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Wastewater is the by-product of any uses of fresh 
water. There are household uses such as showering,  
dish washing as well as the industrial uses. 
 
The term “sewage” is often used to refer to 
wastewater, but is more properly applied to domestic 
(household) wastewater. 
  

 

Wastewater 
 



Wastewater Discharge Pipe 



Wastewater pollutants need to be removed to 
to protect the environment and ensure public 
health. 

Why Treat Wastewater? 



Wastewater in Jordan 
 
120 million cubic meters (2012) 
 

Type of Use 
 

Volume 
(MCM1/year) 

Treatment plant 

Agriculture 87 Al-Samra 

Fodder 4 Baq'a 

Jordan River 7 Irbid & Wadi 
Arab 

Forest 0.1 Jiza 

- 0.1 Tal Mantah 

Landscape 0.05 Public Security 
Dept/Mogablain 

MCM = Million Cubic Metres 



On-site wastewater reuse can reduce water 
consumption in both urban and rural households. 
Advantages of reuse: 
1. Reduces water bills. 
2. Uses fewer water resources. 
3. Decreases the amount of pollution going into 

environment. 
4. Decreases demand on infrastructure for sewage 

transport, treatment and disposal, allowing it to 
work better and last longer. 

 

Wastewater Reuse 



Item Unit Value Comments 
Current green area (m2) 18,500 

Additional available green area  (m2) 15,500 

External potentially available 

green area 
(m2) 90,000 Jordan Telecommunication (JT) 

vacant land used for towers. Final 

agreement between PSD and JT 

about irrigating part of JT landscape 

using the treated effluent has not 

been reached yet. 
Total area of buildings (m2) 57,703 

Potential total number of 

occupants 
2,466 Around 10% of the occupants are 

expected to be on call over 24 

hours. 
Total numbers of daily served 

meals  
3,000 

Amount of daily produced 

laundry 
(kg) 15,000 

The Public Security Directorate in numbers. 



PSD Wastewater Characteristics 

Parameter 

Unit Average 

Value 

Average Value 

w/o Restaurant 

pH (Acidity) 8.33 

COD (Chemical Oxygen Demand) mg/l 1,725 1,262 

BOD5 (Biological Oxygen Demand) mg/l 745 320 

TSS (Total Suspended Solids) mg/l 788 225 

TVSS (Total Volatile Suspended Solids) mg/l 590* 200 

TKN (Total Kjeldahl Nitrogen) mg/l 175 210 

NH4
+-N (Ammonia Nitrogen) mg/l 133 190 

Ptot  (Total Phosphorous) mg/l 52* 49 

PO4-P (Phosphate) mg/l 12* 

FOG (Fat, Oil & Grease) mg/l 43 9 

MBAS (methylene blue active substance) mg/l 0.75 0.57 

SO4- (Sulphate) mg/l 34 33 

CL- (Chlorine) mg/l 203 217 

E.coli (Escherichia coli) MPN/100ml 5.7x107 2.4x107 

HCO3
- (Bicarbonate) mg/l 759 835 

Mg++ (Magnesium) mg/l 18 9 

Ca++ (Calcium) mg/l 76 28 

Nematode eggs egg/5l Not seen Not seen 



pH – the Potential of Hydrogen: 
The Potential of Hydrogen is a measure of 
the acidity or alkalinity of an aqueous solution. 

TWW-Specific Terminology 



BOD - Biochemical Oxygen Demand: 
Since oxygen is required in the breakdown or 
decomposition process of wastewater, its 
"demand" or Biochemical Oxygen Demand, is a 
measure of the concentration of organics in the 
wastewater. 
  
 
 
 

TWW-Specific Terminology 



 



COD - Chemical Oxygen Demand: 
The amount of chemical oxidant required to 
breakdown the wastes, also an indicator of the 
concentration of organics. 

TWW-Specific Terminology 



      Low BOD      High BOD 

 



TWW-Specific Terminology 

DO - Dissolved Oxygen: 
The amount of oxygen dissolved in the water. 
Measured in milligrams per liter (ml/l). 



TWW-Specific Terminology 

TDS - Total Dissolved Solids: 
The combined total of all dissolved solids in 
wastewater, both organic and inorganic and very 
fine, such as colloidal minerals.  
 



TSS (mg/l)  
Total Suspended Solids  
 
Include all particles 
suspended in water which 
will not pass through a filter. 
 

TWW-Specific Terminology 



TVSS - Total Volatile Suspended Solids:  
The solids which are lost during ignition (by 
burning) for 15-20 minutes at 550  ± 50°C.  In 

general, volatile solids are made up of organic 
material. 
  
  

TWW-Specific Terminology 



TKN - Total Kjeldahl Nitrogen: 
Is the sum of organic nitrogen, ammonia (NH3), 
and ammonium (NH4

+) in the chemical analysis 
of wastewater. 

TWW-Specific Terminology 



FOG - Fats, Oils and Grease: 
Grease is “hydrophobic” which means it prefers 
to cling to surfaces that are free of water. 
 
Large amounts of oil and grease in wastewater 
can cause sewer lines to clog, sewer lift station 
failures, wastewater treatment plant problems 
and environmental concerns. 
 

TWW-Specific Terminology 





FOG - Fats, Oils and Grease: 
Residual fats, oils, and grease (FOG) are by-
products that food service establishments must 
constantly manage.  
 
Typically, FOG enters a facility’s plumbing system 
from washing dishes/pots, floor cleaning, and 
equipment cleaning. 



1. Never pour oil or grease down the drain. 
2. Do not use hot water to wash grease away. 
3. Use a paper towel to wipe up small amounts 
of cooking oil and then throw the towel in the 
trash. 
4. Scrape food scraps, oils, and grease from 
dishware and cooking equipment prior to 
washing to keep grease out of cleaning water. 
5. Pour cooled grease into a can, let it solidify, 
and then put the can in the trash. 
 

How can you help? 



Demonstration of On-Site Best 
Management Practices 
www.gbra.org/fog.swf  
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• Is the removal of pollutants from wastewater 
to a desired level based on the intended 
purpose of reuse? 

Wastewater Treatment   



Sequence Batch Reactor (SBR) 
 
SBR reactors treat wastewater in batches. 
Oxygen is bubbled through the wastewater to 
reduce  (BOD) and  (COD) which makes the 
effluent suitable for discharge to surface waters 
or for use on land. 
 

Wastewater Treatment Process 



 



Wastewater Reuse 



 







 
1. School yards 
2. Parks 
3. Highway medians 
4. Golf courses 
  
 

Landscape Irrigation 



Yards 





Salts, pathogens, heavy metals and pesticides 
are commonly found in wastewater and are 
harmful to people and the environment. 
 

 The Need for Safety Practices 



 



1. Use simple filtration techniques. 
2. Wear protection gear (gloves, hat, and boots) 

during the irrigation. 
3. Using protective clothing (materials that are 

water-proof). 
4. Subsurface irrigation can give the greatest 

degree of health protection. 

Ways to Reduce Health Risks 



In arid zones such as Jordan, where evaporation 
is high, the dissolved salts in irrigation water are 
significant. 
 
The properties of the soil such as structure and 
permeability are sensitive to the quality of 
irrigation water. 

Evaluation of Irrigation Water Quality 



A. Salinity 
B. Specific ion toxicity 
C. Water infiltration rate 
D. Other problems 

Management Problems with 
Irrigation Water    



A. Salinity 

The electrical conductivity 
(EC) of water is measure of 
the total dissolved solids 
(TDS) concentration or the 
salinity of irrigation water. 
 
Salinity (of soil or water) 
affects plant growth 
negatively. 

 
 
 
 
 

 



Good drainage is essential to allow movement 
of water and salt below the root zone. 
 

Consequently, soil salinity will reach a constant 
value dependent on the leaching fraction. 

Managing Salinity 





The ions of most concern in wastewater are 
sodium, chloride and boron. 
 
In severe cases, these elements tend to 
accumulate in plants and soils resulting in health 
hazards for consumers.   

B. Specific Ion Toxicity 



The high sodium content in TWW causes 
deterioration of the physical conditions of soils 
(i.e. the formation of crusts). 
 

If the infiltration rate is reduced it is impossible 
to supply the landscape with enough water. 

C. Water Infiltration Rate  



Clogging problems affect sprinkler and drip 
irrigation systems, however drip irrigation 
systems are more susceptible to clogging. 

D. Other Problems  
- emitter clogging 









• Adequate treatment and filtration 
• Flushing of the irrigation system 

Emitter Clogging - Solutions: 



 



Fertigation means irrigation plus fertilization, 
which can be done  through buried drip lines, 
surface drip lines, or through sprinklers. 
 
To reduce the dependence on freshwater and 
maintain a constant source of irrigation water 
throughout the year, wastewater of varying 
qualities can be used in agriculture. 
 

Fertigation 



The nutrients in TWW provide fertilization value 
for landscape production. 
 
Nutrients that are important include Nitrogen 
(N) and Phosphorus (P). 
 
Caution! TWW has excessive amounts of 
Nitrogen (N)! 
 
 

Fertigation and TWW  



Wastewater used for fertigation, depending on 
its initial composition, should undergo…  
 physical treatment to prevent clogging of 
the irrigation system, and  
 biological treatment to prevent health 
hazards. 
  

Fertigation and TWW 



Thank you! 
 
For follow-up, contact: 
Methods for Irrigation and Agriculture (MIRRA) 
T 06-568 79 73 
E info@mirra-jo.org  
I www.mirra-jo.org  
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