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WA

Guidance Document proposes
an overall pragmatic approach

WA

CI1S Workshop on Surface water monitoring
networks and classification systems

Summary of the CIS Guidance Document
number 7 on Monitoring

Steve Nixon, WRc

* Because of the diversity of circumstances
within Europe

* Guidance may be applied in a flexible way in
answer to problems that will vary from one
river basin to the next

* Guidance shoulid be tailored to specific
circumstances

* Any adaptations should be justified and
reported in a transparent way

Article 8 — Monitoring

Scope of Directive/monitoring Wi AT

* for surface water status, groundwater status
and protected areas

* to establish a coherent and comprehensive

overview of water status within each river
basin district

* Operational by 22 December 2006, and

* in accordance with the requirements of
Annex V

\

Covers all waters

* Rivers, lakes and groundwater

* Transitional waters

* Coastal waters up to one sea mile

* For chemical status also territoria! waters
which may extend to 12 sea miles from the
territorial baseline of a Member State

Types of monitoring

Objectives of surveillance
monitoring

W

¢ Surveillance
* Operational
* Investigative
* Protected Areas

*® Supplementing and validating the impact
assessment procedure

* Designing efficient and effective future
monitoring programmes

* Assessing long term changes

* Undertaken for at least a period of one year
during the period of a RBMP
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Objectives of operational
monitoring

WR_~

Establish status of those water bodies identified as
being at risk of failing to meet their environmental
objectives

Assess any changes in the status of such water
bodies resulting from the programmes of
measures

Results of operational monitoring used to ciassify
status of water bodies at risk

Results of surveiliance monitoring used to classify
status of water bodies not at risk

At Rigk of Failing WFD Objectives

- Risk of Numbar of | % Nurmbar of
Bl Tl . Iailing WFD- WBs Ws
I Frovet; = Rk o
oo AT RIBK 33 5
B Py o 8t Tam PROBAGLY 0 2
i3 Notar e AT RISK
._j e PROBABLY 3015 ]
3 ®
1168 15
Pressures T T g
from diffuse
sources of

phosphorus in
rivers

Objectives of investigative
monitoring

WAL

Monitoring information also
required for:

* To ascertain the causes of a water body or
water bodies failing to achieve the
environmental objectives when not known

* To ascertain the magnitude and impacts of
accidental pollution

= Estimating pollutants loads - transboundary
and into seas

* {ntercalibration exercise

* Assessing compliance with standards and
objectives of Protected Areas

* Quantifying reference conditions where they
exist

Where to monitor?
Surveillance

Where to monitor?
Surveillance

s

* |n sufficient water bodies to provide an
assessment of the overall surface water
status within each catchment and sub-
catchment within the river basin district

* Also dependent on amount of existing
monitoring data and confidence in Annex Il
risk assessments

* Rivers with catchments > 2 500 km?

* |arge lakes and reservoirs,

* Significant internaticnal transboundary water
bodies

* Sites included under Exchange of
Information Decision
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Where to monitor?
Surveillance

Where to monitor?
Operational

We #

* May initially need to be more extensive in
terms of water bodies included, monitoring
stations within bodies and the range of
quality elements because

* probable lack of appropriate existing monitering
data

* different/new range of eiements/pressures to be
monitored

* For all water bodies identified as being at
risk of failing EOs

®* For all water bodies into which priority
substances are discharged

* Not necessarily in ALL such bodies as
grouping of water bodies aflowed but must
be technically or scientifically justifiable

Key Principle
Grouping of water bodies

Where to monitor?
Operaticnal

Wi,ﬂ

* Surface water bodies may be grouped for
monitoring purposes

* As long as the monitoring of sufficient indicative or
representative water bodies in the sub-groups of
surface water provides for an acceptable level of
confidence and precision
* in the results of menitoring, and
* in particular the classification of water body status

* Number of monitoring stations needs to be
sufficient to assess the magnitude and
impact of
* significant point sources,

* diffuse sources and

* hydromorphological pressures

* More than one station per water body may
be required

What to monitor?

Meaning of ‘parameter’ and
‘quality element’

WA+

Surveillance Operationat

* Parameters indicative of all *®* Parameters indicative of
biological, those biolegical and
hydromorphological and hydromorphological quality
general physico-chemical elements most sensitive to
quality elements the pressures to which the
Priority List substances if body(ies) are subject
discharged in River Basin Only priority substances

* QOther pollutants if and other pollutants

discharged in significant (including nutrients) that
quantities might cause failure of EQs

Elaborated in CIS Guidance No. £3 — Overall approach to
the classification of ecological status and ecological
potential

Groups of Quality } Examples of Quality Examples of parameters
Elements Elemenis ]
(General physicochemical Oxygenation conditions COD, BOD, Dissclved oxygen
elements {see point 12 of Annex Vill)
Non-priarity, specific Copper discharged in Concentrations of copper in

lutants significant quantities water, sediment or biota
Hydromaorphologlcat Hydrelogical regime Quantity of flow, dynamics of
elements flow

1 Composition and abundance | Composition, abundance {for
| of benthic invertebrate fauna | further examples see Table 3}

Biological elements
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Meaning of ‘parameter’ and
‘quality element’ (2)

Wi

I les of indicative parameters (metrics) based on
Biclogical Quality | measurements of composition and abundance
Element
Benthic Presence or absence of particular species of groups of
|Invertebrate Fauna | species
(rivers)

Qverall fichness or ichness of particular taxonomic Groups

Relative number of taxa in particular taxonomic groups
Abundance of particular species or groups of species

Relative abungance of particular species or groups of
speties

Orwverall diversity, or diversity within particular
faxcnomic groups

Biological Quality Elements W% s
Phyto- Aguatic Benthic Fish
plankion flora invertebrates

Rivers Yes Yes Yes Yes

Lakes Yes Yes Yes Yes

Transitional Yes Yes Yes Yes

waters

Ceastal Yes Yes Yes Ne

waters

Key principles in the monitoring < .
of biological quality elements W C_._,'f_ﬁ

Hydromorphological elements
supporting the biological elements

* Use of non-biological indicators for estimating the
condition of a biclogical quality element may
complement the use of biological indicators but it
cannot replace it.

* Must be at an appropriate taxonomic level to
achieve adequate confidence and precision in the
classification of the quality elements

* May use particular species or groups of species
which are representative of the quality element as
a whole

Rivers Lakes | Transitional | Coastal
waters waters

Hydrological Yes Yes
regime
Tidal regime Yes Yes
River Yes
continulty
Morphalogical Yes Yes Yes Yes
conditions

Chemical and physicochemical elements
supporting the biological elements

WAL

Chemical Monitoring Activity

Trans- | Thermal 00 Salinity | Acid. | Nutrient
parency | conditions | conditions status | conditions
Rivers Yes Yes Yes | Yes Yas
Lakes Yes Yes Yes Yes | Yes Yes
Transition Yes Yes Yes Yes Yes
al waters
Coastal Yes Yes Yes Yes Yes
waters

Specific pollutants  Pollution by all priority substances Identified as being
discharged into the body of water

Pollution by other substances |dentified as being
discharged in signlficant quantitias into the body of water

* Mandate approved by Water Direclors in
Luxembourg, June 2005

* Surface and groundwaters
* Analytical issues
* Surface/marine water part dealing with manitoring

matrices, sampling, sample pre-treatment,
frequency, location, areas of impact etc.

* Proposed Commission Decision on minimum
performance criteria for chemical monitoring
methods and the quality of analytical results
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Frequency of monitoring Wi AT Key Principle W% AT
* Minimum given for all quality elements, * The actual precision and confidence levels
* More frequent may be necessary (e.g. to detect achieved should enable meaningful
long term changes and/or initially before first assessments of status in time and space to
. RBMP), o be made
. ;ess frequent if justifiable, * Member States will have to quote these
: ea§ona||y targeted _ levels in RBMPs and will thus be open to
G recion i assenting siates of et bocis scrutiny and comment by others. This
- balanced between costs of monitoring and costs gh?u]d serve to_ hl%h“ght any -Obt\;]ml;st
of measures eficiencies or inadequacies in the future

Cusality Element Rivers Lakes. Transtional | Coastal 'j
Blological Menitoring for Protected Areas Ww WA
Phyto-Plankion B months. 6 monthe B months Bmonihs ey
Oﬂgamsbcha 3years 3 years 3 year 3 year

Macmo inverlebrates Jyeas 3 years 3 years, 3years

Fish Iyas | Tjeas | Zyean * Additional monitoring required for drinking water
Hydromarphologloal abstraction points and habitat and species

Cortrty 0 years protection areas.

H i . . .

iy ol ;::: e * Also includes areas designated as bathing waters,
Py g: as vulnerable zones and sensitive areas. .
Theral Condiors Trods | nodts [3morhs |3 mohs * The latter are in Directives that also have monitoring
Onygenation 3monthe  [3months  |3months | 3mocths requirements

Selidty 3mote | Jnorihs |3 morths * CIS Guidance on "Eutrophication assessment in the
atrert Stafe Omortts  [Swenhs  |Smone |3 monts context of European water policies” includes a
Aadfialion Ssts dmorihs |3 monts chapter on “Monitoring — guidance and integration of
Oher Polutores Srots  [Smoths  jSmorihs | Smorkhs requirements stemming from various obligations”
Pricrity Substances 1 ronth 1 month 1orth 1 month

Thank you for your attention!
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The Danish Monitoring Strategy
@ for Meeting the Obligations of
g the Water Framework Directive

Lilian van der Bijl
National Environmental Research Institute

1
M e omrmenat Ressar e

My Presentation Concerns

s + The WFD challenge

+ Overall principles for the monitoring

", programmes

* The Danish NOVANA programme

* Additional monitoring to meet the WFD

+ Issues to discuss

& Hutichsl Enviroanants] Ressarch Inetiluta

Exciting and Future Monitoring

I wm
Monitoring | Surveillance | Operational | Investigative
_obligation

Current
Danish NOVANA Regional

monitoring monitering
programmes

4
#muonn&m eeeee il Research Inptiuts

émmml Enviranmantal Research Inetituts

No monitoring without objectives
- No objectives without
monitoring

International objectives
National objectives

Regional objectives

1]
P 1. v Eontconmarint Bosaareh Tnsies
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Guiding principles for monitoring

» Relevant

» Economically feasible
» Cost/efficient

« Scientific

« Flexible

= Reveal trends

™ - —

NOVANA aims at

Establishing the national and regional status
and trends of the environment

Identifying year to year variation
Distinguishing between natural variation
and variations due to human impacts
Identifying the gap between observed status
and objectives

& Muttonal Environmantal Resaarch Lnsiitute

NOVANA subprogrammes
o Lakes

+ Watercourses

« Marine Areas

« Groundwater

« Agricultural Catchments

» Point sources

» Air quality and atmospheric deposition

» Terrestrial habitats

» Species

p Katisanl Environmental Rassarch Initits

NOVANA strategy

* Integrated monitoring of environment,
habitats and species (HD/WFD)
» Few intensively monitored stations
- every year
- several parameters
+ many extensively monitored stations
- representative monitoring
- every 6 years
- selected parameters

#mnmi.uw“..mmm Institute

V- panndmalen 2 iy wanure;d - alen

# Hational Environmental Rasearch Lastituty

WED Article 8.2

The programmes shall be operational in 2006
g and comprise:

= Surveillance monitoring

» Operational monitoring
» Investigative monitoring

&Hlﬁwl Environmantz] Ressarch Inmituts
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DEVANO

Extensive monitoring subprograms to

& * Establish status of water bodies in 1 year
i« Sites not included in NOVANA

,g;ﬁ * Reduced set of parameters

* Lower frequencies

A o crvtonmens s st

DEVANO - monitoring network

Ia) Water body evidently meeting the objective
Ib) Available data indicate no risk

= Ila) Water body may be at risk - Lack of data to

g confirm
(e
: IIb) Probably no objective compliance - supplying

monitoring/characteristics necessary to confirm

%

i
L

IIc) Water body obviously not meeting the
objective 3

Q’m“.l Environmunte| Ressu rch InstHute

J— i o
) ! Investigative
=3 Mrdomg | gonas | PV ; ‘ noioning,
EF e - Spdficedly witor-bockes f risk| |
£ ‘ -Bfuss o prgarmasef |
B %_ nEReE |
=

n]

Baumna
il

o

| © |
77 /Bl
| =

% !

Issues to discuss

* What is a "significant water body”?

@ ® What is the needed density of the

'  monitoring sites?

% ¢ What frequencies are needed to establish

: long-term changes

* Is the Danish strategy for operational
monitoring acceptable i.e. 1) a limited
number of water bodies and 2} awayting

g cffects of programmes of measures

. ——

16
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Leussen

CIS workshop on
Surface Waters Monitoring Networks

in the Netherlands

Wim van Leussgen

Brussels - 27-28 April 2006

Experiences of designing
WFD-monitoring networks

Ministry of Transport, Public Works and Water Management, NL

Implementation
WFD
inthe

Netherlands

Living in n delta
(more than 50% lower than sea level)

» Rhine
= Meuse
= Scheldt

* Ems

[mas W nfluencn of e svars

B fueics of e sog gt wwinebis for kodin

Distribution
of
the water of

the rivers

Rhine
&

Meuse
in
the
Netherlands

Implementation
WFD in
the Netherlands

seven

(sub)catchments

Working Programme
Design WFD-monitoring network

WFD Monitoring network 2005 20086

NL-guidelines EEpENENEE

regional design —

compliance checking m

improvements of the network -

upleading data to WFD-portal L ]

regional decision-making fu—

national decision-making -—

final monitering nertwork

Surveillance monitoring

Objectives:

+ Assessment of long term changes
in natural conditions and
effects of anthropogenic activities

* Supplementing "risk analysis”

+ Efficient and effective design of future
monitoring programmes

= How to obtain a representative overview?
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First approach for the surveillance network:
ainly in the major rivers

First approach for the surveillance network:
mainly in the major rivers

Selection of measuring locations

representative cluster of water bodies

. the same type and status

{biolagy and hydromorpholegy)

measuring location

- chemistry: 1 measuring point

- biology and hydromorphology:
generally more measuring points
or the whole area

Selection of measuring locations

BIOLOGY
major questions:

- water body with a significant size
and functions in the catchment?

- border crossing water bady of
significant size?

- belongs to one of the dominant or
important types of water bodies in
the catchment?

Selection of measuring locations
CHEMICAL SUBSTANCES
in the major

= all WFD priority substances | " == T8

the downstream
end of relevant

» other chemical substances, ubcatehments
giving essential pressure to + ot relevant
the ¢atchment border crossing

waters

= physico-chemical
parameters, supporting the  af the biological
biological quahfy elements manitoring

locations

Selection of measuring locations

HYDROMORPHOLOGY
= hydremorpholegical quality - at the biolagical
elements, supporting the montorieg
biological quality elements < sver the whole
erec of the
water bady
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Ty o4 chemistry

Lo a7 COSEITY

_chemistry

Rhine-Centre

surveillance ‘
i monitoring |
network |

surveillance monitoring network

for the River Meuse

Scheldt | surveillance monitoring network | . . .
' Quality elements and measuring frequencies
Wonhoring
maazuring [T/
Diwcicline | Quality slament R I ™ oW
fivers. lakps transit coastal
_. 1 walers | waters
Biology ] [ 8
lobenthas 1 1
macrophyter 1 1
1 1
sngiosparms 1 1
macrofauna 1 1 2 1
MET 1 1 2
Ehemisiry | pricrity 12 [P Y] iz |
other substances 4 [ 4 4
phyeico-chemical + 4 4 -
Hydro- fydrotoglc regima confi- Figh high high
morphalegy | nuously | frequant | frequent im&
[ . | fiver conBinufty 1
marphotogy 1 1 i1 i
e frequencies in accordance witrh WFD,
sometimes higher due to requirements of the status classification

Hydromerphological quality elements
RIVERS 9. Ceurse of the river
1. Continyity in the river (sfuosity, etc.)
(inventary of obslacles) 10. Cross section and naturat
{blota and sediment} condition
2. Cbstacles for fish migration? 11, Occurrences of artificial bottom
3. Waler levels areas
om 4. Discharge, flow velocity 12. Percentage of natural svbstrate
im . ) .
o . 5. Any effects on free (natural) 13. Erosion ! sedimentation patterns
P discharge? 14. Oceurrences of bank protection
rpv 6. Natural dynamics of the flow? structures
meAsurements Any effects? 7 15. Land use In the riparian zenes
7. Tidal charateristics, incl. tidai 16. Land use in the flocd plaing
range
. g 17. Possibilities for natural
; 8. Groundwater levels In inundation
et surrounding area T
. 18. Possibilities for natural
meandering
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Hydromorphological quality elements
Meuse river basin district

'Overall description of the
[hydromorphological status

Deutsche Strukturgiitekartierung

For the wheie Meuse river basin district——

Meuse river basin district with 7 subcatchments

Catchment of the Geul

Hydromorphological status
(Gewdasserstrukturgitekarte)

o
Y .
L ,E);g:bi?‘j . x g
Fe Se.l}e‘meek
G““D 5 R o
o) >
RS e

(o s
P NG SK|

Operational monitoring

Objectives.

- Establish the status of the
“at risk" water bodies
{failing to meet the environmental objectives)

- Assess any changes in this status
as a result of the implementation of
programmes of measures

2 determination in é steps
2> “at risk" assessment of 2004

> How to obtain a representative overview?

Surface waters "a? risk”,
possibly failing ta rech the gaed
status in 28

Where to measure?

- All water bodies, which are
“at risk"” and the HMWBs

+ All water bodies, where priority
substances are discharged

> water bodies can be clustered,
but measuring points should be

representative
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. - 6 steps
step 1. operational monitoring heeded? Geleenbeek
water bodies "at risk”, and/or HMWES) tributary of the river Meuse
step 2. clustering of water bodies Same typical characteristics: |
{same type, status, comparable pressures, . .
belonging 1o the same (zub)eatchment} * area with previous

. mining industry
step 3: what must be monitored?
- selection of dominant pressures: * densely populated area

- selection representative {most sensitive) bislogical in Eastern part
quality element;

- selection significant supporting abiotic quality elements 3 sewage treatment

plants
step 4: where to monitor?

- selection of representative measuring points important functions:

agriculture and nature

step 5: frequencies of monotoring measurements high potentials for

STEE 6 moni‘ror‘ing methods (determination of the parameters) :If:‘0|0.gicﬂ| zone along
e river

Geleenbeek Geleenbeek 3 clusters of water badies

tributary of the river Meuse tributary of the river Meuse

,

Pressures: 1

: Three operational

chemical: manitering locations:

1. - heavy metels
- pesticides|
- priority substances
{1. = surveillance MP)

» sulphate and heavy metals
from previous mining aren

» heavy metals and pesticides
fram agriculture

- inputs from sewage 2. - sulphate
treatment plants (point - heavy metals
sources) ond agriculure
(diffuse sources) :

2.43.
- benthic diatoms
- macrofauna

hydromerphological:

* normalisation, obstacles for
continuity

Operational monitoring locations

: in the Meuse river basin district
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Design of UK monitoring
networks (rivers & lakes)

Ingrid Baber, UK

Introduction

+ How have we derived surveillance and
operational nefworks

+ Examples of proposed networks in
Scotiand RBD

* What quality elements will be monitored at
operational sites

+ Investigative maonitoring

Surveillance monitoring

+ Based on current networks designed on a
national basis, e.g.:
— Freshwater Fish Directive
— Nitrates Directive
— OSPAR
— National long term sites used for quality trends
* Generally one site per water body
* Priority substances will gensrally only be
monitored at surveillance sites where they
are present (deviation from WFD?)

GE Showing River Basins, River Basin Districts
and National Borders

f

Example for Scotland RBD

Rivers Lakes
Number of ~2000 ~300
water bodies (21,000 km) (960 km2)
{length/area)
Number at risk |~800 ~170
(fength/area) (10,000 km) {590 km2)
Number of ~240 ~35
surveillance (in ~240 water |{in ~35 water
sites bodies) bodies)

sy

AT
s

Distribution of river surveillance sites

| across Scotiand RBD
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rerned wia | England & Wales . . .
s sunslanes o | Representativeness of sites (rivers)
% |

| [Rivers Lakes - Art 5 risk categories:

: f~5870 ~430 water — B0% of surveiliance sites in ‘at risk’ water bodies
water bodies — 40% of surveillance sites in ‘not at risk’ water bodies
bodies » Typology: siles generally distributed in

proportion to types found (one type under, one
~450 ~45 type over represented)
surveillance | surveillance + Art 5 pressures: generally pressure profiles in
sites sites surveillance sites simitar to profiles for “at risk’
water bodies across RBD (slightly higher point
source organic pressures in surveillance sites)
B
-
A t;‘;g

Type 16 — 30% under
represented
{most common type
in RBD)

Type 19 — 19% over
represented
(second most
common type)

All other types -
<10% deviation

Operational monitoring

Using Art 5 risk categories and pressure
information to determine monitoring

‘At risk’ — monitoring for most sensitive
pressure (generally 1 site per WB)

‘Not at risk’ — grouping of water bodies
Large change from existing monitoring
network: reduction in sites in order to
accommodate greater number of QEs,
more investigative/targeted monitoring

Proposed quality elements to
monitor (still under discussion})

Rivers Laochs
k] IR R
2 s MBI EE a|sly|etE
HEHEEHEE HEHRBEEEE
Pressure E%ggﬁggﬁgﬁgﬁigg
HERHE IR HEAEEEERE
szl 1213|8518\ 2| |2I=2l58|8|%
3l& =812 2g|E RS R
= Ola]= alwm
Qrganic X X X X
Acidification XXX X XXX X
Nutrients X X X X X
Physico-chemical pressures | X XXX X
Hydromorphalogical X XIX| X X X X

Assumptions for grouping water bodies

Grouping can be carried out for some pressure types
{mainly envisaged for diffuse and
hydromarphological pressures)

Groupin% can be carried out for all risk assessment
groups (but especially for ‘not at risk’ water bodies)
To be grouped water bodies must:

— Be in same risk assessment category

— Share similar pressure profiie

— Be considered spatially Swithin catchment first then

neighbouring catchment
— Be of same or similar typology

» Working assumption is to sample ~20% of water

badies in a group (to be reviewed once costs are
known)
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Investigative monitoring — some
examples

To be planned at local level with input from
RBMP stakeholder groups

Pollution incidents

Programme to investigative potential effects
from e.g. sheep dip use

Selected catchments to determine source
apportionment between point/diffuse pollution
Surface/groundwater interactions

Assist with licence determinations

Conclusions

Surveillance sites based on existing
networks

Operational monitoring reduced from current
network

Larger proportion of network more
flexible/targeted

Still developing monitoring tools

Still considering monitoring frequencies and
length of data series to use (—classification)
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The current system (network) of

Integrated Water Monitoring in
Romania, in line with the
requirements of the EU WFD

Author; Teador Lucian Constantinescu,
teodor.constantinescu@rowater.ro

Generalities

The national water monitoring network is in revision,
in line with the requirements of the EU WFD. The
existing (mostly surveiliance) monitoring of surface
waters (rivers, lakes, coastal), groundwater and
wastewater was planned to be extended on
transitional waters and protected areas and
gptlergtignal and investigative monitoring it will be
included.

It will be develaped the biological monitoring, based
on the existing biological monitored elements
(macrozoobenthos, phytobentos and plankton) and
new menitered elements like fish and macrophytes.

Requirements for development of national monitoring system

The accession of Romania in European Unien needs to
the implementation of 18 Directives and 2 Decisions
in the field of water management. This means the
integration of three important elements:

Water systems: rivers, lakes, coastal waters,
transitional waters, groundwater, wastewaters,
protected areas;

Investigative matrices: water samples, sediments/
suspended solids, biota;

[nvestigative elements:biological,hydromerphological,
physico-chemical.

The new monitoring system is based on the following
European Directives in the field of water:

Water Framework Directive (WFD} - 2000/60 EEC;
Dangerous substances Directive - 76/464/EEC;
Groundwater Directive — 80/68/EEC;

Nitrate Directive - 91/676/EEC;

Urban Wastewater Treatment Directive —
91/271/EEC;

Surface water abstraction Directive - 75/440/FEC;

Methcds of measurements and frequencies of
sampling and analys|s intended for abstraction of
drinking water Directive - 79/869/EEC;

European Directives in the field of water (continuation):

Fish life Directive - 78/659/EEC;

Shellfish waters Directive — 79/923/EEC;
Bathing water Directive - 76/160/EEC;

Drinking water Directive - 80/778/EEC and
98/83/EEC;

Exchange of information Decision - 77/795/EEC;
Habitats Directive — 92/43/EEC;

Birds Directive — 79/409%/EEC.

Implications of the develepment of national integrated
monitoring system

In Romania until now surface waters physico-chemical
parameters were routinely manitored up to 12 times a
year, which is more often than the WFD requires. This
higher frequency results in greater precision and was
justified at this stage.

Maonitoring should be carried out for a purpose and
not simply to collect data to fulfil a programme.

Only relevant parameters need to be measured with
the freguency necessary to meet the purpose,

The emphasis should be on producing high quality,
reliable and relevant data rather than on simply
completing a programme,




Session 1.4 - Romania - Constantinescu

Development stages of the national monitoring system

: -2004
During December 2004 — March 2005, in Romania
was ended the process of delineation of water bodies
and were preliminarily identified the water bodies at
risk;
The preliminary identification of the water
bodies means also:
PreiiminarY definition of the reference conditions and
respectively the definition of the reference sites
(December 2003);
Establishing of the inter-calibration network for the
reference sites (December 2004);

Stages | & Il of Monitoring Activities

Yupis 1 - Developmant stages of ths monikoring activiies

L] Pered

Praliminary i3 - 2004 “
| geineation ot walar bodigs | ... . — .

Frellmirany characiensaion Natwork aned xistg Gaty 2003 - 2004 1

o water bades e
Duhmwion of iha morstarng Dafinaicn of the necassary | 2004~ 2006

sformaton

FraRegy based sa e
PramIRry Chesaciordlion of
e

TWTTH ] Desxpand sefivigup ot e |
moniaring retwark

§ I win the FeQuirsmente o
B J1CR N R —
enetaling of the fiw 05 - 008

moRRoring Vitens skl

: gpaig onthe exiEung onge. |
Barsng up of e v ' g006

Stage Il of Monitoring Activities

Stages of development of the new monitoring
system

Setting up the water monitoring subsystems;
Setting up the investigative matrices;
Establishing the spatial structure;

Definition of types of monitoring programmes;
« Setting up the monitoring parameters;

= Setting up the monitoring frequencies;

= specialisation of laboratories.

Stage 2006-2008

« In Romania, in the period 2006-2008, during
the first RBMP, the surveillance monitoring
have to be performed yearly, over a three
year period, for obtaining good quality data
for the characterisation of the water bodies.

» It will be performed the menitoring of the
WFD priority substances for the water bodies
where were detected these substances.

Spatial and time structure of water monitoring

The designed criteria for quantitative monitoring were
until now the following:

» physico-geographical representativeness for the
basins with surface 100<F<500 km2;

=« significant changes of the hydrological regime;

« linear interpolation for the middle and infericr sector
of the river of F>3000 km2.
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Old criteria of positioning river quality control stations

» the homogeneity degree of water;

» the importance of the water stream at
national level, depending on the size
(discharge, length} and on the important
water users and water intakes;

the possibility of measurement of the
discharge associated with quality
determinations.

Old criteria of positioning river quality control stations (cont.)

The oid monitoring sites were originally selected
according to pressures on the river systems, for
example, close to abstractions or discharges of water
and downstream of confluences.

Biological sampling points monitored coincide with
chemical sampling points for rivers, lakes and
drinking water abstraction points.

Old criteria of positioning river quality control stations {cont.)

The physico-chemical manitoring were carried out 12 times per
year (for first order rivers) and 2, 4 or & times per year (for
secoend order rivers).

Drinking water abstraction points and wastewater discharges
were monitored at a frequency dependant on community served
and the load discharged.

sampling programme for phytoplankton and zooptankton was
monitored at each river site 4 times per year, while
phytobenthos and zochenthos was manitored at each river site 2

times per year (spring and autumn).

Criteria for the new monitoring system

water bodies representativeness ;
reference site representativeness ;
transboundary representativeness;
anthropogenic pressures (point pollution,
diffuse polution sources};

protected areas (water abstraction, bathing waters,
nutrient sensitive areas under Directive 91/271/FEC, vuinerable
zones under Nitrate Directive, areas designated for protection of
habitats, areas designated for protection of economically

significant aquatic spec.ies);

» international conventions;
» EUROWATERNET network.

Criteria for the new monitoring system (cont.}

Sampling sites should be selected at locations which
are characteristic of the river, but which alse provide
information so that decisions on developments that
may affect water guality -discharges, abstractions and
changes in land use - can be made.

= Water quality sampling close to water treatment
works intakes and wastewater treatment waorks, as
well as upstream of confluences and at locations
where the river changes its nature (i.e. dams,
reservoirs, etc) are particularly important.

Criteria for the new monitering system {cont.)

Sampling a minimum of 12 times a year and using
data collected over a three year period, in general,
provides results of sufficient precision and confidence
to establish the class of the water body.

Ideally the number of monitoring points within a river
type should depend on how many water bodies fall
into the river type (i.e. a larger number of water
bedies should have more monitering points).
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Criteria for the new monitoring system {cont.)

» As you can see in table 2 the WFD minimum
recommendations for sampling are 6 month!r for
phytoplankton ané phytobenthos and 3 yearly for
zoobenthos, macrophytes and fish.

« However, in order to identify any water quality
problems at an early stage and enable remedial
measures to be effectively implemented, it is usually
recormmended that samples are taken 2 times per
year for zoobenthos and phytcbenthos (sPrl‘ng and
autumn) and 4 times per year for phytoplankton.

Criteria for the new monitoring system {cont.)

» The general physico-chemical parameters must be
monitored in the same water body as where biological
monitoring takes place.

= A recommended strategy is to manitor physico-
chemical parameters at the same monitoring points
and at the same time as the phytoplankton or
phytobenthos (in the case of rivers) parameters,
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Monitoring networks under the WFD for
EEA state of the Environment reporting

Beate Werner
EEA

Monitoring networks under the WFD for
EEA state of the Environment reporting

» Why SOE reporting by EEA?
+ Indicater based assessments

* Which data are needed for EEA
assessments, and from where?

¢ Representativity and data aggregation
» Institutional framework and WISE
* How to ensure transparancy?

1

CI5 Workshap moniaring nwtwarks: 27.-28.04.08

Europesn Environmant Agency %

2 CIS Workshop manitoring networks; 27,28 04.05

European Environment Agemcy #

SoE reporting by EEA

¢ The Eurgpean Environment Agency Is the EU body
dedicated to providing timely, targeted, reliable and
independent information on the environment

To this end EEA is mandated:

« to provide the Community and the Member States with
the objective, comparable informatfon necessary for
framing and implementing sound and effective
environmental policies;

= to record, collate and assess data on the state of the
environment and to draw up regular expert reports cn
the state, quality, sensitivity and pressures on the

Infermation needs on the European
level

s State of Europe’s waters
* How is it? (Nutrients, pesticides, heavy

metals, ecological quality.............. )
* How much is there? {(Runoff, availability,
demands, water strass......... )]

eTime trends
* Getting better or worse?
e Within or outside agreed limits?

CIS Workahop manitaring networks; 17.-23.04.08

environment
European Environment Agency ﬁ

4 LIS Workehop munitaring nutwarke; 17.-28.04.08

Europaan Environment Agumey %

Information needs on the European
level

¢ Pressures on the environment
¢« Human
» Industrial
e Agricultural
“What is causing the problems?”
» State of Action on policies
“Are they working towards targets?”

Purpase of EU-leve| SoE assessments

EU

+ Scattered picture
limited comparability

Collected on EU-level @} EU-wide picture

t |

National reports on WFD, N- uti

Dir, UWWTD, implementation| Coarse resolution, for
and comgliance, e.g. Art 3 small catchment scate
and 5 ' only aggregated

+ nat. SoE reperts information - not for

Needs disaggregated data from MS)

looking in , your backyard"

15 Workahop sanhoning hetworks; 17,-28.04.06

Euroean Emvironment Agency %

ﬁ Member States -

4 CIS Workshop monitoring retwarke; 27 .-15.04,08 European Enviranment Agency
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EEA assessments

Core Set of Indicators

«  Nutrients in inland and marine; chlorophyll

« Oxygen consuming substances in rivers

« Urban waste water treatment

s Use of freshwater resources

« Marine fish stocks, fishing fleet and aguaculture
Other indictors, see Water Indicator Report
» Hazardous substances in inland and marine water
« Hazardous substances in biota

» Pesticides in groundwater

«  Water guantity

EEA Indicator based reporting

+ Indicators as building blocks for SOE-
reporting
» Broader integrated assessments e.g.:

= Agriculture/water linkages, and
effectiveness of UNWTD; - Linking water
quality to pressures from agriculture and
point sources

« Impacts from climate change ~ water
guantity on El-scale

?

European Emaroames Agency #

€15 Workshop monitaring el worke; 27.-28.04.06

8 CIS Warkshop menilering retwerks; 37.-28.04.06

Eurogean Enviramenil Agency #

Disaggregation for trends -
Nutrients in freshwater
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CIS Workahop monitorinp networks; 37.-28 04.06

European Emironmam Agancy %

* s i
European Environmant Agwncy #

16 CIS Workshop makiloring natworks; 17.-16.04.06

Trenss - e res g
e of wealonoy s,

Are measures effective?

Many national monitoring programmes have been running for
20-40 years - good basis for evaluating trends

25 % of monitaring stations
on Europe's rivers recerded a
decrease between 1992 and
200+, However, around 15 %
of river menitoring stations
showed an increasing trand
in nitrate concentrations over
the same period. Saurce:
EEA Signals 2004

- Dissagregated data needad
to make the overall EU-level
statistic

PP
ol A R
&

Network and data to support
assessments

« Data exchange developed and coordinate in
the Eionet (European Environmental
Information and Qbservation Network}

« Data flows for formulation of indicators
-> Eionet-Water

+ Data flows on water have become established
across Europe for physicochemical quality
elements and hazardous substances

+ Longer term aim is to develop also
hydromorphological and biological data flows
and indicators for all water categories

Europwan Environment Agency %

CIS Workshop monitoring petworks; 27_-28.04.08

European Environmant Agency %

12 CIS Warkehop manitoring natworks; 27,-28.04.08
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EEA and Monitoring?

« EEA is not directly inveolved in the
practical aspects of monitoring

+ Monitoring is a national responsibility

¢ Countries must ensure they meet
requirements of national and European
legislation

EEA is a USER of monitoring

» EEA requires data from
* Monitoring from in-situ networks
+ Data from Earth Observation platforms
(e.g. services from GMES initiative)
« Data from major research projects (e.g.
FP5 and 6)

« Data from the results of modelling
{especially relating to diffuse pollution
from agriculture)

Ecropesn Envirannmnt Agimcy %

13 CIS Workshop monftoring networks; 27.-24.64,04

Eurapaan Enviremmam gy %

14 IS5 Workshop meonitoring metwarks; 27.-28.00.08

Lagend

Pole
MR Blusid

Lake

Eionet-
Water

River
Stationsg

Eionet-Water

+ EEA Priority Data flow for:
* rivers,
= lakes,
= groundwater,
¢ transiticenal,
» coastal and marine waters
» Water quantity
» Updated annually
s Moral rather than mandatory reporting
abligation

18 CIS Workehop monitoring awtworka) 17.-18.04.08

New data flows are needed and
being developed

* Need more and different data to
improve assessments
* Emissions to water

» Working closely with Pilot River Basins,
WFD Article 5 reports,
+ Data from naticnal sources, river and
marine conventions
¢ Biological and hydromorphological
quality elements

Data from Member states

SN
Provision of or access to data
at the lowest level of aggregation
heeded to ensure comparability;
e.g. annually/monthly congentration of nutrients

at {representative) stations

7 / ] s
CORCORCIRCIRCY

™

17 CIS Workshop monHoring networks; 27.-38.04.04

Europasn Ermiranmint Ageney ;':k

10 CT5 Workehon monitoring netweorks; 17.-25.04.00

Burcpean Exvirovamn Agency %‘5}
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S - R YT T T T
Bodles calchmenis D!B;:\‘:u
Aggregation of requested data Schermatic % |
diagram i.
s Aggregated data: iltustrating [
+ more work for NRCs, less for EEA/ETC retationships {
+ data should be aggregated in a common way between L
= summary statistics alse required monitoring
» less useful for detailed analysis stations, water
« Disaggregated data: bodies and
« more work for EEA/ETC, less for NRCS RBDs
« guarantees the same treatment/aggregation of N
data ’
+ more possibilities for statistical testing
+ More useful for detailed analysis {and for
compliance)
|
: i)
L]

19 CIS Warkehop manitering netwarks; 27.-18.04.06

Ewmpean Environmmrit Ay %

20 £15 Warkshop monitoring netwerka; 17.-28.04.08

Options for selection of monitoring
stations/water bodies

1: Criteria for the selection of
representative monitoring stations or
water bodies (representative,
reference, pressure and flux stations

2: Selection of stations using statistical
criteria

3: Request all stations included in
national monitoring networks

Types of monitoring station

+ Representative
» Reference

s Pressure

» Flux

21 CIS Woreehop monitaring wetworks; 17.-78.04.08

Eurapen Environmant Ageacy %

22 CIS Workshop ianitoring netwaries; 27.-23,04.06

Representative monitoring stations

« Number of stations that provides a
representative overview of the range of
statuses and types of river water bodies
within each catchment of the country

s All?
« Covering all sizes of water body - small to
the largest

» Range of altitudes

» Monitoring undertaken every year

« Stations included in surveillance monitoring if
surveillance monitoring covers the whole
range of statuses present

« If just high and good status then stations
required from operational monitoring

Reference monitoring stations

» A selection of stations that are in water
bodies of high water status

« likely to be included in surveillance
monitoring

= may not exist in many EEA countries

« must meet the definition of high ecological
status given in the WFD.

O — 3“?&

21 CIS Werkshop mamitaring siworks; 27.-28.04.06

Earepaan Ervirenmart Mgy %ﬁ.

24 CIS warkshop monitaring netwo rks; 27.-26.04.04-
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Pressure monitoring stations

* Representative of the significant pressures
within each catchment

» Probably included in operational monitoring

= Maybe monitored annually for the
determinands indicative of the significant
pressure (e.g. nitrate concentrations indicative
of diffuse agricultural pressures)

¢ Maybe manitored over the duration of a RBMP
or until the water body has reached its
environmental objective

¢ Then may no fonger be included in operational

Flux maonitoring stations

= All siations being used for the assessment
of loads entering Europe’s Seas

* These stations would be included in
surveillance monitoring

Stations maybe of more than one typel!

monitoring
European Errirnment Agency %‘Sjp

25 OIS Workshap manitoring natwerks; 17.-18.04.06

26 CT5 Workshop monnoring networka; 27.-28.04.0¢

European Emiranment Agency %

Institutional framework and WISE
Information Users

Data treatment
1 aggregation

Purposes for reporting

Drivers for data collection
S

EEA contribution and chairing

Steering Group
(DG Env, JRC,
Eurostat, EEA}

| EIONET

Working Group 2D
Reparling
chair DG Env

Prafting Group
Compliance
Dg Env

2T CIS Workshap manitering networks; 27.-22.04 06

Europaan Emironmant Agency g;:)}

23 CIS Werkshop menitoring netwo rks; 27.-18.04.08
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Try the WISE Viewer Prototype

= http://dataservice.eea.eu.int/wise

31 CIS Workshop manitaring natworks; 27.-28.04.06 Ewnropean Emrvironmani Ageacy #}
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Development of WFD
compliant Transnationa

Monitoring Netwo
Danube River Ba

* 10% of Europe
s/ * 83 mil inhabitants

* 18 countries

:; Most international
" river hasin in the

The Danube River Protection

Convention
+ Signed 29. June 1994

« Entry into force 22. Getober 1998
+ Permanent Secretariat since 1 October 1999

A legal frame for co-operation to assure
the protection of water and ecological
resources and their sustainable use in the

Danube River Basin

The International Commission
for the Protection of the
Danube River
{ICPDR)

has been established to
implement the objectives and
provisions and to achieve the
goals of the Danube River
Protection Convention
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EU Water Framework Directive

ICPDR - common platform for the implementation of
EU WFD in the Danube River Basin

According to the Article 9 of the DRPC
the Contracting Parties to DRPC have
agreed to co-operate in the field of
monitoring and assessment of the water
resources.

TNMN

» Based on national monitoring networks

» 78 sampling stations (76 provided data in
2003)

« 5§52 determinands in water

» Minimum sampling frequency 12/year
(chem) 2/year (biol)

Unit Claas
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raglma
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OBy, mgl7 18§ T 20 50 z
0D, metT (10 25 126 126
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Analytical Quality Control

- Euq? :»-w‘ 'ﬂ I.ED&Z

The Danube

Legend
Qh aEm

oo, S
e

[ IR

Variation in the reported values of COD-Cr and Atrazine in AQC samples
icpadr

The clasatication of Cd in 2003

Joint Danube Su
* To pro_duéé:.a.l homoge

o To sereen the F
-1 quality elemg

Load assessment programme

* Integrated with the TNMN

* Loads are calculated for BOD,, inorganic
nitrogen, ortho-phosphate-phosphorus,
dissolved phosphorus, total phosphorus,
suspended solids and chlorides (voluntary)

* Minimum sampling frequency - at least 24
per year

Upgrade of TNMN according to WFD

Major objectives Surveillance monitoring — surface waters
* Future TNMN should focus on monitoring needs on the
basin-wide level in rivers, groundwaters, protected + “Flagship” monitoring of the ICPDR at the basin-wide
areas and coastal waters, level
* Surveillance menitoring - te provide an overview of the — Focus on status as required by Aanex V, 1.3
overall status and long-term changes of surface water — Info nesded on trends and loads,
and — where necessary — groundwater status in a basin- * Should fulfil both WFD and DRPC requirements
wide context with a particular attention paid to the » The agreements made with the Black Sea Commissicn
transhoundary poliution load should be reflected as well
* Operational monitoring - for those bodies of water * It has to be a part of national monitoring networks

reported in the Article 5 Roof report, which have heen
identified as being at risk of failing te meet their
environmental objectives

+ Investigative monitoring — primarily national task;
basin-wide via JDS, possible also triggering by AEWS
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Surveillance monitoring — surface waters

. WFD requirements:
Supplementing and validating the risk assessment detailed in the
Danube Basin Analysis - WFD Roof Report 2004 according 10 Annex
IIWED;

—  The efficient and effective design of future monitoring programmes;

—  The assessment of long term changes in natural conditions {cnder
consideration - propusal io monritor the reference sites on the national
fevel only and repori on changes);

- The assessment of long term changes resulting from widespread
anthropogenic activity and

- Estimating pollutants |oads transferred across intemational boundaries
and their discharging into the Black Sea.

. DRPC:

- Compatibility maintained with the TNMN data from years 1996-2005 -
would require increase of tonitoring frequency as required by WFD

Surveillance monitoring — surface waters

How to put in coherence WFD requirements with a
demand for continuity with the current TNMN?

Draft proposal:

» Surveillance monitoring of ecological and chemical status
(complying with requirements as stated in Annex V, 1.3}

» Surveillance monitoring of specific pressures (basin-wide
scale, selected determinands, higher frequencies) — more
character of an operational monitoring but sites are not
dropped afier reaching compliance (based on the old
TNMN)

- Annual moniloding for selected physico-chemical parameters (organic
pollution, nuirients) and relevant PHS, PS andier other substances.
Hydromorphological parameters under consideration - site-specific only

Surveillance monitoring — sampling sites

+ Surveillance monitoring of ecological and chemical status:
sites selected on criteria given in Annex V. 1.3.1
— The rate of water flow 15 significant within the river basin district
as a whole including point on large nivers where the catchment is
greater than 8,000 (?} kn?
— Sites on the Danube River and its major wibutaries
— Black Sea coast included (although catchments smaller than 8,000
() kur?)
« Surveillance monitoring of specific pressures
— Sites required to estimate the pollutant lcad {e.g. of nutrients or
hazardous substances)
— Sites for a long-term trend analysis - review of the existing TNMN
sites
- Coastal sites included

P

@

]

Surveillance monitoring — quality clements

» Biology
- Phytoplankton
— Phytobenthos
- Macrophytes
- Benihic invertebrates
- Fish
« Chemistry
— PS5 and ather PS — as surveillance strategy/ | per WB
- General physico-chemical parameters — supportive to biology

» Hydromorphology
- Supportive (o biology

Quality elements — microbiology 7?7

+ Intestinal Entcrococci (LE.) in cfu/100 m1 {ISO 7899-)
+ Escherichia coli (E.C.} in ¢fi/100 ml {ISO 9308-1}

= Arethe large rivers selected for bathing water purposes?
+  Should these determinands be voluntary or obligatory for the TNMN?
+ Is there national sampting and analysis for microbiology”?

» In order to assess bathing water quality more determinands may be
needed and a rather dense frequency {especially in summer perieds).

Manitoring frequency I

Seclor Quulity elonent Rivers Cuustul walers
Blalogy Phytopluikion 1 years (6x) 1 yeurs (6x)
Phytobenthus 3 years 3 yeurs
Mzcrophyies 3 years 3 years
Benthic inverebrates | year (%) Lyear (T}
Fish G ygars
Hydrmompbho gy Hydrological regime Continnows G years (high froquency}
Tl regime
River coutinuity & years
Morphalogy & years & years
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Monitoring frequency IT

Seclor Quoality clement Rivers Camatal waters

Lindace, Atrazine, Cadming, Lead, Mereury

Chemistry | Pricrity substances regulerly vcagring in-strcam Lyear (125} | 1yeartiZny

DT, Bisphenol A

Dthier poiluting substances nocurring it siream: Tyearti®x) | 1yvear(12x)

the B iist

Dainibe Priorisy substances and other subsiances on | 6 yzars (12x) | 6 yeas (12x)

General physicr-chetoical prameters Vyear{l2a) | | yearil2xy

Operational monitoring — surface waters

* Selection of monitoring sites, determinands and
frequencies to be done at the national level in line
with the information requirements for a particular
water body (depending on relevant pressures)

— Includes monitoring of protected areas (habitat protection - those
listed in Roof Report)

* Used for preparation of a basin-wide report
focused on fulfilling the WFD environmental
objectives for water bodies listed in the basin-wide
Article 5 report

— The information from the relevant national operational monitoring
sites to be presented In a graphical form at the basin-wide scale

— For cach pressure a separate map should be prepared using the
format similar to that applied in the Roof Report 2004

Surface water

Part A Part B

Surveitlance TNMN sites national sites
monitoring

Operational All WB from | national sites
monitoring RR 2004 at (WB at risk)
risk

Investigative | JDS oncein 6 | As appropriate
Emnitoring years

Monitoring in protected areas

Part A Part B

Surveillance nationatl sites
monitoring
Operational | All WB at risk : All WB at risk
monitoring in protected in protected

areas shown in areas

RR 2004

Investigative | As appropriate | As appropriate
monitoring

Ground water

Part A Part B

Surveillance 11 GW bodies |national sites
monitoring in RR 2004

Operational | All GW bodies | All GW bodies
monitoring at risk out of | atrisk

11 GW bodies
in RR 2004
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Markku Puupponen® and Tommaso Abrate~

CIS Workshop on Surface Watars Monitoring Networks
and Classification Systems, Brussels 27 - 28 Aprll 2008

* Finnlsh Hydrological Service, Coordinator of WMO Ragion Eurepe /
Workihg Group on Hydrology Network for Contributions to Regiona!
Intiatives Related to Water

** World Mataorologlcal Organization, Hydrology and Water Resources
Dapartmant

'+ A Specialized Agency of the United Nations

+ Dealing with weather, climate and water related issues

Some 190 member countries, represented by their natlonal
meteorological, hydrolegical and hydrometeorological
institutes -

Headquarters (Secretariat) in Geneva

Reglonat Office for Europe In Geneva

Thematic commisslons — Commission for Hydrology

Regional Associations — Europe (RA V)

European Hydrofogical Services participate in the Regional
Working Group on Hydrology

but we feel that we have been tog far from the core

. aspect?

= hydrological infermation should be essential for
ecological and water quality assessment

*  We have fo improve our participation to:

= guarantee strang hydrological contribution

s be better prepared for future requirements

* We should be one of the key players in the WFD CIS process,

= is WFD overlooking the importance of water quantity

* Waell developed monitoring infrastructures
. * Database management and development
* Production processes {monitoring — data — information)
+ Tools for water resources assessment
. Geoiin'fqrmalics {GIS, mapping) for water resources
* Close links with meteoroiogicat and climatological

commuynities — forecasting, climate change and variability

¢ Flood and draught research
* Hydraulics applications - links with aquatic ecology
* Interactions and integration between data, products and

research

Surface water
quality

Hydrometeorology} quallty

Snow and ice )
quantity

Coastal waters Sediments

Ground water

Ground water

Water resources
management

Natlonal monitoring programme(s})
National Hydrological Service [ Agency

Regional / local monitoring programmes
Reglonal [ local administrations

Water industry monitoring programmes
Yarlous actors, including private sector
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¢ Weakness:

= many different institutional settings {centralised vs
reglonalised) — multiplicity of othar actors

s waak coordination in some countries
= not eas'y to identify best partners and data producers
s Strangths:

= nationalfbasic monitoring programmes often provide
good areal coverage

» basic data are quality controtled

» databases may also be integrated, including material
from various data producers

+ Water lavel and river discharge are the basic variables of
hydrological surface water monitoring programmes — also
most relevant and usable for the WFD monitoring, e.g. to:

w dafine the principal hydromorphologlcal Quality Elements

. mass transp

» support assessment of ecologlcal status and watar quallity
= define griteria for heavily modified water bodles
=. analyse hydraloglcal extremes

« Basically, a monitoring station can produce both water lave!
and river discharge data, or water level data only — various
methodologies and technologies are baing used

» Arg the WFD QE "quantity and dynamics of water flow” and
the hydrological term "river discharge” equal?

[T ks .
Fr lHbEe L1 o f e nmbe e
AT T F

New manitoring technologies introduce;

continuous or high frequency measurement and near real-time
data transmission

low energy demand, offering more flexible site selection
options for multi-variable measurement: possibilities

for integrated monitoring, including quantity-quality
monitoring

» Uss of large {river basin) scale, operational models will
continuously increase

further be used widely for water resources assessmant
Strong bases for developing alsc impact assessment
{hydrclogical cycle — chemicat and ecological status of
waters) and integrated modelling

Models allow spatial and temporat assessment — which can

The hydrological community can contribute in many ways to the
implementation of WFD and its menitoring programmes:

menitering should be based on bast gosslble hydrological data
- devalogment of the WISE system should be taken into account

information on hydrological varlabllity and trends is essential for
understanding ecological processes and assassing quality of
water *

mtegratlun of monitoring programmes and data systems can
brlng additional benefits

watar Tesourcas assassment, basad on modelling and modet
an be d d substantially

suong Ilnks should be created with climate change research
- hydrological Input will strenghten the multlidisciplinary aspect

the concepts of Integrated Water Resources Management and
River Basin Management Planning can be developed in an
interactiva mannar
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DIREDCION B8 MERRL DEL AGUA

HTEGRADA DEL DOMIN PUBLICO

RALLICO
St

Alfrado Carrochano Godomniu

= Constraints — Coordination needs

= Spanish Water Quality Menitoring Network

+ Biologica! Monitoring Network

+ WFD Monitering networks design - Integration

WFD Complex legislative texi + 14 Guidance documents

More than 3000 water bedies, 32 {rivers} and 19 {lakes} types
Different methods to establish RC due to lack of natural waters
Lakes and rivers managed by 14 River Basin Districts

Biological condrol relatively new in Spain
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SURFACE WATERS

INTEGRATED WATER QUALITY MONITORING NETWORK (ICA)

«functioning since 1993
+more than 2000 sampling poinis
+integrates different control requirements
« Genaral water quality conlrof (COCA) ICG index
« Quality of water intendsd for the abstraction of drinking water
(COASB) 75440/EEC Directive
« The Freshwaler Fish Directive {COPI) 78/650/EEC Directive
« Dangerous substances control (RCSP} 76/464/EEC

Gondtalqunear

« Dther controf needs: OSPAR, ALBUFEIRA, EEA § X S

Segurs
dicar 35 124
Ebm 318 [
TOTAL 237 00

= Lack of systematic biological studies for surface waters in Spain

I b o al, 194 BPA
- e - . . EFT.N® , i A {Mu|tihahita, HOm lony,
+ Relative tradition at academic level (University) prbieheia il Bt
H [ty

DMWF. o s und

H * Heterogenity between the applied field methods producing not $ clativ apundance uaimod
i comparable datasets BMWE, Shanoe-

i Wepver, 1ASPT
»Recent developments in the last five years according to WFD - N
requirements {all water managers involved)
« Provisional networks in order to obtain information for the final : i TRAWE LASPL " Tt | Guodilmad
design and impravement of monitoring programs by December = WNWE IASPLN Tt | Gusdilmod
2006 Tm BN Gt
204504 DIMWE, LASFT IUNE-EN 273261985

MEMWE, LASPT,
Shanoun Wen @, Barga-
Packer, Simpsen-Gio,
Sargalef, EFT and othsr
IBMWP, IASI'L.
BMWPC, FEUL

= Testing quality elements and metrics against different pressures

160167 Iashour al., LY5K E3A

» Development of metrics (IB1, Phytoplankton, Macrophytes)

1% CGuadslm e

* Quantify temporal and spatial variability
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Qverall surface waler status — Must be representative

receptor” (Barcelona, 1988)

pressures

Operationai

programmes of measures

Deterministic sampling design

"Representativeness is the correspondence between the analytical result and
the actual environmental guality or condition experienced by a contaminant

Probabilistic sampling design: stratified random sampling according to types or

Establish status of water bodies identified at risk of failing to meet their
environmental objectives and assess any changes resulting from

Surveillance Monitoring

WFD - sufficient water bodies shouid be included in the surveillance
monitoring programme to provide an assessment of the overall
surface water status within each catchment and sub-catchment
within the river basin district. {....)

» N° of water bodies

- Statistical assessment of datasets from existing
monitoring networks (Biological and ICA)

= Precision and confidence
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= Hydrological criteria (a):
(average flow » 100 l/s}

- Initiai criteria: size > 50 ha

But some high ecological quality
acosystems waere excluded so...

+ Geographical criteria:
(catchment area > 10 Km?)

= Hydrological criteria (b):
{=75% months with flow = 0)

Additional criteria: size > 8 ha and
depth>3m

New water bodies considered: ie. La
Caldera

* Other water bodies with spectal
interest included

Operational Monitoring All water bodies which on the basis of either
the impact assessment or surveillance monitoring are identified at
risk of failing

ansidered for the location of sampling paints inside the water body:
General assessment:
Average value of a given parameler inside the water body
: Pressuras assessment:

Worst situation inside the water body affected by a given pressure

Particular clrcumstances related with the different QEs and types of
water bodies should also be considered {i.e. phylobenthos sampling
points must have an adequate substrate)

Accessibility to the sampling point
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Higher frequency than required by WFD has been defined for the initial
the first River Basin District Management Plan in order to satisfy
information needs — every year for surveillance monitoring

Biological Quality Elements

* Phytoplankton - 2 / year considering higher
* Macrophytes - 2/ year

+ Benthic (nvertebrates — 2 / year

+ Phytcbenthos - 2 f year

+Fish - 2 / year

Physicochemical: monthly (ICA)
« Hydromarfological: continuous and 2 / year (QBR and IHF}

Considering the establishment of different sampling pericds for
different types of water bodies

+ Macrophytes: Spring - Autumn optimal sampling period adjustable to
climatic conditions for each water body type

- Benthic Inveriebrates: spring and summer
« Phytobetnhos: Spring and Autumn — avoid sampling after hard rain periods
« Phytoplankion: Seasonal (4/year)

+ Flsh: Spring — Auturn tetter fer electric fishing. Optimal sampling period
middle summer beginning of fall

Experts Seminar for the establishment of biclogical sampling
protocols and analysis in accordance with WFD

{October — December 2005 - Ebro River Basin District Authority)

SPECIFIC MEETINGS FOR EACH BIOLOGICAL QUALITY ELEMENT

OBJECTIVE: Share experentes and knowiedge between a group of experts
3 identified for each biological quality element and water managers in order to
establish a suitable sampling protecol for the WFD monitoring requirements

Guidance including:

« procedures for collecting the
sample

+ handling and preparing the
physical sample

« analytical method to obtain a
result

*Metrics

fttp.#oph.chebro.es/DOCUMENTACION/Calidad/dmaimanyaless

Bumcted ot CHEX 1401123908 2ot Fapert scrvivm v
h

Eleciic ehing:
Nt g
Buoretric indese fndbeo do candecn, | Coualty Astunince ecermmendions
Nk cembirt

[l F urily idenifieasam el
PR B AT

Uity Modiied Chunliative s smpking fo cregrale emlimetnc
N aftase, Nt oFEFD Cually Asvurance reeommendahims

Basad on OO 290 P 11946:200%
‘Sampling prezaecd for thali: ik

| 75, T Rar 1959}
CRuliy Pabariese e snlatirnn

Basd 50 Gurdaece Satutund o the sum evong of
et e et with o—" o, TN 7oA 14984, Enpre

.
N b e, MR (AN LI, 10

Cuaaly Avrumaca reocmmendations

{ eicic dr siopeent <t vt emult,
Chiorghyl1 -, Hom

Burdan CEN TCINAGITONEY
QRality M o, e il

PILOT STUDY FOR THE INTEGRATION OF MONITORING NETWORKS TO
COMPLY WFD

{Guidance Document for the design af Monitoring nelworks in complisnce with the WFD)
ECOLOBICAL STATUS

« WFD Monforing Network design
+ ICA Network adaplations
. Biological Cantrol Network resuits — Siatistical analysis, spatial and ternporal
variability, metrics against pressures. Final design

gampii Pratocol and Lab procedures Guidance {Ebro River Basin District Experts
erminar,

Cuality Assurance and Guality Control Plan

Taxonemy - Allas for the identification of binkgical quality efements

{SAICA) Data base configuration for ecclegical data storage

Training program for water managers

Typolgy

Water Bodies

Releretee Conditions

Classification Systern
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OIRECCIAN GENERAL DEL AQUA,

SUBLARECCION GENERAL DE GEST.CN
INTEGRADA DEL DEMINIA PLELICE
HIDRAULICD.

Elena Péraz Gallage

SURFACE WATERS

INTEGRATED WATER QUALITY MONITORING NETWORK {ICA}

= functioning since 1993
= more than 2000 sampling points
= integrates different control requirements
= General water quality contral {COCA} ICG Index
» Quatity of water intended for the abstraction of drinking water
{COAS)
« The Freshwater Fish Direciive (COPI)
« Dangerous substances cenfrol (RCSF)
= Other controf neads

Monitoring

* WFD:Monitoring netw rks

|. Integrated Water
Quality Manitaring
Network {iCA)

1. Biologieal Monitoring
Network

WATERS

Alert ;\u;e;aﬁc
Stations Network

INTEGRATED WATER QUALITY MONITORING NETWORK {ICA)
QUALITY OF WATER INTENDED FOR THE ABSTRACTION OF DRINKING WATER {COAS)

« It cbjective is the protection of the drinking water catchment areas

* Tha reference law comes from the Directive 75440/EEC concerning the quality
required of surface water intendad for the abstraction of drinking water .

* 842 sampling paints.
THE FRESHWATER FISH DIRECTIVE {GOPI)

= It objectiva is tha protection of the fish life, aithough In crigin its objathva was
the protection of human health

¢+ The raforence law comes from the Directive 78/658/EEC on the quality of
fr L lon or improvament In order to suppart Aish life

= 408 sampling points
GENERAL WATER QUALITY CONTROL {COCA)
= Functiening since 1962
DANGERCLS SUBSTANCES CONTROL (RCYP)

= Praferential Substancas and pasticides

OTHER CONTRGL NEEDS
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OBJEGCTIVE: The control of the genaral quality and the surveillance of the gqual
INTEGRATED WATER QUALITY MONITORING NETWORK (ICA} the i d secti

PARAMETERS: 40 P-C divided Ints 4 groupa

OTHER CONTROL NEEDS:

» Bathing network
= Nitrates network
v Information Exchange network
= EUROWATERNET network (European Agency of Environment)
= International Agreements:

= Ospar (RID)
= Barcelona
= Albufeira

FREQUENCY'

Kindof |

station DIAGNOSTIC: There ian't
3 any official method

Pratarantial [ although it usuaily uses

the ICG Index

OBJECTIVE: The surveillance of the contamination caused by
the discharged of dangerous substances

= The reference law comes from the Directive 76/464/EEC -

= ltis compaosed by 2 subnetworks:

- Preferential substances subnetwork (115 sampling points)

The Royal Decree 985/2000 sets out Environmentat Quality
Standards for certain pollutant substances (28) which have
been setected taking into account their foxicity, persistence
and bioaccumulation in the Spanish aquatic environment

- Pesticides subnetwork (45 sampling points)
¥ Routine analysis
¥ Intensive analysis

= 45 stations:

110
TRICHOLINIGMETHANE

% | oms | FEMEGhemnon, | o - Zones affected by agriculture
gty para}
o A5 CYANIDES 40
e v % | wesessa | FLUCRIDES 179 » 2 Kinds of campaigns:

00414 | ETHYLEENZENE N | ratisa | TOTAL ARSENG = = Routine: River Basin District Authorities (8}
36O, % 10 B . . N . o " .
mz’m., w» = « Intensive:; CSIC (CGentro superior de investigaciones cientificas)

61218457 | METALOGHLOR i TAAL508 DISSCLVED COPPER '

TOTAL DNSSOLVED
CHROUE

8 samplingfyear
spring-summer: manthly autumo-
winter: 2

17 pesticides with EQS
{+ the poliLtants)

TERBUTHYLAZME
108-08-3 Tl UERE w

2 samplingfyear
Spring-summer
Autumn-winter

55 pesticides and
search of new pesticides

haapicabie | TBT 582 | 740865 TATAL ANG
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EQS {3 |
Alachlor 030,70 Endosulfan 0,005 (0,01)
Aldrin 091 Endrin 0,005
Atrarine 1 0629 Metolachlor 1
Chiorfenvinphos 0,06 (0,3} Isodrin 0.005
Chiorpyrifos 0,03{0,1} fsoproturon 0.301,3
Total BOT 25 Total HCH 005 0,02
pp'DOT 0 Lindane ot
Bietdrin 46,0 Simazine 1 0.7(3,4)
Diuren 0,203 Terbuthylazine 1
Trifluralin I 0,03(1)
#LIST |; Directive 76/4G4 /EEC; PREF: RD
95/2604; PRIDRITY: Decision 2455/01
VALUES: AA: Avarage amount, MAC: maximum
il Herpicldes

= Previous studies: IMPRESS Analysis Resuits
= Surveillance Monitoring
- Opefational Monitoring

* Investigative Monitoring

1. Point saures ) -
peollution i 3. Water raciio|
Dlscharges Walar ragister
Dumping sita

5. Mor
alterations
Dames
Bridges
Canalisation
Bank work

——
&, Crther

Stranga spacies WATER BODIES
Polluisd sedimants ol ASSESSED WATER BODIES
Recrgational aclivities

2. Diffusa
soure pollution
Agricylture
Livestock.

Airpert
Motorways
Pualluted sites i Foras! fire
Urban silas g Forest working
Barnk uses
i : Graln extraclion

4. Flow raguiation
Ressrvairs

uses

AL PAR LA B AR LA
PTESNONES ¥ AULLIS OFL IEPAETD £
Lt Bih LS
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> Paints in significant bodies of
water cross a Member State
boundary:

ALBUFEIRA CONVENTION

» Sampling or measuring stations identified under the identification
Exchange Decision T7/TIS/EEC {15 stalions)

Garray C.H. Duero
DU-054 Dugic Villamarcial C.H. Duero
DU-093 Dusro Embalss de Vil C.H. Duero
TA-083 Tap Trillo C.H Tajo
TA-Q11 Tajo Aranjuez CH. Tajo
TA-015 Taje Talavera de |la Rgina C.H. Tajo
TA-D1B Tajo Alcdniara GH Taja
GLH008 Guadiana Balbuena € H. Guadiana
GU-D18 Guadianz Badajoz C.H. Guadiana
CY-004 Guadalguivic Manjicar & H. Guadakyivc
GV-008 Guadalquivir Panafier G H. Guadalquivir
GV-074 Guadalguivic Sevilla G.H. Guadaiquivir
EZ-001 Ebra Miranda de Ebro C.H. Ebro
EB-H11 Ebro Zaragoza C.H.Eo
EB-027 Ebro Toricsa C.H. Ebro

Priority substances discharged and other poilutants
in gignificant quantities in the river basin or sub-basin
1. Any priority substance or poliutant discharged in watar-bodies

localed upstream the surveillance monitoring point {rot too far
from it}

For point sources:

- Urban wastewater discharges

» Industrial wastewater discharges

= Emissions of List | and |l substances
» Emissions of priority substances

= European Pollutant Emission Register (EPER)

= Municipal landfil siles
- Waste dumping sites

For diffuse source:
«  CORINE LAND COVER

2. Substances detecied by means screening techniques

charged

TRAMSPORT INFRABTRUCTURE
e Blocidet
Trrmin
Luad
CONTAMINATED 8508 Dapanding aruase v
asachior
arszina
sm{mﬂmnpnm m:—mn:,;:«
oy iloe phosphors
IRAIGAIED AND MRIGATED CULIVATED | Qiorott Docklam e b prdtetlion Boducs
REry Emiomdpran Wiries e photphates
e et il OGN S Pl A TR
Lot (800,
sy
Trdain
i e e He e
piprmly n
Hiatas are phosghaina
i o Ouigan damiarnd Sobpbihdd
{800,600}
NG AREAS ‘Daparsting onthe scivily P
W and
RECAEATIVE AREAD Ouvgen daumand subatarxen
160000y

Wumtan urd prosphaiss
Ougan danuand submtaross
{800 COD}

= According to the WFD, surveillance monitoring shall be carried out
at each monitadng site during 1 year in the period covered by the
river basin management plan (once in 6 years)

In our case, surveillance monitoring shall be carried out during alt
the years in the period covered by the river basin management plan
with the frequency shown in the following tabte:

3 months

Oxyganation conditions

I months

Sallnity

3 months -

Nulsiant condltions

3 montha -

Acil lion stalus

4 montha -

Olher polivtants

3 montha

Priarity Substancas 3 months 12 months
1Target matrix for yolatiie compound
Target matrix for and

nel relevant
for
survaillance
manitaring
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Proposed tabla by Spaln i the CMA {Chamical Menitoring Activity} Drafting Grd

created for the elaboration of the Guidance on WFD In Chemical Monitoring of

Surface Water

MR &
e * e
ALACHLOR L o HEXACHOLORBUTADIENE " o
ANTHRACENE © HEXACHLOROCYGLOMEKAME | F o
ATAAZINE v 1EOPROTUREN - ©
BERZENE v tEAD ) v
PERTABACMOD PHENYLETHER 2] P MEACURY o P
CADWLM o 3 NAPHTALEWE P o
C18-11 CHLOROALIANED. 5 3 eREL o v
CHLORFENY INPHOS L [ NONYERHENOL L4 °
CHLOAFYRIFGS 3 o GCTrLPHENGL 3 o
1.1DICHLORDETHANE " PENTACHLOROBERZENE o "
DISHLOROMETANE B PENTACHLORDPHENDL o "
OK2ETHYLHEXYLIFHTALATE - N FOLTARDMATIC N -
HYDROCARBONS (PAH)
QILRON P SIMAZINE n
ENOOSULFAN F o TRIBUTILTYN COMPOUHOS ) P
FLUZRANTHENE o k4 TRIKHLORDBENZENES P
HEXACHLOROBE KZENE o [
A - A TRICHOLOROME THANE "
P: Prafwrred medium; O: Dptional medium

> Water bodies at risk

T,

= Water bodies at risk from significant point scurce pressures
* Water bodies at risk from signicant diffuse sorce pressures
= Waler bodies at risk from significant hydromorpholegical pressures

W At risk B Uindes study

Pair pramsures Oftkh otz Hydromorshoiogionl 1
orcRures ;

Thermal conditions 3 months - -
Oxygenation conditians 3 months - -
Salinity 3 manths - -
Nutrient conditions 3 manths - -
Acidification status 3 manthe -
Cther poliutants 1 months 12 menths 12 menths
Priority Substances 1 menths 12 months 12 months

Main environmental fate far vefatife compound
Main envi fate for 7 ile and hydrophobie compounds
*Main envi | fate for bi ive cormpounds

» INVESTIGATIVE MONITORING SHALL BE CARRIED OUT:
Where the reason for any exceedances is unknown

* Where surveillance monitoring indicates that the objetives for a
body of water are not likely to be achieved and operational
monitoring has not already been established

* To ascertain the magnitude and impacts of accidental poliution

BJECTIVE: Global and instantaneous view of surface water quality
tatus in Spain in 200 points.

SELECTION OF MONITORING POINTS:

= Control and surveillance of 5pillag
Monitoring of accidental pellution e

= Protection of the areas of interest to environment

= Protection of the drnking water caichment areas

OBJECTIVE: To identify the degree of poilution caused by persistent
organic pollutants (POP's) and pricrity substances of high molecular
Weight

MONITORING POINTS:

= 35 peints.

= Highly contaminated points

= Points located downstrearn the industrial areas

MATRIX: Sediment
FREQUENCY: 1 campaign

RESULTS: The results have been used for identification of water
bodies at risk of failing to meet their environmental objetives due to the
presence of priority substances of high molecular weight in sediment
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i
networks and water quality contral parameters”

» Orden Ministerial de Enlidades Colaboradoras de la Administracian
Hidraulica

*Manual for the calculus of Environmentat Quality Standards in
compliance with the WFD"
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Monitoring system in Poland so far

Design of monitoring
network for rivers in
Poland

Ryszard Myszka
Przemystaw Gruszecki
The Chief Inspectorate for Envirenmental Protection
Warsaw, Pofand

Monitoring system in Poland so far (2)

1 —the Oder
2 — tha Vistula

3 - Szczecin Lagoon
catchment

4 — Pomerania rivers

5 — Vistula Lagoan catchment
6 — the Niemen

7 - the Dniestr

B —the Danube

9 - the Elbe

River basins in Poland (2) Water bodies and typology

Category | Number Number of water bodies
Of tyPes IVisiuia RB |

Rivers 26 2806
Lakes 13 621
Trans. 5 5

Coastal 3 6
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Risk assessment — Water Bodies Risk assessment — Water Bodies (2)

‘Water _
bodies not
baing at
risk

2071
(46%)

Legend
RS CATEGORY

Monitoring network — 1st approach

s Surveillance monitoring:

-> Monitoring sites located in bigger tributaries,
closing catchments and sub-catchments

-> Number of stations: ca. 250,
m Operational monitoring:

-> Monitoring sites located inside catchments and
subcatchments closed with surveillance
monitoring sites

-> Number of stations: ca. 1000

1105 AWE in the whole country
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Aggregation of water bodies - criterions

» Water typology

& Land management

m Population

= Morphology

n Water management

m Flood hazard

= Protected areas

a Planned investments and constructions

Aggregation carried out on the basis of 1 — 4
criterions of the mast importance for the area

Monitoring network — 2nd appreach

a Surveillance monitoring sampling points to
close each particular aggregated water
body (1105 s.p.)

m Operational monitoring sampling points to
be located at each water body at risk or
potentially at risk

Problems

m 1st approach:
-> probably too thin network

-> state assessment may not meet acceptable
level of precision and confidence

m 2nd approach:
-> water bodies or aggregated water bodies?

Questions to be answered

n Stale of water bedies potentially being at risk -»
survaillance or operational monitoring?

® Monitoring so far: survaillance?
m Calendar: menitoring and RBMP - for the new RBMP
data from actual monitoring programme needed

Monitaring data needed

RBMP - preparation phase e ——
I |~ _RBMPInrun [

[
monltering in run l
i

‘reaf monitoring !
2009 2013 2015

Thank you

Przemysiaw Gruszeckl
The Chief Inspecterate for Environmental Protection
Warsaw, Poland
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Objectives of the Monitoring

» Assessing compliance with standards and objectives (Check of
slatus in a coherent and comprehensive way)

* [Detection of long term trends (anthropogenic / natural)
*  Provide sufficient Information for management plans
= Compily with reporting requirements

What's essential hew ?

= New biclogica! elements
= Type specific assessment / classificaticn systems

P 3. CIS Warkshop o surlace saters montaro aatesrka an tlassifoation systams, 27 % (4 01

11 " | ]
Content
Design of Monitoring Networks for
= LAWA framework Conception:
Rivers in Germany * Objectives of the Monitoring
*  Classificaticn
- JFramework Conception® of the = Design of the Monitoring Network
LAWA * Realization: Monitoring Netwark in Baden-
Wiirttemberg
Markus Lahmann, LUBW Raf. 41 — Rivars and Streams, Inteprated ¥yatar Profecticn
Dr. Frisderke Yietoris, StUA Hertsn {NRW), Aht, 4
BaderWirtmberg Fabe 2575 - a4 00
u-w
mng e rra: tan i [ 15 1] e shans T

Assessing compliance with standards and
objectives

Regional /
supra-regicnal objectives

Local cbjectives

Exceptions

-> targets for management
-> requieremeants for monitoring

Classification
- Steps to assess the status -

| Farameter 1 | | Paramstsr 2 | | Paramster 3 l
apac. pac.
investigation Investigalion

B 3pec,
svsluntion

spac.
avahiation

—

Classification of ecological status

component A

Foie 5, CIF Wirkshan on surfoce witers menkorg refnerks e cinssifcman systams, 27 72 64 00

Classification (biological elements)

group  Qualty Status

component watsrbody
Combinatlon of pnrnmuhm
. I avarage

Agidification

fish

— B

Organkc pollution

Ona out, ali out

Morphological
degradation

Cartirstn of prnpter 7
o L]

Invertebrate Fauna
©One out, ail cut,
if sufficient indicative

Vorfragender, Anlass, 1. Dezember 2003
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Classification

todogical quality keo-chemical
aiamants meet ummtlmsmml migh condions mest
foference condiions releranca conditions

No
hinlogical qualdy elemonts deviata only stightly Iram refarance ‘speciic pollulants
cundiiong Ml the EGE

: I"“

Classify n the bases | Yes -
i
devielian fram modarale
rolancy LOAdIions ‘ nmmr
;
e
Fo I D15 ongrop on " \ 1.20.04.00

Design of the Monitoring Network

Surveillance Monitoring
» Operational Monitoring

* |nvestigative Monitoring

ot B, IS WOMIAR O irtaca watars maekaeing etwors an piassifcation systams, 226,00 00

Survaillance Monitoring
- Objectives -

= supplementing and validating the impact assessment procedure
= assessment of long term changes (anthropogenic / natural}
= efficient and effective design of future monitering programmes

» guarantee of a coherent approach within the whole catchment area (e.g.
Rhine}

Consists of two elements:

Monitoring of all quality companents at important and representative
sites (biological and chemical elements)

Aggregated Interpretation of the status within the catchment area

Surveillance Monitoring
- Selection of Monitoring points -

= Representative and important monitoring sites for the whole
catchment area ( in general, at least A > 2500 km?)

= Monitoring sites of the EU-directive 77/795/EWG
»  Siles at important and border crassing fivers (Q > 10 m¥s)

= Preferably basing on existing monitoring networks, which has

been used for following EU-directives / purposes:
= 7B/AB4/EWG hazardous substances

s QUGTBEWG Nitrate

= LAWA/EEA

« (OSPAR/HELCOM

= Monitoring points with reference conditions

Surveillance Monitoring
- Selection of Quality Elements -

Compiete overview of all quality elements within waterbody
(not necessarily at the same points -» representativity).

= Geaneral physico-chemical compaonents
= Specific synthetic { unsynthetic pollutants
* Priority list substances
= Biologicat quality elements

* Invertebrate fauna
= Fish

Macrophytes / phytobenthos
phytoplankion

Fot 11, G185 Warksimp o et lers mandoning netwavks wa clasbithon Sy ema 2728 04 08

w:y

jpan: e N
General physico-chemical Components

=  Thermal conditions: T, A T {calculated)

= Oxygenation conditions: O2, Saturation, TOC, BCD
{TOC > 5 mg/l)

= Salinity: electrical canductivity, chloride, sulphate

» Nutrient conditions: total phosphorus, soluble reactive
phosphorus, total nitrogen, nitrate, nitrite, ammonium

» Acidification status: pH, Acid-neutralisation-capacity

Foi 12, €48 Worksnap e EEET

Vortragender, Anlass, 1. Dezember 2003

Seite 2
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wv
H , —
Specific synthetic / non-synthetic pollutants

ey

Substances of IX and X
If they are used / discharged in the catchment

Realization of Appendix Vil In Germany:

* 133 substances {-> 76/464/-directive: Pesticldes, heavy metals,
halogenated hydrocarbons, Industial pollutants,...)

= About 100 further candicate / emerging substances are in evaluation
Dsfinition of Significant: average > ¥ EQS

Matrices:
Whole water, filtrated water (heavy metals classified as priority substances)
{SPM)

Fole 13, 0I5 Warksiom an. 2 amason

mantarng ks

Surveillance Monitoring
- Frequencies Part | -

Component requency
[General physico-chemical components  [13/a
Friority {hazardous} substances [3fa
pnd substances of Appendix IX
pecific substances of appendix VilI:
Average > EQS da (13fa)
% EQS < Average < EQS #a (13/a)
Average < ¥ EQS At least according to
reporting requirements

Chemical Survaillance monitoring will be continued every year {-> lrends)

ot 1, IS Workshiop ar b waters mortoning nerwarks s ¢ 1n23ihetion Fra . 2728 04,6

Surveillance Monitoring
- Frequencies Part il -
Component Fraquency Season Intervail
Phytoplankton Tla March - October Every year
Makrophytes! 1fa Vune - September Every 3 years
hytobenthos
Invertabrate 1fa March — Every 3 years
fauna September
lypespecific)
Fish
salmonid 1ia August — Every 3 years
mid of October
cyprinid 2fa Bpril — June Every 3 years
Sentember -
October
Folla 5. CIS Warkshap rn SLIYR08 28184 Morloring netwarks an sissaiaetian sysmms, 27 28 f0.0d

| L1l s
Operational Monitoring
- Objectives -

* limited to waterbodies which (probabiy) fail the good
status or other fargets (e.g. in protected areas)

= Fundamental basis for pianing of measures
= control of outcome of measures

need for a comparably dense monitoring network

o 18, (95 WORENGD . Sirfuch waters rorkoring networks B eisnsMoation systems, 27 26,04 0F

[

Operational Monitoring

= Temporal monitoring element at representative
monitoring sites {possibility to group waterbogies)

= Invesligated Parameters are limited 1o problematic
aspecl(s) (and most sensitive indicators therefore)

* Spacial and temparal monitoring density according to
demands for reliability and accuracy of the assessment

-> results will be transfered to waterbody supported e.g.
by expert judgement, resuit of the pressure and impact
analyts, modelling.

Fohe [7. €15 Warkshan o seatacs wabors mondoning retwarks a0 ¢\ Ei0eatkn tystams, 77 08 84 0

[EEm——
"

| L1 h "
Baden-Wirttemberg

P Al Position in Germany: South-west
Area: 35.751 km?®

Inhabitants: 10,5 Mic

293 personsim?

1150 sewage plants { 20,7 Mio EW)

- o
AARLEND potritme

g ]
gyt

Land use:

34% forest
61% agriculture
3,3% towns

13.500 km rivers (A > 10km?)

Main Rivers: Rhine, Neckar, Danuba

27285400

Voriragender, Anlass, 1. Dezember 2003
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| LLH
Water-bodies -> Monitoring network

Significant":
= hydrology
»  management aspecis
= acceptance in pubfic

Ldiscrete {(homogeneous)*:
«  Sensitivity (Typology#imnaology)
= pressures
»  congruent to ground water areas

= about 160 waterbodies
(A ~100 - 500 km?)

Wy

Chemical Monitoring Network
in Baden-Wilrttemberg
- State of Discussion -

bk 20 Gr§ 2728 04.00
Chemicat Monitoring Network Baden-Wirttemberg
Surmillance manitoring jLil .
pvmr——— Biological Monitoring Network
Importance intemational national relarance Regional Logal notes . .
. " Stas | (walar becias) in Baden-Wiirttemberg
g8 ')
pomponant >> 2500 km?| 500 - 2500 km? Arga N .
a0 18) 100 - 00 - State of Discussion -
bhysicochamical Phyt penthos/
obenthos
Jemperatura IR B/a 1A | faleorevayza | ] v Phyioplankion
bxygenation candiions FIE] Gla 130a 1878 or avary 28 B =mw%;?>:e;='7 invertebrate Fauna yi P Macrophytes
Eatinity Hla T3la T8 | 13/aoreverya
poidification s@atus 281a 1ata 13 13 /@ or ovinyZa {}
Piwient conditions ?ia L) 13%a | (9/aweveryza
[uppie mentary 13fa 13l REE-"R .
Fa Mo ne K " Only Ca. Mg N& X
of wagie vy

pazardous substances
Priorky substances:

ralavant iEF] 137a 1313a 0 Puwl‘:::::mx
=3 13162

—] oo 23, 1S Workaap an susface weterk 0O Petuarks an stussicacon sysloms 57 /28 04.68

Fpecific nubstances EEXE] 13ia 1:|laornvarrl2a [}l PWLW

Biological Monitoring Network Baden-Wirttemberg
Burvaillance inonitoring
—
operational monitoring
Importance intarnational naticnal referance Regional Local Number of
Sites {water bodies} Monorng sites
Arsa Area
comparnent >> 2500 km?| 500— 2500 k] Arsa
1) {18) 100 — 500 km?|
{117}
Biclogical
Eomponenis
nvertebrats fRuna 13a 1/8a |ca 1000
Sereening-
lement)
facrophyles. 1732 ) |ca 200-300 -
bhytoplanidan 6r3a [ - [ - ca. 15
ish 1da {] [ca. 100
dromarphoto [ i } I
ralogical regima gonlinuosly | 1 continuosty |
urchganglgkeit 113a Oaly review
orphology 1f3a Only reviaw

Vortragender, Anlass, 1. Dezember 2003
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The design of the monitoring network
for lakes and rivers in Finland

Heidi Vuoristo
Finnish Environment Institute

SYKE

The number of water bodies in Finland
i high == Cost-efficient monitoring needed!

Number of lakes > 50 ha: 4 600

Number of rivers 647
(discharge area > 100 km2,

river stretch > 10 km) "‘:;:;'I:.*I:::'."“
Coastal line of Baltic Sea
20 000 km

Surface water quality monitoring in Finland, Administration

Industries, municipalitias,

13 Reglonal Environmant figh farms, peat mining stc.

Finnish Envirotrment Instituts 0 (REC'S)
SYKE o " Reglonal monitoring E’::gl;;t‘:lrzu r::nltorinn of
e : i far rivers,

Natioalk-wids menftorirg PrOQAMMeS JOF [VETS.
programme for Hvers, iakes lakes and coactdl waters
infi G.Ol.!t?imllﬂ « Refarence walers ;aia“d on enviromental
+ Refaranca waters ;‘R:'I:ml!y Important - o uter pays” principle
= Large lakes and rivers . Waisrs impacted b ditfuse " SIMPbting, analyses by
* Tri_mboundary mw’s loads o ¥ . p:ivuh Iabor:k:ries )
« Waters Impacted by ditfuse _ «"Taylar-made” desing of
leads C programmes
. . . More flaxibility in programme |

Daeigh accordlng to " desing than In the naticnal Programmes hl,s 1e be
Eurcwaternet motltoting - acceptsd by REC's

A S - \ 7
B Y

Surveillance monitering, cperational monitoring of diffuse kead Qparstional menioring of polkt sources

National monitoring of surface waters
Revisions to the Eurowaternet in 2006:

+ number of sites in small rivers and fakes was added in order to
get a batter overview of alf surface water types

+ new substances were included in the monitoring of harmful
substances

» biological monitoring was added (number of sites increased,
more biotogical elements included)

* monitoring of impacts from diffuse foading will be added later
in 2006 {a pilot study ongoing})

+ the volume of water quality monitoring was decreased

Surveillance monitoring 2006-2008

New sites added to the national monitoring network

« the new sites are in or near to reference condition

+ the new sites belong to lake and river types, which
were poorly represented in the previous network

» especially the number of small humic rivers and
lakes was unsufficient in the previous network, but
has now been increased

Surveillance monitoring
River sites In national programme

+ Total 147 sites

+ 57 reference sites

i Phys.chem
| Phys. cher

* water quality annually at every site |:' S Brtegeal
{4-22 times/year; about 30 variables) -

+ Biclogical monitering at
reference sites: bottom fauna,
fish, phytobenthos
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Number of lake sites in the national menitoring programme

for surveillance monitoring and monitoring of diffuse loads

¥ iatenniva physaplaniian menllerisg

Site type Lake type and number
Waturaly | Swait Small | Mealum aice]  Largs
Noriaen | muraniizor l g, e ettt | rpaanums | Hurds
il il Pl T e L
21
[— [ & 28 12 18 [] 14
Reanca ke,
o 1 4 3 2 1 1 2
Retetaict ks, 2 2
Intanmive phylopianidon menfiering
Large |aks, BINL himan impaci 1 5 1
Lupe lakm, slight humBn mpact, 2 1

VAIEaIng (e Tpack axrescman? o7
i Annax I

Total

Totat reference 7 [ 30§ 97 | 17 10 3

Surveillance monitoring 2006-2008
Biolegical monitoring

Lakes:

+ phytoplankten in all lakes (biomass, species composition) once in
the monitoring period {August}

« phytoplankton annually 6 times (May-September) at 10% of sites

+ profundal benthic fauna in lakes (50% of the sites) once in the
monitoring period

« fish: number of sites not decided yet

+ intensive biological monitoring (all elements) at §% of sites

Rivers:
+ fish, benthic fauna, phytobenthos at reference sites {40% of sites)

Phytoplankton monitoring 2006-2008

Sampling rotation according to the lake

typology
Lakas
008 . Phymplonktan
+ humic lakes (previous data sparse) Rotation
w2008
w2007
2007 ' e 2008
.

« northern lakes, small ¢lear water lakes
angd naturally eutrophic lakes (previous data
Sparse}

2008
*large lakes { sufficient amount
of previous data)

2006-2008
+ annually (6 times a year): lakes with intensive
biological monitoring

Surveillance monitoring in national programme
Subset: "Intensive biological monitoring in lakes”

Selection criteria of the sites:

« reference status confirmed with assessing the water quality
and, if available, also the biological data

* no point source loading, minor land use
« characteristics fit very well to the description of the lake type
+ situated within or partly in a protected area

+ preference to lakes which are in the vicinity of research stations
of e.g. universities or other institutes

Surveillance monitoring in the national programme
Subset: *Intensive biological monitoring in lakes”

Intenalve bialsaical

Itaring ft d on a few, but reprasentative lakes

« raference status checked, many of the lakes are situated in protected areas
+ {ittoral banthic fauna only at lakes where stony shores can be found
« macrophyte monitoring only at lakes wiich lack previous data

Pallasjarvi 2005-2008 x
sa-Hiwtajdnd 20GE-2008 2006-2008 2007 X
ik nan 2006-2008 2007 x
Kattilafire] Z008-2008 206-2008 2067 2o/ X
X uallmo 2006-2008 0B 2095 2668 X
H0E-2008 2008 2008 X

2006-2008_ | 2062008 [l fishrsadimant
20062008 2006-2008 2006 205 x
2006-2008 2006-2008 2008 206 X
Z006-2008 2008 X
2006-2008 2008 x

alkea-Kotinan 2006-2008 2008-2004 x "uhhad\mlﬂl
Paikallérvi 2006-2008 20062008 2008 2008 X

Survéiliance monitoring in the national programme
Subset: "Intensive biological monitoring in lakes”

Background information of the sites

y ES
[Palfwajarvl = 1974 M08 36 x
aadilatajird 4+ | x wrraens | 236 z
Hakkinen x 8T 2008 [} =
Kattilajarel x 19T6-2005 131 [y
Kuolima = 13662006 133 x
Monnaves x x 1365 2005 213 %
inanin]aryl = Va5E- 208 ) =
Rauidjiiv 1ATEBHA 1] x
Rovers 3 1476-2008 & x
[PRajar x 1961- 208 1) x
L wntuw x 1984 205 %7 x
[Valkaat: x « 19832003 1T x
Pathaljarn * = 1732008 5 x
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Surveillance monitoring 2006-2008
Biclogical monitoring
+ The requirements of WFD are not met to the whole

extent - all biological elements are not monitored at
every site

+ Biological monitoring is focused only on a few, but very

representative sifes

+ Biological menitoring will be increased gradually after
the first menitoring period

Surveillance monitoring 2006-2008

Harmful substances
* background status monitored at a few sites (< 10 rivers,
<10 lakes)

* substances to be analyzed in water, sediments or biota
chosen according to previous surveys and risk
assessments

+ the new substances included in monitoring are:
PAH’s, pesticides, nonyl-phenols and phtalates

+ the need to monitor also e.g. bromated flame retardants
will be assessed by pilot studies

Pilot study to select harmful substances to be monitored:
Pesticides in surface waters 2005

x — Amorgoal qarivar
— N it Lol
i3

£
g 1 % =+ It for oo walar quatty
§ N oy I
: W e
§ ¥
i
. o .
-
771
h Monthly
sampling from
T rivers in arsas
of intenaiva
agricylture
I OBS. Additional 76 pesticides were also analysed, but not detected ]

Jaukiea Mannlo, FEY 2605

Operational monitoring

+ will be based on sites in obligatory monitoring of local
pollution (industries, municipalites etc.)

» areas polluted by diffuse sources (agriculture, forestry)
wil be included in the national monitoring programme
{financed by the state)

+ sites to be included in operational monitoring will be
selected by regiona! enviromental centres in 2006

Obligatory monitoring of local point source
pollution

+ 5000 water quality sampling sites

+ water quality at ail sites (2-20 timesfa)
+ phytoplankton monitoring at 100 sites
every 3. year

* benthic fauna monitoring at 1000 sites
every 3. year

* macrophyte and phytohenthos: < 100

sites

Sites to be included in operational
monitoring will be selected

from the sites of obligatery
monitoring by risk assessment

Cperational monitoring

+ from 5000 water quality sites in local pollution control
programmes approximately 100 - 300 sites will be chosen
to the WFD operational monitoring network

* most of these sites already include biclogical monitoring,
but because of many laboratories involved, the methods
are different and need to be harmonized (e.g the number of
duplicate samples in benthic fauna monitoring}

» harmful substances need to be added to the programmes
after risk assessment
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Selection of sites to the WFD operational monitoring network from
the opligatory -F.Nigitpri\pg programme ‘of two_ suiphates mills
DN ’ :

Fe T T L

Waler
quality
clarses

i i

# Operational Monitoring @  Obligatory monitering of local potlution

* The monitoring programmes of the
River Basin Districts (Annex V in WFD) will be finalished
in 2006

» The national surface monitoring programme is the main
part of the surveillance monitoring

- will be supplemented by a selection of regionally
important sites later in 2006

» selection of sites to the operational monitoring ongoing
- a draft programme will be presented to

the interested partes (NGO's, industries,municipalities,
the public elc.) before the end of the year 2006
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Monitoring Programme Design in
Transitional and Coastal Waters -
Classification Issues

Dave Jowett, Coast Group Chair and NEA
GIG Co-ordinator

CIS Workshop Brussels 27-28 April 2006

Characterisation:
UK-ROI tYM 18 Typas

Transitional Watar Bodies =191
Coastal Water Bodies = 576

_ 7
% :
S;_ Sourhampton *-

ESH

Coastal Typn 3
Sheltered Mesotidat

Southamplon
Wiater
e

Tranaitional Type 4
bee:

masotidal, axtsnste
Interidal

Lymmmu/

Tranahlonal Type §
hag

manatidal

10 Kilometers

UK Significant Pressures
Transitional and Coastal Waters

= Nutrients

- Qrganic Enrichment

z Hazardous Substances
u Catchment Abstraction
1 Morphological Alterations
= Aquaculture

- Industriai Abstraction

- Alien Species

Pressure & Impact Assessment 7
Approach: e.g. Nutrients

Activity = Waste water

treatment
Source Treated sewage
pressure discharge
Exposure Elevated nitrogen
pressure in water

i

Impact < Seaweed mats

Pressure & Impact Assessment

Approach Sensitivity map

Source Pressure/
Activity map

Water body risk
Sanshtivity categorisation map
Exposure h Low
pressures map EHigh | -
——r & Moderate |
o Low E

Monitoring data
(evidence of
impact)
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Lagend

~~~~~ Parsile_sucrm

L EY LR L L

[ IRT——
Consll_Licwc et _A it gl 5001

J Comeinl Dpean sts

[ ww_ vl TRAC

Implications for monitoring?

- Consideration of Allowable Zone of Effect
(AZE)

_ Outside AZE Good Status Achieved

= Problem with cumulative pressures

¢ Set a spatial impact threshold above which
GES is compromised

- Ensures impacts from all industrial sectors
assessed at the same scale

- For physical pressures may lead to Heavily
Modified Water Bedy designation

18 Rilometers

Spatial Considerations:
Zone of Impact Planning Assumptions for England

and Wales

Water body downgraded good
1o moderate, due fo near-shore
impact zone.

Zone of impact 0.5 km?. Not
separately identified as water
body.

A0to<2000 | 400010 <20,000 5 5 2
2,000¢r greater | 20,000 or greater 10 5 2 J

Exgﬂmple Monitoring required

B Maintenance dmdging
Aggregale extraction

O Recordsd EQS fmkure (TBT)
& Consented discharge
- Shorelng relnforcemants
—— Watar hody boundary
™ Nutrients

Quality Elements

Maintensnec
dredging
Agzregnte
cxtraction
Shore reinfor-
cment
Elazardous
substamces
Nutriests
“Tributyltin

Manitor

Ecologies (4 E.3
Phyioplankton
M .

=

Scaprass X X
Salunarsh X X
Benthic inveniebrates X X X X
Physico-chemica) G, Ea
Nautrients

Temperature
Iissobvod uxypen

Salinity
Anngx VI sub: X
Hyd; logicul Q.E;3
Seabed sirycnum & substrate X X X X
| Deplhy
Water chemistry
Annex [X subslances X
Awncx X s X

[ |t

.

B3
ot [iee
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Hypothetical sites Ciassification

Key
[ 7] Muintenance dredging

[ Aggregats sxiraction

C  Recorded EQS faliurs (TBT)
® Consented dischargs
Shoreline reinforcements

— Watar body boundary g
—

< Final
stage 1 Hage 2 chansMications

Menitaring
rasufts

Monitoring points

¥ Macroniges *_rasanu

zmsansmRnt

1t BenthleInvers

- dogwhalk
Seagrass
abed

S i
3 Water q.ldltyJ

Waterbody Classification Multiple Summary

Sites - “One out all out” or “average™?
- Waterbodies are selected for either surveillance or
cperational monitoring

: Quality elements to be monitored (operational} are
derived from the risk assessments

- Monitoring sites are established based on the
numbers of pressures and size of the waterbody

- Question - How are quality elements classified?
“One out all out” or an "average”?

- Final classification IS “one out all out”
- Whal do we agree?

Waterbody “X”
Site 1 |Site 2 {Site 3 [Site d [Site 5 | ODAD |AV

Macroalgas

Angiosperms

THANK YOU
FOR YOUR
ATTENTION
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Classification of tha scologicel etatue of surface waters In the Netheriands

il 2008
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Application for lakes
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of surface waters in the Czech Republic

Danka Némethovd, Jiff Jarkavsky, Ladistav Dusek, Jiff Hiabfdek,
Petr Pavlis, Petr Brabee, Kldra KuboSové, Eva Gelnarova
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of Water Monilosng

iy
cumrﬂunity compoéltmn,
" pBrametérs
- Envirphmental parameters charactenzmg disturbied conditions
+ A set of parameters {disturbance, pollution etc.} for each type of comimunity; the
computation is not dependent on evaluation based on commidriities
~ Community indices
» Bicloglcal communities can he characterized by different spaclzlized indices.
Deviation of the index from natural state indicate changes in natural character of
site.
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. . Ruferen exlegorics Frcording fa thair community campasiton

Results of the analysi o be
* confirmed by expert knowledge {valuable reference groups)
¢ atleast 10 - 15 sites in each reference group

- Repubtic.
= Assumptions of presented methodolngy are follows:
~ computations are mathematically verifiable
~ method is exploitable in Czech conditions and is not dependent on special
SW licences
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interpretaton

Blotnagical comnmity it
Biotogica community il

based on dlltareq)

communiting.
possibly also on
environmental
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independent problems 1a solva

= Classified to rafarent
category aczording to

Reference categories
- Defined according to cosmmupltics’
Composition

- Description of thelr natural heterogeneity Yy
{furming communities)

- Natural conditions should be defined for
binlegical communities, envirenmental matrics
and chemical pallutants
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»  The most valuable result of the analysis is the comparison of gxlgting . Our
i - o

is able to answer two baslc questions:

mm - Does unknown site belong to a referenge cateqory?

~ How far Is the unknown site from referenca category considering |
j i f ref
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= Centrolds of reference data represent rgfe:rence w
categories . .
|
|

1) Radius of
reference dats

5% of radius of category
rapresent variability of reference data ted

+ Distance of unknown site to the centroid of reference
data (1} Is compared with size of reference

Unknown site

3 is Ipcated H Un:le_ar

inside of ; lacation
: of site 3

category(2)
+ - Result is expressed In multiplies of radiys of reference ‘ d ::izm: "
" _ * category - gory
2} Distance from the centroid . . . :
r Dug o the fact that reference categories are ot N

.
rﬂ:::;‘é:z';ta multivariate spherss we had to add a safety measure
refiecting the real multivariate shape of the reference
. . data. There are twa parameters incorporated in Lhe
Mu:n::ﬂr::z;au computation: the distance of an unknown case te the
nearest neighbour in the reference group (N} and the
measure of intragroup distances {I) within the
referente group.

: W resg, ™

Unknown site 3

Distance fram tha centroid of reference s Calculation s repeated for each mferenée category | —
category and weighted t0 100% probability of classification | Pig, 1% lie clase to
S e H Fivo 10 reference
N E] poug, sow category

[ Aobust classification method with minimum sshshlivity to data distribution JI
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compared to.observed value, neakirem reference condilicns

Computatiori is complated with stailstical slgri!ﬁcance_.‘ of dlfferepcé_b_e'tween :
expected and observed valug ;

« The final value for evaluation of disturbance in particular parameter is EQIm(,J
(ecological quality index according to RIVPACS methodoiogy)

Vakie of inder —————+

o baeread computed as & ratio of measured value and median of
EQimm = _shensh predicted distribution (range ¢ — 100%, higher value
bl expecied indicates worser state)
Expeciea distribution of ) ) )
xpecias diibuton of parameter EQI Is defined ta each parameter being used. It provides a means of

standardizing the blotic indices, so that a particular value of the EQI ratio implies
the same ecoleglcal quality for that index, no matter what the type of site,
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Y30 @ reference cates
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o Reference categary | E:pecged community is a result
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- communities’ com| ition
reference categories

- membership of unknown gite
to reference categuries

* mn.mrw Mmmmsvm
B

- (range 0 = 1{)0%} of expectéa and ubserved S
communlty |s welghted by varlabllity of reference data .
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IP(x) = LA 0.8 =80%
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envirbhment as wel ds different
hlolngicai Lt mun!ties

+ The tast step of the analysis 1S
vombination of partial measures of - g !
ecolegical states tnto one final < | ommnRy T ool S bt Indiog BN
measure of ecolagical state which
could ba categorized into five
categories according to WFD EU

{

) and used for
environmental reporting and
management.

(P arrow ko) ' ) ‘
et e Paren o Final categories of evaluation
E——

;acoordlng ta size of referanc.e cataganes:(wevght)

e .P.redn:ted community Include specles with low probabahty of

occurence
- tha next step of the computation is the gut-off of species with low
probability of occurence
- the threshold value is according to experiences of RIVPACS set to
50% probability of occurence
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« Evaluation of gverall envircnmental state of unknown site
- Dix}
- range 0-100%, higher value indicates worser state

« Comparison of observed and expected campoesition of bielogtcal community ~
= IPwd(i)
— rdnge 0-100%, higher value indicates worser state

+  Values D(x}, DI(x), EQIyyy, and IPwd(x) are used for final evaluation
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# The methodolngy is wilveragl for anv type of date {L.e. any bmluglca? =
communities) and respects the prﬁblems of data distribution ahg variabllity.

% The resutts of anaiysls aré stmple measuras with straightforward interpretation
for environmental reporting and managemaht

R niversat mathod with straighforward Inte u J
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