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‘ General layout of a drink water system I

The general layout of the aqueduct depend by:

- nature and location of the water resources like
groundwater, spring, rivers, lakes, seas,...

- geography and orography,

- customer served (quantity and quality requirement).

Normally the aqueduct network are
operating at pressure > atmospheric pressure

so the section of the pipe it’s completely wet

Now we examine the scheme and the component of
drink water system in urban area.
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‘ General layout of a wastewater system I

Normally the wastewater are carried by gravity flow.
Final destination Is wastewater treatment plant.

7 W
Roof, Street, .......

Normally the sewer network are operating at
atmospheric pressure, so the section of the
pipe it’s not completely wet

Now we examine the scheme and the component of
wastewater system in urban area.



‘ General layout of a wastewater system I
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‘ General layout of a wastewater system I
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Typical treatment plant (surface water)
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Initial screening

Initial screen capture and remove plastics and other solids from any water flow
channels. The main reasons of this initial treatment is to protect mechanical parts of
the following sections of the treatment plant.

The are different models: Linear, Drum and Arc Screen.

Arc Screen technology

Slurry channel
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Coagulant (flocculant) agents

Flocculants agents are chemicals that promote flocculation in order to
aggregate colloids and other suspended particles in liquids to forme a

floc
) % coagulant forms precipitate and
coe dgdulznt‘ 2 W precipitate, trapped impurities
added o trapping impurities settle to bottom
J . *
— ' o v .
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aluminium sulphate S S - ,
calcium oxide ' ' Sl fag

calcium hydroxide

iron(11) sulphate (ferrous sulphate)
iron(111) chloride (ferric chloride) .
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Thickener with circular section
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Typical Ground Water Treatment
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Typical Ground Water Treatment




Desalination

Desalinated water production Mm3/day

Annual new contracted capacity: thermal vs. membrane

12 I

Membrane desalination

Million m*/d

o]
1980 1985 1990 1995 2000 2005 2010 2015
Source: DesalDatayDesalination Markets 2010




Desalination: costs and technology

o869
o808 Parameter Year 2016 Within § Years Within 20 Years
PV Solar m‘
Panel
8608 Cost of Water (US§im3) 08-1.2 06-10 03-05
0
/ o e Electrical Energy  (kWhim3) 35-40 28-32 21-24
®; “',?_ !
Charge U d A
Regulator Q ﬁ -'—";’T:é7
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DISINFECTION



‘ Importance of disinfection I

The studies conducted between 1860 and 1880 by
Louis Pasteur and Robert Koch allow to develop
the theory of microorganisms as agents of disease
and cause of epidemics (typhus, cholera, ..).

Number of deaths from typhus per 100,000 inhabitants in USA

The agueducts have started 35
to introduce disinfectants 30
against pathogenic 25
microorganisms only since 20
the beginning of the 20th 15
century 10

5
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Disinfectants used In water treatment

Danger | Effect after | By-product Cost Drink Wat. Wastewat.
inuse treatment

Cl gas

NaClO XX XX XXX XX X X
ClO, X XXX XX XX X

Ozone X X X XXX X

uv X X XXX X

Peracetic XX XX XX XXX X

Acid



‘ By-product of disinfection I

Disinfection agents such as chlorine are strong oxidizing agents able
to destroy pathogenic microbes.

These disinfectants may also react with organic compound naturally
present in the water and can produce a range by-product like
trinalomethan, bromate, and other . This by-products may have an
cancerogenic effect in high dose and for a long exposure period.

To reduce this risk it’s necessary disinfect water with less content
of organic compounds and avoid overdosing of disinfectant .

To minimize the presence of by-products and guarantee a
disinfectant effect in the network, several potabilization plants use
a mix of disinfectant (e.g. Ozone followed by Chlorine Dioxide).



‘ Disinfectant dosing (NaClO and Cl,) I

Control Unit <—|
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‘ U.V. Disinfection I

Raw Disinfected
Water In UV Monitor Water Out

UMLEmpA ,HA:’W“W

= 9|
St mwm' Being
Sleeve Treatment Chamber Disinfected

With U.V. disinfection:
- there are no by-products
- there is no disinfectant effect in the network

U.V. disinfection requires water very transparent
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WASTEWATER
TREATMENT PLANT
(WWTP)



Wastewater treatment is a process used to convert
wastewater into an effluent that can be returned to the
water cycle with minimal impact on the environment
or directly reused (industry, agriculture,...).

INPUT OUTPUT
Susp. Solid Total SST 180 mg/I SST 8 mg/I
Chem. Ox. Dem. COD 416 mg/I COD 50 mg/I
Biol. Ox. Dem. BOD, 195 mg/| :> BOD. 10 mg/|
N- Ammonium NH, , 38 mg/I NH, 3 mg/I
Phosphorus Ptot 6 mg/| Ptot 2 mg/I




Large Wastewater Treatment Plant
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Large Wastewater Treatment Plant




Evolution in the aeration systems

MECHANICAL AERATION

SUBMERSED AERATION

Compressed air
e\
Pure oxygen ‘

W W Aeration it’s a phase with

the most energetic impact
ina WWTP




Biofilter Technology: trickling filter
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Biofilter Technology: Rotating
biological contactor




Phytodepuration system

T

=1L

4 t ‘ .' J"l*

Y

o=

e

.f?r?j




‘ Phytodepuration system: some examples I




‘ Reuse of treated wastewater I

Agriculture sector (irrigation) I
Industry sector I
Civil sector (garden, ornamental fountains, street washing,..) I



Reuse: different kinds of Tertiary plant
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WATER NETWORK
AND PIPES



The distribution network is often the
most expensive part of a water system.
For this reason it must be calculated to
meet multiple targets.

Ensure the necessary flow rates also in perspective (population increase)
Ensure easy network maintenance

Avoid excessive times of water permanence

Avoid corrosion or tube fatigue

Limit water leakeges

Contain construction costs

Contain the lifting power costs




‘ Pipe: the most important infrastructurel

protection from the ground
External coating

Pipe

Internal coating
reduce friction

USED MATERIALS

METALLIC PLASTIC CEMENT/CERAMIC
O Steel © PEh.d. @ O Cement
© Cast Iron @ PEIld. @ Cement-asbestus
© Ductil Iron @® O pvC © Fiber cement
© cCpper @ O FP @ Gres
@ Lead @ Fiberglass

© Aqueduct @ Sewer pipe @ Obsolete



| | , n
Pipe’s life
Useful life (year) Breaking rate (event/Km year)
Cement
7 15 30 ) 01 04
PE HD [ 1] L
] 50 100 10,03 0,18
Ductile iron ] -
. | 40 80 i 0.22 0,88
Cast-iron ] ]
] 20 50 } 0,15 0,45
Steel — E—
0 20 40 60 80 100 120 O 0.2 04 0,6 08

BREAKING
RATE

tim '



Water loss

other
7%

o

illegal usejg
3%

civic usejj
4%

fire protect.
6%

pipe braking|if4

10%
meter err.

pipe washing 13%
8%



PRESSURE MANAGEMENT POLICY

|_eakage flow depend by pressure

Flow (lit./s)
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PRESSURE MANAGEMENT POLICY I

Break rate of pipe depend by pressure

0,6 -

o
Ul

o
N

Bre./Kmt year
o
w

o
N

o
| —

o

3,5 4,5 9,5 6,5 7,5 8,5

Pressure (bar)



Role of the water pressure in a typical water service I
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District metering I

Water network is
divided into districts




Measures for each |
A district
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District metering network
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AUTOMATION
IN WATER MANAGEMENT



Automation and far-control: the first systems |

Level sensors
_____________ — Max

Controller

“ Submerged
Bl pump




Today a wide selection of sensors Is possible I

Physical parameters

Flow rate, water level, temperature, switch, meteo status,.........

Chemical parameters

In general, the sensors require an
electrical supply and a link with
central control. If it is not available,
you can use long-life batteries (or
solar energy) and a Radio link.
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SCADA SYSTEMS
(Supervisory Control And Data Acquisition)

Operations

Plant Controllers

Reservoir




IDEAL DESK OF ASCADASYSTEM
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WATER SERVICES AND
OTHER PUBLIC UTILITIES



Public Utilities: a coordinated approach |

The presence of different public utility services
In an urban area can constitute an opportunity __
for operational synergies like:

Excavation
Cartography (GIS)
Billing services

Emergency patrols



Sinergies in managing public services I
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