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1. Understand why and how to identify potential threats to source water from 
wastewater, especially onsite septic systems 

 

2. Understand the mechanics of wastewater treatment and how septic systems can 
threaten ground and surface water supplies 

 

3. Gain familiarity with a range of technical and management options for addressing 
threats from wastewater contamination 

 

4.   Understand the major categories of project planning activities 

 

5. Understand the importance of recording data in a retrievable, useable and shareable 
format 

 

6. Reuse of wastewater as a marginal source 

 

7. Safe disposal of sludge on the environment 

 

Objectives of Wastewater management 



Sources of Wastewater  

(Major Components) 

1. Domestic:  food, soap and detergents, bathroom (fecal and urine), and paper. 

1.1. Gray water: Washing water from the kitchen, bathroom, laundry (without faeces and urine) 

1.2. Black water: Water from flush toilet (faeces and urine with flush water) 

1.3. Yellow water: Urine from separated toilets and urinals 

1.4. Brown water: Black water without urine or yellow water 

 

2. Commercial:  bathroom and food from restaurants and other “stores.” 

3. Industrial: highly variable, dependent on industry, controlled by pre-treatment regulations. 

4. Runoff from streets:  sand and petroleum and tire residues (infiltration, not a direct 

discharge). 

  

   



Physical Characteristics 

• Solids 

 

   - Total solids:  residue after evaporating all water (50% volatile and 50% 

fixed) 

 

   - Suspended solids:  residue retained on a filter (75% volatile and 25% fixed). 

 

   - Dissolved solids:  residue passing through a filter (40% volatile and 60% 

fixed). 

 

   - Settleable solids:  residue after one hour settling in an Imhoff cone (ml/L) 

(the indicator of primary sludge). 

 



Physical Characteristics cont. 

• Odors:  Odors are caused by gases produced by anaerobic decomposition of 

wastewater (driven by microorganisms and limited oxygen). 

 

Aerobic Respiration: Organics + O2
 * = CO2  + H2O 

 

Anaerobic Respiration: Organics + SO4
-2 * = H2S + odorous organics 

                                            

Fermentation: Organics + Reduced Organics * = odorous organics 

 

 

 

* Electron Acceptor 



Sewer Crown Corrosion 

-  Organics+SO4
-2  =H2S + odorous organics 

     

H2S is volatile, rises to the crown of sewer, and dissolves in water vapor. Crown 
is aerobic (O2). 

 

- H2S + 2O2  =  H2SO4  (Bacteria  sulfuric acid) 

 

- Crown caves in, expensive prevention and sewer maintenance / replacement. 

                                                           

H2S 

H2SO4 

H2O 



Domestic wastewater is the ideal mixture of biodegradable nutrients and 
microorganisms: 

 

– BOD (organics) 

– Nitrogen (N) 

– Phosphorus (P) 

– Miscellaneous Micronutrients (S, Fe, Ca, . . . ) 

– Bacteria 

Chemical Characteristics 

• Organics:  Predominant biodegradable fraction, BOD 

  -Protein   -Fats, Oils, and Greases   -Carbohydrates   -Surfactants (detergents) 

  -Urea 

 

• Priority pollutants  

– Industrial solvents, pesticides, etc. 

– Pre-treatment standards control concentrations to trace levels 



• Inorganic Matter 

 

– Nitrogen: from protein and urea. 

    NH2, NH3, NH4
+ forms ammonia and organics. 

    An essential nutrient for growth of bacteria. 

     

– Oxygen Demand:  

    NH4
+ + 2O2 = NO3

- + 2 H+ + H2O
 

• Phosphorous:  phosphate (PO4
-3) 

– Inorganic-detergents 

– organic-food and metabolic wastes 

 

• Trace nutrients:  S, Fe, Mn, Mg, Ca, K, Zn, Mo, ……….etc 

 



Main groups of Microorganisms:- 

The main microorganisms of concern in wastewater treatment are 

Bacteria, Fungi, Algae, Protozoa, Viruses, and pathogenic 

microorganisms groups. 

Bacteria:- 

Types: Spheroid, rod curved rod, spiral, filamentous. Some 

important bacteria:-  

Pseudomonas:- reduce NO3 to N2, So it is very important in 

biological nitrate removal in treatment works.  

Zoogloea:- helps through its slime production in the 

formation of flocs in the aeration tanks.  

Sphaerotilus natuns:Causes sludge bulking in the aeration 

tanks.  

Bdellovibrio: destroy pathogens in biological treatment.  

Acinetobacter: Store large amounts of phosphate under 

aerobic conditions and release it under an – anaerobic 

condition so, they are useful in phosphate removal.  

Biological Characteristics 
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Nitrosomonas: transform  NH4 into NO2
- 

Nitrobacter:    transform  NO2
- to NO3

- 

Coliform bacteria:- The most common type is E-Coli or Echerichia Coli, 

)indicator for the presence of pathogens).  

E-Coli is measured in (No/100mL) 

Fungi:  

• Important in decomposing organic matter to simple forms.  

Algae: 

• Cause eutrophication phenomena. (negative effect)  

• Useful in oxidation ponds.               (positive effect) 

 • Cause taste and problems when decayed. (negative effect) 

Protozoa: 

•Feed on bacteria so they help in the purification of treated waste water.  

•Some of them are pathogenic.  
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Viruses:  

 

Viruses are a major hazard to public health. Some viruses can live as long as 

41 days in water and wastewater at 20 oC. They cause lots of dangerous diseases. 

  

Pathogenic organisms: 

 

The main categories of pathogens are:- 

Bacteria, Viruses, protozoa, helminthes 



Infectious agents potentially present in raw domestic wastewater  

Organism  Disease  Remarks  

Bacteria  

Escherichia coli  Gastroenteritis  Diarrhea  

(enter pathogenic) 

Legionella pneumophila  Legionellosis  

Leptospira (150 spp.)  Legionellosis Jaundice, fever (weil's disease)  

Salmonella typhi  Typhoid fever  High fever, diarrhea, ulceration of 

small intestine.  

Salmonella (- 1700 spp Salmonellosis  Food poisoning  

Shigella (4 spp)  Shigellosis  Bacillary dysentery  

Vibrio cholerae  Cholera  Extremely heavy diarrhea, 

dehydration 

Yersinia enterolitica  Yersinosis  Diarrhea  

Viruses  

Adenovirus (31 types) Respiratory disease  

Enteroviruses (67 types,  Gastroenteritlis, heart 



e.g. polio, echo, and coxsackie viruses)  Anomalies, meningitis 

Hepatitls A  Infectious hepatitis  Jaundice, fever  

Norwalk agent  Gastroenteritlis  Vomiting  

Reovirus  Gastroenteritlis  

Rotavirus  Gastroenteritlis  

Protozoa  

Balantidium coli  Balantidiasis  Diarrhea, dysentery 

Cryptosporidium  Cryptosporidiosis  Diarrhea  

Entamoeba histolytica  Amebiasis (amoebic dysentery)  Prolonged diarrhea with bleeding, 

abscesses of the liver and small 

intestine  

Giardia lamblia  Giardiasis  Mild to severe diarrhea, nausea, 

indigestion  

Helminthsb  

Ascaris lumbricoldes  Ascariasis  Roundworm infestation  

Enterobius vericularis  Enterobiasis  Pinworm  

Fasciola hepatica  Fasciollasis  Sheep liver fluko  

Hymenolepis nana  Hymenolepiasis  Dwart tapeworm  

Teenia saginate  Taeniasis  Beef tapeworm  

T. solium  Taeniasis Pork tapeworm  

Trichuris trichiura  Trichuriasis  Whipworm  



Waterborne Diseases 

Classification of transmission mechanism  

 

It is known today that water-related diseases are transmitted in four distinct mechanisms.  

 

These include water-born, water-washed, water-based and water-related insect vector.  

 

1.  Water-born mechanism: this refers to the situation when the pathogen is in water which 

is drunk by a person or an animal which may then become infected. Infections in this 

group include cholera, typhoid, infectious hepatitis, diarrheas and dysenteries. 

 

2. Water–washed mechanism: this includes diseases that can be significantly reduced if the 

water volume used is increased. Thus quantity rather than quality is important in this 

category. The relevance of water to these diseases is that it is an aid to hygiene and 

cleanliness. 

This category includes types: Intestinal tract infection, such as diarrhea diseases like cholera, 

bacillary dysentery. Thus are all faecal-oral in their transmission route and therefore can 

be water-washed or water born.  

Skin or eyes infections: bacterial skin sepsis, scabies, fungal infections, trachoma are 

examples.  



3. Water-based mechanism: a water-based disease it one in which the pathogen 

spends a part of its life cycle in a water snail or other aquatic animal.  

 
All these diseases are due to infection by parasitic worms which depends on aquatic 

intermediate host to complete their life cycle. Important examples are schistosomiasis, 

and Guinea worm (Dranculus medinensis ). 

 

4. Insect vector mechanism. In this case, insects breed in water or bite near water. 

Examples include Malaria, Yellow fever, and onchocerciasis. 

 

5. Chemical – related diseases 

 Due to the presence of harmful or fatal chemicals in water. This can be due to accidental 

discharge of sufficient toxic matter into a water source.  

 
Or due to long –term hazard due to exposure to minute concert concentrations, perhaps 

over many years, example, lead piping and tanks in domestic plumbing. 



Typical Wastewater Composition 

Concentration  

Contaminants Unit Weak Medium Strong 

Solids, total (TS)  mg/L  350 720 1200 

Dissolved, total (TDS)  mg/L  250 500 850 

Fixed  mg/L  145 300 525 

Volatile  mg/L  105 200 325 

Suspended solids (SS)   mg/L  100 220 350 

Fixed  mg/L  20 55 75 

Volatile  mg/L  80 165 275 

Seatlable solids mg/L  5 10 20 

Biochemical oxygen demand, 5-

day, 20  ْ  C (BOD5,20  ْ  C)  

mg/l:  

mg/L  110 220 400 

Chemical oxygen demand (COD) mg/L  250 500 1000 



Nitrogen (total as N)  mg/L  20 40 85 

Organic  mg/L  8 15 35 

Free ammonia  mg/L  12 25 50 

Nitrites  mg/L  0 0 0 

Phosphorus (total as P)  mg/L  4 8 15 

Organic  mg/L  1 3 5 

Inorganic  mg/L  3 5 10 

Chlorides mg/L  30 50 100 

Sulfatea  mg/L  20 30 50 

Alkalinity (as CaCO3) mg/L  50 100 200 

Grease  mg/L  50 100 150 

Total coliform no/100 ml  106 - 107 107 – 108 107 – 109 

Volatile organic compounds (VOCs)  Mg/L <100 100 - 400 > 400 



Organism Concentration (per ml) 

Total coliform 105 - 106 

Fecal coliform 104 - 105 

Fecal streptococci 103 - 104 

Enterococci 102 - 103 

Shigella present 

Salmonella 100 - 102 

Clostridium perfringens 101 - 103 

Giardia cysts 10-1 - 102 

Cryptosporidium cysts 10-1 - 101 

Helminth ova 10-2 - 101 

Enteric virus 101 - 102 

Types and numbers of microorganisms typically found in untreated 

domestic wastewater 



Industrial wastewater 

• The characteristics of industrial wastewater depend mainly on the type industry it self 

•  To discharge industrial wastewater to the public sewer it needs special control 

requirements 

pH 6-10 

Temperature 40 C 

Suspended solids 400 mg/l 

Total toxic metals 10 mg/l 

Cadmium 0.1 mg/l 

Cyanide 2 mg/l 

Sulphate 1000 mg/l 

Oil, grease 100 mg/l 



Medical wastewater characterization in the Gaza Strip: Al-shifa medical complex 

Husam Al-Najar, Aya Ghourab, Reham Eid, Hanady Farhouda 

Health scope Journal 

Samples locations from each individual department from Al-Shifa medical complex 





Indicator 

pH 7.1 

EC 3300 µsm 

DO 1.95 mg 

BOD 2350 mg/L 

COD 4502 mg/L 

Ammonia Nitrogen  231 mg/L 

TKN 154 mg/L 

Slaughterhouse wastewater characteristics- Gaza central 

slaughterhouse 
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