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Why treat wastewater?
Main quality problems (related to agriculture)

- Salinity (too low or too high)

- Suspended solids

-Mi crobi ol ogy (bacteria, Vv

- Organic micro contaminants

- Heavy metals and other PTE (Potentially Toxic
Elements)

- Excess nutrients

- Other (e.g. macro & micronutrient unbalanced waters)
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Water treatment method (sophisticated):

EMBRANE IOLOGICAL EACTOR

Membrane technology Biological | Enclosed
with UF filtration and treatment process reactor
aeration
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The MBR treats primary treated wastewater near Bologna:
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MBR 2008
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MBR 2008

AND ITS SOLUTION ?




MBR performance 2008

Parameter Unit PWW Permeate |Removed
Average Average %

COD - total mg/l 338,3 30,0 91,1
COD - filtered, 0,45 mm mg/l 66,0 30,0 54,6
Tot - N mg/l 45,7 24,3 46,8
NH4 - N mg/l 32,4 4,5 86,2
NO3-N mg/I 1,6 12,4 -
Tot-P mgl/l 9,9 5,6 44,0
PO4 - P mgl/l 6,9 4,7 32,0
Temperature C 24,1 26,9

pH log H' 7,7 6,4

Oxygen [mg/l] mgl/l 6,9
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MBR Reduction of
microbes
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Traditional treatment plants i Cost

Operation cost kr/m3
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Estimated cost for Grundfos BioBooster

GBB plant figures Unit 1000 PE 3500 PE
Investment cost Mio DKK 4.7 (0.63 Euro) 11.9 (1.60)
No. of containers Pcs. 5 9
Operating cost DKK/m3 treated | 5.35 (0.72) 4.30 (0.58)
Pumping cost + marginal cost for treatment
16,00 o
Pipe Investment
14,00
length cost
12,00
», 10,00 Meter Mio DKK
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Water treatment method (simple):
Field Treatment Systerh (FTS) used at 5 field sites for less poIIUted water:

Fresh water source
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2008 results from
Nagref, Crete

E. coli in fresh water, STWW and STWW+UV
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O Fresh water B Secondary treated waste water before SAFIR treatment
O Secondary treated waste water after SAFIR treatment (UV)

B Fresh water
0O Secondary treated waste water after SAFIR treatment (UV)

B Secondary treated waste water before SAFIR treatment

E. coli in low (101-102 CFU/mI) conc. in STWW before UV. No E.
coli after UV- treatment. 1-2 Iog reduction in total viable bacteria

after UV.
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‘Conclusion on UV treatment

UV lamp:
I The lamp was efficient in reducing viable
bacteria populations in irrigation water

AOut of 10 samplings, coliforms-appeared
In only one sample (2 colonies in total)

I Water quality after UV -treatment was at
similar levels as the fresh water
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- Treatment of heavy metals

A Heavy metals: Removal with specific
adsorption onto granulated ferric
hydroxide is In principle possible
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Heavy metal removal: Adsorbtion
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SSICA Parma activity in SAFIR

To test the quality of fresh and proceséed food

E. coli. Tomatoes all negative. Potatoes 1 positive (direct), 3 positive after enrichment.

— - SSICA
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Quality of = Processed Food

Evaluation of fresh matter food guality

Physical and chemical characteristics assessment

Industrial processing of the harvested vegetables Into stabilizes
commercial products (tomato puree and potato flakes)

Physical - Chemical analyses done in  food samples
Analyses of Minerals
(Cd, Cr, Pb, Fe, Cu, As, Ni, Zn, Hg,
Sn, P, Mg, K, Na, Na, K, P, B )
Analysis of microelements
(Se, Li, B)
Analysis of quality markers _
(Total Solids, pH, Hunter Colour, Sugars,
Tot.Acidity, Consistency, NO3 - N tot)
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Impact studies and risk assessment

"The 2006 WHO guidelines
for wastewater use in agriculture

%0 Based on a tolerable additional disease
EXUGHQ R DALY loss per person per
year (pppy)
[DALY = disability adjusted life year
-indicator which adds years of life expectancy
lost due to premature death and duration of
lliness | -

%0 No guideline values for viral, bacterial or
protozoan pathogens, only for helminth eggs
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