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= A good Ef’”{owledge of the tertiary
treatment operations.

= An acceptable level of disinfection, to
reduce microebiological risk.

=A good management off WRP’s.
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LOG,, REDUCTIONS OBTAINED FOR THE
FECAL INDICATORS, PRESENTED
SIGNIFICANT DIFFERENCES BETWEEN
THEM IN TERTIARY TREATMENTS.
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REDUCTIONS DEPEND ON THE KIND OF
THE DISINFECTION TREATMENT USED.
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LOG,, REDUCTIONS OBTAINED FOR BACTERIOPHAGES
AND SPORES OF SRC ARE LOWER THAN THOSE
OBTAINED FOR BACTERIA IN TERTIARY TREATMENTS.

Fecal indicators Pathogens

Bacteria Bacteriophages Enteroviruses Cryptosporidium

Log10 units reductions
Log10 units reductions

3 59
EV

FC FE SRC  SOMCPH FRNAPH BFRYCPH

Total treatments Total treatments

(Ana Costan, et al. 2007)




= g eimbination opeisimestant agents WA

e Greater Inactivation of microorganisms found in reclaimed
water.

- Each disinfection agent has its own degree of inactivation on each
type of microorganism.

e Reduction of the disinfection dose as compared with the
use of an only disinfectant.

- Chlorine used as a residual disinfection agent (doses < 5 ppm) ,
much lower than these traditionally applied.

= Reduction In the foermation of disinfection by-products

(THMS).

e AN alternative disinfection treatment is available in case of
fallure or maintenance of one of the systems.
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e To assess the effect of different combinations
of disinfectants agents and to measure their
effects on the different groups of bacteria,
viruses and pathogenic protozoa
(Cryptosporidium spp.)

e To determine the optimum working conditions
for the disinfection process at two water
reclamation plants in order to ensure compliance
with the microebioelogical water quality
reguirements intended for thelr non-potable use.

e o provide additional Information to that
already existing on the combined action of
ultravielet light and hypochlorite.
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Agrlcultural |rr|gat|on (217.000 m3/year)

Filtering surface: 80 m?
Filtering speed: 7,8 m/h : Contact time: 45 min
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Eretndwater recharge (2.02 Hme/ZA/ear)

Agricultural irrigation (0.05 Hm=/year)

~

heoretcal treatmenticapacity of vOoIm=7/h
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P
L\
[Eamelap sedimentations pPulse=bed Sand filtration U\ lighit Pesi=Chilenpation

N© tanks: 2 Filtering surface 82,4 m?2 4 modules (8 lamps/module) Dose: 1-2 mgCl,/I

Total surface: 110,2 m? Filtering speed: 8,5 m/h Dose max: 189 mJ/cm? Contact time: 210 min
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Dlsinfe‘e;g'on treatments:

Microorganisms :
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Bacterial indicators:

e Fecal coliform (FC): Standard Methods for Examination of
Water and Wastewater, 20 th. Part 9222 D: Faecal Coliform

Membrane Filter Procedure.

e Fecal enterococci (FE): 1SO 7899/1 Detection and
enumeration of faecal streptococci in water. Part 2: Method by
membrane filtration.

e Spores of sulphite-reducing Clostridia (SRC): SPS Agar,
medium proposed by Angelotti et al. (1962).
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Viral indicators:

e Somatic coliphages (SOMCPH). I1SO 10705-2: Water quality .

Detection and enumeration of bacteriophages. Part 2.

e F-specific RNA bacteriophages (FRNAPH). ISO 10705-1: Water

quality. Detection and enumeration of bacteriophages. Part 1.

- Bacteriophages infecting Bacteroides fragilis (RYCPH and

GA17PH). 1SO 10705-4: Water quality. Detection and enumeration
of bacteriophages. Part 4.
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Cytopathogenic enteroviruses (ENT):
e Secondary effluent samples: Directly (no concentration)

e Tertiary effluent samples: Concentration of 100 litres with the

Adsorption-Elution method and organic flocculation

e Enteroviruses detection by the Double-Layer plague assay method in
BGM cell line (Mocé-Llivina et al. 2005).

Cryptosporidium spp. Oocysts (CRYP):
e Cryptosporidium detection by USEPA Method 1623 (USEPA 1999)
e Viability determination by vital dye stainning (Campbell et al. 1992).

e Infectivity determination by Cell Culture assay on HCT-8 cell line
(Slifko et al., 1997).




L=t UNIVERSITAT DE BARCELONA

RESULTS
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FC: Fecal Coliforms
FE: Fecal Enterococci

SRC: Sulphite reducing clostridia
spores

SOMCPH: Somatic coliphages.

FRNAPH: Bacteriophages F-RNA
specific.

RYCPH: Bacteriophages infecting

Bacteroides fragilis strain RYC2056.

GA17PH: Bacteriophages infecting
Bacteroides fragilis strain GA17.

CRYOT: Total Cryptosporidium spp.

CRYOV: Viable Cryptosporidium spp.

CRYOI: Infectious Cryptosporidium
spp.-

UV WORKING IN RATHER UNFAVOURABLE CONDITIONS
(APPROX 50% TRANSMITTANCE AT 254 nm)

FC
FE
SRC
SOMCPH
FRNAPH
RYCPH
GA17PH
CRYOT
CRYOV
CRYOI

Low transmittance at 254nm (26%0)

High turbidity (£ 4NTU)

-~

CRITICAL CONTROL POINTS
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PHYSICO-CHEMICAL QUALITY OF
BLANES RECLAIMED WATER

Types of water effluents

Parameters
Filtered water 1UV1CL 1UV2CL 2UV1CL

Number of samples 18 9

SS, mygl/l 2,1+1,2 28+3,7

Tubidity, NTU 1,8+1,2 1,8+0,6

Transmittance at
254 nm, %

UV dose, mJ/cm? 44 +135 49 + 26

71,5+ 8+8

Total residual 01
chlorine, mg Cly/I =

C x t, mg Cl; min/L

PRODUCTION OF A HIGH RECLAIMED WATER QUALITY
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THE MOST | E
EFFICIENT E
- -
DISINFECTION
TREATMENTS FOR
FC I NACT I VAT I O N zl:w 1uv|1 cL 1U'-u“|2CL zuvl1 cL U,E-ICL
Treatment
ARE 1UV2CL AND
FIL: Filtered secondary effluent
2 UV:I—C I— 1UV / 2UV: Filtered water disinfected with one/two ultraviolet light module
1UV1CL/ 1UV2CL / 2UVICL:Filtered water disinfected with combined ultraviolet light modules
(1or 2) and the addition of hypochlorite (1 or 2 ppm).

0,6CL: Filtered water disinfected with one dose of hypochlorite of around 3 mg Cl,/l producing
constant total residual chlorine of 0.6 mg Cl./I
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THE MOST
EFFICIENT
DISINFECTION
TREATMENTS FOR
SRC
INACTIVATION
ARE 2U\V AND
2UNACIE
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Uy @ 1W1CL 1UW2CL 20N L 0,6CL
Treatment

FIL: Filtered secondary effluent
1UV / 2UV: Filtered water disinfected with one/two ultraviolet light module
1UV1CL/ 1UV2CL / 2UVICL:Filtered water disinfected with combined ultraviolet light modules
(1or 2) and the addition of hypochlorite (1 or 2 ppm).
0,6CL: Filtered water disinfected with one dose of hypochlorite of around 3 mg Cl,/l producing
constant total residual chlorine of 0.6 mg Cl./I
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THE MOST
EFFICIENT
DISINFECTION
TREATMENTS FOR
SOMCPH
I NACT I VAT I ON ARE 20Uy Tr;u:lzL U201 2UW1CL 0,6CL
1 UVlCI ’ 1 UVZCL FIL: FiIter(?d _secondary efflygnt : : :
ANID 2UVA.CIE LUVICL 1UV2GL | 2UVICL Filtered water disinfected with combined ultraviolet light modues
(1or 2) and the addition of hypochlorite (1 or 2 ppm).

0,6CL: Filtered water disinfected with one dose of hypochlorite of around 3 mg Cl,/l producing
constant total residual chlorine of 0.6 mg Cl./I

Log cfu / pfu per 100 ml (95% CI)
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Types of water Total oocysts Viable oocysts Infectious oocysts Enteroviruses

and/or treatment in 100 o : o in 1001 pfu/100 litres

PN
Filtered water 29,6 - , 1,6

10V 71 - 0,0
1UV1CL 20,0 - , 0,0
8,8
23,7
6,0
5,0

NO CRYPTOSPORIDIUM OOCYSTS (VIABLE AND INEECTIOUS)

1UV+2CL
NO CYTOPATHOGENIC ENTEROVIRUS

2UV+1CL
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Fecal coliform
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WHICH 1S THE BEST
DISINFECTION TREATMENT ?

Sulphite reducing clostridia spores

Somatic coliphages:

Cryptosporidium spp.

1UV+1CL

1UV+2CL 2UV+1CL

20UV  2UV+1CL

1UV+2CL 2UV+1CL

1UV+2CL 2UV+1CL

¢, LIUV+2CL or 2UV+1CL ?
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WRP Castell d’Aro WRP Blanes
UV DISINFECTION 1 UV module

CA PACITY ARE 2 UV moglgeljsv(ffalrirgé)ilmodule e e
AFFECTED BY

PHYSICO-CHEMICAL

EFFLUENT QUALITY

SS (mg/L)
Turbidity (NTU) 21+ 0,9 1,9+ 1,1

Transmittance at 254 nm, (%) 52+ 4,0 1+ 1.3
UV treatment

UV dose (mJ/cm?) 28,6 + 3,7 44 + 1,8
(8 UV lamps)

Micrehbial indicaters reduction (leg u)

1,80 > 2,78

0,53 < 0,74

2,21 > 3,37




L=t UNIVERSITAT DE BARCELONA

__,_-—-—""‘——-——-J” — .
Vi thie— twer VWIRISS pRESENTECRNY

o

> All reclairniece)  welisrs  oroclucec

. ) = 4 [t f \
clgcaogizig)e ejliallty for relse &g 2 rion-clr frlkir) ficj-wetter jr-Ltiroelr] areas arncd

clogiriclial sgores arid soj

~ Stjonlte-reeleldigic

EeNEliable indicaiESRgEl eE -c ;ms bactaf J“

m‘a u rfrm \/ Zm
i@ction, to assessr;.eclalTed wate 5 eatments

llul
Il



L=t UNIVERSITAT DE BARCELONA

2 UV elisinifection treziirfients orasariiecl 2 rilgrigr gaisierio;
Irleictivertiorn iricl 20 total inzictivaitiorn of 'E'fny‘;LI_’\fJ'f@C’I]OLJS Cryoic JSOJHFHLJHJ

gocysits Ir) reclairnec weiier, ever Irl ire

conditions (WRPolf Castell e A e)E

Onl-spore forrmirig

L.

o

I
gziciariel Inleictivearilon trieir) geicieriooraces cig) c‘quh]'t§ reducing d] osiricl
3 ! t

ec by all J; |

'o in Glefmaaly
g




L=t UNIVERSITAT DE BARCELONA

~ Microbiologia d’aigties
relacionada amb la salut
>

Agéncia Catalana
de I"Aigua

S ——

CONSORCI DE LA COSTA BRAVA

A . R w

UNIVERSITAT POLITECNICA —
DE CATALUNYA gy T T ————

costa
brava




