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INTRODUCTION

In Deliverable 4.2: “Critical analysis of previowtudies related to the case studies and internal
collection of datasets for further use in the casadies”, data characterizing case studies were
described.

During the Case Study Meeting, based on data pedday CS3 were discussed and concluded that the
raw data are more appropriate than general datzeaoing case studies. Consequently new databases
containing raw data were prepared and have beepleted.

An other conclusion from the CS Meeting was recomufagion that is better to have lower number of
examined sites but detailed characterized instdagreater but with only general environmental
description. It allows better ranking/comparingiactors (WP1).

1. METHODOLOGIES RELEVANT FOR THE RESPECTIVE CASE
STUDIES

In case study 1, present and future health imgaats ambient pollutants and thermal stress will be
assessed. Health risks for children and adultsshdn associated with chronic exposure to benzsne a
well as metals (Pb, Cd, As) will be estimated udimg 2-FUN tool box. Health impacts from acute
exposures to thermal stress, PM10, PM2.5, and oadlhbe assessed using concentration-response
functions from epidemiology studies in Lisbon. Fetalimate generated from WP1 will be integrated
into the air pollution dispersion model TAPM V4dssess future ambient air pollutant concentrations.

One of the project objectives is to developing anceptual model for each of the following
environmental sub-systems: freshwater, outdoor spmere, indoor air, soil and groundwater, plants,
animals and humans. ‘Freshwater’ was chosen afirshénvestigated sub-system to demonstrate the
feasibility of the process of model construction.

2. DATABASES RELEVANT FOR THE RESPECTIVE CASE STUDIES

2.1 Case study 1

In deliverable D4.2 we discussed in detail and gmeed graphically the datasets required to conduct
this case study. The datasets were daily mort§#600-2004), PM10 (2000-2004), PM2.5 (2002-
2004), hourly ozone (2000-2004) and benzene (20053 We now also have data for 2005 and 2006
for these datasets.

2.2 Case study 2: management of a river watershed
france

2.2.1 Introduction and background

The objective of the European 2FUN project (Fulkio and uncertainty approaches for assessing
health risks in future environmental scenarios)tasprovide methods and tools for analysing
environment-related health risks. The aim is tddba “toolbox” complementary to other projects
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(HEIMSTA, INTARESE, ENVIRISK, NOMIRACLE) to contribte to implementation of an
integrated approach.

W

2FUN is structured around the following 4 aspects:

- building long-term environmental and socio-econostenarios;

- evaluating the toxic effects of product mixtures;

- integrating children in health risk assessments;

- establishing margins of uncertainty and perforngagsitivity assessments.

This will essentially involve the development ahért the implementation of mechanistic models of
pollutant transfers in the environment and in tenhn body in order to draw some conclusions in
terms of pathology risks.

The tools developed will be tested on three casdied, one of which focuses on a watershed in a
multi-use, multi-pollution environment.

These case studies, which must be based on ddtabdedn various existing research programs, will
serve prior to and following actual developmentha tools for building scenarios and modelling.

- Prior use: inventory and analysis of available detavell as of any previous health risk studies in
order to determine the development constraintseims of types of pollutants to investigate,
exposure pathways to examine, type of availabletidpta;

- Subsequent use: to test the tools developed osctie of a complete study.

The catchment area chosen had to meet the follogviteyia:

possibility of assessing combined exposures;

availability of previous health risk assessments;

access to data from existing research or monitgriograms;

scalability from a local spatial scale (one siteatregional scale (watershed);
possibility of studying a “medium-term” time sc4B0 years).

Given the characteristics of the Seine catchmezd,ar would appear that the first condition isyet@s
satisfy: a succession from up- to downstream oficaljural zones and dense urban and/or
industrialized zones, giving rise both to differéyges of releases into rivers and to varied wases.
The availability of data to enable assessment pbsure doses with a multi-media model was less
certain, however. As it happens, this river basithe subject of research programs being caoigd

by GIS PIREN SEINE and GIP SEINE AVAL, as well asnanitoring program for the purpose of
implementing the European Water Framework Directogordinated by the Seine Normandy Water
Agency (AESN). All three bodies responded favolyab the requests of the 2FUN working group.
It is true that no previous assessment of heatlksris available for this river basin (conditior2h°®
Despite this reservation, the Seine catchmentwesachosen as a case study for the 2-FUN project
due to the clear interest expressed by the stattefsylthe availability of monitoring data and the
multi-pollution context.

aprLdOE

The purpose of this report is to present the chariatics of the sources and data on the Seina basi
together with the needs identified for a multi-n@tbol to assess the health risks associated dth t
basin. It is primarily based on feedback from theee bodies mentioned above, which are also
described.

2.2.2 Presentation of the Seine catchment area

The catchment area of the Seine and Normandy deeastarways covers approximately 100,000°km
It is primarily composed of a large sedimentaryilagth aureoles. The relief is relatively flatitiva
mean altitude of 160 m and less than 1% of théaeyrabove 500 m (highest point at 902 m at the
source of the Yonne).
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Upstream and in the west of the basin beyond theldl France region and the major valleys, the
countryside is essentially rural. It tends to mmeaelatively uniform (farming, urban areas) theser
one get to the centre of the basin, while the caimts and uses increase correspondingly.

The Seine-Normandy catchment area includes 55,0800k waterways. Most of this network
converges toward the Seine, which drains a 78,000watershed between its source on the Langres

plateau and the estuary.
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Figure 1. Boundaries of the Seine and coastal waterwagiseoNormandy basin.

Seine basin hydrology

The Seine is a plains river with an oceanic pluvggime that receives on average 720 mm of water
per year, ranging from 550 mm/year in the Beauc#2@0 on the fringes of the basin. The 65,000-
km? watershed does not have a great runoff capacéytalthe limited slope. The many convergences
facilitate the combining of flood waves, particlyain the Paris region (Marne, Oise, Yonne, Seine).

Generally speaking, runoff is considerably impedgdriverbed management facilities, by surface

sealing in urban areas, water uptake and restitusind by dams on the upper reaches.

The mean annual discharge in the Seine in Pagis0ds1i/s. It reaches 481 s at the entrance to the
estuary, or 6.1 | /s/kin which is low. The Marne, Yonne and Oise add eerage of 100 .
Fluctuations between the driest and the wettest ydmerved in 75 years, however, can be
considerable: on the order of 1 to 5. These \variatare due not only to the volume of precipitatio
over the year but also to its distribution througk year, and finally, to groundwater levels, which
reflect precipitation from preceding yeatrs.

Flooding on the Seine is neither sudden nor strdhs feared, however, due to the overflow caused
in the Paris region.

Water uses
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The Seine basin is quite highly anthropized, akectdd in the low density of forests, considerable
urbanization around the Paris region and the magierways, and the sustained agricultural activity
in the Paris basin.

A study conducted by AESN in 2004 gives the follogvpicture of the major water uses in the area.

W)

Domestic uses
Significant urban density concentrated around tlagomwaterways

The river basin has a population of 17.25 millidgstributed over 97,000 km 55% of the population

is in fact concentrated in only 2% of the territothe Paris agglomeration, which composes a
continuous urban fabric covering 2000%knSome other cities such as Rouen, Caen, Le HReie)s
and Troyes have more than 150,000 inhabitantst 98% of the 8,720 communes in the Seine basin
have fewer than 2,000 inhabitants. This contraseflected in the strong variability of population
density, which ranges from 35 to more than 20,00@bitants/krfy with the highest values being
found along the rivers.

Density inhab/km®
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Figure 2: Population density by river basin zone

40% of drinking water comes from surface water

The densely populated areas account for the mgsifisant water uptake. 40% of drinking water is
drawn from surface water, essentially to supply Bagis region, and in the bedrock zone (Lower
Normandy and Morvan). It should be noted that figa humber of industries, services, small business
and artisans connected to the mains network gesseeathigher than average per-inhabitant ratio of
drinking water consumption.

84% of the population connected to public sewesmtems

More than two million people in the basin (5,200meipalities) have individual sanitation systems.
In the eastern part of the basin, dwellings areiged into “semi-collective” sewerage systems, while
to the west, dwellings are scattered and will @gelgacontinue to use individual systems. All the
municipalities in the basin with more than 2,00Bahitants have waste water treatment plants for at
least part of the population. In all, 14.7 millioxhabitants (84% of the population) are connetted
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public sewerage systems. In urban areas, thessrage systems pose the problem of concentration
of wastes, particularly downstream of Paris, ad wkmixing of domestic wastes with those from
services and businesses, and management of raimwatdf. Despite the facilities in place, the sha

of overall pollution of the environment attributalib public sewerage remains high.

Industrial uses

The industrial economy of the Seine basin drawshmoicits vigour from significant growth in
activities at the downstream end of the productigrie (specialty chemicals, automobiles, etc.)isTh
does not mean that upstream activities (energyyatazh, basic chemicals, steel, etc.) are not ptese
There is, for example, a dynamic basic chemicalsiny, especially in the Baie de Seine region.

Jobs in the tertiary sector are growing to theichetint of those in the secondary sector, even in
industry, where a non-negligible number of jobslddae considered more related to the tertiary secto
(head offices, research and development, markegiag,

Industry accounts for a large part of the relead@sganic matter (OM) and for some 90% of the ¢oxi
metals, or Metok Toxic releases come primarily from the electrenicdustries, from the steel-
foundries sector, from waste treatment plants,naseactivities and printing.

The Seine downstream sub-basin stands out cleaoly the other sub-basins in terms of the
considerable water uptake and the metal emissions.

Agricultural uses

In 2000, an agricultural census showed that thenbaas home to 104,000 farms, the major share of
which are operated on a tenant farming basis. Toeypy 6 million hectares, or 62% of the total
surface of the basin. The mean size of farms isegtares, but they vary widely, from 1 to morentha
300 hectares. The smallest (< 20 hectares) teruktfound in the west, and the largest (> 100
hectares) in the east.

The characteristic features of farming in the basm
» Large farms with high productivity (large-scaleigriarming, herbivores, etc.);

» Small labour- and capital-intensive operations gatirey high added value (vineyards, market
gardens, horticulture, poultry);

» Labour-intensive farms with low productivity (livieek breeding).

There is significant regionalization of the diffateypes of agricultural output, strongly correthte
with the pedoclimatic characteristics of the basin.

Agriculture remains the main source of diffuse piidin by phytosanitary products and nitrates. In
addition to diffuse pollution of groundwater, thigith densities of livestock operations generatesrisk
of pollution of surface water. Locally, the impadtconcentrated breeding operations can be greater
than of humans. AESN nonetheless points out tipaifiiant efforts being made in terms of water-
treatment facilities (at end 2001, 41% of livestaakre raised on compliant farms).

With regard to water use, irrigation within the inagarried out by 3,033 of the farms (some 140,000
hectares, is primarily to improve crop yields ambduct quality, to regulate production, and to
introduce crops inherently sensitive to water siges. 92% of the water used for these purposes is
thought to be drawn from groundwater.

Rivers and ports

The Seine basin includes 3 of the 6 principal riverts in France, the largest being the Autonomous
Port of Paris.

! Metox: a fee parameter used by water boards éwdthr the quantity and relative toxicity of meehissions.
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Commercial navigation in the basin, accountingmhare than half of all river traffic in France, sesv
the Paris region and industrial sites on nearbyematys (Val d'Oise, Yvelines, major port platforms)
and provides a link between the ports of RouenLandavre.

It is also to be noted that as an inland estuaapa®, the Autonomous Port of Rouen has several
terminals in the Seine valley (Rouen, Saint Warteltie Trait, Radicatel, Port Jérbme and Honfleur).

Lastly, the waterways are also used for recredtioagigation, essentially on the Seine and invajvin
“passenger” boats (excursion and cruise boats).

Fishing
Aquaculture along the coast essentially consistshigllfish farming, as well as fish breeding, the

major share of which is continental trout farmirfgecreational fishing accounts for close to halflbf
fish breeding output, primarily for the purposesestocking.

Recreational fishing is a major activity in the dgments around the upstream rim of the basin, but
decreases in importance the closer one gets titetide-France region and the plains of Picardye Th
coastal departments of Normandy also post low @tégshwater fishing.

Freshwater fishing companies have become extreraedy on the Seine, there remained only three
between Poses and Paris in 2004.

Recreational uses

The basin has more than 500 water sports sites,cf0hich are located on waterways and 25% on
the seacoast, with the rest distributed among forquarries, artificial reservoirs, canals, natla#ks
and ponds. Most sites located on waterways alle-te France, Burgundy and Normandy. Bathing
sites are primarily found in Normandy along thestoa

The most widespread sports in addition to bathimegsailing and canoeing-kayaking.
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2.2.3 Choice of substances investigated

During the first year of the project, working greupesponsible for the two types of tools developed
(multi-media models bearing on transfers of politdebetween different environmental compartments
to evaluate doses to humans, and pharmacokinetilelsiovhich assess dose — exposure — response
interactions) agreed on the objective of chainimg tools. Given the state of advancement of their
work, it is possible now to define certain pollutafor which this coupling would be possible in the
next three years:

= |Lead;

= Benzo(a)pyrene (BaP), Benzo(a)anthracene (BaA)Pdloehzo(a,h)anthracene (DahA);
= Atrazine;

= Arsenic.

Furthermore, discussions are continuing in the wgrlgroups on the benefits and feasibility of
adding cadmium and a pharmaceutical substancezédhto this list.

As indicated above, contacts have been made otiamaklevel with French experts familiar with the

Seine basin and likely to be interested in the ystadd to be sources of input data. The list of
substances given here was shown to them to gat dpeiion on its pertinence in relation to the

challenges in the basin. They regretted that P&@Bsot on the list. Because the prohibition @ th

use of atrazine was clearly visible in the monigriresults (see following graph), the experts
understandably removed it from the list.
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Graph 1: Concentration of atrazine in raw water (recordtagion furthest downstream in the
basin: Amfreville-sous-les-Monts, known as “ Po3es”

Arsenic poses methodological problems due to censimn of its speciation both in the techniques
used to measure it in the environment and when Hiogld.
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As for pharmaceutical substances (ionized), these Inot, to date, been investigated regularly By th
monitoring networks (in the past or at present).

In the end, for the first extraction phase, we dedion lead and the three HAP substances.

2.2.4 Data available for characterizing the presenc e of the target
substances in the aquatic environment

Data sources
Seine Normandy Water Agency

The Seine Normandy Water Agency (AESAgence de I'Eau Seine Normandie a government
agency whose mission is to preserve water resqurfight pollution, and restore aquatic
environments. The agency receives usage fees fllonsers (private individuals, farmers, industry,
etc.) which it redistributes to finance its aciedt and projects. The work of the agency is argnale
part of a long-term program developed in concethwhe various stakeholders: consumers, elected
officials, professionals, and government are girésented in the Seine basin “water parliament”
committee and on the agency’s Board of Directors.

One of the responsibilities of the Seine NormandgtéW Agency is to run monitoring and testing
programs on the basin’s waterways. The resultingldese will be our principal data source.

Finally, the agency contributes financially to 3earch programs (it sponsors more than 30% of each
of the programs):

* Piren-Seine, an interdisciplinary program of enwimental research;

= Europol’Agro, a program for the development of-based industries in the Champagne-
Ardennes region;

= Seine-Aval, an end-oriented research project ors#ire estuary.

GIS Piren Seine

Launched almost 20 years ago, PIREN-Seine is aam&segroup whose objective is to use field
measurements and modelling to develop a global wkthe dynamics of the system formed by the
Seine catchment area, its watershed and the humbosoccupy it. To do this, the ecological
functioning of the entire fluvial system and its aetling from bacteria to fish have been based on an
in-depth study of the physical, chemical and bialabprocesses at play in the environment. The
models developed by PIREN-Seine simulate ecologigatl biochemical variations in the
hydrosystem, from small streams to the estuaryarog:.

PIREN-Seine groups teams froBNRS ENSMR INRA CEMAGREF CEREVEand a number of
universities and professional schools. Its worlcasried out with the support of most public and
private stakeholders involved in water resource agament in the Seine-Normandy basin (AESN,
SIAPP, IIBRBS, DIREN, SEDIF, VNF, SAGEP, Eaux erés etc.).

GIP Seine Aval

Seine-Aval is a program of end-oriented researchdatision support which, from the beginning, has
aimed at using the results of research carriedbguthe scientific community to benefit decision-
makers and planners in the estuary and bay of éireSBegun in 1995, it is now in itd 4hase,

which is structured around 3 themes: “observaty@tesn”, “reclaim and restore”, and “environmental
and health risks”; and 3 questions: 1) “How is #stuary doing and how is it changing?” 2) “What
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kind of estuary do we really want?” 3) “What are tiealth and environmental risks to which estuary
populations are exposed?”
It evolved gradually from a purely scientific pragn oriented essentially toward disciplinary researc

on the environmental dynamics of the Seine estti@arits present global focus on end-oriented
research and decision-support for improved undedstg and environmental management of the

estuary.
The Seine-Aval program is now structured aroundttvemes:

an operational platform, to capitalize on and transfer scientific and techl information, together
with expertise specifically adapted to the estuanyironment. It is coordinated by the GIP technical
team, which groups a number of specialized techbindies.

a scientific platform carrying out end-oriented research projects toravg understanding of the
estuary ecosystem and providing regular feedbaalesuits. It is coordinated by the GIP Director and
Scientific Committee and groups a community of $6i@ntists (researchers, engineers, students) who
have been working on the Seine estuary for mone 1l0ayears.

The overall program is structured as an environmabtic interest group, GIP Seine-Aval.

The geographical limits of its investigations aediiged as follows:

= Upstream: Poses dam

= Downstreamthe eastern third of the Baie deSeine, covering a zone south of the meridian
passing through Antifer, and east of a parallesimasthrough Ouistreham.

= Lateral scope: all land around the internal watedshof the estuary system and the habitats
associated with the convex slopes: mud flats, wddazones of confluence of the affluents
from the inner estuary (with the possibility of extling the field of investigation upstream of
these affluents if called for to treat specificuiss). Some measures requiring significant
extension of these geographical limits may be ctmrsd if clear justification is provided.

Primary data source: the Seine-Normandy Water Agegrigvater Quality” database

The Seine-Normandy Water Agency “Water Quality”atetse has the results of analyses of water
sampled from rivers and groundwater in the basin.

The data collection networks, which are the natidmsin network (RNB) and the groundwater
network (RES), are considered to be “legacy” neksnthey monitor changes in the national aquatic
“capital”, homogeneously in space and time. Fer thost part, they are co-financed by the Seine-
Normandy Water Agency and the Ministry for Ecolagyd its public establishments, as well as the
Ministry of Health and Consumer Affairs (SNS).

Data are available beginning in 1971 for surfacéewand 1997 for groundwater. In the case of
surface water, they have been collected by RNBe&SBiormandie (AESN/Diren/SNS data) and for
groundwater, by RES Seine Normandie (AESN/Ddass) dat

Numerous parameters are measured which serve inaging the quality of and changes in aquatic
ecosystems. In addition to the classic physicovit&l parameters (dissolved oxygen, nitrates,
phosphates, etc.), measurements are taken ofigestitoxic substances, metals and hydrobiological
indexes. All of these data are public and acckssier the AESN website.

However, these networks do not entirely meet theablves and selection criteria for implementation
of the European Water Framework Directive (“DCE4¥ a result, a new “DCE” network has been
constituted the RCS. It should be noted that ssites included in the traditional networks haverbee
incorporated into this new network as well, wheeytimeet the new criteria. This has the advantage
of enabling continued data acquisition over lomggtiseries.
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Choice of study site

As the overall scope of the study has not yet loedimitively determined, we chose to extract data
from the RCS at Amfreville-sous-les-Monts (callétbses”) for the following reasons:

» a study site in the downstream part of the basimjesti to definite urban and industrial
impacts;

» the site in the basin with the most available detaerms of monitored parameters and length
of the time series);

» a site interesting for the work of both GIP Seinalfand GIS Piren Seine.

The Amfreville-sous-les-Montssite is upstream of Poses dam, which marks thews# into the
zone of transition to the Seine estuary. It is detwgam of the urban conglomeration of Rouen and is

therefore subject to strong urban and industrifdi@mces.
flEE >

The site chosen is part of the new monitoring nekvemd will therefore continue to be monitored in
years to come. It is also the site of earlier maimyg in previous programmes, as we shall seeen th
tables of results.

Sampling methods and principles for the “DCE” mowiting network

In order to be able to better define the charasties of data available for our tools “in the figur
using the RCS, we must note the following.

There is one sampling point per site:
= For raw water, in the central line of the main ateln
» For sediments, in the surface layer (first few reatres) of the deposits.
The most pertinent type of sample for the analyszs defined on the basis of the following criteria:
= "Water”: log Kow < 3 (Kow: octanol/water partitiazoefficient)
=  “Water and sediment”: 8 log Kow <5
= “Sediment”: log Kow= 5
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“Water” analyses are performed on the total sanfpleluding total suspended matter).
volatile organic substances and samples with hi§RM concentrations=(250 mg/l), the analysis is

performed on both the dissolved phase and thecpkate phase.
For metals, the analysis in water correspondsdissolved concentration after filtering at 045and

in sediment, it is performed after mineralizatioithvaqua regla (NF EN 13346).

For non-

-flui||||»
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Substance Family Chemical | SANDRE Most Percentage of
Abstract Code pertinent sites
Services N° type of concerned
sample
Benzo(a)pyrene HAP 50-32-8 1115 Sediment 100%
Benzo(a)anthracene HAP 56-55-3 1082 Sediment 25%
Dibenzo(ah)anthracene HAP 53-70-3 1621 Sediments 25%
Lead Metals 7439-92-1 1382 Water - 100%
Sediment
Arsenic and mineral Metals 7440-38-2 1369 Water - 25%
compounds Sediment
Atrazine Pesticides 1912-24-9 1107 Water 100%
Cadmium Metals 7440-43-9 1388 Water - 100%
Sediment

In the following tables, the data available in ttegabases of the earlier networks are included when
possible.

Presentation of data

For the purposes of this study, the Seine Normaidier Agency extracted data for the 4 substances
identified in the first study phase for the Amfiéisous-les-Monts site. This ACCESS format
database was converted into EXCEL files.

To illustrate the characteristics of the data, we @pelow the example of lead and benzo(a)pyrene.

The tables of raw data are given in the annexes.

Lead at Amfreville-sous-les-Monts (“Poses”)

Number of
Number of values Years with no
Unit Period values over | considered “<
X ) values
the period detection
threshold”
Concentration in
the aqueous
phase of the ug/l 1990-2007 298 7 1993-1994
water
Concentration in 1991
mag/k 1990-2007 279 0
SPM 9 1993-1994
Concentrationin o, 0 1985-2007 28 0 1995
sediments
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Concentration in the aqueous phase (ug/l)
w

0
11/08/87  07/05/90  31/01/93  28/10/95  24/07/98  19/04/01  14/01/04  10/10/06  06/07/09

¢ Measured value (ug/l) m Value below LOD (ug/l)

Graph 2: Lead concentration in the agueous phase

Concentration in the SPM (mg/kg)

350

300

250

200

150

100

50

0
11/08/87 07/05/90 31/01/93 28/10/95 24/07/98 19/04/01 14/01/04 10/10/06 06/07/09

& Measured value (mg/kg)

Graph 3: Lead concentration in SPM
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Concentration in the sediments (mg/kg)

0

¢ Measured value (mg/kg)

01/01/85 28/09/87 24/06/90 20/03/93 15/12/95 10/09/98 06/06/01 02/03/04 27/11/06

Graph 4: Lead concentration in sediments

Benzo(a)pyrene at Amfreville-sous-les-Monts (“Pos8&s

Number of
Number of values .
Unit Period values over | considered “< Yea\zzl\lljvgg no
the period detection
threshold”
Concentration ), 2007 12 4 /
ion i 1992
Conce_ntratlon in uglkg 1991-2007 14 1
sediments 1995
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Concentration in raw water (ug/l)
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¢ Measured value (ug/l) m Value below LOD (ug/l)

Graph 5: Benzo(a)pyrene concentration in raw
water
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Graph 6: Benzo(a)pyrene concentration in sediments
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2.2.5 Study requirements for a 2FUN multi-media too |

g2 i

(

Needs related to the nature of the input data
Incompleteness of time series

As we have seen in the case of lead for exampte,sdries are neither perfectly continuous nor
uniform in the frequency of measurement.

In the course of the first phase in the risk asaess$, during definition of the characteristics bét
pollution investigated, it will be helpful to intesge work done in WP1 on optimum exploitation of
these series.

Integration of values considered “at the detectiorthreshold”

Given the precision of the measurement technigsed in the framework of the monitoring networks,
a certain number of results are expressed in vakresed “at the detection threshold”. Similarly,
work done in WP1 to propose a formalized methodefarioiting these values may be helpful.

Concentration in sediments

Some of the measurements allowing for charactérizadf pollution are taken in the sediments.
However, the first elements relating to designtaf 2FUN multi-media model point to a preference
for input data such as total concentration in tlagewcolumn.

Atmosphere Dry and wet
Gas deposition
Atmosphere |Dry and wet Dry and wet
Aerosols deposition deposition
Soil surface Erosion-runoff

River/lake water
Dissolved phase

Adsorption

Bioaccurmulation (Bioaccurmulation

Physico-chimical
and biological

Desorption

Rivet/lake water
Suspended particulate Matter

Particles deposition
Wyater diffusion

Particles resuspension
Pare water diffusion

Bottom sediments

degradation

Herbivarous fish [Biomagnification

The main principles of this conceptual model are sumarized below:

Biological elimination
Degradation

Carnivorous fish

Biological elimination
Degradation

Sink

Figure 4 - The 2-FUN Interaction Matrix for the surfacedimevater sub-system

The water column was subdivided into two sub-cormpents
(respectively, dissolved and particulate phases). euilibrium was
assumed between these two phases through the usepaitition (or
distribution) coefficient.

Riverflake water |Adsorption

Dissolved phase

Desorption

Riverflake water
Suspended particulate Matter

Physical exchanges (deposition/resuspension of iclemt of
contaminants between the water column and the fosiediment were
simulated. A dynamic model incorporating the effettflow rates on
deposition and resuspension processes was prefdoerkalistically
describe the dynamics of the sediments and avadude of ‘burial
processes.

Riverflake water

Suspended particulate Matter

Particles deposition

Particles resuspension

Bottom sediments
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+ Diffusive transfer at the water-sediment interfaes included in the 2- | J=E s\ Larer sfusion
FUN conceptual model. However, only a generic apghno(similar to Bottom sediments
. . . . . Pore water diffusion
those included in other multimedia models) was uasda screening
method.

The use of data acquired in the sediment compattimgriies a certain reversibility in this calculadi
phase. In other words, the tool must enable dedudrom a concentration in the sediment, the
corresponding concentration in the water column.

Allowing for speciation

Depending on the speciatfonf a compound, its toxicity for man will be difemt. In the case of
Arsenic, for example, whose inorganic form may bespnt in the aquatic environment in two degrees
of oxidation, As (lll) such as arsenites and As@lch as arsenates, there is far greater toxicity
associated with valence state Ill and inorganienfithan with valence state V and with complex
organic forms.

Furthermore, the technique for measuring the comgom the environment can only partially
describe its different possible forms.

Consequently, it will be necessary to define vascisely the degree to which the 2FUN model treats
the “speciation” of the pollutant being studied aubsequently, what the constraints are in terms of
type of input data to be integrated in the model.

Needs generated by the type of water uses
Characterization of groundwater/waterway relationships

As we indicated above, water is supplied both fignoundwater resources and from surface
waters in the basin, particularly in this study eomo analyze the “drinking water” exposure pathway
therefore, we must:

» be able to distinguish the two sources of supply;
» characterize the relationships between groundwavaterway in terms of pollutant “exchanges”.

Production of drinking water (level of treatment)

In what can be considered a conservative calculati@ assume that the methods for treating surface
water to produce drinking water do not lower théytant concentration: the concentration in drirkin
water is most often considered to be equal to thcentration in the dissolved phase of the river
water.

This hypothesis is all the less realistic herehat,tin our study zone, the purification level nn#ing
water production plants is high. We therefore pegpdo introduce a coefficient to express the
proportion by which pollution is reduced in the itgl water treatment processes employed for the
principal pollutants.

Agricultural practices

The transfer matrix of the 2FUN multi-media mod&tarporates irrigation from surface waters in the
agriculture compartments. In the Seine basin, hewesurface spreading of water treatment plant
sludge and/or compost is frequent. It would theeefbe helpful to examine the feasibility of
modelling these transfer pathways as well as itiobga

2 We refer here to speciation in the broad senskeoferm : valence, organic or inorganic form, etc.
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2.2.6 Prospects

Having completed the first phase of our study, \@eehbeen able to define for our WP1 and WP2
colleagues our needs in terms of method and tdoé tdeveloped.

Parallel to this development, we shall pursue dforts to assess the risks associated with lead and
HAP pollution in the Seine basin by defining thedst scenarios. The choice of these substances
served a twofold purpose: first, their benefitstfog development of 2FUN tools, particularly witiet
perspective of coupling multi-media and PBPK modaifsl secondly identification of a characterized
pollution in the basin in question. We must, howewete that in the Seine basin, no epidemiological
data would seem to indicate that these substarmsss g health risk. For this reason, we will very
probably orient building of the scenarios towasksiof generic human exposure (rather than focusing
on a precisely identified population group).

References

Billen G., Garnier J., Mouchel J-M., Silvestre M.April 2007. The Seine system: Introduction to a
multidisciplinary approach of the functioning ofragional river system, Science of The Total
Environment Volume 275, Issues 1-3, Pages 1-12

Ciffroy P., 2007 Review of features, events andtesses incorporated in existing multi-media models
for freshwater. Proposal of the conceptual and emattiical 2-FUN model for assessing transfer of
contaminants in freshwate2-FUN report D2.1v3c.

Circulaire du 13 juillet 2006 relative a la congtibn et a la mise en ceuvre du programme de
surveillance pour les eaux douces de surface ditafipn de la directive 2000/60/CE du 23 octobre
2000 du Parlement et du Conseil établissant unecpdur une politique communautaire dans le
domaine de l'eau

Meybeck M., Lestel L., Bonté P., Moilleron R., Goli-L., Rousselot O., Hervé D., de Ponteves C.,
Grosbois C., Thévenot DR., 1 April 2007. Historipalspective of heavy metals contamination (Cd,
Cr, Cu, Hg, Pb, Zn) in the Seine river basin (Fegrfollowing a DPSIR approach (1950-2005).
Science of The Total EnvironmgWblume 375, Issues 1-8Bages 204-231

Tusseau-Vuillemin M-H., Gourlay C., Lorgeoux C., tdel J-M., Buzier R., Gilbin R., Seidel J-L.,
Elbaz-Poulichet F., 1 April 2007. Dissolved anddvailable contaminants in the Seine river basin.
Science of The Total Environmgdvblume 375, Issues 1-Bages 244-256eine Normandy Water
Agency, Characterisation Report Seine and coastakrof Normandy (december 2004)

Seine Normandy Water Agency, Guide pratique destanbes toxiques dans les eaux douces et
littorales du bassin Seine-Normandie (February 008

2.3 Case study 3: Land Management in a Heavy
Industry Region

The present database contains only raw concentratioheavy metals and polycyclic aromatic
hydrocarbons in different kind of soil (still notompleted) and edible plants. A data from
biomonitoring of lead and cadmium will be addednag|. All raw result in database are originated
from:

v |ETU'’s resources,
v IETU + Center for Environmental Research and Maiigp (OBiKS)*,
v" Regional Inspectorate for Environmental Protectioatowice.

Environmental database is under quality assessretitute has developed maps of cadmium and
lead in topsoil based on this database with apgphicaf kriging methods of interpolation.
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New database of modeled cadmium and lead contertspsoil with kriging standard deviation is
available.

It is still under discussion what is better:

v' to use data after kriging, instead of raw data dhee it is free from thick errors that are
frequent in source database),

v' to use raw data?
Another question, which is still under discussiathwVP1 team is the number of priority diseases.
All result of health outcomes are originated froatadbases listed below:

v" National Cancer Registry,

v Silesian Center of Public Health.

Based on data received from mentioned above ifistis; case study 3 team suggests to focus on
selected priority diseases as such:

v" anemia for Pb,
v hypertension and diseases of urinary system for Cd,
v cancer for PAHs.

An example of the new database is provided below:

Some legal problems concerning the rights to tha datween partners were solved and now we have
a permission for using the data for 2-FUN projaatgoses.

£2 Microsoft Excel - 2FUN_soil_Pb_Cd_PAHs:1

@ Pl Edycia widok ‘Wstaw Format Marzedzia Dane Okno Pomoc 1{
Deld SRy 2R @AM @eE # | M5 Sans Serf -0 - BlE= g -A- 7
G130 j = playground
B (i3 D E i G H | J K
Investigation_sites Medium Location * - Description Lead Organic  |pH “Year of
coordinate coordinate (concentration | matter sty

1 [mgfkgcw] ([%]

2 _P\ekarvSIaskie allatment soil Pod Lipami allotrment garden 2035.000 B.87 2000
139 | Piekary Slgskie sandpit sand 32, Kotuchy Str | playground | 3.650 | | 2001
140 | Fiekary Slaskie sandpit sand 48, Przyjaini Str playground | 7200 z0m
141 |Piekary Slaskie sandpit sand 104, Sklodowskie] Str playground | 2.210 2001
142 Piekary Slaskie sandpit sand 88, Lortza Str playground 2140 2001
143 |Piekary Slaskis sandpit sand Kaonstytugji 3 Maja playground | 1.690 200
144 | Pigkary Slaskie soil Kozhowa Gora 237 416 887 247 ot | 98,100 | 5.71| 2000
145 | Piekary Slaskie soil Kozhowa Gora 237753 886595 ot 323,700 6,20 2000
14B|Piekary Slaskie soil Brzozowice - Kamien 237684 881022 lot 3301.000 B.59 2000
147 Piekary Slaskie soil Brzeziny Slaskie 2383258 880534 lot 1542.000 6.92 2000
148 | Piekary Slqskle soil Brzeziny Slqskle 240 253 880 660/ 1ot | §14.900 5.89 z00o
149/ Piekary Slaskie sail Brzeziny Slaskie 240662 080544 lot | 401,500 6,97 2000
150 Piekary Slaskie soil Brzeziny Slaskie 239573 879910 lot | 426,700 7.20 2000
151 | Piekary Slaskie soil Dabréwka Wielka 241647 879958 lot 165.40 723 2000
152|Piekary Slaskie soil Dabrowka Wielka 242062 879617 |lot | 370.20 | 719 2000
163 |Pigkary Slaskie soil Dabrowka YWielka 2419300 879060 Iot 353,40 .21 z0oo
154 |Pigkary Slaskie soil Dgbrowka Wielka 242 451 879083 lot 551,40 548 2000
155 | Piekary Slaskie soil Brzeziny Slaskie 238625 879132 lot | £11.60 | .32 2000
156 Piekary Slaskie sail Dabrowka wielka 2394260 878 654 lot 627.10 B.66 2000
157 |Piekary Slaskie soil Dgbrowka‘wielka 239678 578 696 lot | 286,60 5.52 2000
158 Piekary Slaskie soil Dgbriwka vwislka 240244 078 861 lot | 278,30 6.80 2000
159 | Piekary Slaskie soil DahbrawkaWislka 242006 878796 lot | 436.50 6,64 2000
160 Piekary Slaskie soil Dabriwka Wielka 239571 878 368/ lot 405,60 B57 2000
161 | Piekary Slaskie soil Dabrowka ielka 2392060 878373 lot 32.70 6.77 2000
162 Pigkary Slaskie soil Dabrowka YWielka 2419497 878 361 ot 245,00 6,74 z00o
163 | Fiekary Slaskie soil Dabriwka yislka 242460 679521 ot | 415,50 | 6,81 2000
164 | Katowice - Szopienice  playground soil 17, Wiosny Luddw St playground | B74.50
165 Katowice - Szopienice  playground soil 1. Ciesielska Str playground 1385,80
166 Katowice - Szopienice  playground soil 22, Wviogny Luddw Str playground | 232,70
"“R‘)‘V:‘Hﬂfﬂ;édqzﬁga\a%llﬁ% Xral':ﬁ??\wr‘ il EN_Beanic: Ot 1] TI' aRR nn J ’1 |__
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- 2FUN_soil Pb_Cd_PAHs:1
@ Plik Edycja Widok ‘Wstaw Format Marzedzia Dane Okno Pomoc

DFHSRY seBS - @=£5% Bad

| M5 Sans Serif

| a7 ;J = building-surroundings soil
T B c D E T F [ 6 [ ® [ 1T T 3 %
Irestigation_sites Mediurm Location = - Desctiption Cadrium Organic  pH Year of
cootdinate coordinate concentration | matter study
i o _ | | (mofkgew] [%] | _
2 |Piekary Slaskie allotrment soil Pod Lipami allotment garden 58,600 687 2000
3 |Piekary Slgskie allotment sail Azalia allotment garden 33100 6.64 2000
83 |Istebna-Kubalonka playground sail Sanatorium | playground | 2,650/ | | 2003
84 |Istebna-kubalonks playground soil Sanatorium playground 1,280 2003
85 |Istebna-Kubalonka playground soil Sanatorium | playground | 1610 | | 2003
B8 |Istebna-Kubalonka building-surroundings : Sanatotium | building-surroundi’ 0.450 | | 2003
87 |Istebna-Kubalonka @ingsurmundmgs_Sanatorium huilding-surroundi 0.470 2003
B8 |Istebna-Kubalonka sandpit sand Sanatotium playground | 0,300 2003
89 |Istebna. playground sail Kindergarten playground 0.400 2003
90 |Istebna playground sail Kindergarten | playground | 0.300 | | 2003
91 Istebna playground sail Kindergarten | playground | 0.460 | | 2003
92 |Istebna sandpit sand Kindergarten | playground | 0,300/ | | 2003
93 |Istebna sandpit sand Kindergarten playground 0,340 2003
94 |Piekary Slgskie playgraund sail 79. Bytomska Str | playground | 22,660 | | 2001/
95 Piekary Slaskie playground soil 38, Cicha Str playground | z.000 20m
96 |Piekary Slaskie plawground soil 17, Fitsudskiego Str playground | 48,490 2001
97 |Piekary Slaskie playground sail 13, Ofiar Katynia Str | playground | 3,660 | | 2001
98 |Piekary Slaskie playground sail 5. Alojzjandw Str playground 2740 2001
99 | Piekary Slgskie playground soil 1, Hallera Str | playground | 1.3000 | | 2001
100 Piekary Slaskie playground sail 5, Czempiela Str | playground | 1,610 | | 2001
101 |Piekary Slaskie playground sail 40, Tarmogorska Str | playground | 21,890 | | 2001
102 | Piekary Slaskie playground soil E5, Stodowskiej Str playground 45,060 2001
103| Piekary Slaskie playground sail 10, Makowskiego Str playground 14.050 2001
_1Eld;P\ekarySIqskle playground soil 26, Bednorza St playground | 21,160 z20m
105 | Fiekary Slaskie playground sail 32, Kotuchy Str | playground | 12,720 | | 2001
10B| Piekary Slaskie playground sail 48, Przyjaini St | playground | 13570 | | 2001
107 | Piekary Slaskie playground soil 104, Sktodowskiej Str playground 10.490 2001
108 | Piekary Slgskie playground soil 88, Lortza Sir | playground | 7.060 | | 2001/
109 Pigkary $Iqskle playground sail Konstytugji 3 Maja | playground | 2.740 | | 2007 ==
1A Dimli g Elmalin Lo s el eliant (30 B bmsn oo Cbe i~ i 1€ aen A
4 bW Teatt ) cadmium  PAHE 7 [ [+
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E3 Microsoft Excel - 2FUN_soil_Pb_Cd_PAHs:1

@Elik Edycja iidok ‘Wstaw Format Marzedzia Dame Okno  Pomoc

DEeH SAY $B2RY -~ &= £ &l Elﬂ&‘;@ ’_’:.MSSansSeriF 10 ||

E12 j = playground
[ B [ c [ ] [ E M @ [ s T o [ v -
|Imvestigation_sites Medium Laocation Description Benz(a)anthrac Benzo(a)pyrene Dibenzo{ghjant pH “ear of
ene [mo/kg [k ] hracene stuchy
1 | | | cw] [ma/kg dw]
2 |Katowice (allotment soil ‘sample 1057 \allotment garden 0,898 0935 0236 706 2000
3 Katowice allotment soil sample 1058 allotment garden 0,832 0984 0,109 o=t 2000
4 |Katowice \allotment soil 'sample 1059 |allotment garden 0572 0,861 0147 72 2000
4 |Katowice (allotment soil ‘sample 1060 \allotment garden 0416 0417 0,067 704 2000
B Katowice allotment soil sample 1061 allotment garden 0554 0 B0 0,104 727 2000
7 |Katowice allotment soil sample 1062 allotrment garden 1,184 1,167 0,238 723 2000
g |Katowice allotment soil sample 1063 allotrment garden 0956 0927 0,166 736 2000
9 |Katowice allotment soil sample 1064 allotment garden 1,006 0982 0,197 554 2000
10 |Katowice \allotment soil ‘sample 1065 \allotment garden 0,36 0,359 0,042 718 2000
11 |Katowice (allotment soil ‘sample 1066 allotrment garden 0794 0,865 0,159 722 2000
EJKatowwce—Szoplenlce playground soil 17, Wiosny Luddw Str Eag_gmund 1 0,299 0,306
13 |Katowice - Szopienice | playground sail 1. Ciesielska Str ‘playground 2873 2985
4 |Katowice - Szopienice  playground soil 122, Wiosny Luddw Str playground | 0,199 0231
\Katowice - Szopienice  playground soil 50, Brynicy Str playgraund 0,785 0,509
16 |Katowice - Szopienice | playground sail 86, Morawa Str plawyground 0313 0,339
7 |Katowice - Szopienice | playground sail (B0, Hallera Str ‘playground | 0546 0578
B Katowice-Szopienice  playgraund soil 172, Hallera Str ‘playground 08 0,544
| |Katowice - Szopienice | playground sail 11, Korezaka Str 'playground 3526 357
) |[Katowice - Szopienice | playground soil 129, Szopienicka Str \playground 0,061 0,061
|Katowice - Szopienice | playgraund soil |61, Ogwobaodzenia Str - playground 0425 064
2 |Katowice - Szopienice  playground soil 10, Zamkowa Str 'playground | 0,115 0,125
23 |Katowice - Szopienice | playground soil 13, Marcinkowskiego St playground 0535 0563
4 |Katowice - Szopienice | playground soil Szambelniana Str playground 0,18 0,243
5 | Katowice - Szopienice  playground soil |Chemiczna Str 'playground | 1492 1772
31 :
M« [v [ Jead f cadmium 3 PAHS /
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