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Environment and culture responsible Danube region (Priority Axis 2.)

Strengthen transnational water management (Specific Objective 2.1)

Fund: 1,749,152 €

Duration: June 2018 — November 2021

Partnership: 13 Countries
17 Partners, 13 ASPs

http://www.interreg-danube.eu/about-dtp/participating-countries

Project web site: https://www.interreg-danube.eu/approved-projects/simona

Project video: https://www.interreg-danube.eu/approved-projects/simona/section/simona-promotional-video

Project co-funded by the European Union


https://www.interreg-danube.eu/approved-projects/simona
https://www.interreg-danube.eu/approved-projects/simona/section/simona-promotional-video

Danube River Basin — PROBLEMS Origin

ICPDR Significant Water ICPOR
Management Issues -
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Nitrogen pollution
current status
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ICPDR -

Governments - ASPs

DEMAND: hazardous substances

- Where are the contaminated areas
(water, sediment, soil)?

- harmonised data and methods

- Water Framework Directive

ASP: Associated Strategic Partner, PP: Project Partner

Origin

Geochemistry Expert
Group

Geological Surveys - PPs

SUPPLY. geochemical maps

FOREGS EU Geochemical Atlas
(stream water, stream sediment,
floodplain sediment, soil)

GEMAS EU Chemistry of Soils
(REACH Regulation)
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DEMAND Effective use of sediment quality ASSESSMENT (status, trend)
for the next RBMPs due in 2021

STATUS DTP Countries: lack of institutional supply

SUPPLY Ready-to-deploy Sediment-quality Information, Monitoring and

Assessment System (SIMONA SYSTEM) )
h
4N
aid Danube Transnational Programme (DTP) Countries’ O o .
daily operational work Vs

Water Framework
Directive

————
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v"  INVENTORY - status of Sediment Quality
monitoring in Danube River Basin (DRB)

v' METHODS — SIMONA System
- Sampling Protocol / Methods
- Laboratory Protocol / Methods

- Evaluation Protocol / Methods 3 TEST AREAS:
- IT Tool - Drava River
- Upper Tisa
- South Danube
v"  TESTING & VERIFICATION IR

- 3 Test Areas (TAs) (30 sampling sites)
- National Sites (2 per country -26 sampling
sites): DRB BASELINE MONITORING NETWORK

v" TRAINING & CAPACITY BUILDING
Sampling — Drava TA
Laboratory — South Danube TA

Evaluation & IT Tool — Upper Tisa TA
PARTNER COUNTRY PREMISSES

\
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SIMONA System - DEVELOP
— Sampling Method / Protocol
— Laboratory Method / Protocol

— Evaluation Method / Protocol
— IT Tool

3 CASE Studies - TEST

26 Nat. Baseline Sites — VERIFY

12 K I NC I
ren

deliverables
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L
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Approach
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The most international

river basin in the world

10% of Europe

v

v' 800.000 km 2

v" 19 countries

v 85 million inhabitants
v 6500 m/s
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A

terroce tRrroce

ovarbank overbank

channel

-

overbank / floodplain

river overbank

terroce ‘overbank river { terrace
(floadpiatn) ‘
Suspended
Bottom Sediment
Sediment

channel

Overbank
Sediment

Scope
I

Sediment types:

Fluvial sediments (rivers)
(bottom, suspended, floodplain)

overbank / floodplain




“lnterreg N Scope

Danube Transnational Programme O — —
SIMOMNA

Surveillance / Operational monitoring (regular monitoring for long-term changes)

upstream diffuse
& point sources

surveillance monitoring site

* Single monitoring site (sampling station)

* Single water body

* Hazardous substances listed in the EU WFD

* Single substances (mixtures are not considered)
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benthic

AANCHIC SEDIVERTS

pelagic

ASSESSMENT ENDPOINT:
Biota
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HS partitioning @ soa
between - solid sediment & pore water

- suspended sediment & surface water S
HS partitioning ,
within sediment - total organic content (TOC) Diﬂ
- fine grain material (<63um) Y Y

Direction of
stream flow

_Hyporheic flow

b
a4 s AADN
eamsisds il
i
| ‘ "
| IR
[ A

hyporheic zone

bottom sediment
where benthic
biota dwells

:\-h a3 I3 oined
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SIMONA

Monitoring: regular (repeated) observation @ SURVEY

[H5]

o

| f A
ol e

t

Transnational: harmonisation
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CRITERIA FOR METHODS

v SCIENTIFIC (Repeatibility/Reproducibility, Representativity)
v" LEGISLATIVE (WFD: Surveillance/Regular Monitoring; HSs; EQS)
v EFFICIENT (simple, fast, cheap, ready-to-deploy, adaptive to site-specific conditions)

—_

aid DTP Countries’ daily operational work

L1 =
&) _‘,,.'?’

Water Framework
Directive
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The Cookbook Approach

step-by-step manual: scientifically-based, demonstrated
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The COOKBOOK Approach

PRACTICAL
Efficiency

(simple, fast, cheap)

TARGET

Representativity

(Legislation/WFD: bottom
sediment top 5cm)

wen #| You make a pizza
napoletana and NOT
a gyros

Br et
3

You don’t have to be |
a mastercook to do it |

RECIPE

R T
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METHOD
Repeatibility/Reproducibility

(tools ‘ingredients’, instructions)

gt e

You always make the SAME
pizza WHEREVER you are
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SAMPLING Theory
CRITERIA FOR METHODS
REALITY
Target Population
(all Zn in the whole sediment)

n F(zn-real)

[Zn]
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SAMPLING Theory
CRITERIA FOR METHODS
REALITY
Target Population
(all Zn in the whole sediment)

F(zn-real) OBSERVATION
Sample

[Zn] HOMOGENEITY

I_ Statistics
REPRESENTATIVITY: F(zZn-real) =

REPRODUCIBILITY: F(zn-obs-B) = r ERROR

RMSE = /2 ¥0 (8 - o)
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SAMPLING Theory
CRITERIA FOR METHODS

G — ——
vt D &S A e 2 @
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v

Repeatibility Reproducibility
regular observation harmonisation
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The COOKBOOK Approach
Q g MOVIE
Sampling VIDEO

RECIPES

JAMIE’S

Bottom Sediment
;"“ﬁ' B

COOKBOOK
PROTOCOL/MANUAL

OLIVERSY =

< ®m o 4=

Oecclor s S Jwrde Posl &L O
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The COOKBOOK Approach

g MOVIE
Sampling VIDEO

)
J A M I E s Suspended Sediment

RECIPES

Bottom Sediment

COOKBOOK
PROTOCOL/MANUAL

Bottom Sediment
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Harmonisation

trans-boundary cooperation for joint Danube Basin water management
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Harmonisation

Sampling
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1. THE SAMPLING SYSTEM APPROACH

THE SAMPLING SYSTEM

' input

sampling
Y objective

Water Framework
Directive
e
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1. THE SAMPLING THE SAMPLING SYSTEM

SYSTEM APPROACH s

N\
L M '.V..\
© METHOD .
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1. THE SAMPLING SYSTEM APPROACH

- ——— mmm i tm i mmmmm 4 e nmmn i mn i im e = =] mm e m m  n m mnm e g = g

Sampling System | 1y 2710 DOCUMENT IN THE FIELD Example
Component
WHICH TOOLS and devices areused | the aluminium
EQUIPMENT
Q for sample collection? scoop and the Ro-
manian grabber
PEOPLE WHO are taking the sample? samplers’ names
PROCESS WHICH METHOD is used for sample the scoop-grab
collection? system
WHAT is the target population and in HSs in the upper
MATERIALS -
which sampling media? 0-5cm river bot-
tom sediment
WHAT KIND OF CONDITIONS prevail | air and river wa-
ENVIRONMENT
during sample collection? ter T, land use,
precipitation, etc.
WHICH QC [qualit_v,zf control) proce- field duplicate of
MANAGEMENT | dures are used during sample collec- composite sam-
tion? ples

DEVELOP YOUR SEDIMENT SAMPLING SYSTEM
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2. FIELD TESTING OF SAMPLING SYSTEMS

Evaluation Criteria

e R e

Sampling should be scientifically-based; reproducible and representative

Sampling should be in full compliance with EU legislation (Water Framework Directive)
Sampling should be practice-oriented: 'Ready-to-deploy’

Sampling should be flexible and adaptive to the site-specific conditions such as lowland versus
mountainous conditions, etc,
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3. SCIENTIFIC COMPARISON OF SAMPLING SYSTEMS

3.1 Spade system versus 3.2 Top soil sampler — Austrian soil cake sampler

AN\
DRAVA TEST AREA:
S —— “1 SAMPLING SYSTEM HOMOGENEITY (Reproducibility)
AT 45 Laaainn iy rath Iasiaase A teas T _ <63l_lml LOI’ /\/lajors (Cal [\/[g, Na’ I(/ Fe, [\/[n, AI)

" - = -7 o
o LOI I <63um _ | Al
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— - - - ; . ) T |
12 E iE 3 ._: -.__.-.} '\-\.Q.
T 1 i ; 1 . 4 b 3
I 3 o EI -—-'2: 1
18 s par i - T 3 3 T
| E i | ]
M inE I = s
- = - -
LI EERTCTIRS EE Ty .. ] ; S =
Fa_fK FE S0 TS F5_CK = EE TR =4 ck CE R ]
al Madisns oo 2n SR
Misian of aample 1: 57.1 ks
Mesitan of sample 2 G2 B
iln
Wanr-Whilney (Wi crann} WW-jaet o compare madians e b g ik
Hiull ippoiiwsi s Misdian = misdiand o h s
Al hypoth dtanl ME mesjtang T -
= : * As £
#weraps rani of sample 1: 936963 iy =i % e
Eaia g rani of semple T 941111 : -
= H . — = ad ""T—:l ¥
W= ST Poslia = 0701077 1 N| ) = . = — il e m
[ nokrajac e rl hypothasis daralpha = 005 ' k — al-, i
L] - i T ] L] w " | k) 3
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4. STANDARD SAMPLING KIT

St-éndard Sedimént Monitoring Sampling Kit
12 Danube Countries
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ICPDR 2003, List of Prierity Substances for the Danube I'{lver Basin. Interna-
tional Commission for the Protection of the Danuls

ISO/IEC 17025:2017 General requirements for th r:um‘petcnce of testmg Il
calibralion laboralories, Inlernational OrganizT Aralion
and International Electrotechnical Commission.

IS0 B666:1999 Water gquality - Determination of mercury. International Or-
ganization for Standardization.

150 5667-12:2017 Waler quality - Sampling - Part 12: Guidance on sampling
of bottom sediments from rivers, lakes and estuarine areas. International
Organization for Standardization.

[50 5667-13:2011 Water quality - Sampling - PPart 13 (g
of sludpes. International Organization for Standardizal

vatigrand handline af chadas ond sadimant camnlas
firmy EN 150 15009:2016 Soil quality - Gas chromalog
150 103 content of volatile aromatic hydrocarbons, n3
paly genated hydrocarbons - Purge-and-trap metl
capt European Standardisation Organisation and I
Standardization,

] EN 150 23161:2018 Soil quality - Determination

54, G

Standardisation Organisation.
EN 16181:2018 Sail, treated biowaste and sludge -

DC, 54,

ganisation.

Harmonisation - Laboratory
I

1. ACCREDITED LABS

2. INTERLABORATORY TRIALS
3. REFERENCE LABS

EPA 2016, Health Effects Support Docnment for Perfluorooctane Sulfonate

- - (FFO35). U5 Environmental Protection Agency, Office of Water, Washing-
150 Hi667-15:2009 Warter quality - Sampling - Part 15: Gui Lon, DU, USA, 245p.

EPA 2017 Technical Facl Sheel - Polybrominaled Diphenyl Elhers (PBDESs].
L5, Environmental Protection Agency, Office of Water, Washington, DC,

EFA Method 1613:19%4 Telra- through Octa-Chlorinated Dioxins and Furans
b [sotope Dilution HRGC/HRMS, U.S, Environmental Frotection Agency,
Office of Water, Washington, DC, USA.

EPA Method 1614:2007 Brominated Dipheny] Ethers in water soil, sediment

pm.uuls. G“5_':’.]1[‘”[]]_3[’“5[““}'1{: T"'E"_}m{l' E"'_WI" and tissue by HRGC/HEMS. VLS. Environmental Proteclion Agency, Office of
sation and International Organization for Stan yyarer Washington, DC, USA.

EN 1":'_1 7"_’2”’1 6 _m'“]ﬂ“- treated bio-waste and 50| gpa Method 1625:1989 Semivalatile Organic Compounds by Isotope Dilution
using inductively coupled plasma mass spect GCME 1.5, Environmental Protection Agency, Qffice of Water, Washington,

aramatic hydrocarbons (PAH) by gas chromatography (C) and high per-
formance liquid chromatography (HPLC). European Standardisation Or-
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1. STANDARD FIELD OBSERVATION SHEET - EU WISE COMPATIBLE

For furfer information on the SIMONS, Ssmpling, E!:'iﬂ
—

5 Labarstory and Evalustion protoests; on e project, s
s L‘:terr ?pg - perinership and e Danube Transnatonal Programme: %
P T S e R widri Inbereg-danube suisimana E

Surveillance Monitoring

FIELD DBSERVATION SHEET FOR MONITORING SITE CHARACTERISATION

MONITORING SITE DENTIFCATION SEDIMENT SAMPLING

k‘uﬂmﬂluﬂhiﬂlrﬂiﬁumﬂm: h:buhu-dyldﬂtﬂlr

; d ! * Fer tarher vheraton on the SIMOMA SampEng, E":' @
'\-F- Iﬁlerr&g - L whorwicery and Ewalurtinn peoiocede; oo s progsid| E !"

Manilaing site idenifier schame; Maper hody coatepary coda: Darasbs Temnak fa=a] Pragramma Farerchip atd he Uanuce | rans-aioral Fregramme: 4

Mmoo SieiderifiarScheme) naramelerater BodyCalegory) ks weE, InErTa - danibeoa 'z i

Moritaring site name: [Surfaoe water mamee: Surveillance Monltoring

Eam:t:lﬁlnurrtnam: FIELD CBSERVATION SHEET FOR SEDIMENT SAMPLING

SITE CHARACTERISATION it i
floniloing site wwentilar WIEE 5o [Woater body anlilisr
FnonL T e e jrale e d e smmer
Flonitoring site idemiiier mebhe e fxier hady category node:
TN b A e E e T ) e g P By L e ey
floniloring aite namec Earfaca wWater naime:
fmonioangialefsmey
fonltaring She Conrdinaes (A EEA): Laiude [decial degrees):
| Ll et b e el

Lonpriuds |tk cdepene
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FIELD OBSERVATION SHEET FOR MONITORING SITE CHARACTERISATION

Determinand code ; IMINIMUM AVERAGE MAXIMUM Unit of
(observedPropertyDeterminandCode) lgpeerved value Observed value Observed value ggj‘}'ﬁm )
(resultObservedValue) |(resultObservedValue) |(resultObservedValue)
/ /
7 /
Electric conductivity: L. / HS/cm
some statisticsare |
Redox potential: ’ / my
i required only
Dissolved oxygen: / measured values
| P
/ N\ ! have fixed units
WISE phrameter
valu {vation requires
SITE ~ PHYSIOGRAPHY _ | — Glagpesstion
(the prevailing value in the 200m zone along both sides of the river bank)
Rock tyru: |
(IUGS class): values are expected
= from standard data-
pe:
(FAO class) /,7 bases
Land cover/Land use:
(CORINE class Level 3)
rovalingxalte it the 200m long both sides of the river bank)
e in zone a of the river ban. :
ATURA2000 jrea: yes o no = simple Y/N Boolean —
Rk E/Ir sl S / parameter values
other protected area: yesonoo —
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FIELD OBSERVATION SHEET FOR SEDIMENT SAMPLING

NG IDENTIFICATION

Sampling time (date) YYYY-MM-DD: Sampling time HH-MM:
(phenomenonTimeSamplingDate) \ (phenomenonTimeSampling Time)
[Sampler's name: \'sampler’s signature:
Accredited sampling: Y[ |N[] = unique ID of sample:
Analysed matrix: i + i i
brocdureAnslsedhatrix) Site ID + Sampling Date/Time
[Bottom sediment (BS) ()
L]
value estimation is allowed by
SAMPLING CONDITONS only in fixed value classes
L‘JEATHER (AIR) CONDITIONS
A
Determinand code (re?u?ts;br;:g;;ula?uej Unit of measure Estimation
(observedPropertyDeterminandCode) (resultUom)
Wi
T: WISE parameter #/ Centigrade cold[_] avarageD hot D
names :
P _ atm
Humidity: % low[_| medium[ | high[_]
measured values
Precipitation: have fixed units mim no[_] low[_] mﬂd:um|:| high |:|
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i

FIELD OESERVATION SHEET FOR SEDIMENT SAMPLING

/ \

/r(each sampling media has
Enmu SEDIMENT /k | its own observation sheet

Sample identifier
\sampleldentifier)
Duplicate sample Duplicate sample identifier:
v (N[
|Sampling system (equipment):
Vacuum corer D
Romanian grab B
Scoop T = O
Dredge : -
selection of the applied []
Oth ] Specify:

e sampling system ] pacily
Composite sample D Mumber of sub-samples:
SAMPLE DESCRIPTION

I
Determinand code Observed value ﬁxed par—am‘ter Values
(observedPropertyDeterminandCode) |(resultObservedValue)

il [

ISampl& volume: / / F,ﬁmm ]

Texture (palticle size descnption): poorly sorted o medium sorted o well-sorted o I
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2. IT TOOL - EU WISE COMPATIBLE WEB APP
1. DATA INPUT (field, lab)

“Interreg M

2. DATA MANAGEMENT & VISUALISATION
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Sampling

Monitoring Site Selection

risk-based ranking and selection of monitoring sites
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MONITORING SITE SELECTION - DEFINITION

terrace mﬁ l'.'ﬂ!l]"/

CURET Ui

LIS SN IHOLINCWN

/]

MAMMADE
road, bridge,

HYDROLOGY
channel, flow rate,
water chemistry

PHYSIOGRAPHY
bedrack, sail,

fand cover & use, topography

topography

Monitoring site is the area where sampling system (the samplers and the tools) gets in interaction
with the site environment including the sampling media (fluvial sediment) so sampling system may
affect the sampling media and eventually the sample to be collected.
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MONITORING SITE SELECTION - RISK BASED RANKING

VALUE

CRITERIA PARAMETER [Y/N/UNKNOWN]

I= there known impact of contaminated sediment? (toxic effect on biota) ‘
I= there known risk posed by sediment? (H5=05)

Is there known risk posed by water? (H5=05)

Is the water body status bad?

I= there significant HS point pollution source (SEVESO 11, mines, smelters,
CIHSS 1 RI SK pharmaceutical and ather industry) posing direct risk at the water body ur‘

located in the catchment?

Is there significant HS non-point pollution source (intensive agricultural activity:
pesticides, fertilizers) posing direct risk at the water body or located in the
catchment?

Is there polluted area posing direct risk at the water body or located in the
catchment?

|5 the sites relevant for assessing pollutant loads which are transferred acrogs
boundaries of Contracting Parties and are transported into the marine
envirconment?

Class 2 Strategy

|5 there an TNMMN monitoring point?

|5 the site placed just upstream/downstream of an international border?

|5 the site located in a transbordary catchment?
Is the site representative for an extended section of the river (water body D‘

cathcment) (no local pollution sources, e.g. tourism, boating, waste site)?

Does the site enable the repeated collection of all the 3 types of fluvial sediments

*-----

for risk assessment?

Class 3 Science

Is the sediment in site homogeneous based on preliminary (pilot) survey? ( J

Is the site sediment quality conditions (geochemical background, link to N
groundwater: hyporheic zone, hydromorpheology and hydrography such as flood

frequency) understood sufficiently?
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MONITORING SITE SELECTION - RISK BASED RANKING

VALUE

CRITERIA PARAMETER [Y/N/UNKNOWN]

Is there regular SEDIMENT quality monitoring data?
Is there archive SEDIMENT quality monitoring data? l

Is there archive SEDIMENTquality data (e.g. FOREGS sampling point)?
Is there regular/archive WATER discharge monitoring data?

Is there regular WATER quality monitoring data?

Is there archive WATER quality monitoring data?
CIESS 4 I nfﬂrmatin n Is there archive WATER quality data (e.g. FOREGS sampling point)?

Is there sufficient general background data?

Meteorology and Climate (e.g. temperature, precipitation, solar radiation);
Hydromorphology and hydrography (e.g. discharge, water depth, current,
velocity); Geology and 5oil (e.g. bedrock and soil type,
characteristics/composition/stratification of sediments, erosion); Land use/Land
cover; Biology (e.g. with reference to macrophyte accumulation)

Is there easy access to the site (e.g. road, distance, fence)?
Is there easy access to the sampling point(s) in the site (e.g. slope cnnditiu‘
Class 5 Technical vegetation cover]?

Can sampler enter the river to collect bottom sediment sample (water depth<ca.

I Is there easy transhoundary access to the site?

1.5m) once every month at least (e g. floods, ice cover) ('small river')?

- 1SO 5667-12:2017

- 1ISO 5667-17:2008

- WFD TGD No. 25

- ICPDR TNMN Monitoring Sites Criteria
- SIMONA WG1 Sampling
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MONITORING SITE SELECTION — REPRESENTATIVITY

Results - Sampling

4.
5.
6.

7.

. AT NATIONAL WATER QUALITY MONITORING

POINT (preferably upstream)

. MIN. 250M LONG
. BOTTOM -, SUSPENDED -, OVERBANK SEDIMENT

SAMPLING POSSIBLE (availability, accessibility)
AVOID TRIBUTARY CONFLUENCE

AVOID KNOWN CONTAMINATED SITE

AVOID LOCAL CONTAMINATION SOURCE

- Discharge channel or pipe; Waste site; Industry or
power plant; Railway lines & major roads; Electric
line & pylon; Bridge; Other sources

UNIFORM HYDROMORPHOLOGY

/i

I
overbank
terrace (floodplain) river
EElE kﬂ A
min. ?x min. ? x
2500m y 100m
A
E waste x
. site
i .
L .
= : @»
Al
O . _
2 £t accessibility of
E R . monitoring site
(@) N - & sampling
- E - points
z : N4
O [ [ ]
S : N L
v .
gauging
f station
c €= water quality
E g :x monitoring
A 4

BRIDGE
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MONITORING SITE SELECTION - HOMOGENEITY

terrace overbank H'I.I'EF terrace
& fﬂnnd,r].fmnj
n FiLol
¥
"
= -
@ |
2| g
P RPN [ AL al = la £DI E H
[ = :
2|
DRAVA TEST AREA: -
SITE HOMOGENEITY (T
- <63um, LOIl, Majors (Ca, Mg, Na, K, Fe, Mn, Al)
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CASE STUDY

MONITORING SITE SELECTION - HOMOGENEITY

# - T
25"
A - @ " D
Sm —
= B . B 7
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MONITORING SITE SELECTION - HOMOGENEITY

o)
=5 Al Floodplain Sediment

4 — Bottom Sediment

© 0 RIver termed saamnples
O Al i i sunsples

Desvu River
= Mlajur tribatarizn
I Flecdplin arca

DRAVA TEST AREA:

SITE HOMOGENEITY
- <63um, LOI, Majors
- N=3-5
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Sampling Design
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SAMPLING DESIGN

1. AT NATIONAL WATER QUALITY MONITORING
POINT (preferably upstream)

2. MIN. 250M LONG

3. BOTTOM SEDIMENT, SUSPENDED SEDIMENT,
OVERBANK SEDIMENT SAMPLING POSSIBLE
(availability, accessibility)

4. AVOID TRIBUTARY CONFLUENCE
5. AVOID KNOWN CONTAMINATED SITE
6. AVOID LOCAL CONTAMINATION SOURCE
- Discharge channel or pipe
- Waste site
- Industry or power plant (min. distance 2500m)
- Railway lines & major roads (min. distance 200m)
- Electric line & pylon (min. distance 100m)
- Bridge (min. distance 50m upstream)
- Other sources

7. UNIFORM HYDROMORPHOLOGY

Results - Sampling

I
1 A
He
min. ?x min. ? x
2500m y 100m
A
E waste x
" site
: \
L .
S
Al
g g E accessibility of
E 8 . monitoring site
o) N " & sampling
- E § points
2 : N4
R\
v .
gauging
f station
kS €= water quality
§ 8 Ex monitoring
& @
BRIDGE
Z y A N\
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SAMPLING DESIGN

BOTTOM SEDIMENT

HORIZONTAL DESIGN

1. 5-10 SAMPLING POINTS [

- Composite sample: 5-10 sub-samples
(always at least 3)

2. SAMPLING POINTS EQUIDISTANT

3. SAMPLING POINTS IN MAIN STREAM LINE (active

river flow)

4. AVOID STAGNANT (NON-ACTIVE) WATER

5. AVOID EDGE EFFECTS (local river bank erosion into

river)

VERTICAL DESIGN

1. TOP 0-5 CM

2. AVOID PLANTS & PLANT
REMNANTS

3. SAMPLED SEDIMENT IN CONTACT
WITH (UNDER) RIVER WATER

lll.lllllll’

Results - Sampling

| ]
terrace overbank river terrace
(floodplain)
x |
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L . v
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SAMPLING DESIGN

SUSPENDED SEDIMENT

HORIZONTAL DESIGN

1. ONE SAMPLING POINT

- Composite sample: suspended sediment sample is
natural composite by flowing river water mixing

2. SAMPLING POINT LOCACTION AT DOWNSTREAM
END OF MONITORING SITE

3. SAMPLING POINTS IN MAIN STREAM LINE (active
river flow)

4. AVOID STAGNANT (NON-ACTIVE) WATER

Results - Sampling

VERTICAL DESIGN

1. AT TOP 1/3 OF WATER DEPTH

\‘ A
= 1/3
= depth

lllllll*

I |
terrace overbank river terrace
(floodplain)
A
L .
= -
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o .
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: X
gauging
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water quality
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SAMPLING DESIGN

OVERBANK SEDIMENT

HORIZONTAL DESIGN

1. 5 SAMPLING POINTS [
- Composite sample: 5 sub-samples (always at least 3)
2. SAMPLING POINTS EQUIDISTANT

3. SAMPLING POINTS ON ACTIVE OVERBANK
(overbank flooded min. once per year)

4. AVOID EDGE EFFECTS (local side wall erosion onto

Results - Sampling

overbank)
surface [EEIEE "'Li‘
VERTICAL DESIGN S B,
1. TOP 0-5 CM 4 S

2. BOTTOM 40-50 CM
3. AVOID SURFACE PLANTS

| |
terrace overbank river terrace
(floodplain)
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SAMPLING DESIGN
BOAT - BOTTOM SEDIMENT terrace overbank river terrace
(floodplain)
HORIZONTAL DESIGN
1. 3 SAMPLING POINTS AT LEAST . (] y Y
- Composite sample: 3 sub-samples at least
2. SAMPLING TRANSECT IN STRAIGH RIVER SECTION w E
- .
3. AVOID RIVER BENDS N =
4. SAMPLING POINTS EQUIDISTANT LZIJ g E *"’I‘"’I
=| R:
5. SAMPLING POINTS IN MAIN STREAM LINE (active 8 : . ._ -.- _.
river flow) 'é g .-
of i
A =
L \d
: gauging
. station
: water
. quality
= monitoring
VERTICAL DESIGN
1. TOP 0-5CM
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SAMPLING METHOD
SMALL RIVERS LARGE RIVERS
in river from boat

LOWLAND ALPINE

Bottom Sediment Suspended Sediment Floodplain Sediment
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SAMPLING METHOD

“lnterreg

Darwbe Transnaticral Frogramime

SquNA
FIELD MANUAL

SIMONA
FIELD MANUAL

BS-01-01

BOTTOM SEDIMENT
stances insurface waters. Sampling instructices for the col

SIMC)'NA
FIELD MANUAL

Fyoes kzrdae, Fracés Hureey, Tsone Eovoes, Sobine Wlagood, aed e
SRATES Progec

SyzooJaeae, fratko Marer Jafo Ao Jauoen Wegoe, oy
% Teom

The SWC KA "rzlec: Toovr 050101

OVERBANK SEDIMENT

Laka sampicy spstom
(Randhold g sodl samploer)

Szeo b2z, ok "aeet JasBe foveer, Zaver iNagen ons

Trer SWONA Toa v Toove

ST ALY LT i BT e N ALV SO aeeny AL

SAMPLING MANUAL

SAMPLING VIDEOS
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SAMPLING METHOD PHASE 3. SAMPLE COLLECTION
STEP 3.1 PICK UP SEDIMENT SAMPLE
T,;] h]-E‘ -Df {]untents STEP 3.1 / 1 LOWER VACUUM CORER
- SAMPLER 1: Signal 'SAMPLE COLLEC-
TION STARTS!
1. SAMPLING PROCEDURE - -5
PHASE 1. PREPARING FOR SAMPLING ON SITE..______ i 5 - take position of sample collection (turn
STEF 1.1 PREPARE SAMPLING GEAR cooissvvveesmssms s sasssssssesssssssis 5 SPSOTEaN mximie st arce hetnme
STEP 1.2 DOCUMENTATION .o & TR o o)
PHASE 2. GETTING READY FOR SAMPLE COLLECTION.....orcoe 9 e e
STEP 2.1 TAKE SAMPLIG TOOL TO SAMPLING POINT oo 9 mildly (do not disturb uppermost layer)
STEP 2.2 DOCUMENTATION .o .10
PHASE 3. SAMPLE COLLECTION 12 >l She carer D Seckment il

STEF 3.1 PICK UP SEDIMENT SAM| mees s rren e r A ioN

STEP 3.2 TAKE APART SAMPLING
STEP 4.2 / 1 CHECK FIELD SHEET DOCU
STEP 3.3 PUSH WATER OUT OF TU| menra1son

STEF 3.4 MOVE SAMPLE T SAMP

PUSH INTO
SEDIMENT

sturbs up the top layer of bottom sediment

PHASE 4. CLOSING SAMPLING ...
STEP 4.1 SECURE SAMPLE ..............
STEP 4.2 DOCOMENTATION i
STEF 4.3 FIX TOOLS & EQUIPMEN]

TYPICAL MISTAKE: Fleld Sheel docusnmntative is invomplets, not checked and cor-

d.
2. TOOLS AND EQUIFMENT e |
EQUIFMENT ... STEP 4.2 / 2 CHECK PHOTO DOCUMENTA-
TION
3. EXAMPLES " .
SAMPLING MANUAL

TYPICAL MISTAKE: Field photo documentation iz incomplete. ot checked and
oarrected
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SAMPLING METHOD f‘

I
EQUIPMENT
CHECK Sampling Unit NOTE
ol 1
Vacuum unit y
- 2 pieces
- steel
Extension =i e grada
for water
| e o o e depth meas-
urement
- 2 pieces
Plexiglass _ S0 cm
tube
Rope min 5m

DEVELOP YOUR SAMPLING SYSTEM: EQUIPMENT & TOOLS
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SAMPLING METHOD

o

Results - Sampling
I

ITEM

GOOD EXAMPLE

BAD EXAMPLE

NOTE

Spade

unpainted stain-
less-steel spade

Vs
painted spades

Hand
spade

unpainted stainless
steel hand spade

Vs

- painted hand spade

- coloured plastic
spade

DEVELOP YOUR SAMPLING SYSTEM: EQUIPMENT & TOOLS
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SAMPLING METHOD
Painted spade: spade is Fe-steel, but paint
Steel spade
contains HS contamination. Element L) peNvea P
Concentration (%) |Concentration (%) |Concentration (%)

Fe 98.36 77.71 99.1

Mn 1.17 1.11 0.78

o 0.316 0.36 0.106

Ti 16.87

v 2.34

Co 1.48

Scoop sampler

9 cmcnt Cntrat .

AL saa
___Fe 1.94
Zn 1.71
Mn 0.797
Ti 0.112
Cu 1.47
Pb 018

y N

DEVELOP YOUR SAMPLING SYSTEM: EQUIPMENT & TOOLS
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MONITORING SITE SELECTION - REMOTE SENSING & GIS

DRAVA TEST AREA:

- HU TNMN point + HR5 Donji
Miholjac

- HU operative WATER monitoring
points: presence of hazardous
materials.

http://geoportal.vizugy.hu/vizgyujtogazd04 06



http://geoportal.vizugy.hu/vizgyujtogazd04_06/
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SAMPLE COLLECTION

D.C.2.1 Drava Test Area Sampling Action

4-7 August 2020, Harkany, Szigetvar
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Danube Transnational F-“'n:-grElrr‘lmE: I T
Flot ot Frited Moded aon | ! ' i ' i i
kKB = 26110% + 1.04602*Ni_REF
i Pb
B0 ! 111
Ni i
400 |- I o120 -
™ [ ' = - T "
EI::-|:-|:| - i : e
5 40 . 11::__‘:--4
T
= iy I 1] L..ﬁ
o a  an = 120
e S - el T Pb_REF
o 100 200 o s -
Hi_REF Pl nt Fritart Mar sl
Interlaboratory Trials Among National Labs!
7n .« Ni-CrREF "
fg ¥ 3 ﬁ|3'[':" -
|:| T B0
Moz i R : _ .
o > r 103~ .-1-: :n'l al FII'I':I'I Feeal
% - - o_..*é- | | = - .u._r-m 410113 = D425 HI_NE
1} 0 100 : .
.| Ni-crNB
[

1.1 15 14 2.3 ar 31
LOG10(Zn_REF)

SAMPLE PREP (Drying, Sieving, Homogenisation): Reference Lab (REF)
EXTRACTION (Acid): National Baseline Lab (NB)
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CASE STUDY

—

Results - Evaluation
]

HileIrcy -

Danube Transnational Programme

EVALUATION — COMPARISON TO (1) NATIONAL EQS OR (2) INTERNATIONAL EQS

uation results 2/2. support fields for Evaluation results 2/2.

Ahier Wealt walines (see on the right
side)

Comparison to the lowear GF limil

Lower Q5 limit valuas. value [Rizk Ratio =

DETaTuls ) P R ORI | [ : i : ¢ hasin
Rad | Evaluabo Evakubior 5 . " 3 iod Tegislation | Y . /B USEP ’
it nresuf  result Z : A
LNkNCWn 5 L R 2018)
R fent MHes
slatus S-2000 3-2000
R=C/ R=C/
L] Intereens
: poar bead FEC T s Lower E=C/TELC Target
: mmﬂ - walas, g 1 threshor wvnlin
. ¥ 1
E ' 53 400 Natlonal . 8] 03268 0228212 not relevar
P 1] 53 400 prarin) o o Hnot ratavan not mlavan not Felavar
015 018" 1] 047 2 L 1.06 Il 0 1.2 1 not relavar
0.15 018" i} D47 2 + 1.06 ] 0ot relevan not relsvan not relavar
01% I,'.l.“li;ir i3 047 2 LS 1.6 i 0] 31133333 0.949344F nol ko
015 D8 & 4T 2 L 1.06 i Dinot relevan not relavar not relavar
3 227" i} 53 200 400 486 n i 051 0067401 not relaiar
3 220 . i 5370 40 45.A 0 Aot rebevan not relavan ool relavar
3 2277 & 53 200 400 28.6 0 0 £666067 061674 notrelevar
Normalisation
-<63um

- Toxicology-based preferred
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Results - Evaluation

—— ——
EVALUATION — (3) CALCULATIONS BASED ON PARTITIONING: SITE SPECIFIC

Based on total concentrations and partitioning coefficients.

mg mgq
cmamr, total —l ':water dissolved l |+ ':susp water l l

e mg
QSSHS}J EDllﬂl ::JI Q5water total ‘T I'

‘ T
i, Csuspenlid I
. g Kp, sus |—|= =
C .4 | TG _K L Cwater total lLJ P P kg Cwater dissolved | q|
susp, solid g | \T P susp [ - ~ |mg L ir
a g +f"~'p,suspl J Cspm —J 10

Sensors: \
o ~turbidity, —
ey w,yocnth

Csusp, solid < stusp, solid

Error Propagation
(uncertainty analysis)

Ksc —water
QSE&diﬂrnLEqP, ww X:QS . X 1000
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EVALUATION — NORMALISATION: SITE SPECIFIC

Plal of Fitte Modal e ! ' ' J
TOE = -0.210521 + 02651 T6LOI

LOG1 A= _KRF]
i e
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Passive Sediment Monitoring Station
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PASSIVE SAMPLING SYSTEM

in terms of operation, and from a scientific point of view,
+ ; the process should be representative and reproducible.

Monito ring Site - BARCS Our goal is to apply an easy-to-use, fast and efficient tool

DRAVA RIVER
BASIN
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PASSIVE SAMPLING SYSTEM

ONLINE SENSORS
Sampler

Lommunication box

Passives Sampler

DRAVA - Barcs Sediment box
STATION 11.2020

CASE STUDY

Sensors

Sensors:
~ turbidity;,
wvelocit

Results — Monitoring

PASSIVE
MEMBRANE
Sampler

INFINIT-SINK DGT
Pore Water
Sampler




“lnterreg N

Danube Transnational Programme
SIMOMNA

Outlook




Assessement of Contaminated Sediment Load
| |

SEDIMENT QUALITY VS SEDIMENT QUANTITY

Flow velocity field

BME University




Assessement of Contaminated Sediment Load

SEDIMENT QUALITY VS SEDIMENT QUANTITY

Suspended sediment
Akusztikus

hordaléktoménység-mérdé |

Akusztikus
aramlasmerd

Vizmintavevo

Suspended sediment concentration

Conc, mg/|
260
250
240
230
220
210
200
1 120
180
170
160
150

BME University



Assessement of Contaminated Sediment Load
| |

SEDIMENT QUALITY VS SEDIMENT QUANTITY Bed load

BME University
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Cooperation in the Danube Basin

Welcome to the Danube Basin!



Danube River Basin — A EUROPEAN CULTURAL AND HISTORICAL CENTRE




Danube River Basin — NATURE & PEOPLE




SIMONA welcomes you to the Danube Basin!







