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AQUATERRA Project

Objectives
impact of changing hydrological and seasonal conditions and 
mega-loadings during extreme hydrological events 

MONITORING  SOIL- WATER –SEDIMENT INTERACTIONS AT
EBRO RIVER BASIN

mega-loadings during extreme hydrological events 
(resuspension of sediments, deposition onto soil)
groundwater quality/quantity and the functioning of the soil as 
filter/buffer/transform/storage medium
groundwater quality trends in relation to an extensive 
agricultural activity 
air-soil-groundwater transport of organic pollutants
behaviour and fate of pollutants; bioavailability; speciation



EBRO: Typical Mediterranean river- Extreme hydrological conditions

transport

evaporation
accumulation

sediment related
quality dynamics:

resuspension transport

•accumulation
•build up of organic matter
•transformation
•nutrient cycling
•bioturbation

Extremely dry periods 
(no flow)

Floods

deposition of 
contaminated 
sediments on 

soil

first flush effects

timesediment

•bioturbation

micriobiological transformations

12.000

4135

1987

3154
2615

1700

2508 2508

1852

2752

1907 1960 1961 1966 1978 1979 1980 1981 2002 Feb
2003

12.000

4135

1987

3154
2615

1700

2508 2508

1852

2752

1907 1960 1961 1966 1978 1979 1980 1981 2002 Feb
2003

m3/sm3/sMaximm flow

250 m3/s

Year average flow

average 250 m3/s

Year average flow

average

12.000

4135

1987

3154
2615

1700

2508 2508

1852

2752

1907 1960 1961 1966 1978 1979 1980 1981 2002 Feb
2003

12.000

4135

1987

3154
2615

1700

2508 2508

1852

2752

1907 1960 1961 1966 1978 1979 1980 1981 2002 Feb
2003

m3/sm3/sm3/sm3/sMaximm flow

250 m3/s

Year average flow

average 250 m3/s

Year average flow

average



AQUATERRA Project

1. Surveillance monitoring (SM) will provide assessment of long-term changes 
natural or anthropogenic, adequate preparation of future monitoring programs
[priority pollutants Directives 2006/11/CE (previous 76/464/CEE) and 
2455/2001/EC] 

24 monitoring stations along the Ebro (surface water, sediment); 
8 sampling points for ground water and soil

2. Operational monitoring (OM)   will classify status of water bodies identified 
as being at risk of failing environmental  conditions (emerging contaminants )as being at risk of failing environmental  conditions (emerging contaminants )

9 monitoring stations along the Ebro (surface water and sediment)
6 wastewater treatment plants

3. Investigative monitoring (IM) , when SM shows that environmental 
objectives are not met or to assess  the impact of  accidental pollution  events 
(priority pollutants + emerging contaminants )

19 sampling points in three  polluted(Industry/Agricultural) zones: MONZÓN, 
FLIX and EBRO DELTA



 Risk zone: Cinca River 

Surveillance monitoring + Specific case study areas

SP1-SP18 established control points 

Risk zone: Estuary 

Risk zone: Flix  
Gallego 

catchment 



Surveillance monitoring
Priority compounds (Directives 2006/11/CE, 2455/2001/EC)

PAHs & NPs:
Acenaphthene
Acenaphtylene
Anthracene
Benzo(a) anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k) fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene

Pesticides
Alachlor
Atrazine
Atrazine-desethyl
Azinphoos-ethyl
Bromophos-ethyl
Bromophos-methyl
Chlorfenvinphos
Chlorpyriphos
Diazinon
Dichlofenthion
Dimethoate
Ethion
Fenchlorphos

Aldrin
Dieldrin
Isodrin
Endrin
Endrin aldehyde
2,4-DDD
4,4-DDD
2,4-DDE
4,4-DDE
2,4-DDT
4,4-DDT
alpha-endosulfan
beta-endosulfan Indeno(1,2,3-cd)pyrene

Naphtalene
Phenanthrene
Pyrene

and

Octylphenol
Nonylphenol
Bisphenol A

Fenchlorphos
Fenitrothion
Malathion
Metolachlor
Molinate
Omethoate
Parathion-ethyl
Parathion-methyl
Propanil
Propazine
Simazine
Terbuthylazine
Terbutryn
Tributylphosphate
Trifluralin

beta-endosulfan
endosulfan-sulfate
alpha-HCH
beta-HCH
delta-HCH
gamma-HCH
Heptachlor
Heptachlor-exo-epoxide
Heptachlor-endo-epoxide 
Hexachlorobenzene
Pentachlorobenzene

69 compounds
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Surveillance monitoring -- Polar pesticides in river water
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Surveillance monitoring –– Nonylphenol in river water
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� Nonylphenol appears in water from all the sampling campaigns and in all the sampling site
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TARGET COMPOUNDS AND MATRIX

OC pesticides 23 analyzed 5 found

EPA PAHs 16 analyzed all found

Pesticides 27 analyzed 4 found
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Sample: 0-10 cm
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Cond. 681 - 5658 µS/cm

Temp. 12.21 - 24.20 ºC



LEVELS IN THE EBRO RIVER BASIN

Groundwater samples : summarized results for pesticides

Tributylphosphate 0,01 0,73 0,08 69%
Desethyl atrazine 0,01 1,87 0,31 69%
Simazine 0,01 0,11 0,04 60%
Atrazine 0,01 0,37 0,08 58%
Terbuthylazina 0,01 0,35 0,08 37%
Propanil 0,01 0,02 0,02 20%
Alachlor 0,02 0,51 0,13 9%
Azinphos-ethyl 0,03 0,57 0,22 3%
Metolachlor 0,01 5,37 1,82 3%

Compound Minimum (µg/L) Maximum (µg/L) Mean (µg/L)
Detection over the 
quantification limit 
(95 water samples)

Metolachlor 0,01 5,37 1,82 3%
Diazinon 0,02 0,06 0,04 2%
Fenitrotion 0,15 0,15 0,15 1%
Terbutryn 0,07 0,07 0,07 1%
gamma-HCH 0,46 0,46 0,46 1%

Contributions to DEA levels

Big exploitations

Orchards



LEVELS IN THE EBRO RIVER BASIN

Temporal trends of Atrazine and DEA (BigE)
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Soil samples: summarized results for organochlorine pesticides

4,4'-DDE 0,13 58,17 7,16 88%

Mean (µg/Kg)
Detection over the 
quantification limit 
(34 soil samples)

Compound Minimum (µg/Kg) Maximum (µg/Kg)

LEVELS IN THE EBRO RIVER BASIN

4,4'-DDE 0,13 58,17 7,16 88%
4,4'-DDT 0,55 16,26 6,42 53%
Endosulfan_sulfate 3,66 9,08 7,11 9%
2,4'-DDT 0,25 1,69 0,97 6%
2,4'-DDE 0,11 0,11 0,11 3%

Contribution to DDT-DDE levels

Orchards

Big exploitations



LEVELS IN THE EBRO RIVER BASIN

Soil samples: summarized results for PAHs compounds

Benzo(a)anthracene 0,11 23,73 4,97 100%
Chrysene 0,27 48,27 9,74 100%
Benzo(k)fluoranthene 0,33 17,09 4,29 100%
Indeno(1,2,3-cd)pyrene 2,27 465,28 111,79 100%

Compound Minimum (µg/Kg) Maximum (µg/Kg) Mean (µg/Kg)
Detection over the 
quantification limit 
(34 soil samples)

Indeno(1,2,3-cd)pyrene 2,27 465,28 111,79 100%
Benzo(b)fluoranthene 0,11 21,32 5,18 97%
Benzo(g,h,i)perylene 0,88 274,75 70,83 97%
Benzo(a)pyrene 1,18 291,82 42,73 85%
Dibenzo(a,h)anthracene 0,22 269,14 82,07 76%
Pyrene 0,62 37,43 6,94 74%
Fluoranthene 0,46 12,03 4,08 65%
Anthracene 0,01 9,13 1,29 65%
Acenaphtylene 0,02 2,35 0,58 59%
Acenaphtene 0,01 1,73 0,94 59%
Phenanthrene 0,34 14,45 4,00 53%
Naphthalene 0,01 0,04 0,02 32%



Operational monitoring

Operational monitoring (OM)   will classify status of water bodies identified as 
being at risk of failing environmental  conditions (emerging contaminants )

9 monitoring stations along the Ebro (surface water and sediment)
6 wastewater treatment plants

Target compounds

Analgesics and 
antiinflammatories

Lipid regulator 
and cholesterol 
lowering statin 

drugs

Psychiatric 
drugs
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agents
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Screening of river watersScreening of river waters
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River water downstream the WWTP



WWTP Population
Flow rate 

(m3/h)
Wastewtater 

treated
Hidraulic 

Rt (h)
Primary 

treatment
Secondary 
treatment

Miranda 
Ebro

52700 533 Urban 32 - Activated sludge

Tudela 90000 833 Urban 18 Primary settling Filters

Urban and 

Characteristics of the WWTP monitored

Logroño 466560 2500
Urban and 
industrial

8 Primary settling Activated sludge

Pamplona 773312 4313
Urban and 
industrial

25 Primary settling Activated sludge

Zaragoza 835000 6833 Urban 10 Primary settling Activated sludge

Lleida 180000 2917 Urban 6-10 Primary settling Activated sludge

Tortosa 36625 305 Urban 33 - Activated sludge



Contribution of WWTP effluents

WWTP effluent

� There is an important dilution factor :
Levels found in surface waters
downstream WWTP are in the low
ng/range, whereas in WWTP effluent
concentrations of target compounds are
between low µg/L-high ng/L range.
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Contribution of WWTP effluents
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Removal efficiencies in WWTPs
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Investigative monitoring

Investigative monitoring (IM) , when SM shows that environmental 
objectives are not met or to assess  the impact of  accidental pollution  events 
(priority pollutants + emerging contaminants)

19 sampling points in three  polluted(Industry/Agricultural) zones: 

Brominated flame retardants at risk zones Flix and Cinca - industrial impact

A) Regulated: Polybrominated diphenylethers (PBDEs) (from  monoBDEs to decaBDE), 

B) Non-regulados; Hexabromocyclododecane (HBCD) and Decabromodiphenyl ethane

Pesticides at delta Ebro – agricultural impact



Polibromobifenilos (PBBs)
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VERO RIVER: SedimentVERO RIVER: Sediment

CountryCountry SampleSample Maximum level Maximum level 
(ng/g dw)(ng/g dw)

Ref.Ref.

SwedenSweden Sediment river with numerous Sediment river with numerous 
textile industriestextile industries

360360 Sellström, 1998Sellström, 1998

United KingdomUnited Kingdom Sediment downstream areas Sediment downstream areas 399399 Allchin, 1999Allchin, 1999

BDE-209 levels in Sediment samples collected near industry facilities. 

United KingdomUnited Kingdom Sediment downstream areas Sediment downstream areas 
of manufacturing plantsof manufacturing plants

399399 Allchin, 1999Allchin, 1999

The NetherlandsThe Netherlands Suspended particulates from Suspended particulates from 
surface waters near a textile surface waters near a textile 
facilityfacility

46004600 de Boer, 2003de Boer, 2003

SpainSpain Sediment downstream a Sediment downstream a 
textile industrytextile industry

50005000 Our study, 2004Our study, 2004





VERO RIVER: BiotaVERO RIVER: Biota

CountryCountry SampleSample Maximum levelMaximum level

(ng/g lw)(ng/g lw)

Ref.Ref.

GermanyGermany Bream (Bream (Abramis abrama LAbramis abrama L.) .) 3737 Lepom, 2002Lepom, 2002

Baltic seaBaltic sea Pike (Pike (Esox luciusEsox lucius), perch (), perch (Perca Perca 
fluviatilisfluviatilis) and roach () and roach (Rutilus Rutilus 

116116 Burreau, 2004Burreau, 2004

Summary of reported concentrations of BDE-209 in aquatic biota.

rutilusrutilus))

North seaNorth sea Sole (Sole (Solea soleaSolea solea), bib (), bib (Trisopterus Trisopterus 
luscusluscus) and whiting () and whiting (Merlangius Merlangius 
merlangusmerlangus))

3737 Voorspoels, 2003Voorspoels, 2003

SpainSpain Barbel (Barbel ( Barbus graellsiiBarbus graellsii) and ) and 
carp (carp ( Cyprinus carpioCyprinus carpio))

6363 Our study, 2004Our study, 2004



VERO RIVER: BiotaVERO RIVER: Biota

Percentage contribution of various congeners to the  total PBDEs 
detected in muscle samples from the Vero River

Vero River
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CINCA RIVER: BiotaCINCA RIVER: Biota

CountryCountry SampleSample Maximum levelMaximum level

(ng/g ww or lw)(ng/g ww or lw)

Ref.Ref.

UK (downstream UK (downstream 
manufacturing HBCD plant)manufacturing HBCD plant)

TroutTrout 6760 (ww)6760 (ww) Allchin, 2003Allchin, 2003

EelEel 10000 (ww)10000 (ww)

Switzerland Switzerland WhitefishWhitefish 210 (lw)210 (lw) Gerecke, 2003Gerecke, 2003

Summary of reported concentrations of HBCD in European aquatic biota.

Switzerland Switzerland WhitefishWhitefish 210 (lw)210 (lw) Gerecke, 2003Gerecke, 2003

The NetherlandsThe Netherlands EelEel 93 (lw)93 (lw) Morris, 2004Morris, 2004

SwedenSweden HerringHerring 180 (lw)180 (lw) Remberger, 2004Remberger, 2004

SpainSpain Southwestern naseSouthwestern nase 12408 (ww)12408 (ww)

104288 (lw)104288 (lw)

Our study, 2004Our study, 2004



CINCA RIVER: BiotaCINCA RIVER: Biota

Percentage contribution of HBCD isomers in fish sam ples
from the Cinca River (Site C4)

10%

15%

Alpha Beta Gamma
100%
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Sediment Fish 1 Fish 2 Fish 3 Fish 4 Fish 5 Fish 6

Published studies reported potential biotransformation of gamma to alpha.
This study showed low biotransformation, probably due to a recent exposure.



CINCA RIVER: DDX CONTAMINATIONCINCA RIVER: DDX CONTAMINATION

MonzónMonzón

Average levels of ΣΣΣΣDDXs in fish ( µµµµg/Kg w.w.)
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CINCA RIVER: DDX CONTAMINATIONCINCA RIVER: DDX CONTAMINATION

MonzónMonzón

Comparison between this study (2002) and 1999
Data are expressed in µµµµg/Kg w.w. in fishData are expressed in µµµµg/Kg w.w. in fish

and 10x µµµµg/Kg d.w. in sediment.
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CINCA RIVER: DDX CONTAMINATIONCINCA RIVER: DDX CONTAMINATION

MonzónMonzón

Percentage of the different compounds
in muscle of barbel and sediment in site 3
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Pollution trends: Hg in sediments
(mg/kg)
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CINCA RIVER: Hg CONTAMINATIONCINCA RIVER: Hg CONTAMINATION
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BarbelsBarbels withwith thethe highesthighest HgHg levelslevels inin thethe liverliver alsoalso showedshowed thethe mostmost severesevere
pathologies,pathologies, andand thethe processesprocesses foundfound werewere consistentconsistent withwith thethe propro--oxidantoxidant
effecteffect ofof heavyheavy metalsmetals

CINCA RIVER: Hg CONTAMINATIONCINCA RIVER: Hg CONTAMINATION

Normal liver of barbel from upstream, 
showing the normal structure.

Lipofuscin in macrophage aggregates
(arrowhead) and inside of the hepatocytes
(arrows) in the liver of a barbel from
downstream.



DIOXIN AND DIOXINDIOXIN AND DIOXIN--LIKE PCBsLIKE PCBs

Dioxin and dioxin-like PCB results from the Cinca and Flix risk zones
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Total (PCDDs+PCDFs+dl-PCBs) TEQ values,
expressed in pg/g wet weight in different fish samples.

The European action level (3 pg TEQ/g ww )
is indicated as a darker horizontal line.
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DIOXIN AND DIOXINDIOXIN AND DIOXIN--LIKE PCBsLIKE PCBs

Dioxin and dioxin-like PCB contribution

Levels of PCDD/F, dl-PCBs and total TEQ
in fish populations from Barbastro, Monzón and Flix sites.

Values expressed in pg WHO TEQ/g lipid weight.
Bars represent means; lines indicate standard deviations.

Letters "a" and "b" indicate significant differences
between the populations (Tamhane test).

 
600

0

100

200

300

400

500

PCDD/F DLPCBs TEQ

p
g
 W

H
O
-T

E
Q
/
g
 l
ip

id
 w

e
ig

h
t

Vero

Monzón

Flix

(a)

(a)
(a)

(b)
(b)

(a)



DIOXIN AND DIOXINDIOXIN AND DIOXIN--LIKE PCBsLIKE PCBs

Biological response

CYP1A expression from barbel samples

LocationLocation SampleSample CYP1A1 wxpressionCYP1A1 wxpressionaa

BarbastroBarbastro B3V3B3V3

B4V3B4V3

B5V3B5V3

B6V3B6V3

B7V3B7V3

400 400 ±± 100100

0.5 0.5 ±± 0.030.03

350 350 ±± 2020

1600 1600 ±± 100100

800 800 ±± 5050B7V3B7V3

B8V3B8V3

800 800 ±± 5050

1.11.1 ±± 0.090.09

FlixFlix B1E2B1E2

B2E2B2E2

B3E2B3E2

B4E2B4E2

B5E2B5E2

B6E2B6E2

B7E2B7E2

B8E2B8E2

1000 1000 ±± 5050

3600 3600 ±± 200200

1100 1100 ±± 100100

600 600 ±± 200200

700 700 ±± 2020

500 500 ±± 4040

3000 3000 ±± 150150

2800 2800 ±± 200200

aExpressed as mRNA copies of CYP1A per 1000 copies of β-actin mRNA;
Mean and SD from three technical replicates.



DIOXIN AND DIOXINDIOXIN AND DIOXIN--LIKE PCBsLIKE PCBs

Biological response

Linear correlation parameters between CYP1 expression levels
(expressed as mRNA copies per copy of ßActin mRNA)

and levels of PCDD/F, DLPCBs and total TEQ
(expressed in pg WHO-TEQ/g lipid weight)

for Barbus graellsii samples from Vero and Flix sites

ParameterParameter nn RR pp valuevalue

PCDDs/FsPCDDs/Fs 1111 --0.3660.366 0.2640.264

dldl--PCBsPCBs 1111 0.7200.720 0.0100.010

Total TEQTotal TEQ 1111 0.6430.643 0.0290.029



ERT, river upstream of Delta
CD, drainage channels 
CE, irrigation channels
BA, Alfacs Bay
EL, Encanyissada Lagoon

Polar pesticides 

Delta of the 
Ebro river



Target pesticides
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4 organophosphates
(diazinon)

(isoproturon) 6 triazines
(atrazine)

1 thiocarbamate
(molinate)

2 chloroacetanilides
(alachlor)



PesticidePesticide Max. Max. 
Conc.Conc.

AVG (%P)AVG (%P)

CyanazineCyanazine n.d.n.d. -- (0 %)(0 %)

ChlortoluronChlortoluron 0.0030.003 0.002 (6 %)0.002 (6 %)

IsoproturonIsoproturon 0.0070.007 0.002 (92 %)0.002 (92 %)

PesticidePesticide Max. Max. 
Conc.Conc.

AVG (%P)AVG (%P)

Levels (in µg/L) of pesticides in water 

IsoproturonIsoproturon 0.0070.007 0.002 (92 %)0.002 (92 %)

MecopropMecoprop 0.0260.026 0.008 (92 %)0.008 (92 %)

MetolachlorMetolachlor 0.0270.027 0.016 (8 %)0.016 (8 %)

DiuronDiuron 0.0360.036 0.014 (92 %)0.014 (92 %)

DiazinonDiazinon 0.0440.044 0.005 (98 %)0.005 (98 %)

2,4 D2,4 D 0.1720.172 0.024 (90 %)0.024 (90 %)

MalathionMalathion 0.2180.218 0.218 (2 %)0.218 (2 %)

SimazineSimazine 0.3760.376 0.048 (98 %)0.048 (98 %)

FenitrothionFenitrothion 0.6810.681 0.313 (24 %)0.313 (24 %)

MolinateMolinate 0.8490.849 0.217 (86 %)0.217 (86 %)

AtrazineAtrazine 0.9010.901 0.314 (100 %)0.314 (100 %)

MCPAMCPA 13.9013.90 1.877 (100 %)1.877 (100 %)

PropanilPropanil 16.8216.82 0.948 (90 %)0.948 (90 %)

AlachlorAlachlor 62.9062.90 17.79 (16 %)17.79 (16 %)

BentazoneBentazone 126.8126.8 30.51 (100 %)30.51 (100 %)



Levels of pesticides in sediments of the Ebro river delta

Compound Concentration in ng/g

Min.        Max.      Average                       

Bentazone 0.9 21.1 7.7

Propanil 0.2 4.1 2.0

Atrazine 0.9 2.8 2.0

Deisopropylatrazine 0.6 7.9 2.0

Desethylatrazine 0.3 3.2 0.6 

Diuron 0.5 2.8 1.4

Metolachlor 4.8 29.0 13.9



Biomarkers

I) DAPHNIA: pools of 10 adults

√ Inhibition of acetyl and carboxyl cholinesterase activity
√ Oxidative stress biomarkers: CAT, GST
√√ Feeding rate: High ecological relevance

II) CORBICULA: 10 pools of gills or digestive gland from 3 animals

III) MUSSELS: 10 gills or digestive glands

√√ AChE (gills)
√ CAT, GST, GPX, SOD, Lipox (DG)

√√ AChE (gills)
√ CAT, GST, GPX, SOD, Lipox (DG)
√√ Histopathology
√√ Filtration rate????



FenitrothionFenitrothion

√√ DetectedDetected atat highhigh levelslevels inin MayMay (CD(CD55,, CDCD77,, CDCD88)) andand JulyJuly
(CD(CD55,, CDCD77))

√√ FenitrothionFenitrothion concentrationsconcentrations atat CDCD55 inin MayMay andand JulyJuly areare
nearnear thethe 4848--hh LCLC5050 inin DaphniaDaphnia magnamagna ((500500 ng/L)ng/L)

√√ TheThe highhigh variabilityvariability foundfound suggestssuggests sporadicsporadic highhigh levellevel√√ TheThe highhigh variabilityvariability foundfound suggestssuggests sporadicsporadic highhigh levellevel
applicationsapplications insteadinstead ofof systematicsystematic applicationsapplications
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CONCLUSIONS

Brominated flame retardants
-Two high contaminated areas were found along the Ebro River: the first one showed a high HBCD 
contamination, and the second one presented high contamination of deca-BDE-209. In both cases, 
the industry responsible of the contamination was identified.
--Analyses of biota samples showed that both contaminants, HBCD and deca-BDE-209, are 
bioavailable.

Dioxin-like compounds
-Dioxin-like compounds were analysed in different sites with different historical pollution records. 
-Results indicated significant accumulation of dioxin-like PCBs in samples at the Flix site. 
Concomitantly, cytochrome p450 1A (CYP1A) expression, a known indicator for dioxin-like 
pollution, was significantly elevated in barbel from the Flix site. 
-Our study suggest a significant biological impact at the Flix site, closely related to the presence of -Our study suggest a significant biological impact at the Flix site, closely related to the presence of 
dioxin-like PCBs, whereas the PCDDs/Fs contribution to this impact appears to be non-significant.

DDXs
-DDT pollution was detected in sampling sites downstream a factory manufacturing dicofol. 
However, levels have dropped since a previous study in 1999. 

Mercury

-High mercury levels were found in fish downstream of a cholr-alkali plant placed in the Cinca river.
-Good correlation was found between the mercury levels in liver and toxicological effects at 
different organisation levels: mRNA, protein and cellular.



CONCLUSIONS

Pesticides
- Distribution of organophosphorus insecticides and herbicides in 
groundwater of the Ebro river basin was very much dependant on the 
sampling location due to the specific usage pattern in each area. 
- For pesticides hot spot areas identified are Zaragoza area, Segre and 
Gallego catchmen). More intensive agricultural exploitations showed higher 
degree of pollution while  little orchards showed more variability. 
- No significant temporal trends were found. DEA in water and DDE in soil 
were the main degradation products found and their concentration was 
always higher than the parental compounds.

Pharmaceuticals
-Total loads ranged from 2 to 5g/day/1000 inhabitants and from 0.5 to 
1.5g/day/1000 inhabitants in influent and effluent wastewaters, respectively. 
-High removal rates in WWTP were mainly achieved for analgesics and anti-
inflammatories, while the other groups showed lower rates, ranging from 20 
to 60%. The antiepileptic carbamazepine was not eliminated at all in most 
cases.
--Due to this fact, WWTP effluents are major contributor of pharmaceuticals in 
the river water.

••



Management  of the  monitoring data at CHE (Ebro)Management  of the  monitoring data at CHE (Ebro)

1. Priority (regulated) substances1. Priority (regulated) substances
Diffuse pollution (agriculture) not much is done.  Ebro river basin is  managed by  Diffuse pollution (agriculture) not much is done.  Ebro river basin is  managed by  
CHECHE--Ministry of  Environment,  but agriculture is another MinistryMinistry of  Environment,  but agriculture is another Ministry

Urban pollution Urban pollution -- Waste Water Treatment Plants ( e.g. nonyphenol )Waste Water Treatment Plants ( e.g. nonyphenol )-- actions actions 
coordinated with Regional  Water Agencies (Agencia Catalana de lcoordinated with Regional  Water Agencies (Agencia Catalana de l´́Aigua)Aigua)

Industrial pollution, like Hg ,  DDT and brominated flame retardants, HCBD. The Industrial pollution, like Hg ,  DDT and brominated flame retardants, HCBD. The 
industry is knownindustry is known-- chemicals   from manufacturechemicals   from manufacture--but  although  regulatory action is but  although  regulatory action is 
slow (many socioslow (many socio--economic interests) it will   happeneconomic interests) it will   happen

2. E2. E2. E2. Emerging (non regulated) substances (i.e. Pharmaceut icals)merging (non regulated) substances (i.e. Pharmaceut icals)

Separate treatment of “hot spots”: hospital wastewaters (drugs) Separate treatment of “hot spots”: hospital wastewaters (drugs) 

For drugs   recommended actions are: Labelling (Sweden), urine For drugs   recommended actions are: Labelling (Sweden), urine 
separation, more environmental education (25separation, more environmental education (25--33% of drug disposal as 33% of drug disposal as 
household waste or directly to toilet) but still 1 dollar spent  on drugs can household waste or directly to toilet) but still 1 dollar spent  on drugs can 
save 6 dollars in hospital costssave 6 dollars in hospital costs



Issues to be considered  for monitoring and 
managing river pollutants- examples

1. Knowledge transfer from fundamental science-understanding the 
processes- to applied science ? And what about regulatory issues ? 
What is the “delta value” of EU funded research projects   to WFD  at 
river basin scale ? Are  river  basin managers “intertested” in the 
outcome of  the R& D results, i.e.g advance monitoring schemes ? 
How to motivate them? 

2. Risk at the River basin  should  be  based on EQS or  should  we 
consider   further scientific achievements ?  What about Known consider   further scientific achievements ?  What about Known 
Unknowns, for instance , pesticide metabolites  (present at EPA list but  
not at EU-WFD list)

3. Source control/ reduction of  chemicals key issue.  Expected  benefits: 
overall reduction on exposure to dangerous substances, improvement 
of biodiversity, reduced costs in WWTP, reduced potential  of 
accumulation of dangerous substances in irrigated crops, improved soil 
quality, etc. Monitoring should make clear point vs diffuse sources.

4. Monitoring and assessemnt tools: we  should know their “window of 
operation”, Need of “quick scans “ assessment (accuracy and precision 
needed too)



LongLong--term vision. Identification of ecological questions to term vision. Identification of ecological questions to 
improve river basin managementimprove river basin management

1.1. EcosystemsEcosystems servicesservices.. BenefitsBenefits thatthat thethe peoplepeople obtainobtain fromfrom thethe
ecosystemecosystem.. ProvisioningProvisioning servicesservices (food,(food, water),water), regulatingregulating servicesservices
(flood,(flood, diseasedisease control)control) culturalcultural servicesservices (( recreational,recreational, culturalcultural
benefits)benefits) andand supportingsupporting servicesservices (( nutrientnutrient cylcing)cylcing) ..WhichWhich
componentscomponents areare essentialessential forfor providingproviding valuablevaluable services?services?

2.2. PollutionPollution atat thethe RiverRiver basinbasin ..HowHow catchmentcatchment managementmanagement cancan bebe
usedused toto reducereduce reducereduce diffusediffuse pollutionpollution ?? DepositsDeposits ofof sewagesewage sludgesludge
onon thethe agroecosystemagroecosystem ??onon thethe agroecosystemagroecosystem ??

3.3. ClimateClimate changechange.. WhatWhat timetime lagslags cancan bebe expectedexpected betweenbetween climateclimate
changechange andand ecologicalecological changechange ?? WhichWhich speciesspecies areare thethe bestbest
indicatorsindicators ofof thethe effectseffects ofof climateclimate changechange onon naturalnatural communitiescommunities ??
ChangesChanges inin precipitation,precipitation, impactsimpacts onon waterwater qualityquality andand quantityquantity

4.4. EnergyEnergy .. WhatWhat areare thethe consequencesconsequences ofof biofuelbiofuel productionproduction forfor
biodiversitybiodiversity atat field,field, landscapelandscape andand regionalregional levellevel ?? HowHow
sustainablesustainable itit isis thethe situationsituation inin SpainSpain (( 11kgkg corncorn needsneeds 769769 litersliters ofof
water),water), withwith 561561..000000 HaHa ofof corncorn--AtrazineAtrazine inin corn,corn,00..4444 kg/Hakg/Ha ((246246
Tons)Tons) ((11 HaHa needsneeds 77..200200 mm33// 99..400400 kgkg corn)corn) thatthat willwill needneed 30003000
HmHm33/year/year-- thisthis amountamount isis higherhigher thanthan thethe humanhuman waterwater
consumptionconsumption inin SpainSpain 26002600 HmHm33/year)/year) andand 33 timestimes thethe PHNPHN (Transfer(Transfer
Ebro/Andalucia)Ebro/Andalucia)
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