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1. INTRODUCTION 
 

The Inventory workshop was organized by the Geological Survey of Austria, at their headquarters in 

Vienna, Austria, on 10th April 2019.  

42 participants from 12 DTP countries attended the workshop which was an open event to all 

stakeholders and beneficiaries of the SIMONA project. 

 

The Inventory workshop was organized with the aims of describing the current status of the sediment 

sampling, laboratory and evaluation protocols of HSs in water, sediment and biota matrixes in project 

countries from DRB. Also, the international examples of good practices for sampling sediment in large 

and small rivers were presented. One of the important tasks was also interlinking the SIMONA project 

with DanubeSediment project by reviewing inventory questions related to sediment quantity 

dynamics. 

 

This workshop is contributing to building the Specific Objective ‘Common knowledge on current status 
of HSs’ sediment monitoring in DRB’ (SO1). 
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2. INVENTORY WORKSHOP AGENDA AND PRESENTATIONS 
 

 

I. WORKSHOP AGENDA  
 

Wednesday, 10th April (open session for public) 

 

12:00 – 12:30  Registration of participants and welcome coffee 

 

12:30 – 12:35 Welcome by Project Manager (SI-GeoZS) and Host institution AT - GBA 

12:35 – 12:50 Scientific Coordinator (HU-SZIE) presentation about status of the SIMONA tasks 

12:50 – 13:20  WP3 Leader (RO-IGR) presents the evaluation process of the Inventory Qs. 

 

13:20 – 15:00 Voluntary presentations on available (best) methods 

 

13:20 – 13:40 HU-NARIC/HU-SZIE (Evaluation WG leader presentation; CIS guidance, WFD 

framework) 

13:40 – 14:00 AT-GBA (sampling in small rivers) 

14:00 – 14:20 HU-BME (sampling in large rivers) 

 

14:20 – 14:40 Coffee break 

 

14:40 – 15:00 ICPDR presentation (JDS4 plans, available data/support for SIMONA) 

 

15:00 – 16:40 Reviewed the current status by WP4 Activity 4.1. 

 

15:00 – 15:40 Sampling WG leader presentation (status quo + future tasks/problems; CIS guidance, 

WFD framework) 

15:40 – 16:20 Laboratory WG leader presentation (status quo + future tasks/problems; CIS guidance, 

WFD framework) 

16:20 – 17:00 National Authorities – good practices and problems 

 

17:00 – 17:30 Open discussions 
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List of participants 

 

No. Surname Name Institution 

1 Alexe Veronica  Geological Institute of Romania 

2 Balan Lidia  Geological Institute of Romania 

3 Cerar  Sonja Geological Survey of Slovenia 

4 Čaić Janković Ana  Croatian Geological Survey 

5 Dević Neda Geological Survey of Montenegro 

6 Erić  Suzana University of Belgrade – Faculty of Mining and Geology 

7 Fodor Peter Szent István University 

8 Gheorghe  Iepure Tech.Uni. Of Cluj Napoca, North Uni. Center of Baia Mare 

9 Ginin  Stela Executive Environment Agency 

10 Gyuris Peter Szent István University 

11 Haslinger  Edith Austrian Institute of Technology GmbH 

12 Hiklová Zuzana Slovak Water Management Enterprise, state enterprise 

13 Hikov  Atanas Geological Institute of Bulgarian Academy of Sciences 

14 Hucko Pavel Water research institute 

15 Ivanišević  Danijel Croatian Geological Survey 

16 Jordán  Győző Szent István University 

17 Kamenova  Kalinka Ministry of Environment and Water 

18 Kéri Barbara Budapest University of Technology and Economics 

19 Knoll  Tanja Geological Survey of Austria 

20 Kordik Jozef State Geological Institute of Dionyz Stur 

21 Kovács Zsofia General directorate of water management in Hungary 

22 Kovačević Aleksandra Public Institution “Waters of Srpska“ 

23 Liska Igor International Commission for the Protection of the Danube 

River 

24 Mišur  Ivan Croatian Geological Survey 

25 Mitrović Tatjana Water Institute Jaroslav Černi 

26 Mörtl  Mária National Agricultural Research and Innovation Centre 
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27 Nasui  Daniel Tech.Uni. Of Cluj Napoca, North Uni. Center of Baia Mare 

28 Nováková  Jarmila State Geological Institute of Dionyz Stur 

29 Pfleiderer  Sebastian Geological Survey of Austria 

30 Roško  Vladimír Water research institute 

31 Simić  Barbara Geological Survey of Slovenia 

32 Stefan  Damian  

Gheorghe 

Technical University of Cluj Napoca, North University Center of 

Baia Mare 

33 Stríček  Igor State Geological Institute of Dionyz Stur 

34 Šarić  Kristina University of Belgrade – Faculty of Mining and Geology 

35 Šorša  Ajka Croatian Geological Survey 

36 Takács  Eszter National Agricultural Research and Innovation Centre 

37 Tokarčíková  Ľudmila State Geological Institute of Dionyz Stur 

38 Vetseva  Milena Geological Institute of Bulgarian Academy of Science 

39 Vićanović  Jelena Public Institution “Waters of Srpska“ 

40 Vijdea  Anca-Marina Geological Institute of Romania 

41 Vulić Dragica Water Institute Jaroslav Černi 

42 Zsolt  Szakacs  Laszlo Technical University of Cluj Napoca, North University Center of 

Baia Mare 
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II. PRESENTATIONS 
 

 

II.1. General presentation of SIMONA project  
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II.2. WP3 Inventory report in DRB based on SIMONA countries questionnaires 
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II.3. Protocol development, CIS guidance, WFD framework 
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II.4. Sampling of stream bed sediments 
 

This presentation is annexed (Annex 1) to this output at the following link and it is also in SIMONA web 

site Library: 

 

https://www.dropbox.com/s/p44km0fv257ht3j/T1.2_Annex1_Sampling%20of%20stream%20bed%2

0sediment.pdf?dl=0 

 

II.5. Sediment sampling in large rivers 
 

This presentation is annexed (Annex 2) to this output at the following link and it is also in SIMONA web 

site Library: 

 

https://www.dropbox.com/s/i87dio682tnnfr9/T1.2_Annex2_Sediment%20sampling%20in%20large%

20rivers.pdf?dl=0 

 

 

II.6. ICPDR Monitoring 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

https://www.dropbox.com/s/p44km0fv257ht3j/T1.2_Annex1_Sampling%20of%20stream%20bed%20sediment.pdf?dl=0
https://www.dropbox.com/s/p44km0fv257ht3j/T1.2_Annex1_Sampling%20of%20stream%20bed%20sediment.pdf?dl=0
https://www.dropbox.com/s/i87dio682tnnfr9/T1.2_Annex2_Sediment%20sampling%20in%20large%20rivers.pdf?dl=0
https://www.dropbox.com/s/i87dio682tnnfr9/T1.2_Annex2_Sediment%20sampling%20in%20large%20rivers.pdf?dl=0
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II.7. SIMONA Sampling Work Group  
 

This presentation is annexed (Annex 3) to this output at the following link and it is also in SIMONA web 

site Library: 

 

https://www.dropbox.com/s/e9isuvzyzy7y38j/T1.2_Annex3_SIMONA_WG_Sampling_WP4.pdf?dl=0 

 

II.8. SIMONA Sediment Sampling Protocols 
 

This presentation is annexed (Annex 4) to this output at the following link and it is also in SIMONA web 

site Library: 

 

https://www.dropbox.com/s/cud6ekn1lhcy2o5/T1.2_Annex4_SIMONA%20Sediment%20sampling%2

0protocols.pdf?dl=0 

 

II.9. SIMONA Laboratory WG - Harmonization of analytical methods 
 

This presentation is annexed (Annex 5) to this output at the following link and it is also in SIMONA web 

site Library: 

 

https://www.dropbox.com/s/lrwzy7wo1sw9mh4/T1.2_Annex5_Harmonisation%20of%20analytical%

20methods.pdf?dl=0 

 

  

https://www.dropbox.com/s/e9isuvzyzy7y38j/T1.2_Annex3_SIMONA_WG_Sampling_WP4.pdf?dl=0
https://www.dropbox.com/s/cud6ekn1lhcy2o5/T1.2_Annex4_SIMONA%20Sediment%20sampling%20protocols.pdf?dl=0
https://www.dropbox.com/s/cud6ekn1lhcy2o5/T1.2_Annex4_SIMONA%20Sediment%20sampling%20protocols.pdf?dl=0
https://www.dropbox.com/s/lrwzy7wo1sw9mh4/T1.2_Annex5_Harmonisation%20of%20analytical%20methods.pdf?dl=0
https://www.dropbox.com/s/lrwzy7wo1sw9mh4/T1.2_Annex5_Harmonisation%20of%20analytical%20methods.pdf?dl=0
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III. WORKSHOP MINUTES  
 

The Inventory workshop was an open event to all stakeholders and beneficiaries of the SIMONA 

project. In the first part, the partners were invited to give presentations on (best) methods. While the 

second part was devoted to review the current status of activity WP 4.1 Reviewing current sampling 

and laboratory methods of HSs in water, sediment and biota matrixes. This presentation was followed 

by two presentations of the working groups Sampling and Laboratory.  

At the open discussion the challenge of harmonizing with existing project DanubeSediment emerged. 

The DanubeSediment will set up monitoring network with several extra monitoring points with the 

purpose to evaluate sediment balance. This network will serve as a baseline for SIMONA project, 

whose aim is mainly the evaluation of the quality of sediments. Regarding the harmonized procedures 

within the SIMONA project, the guidelines or rules given from the European Commission are not 

satisfactory. SIMONA project will provide joint monitoring exercises, respecting in the same time the 

national legislations. 

Through the discussions, the partnership decided to start the harmonization at the starting point – 

inventorying and reviewing the existing ISO standards and guidelines. Some partners are not familiar 

with the international standards, so the mutual decision was made that partners will review and study 

the existing literature (there is budgetary line for this). 

Based on the project results the main points and recommendations in relation to sediment monitoring 

were pointed out: 

 The sampling and laboratory analysis protocols for sediment monitoring should be developed 

on the legal basis of the WFD and the knowledge base of the projects: FOREGS, GEMAS and 

DanubeSediment taking in account the current status in the WFD countries according to the 

questionnaires. 

 Most of DTB countries face serious challenges of the implementation of the HSs concentrations 

monitoring in the surface water sediments required by the WFD, therefore the harmonized 

international sediment quality monitoring protocols and procedures it is essential to be 

developed. The chemical analysis of HSs in sediment should be performed in accredited 

laboratory. 

 The challenge of harmonization SIMONA with DanubeSediment project, which is in a more 

advance state, emerged. 

Additional recommendations from the Inventory workshop will be given in a SIMONA project report 

as well as in sampling and laboratory protocols. 

Working groups (WG) were established at the Kick-off meeting in September 2018 in Ljubljana. Due to 

some changes in the project teams within partnership, the WGs were also finalized during Vienna 

meeting. The challenge of the working groups is to clearly define appropriate procedures for 

monitoring stream sediments. For the field work, common field sheets should be designed. 
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Sampling of 
stream bed sediments

Sebastian Pfleiderer

Geological Survey of Austria

Introduction
1. Choice of sampling sites
2. Sampling equipment
3. Sampling procedure
4. Sample preparation in the field
5. Sampling documentation



Past experiences:

• Austrian Standard (ÖNORM G 1031)
for geochemical sampling (1979)

• Geochemical Atlas of Austria (1989)
(Bohemian Massif and Central Alps)
http://opac.geologie.ac.at/ais312
/dokumente/AL0028_Gesamt.pdf
(29,690 stream sediment samples)

• FOREGS (Salminen et al., 1998)
http://tupa.gtk.fi/julkaisu
/opas/op_047.pdf
(19 floodplain, 12 humus, 18 topsoil
15 subsoil, 20 stream sediment and
20 stream water samples in Austria)

• Geochemical Atlas of Austria (2015)
http://opac.geologie.ac.at/ais312
/dokumente/AL0028_Gesamt.pdf
(36,162 stream sediment samples)



1. Choice of sampling sites

• for mineral exploration
in alpine regions

• for environmental monitoring
in populated / industrial regions

Possible problems

• boulders
• river construction

• agriculture
• large, deep rivers 

 adapt sampling sites

• slope failures



2. Sampling equipment

tear-proof,
water-permeable,

paper bag

sensors for
• el. conductivity
• pH
• temperature
• redox potential

sieves
• 180 µm
• 40 µm

no hand jewellery!

aluminium shovel



3. Sampling procedure

• 1 – 1.5 kg of active sediment (fine- to medium grained bed load material 
transported by running water)

• if necessary collect material over a stretch of 50 m up-/downstream of 
sampling point

• 2 grain size fractions:
• sand/silt (180 µm)
• silt/clay (40 µm)

• if necessary wet sieving

• in situ measurements of
• air temperature
• in stream water: temperature, electrical conductivity, pH, Eh
• in sediment (in bag before decanting): temperature, el. conductivity, pH, Eh

(comparison allows to test if sediment is active)

• not during / after heavy rain events or high floods!

• duplicate sampling for quality control every 50th sample



4. Sample preparation in the field

• dewatering in dry storage rooms

• sieving < 180 µm (German Standard DIN 4188)

• drying in oven at < 110°C → water content (Austrian Standard ÖNORM B 4410)

• weighing of samples after drying & sieving

• weighing of total sample

in the field lab / at home:



5. Sampling documentation

• General data: person, sample number, location (name of village / area on 
topographical map), coordinates, coordinate system, altitude, date & time, 
weather, name of river, reasons for sampling site adaptation, duplicate sample 
for quality control (y/n)

• Outcrop description: sketch, photo, dry river bed (y/n), river constructions, 
dams, influence of industrial /residential sites, traffic routes, mining activities, 
waste, sewage etc.

• Sample description: grain size fraction, in-situ measurements, measurement 
devices, visible iron or manganese oxide precipitations

• Description of in situ sample preparation: drying, weighing, sieving;
total sample weight, water content, sample weight after drying and sieving



Sediment sampling in large rivers
DanubeSediment project 

Introduction of applied sediment monitoring methods 

along the Danube

Barbara Kéri and Sándor Baranya, BME

Vienna, 10.04.2019



Project methodology



WP3: Sediment Data Collection

3

Objectives

• Reveal all available sediment data for the Danube and the 

major selected tributaries at the confluence 

• Permanent interaction with the data owner stakeholders 

(water directorates, private companies, Project Partners)

• Limited sediment transport monitoring at short reaches with 

significant data gaps 

• Comparative analysis and intercalibration of different 

sediment monitoring techniques

• Recommendations for the good practices of sediment 

monitoring techniques 

• Training of sediment experts on an international workshop



Transport modes of sediments in rivers

4



Sediment monitoring system along the

Danube and at the most important tributaries

Collection of metadata

• Web based questionnaire



Sediment monitoring system along the

Danube and at the most important tributaries

• Suspended sediment monitoring system

65 SS monitoring stations

25 BL monitoring stations



Suspended sediment monitoring

• SS sampling frequency



Suspended sediment monitoring in Germany

• Responsible institute: Bavarian Environment Agency (LfU), Bavarian Hydrological

Service (GKD), Federal Waterways and Shipping Administration (WSV)

• Automatized monitoring using Optical Backscatter Sensors (OBS), physical sampling

(bottle)

• Sampling frequency: 15 min

• Nr. of stations: 9 (2 trib.)

Solitax ts-line



Suspended sediment monitoring in Germany

• Calibration of OBS – point sampling at the sensor

• Multipoint sampling and 

• Acoustic profiling: 
• StreamPro ADCP + ViSea

• SSC analysis method: filtering



Suspended sediment monitoring in Austria

• Responsible institute: ViaDonau, Verbund Hydro Power

• Automatized monitoring using Optical Backscatter Sensors (OBS), pump 

sampling, automatized bottle sampling

• Sampling frequency: 15 min

• Nr. of stations: 11 (4 trib.)



Suspended sediment monitoring in Austria

• Estimation of sediment load (Habersack et al., 2013):

Turbidity

Concentration close to the sensor

Mean concentration

Suspended sediment transport

Suspended sediment load

Discharge

Time dttQV

t

t

ss )(
2

1



Qs = sm Q

Cross-sectional characteristic

sm=a sk

Probe characteristic sk=a ss

Probe factor ks=sk/ss

0,0

1,0

2,0
single-point sampling
multi-point sampling
depth-integrated sampling
probe

0 10 20 30 40 50

tim
e 

an
d 

pl
ac

e

d
e
p
th

 [
m

]

width [m]

in
c
re

a
s
in

g
 o

f 
s
u
s
p
e
n
d
e
d

s
e
d
im

e
n
t 
c
o
n
c
e
n
tr

a
ti
o
n

[m
g
/l
]

Suspended sediments vary in space and time



Suspended sediment monitoring in Austria

• Cross-sectional calibration – multipoint sampling



Suspended sediment monitoring in Austria

• Laboratory analysis of water samples

• SSC  vacuum filtration (0.45 μm filter), drying (2 hours on 105°C), weighing
• PSD  sieving instrument and sedimentation instrument



Suspended sediment monitoring in Slovakia

• Responsible institute: SHMU, VUVH

• Typical frequency: 3 to 20 times/week

• Depth-integrated sampling at representative verticals

• Nr. of stations: 5 (1 trib.)

• SSC  filtration of 0.2 l (0.45 μm filter), drying (24 hours on 105°C), weighing



Suspended sediment monitoring in Hungary

• Expeditionary multipoint measurements

• Typical frequency: 5 times/year

• 7 verticals, 10 points/vertical, 1 liter/point using pump

• 10x1 liter samples are integrated → sedimentation → extraction of 9 liters →
remaining 1 liter is analysed → drying, weighing

• PSD → sedimentation instrument

• Nr. of stations: 7 (1 trib.)

𝐶𝑘 = 𝐺𝑠 𝑞𝑖𝐺𝑠 = 𝑖=17 𝑞𝑖 ∙  𝐶𝑖



Suspended sediment monitoring in Hungary

• Pump sampler

• Estimation of SSL using sediment rating curves and actual discharge



Suspended sediment monitoring in Croatia

• Daily physical sampling in one point at the water surface using bucket
sampler→ filtration (0.45 μm filter) → filters to laboratory, drying (on

105°C), weighing

• Multipoint measurements 6 times/year with pump

• Nr. of stations: 1 trib.



Suspended sediment monitoring in Serbia

• Daily physical sampling in one point at the water surface using bucket
sampler (10 liters) → filtration (0.45 μm filter) → filters to laboratory, 

drying (on 105°C), weighing

• Multipoint measurements 1-3 times/year with vacuum bathometer in 7-
10 verticals, 5 points/vertical, ~40 liter sample/point

• Estimation of SSL → Correlation between surface concentration and 
mean concentration along the cross-section

• Sedimentation of samples for days → 1-1.5 liter of concentrated
sample is extracted → repeated settling for a day → 0.1 liter of 
concentrated sample is extracted → drying, weighing

• Nr. of stations: 7 (3 trib.)



Suspended sediment monitoring in Serbia

• Daily physical sampling

• Multipoint measurements 4-6 times/year with bathometer in 5-9 
verticals

• Correction of point samples with
cross-section calibration
 daily sediment discharge



Suspended sediment monitoring in Bulgaria

• Daily physical sampling with bottle sampler at the river bank

• Mean concentration in the cross-section is assumed to be the
measured one at the river bank
 daily sediment discharge

• Nr. of stations: 6 (2 trib.)



Suspended sediment monitoring in Romania

• Daily physical sampling with bottle sampler at the river bank

• Multipoint measurements 4-6 times/year with bathometer in 5-9 
verticals

• SSC is determined using a portable turbidity sensor

• Nr. of stations: 19 (5 trib.)



SS load analysis methods[Topic of presentation]

22



Sediment monitoring system along the

Danube and at the most important tributaries

• Suspended sediment monitoring system

65 SS monitoring stations

25 BL monitoring stations



Sediment monitoring system along the

Danube and at the most important tributaries

• Bedload monitoring system



Bedload monitoring

• Germany: expeditionary monitoring campaigns at 9 sites

• BfG sampler

• Sampling from ship

• Rating curves

• Austria (1 station): 

• BfG sampler (monitoring at Bad-Deutsch Altenburg)

• Mesh size: 1 mm

• Sampling from bridge or from ship

• 8-15 verticals, 3x5 minute long samplings

• 3 times/year

• Drying, sieving



Bedload monitoring

• Slovakia (2+1 stations): 

• intensive measurement campaigns in 1997-1998 and 2002-2003

• Swiss-type sampler, 5-6 verticals

• 2-5 min long samplings

• Drying, sieving of the samples

• Rating curves have been set up



Bedload monitoring

• Hungary (1 station): 

• continuous monitoring since 1998 at Vámosszabadi (Medvedov)

• 4-6 times/year using the modified Károlyi-sampler at 7 verticals

• 15 min long samplings

• Drying, sieving of samples



Bedload monitoring

• Romania (11 stations): 

• 4-6 times/year at 11 monitoring stations, 5-9 verticals

• ~10 min long samplings

• Drying, sieving (0.063-50 mm)



Longitudinal variation of long-term (1986-2016) mean 
annual suspended sediment load along the Danube River 

29

>60% 
decrease!



Thank you for your attention!

• Barbara Kéri

• keri.barbara@epito.bme.hu

• +36 30 275 2655

mailto:keri.barbara@epito.bme.hu


WP3: Sediment Data Collection

Activity 3.3 – Assessment of sediment data

• 20M tons mobilized in AT (mean annual around 5Mt)

Influence of floods on SS transport



WP3: Sediment Data Collection

Activity 3.3 – Assessment of sediment data

Longitudinal variation of characteristic sediment grain sizes

Missing fraction

~ 0.1-2 mm

SS D10

SS D50

SS D90

BL D10

BL D50

BL D90



WP3: Sediment Data Collection

Activity 3.3 – Assessment of sediment data

Bedload transport



WP3: Sediment Data Collection

Activity 3.2 – Comparative analysis

Good practices in SS monitoring

Methodology

Sensor calibration

Cross-sectional calibration



WP3: Sediment Data Collection

Activity 3.2 – Comparative analysis

Good practices in SS monitoring

Sensor calibration

Load



WP3: Sediment Data Collection

Activity 3.2 – Comparative analysis

Good practices in SS monitoring

Cross-sectional calibration (isokinetic sampling!)



WP3: Sediment Data Collection

Activity 3.2 – Comparative analysis

Good practices in SS monitoring

Temporal variation of SS load



WP3: Sediment Data Collection

Activity 3.2 – Comparative analysis

Good practices in SS monitoring

Protocols



WP3: Sediment Data Collection

Activity 3.2 – Comparative analysis

Good practices in SS monitoring
Laboratory analysis after BMLFUW (2008, 2017)

BMLFUW (ed.) (2008): Schwebstoffe im Fließgewässer – Leitfaden zur Erfassung des Schwebstofftransportes. Bundesministerium für Land- und

Forstwirtschaft, Umwelt und Wasserwirtschaft, Austria, Vienna.

• Main steps:
• Drying of membrane filter (of 0.45 μm pores ) at 105°C until constant weight, after the drying 

the filter is placed in a desiccator, to let the filter cool down
• Mass of the plate and filter is measured (ma)
• Membrane filter is placed into the filtering device.
• Sample is poured into the filtering device and its volume is measured precisely (Vp). 

• After filtering, the membrane filter is dried at 105°C until constant weight, after the drying the 
filter is placed in a desiccator, to let the filter cool down

• Plate and membrane filter is weighted again (mb).
• Dry matter content is: mT=mb-ma [mg].
• SSC = mT/Vp [mg/l].



WP3: Sediment Data Collection

Activity 3.2 – Comparative analysis

Good practices in BL monitoring

Methodology

Integrate over time:

Bed load – discharge relation 

(rating curve)

And Discharge

Sample weight and sampling time

Calibration coefficient

Sampler width

Transport rate for each sample

Transport rate for a vertical

Average samples

of one vertical

Cross-sectional bedload transport

Integrate over the 

active width

Bedload yield



SIMONA Sampling WG presentation

Sampling WG leader: Ajka Šorša, asorsa@hgi-cgs.hr; ajkasorsa@gmail.com

HR HGI-CGS, Croatian Geological Survey

Project co-funded by the European Union
http://www.interreg-danube.eu/approved-projects/simona

Inventory Workshop of the SIMONA Project

10th – 11th April, 2019, Vienna

mailto:asorsa@hgi-cgs.hr
mailto:ajkasorsa@gmail.com


WGs 

Project co-funded by the European Union Inventory Workshop 10th – 11th April, 2019, Vienna

http://www.interreg-danube.eu/approved-projects/simona

The Sampling and the Laboratory WG

EXAMPLE

critically review the existing water and sediment national methods, the state-of-the-art knowledgebase, 

good practices and experiences in the DTP countries, including EU and non-EU countries.

Reviewing will be done against the following criteria: the developed protocols 

(1) should be acceptable in all DTP countries, 

(2) should be in-line with the ICPDR and the EU requirements, 

(3) use the latest scientific knowledge, and 

(4) have to be sustainable.

The main steps of reviewing the sampling and laboratory methods are 

(1) reviewing national spatial and temporal sampling and monitoring techniques and laboratory analysis 

procedures for sediment quality measurements of the water phase, biota, bottom sediment, 

suspended sediment, floodplain sediment with passive and other sampling technics under the WFD 

implementation requirements; 

(2) reviewing national uncertainty analysis techniques for sampling and laboratory analysis including 

representativity assessment; and (3) providing a critical summary and conclusions of the reviews.

Dr. sc. Gyozo Jordan, Szent Istvan University, Hungary, Scientific Coordinator:



Sampling WG 

Project co-funded by the European Union Inventory Workshop 10th – 11th April, 2019, Vienna 

http://www.interreg-danube.eu/approved-projects/simona

Based on WP3 Questionnaires - Danijel’s WORK PLAN for WP4 - Activity 4.1

Activity 1 – Review 

February 2019 - March 2019 

Sampling 

HR-HGI-CGS (Croatian Geological Survey) - sampling strategy;

RS-JCI (Institute for Development of Water Resources “Jaroslav Černi“) - bottom sediment sampling 

procedures;

AT-GBA (Geological Survey of Austria) - suspended sediment sampling procedures;

SI-GEOZS (Geological Survey of Slovenia) - floodplain sediment sampling procedures;



Sampling WG 

Project co-funded by the European Union Inventory Workshop 10th – 11th April, 2019, Vienna 

http://www.interreg-danube.eu/approved-projects/simona

Danijel’s WORK PLAN for WP4 - Activity 4.1

Sampling 

BA-FZG (Geological Survey of Federation of Bosnia and Herzegovina) - transport and storage of sediment 

samples;

HU-BME (Budapest University of Technology and Economics) - sediment sampling methods related to DTP 

DanubeSediment project on sediment quantity; 

MD-IGS-ASM (Institute of Ecology and geography of the Academy of Sciences of Moldova) - specific 

sampling procedures related to physiographic and climatic conditions in partner countries across the DRB;

UA-UGC (State Enterprise "Ukrainian Geological Company") - problems regarding HSs monitoring across 

partner countries;

BG-GI-BAS (Geological Institute, Bulgarian Academy of Sciences) - will review HSs measured in sediment 

across partner countries.



Sampling WG review

Project co-funded by the European Union Inventory Workshop 10th – 11th April, 2019, Vienna

http://www.interreg-danube.eu/approved-projects/simona

AT-GBA (Geological Survey of Austria), Sebastian Pfleiderer 

- suspended sediment sampling procedures. The review includes methodology for 

suspended sediment sampling. That means position in the stream (for example in the middle 

of the river, closer to river banks,...), sample volume/mass, tools and procedure including time 

needed to collect specific volume/mass.

• in the national questionnaires only the Geological Institute of Romania

describes the method they use for suspended sediment sampling;

• articles, Edwards & Glysson (1999) and Lalk et al. (2017) provide the most 

detailed descriptions. 



Sampling WG review

Project co-funded by the European Union Inventory Workshop 10th – 11th April, 2019, Vienna

http://www.interreg-danube.eu/approved-projects/simona

SI-GEOZS (Geological Survey of Slovenia), Jasminka Alijagić
- floodplain sediment sampling procedures. The review includes methodology for 

floodplain sediment sampling. That means sampling location (for example how far from the 

stream,...), sample volume/mass, tools and procedure. 

• Austria, Moldova, Croatia – they sample the floodplain sediment; 

• Romania, Slovakia, Slovenia, Ukraine – they do not sample floodplain sediment; 

• Bulgaria, Bosnia, Republic of Srpska, Hungary, Montenegro  – no data.

• Sampling location: no data.

• Sample volume/mass: different mass, but mostly no data.

• Tools: various (stainless steel shovels, PVC or ceramic spoons, scoops, ...)

• Procedures: different.



Sampling WG review

Project co-funded by the European Union Inventory Workshop 10th – 11th April, 2019, Vienna

http://www.interreg-danube.eu/approved-projects/simona

BA-FZG (Geological Survey of Federation of Bosnia and Herzegovina), Ismir Hajdarević
transport and storage of sediment samples. Transport and storage equipment (bags, boxes,...). 

For how long are samples archived, special conditions for storage,... 

Transport:

Austria, Bosnia and Herzegovina (Federation of B&H) - no specific methodology;

Bosnia and Herzegovina (Republic of Srpska), Bulgaria, Hungary,  Montenegro – no data;

Croatia, Moldova, Slovakia - use refrigerators; Germany - in brown glass bottles;

Romania - suspended sediment on filters; Ukraine - dried  and sieved;

Slovenia - ISO 5667 – 15: 2010 Water quality - Sampling .

Archive: 

Austria, Bosnia and Herzegovina (Federation of B&H) - samples keep until project completion;

Bosnia and Herzegovina (Republic of Srpska), Bulgaria, Hungary, Montenegro, Slovakia - no data;

Croatia, Slovenia - samples are not archived; Germany, Moldova, Romania, Ukraine – archived. 



Sampling WG review

Project co-funded by the European Union Inventory Workshop 10th – 11th April, 2019, Vienna

http://www.interreg-danube.eu/approved-projects/simona

UA-UGC (State Enterprise "Ukrainian Geological Company"), Volodymyr Кlоs

- problems regarding HSs monitoring across partner countries. 

Summary:

• in all countries the level of surface water at the hydrological stations is monitored;

• use of different coordinate systems;

• frequency of monitoring is not always indicated (with the exception of Bulgaria);

• maximum experience in sediment monitoring in Slovakia;

• in the questionnaires - no information on the analysis of suspended substances in 

the water flow.



Sampling WG review

Project co-funded by the European Union Inventory Workshop 10th – 11th April, 2019, Vienna

http://www.interreg-danube.eu/approved-projects/simona

Conclusions:

• the use of an unified coordinate system;

 before the Vienna meeting or before adopting the final field research 

methodology  - a short report  of Slovakia about experiences in monitoring;

 similar reports from Hungary, Austria, Romania, Bulgaria – project 

DanubeSediment;

 Croatia - the results of the project Monitoring of Drava alluvial sediments ; 

• the source of geochemical anomalies in bottom sediments – scientific research;

• no information about the analysis of suspended solids in the water flow – poor 

knowledge about it - it is possible that this type of monitoring should not be 

included in the SIMONA project – the need of more detailed scientific research. 
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BG-GI-BAS (Geological Institute, Bulgarian Academy of Sciences), Millena Vetseva

review HSs measured in sediment across partner countries. (Within this review, we should 

also check if there are some HSs which are not prescribed by EU WFD, specific for some partner 

countries because of some particular reasons (type of industry, agriculture legislative different 

than in EU,...).

Hazardous substances measured in sediments – priority substances prescribed by 

the EU WFD and specific substances – review

• the problem with the missing information is not incomplete questionnaires -

missing question in the Qs about hazardous substances measured in sediments;

• preliminary excel table with a summary of data (HSs recommended in the Directive 

marked in green);
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• question for partners: the HSs in bottom, floodplain and suspended sediment 

– is there any difference in the analyses in the different type of sediments;

• contradiction between the statement that most countries are sampling sediments -

bottom, floodplain, suspended, but NO HSs are listed as analyzed;

• list of hazardous substances measured in SOILS;

• list of substances analyzed in sediments – no data, 

except for 

• Slovakia: - list of hazardous substances concentration levels in sediments and 

overview of legislation limiting the management of sediments on the basis of the 

limit values for selected elements in sediments (sediment leachates).
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HU-BME (Budapest University of Technology and Economics), Barbara Keri

- sediment sampling methods related to DTP DanubeSediment project on sediment quantity;  

Presentation: Sampling in large rivers

MD-IGS-ASM (Institute of Ecology and geography of the Academy of Sciences of Moldova)

- review if there are some specific sampling procedures related to physiographic and climatic 

conditions in partner countries across the DRB; This is more appropriate for evaluation 

purposes, but still, maybe there are some specific conditions for sampling.

RS-JCI (Institute for Development of Water Resources “Jaroslav Černi“)
- bottom sediment sampling procedures; The review includes methodology for bottom 

sediment sampling. That means position in the stream (for example riverbed, inner/outer side 

of meander,...), sample volume/mass, tools and procedure.
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HR-HGI-CGS (Croatian Geological Survey)

sampling strategy, (including spatial and temporal sediment sampling design). The review 

includes methodologies for selection of sediment sampling locations and setting sediment 

sampling frequency. It also includes information on number of replicate samples and fraction to 

be analyzed. 

The legal basis for the monitoring of PSs in sediment in EU

+
the state of the art in particular country and knowledge of a topic of

the partners (WP4 Activity 4.1. Review)

+
knowledge and experience acquired in the projects

FOREGS, GEMAS, DanubeSediment
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Directive 2008/105/EC (Environmental Quality Standards Directive) and  Water 

Framework Directive 2000/60/EC (WFD)

Common Implementation Strategy for the Water Framework Directive (2000/60/EC)

Guidance Document No. 25

Guidance on Chemical Monitoring of Sediment and Biota under the Water Framework Directive

Guidance Document No. 19

Guidance on Surface Water Chemical Monitoring under the Water Framework Directive

Guidance Document No. 27

Technical Guidance for Deriving Environmental Quality Standards

Guidance document No. 7

Monitoring under the Water Framework Directive

Guidance document No. 9

Implementing the Geographical Information System Elements (GIS) of the Water Framework 

Directive (unified coordinate system: the ETRS89 coordinate reference system prescribed)
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Monitoring of chemical substances in sediment
(Guidance Document No. 25)

1. Sampling strategy for chemical monitoring in sediment

2. Technical aspects of sediment sampling

3. Analytical methods

1. Sampling strategy for chemical monitoring in sediment

1.1. Selection of sediment sampling stations 

• sediments are temporally variable; heterogeneous;

• anthropogenic source of pollution; 

• tributaries often different sediment;

• sites with the sediment fraction <63 μm; 

• alternatively suspended solid matter (SPM) - river channelization;

• sites should be accessible for years;

• ....
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1.2. Number of replicate samples per station

• multiple samples in pilot phase (3-5);

• later composite samples;

• field duplicates for quality control;

• ...

1.3. Sediment sampling frequency

• once a year for – directive 2008/105/EC:

• once every three years for temporal trend analyzes;

• rule higher the sediment changes – higher the frequency it could be several times 

per year;

• suspended solids for trend analyses 4 times per year or better monthly;

• ...
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1.4. Sediment sampling depth

• thick of the top layer (usually 5 - 10 cm);

• recommended 1 – 5 cm - depending of the deposition rate;

• different intervals for sediment core profiles;

• ...

1.5. Sediment fraction to be analyzed

• recommended <63 μm (clay-silt) fraction:

 widespread in monitoring, 

 reduce influence of grain size distribution; 

 it is SPM or freshly deposited sediment.
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2. Technical aspects of sediment sampling

Of the ISO 5667 series of standards important for sediment sampling:

- Design of sampling programs [ISO, 2006];

- Preservation and handling of samples [ISO, 2003];

- Sampling of rivers and streams [ISO, 2005];

- Sampling from lakes [ISO, 1987];

- Sampling of bottom sediments [ISO, 1995];

- Guidance on preservation and handling of sludge and sediment samples [ISO, 1999];

- Sampling of marine sediments [ISO, 2004].

Sample volume, Sediment sampler, Grab samplers, Corers, Collecting of SPM and 

freshly deposited sediments, Transport and sieving, Preservation and Storage.
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1. Complete WORK PLAN for WP4 - Activity 4.1. (February 2019 – March 2019)

• review missing topics;

• check/update all reviews with the updated questionnaires.

2. WP4 Activity 2 – Development - April 2019 – August 2019
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WP4 Activity 2

Development of transnationally harmonized sediment sampling protocols for HSs

of bottom, suspended and floodplain sediment

Includes:

• proposal for sampling design and monitoring;

• method/s for sampling technique and procedure;

• protocols.
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Duration: 4 years, 2004-2007

Frequency: 2 times per year, every six months, 

1x in spring and 1x in autumn

Locations: Rivers Mura (3 location) and 

Drava (11 locations)

Samples: composite

Laboratory: fraction <0.04 mm, 

aqua regia, ICP MS

Accuracy: standards: LKSD-2 and DS-7

Precision: duplicate samples (every 10th)

Results: Concentration of the elements Pb, Zn and Cd were several times less in the River Mura then in the 

River Drava. The concentration in the Drava River decreases downstream.

Source of the elevated values of Pb, Zn and Cd: geogenic and anthropogenic (Pb-Zn (Cu, As, Cd)) ore 

deposits and occurrences, mining, erosion of old slugs (Bleiberg, Austria; Mežica, Slovenia)

Monitoring of the stream sediment at Rivers: Drava and Mura (Croatia)
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WG 1 SAMPLING
Name Organisation Org. Code Email Role

Ajka Sorsa Croatian Geological Survey HR-HGI-CGS
asorsa@hgi-cgs.hr; 

ajkasorsa@gmail.com
WG LEADER

Gyozo Jordan Szent Istvan University HU-SZIE gyozojodan@gmail.com SCI. COORDINATOR

Ajka Sorsa Croatian Geological Survey HR-HGI-CGS asorsa@hgi-cgs.hr WP 4 LEADER

Austrian Institute of Technology GmbH AT-AIT Member

Geological Survey of Federation of Bosnia 

and Herzegovina
BA-FZG Member

Geological Institute, Bulgarian Academy 

of Sciences
BG-GI-BAS Member

Institute of Geology and Seismology MD-IGS-ASM Member

Geological Survey of Montenegro ME-GSM Member

Geological Institute of Romania RO-IGR Member

Geological Survey of Slovenia SI-GEOZS Member

Jozef Kordik State Geological Institute of Dionyz Stur SK-SGIDS jozef.kordik@geology.sk Member

Volodymyr Klos
State Enterprise "Ukrainian Geological 

Company"
UA-UGC v.klos@ukrgeol.com Member

Budapest University of Technology and 

Economics
HU-BME Member

Institute for Development of Water 

Resources “Jaroslav Černi” RS-JCI Member

Danijel Ivanišević Croatian Geological Survey HR-HGI-CGS divanisevic@hgi-cgs.hr Member

Ivan Mišur Croatian Geological Survey HR-HGI-CGS imisur@hgi-cgs.hr Member

Aleksandra Kovačević Public institution Waters of Srpska BA-JUVS akovacevic@voders.org ASP

Kristina Šarić Faculty of Mining and Geology -

University of Belgrde
RS-UB kristina.saric@rgf.bg.ac.rs Member

Suzana Erić Faculty of Mining and Geology -

University of Belgrde
RS-UB suzana.eric@rgf.bg.ac.rs Member

https://docs.google.com/spreadsheets/d/1Us2HXR5TaEVRQFogWI0OnKSF6So5FXOIHAXadHgBXFA/edit?usp=
sharing

Update.

mailto:asorsa@hgi-cgs.hr
mailto:ajkasorsa@gmail.com
mailto:gyozojodan@gmail.com
https://docs.google.com/spreadsheets/d/1Us2HXR5TaEVRQFogWI0OnKSF6So5FXOIHAXadHgBXFA/edit?usp=sharing
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Inventory Workshop of the SIMONA Project

10th – 11th April, 2019, Vienna

Thank You for Your Attention!

Thank you for your contribution to the Review!
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FOREGS – European Geochemical Mapping
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FOREGS – European Geochemical Mapping

 Multi-media
stream water, stream and floodplain sediment, soil (A and C 
horizons)

 Multi-element
 Composite (elements, parameters: pH, OM, etc.)
 Catchment-based
 Continental





















Sample preparation



Field sheet



GEMAS – European Soil Chemistry Atlas

Quality Control



GEMAS – European Soil Chemistry Atlas

TRAINING !



Harmonisation of Analytical methods for

Sediment-quality Information, Monitoring and 

Assessment System

Péter Fodor

Szent István University

Fodor.Peter@etk.szie.hu

Wienna, 2019



Self introduction:

Diploma at Technical University of Leningrad.

PhD at Technical University of Budapest (Dept. of General 

and Analytical Chemistry)

Post doc at Univ. of Massachusetts (Amherst)

From 1988-2008. Head of Dept. Applied Chemistry of Food

Science Faculty

From 1992 Doctor of Hung.Sci. Ac.

From 1995 Head of the Accreditation board of Hungary 

and member of Codex Alimentarius.







Our Task: Develop Protocols for:

1.Analytical methods for measuring pesticides

2.Analytical methods for measuring organic industrial

pollutions

3.Analytical methods for measuring inorganic compounds

as heavy metals



Which component to measure?

COMMON IMPLEMENTATION STRATEGY 

FOR THE WATER FRAMEWORK DIRECTIVE (2000/60/EC) 

Guidance Document No. 25 

As a rule of thumb, compounds with a log Kow>5 

(octanol-water) should preferably be measured in 

sediments, or in suspended particulate matter (SPM), 

while compounds with a log Kow<3 should preferably be 

measured in water. 



Anthracene (PAH)

Brominated diphenyl ethers 

C10-13-chloroalkanes C10H18Cl4 and C13H21Cl7 

Chlorpyrifos (-ethyl, -methyl) 

Di(2-ethylhexyl)phthalate (DEHP) (PVC)

Fluoranthene (PAH)

Hexachlorobenzene

Hexachlorobutadiene

Hexachlorocyclohexane -Lindane

Nonylphenols (detergent)

Pentachlorobenzene (PAH-pesticide)

Polyaromatic Hydrocarbons: Benzo(a)pyrene, 

Benzo(b)fluoranthene, Benzo(g,h,i)perylene, 

Benzo(k)fluoranthene, Indeno(1,2,3-cd)-pyrene

Trifluralin

DDT (including DDE, DDD) 

Aldrin 

Endrin 

Dieldrin



Priority Substances relevant to the European Comission’s
2012 proposal under the Water Framework Directive:

Pesticides (herbicides, insecticides): Aclonifen, Bifenox, 

Cypermethrin, Dicofol, Heptachlor, Heplataclorepoxide, 

Quinoxyfen, Cybutrine, Dichlorvos, Tetrabutryn

Industrial chemicals: Perflourooctane sulfonic acid(PFOS), 

Hexabromocyclo-dodecane (HBCDD)

Combustion by products: Dioxins and dioxin-like PCB-s

Pharmaceutical substances (steroids-hormons): 17-alpha-

ethinylestradiol, 17-beta-estradiol, Diclofenac



16 Pesticides (herbicides, insecticides): Aclonifen, 

Aldrin,Bifenox, Cypermethrin, Chlorpyrifos (-ethyl, -methyl),

DDT (including DDE, DDD), Dicofol, Dieldrin, Endrin,

Heptachlor, Heplataclorepoxide, Quinoxyfen, Cybutrine, 

Dichlorvos, Tetrabutryn, Trifluralin

+ Hexachlorobenzene , Hexachlorocyclohexane

EPA 8270



Degradation of DDT to form DDE (by elimination of HCl, 

left) and DDD (by reductive dechlorination, right) 

green fly horse fly



Polyaromatic Hydrocarbons: Anthracene,Benzo(a)pyrene, 

Benzo(b)fluoranthene, Benzo(g,h,i)perylene, 

Benzo(k)fluoranthene, Indeno(1,2,3-cd)-pyrene, 

Fluoranthene, 

EN 16181:2018



Semivolatile organic compounds:

Brominated diphenyl ethers EPA 1614A 

C10-13-chloroalkanes EN ISO 12010     

Hexachlorobutadiene EPA 8260C



Industrial chemicals:

Perflourooctane sulfonic acid(PFOS)  CEN/TS  15968

Hexabromocyclo-dodecane (HBCDD)       

No standardized method

Chemosphere 82 (2011) p. 698-707 :

„Determination of HBCD isomers by isotopic dilution

LC-MS/MS”        

Nonylphenols EN ISO 18857-2



Pharmaceutical substances:

steroids

17-alpha-ethinylestradiol, 17-beta-estradiol     EPA 1698

Hormon

Diclofenac EPA 542



Combustion by products: Dioxins and dioxin-like PCB-s

EPA 8280B







Inorganic components: Elements of the periodical

system-mainly not contaminats but geochemical (like

soil) characterisation.

Suggested method: EN 21470-50:2006

2 g soil + 5 ml cc.HNO3 +2 ml H2O2 50ml

Any detection method can be used, but please report:

-traceability

-validation

-proficiency testing



What I dont plan:

1.Harmonize home made analytical methods-when we have

internationally accepted method.

2.Analyses samples in a lab., which has not real possibility to

get positive data. 



Tasks I.

1.Please obtain the recommended methods.

2.Read carefully and make decision, are you able to fulfil all

requirements, or you have to give the task to an accreditated

lab. in the future.

3.Please let to know to……… until……………., who will do the

analysis at home, who will give to accreditated lab.

4.Those who will do at home, let to know to…………..,  
until……..what kind of Proficiency Test the lab past, or do the

lab needs to participate in the future. 



Tasks II: (As Analytical methods are in the middle beetwen

Sampling and Evaluation)

Task for sampling:

On the basis of recomended Analytical method.

II.1. Pls calculate the amount of samples (how many grams

from one sampling place)

II.2.Plan the physical condition of sampling and the shipment

Task for evaluation:

How many data is needed for evaluation.



Thank you for attention! Questions Please! 



Participants Suggested method for

pesticide analysis

AITB-GBA non

Bulgaria VIM 1014/2010, EN ISO12918

Croatia non

Hungary WBSE-125:2016 GC-MS, 

WBSE-123:2016 LC-MS

Moldova EPA 1699, EN ISO12918

Montenegro non

Republika Srpska EPA 508.1:1994

Romania ISO 10382:2002

Slovakia US EPA 8010

US EPA 8015

BH-Federation EPA-508.1:1994  

Slovenia, Ukraina non
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