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Ljubljana, Slovenien
- En Master Plan

« 275,000 pe

* 4,640 ha

* 80% feelleskloak

« 700 km kloak

« 29 pumpe stationer

* 66 overlgbsbygvaerker
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OverlgDb til flod
Grundvandsinfiltration
Sedimenter 1 kloak
Effekt pa recipient
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Vandstand og koncentration i aflagbssystem
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NH4+ - beregnet og malt i et overlgbsbygveerk
at weir R49 in April 1995
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Stream Modelling: hydrodynamic model and models

for transport and spreading of pollutants
Publikation: Ph.d.-afthandling

Kristian Vestergaard

Institut for Vand, Jord og Miljgteknik
Hydraulik og Havnebygning

ABSTRAKT

The development of the digital computer has been of great imporiance for the hydraulic engineer. Through many
centuries hydraulic engineering was based on practical know-how, obtained through many hundred years
experience. Gradually mathematical theories were introduced and accepted among the engineers, but as the
scale and the complexity of the hydraulic works increased, the mathematical models became so complex that a
mathematical solution could not be obtained. This created a demand for new methods and again the
experimental investigation became popular, but this fime as measurements on small-scale models. But still the
scale and complexity of hydraulic works were increasing, and soon even small-scale models reached a natural
limit for some applications. In the mean time the modern computer was developed, and it became possible to
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Og | Danmark ???

DTU og DHI har malt p& overlgb til Harrestrup A

Projekt: SWI, DTU — Ansvarlig: Prof. Hans-Jargen Albretchsen

mg/L
50

40
30
20

10

NH3-N 28-30/6-12 Bygveerk 110

0 -

06:00 11:00 16:00 21:00 02:00 0/7:00 12:00 1/7:00 22:00 03:00 08:00

—4—NH3-N_model ——NH3-N_malt

DHI)




NH3-N 13/10-13 CSO structure U110

—Model NH3-N
mg/L
60 - Rain = Measured NH3-N

50 - !

40 -
30 -
20 -

16:00 21:00 02:00 07/:00 12:00 17:00 22:00

DHI)

28-09-2015 15




MPN/100mL

7,0E+06
6,0E+06
5,0E+06
4,0E+06
3,0E+06
2,0E+06
1,0E+06

1,0E+04

16:00

E.coli 13/10-13 CSO structure U110

Model E. coli

= Measured E. coli

21:00 02:00 07:00

28-09-2015 16 D H I i




Eksempel fra Barcelona (Ref.: Clabsa, Barcelona)
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Varslingssystem for Kgbenhavn

Siden ar 2002 har Kgbenhavns kommune benyttet samme model til at varsle
badevandskvaliteten i Kgbenhavns havn

...men, hvorfor introducerede Kabenhavn et varslingssystem laeenge fgr det nye direktiv blev
vedtaget?

Den traditionelle badevandsovervagning er ikke tilstreekkelig til at sikre de badenes sundhed pa
dagen

— Maleresultaterne kommer farst nar haendelsen er overstaet
— Informationerne fra Badevandskortet er op til et ar gamle

Statistisk set er den traditionelle overvagning god,
men i praksis har badegeesten ingen garantier
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Badevandssaesonen 2010, Hellerup Strand.
Evaluering af de simulerede bakteriekoncentrationer mod analyser af
vandpraver indsamlet pa badestederne.

Hellerp, Ecali (1100 ml) Hellerup, Enterokokker (1,100 ml)
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Overensstemmelse ml. model og miling Afvigelse
antal mdlinger < min >min total % god BVK dirdigBVK falsk neg. falsk pos.

malestation

Bellevue St 343 14 7 3 10 71 i1 1 0 2
Charlottenlund Nord St 353 11 7 3 10 90 9 2 0 0
Charlottenlund St 354 12 7 1 8 66 i1 1 0 ]
Hellerup St 361 14 8 3 11 78 11 2 a 1
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Use of Bathing Water forecast — Triathlon 15. August
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TILMELDING

Sygdomisrisiko ved
oversvemmelser O8
Sl{Yb rU,dS Sll(I' ]ng Arrangementsnummer

315033

AFMELDING

Dato

Succesen siden koleraepidemien i 1853 med at adskille drikkevand fra £ oktober 2015 - 1300 11 1700

spildevand og forhindre menneskelig kontakt til spildevand har varet
sa stor, at fokus pa dette mindskes. Risikerer vi at skabe foraget Tilmeldin gsfrist
sygdomsrisiko med skybrudsikringen? 29, september 2015 - 0:00



Optimer aflgbssystem og renseanlaeg

« Optimer renseanlaeg ved at:
udjeevne tillgb (flow &
koncentration) baseret pa RTC

« Evaluaer om RTC giver problemer i
form af sediment aflejringer

* Reducer overlgb under regn mht.
effekt i recipienter




Input til beregningerne af stofkoncentrationer |
overlgb

En MIKE URBAN HD model af aflgbssystem
— en recipientmodel

Tarvejrskoncentration

Koncentration | afstramning fra terraen
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Malestation ADS14 i Helsingborg

my-g/I Measured and simulated tracer concentration
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Tracer — malt koncentration (ug/l) sammenlignet
med MOUSE TRAP simulering

HELSINGBORG -
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Helsingborg: malte & MOUSE TRAP daglige
gennemsnitskoncentrationer - COD, N-total, P-total

50
45 N-tot
IEOD-tOt|_ w L L I_
+ ++ 35 4 + SE_H_ m +
+ HH T e . e - CP-E) o + T+
C + + 30 A + + +
_ e Sl S R A ve P 7 W aoh o S
. T 4 L i
@ 2
[®)
) O+
0
20/08/98 09/09/98 29/09/98 19/10/98 08/11/98 20/08/98 09/09/98 29/09/98 19/10/98 08/11/98
P-tot
L

—O——— Mouse

+ Dygnsprov Oresundsverket

9.0
8.0
7.0
1 Rl

L i 3.. +-H- -;Fm

20/08/98

5.0 + . 4
o L& B | & | €, b 1
3.0 < o)
o & 7
09/09/98 29/09/98 19/10/98 08/11/98




Helsingborg, 1st October 1997
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MIKE URBAN LTS & Advektions-Dispersions beregninger
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MIKE URBAN model
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LTS - vandstand og vandfgring
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Arlig aflastning - LTS
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Typiske analyser for overlghb

|dentifikation af vigtigste overlgbsbygvaerker

Planlaegning

|dentifikation af industribelastning og effekter
Analyse af overlgbsmaengder (m3 og kQg)

Analyse af effekter i recipienter

Design Analyse af tiltag
Ole.Mark@dhigroup.com AN



