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2

 Results from the implementation of the Water Framework 
Directive 2000/60/EC (WFD)
 Coastal waters of the Comunitat Valenciana region 
 Study from 2008-2015 financially supported by 

Generalitat Valenciana 
 Organic priority pollutants listed in Annex X of WFD and 

in Annex II of Real Decreto 60/2011

 24 water bodies
 18 coastal waters
 6 heavily modified 

water bodies 
(affected by ports) 
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3

 Results from the implementation of the Water Framework 
Directive 2000/60/EC (WFD)
 Coastal waters of Comunitat Valenciana region 
 Study from 2008-2015 financially supported by 

Generalitat Valenciana 
 Organic priority pollutants listed in Annex X of WFD

 24 water bodies (WB)
 Matrices studied 

 Water
 Biota 
 Sediment

 Objectives
 Inventory of emissions
 Surveillance monitoring programme
 Operational monitoring programme
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4

 Coastal waters
 WWTP effluents 
 PPs with the highest frequency of 

occurrence
 Nonylphenol & Octylphenol
 Di(2-ethylhexyl)-phthalate (DEHP)
 VOCs

WB 001. Peñíscola WWTP

WB 002. Alcossebre WWTP

WB 007. L’Horta Nord WWTP

WB 0081. Pinedo WWTP

WB 010. Oliva WWTP

WB 012. Moraira WWTP

Inventory of emissions

2006-2008
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5

 Coastal waters

WB 001

Di(2-ethylhexyl)-phthalate (AA-EQS)

Pentachloro-benzene (AA-EQS)

Hexachloro-cyclohexane (AA-EQS) 

WB 004

Di(2-ethylhexyl)-phthalate  (AA-EQS)

Pentachloro-benzene(AA-EQS)

WB 0041

Di(2-ethylhexyl)-phthalate  (AA-EQS) Pentachloro-benzene(AA-EQS)

WB 006

Di(2-ethylhexyl)-phthalate  (AA-EQS) 

Endosulfán (AA-EQS) 

Octylphenol (AA-EQS)

WB 008

Di(2-ethylhexyl)-phthalate  (AA-EQS) 

Pentachloro-benzene(AA-EQS)

WB 0081

Di(2-ethylhexyl)-phthalate  (AA-EQS) 

Hexachloro-cyclohexane (AA-EQS) 

WB 010

Di(2-ethylhexyl)-phthalate  (AA-EQS) 

WB 014

Di(2-ethylhexyl)-phthalate  (AA-EQS) 

WB 016

Di(2-ethylhexyl)-phthalate  (AA-EQS) 

WB 0102

Tributyltin (AA-EQS y MAC-EQS)

Surveillance monitoring - Water
Water bodies exceeding 

Environmental Quality Standards (EQS)

2009
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6

 Coastal waters Surveillance monitoring - Water
PCA analysis

PCA-scores

Loadings for the multivariate analysis
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7

 Coastal waters

PCA-scores

Loadings for the multivariate analysis

Surveillance monitoring - Water
PCA analysis
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8

 Coastal waters

PCA-scores

Loadings for the multivariate analysis

Surveillance monitoring - Water
PCA analysis
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9

 Coastal waters

PCA-scores
Loadings for the multivariate analysis

Surveillance monitoring - Water
PCA analysis



C
A

LA
G

U
A

U
n

id
ad

 m
ix

ta
 d

e 
in

ve
st

ig
ac

ió
n

 U
V

-U
P

V

10

 Coastal waters Operational monitoring - Water
Water bodies exceeding 

Environmental Quality Standards (EQS)

WB 001

Di(2-ethylhexyl)-phthalate (AA-EQS)

WB 004

Di(2-ethylhexyl)-phthalate (AA-EQS)

WB 0041

Di(2-ethylhexyl)-phthalate (AA-EQS)

WB 006

Di(2-ethylhexyl)-phthalate (AA-EQS)

WB 008

Di(2-ethylhexyl)-phthalate (AA-EQS) 

WB 0081

Di(2-ethylhexyl)-phthalate (AA-EQS) 

WB 010

Di(2-ethylhexyl)-phthalate (AA-EQS) 

WB 014

Di(2-ethylhexyl)-phthalate (AA-EQS) 

WB 016

Di(2-ethylhexyl)-phthalate (AA-EQS) 

WB 0102

Tributyltin (AA-EQS y MAC-EQS)

2010
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11

 Coastal waters

WB 0102

Tributyltin (AA-EQS y MAC-EQS)

2011
&

2012

Operational monitoring - Water
Water bodies exceeding 

Environmental Quality Standards (EQS)
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12

 Coastal waters

2014
All water bodies fulfilled 

the EQS requirements

Operational monitoring - Water
Water bodies exceeding 

Environmental Quality Standards (EQS)
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13

 Coastal waters

2006-2008

Surveillance monitoring - Biota
 Analysis of PPs that tend to 

accumulate in biota
 Nonylphenol & Octylphenol
 8 PAHs
 4 Organochlorinated pesticides
 DEPH, TBT, BDE, chloroalkanes

 Bivalves sampled along 14 WB
 Mussels and Clams
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14

 Coastal waters Surveillance monitoring - Biota
 Analysis of PPs that tend to 

accumulate in biota
 t-Nonylphenol & Octylphenol
 8 PAHs
 4 Organochlorinated pesticides
 DEPH, TBT, BDE, chloroalkanes

 Bivalves sampled along 14 WB
 Mussels and Clams

Operational monitoring - Biota
 Analysis of PPs that tend to 

accumulate in biota
 t-Nonylphenol & Octylphenol
 8 PAHs
 4 Organochlorinated pesticides
 DEPH, TBT, BDE, chloroalkanes

 Bivalves sampled along 7 WB with 
high occurrence of PPs
 Mussels and Clams

2010
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15

 Coastal waters Surveillance monitoring - Biota

2006-2008

 The most frequent PPs in biota
 t-Nonylphenol & Octylphenol
 PAHs
 TBT
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16

 Coastal waters Surveillance monitoring - Biota

 Most affected areas by PAHs:
 WB surrounding the Port of Sagunto (006)
 WB in the north coast of Valencia city (007)

2006-2008

 The most frequent PPs in biota
 t-Nonylphenol & Octylphenol
 PAHs
 TBT
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17

 Coastal waters Surveillance monitoring - Biota

Relative concentration of PAHs Relative concentration of high 
and low molecular weight 

PAHs
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18

 Coastal waters Operational monitoring - Biota

Areas

Areas

Total PAHs in mussels

Total PAHs in clams
2010
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19

 Coastal waters Surveillance monitoring - Sediment
 Analysis of PPs that tend to 

accumulate in sediment
 t-Nonylphenol & Octylphenol
 8 PAHs
 4 Organochlorinated pesticides
 DEPH, TBT, BDE, chloroalkanes

 24 WB

Operational monitoring - Sediment
 Analysis of PPs that tend to 

accumulate in sediment
 t-Nonylphenol & Octylphenol
 8 PAHs
 4 Organochlorinated pesticides
 DEPH, TBT, BDE, chloroalkanes

 24 WB

2010-2015
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20

 Coastal waters

Surveillance and operational monitoring - Sediment

t-Nonylphenol

Surveillance Operational
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 Coastal waters

Surveillance and operational monitoring - Sediment

Total PAHs

Surveillance Operational
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 Coastal waters

Surveillance and operational monitoring - Sediment

Tributyltin

Surveillance Operational
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23

 Conclusions
 Di(2-ethylhexyl)-phthalate and Tributyltin exceeded EQS 

in water in several WB and occasions.
 A gradual decrease in the PPs concentrations detected in 

water was observed.
 The most common PPs detected in biota: PAHs, phenols 

and TBT.
 The highest molecular weight PAHs are accumulated in a 

greater extent in clams than in mussels and vice versa.
 PAHs and t-Nonylphenol tend to be accumulated in the 

sediments analysed.
 At the end of the operational monitoring all WB 

fulfilled the EQS for organic PPs.
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Thank you for your attention!! 

A. Bouzas
CALAGUA-Unidad mixta de investigación UV-UPV

Departamento de Ingeniería Química. Universitat de València. Av. Universidad s/n. 46100. 
Burjassot-Valencia

Instituto de Ingeniería del Agua y Medio Ambiente (IIAMA). Universitat Politècnica de València. 
Camino de Vera s/n. 46022. Valencia
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