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What Is a conceptual model- VUV

TGM

« A conceptual model is the basis for reliable decisionsTn
groundwater risk assessment and management
(Guidance 26)

An instrument for:

« EXxperts discussing, developing and complementing
their understanding of the groundwater system,

« Communication with the public and decision makers:
making non-experts understand how an aquifer system
IS working;

« Understanding and visualization of both simple and
complex groundwater bodies, depending on the
puUrpose;



What Is a conceptual model? _VUV

TGM

Assessing risks related to groundwater;

Visualisation of how, where and when risks may impact
groundwater;

Planning of monitoring systems and measures to
protect or remediate groundwater;

Prediction of the effects of measures;

Providing a reliable basis for simulating and predicting
processes in groundwater with mathematical or
numerical models;

To help an assessor identify whether a groundwater
body achieves environmental objectives acc. to the
WFD;




What Is a conceptual model? _VUV

TGM

« To identify the reasons why a groundwater body fails
any status objectives;

« To allow short-listing of the potential measures that are
most likely to remedy the situation in an effective and
sustainable manner;

« Justifying exemptions/alternative objectives where there
IS a risk of failing to achieve good groundwater status.




Conceptual model in CR _VUV

Groundwater data and information collection;
Spatial unit: groundwater body, working unit;
Understanding and visualisation of simple and
complicated groundwater bodies and their parts;
Summary of natural characterisation, significant
anhtropogenic pressures, quality and quantity of
groundwater information including assessment (risk
assessment, status, exemptions);

Summary of relevant pilot or regional studies,
hydrogeological surveys, research projects
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Conceptual model in CR

Simple data structure;

All necessary information for River basin management
plans and similar activities

Collection of data (e.g. monitoring stations), assessment
of data (e.g. pollutants above limits), maps (e.g.
localisation of monitoring points), outputs (e.g. chemical
status of groundwater bodies or working units or
percentage of soll use);

Different level of detail according to the natural
conditions, anthropogenic pressures and data
availability



Solution for Povodi Vitavy _IV_GLI\\//I

Output: lists of groundwater bodies and their working
units;

lists of groundwater bodies are automatically generated
by special software from Water Research Institute
(output: PDF files)

Update of lists is possible anywhere with change of data
List structure: brief texts, maps, tables, graphs, figures
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Kladenska panev

DENTIFIKACE UTVARU PODZEMNICH VOD
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POVORI VLTAVY
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TGM

Name and water body ID

Area, number of working units,
map



Spravce povodi: Povodi Vitavy, statni podnik
I Mezinarodni oblast povodi: Labe
Dil¢i povodi: Dolni Vitava

Kraje (plocha v Gtvaru km?):
Stredocesky kraj (530,8)
Ustecky kraj (38,5)

Obce s rozsifenou pusobnosti (plocha v Gtvaru km?):
Roudnice nad Labem (0,70)

Cernosice (1,22)

Rakovnik (29,82)

Kralupy nad Vitavou (30,88)

Louny (37,77)

Kladno (121,44)

Slany (347.,46)

Management: River basin authority, International
RBD, sub-unit, Regions (name, area),
Municipalities (name, area), map



CHARAKTER A PRIRODNI PODMINKY

“§ Plocha utvaru:

Horizont:

Geologicka jednotka:

Pocet vymezenych kolektoru:
Typ vymezenych kolektoru:

569,284 km?

zakladni

Sedimenty permokarbonu
1

nevymezeny kolektor

Prehled kolektoru a jejich charakteristik:

nevymezeny kolektor Litologie:

Hladina:

piskovce a slepence

Mocnost souvislého zvodnéni:

volna

Typ propustnosti: pralino - puklinova
Transmisivita: stfedni 0,0001-0,001
Mineralizace podzemni vody: 0,3-1

Chemicky typ: Ca-Mg-HCO3

Hydrogeologicky rajén:
Zranitelnost podzemnich vod:
Pfirodni zdroje podzemnich vod:

5140 - Kladenska panev

Characterisation: Area, horizon, geological unit,
number of aquifers, type of aquifer, lithology,
thickness, GW level, geologic formation,
permeability, mineralisation, chemical type, GW

vulnerability (not fulfill
fulfilled)

ed), GW recharge (not



CHRANENA UZEMI S VAZBOU NA PODZEMNI VODU

Druh Gzemi Pocet Plocha, km? Proczr:‘t’:rpl:ochy
Mista odbéru podzemnich vod pro lidskou spotfebu 4 N/A N/A
Zranitelné oblasti 127 296,34 52,1
Chranénné oblasti pfirozené akumulace vod 1 17.8 3,1

A Odbér podzemni vody pro lidskou spotfebu
v Utvar podzemnich vod

m Svrchni Gtvar podzemnich vod

O Maloploné chranéné Gzemi

Z Chranénna oblast prirozené akumulace vod
Zraniteln oblast

Protected areas: Drinking water abstractions.
Vulnerable zones, Natural water storage areas,

GWDES (not fulfilled)

I | ‘I
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dobry chemicky a kvantitativni stav

odbér vody uré¢ené pro lidskou spotiebu

Environmental objectives

LIVY NA STAV PODZEMNICH VOD
Krajinny pokryv a vyuziti uzemi

AVKY NA STAV PODZEMNICH STAV

Ostatni zeméd. puda
Umélé povrchy
Orna puda

Lesy

Louky

Doly

Vodni plochy

Lesy: lesy (31, 324, 33); Orna puda: orna plida a stalé kultury (21, 22); Ostatni zemédélska puda: ostatni zemédélska puda (24); Pastviny: louky a trvale travni porosty (14, 23, 321, 322);

Umélé povrchy: umélé povrchy (11,12, 132, 133); Doly: doly (131); Vodni plochy: vodni plochy, rageliniété a baZiny (4, 5)

Pressures: Land use



e —

g e ——

Odbéry podzemnich vod VU

Povolené Skuteéné rocni odebrané mnozstvi (I/s)
z Pocet odbéru roéni mnozstvi

-

o

= (uis) 2007 2008 2009 2010
=+ 12 41,03 30,45 33,22 36,01 32,05

Groundwater abstractions: number, authorised
volume (total), abstracted volume (total per year)

Plosné zdroje znecisténi

Dusik ze zemédélstvi: ano
Procento plochy zranitelnych oblasti: 52 %

Procento plochy orné pudy: 66 %

Pesticidy: ano
Procento plochy orné pudy: 66 %

Diffuse sources of emission (not finished)



Stara kontaminovana mista
Vypousténi odpadnich vod do vod podzemnich
Vypousténi dalnich vod do vod podzemnich
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Point sources of emission: old contaminated sites discharge to
GW, artificial infiltration, other pressures



SLEDOVANI STAVU VOD

Monitoring mnozstvi podzemnich vod

Typ objektu vrty prameny
Poéet sledovanych objektd CHMU 7 3
Potet sledovanych objektd CHMU zafazenych do hlasné sluzby 0 2

Poéet sledovanych objektd CHMU nezafazenych do hlasné sluzby

2|[Monitoring jakosti podzemnich vod

Typ objektu vrty prameny
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GW monitoring: GW
level monitoring
sites, quality
monitoring sites



VLIVY NA STAV PODZEMNICH VOD
Krajinny pokryv a vyuziti uzemi

Lesy

Louky

Orna plida

Ostatni zeméd. plda
Umeélé povrchy
Vodni plochy

Lesy: lesy (31, 224, 33}, Orna puda: oma puda a stale kultury (21, 22). Ostatni zemedelska puda: ostatni zemedelska puda (24); Pastviny: louky a treale travni porosty (14, 23, 321, 322);

Umélé povrehy: uméle povrchy (11,12, 132, 133); Doly: doly {131); Vodni plochy: vodni plochy, raselinisté a baginy (4, 5)

Example of more detailed information: land use,

GW abstractions

Odbeéry podzemnich vod

ICOC

odbéru MNazev odbéru

Povoleng roéni mnozstvi
(U's)

Skuteéné rocni
odebrané mnozstvi (l/s)

140501
140505
140510
140512
140516

. Plzefn.Prazdroj pivovar Plzen

SKODA Jader stroj.Plzef Bolevec

ARBOLES Stfibro 2kolka Krkavec
Plzeriska teplarenska
SKODA J5 Bolevec

58,95
0,95
0,95
4,50
2,30

3541
0,78
0,05
2,83
1,39




Bodove zdroje znecisteni

Stara kontaminovana mista

12198001: HQU Int.,a.s. SKODA a.s. Bolevec

Dotcené katastralni Gzemi: Bolevec

Kontaminant™; PCE, TCE,PB

Priorita: nutny dalsi onitoring vyvoje a Sifeni kontaminace v ¢ase

“§ Stav: napravné opatfeni probiha

Vysledek: 2

12198007: Kovosrot Plzen a.s.

Dotéené katastralni Gzemi: Plzen 4

Kontaminant™: CD HG,PB NI

Priorita: nutnost institucionalni kontroly zptsobu vyuZivani lokality
Stav: neznamo

Vysledek: 2

*AD: aldrin; AL: hlinik; ANT: antracen; ARSEN: arsen; ATRZN: afrazin; BAP: benzo(a)pyren; BEFLU: benzo{b)flucranten; BGP: benzo(g,h,ijperylen; BKFLU: benzo(kFluoranten; BZ- benzen; CD:
kadmium; CH_SUM: kyanidy celkowe; DD: dieldrin; DDD: DDD; DDE: DOE: DIURON: divron; DSTATRZN: desethylatrazin; ED: endrin; FLU: fluoranten; HEXAZIM: hexazinon; HG: rtuf; CHLORTL:
chloroteluron; IDP: indeno1,2,3-¢d jpyren; METOXYC: DDT; NFL: naftalen; MI: nikl; PB: olovo; PCE: tetrachlorethen {PER). SMZN: simazin; TCE: 1,1,2-frichlorethen; TRICM: trichlormethan

[ Stare konsaminovane misto
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[E] Svrenn! atvar podzemnich vod
v Zakiadn| Utvar podzemnich vod

Zamadn| mapa 1:50 000

Example of more detailed
information: old contaminated
sites (risk assessment), map



Use of conceptual model —_—

Mainly for River basin management plans
(characterisation, risk assessment, significant
anthropogenic pressures, status assessment,
exemptions)

Other activities (authorisation etc.)

Data collection and reporting (ministeries, international
commissions, reporting to European Commission)
Outputs for public



Thank you for your atention




