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Obiectives Summary.

The work that follows deals with the effects of irrigating soil with treated
wastewater against irrigation with fresh water and also with the design of a
secondary treatment plant for water treatment. The projects supervisor Mr.
N. Kathijotes helped for currying for the work.

The objectives of the project are:
B To state wastewater qualities, treatment objectives and principles.

B To curry a planning study including an environmental impact study.
B To design a small scale secondary treatment plant.




TABLE OF CONTENTS
Page
able of contents
cknowledgments. ... 1
ummary/ObJeCtiVes .............o..ooi i 2
ART 1
hapter 1 - Introduction..................... PSSR PR PO 4
hapter 2 - Wastewater Characteristics.......................................... 7
Physical Characteristics.............................ccccoeei 7
Chemical Characteristics. ..o, 10
Biological Characteristics....................c..ccoccceceivii. 14
Soil Characteristics.................ccooooioiiiioees e, 19
Organic Matter.....................oo.oocoiiiioee 20
Catbon Cycle.............oooooiiiiii e, 23
PH 25
BOD and COD...........ooooviiiiiiie e 26
hapter 3 - Water Purification Process in Natural Systems................. 27
Self purification of water............................ococ . 27
Water Treatment Processes.................................o.. 29
Primary Treatment............................ocoiiviiieec e, 41
Secondary Treatment. ..o 43
Ponds and 1agoons...................occooc 48
Advance Waste Water Treatment.................................... 51
PART 2: Planning Study-Engineering Systems for solids waste
MANAZEINCIL. .. ... 54
Chapter 4 - Ultimate Disposal Landfilling with solid wastes................ 55
Design and operation of a given landfill........................... 58
Chapter 5- Experiment curried out in Tersefanou Area..................... 61
Results onthe ground......................................... 66
Results on physical properties of soil............................. 67
Results on pH................ooooi 67
Results on nutrients...........................ocooieie 68
Results on sodium, potassium, magnesium..................... 68
Conclusions and suggestion............................cc... 68
PART 3: Conclusions form wastewater Treatment......................... 70
Chapter 6 - Impact of humans upon environment and vice-versa....... 71
Effects and Solutions to improve the quality of soils...... 72

RETCIENCES. ... 73




LIST OF FIGURES

Page
Figure 1: Types of compounds 22
Figure 2: Carbon Cycle 24

Figure 3: Long - rectangular settling basin: (a) diagrammatic sketch 36
and (b) view of interior showing stage scraper arrangement
Figure 4: Typical gravity flow filter operation 37
Figure 5: Typical primary treatment system 42
Figure 6a: Secondary treatment system: (a) activated sludge system

and (b) tricking filter system 44
Figure 6b: Primary and secondary water treatment in combination:
(a) oxidation pond and (b) aerated lagoon 45

Figure 7: Typical activated-sludge systems: (a) completely mixed

reactor and (b) plug-flow reactor 47
Figure 8: Ponds and lagoons 49
Figure 9: Solid wasted deposited for digestion 52

Figure 10: (2) Spreading lands with wastewater and
(b) Circular tank 69




LIST OF TABLES

Page
Table 2.1: Physical, chemical and biological characteristics of
wastewater 8
Table 2.1.3: Common waterborne pathogens 16
Table 2.1.3: Classification of materials comprising municipal solid waste 17
Table 2.1.3: General sources of municipal solid wastes 18
Table 3.2(a): Typical plant treating hard groundwater 33
Table 3.2(b): Typical plant treating turbid surface water with organics 34
Table 3.3.2: Typical solids content of sludges 52
Table 4.1.1: Factors that must be considered in evaluating potential
landfill sites 57
Table 5:  Experiment’s design ‘ 62

Table 5b:  Characteristics of Treated Disposal from Piggery Wastes 65
Table 5.2: Differentiation of organic matter from the use of piggery

wastes 66
Table 5.3.1: Results on pH 67




