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80 km?, mainly tidal flats, narrow
channels, 7 Barrier islands

Accountable for 80% of the clam
production of the country (mainly
Tapes decussatus).
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- 2004 Evaluation of the effect of WWTP discharges on the bivalve quality of
Ria Formosa (CCDR/ARH)

- 2005-2006 Monitoring the receiving waters or urban WWTPs of Algarve (AdA)

- 2008-2011 Whole-system metabolism and CO2 fluxes in a coastal lagoon

dominated by saltmarsh and seagrass meadows (FCT)

- 2010 Technical Study of the Receiving Waters of Faro and Olhao WWTP
(AdA)

- 2014 Technical Study on support of Environmental Impact Assessment of
Faro WWTP (AdA)
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MOHID modelling system uwwwmonidcor
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http://www.gotm.net
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Transport in the water column

Ria Formosa 20007 121

Htrcslng &y Instantaneous Velocity 22h50min
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Hydrodynamic Calibration
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Ria Formosa: Localizacdo dos correntémetros
utilizados na calibragdo do modelo

= model @ real — elevation = model @ real — elevation
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Hydrodynamic RMSE: 4,7 cm (1,3%)
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WWTP Plumes
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Plume Model
Calibration
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Model 45 _229

Model 47_226

Model 70_2

Model 55_226

Model 44_2218

§

faecal coliforms (MNP/100ml)
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Plume Model Calibration

Tavira June 20th, 2002- (neap_tide)
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Accumulation Model

dCbiv
dt

— kaCHZO - keriv

- C,;,- Concentration in Shellfish
» Cy,0: Concentration in Water
- K,: Accumulation Coefficient

- K,: Elimination Coefficient



Lab. experiment: elimination

Time Cbiv Bento J.A., 2001
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Lab. experiment: elimination
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Lab. experiment: accumulation

1

Experiment

Time
(min.)

E.coli MPN/100mL in water

Average

3.0E+08
2.8E+08
4.1E+08
8.0E+08

Min
3.0E+08
2.4E+08
2.4E+08
3.0E+08

Max.

3.0E+08
3.0E+08
5.0E+08
1.6E+09

E.coli MPN/100g in clams

Average

3.0E+02
1.0E+08
4.7E+08
3.7E+08

Min
2.3E+02
7.0E+07
1.3E+08
1.7E+08

Max.

3.3E+02
1.3E+08
7.9E+08
4 9E+08

Exp. 1 120 6.8E+08| 1.3E+08| 1.6E+09| 5.3E+08| 3.3E+08| 9.4E+08
180 6.6E+08| 8.0E+07| 1.6E+09| 4.3E+08| 1.8E+08| 7.9E+08
; 240 6.1E+08| 7.0E+07| 1.6E+09| 4.3E+08| 9.0E+07| 1.1E+09

[ ]
Samples Of 30 Ind' and water 360 5.8E+08| 3.0E+07| 1.6E+09| 7.0E+08| 3.3E+08| 1.3E+09
0 9.0E+04| 8.0E+04| 1.1E+05| 1.9E+03| 7.9E+02| 2.4E+03
minutes to two hours_ Exp. 2 30 1.0E+05| 2.3E+04| 2.4E+05| 2.0E+05| 1.1E+05| 3.3E+05
60 8.0E+04| 5.0E+04| 1.1E+05| 4.6E+05| 2.3E+05| 7.0E+05
120 6.5E+04| 5.0E+04| 8.0E+04| 5.5E+06| 1.7E+06| 9.2E+06
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Lab. experiment: accumulation
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*Net bags with clams sunk at 100m and at
400m of the Faro West WWTP outlet

«Samples (30ind) taken regularly over a
period of 7 days

Station 1 - 100m Station 2 - 400m

Experiment Time FC MPN/100mL FC MPN/100g FC MPN/100mL FC MPN/100g
in water in clams in water in clams

Exp. 3 2.4E+04 3.3E+02 1.7E+03 3.3E+02
half flood to 30 9.0E+02 2.4E+03 5.0E+02 2.4E+03
flood 90 1.1E+01 2.4E+03 2.3E+01 3.5E+03
180 1.3E+01 5.4E+03 <1 2.4E+03

Exp. 4 0 <1l 3.3E+02 <1 3.3E+02
flood to half 30 1.4E+01 2.4E+04 8.0E+00 2.3E+03
ebb 90 5.0E+02 2.4E+05 3.0E+02 2.4E+04
145 2.4E+03 3.3E+05 5.0E+02 3.5E+04

Exp. 5 0 <1l 3.3E+02 <1 3.3E+02
7 days 1.6E+03 1.6E+05 2.2E+02 3.5E+04
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Field Experiment

Field and Model Results 100 m station
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Concentracao
C.F. na Coluna de Agua
(3 cenarios)

C=104 NMP/100ml|

Ria Formosa 20031017
WWTP - Coliform Plumes (1E4 Oh Orin
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Concentracao
C.F. na Coluna de Agua |
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Example: high v.s. low exposition

Coliform Acumulation Tavira (St.53,226)

‘ —— Bivalv Concentration — H20 Concentration ‘

1.E+04

1.E+04

8.E+03

6.E+03

MPN/100mlI(mg)

4.E+03

—— Bivalv Concentration = ——H20 Concentratiol
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“Shellfish Concentration
Tavira (C,, .=

. AN

out

» 2
Vo N

S
—— classe A (<300 NMP/100g)
classe B (300 a 6000 NMP/100g)

— classe C (6000 a 60000 NMP/100g)
— zona proibida (>60000 NMP/100g)
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mwﬁellfish Concentration
=10°)

TaV|ra (C

out

s ._ — classe A (< 300 NMP/100¢g)
w classe B (300 a 6000 NMP/100g)
— classe C (6000 a 60000 NMP/100g)
— zona proibida (>60000 NMP/100g)
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mwﬁellﬁsh Concentration
Olhao (C —103)
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out

— classe A (< 300 NMP/100g)

classe B (300 a 6000 NMP/100g)
— classe C (6000 a 60000 NMP/100g)
— zona proibida (>60000 NMP/100g)
== Viveiros
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mwﬁellﬁsh Concentration
Olhao (Cout—105)

—— classe A (<300 NMP/100g)
classe B (300 a 6000 NMP/100g)

— classe C (6000 a 60000 NMP/100g)

— zona proibida (>60000 NMP/100g)

== Viveiros
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valg _
Shellfish Concentration
Faro (C,,=10°)

— classe A (< 300 NMP/100g)
classe B (300 a 6000 NMP/100g)

— classe C (6000 a 60000 NMP/100g)

— zona proibida (>60000 NMP/1009)

= Viveiros
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Shellfish Concentration

— classe A (<300 NMP/100g)

classe B (300 a 6000 NMP/100g)
— classe C (6000 a 60000 NMP/100g)
— zona proibida (>60000 NMP/100g)
== Viveiros
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Descarga Microbiologica
Nova ETAR Faro Nascente

Lo
=

—

Altura (m) referente ao ZH

= )
Maré Morta

Vi =3
Maré Viva

S 2

01/Mar 04/Mar 07/Mar 10/Mar 13/Mar 16/Mar 19/Mar 22/Mar 25/Mar 28/Mar 31/Mar

Tempo (dias)
Caudal Caudal
Caudal afluente Fossas sépticas
infiltracao simulado
(m3/dia) (m3/dia)
(m3/dia) (m3/dia)
Faro 25327,0 12896 10 38233,0
Cendriole2 -
Olhao 10233,5 4563 10 14806,5
Cendrio 3,4e 5 35560,5 17459 20 53039,5
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Descarga Microbiologica
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Nova ETAR Faro Nascente
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Descarga Microbiologica
Nova ETAR Faro Nascente
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Novaﬁ TAR F.. = Cal
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Influéncia da Agua Doce

" CF-MM-PM N S e AP CP4MM-BM

25 30 35 353 355 365
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Influéncia da Agua Doce
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Conclusions
- Methodology proved adequate

- Localized impact of plumes (500 to 2000 m)

- High sensibility to WWTP concentration

- Large dispersion not always the best for bioaccumulation
- Shellfish accumulate and depurate very fast (2 to 3 hours)

- Fresh water impact is negligible

- Is It possible to manage discharges dynamically?
Function of tidal cycle and light for example (operational
modelling)?

- ? What happens to higher trophic levels? Fish? Nursery
function?
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