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Automated Surface Water Monitoring Stations as part of the EU Water Fj

Agenda for today:

Where is the city “Hamburg” located?
Is the WFD helpful for automated monitoring?

The water quality measuring network with biological early warning system in
Hamburg

* Where are the monitoring stations located?
 Which river basins are in surveillance?

* Which equipment is used?

 What is shown in the internet?

What are the methods for unusual event recognition?
The IWAP Elbe — International Warn- and Alert Plan from the ICPE

Institut fir Hygiene und Umwelt pesas , 9
Harnbuwrges Landesinstilual W Lebensn Uels charhei,
Gesundheilssshule uned Urwellulersuchunger H am b L rg



Automated Surface Water Monitoring Stations as part of the EU Water F

“Big” river basin “ELBE”
area: 148,000 km?
, | population: 25 mio
1| length: 1,094 km

1
|
|

Wulksfelde
Brigkamp

ERTMIMIITIMN “Small” town Hamburg
River basin districts in Germany . 2
(2000/60/EC Water Framework Directive) area: 747 km
population: 1.72 mio.
Institut fiir Hygiene und Umwelt length: (Elbe): approx. 50 km
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Automated Surface Water Monitoring Stations as part of the EU Water Fj

Is the WFD helpful for automated monitoring?

 From a technical point of view the WFD supports the use of
automatic monitoring stations.

« The WFD recommends in particular for early identification and early warning purposes.

Article 11 of the WFD states details of these:

Paragraph (3) sets out the “basic measures”. * “Basic measures” are the minimum requirements to
be complied with...”

Under |) it lists: “... any measures required to prevent significant losses of pollutants from technical
installations, and to prevent and/or reduce the impact of accidental pollution ...’including

through systems to detect or give warning of such events including ... all appropriate measures
to reduce the risk to aquatic ecosystems.”
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Automated Surface Water Monitoring Stations as part of the EU Water F

There are a lot of other articles where the WFD calls for automatic
monitoring stations.

Preamble | Article 1 | article4 | Article7 | AU B Adicle 13(5) | Article 16
Saterent | Statement | sispement | Ststement | SSEMEM | Statepent Statement
In adcition & NATCETY oo s | Article Tis Auticle & refl Article 13 (§) 51 This article is concernad with strategies for combating water pollution. Paragrapgh (2) states:
Dirsctve 20 * PPY rogamme drinking w3 waters. more detailed | 'The Commission may prepare strategies against pollution of water by any other pollutants or

concrete img otad | dedines FParagraph § Forcetails particular asps) groups of poliutants, including any pollution which occurs as a result of accidents.”

prevent def Water idenfified with the ai

= T ca |

. Wae andspeciig

+ Rogy ¢ _@ims at enhanced protecton and improvement of the agustic
Annex W Annex VIl
Staternent Staternent
Anrex W 1.1 5 Annex Wl st the informanon ahich must be prowdsd In @ Nver Dasin management plan. tresuires a
surface waferg list ol the envronmenial cojectives aad the maaswres tesigned 1o achisve these
priceity  subsig chjactves.

sigrificant qua Specicany:

Az well az wvg T a summary of the programme or programmes of measwres adoptd under Article 11,
undarizks “op inzudng tie ways in which the okjeotives cotablished under Article 4 arc therchy to
Cperational m be achieved;

objectives, cr T.H. a surmmary of the measures =ker to prevent or reduce the mpact of accicents!

The maonitorin pellution incidents.

pressures can

Investigstive montonng is o be perfomed if the reasons for faillure to achieve the

environmental okbjectves are nol known, and to estaslish the magntude and irpacts of

accdental pellution.
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Automated Surface Water Monitoring Stations as part of the EU Water Fj

WWaterqualiy measuinginetwonkwitnrviclogical eamyaWaiiiERsySiEmA

The water quality measuring network with biological early warning system in
Hamburg performs the following important functions for water conservation:

. Indication of short-term and long-term changes in water quality as a
basis for water management measures

. Early detection of incidents and illegal discharges
« assessment of hazard potential arising from discharges
» clues to identity of water pollution offenders
« sampling platform

. Prevention: continuous monitoring of water bodies has a deterrent effect that
helps prevent illegal discharges or other water pollution

. Others:
* e.g. verification of success of water conservation measures
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Automated Surface Water Monitoring Stations as part of the EU Water Fj

Water

Rosenb rl:n:uk )
(8 1,
Blankenese

(u/

guality:measuring Retwonkwitirvielogical earyamaiERsysien’ in Hamjrg

10 stations located at different rivers in Hamburq:
* Registration of emissions,

: * Registration of daily and seasonal fluctuations

" Haselknlck . .

' * Registration of means and extremes for each
f f} parameter

Wulksfelde
Brigkamp

Wi'a ndsl:ueker alles

4 stations with biotest systems:

* Recognition of toxic effects,

, ischerhef. * Reporting of events/alarms to central control unit,
A= « Automatic alert sampling

’ Ll:um ba rl:Isl:u ru-:ke

Sesrm an nh aft !

— .\H\

Measuring station “Bunthaus” with biotests iti
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Automated Surface Water Monitoring Stations as part of the EU Water F

Waterqualiy measuinginetwonkwitnrviclogical eamyaWaiiiERsySiem J

3 stations located at the river ELBE:

. 2 stations with biotest systems:

. 2 stations with recognition of toxic effects.
Reporting of events/alarms to central control
unit, automatic alert sampling

. Bunthaus at the inbound of the Elbe to Hamburg

. Seemannshoft und Blankenese at the outgoing
site

. IKSE Monitoring stations: Seemannshoft and

Bunthaus

Biankenese

e
) Sesmannshin e

Measuring station “Seemannshoéft” with biotests
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Automated Surface Water Monitori ations as p rt of the EU Water Fp
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6 stations located at the river basin Alster, a tributary of
the Elbe system :

W ukslakla

et Brilgkamp

2 Haseknick

| « 1 station with biotest systems:
Rosenbrook f - «  5reports of events/alarms to central control unit,

' o automatic alert sampling

Embiditrlce] Wulksfelde at the inbound area of the Alster to
Hamburg

 Lombardsbrucke close to the mouth to the Elbe

* Rosenbrook, Brigkamp and Wandsbeker Allee at

tributaries to the Alster

........

— g ""‘-r ' > - 'n
Institut fir Hygiene und Umwelt Monitoring station “Lombardsbriicke* ,.______ﬂ___
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Automated Surface Water Monitoring Stations as part of the EU Water Fj

Waterqualiyy measunnefnetwonkewitnrviologjcal eamyaWaiiiERsySiem J

1 station located at the river basin Bille, a tributary of
the system elbe:

. with biotest systems

. including oil-detection

. reporting of events/alarms to central control unit,

. automatic alert sampling

. special task: protect the water input to the water
works “Curslack-Neuengamme”

4
o i Fischerhof
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Automated Surface Water Monitoring Stations as part of the EU Water F

Walerqualiy measuinginetwonkwitnrviclogical eamyWaiERsySIEm |

Physico-chemical parameters
ol

* Oxygen electrode with water temperature registration
 pH-electrode with water temperature registration

-« Conductivity electrode with water temperature registration
* Turbidity probe

» UV-absorption measurement
(SAC 254 nm, dissolved organic matter)

* Qil-detector

s
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Automated Surface Water Monitoring Stations as part of the EU Water Fj

WWaterguality measuing netwoenkwitn pviological eanyavaiiiERsystem )

Biological parameters and biotests

» Algae Online Monitor: continuous chlorophyll determination, algae
class differentiation and photosynthetic activity measurement

» Algae Toximeter

« Daphnia Toximeter

Algae Online Monitor Algae (left) and Daphnia Toximeter (right)
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Automated Surface Water Monitoring Stations as part of the EU Water Fj

yWaterqualtysmeasturing netwoerk Wit Biological eanyavaiiERsyStem )

Network

* All stations perform automatic, continuous round-the-clock
recording stored in station computers database

before being

* transmitted, complete with any alarm reports,
by ISDN to the central computer

» Control in the headquarters and
over Internet possible

The entire measuring network with the 10 stations and the
headquarters including the “biological early warning system” forms
the “water quality measuring network”.
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Internet

* Lots of information given at www.wgmn.hamburg.de

» Ongoing stored data can be viewed at gateway.hamburg.de

FHHintranat

*"& _-Tmhl-u‘

e e Humbur qEeryice - Online-Diendte

(u/

Hil'l'lhll’ﬂ3ir'l|§l Wasserpute-Auskun’t

B maliion G i THAnan U Cor LR 00k Es T e 3

T ithiea 2008 in Hambing - Wa gik ot

sl G s Wi il cha

SchwiTmrwecke?

PRE T e —
Trlhlerm b D Pk ) O/ 1 7008 B K
adim -..m R e e T LD
T ahe e e W) i s o

b
| Listighor Lo sm. 6N 1 0

[Eo o

Bige raalien S el Pl Llnesose-d s red L5

Institut fiir Hygiene und Umwelt

Harnbuwrges Landesinstilual W Lebensn Uels charhei,
Grsundre sechule unod el lolersuctonoer

]
wé

Ahnuale Sudich der Misd graiscer n
Hamaurg - saswmardares Ubsrich

0
u.-u--|..-'-5. VSR TN e F A

iii
— %
Hamburg




Automated Surface Water Monitoring Stations as part of the EU Water Fj

* Why continuous measuring? -> long-term surveillance!

Bl:pH (6-10 keim
kein

10.00

QOO R P ! I e T IS

cood oo N T R . e
N

1 T T
Y A

Jan Fek Ilar A Ilary Jun Jul LG Sep Ot Moy Dec
Leitrfuim: D'I}/EH 0g:00 - 31.12.01 2359 keine Freigake

v’

Example: Course of pH at a Station in River Elbe

°
Institut fir Hygiene und Umwelt pesas , 9
Harnbuwrges Landesinstilual W Lebensn Uels charhei,
Gesundheilssshule uned Urwellulersuchunger H am b L rg



Automated Surface Water Monitoring Stations as part of the EU Water Fj

* Why continuous measuring? -> Short-term surveillance and alarm recognition

* METHODS OF UNUSUAL EVENT RECOGNITION IN MEASURING STATIONS

FH:pH (6-10 kein)

kein

§.00 R

thresholds ?

/

7.0

7680

.7

Sun 02 flon 05 Tue 04 Wed 05 Thu 06 Fridy
Zeitraum: 29,0502 00:00 - 07 0502 2359 keine Freigabe
Day and night-time trends in the pH value (10-minute averages) caused by algal

activity in a tributary of the Elbe river (measuring station Fischerhof, Hamburg)
and static limit values (red lines)
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Automated Surface Water Monitoring Stations as part of the EU Water Fj

* METHODS OF UNUSUAL EVENT RECOGNITION IN MEASURING STATIONS

440.0
430.0
420.0
410.0
400.0
3a0.0
3a0.0

3F0.01

WATLF (0-1600 p=fom)
H=fcm

SED |:| T

Sun 16 fon 17 Tue 18
Zeitraum: 1501 00 00:00 - 22.01 .00 23:59 keine Freigabe

AN

N
thresholds ?

/

(u/

Registration of Acute Changes

in Water Quality
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Automated Surface Water Monitoring Stations as part of the EU Water Fj

* METHODS OF UNUSUAL EVENT RECOGNITION IN MEASURING STATIONS

(u/

psicm

——— WiaLF (100-800 pSiom)

a00.0 4
g00.0
o0
G00.04
a00.0
400.0

300.04

Event indicators

0E:00 09:00 1200 15:00
Zetraum: 19.11.99 00:00 - 2211 99 2359 alle Daten verdffentlicht

Representation of an unusual event (red marks) detected in the conductivity
measurements (online module for monitoring data at the Hamburg measuring stations)
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Automated Surface Water Monitoring Stations as part of the EU Water Fj

* METHODS OF UNUSUAL EVENT RECOGNITION IN MEASURING STATIONS

14 +— =—org. values
——interval (box)

_fvvér';n; Dynamic unusual event recognition tests
1247 “ i »
— high limit Py - e.g. “double-sigma test

8

31.07. 01.08. 01.08. 01.08. 01.08. 01.08. 02.08. 02.08. 02.08. 02.08. 02.08.

Institut fir Hygiene und Umwelt —
Harnbuwrges Landesinstilual W Lebensn Uels charhei,

Gesundbeilssohule und Urswelluslarsuchunoer H am b u rg



Automated Surface Water Monitoring Stations as part of the EU Water F

Integrated alarm-identification through an "alarm index"
*METHODS OF UNUSUAL EVENT RECOGNITION IN MEASURING STATIONS
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Automated Surface Water Monitoring Stations as part of the EU Water Fj

+ ASSESSMENT FRAMEWORK FOR MAJOR ACCIDENTS ‘ LPLSAATETE] T Taye) ] LD i |

Emissions ~=rizrted Immissien-ar=rt=d ﬁ
 Under the existing International Warning and Emergency e preae el
Plan for the Elbe (IWAE), cases of accident-induced water

Monitoring

pollution are assessed in accordance with emission-oriented : st asLiring
. . oIy stalans
criteria.

« EASE proposes that the modified IWAE be based largely A A
the following three “pillars™

* Notification by polluter
« Chemical laboratory analysis

« Monitoring by measuring stations. il
Alarm level
Autharky |
+
"Lacal" Intamatlonal warnlng cartra |
wWamlhg cancry
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Automated Surface Water Monitoring Stations as part of the EU Water Fj

The EASE project:

“Development of Alarm Criteria and Detection of
Major Incidents in Measuring Stations in the Elbe
Catchment Area for International Emergency
Planning’

see: www.ease.hamburqg.de

* Improvement of automated measuring stations and international measuring
* Optimization of detection and assessment of contaminant waves

- Automated registration of unusual events and accidents

* Development of criteria for alarms

@ Federal Ministry for the u mwe It

. L. I Environmant, Mature Conservation Bundes

* Project commisioned by i ien sy Amt @
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Automated Surface Water Monitoring Stations as part of the EU Water Fj

From our point of view, the use of continuous chemical, physical and
biological measurement methods can make a major contribution to
implementing the requirements of Article 11.

There are also further references that argue in favour of the continuous use of such systems.

The use of continuous measuring systems should therefore be established, their operation
standardised, and their integration in warning and alarm systems intensified.

... but how to manage this?

» The project EASE gives lots of references on how to set up early warning systems.
» There will be a new project in Germany, which will discuss the statements shown.

In article 11.3.1 are two chances:
» This is the place where monitoring stations are justified

» This is a connection for the combined approach between emission-oriented and ambient
assessment for water bodies

This project will be a cooperation between the University of Leipzig and our institute. It will start this
autumn. These results might help the Serbian twinning project.
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Automated Surface Water Monitoring Stations as part of the EU Water Fj

Vielen Dank
fur lhre Aufmerksamkeit!

Thanks for your attention!

1
I

u
| E =
% =rE
- -

ST

[@ Institut fir Hygiene und Umwelt _.______ﬂ__

Harnbuwrges Landesinstilual W Lebensn Uels charhei,

Gesundreilseshole undd Urswellunlarsuchunger H am b u rg



