Plant 
designed for the wastewater production in 2020. The existing treatment process based on 
extended aeration will be applied also in future. Slow sand filtration will be added as 
tertiary treatment. Existing maturation ponds will serve as additional treatment downstream 
of the slow sand filters. Produced sludge will be treated by gravity thickeners, unheated 
anaerobic sludge digestion and decanter centrifuges. Figure 14.2 shows the proposed 
treatment system after extension. The projection of the wastewater production is shown in 
the following table (acc. to TYPSA Study). Final capacity of the treatment plant will be 
reached   
 

in 2020: 11,700 m³/d (105,000 connected inhabitants) 
 
The flanks of the Wadi Shua’ab valley are rather steep. Due to missing sufficient areas 
suitable for agricultural irrigation in the vicinity of the plant it is recommended to 
discharge the treated effluent into the Wadi Shua’ab mouthing into the Wadi Shua’ab 
Reservoir. From there water will flow to the Jordan Valley for ultimate reuse. 
 
The investment costs (for future extension measures) based on preliminary design and 
1998 prices (TYPSA Study) are: 
 

Treatment plant (primary and secondary treatment) 4.12 million JD 
Networks 4.56 million JD 
Tertiary treatment and pipeline (reuse system) 1.31 million JD 
Dam/storage (pond for reuse) 0 million JD 
 
Total base costs 9.99 million JD 
Physical contingencies 1.00 million JD 
Engineering 1.10 million JD 
 
Total investment costs 12.10 million JD 

 
According to the TYPSA Study Report proposed extension measures will be implemented 
between 2004 and 2005.  
 
Consultant’s Study Report: 
TYPSA, Symonds Travers Morgan and Universal Engineering Consulting: “Wastewater 
collection, treatment, disposal and/or reuse systems project for the catchment area of 
Yarmouk River and Jordan River. Final Report”, December 1998 
 
GWE: “Expansion and upgrading of the wastewater treatment plant at Salt. Design Report”, 
1991 
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15. TAFIELAH TREATMENT PLANT 
 
Tafielah disposes already of a wastewater collection, treatment and disposal system (for 
details refer to Section 15 of Annex 3.1). At present, there are no particular measures of 
extension of the existing facilities proposed. Figure 15.1 shows the layout of the sewerage 
system. 
 
Downstream of the headworks of the treatment plant two parallel trains exist for secondary 
treatment: Settling of solid matter of sewage takes place in the Imhoff tanks. Trickling 
filters and solid contact channels followed by secondary settling do biological treatment. 
Chlorination facilities are located upstream of the maturation pond.  Figure 15.2 shows are 
other resources than treated wastewater are scarce.  
 
It is expected that existing design capacity will be reached after  
 
 in 2005: 1,600 m³/d 
 
At that time rehabilitation and extension measures for the existing treatment plant will be 
required. 
 
The effluents may supply irrigation water for an area of about 50 ha in 2020 taking into 
account the demand for irrigation of eucalyptus/olives trees (see following table). A pump 
station is required to pump the effluent of the treatment plant to the about 20 m higher 
located proposed reservoir. Proposed wastewater reuse areas are presented in the Figure 
15.3. 
 
 
Consultant’s Study Report: 
J.M.Montgomery: “Municipal water distribution improvements and sewerage and 
stormwater drainage systems in Tafielah. Feasibility Study Report”, March 1983 
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16. WADI ARAB TREATMENT PLANT 
 
Wadi Arab Treatment Plant is part of the sewerage system considered by the long-term 
development in Greater Irbid Area (compare description of the Treatment Plant Irbid 
Central under Section 6). 
 
The plant was completed recently (in 1999). Presently the design capacity of the treatment 
plant is used to about 30 % only (for details of the existing system refer to Section 16 of 
Annex 3.1)..  
 
The projection of the wastewater production shows that the capacity of the plant (21,000 
m3/d) will be reached in about 2010 (acc. to Consultant’s Study Report, see following 
table). 
 
Presently, the effluent is discharged by a 15 km long pipeline (together with the effluent of 
Central Treatment Plant of Irbid) to the Jordan Valley for irrigation purposes. This long 
pipeline was constructed to protect the aquifer and groundwater resources located 
downstream of the plant, which are exploited for municipal water supply. 
 
There are no appropriate areas available for agricultural irrigation along the narrow valley 
of Wadi Arab reusing the quantities of the plant’s treated effluent.  
 
It is proposed to reuse the treated effluent of Irbid Central Plant together with Wadi Arab 
Plant (compare Section 6) in Jordan Valley to produce mixed crops (see Wadi Arab 
Irrigation Complex, Figure 16.3).  
 
In July 2000 the Ministry of Water and Irrigation prepared Terms of Reference for a study 
for reuse of treated wastewater for the Greater Irbid Area. It is proposed that the German 
Development Bank (Kreditanstalt fuer Wiederaufbau, KfW) will finance this study. 
 
 
Consultant’s Study Report: 
RRI, DAR and Sigma: “Technical, economical and financial Feasibility Study. Phase B. 
Feasibility study of preferred alternatives for wastewater collection and treatment systems 
in the Greater Irbid area.”, March 1992 
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