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Czech Hydrometeorological Institute

A national agency responsible for:

* monitoring in the field of meteorology/cllmatology,
hydrology, air quality

* weather and flood forecasting

* National Information System administration e.g. data check,
data storage, data processing and data provision to public
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Groundwater
Complex geological settings

Various hydrogeological conditions

Approximately 45% of drinking water supplied from
groundwater resources

Groundwater quality monitoring history

1960 - 1984

Irregular groundwater quality monitoring

|

1984 - 1990

Regular groundwater quality monitoring (springs and shallow boreholes)

(sampling 2x year)

|

1991 - 2006
Regular groundwater quality monitoring (springs, shallow and deep boreholes) - stabilized monitoring network

(sampling 2x year)

|

2007 - 2015

Surveillance and operational monitoring

(sampling 2x year) |
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>3 000 000 values since 1960 g

Groundwater quantity network

2000 sites
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Groundwater quality network

660 sites
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Sampling

Two sampling campaigns — spring x autumn 660 sampling sites

7 sampling areas Sampling depth up to 100 m m

Sampling

Wells sampled in a dynamic
state (purging)

pH, conductivity, turbidity
and water temperature
stabilization

Sampling time between 2-6
hours depending on
groundwater yield and
pumping rate, 3-5 volumes
of groundwater in the well
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Monitoring program definition
Monitoring sites
Sampling frequency
Requirements on sampling equipment, conservation and transport of samples (1ISO 5667)
Sampling parameters — individual for each site (well) — depth, yield, pumping time
Monitored parameters
Requirements on analytical method sensitivity (limits of quantification)
Requirements on accreditation and QA/QC
Definition of the data format (XML)
Quality assurance:
Sampling crew inspections
Control samples

Accreditation according the EN ISO 17025

Data testing and verification prior saving into IS g

ampling protocol
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Monitored parameters

Inorganic parameters Chlorobenzenes

Metals Chlorophenols

VOCs PCBs

PAHs PBDEs

Pesticides and metabolites DEHP

Complexons Radioactivity
Alkylphenols Selected pharmaceuticals

ﬁ__-d

Data storage and processing

RDBMS Oracle + GIS (ArcGIS) + map server

Automatic data loader -XML data format for surface and groundwater
guality data

QA/QC- data format control, outlier identification based on
admissible concentration range definitions and comparison with
historical time series

Data publication — reporting, WWW interface for public on-line access

and data download m
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— HWW interface for public on-line access
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ASSESSMENT AND REFERENCE REFORTS
OF WATER MONITORING
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Results

Most problematic groundwater pollutants:

Nitrates, ammonium

Pesticides and metabolites — mainly herbicides used on rape, corn,
sugar beet

d
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Results

Nitrates, ammonium

piekrogena referenéni hodnota /
groundwater quaity standard exceeded
koncentrace nad mezi stanoviteinosti /
concentration above limit of quantification
Kkoncentrace pod mezi stanoviteinosti /
concentration below limit of quantification

[ amonné fonty / ammonium

E ::::iy":::.s Nitrates (11,6 % samples above groundwater quality standard - 50 mg/I)

Ammonium (13,5 % samples above groundwater quality standard - 0.5 m

Results

Pesticides — threshold value exceeded at > 2 sites

|:| desetyldesisopropylatrazin / DEDIA

[E=5] 26-dichiotbenzamid / 2,6-dichiorbenzamide
[ tydroxyatrazin 1 HA
B esetylatrazin / DEA

[ ovozin/ atazine

prekrogena referenéni hodnota /
threshold value exceeded

koncentrace nad mezi stanovitelnosti /
concentration above limit of quantification

koncentrace pod mezi stanovitelnosti /
concentration below limit of quantification

[ acetochior 0A/ acetochior 0A
[ acetochior ESA ! acetochior ESA

I o:chior &/ alachior 0A

[ chiorotoluron / chiorotoluron

[ eropachior E54 propactioresa  [H clopyrasd / lopyraiia

B -echior 54 alachior ESA [ metazachior OA/ metazachior A [I] hexazinon / hexazinone B aminopyraiid ! aminopyraiia
tolachlor OA / metolachlor OA ESA/ £sA phenyl / metribuzin desamino diketo |

[ svclchinr O melilction = I Siorcaron cepeny) oetibua desemit s

I retoischior ESA metolachior £54 [ metazachior  metazachior [ 3;‘;”"::2: mm';;:g::x'yl B tertazon / bentazone
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Results

Pesticides — threshold value exceeded at 1 site only

prekrogena referenéni hodnota /
threshold value exceeded

Koncentrace nad mezi stanovitelnosti
concentration above limit of quantification

koncentrace pod mezi stanovitelnosti
concentration below limit of quantification

prometryn | prometryn
I smetachior | dmethachior
] propachior A propachior 0A

[ temacit senacit

[ desmetryn/ cesmetryn

[ soproturon / isoproturon [ hyaroxyterbutylazin | TH I erouteyn  terbutryn
/
Il i ilin ¢ 3,4-di (] ' desaijh 2 hydiony Jeitidyiach tebuconazole ! tebuconazole

B vcreivcer B cimethipin / dimethipin B 2:o0pi 20 B crioridazon / chioridazon

No. of substances

15

53 5

=
a0 0
v o
! II 7“”
e 3 g1 21
N ..-. —
123 45

No. of compounds

No. of sites
2

 found

120 11

-

No. of sites.

Sites Sites

100 1 11 0 0 0

No. of compounds.
265;

mabove Qs _40%

mnot found ® found ® bellow QS ™ above Q5

At least 1 pesticide found at 353 of 660 sites (53%)
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Sediments and biota

Guidance document No. 25 on
chemical monitoring of
sediment and biota under
the Water Framework Directive

Sediments and biota

Guidance Document No: 25
Guidance on chemical monitorirg of sedimert and biota under the Water Framework Disective

Table 1  Monitoring matrices for the priority substances and certain other pollutants
listed by the EQS Directive

The substances in red are those suggested by Directive 2008/105/EC for sediment and biota trend monitoring. The
values of the log Koy, are taken from the Chemical Monitoring Guidance n 18, The values of BCF are taken from the
datasheets of the priority substances in the public section of the CIRCA forum

(ot directiveli

prority =deta)

3

P = preferred matrix, O = optional matrix., N = not recommended, na. = not appicable

PrioritvSubstance _______ BCF __ LoaKou Water _ Sediment/SPM Biota

Alachior 50 3.0 P [ N

Anthracene 1621440 45 o o o

Atrazine 7,712 25 P N N

Benzene 12 21 P N N

Brominated diphenyl ethers 14350-1363000 N P P
n na. na na.

1173-40900 N P P

27-460 o o o

1374 o o o

2-<10 P N N

6,4-40 P N N

737-2700 N o o

2 P N N

10-11583 o o o

1700-10000 N P P

2040230000 N P P

1,4-29000 o o P

Hexachlorocyclohexane " 2201300 o o P

Isoproturon 2636 P N N
Lead and its compounds na. na. na.

Mercury and compouncds ® N o 14

Naphthalene 2,3-1158 o o o
Nickel na. na. na.

Nonylphenols * 1280-3000 P P o

S 471-6000 P P o

Pentachiorobenzene 1100-260000 N P o

Pentachiorophenol 34-3820 o o o

Polyaromatic Hydrocarbons *  9-22000 N P P

Simazine 1 P N N

Tributyltin compounds o o P

Trichlorobenzenes 120-3200 o o o

TricH e 1,413 P N N

Trifturalin 2360-5674 N P o

DDT (including DDE, DDD) N P P

Aldrin N P P

Endrin N P P

Isodrin N P P

Dieldrin N P P

Tetrachioroethylene o o N

Tetrachloromethane P N N

Trichloroethylene. 24 P N N

07.10.2015
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Sediments and biota

Solid matrixes Water Matrix optional
anthracene 1,2-dichlorethane cadmium

aldrin alachlor chlorfenvinphos
benzo(a)pyrene atrazine chlorpyrifos
benzo(b)fluoranthene benzene endosulfan
benzo(g,h,i)perylene dichloromethane lead
benzo(k)fluoranthene diuron naphtalene
chloroalkanes C10-13 isoproturon nickel

DDT and its metabolites  nonylphenols pentachlorophenol
DEHP octylphenols trichlorobenzenes
dieldrin simazine

endrin tetrachlorethene

fluoranthene tetrachloromethane

HCH isomers trichloroethene

hexachlorobenzene trichloromethane

hexachlorobutadiene
indeno(1,2,3-cd)pyrene
isodrin

PBDEs
pentachlorobenzene
mercury

tributyltin compounds
trifluralin

Sediments monitoring network
46 sites (sediment, SPM) since 2000

[ suspended particulate matter (traps)
[] suspended particulate matter (centrifuged)

B seciments

14
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— Biota monitoring network

43 sites (biota, passive sampling) since 2002

[] macroinvertebrates
I vicfim

I oreissena
[ aun ssh

[ juvenite fish
I cassive samplers

— Biota monitoring network

3 years cycle

21 sites 22 sites

15



07.10.2015

- Sampling methods

* Water grab sampling

* Passive water sampling

¢ Sediment grab sampling

¢ SPM sampling (sampler)

e SPM sampling (centrifuge)

¢ Biota grab sampling

* Biota caging sampling

* Passive water sampling

* Sediment grab sampling

¢ SPM sampling (sampler)

¢ SPM sampling (centrifuge)
* Biota grab sampling

* Biota caging sampling

16
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— Sampling methods

* Sediment grab sampling

¢ SPM sampling (sampler)
¢ SPM sampling (centrifuge)
¢ Biota grab sampling

* Biota caging sampling

¢ SPM sampling (centrifuge)
* Biota grab sampling

* Biota caging sampling

17
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- Sampling methods

*  SPM sampling (centrifuge)

* Biota grab sampling

* Biota caging sampling

* Biota grab sampling
(benthic invertebrates)

* Biota caging sampling

18
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- Sampling methods

* Biota sampling Adult
(adult fish, juvenile fish) European chub (Leuciscus cephalus)

* Biota caging sampling
Electrofishing

Juvenile
various species |

— Sampling methods

* Biota caging sampling Zebra mussel (Dreissena polymorpha) — reference site
PR O AN R LR A ‘ - . e
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- Sampling methods

* Biota caging sampling Mussels (Dreissena polymorpha) — deployment

— Sampling methods

* Biota caging sampling Biofilm

07.10.2015
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- Annual sampling frequency

* Sediment grab sampling 2
*  SPM sampling (sampler-trap) 4
*  SPM sampling (centrifuge) 4
* Passive water sampling 2
* Fish sampling 1
* Invertebrates grab sampling 1
* Biota caging sampling 1

ﬂ__-d

— Monitored pollutants
DGT POCIS Sediment, Biota
SPM

Organic Dissolved QOrganic polar Organic Organic
hydrophobic  metals compounds hydrophobic  hydrophobic/
compounds, compounds,  bioaccumulative
POPs metals compounds ,
metals

PCBs, PBDEs, Heavy Pesticides, PCBs, PBDEs, PCBs, PBDEs,
OCPs, PAHSs, metals pharmaceuticals OCPs, PAHs,  OCPs, PAHs,
PCPs, musks, perfluorinated DEHP, TBT, DEHP, PFOS,
HBCDD, compounds, C10-13, heavy metals ,
PCDD/F lllegal drugs heavy HBCDD, PCDD/F

metals,

HBCDD,

PCDD/F

1——“
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Sampling efficiency
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Sampling efficiency

100% - TRt .

80%
60%
40%
20% -

0%

@Hg WPAH WOCP WmDEHP wPBDE wmPCB

Comparison of percentage of positive samples for selected groups of hazardous
substancesin various matrixes
(no data o DEHP in passive samplers and PAHs in benthic
organisms and adult fish available)
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Thank you for attention, any questions?
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