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WHAT IS G.I.D.A.? G.I.D.A. is the short name of:

GESTIONE IMPIANTI DEPURAZIONE ACQUE SpA
(Management of Wastewater Treatment Plants), a mixed public-private company
established by three partners:

> the city council of Prato (46,9%),

» the local Industrial Association (45,1%)

» the Consiag Group (8%), a local company specialized mainly in supply of utilities.
GIDA main goal is: managing and solving all the problems connected to the waste water
treatment in the whole Prato District
WHERE IS GIDA ?

The city of Prato is the european center of textile industry and it’s very closed to Florence.
Late discoveries let think that it was an important centre of the ancient Etruscan culture

(700-400 b.C))

We suppose that Etruscan people, coming from the Middle East, chose to take up this

area because it was a crossroad of ways of trading and because it was very rich of water.
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Now let’s take a view on the land of Prato:
it’s ideally bordered on the north-east by the Bisenzio river and on the south-west by the
Ombrone river. They lie at different altitudes

Here we can see the two main rivers connected by a network of old open canals built
during the Middle Ages: water flows from the upper river to the lower one crossing the
whole area.

The little red spots are the sites of the two mains present WWTPs
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The numbers of Industrial Prato District

Area: 700 kmq

Inhabitants: 250,000 approx.

N° of textile factories: 1,800 approx.

N° of workers in textile industries: 40,000 approx.

Turnover of Production in millions of Euro (2003): 4,948

Turnover of Export in millions of Euro (2003): 2,700

N° wet textile industries 220

Amount of water used by industries: 13-18 millions of m%ly

Amount of water reused by industries: 5 millions of m*/y

Now, let me give you these important statements that are coming from the experience of
centuries of work on textiles:

(but I'm sure you know them already!!!)

1) WATER IS LIKE A RAW MATERIAL: IN DYEING AND FINISHING WATER TAKE A
BIG PART IN TRANSFORMATION OF TEXTILES

2) WATER IS THE WAY TO MOVE DYE TO THE TEXTILE FIBRES AND TO MOVE
EVERYTHING MAKES MORE IMPORTANT AND RICH

THE TEXTILE PRODUCT

Parameters to be respected in treated wastewater before to be discharged in to the river:
(from Law n°152/99 of Italian Parliament):

COD | BODs | TSS |Ammonium|Nitrates| Nitrites| TP |Surfactants
125 mg/l125 mg/l|35 mg/l| 15 mg/l |20 mg/l |0.6 mg/l|10 mg/l| 2 mg/l

YVVVVVYVYYVYY

Categories of wet manufacturing plants assessed in terms of quality of water discharged:

Type of processing | COD: mg/l | BOD: mg/l | TSS: mg/I
Carbonzing 700 230 150
Dyeing 750 250 100
Fnishing 1000 330 120
Scouring 1250 400 150
Other 1050 350 120

THE FARSIGHTED CHOICE: THE CENTRALIZED WATER
TREATMENT SYSTEM (1981)

The production system of Prato consists of thousands of textile industries that do not use
water and about 270 wet textile industries that consume a large amount of water and, of
course, produce a large amount of waste water (13-18 million cubic meters a year).
On the basis of law respect, each of them would have been forced to equip itself with a
WWTP to treat its own waste water.
The farsighted choice: in 1981 the City Council of Prato decided to build the centralized
waste water treatment system that consists of a few large installations connected with the
domestic and industrial users via a sewer system.
The farsighetd choice: the advantages of a centralized WWTP system

v" saving of spaces inside the factories for uses more closely related to production;

v" savings, thanks to economies of scale, on the costs of investment and operation of

installation of plants;




v homogenizing effect of the mixed sewer system;

v" the use of specific professional skills for the management of the installations;

v’ the companies are relieved from any responsabilities connected with treatment of

their wastewater.
v' the possibility of agreement with local government for making more tolerable law
limits on discharged wastewater
GIDA statistics:
GIDA has 65 employees and a turnover of about 13,000,000 €/year.
GIDA manages the following waste water plants in Prato District:
= WWTP of Prato-Baciacavallo (800,000 P.E.);
WWTP of Prato-Calice (200,000 P.E.);
WWTP of Vaiano (30,000 P.E.);
WWTP of Cantagallo (35,000 P.E.);
WWTP of Vernio (30,000 P.E.);
= Multiple-hearth incinerator for incineration of sludge

In total, the WWTPs of the company treat 55 million cubic meters of waste water a year
ECONOMIC RESOURCES (year 2004)
Earnings from treatment of overflow sewage: 7,600,000 €/year
Earnings from treatment of domestic waste water: 3,000,000 €/year
Earnings from treatment of industrial waste water: 7,500,000 €/year
Earnings from treatment of industrial waste water In 2004 industrial waste water amounts
about 13,000,000 m®. and related earnings amount about 7,500,000 €.
GIDA calculates the average industrial rate on the basis of the global costs of
management of the plants and provide to share, these costs according to percentages of
pollutants coming out from every kind of industrial plants.

Type of processing | COD: mg/l | Rate (€/m°)
Carbonzing 700 0.5096
Dyeing 750 0.5390
Fnishing 1000 0.6860
Scouring 1250 0.8330
Other 1050 0.7145

Example of calculations of the average industrial rate:

GIDA overahead costs € |10.500.000
Fixed & variable costs € |400.000
Depreeciation of loans € |2.300.000
TOTAL COSTS (A) € |13.200.000
GIDA Earnings

Earnings from management € | 1.600.000
Purchased of fixed assets € |530.000
Contribution for the purchase of equipment € |570.000
Earnings from domestic water treatment € | 3.000.000
TOTAL EARNINGS (B) € |5.700.000
TOTAL A—-TOTALB € | 7.500.000
Average unit rate = (Total A — Total B)/Industrial Wastewater Amount= 0.577 €/m°




The GIDA main plant, so called BACIACAVALLO plant:
Water treated: over 130,000 cubic meters/day, on a weekday
COD removal: about 100,000 kg/day on a weekday
Surfactants removal: about 4,000 kg/day.

22—

~ COD: mg/
Colore n.p./n.dil.
SST: mg/1

Ingresso \ )

'g g S ~ Tensioattivi Totali: mg/1
£ g =z 5
Ingresso | Primario | Biologico | In ozono | Uscita
Tensioattivi Totali: mg/I 40 27.1 2 1.8 1
SST: mg/l 186 162 100 9 6
Colore n.p./n.dil. 600 500 100 50 20
COD: mg/I 812 532 250 78 75

The process in Baciacavallo plant consists mainly of equalization, primary sedimentation,
biological oxidation, secondary sedimentation, clarification and flocculation and final
refinement with ozone to abate the residual dyes and surfactants.
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This last section is made by multiple-hearth incinerator capable of handling 100 tons/day
of dehydrated sludge and equipped with after burning treatment (more than 850 °C), wet
fume cleansing tower and sleeve deduster with continuous testing of emissions.

B

The closed cycle of the pollutants
The sludge resulting from the treatment process totals about 25,000 tons per year at 26%
of dryed solids of which slightly over 95% is incinerated.

We could say that all the pollutants incoming with sewage in Baciacavallo WWTP are
transformed in gas and ashes..

- ==
How the WWTP works
SST|COD | TT | Colour
water in: 186 | 812 | 40 600

out primary sedimentation | 162 | 532 | 27.1| 500
out biological oxidation 100 | 250 | 2 100
out tertiary sedimentation | 9 78 | 1.8 50
out ozonation 6 | 75 | 1 20
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THE NEW CHALLENGE: recovery and reuse of treated water
At the end of the ’80, the city government realized that supply of water for industrial and
domestic uses, largely from the ground table using wells, gradually impoverished this
resource that is no longer able, alone, to satisfy the needs of the population.
WATER REQUIREMENTS from domestic and industrial uses

« Domestic uses: 13,000,000 m*/year

« Industrial uses: 13+18,000,000 m®year

AVAILABLE WATER RESOURCES FOR INDUSTRIAL USE:

« Ground water table

 Bisenzio river

« Waste Water Treatment Plants (WWTPs)

« To correct this critical situation the city

« government decided to built a plant of

 post-treatment and distribution of treated water.

 This kind of water can not be used for drinking

 Dbut only for industrial use.

 In this way we can save the ground water table

« for drinkable water use only.

« And now GIDA is able to manage and solve every

 kind of water emergency could happen in the

 future

Reuse water for textile industries

The used sources are:

1. Baciacavallo WWTP

2. Bisenzio River
A percentage of the ozonized water treated in the
Baciacavallo WWTP (3.5 million m*/y) are refined in a post-treatment plant.
Then, this water is mixed with water coming from the river (30% of the total quantity) to
reduce the saline content.
The numbers of the present situation

- Capacity 25,000,000 m®/year

« Recycled water = 3,500,000 m*/year

« River water 21,500,000 m*/year

FLOW-SHEET OF THE REUSE WATER

Wastewater

from sewage SAND EBISENZIORIVER
FILTER

WwWTP
BACIACAVALLO

|

POST
TREATMENT
PLANT

waterfromthe river

zonized water to the river

WATER WATER WATER
STORAGE STORAGE STORAGE
TANK TANK TANK

INDUSTRIAL INDU STRIAL
INDU STRIAL
WATER WATER NETWORK WATER

NETWORK N*1 1IN TOWN NETWORK N°2



INDUSTRIAL ACQUEDUCT GENERAL MAP

The quality of water for industrial use coming out from Prato Industrial Aqueduct
compared with law limits (D.M. 185/2003)
| um | Winter | Summer | Medium | D.M. 185/03
Chemical & physical values
SST mg/I 1.0 11 1.1 10
COD mg/I 15.8 33.7 24.8 100
BODs mg/I 10.0 10.0 20
Conductivity wS/em 1.431 | 2.523 1.977 3.000
Cl mg/I 485.0 485.0 250
MBAS mg/I 0.12 0.08 0.10
BIAS mg/I 0.06 0.10 0.08
Surfactants mg/I 0.18 0.18 0.18 0.5
Colour Abs 0.005 | 0.012 0.009
Microbiological values
Ecoli | UFcaooml | <1 | <1 | <1 | 10(80%ofsamples)
100 max value

ECONOMIC RESOURCES AND INCENTIVES
Every industrial user of Centralized Waste Water Treatment System pays 0.062 €/m° more
than the price of waste water treatment.
Every cubic meter of recycled water costs 0.126 €.
Every user of recycled water is refunded by 0.0795 € for each m*® of water taken from
industrial aqueduct and discharged in the sewer.
Every industrial user of Centralized Waste Water Treatment System pays 0.062 €/m*> more
than the price of waste water treatment.
Every cubic meter of recycled water costs 0.126 €.
Every user of recycled water is refunded by 0.0795 € for each m* of water taken from
industrial aqueduct and discharged in the sewer.
Every industrial user of Centralized Waste Water Treatment System pays 0.062 €/m® more
than the price of waste water treatment.
Every cubic meter of recycled water costs 0.126 €.
Every user of recycled water is refunded by 0.0795 € for each m*> of water taken from
industrial aqueduct and discharged in the sewer.
Cost and incentives



1. Total production costs (total): 1,137,734.35 €
2. Total incentives: 1,416,005.98 — 1,137,734.35 = 278,271.63 €
3. Unit incentive: 278,271.63 €/ 4,340,127 m*> = 0.064 €/ m*
GENERAL RULES:
for building and management the industrial aqueduct
GENERAL RULES: for building and management the industrial aqueduct
Agreement on project
Removal only of disagreeable substances
Change of users way of working
Low production and distribution costs
WATER FOR TEXTILE INDUSTRIES
RESIDUAL DISAGREEABLE POLLUTANTS
1. COLOUR: Makes more difficult the management of processes of dyeing, changing
the expected colour of textiles.
2. T.S.S.: They change the uniformity of the colour on fibers.
TEXTILE INDUSTRIES
RESIDUAL DISAGREEABLE POLLUTANTS
CLORIDES E SALTINESS
3. Presence of chlorides can be stand until 300+400 mg/I. Saltiness can be stand until
2.000 uS/cm.
4. HARDNESS: Hardness < 10 °F. Hardness for industrial water < 20 + 35 °F.
Hardness ground water < 40 + 45 'F.
5. REDUCING AGENT: They react with coloring agent making more difficult their
fixing on fibers ( Red ox potential > 150 mV ).
THE NEXT OBJECTIVES
The next projects of GIDA company concentrate on the reduction of the costs of
production of the recycled water and on the expansion of the distribution network.
Next goal is to produce and distribute more than 9 million of m® that will cover more than
50% of the requirement of the industrial users.
In addition, GIDA is working for the extension of the distribution network to the nearby
towns of Montemurlo and Campi Bisenzio
WATER FOR FLOWER COLTIVATIONS
A new opportunity for the recovery and reuse of waste water comes from the many
growers of ornamental plants in Pistoia area, at north-west of Prato area.
The idea of the reuse of treated water can be extended to solve the water problem of the
vast metropolitan area of Florence-Prato-Pistoia
Research carried out in the years 2000, 2003 and 2004 by Gida, with the Department of
Civil Engineering of Florence University, proved the substantial suitability of this kind of
treated water
Gida projects in the next three years to refine till 5 million m%y of water to the plant
nurseries.

W

RESEARCH AND EXPERIMENTATION
The company is deeply committed to activities of research, study and experimentation.
The research is carried out specially with Italian universities, to develope knowledge
about both general and special scientific subjects. Some of these subjects are:



the study of qualitative and quantitative development of organic substances through
the treatment stages of the Baciacavallo plant

the composition and propagation of aerosols into atmosphere by WWTPs
identification and selection of specific bacterial for the destruction of very hard to
remove substances

identification of hazardous substances in the water discharged by the WWTPs.

These studies and experiments are useful mainly to better treatment processes and for
introducing new techniques.

More recently, in addition to techniques relative to post-treatment and reuse of waste
water, they concern:

1.

2.

3.

renaturalization and refinement of water by means of an experimental system of
phyto-treatment
the use of membrane bioreactors (using flat and hollow membranes in processes
with active sludge).
oxygen treatment of the biological oxidation section with a current of oxygen
containing ozone.

THE FUTURE

Gida offers its know-how as a partner for designing and building wastewater treatment
plants.

GIDA owns the capability to improve the management of WWTPs in different and local
situations, specially in new or expanding industrial zones.

All the activities of Gida, in any case, developes in full respect of environmental
safeguards and most advance laws against pollution.



