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Agenda

• The City of Odense, VCS and wet weather challenges

• Our approach using DHI WEST© integrated model & Urban 
Pollution Management (UPM) environmental quality standards 
(EQS)

• Some scenarios and results

• Closing remarks
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Odense

• 3rd largest city in Denmark

• Ca. 192 000 inhabitants

• Birth place of H.C. Andersen
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Vandcenter Syd – VCS Denmark

• Owned by the City Council of Odense & the Local Council of Northern Funen

• Since 1853

• 200 employees

• Drinking water & Waste water
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Odense wet weather challenges
150 CSOs & 80 storm water outfalls
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Odense wet weather challenges
3 WRRF (Water resource recovery facility)
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Challenges
• Climate change – heavier rainfall, more frequent large storms

• City redevelopment & growth

• Rivers must achieve Water Framework Directive (WFD) Good 
Ecological Status (GES) ~ biological assessment of fish & 
invertebrates

• Regulator’s standard approach to wet weather permitting

– Separate consideration of CSO and WRFF

– Annual spill volume (250m3/ha) & frequency limits (< 5) on each CSO

– Conventional buried storage solutions

• Affordability? Protecting GES? Prioritisation? Operating costs?
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Our mission

•Develop an alternative wet weather plan which: 

 satisfies Regulator, 

 delivers long term environmental benefit; and

 supports the most efficient use of VCS investment

•Demonstrate leadership & innovation in wet 
weather planning

•New integrated modelling technology

•Wet weather water quality design criteria (UPM)
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Our integrated modelling approach
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Catchment Sewer WWTP RiverCatchment Sewer WWTP River

Separate Detailed Physical Models

Calibrated + Validated Surrogate Sub-Models

Catchment Sewer WWTP River

Integrated Model

Calibrated + Validated Individually
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Simplified integrated model in DHI WEST
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Odense city



14

NVREGN
NORDVEST RENSEANLÆG
Ared = 14.6ha | V = 1700m3

Vtransp. 1300 m3 | overløb
Qs 0l/s | Qmax = 600 l/s
t(a) 110min | SVK_5415

G60F60Y
Dyrupgårdvænget
Ared = 0ha | V =  - m3

Vtransp. 350 m3 | ø284
Qs 0l/s | Qmax = 190 l/s
t(a)  -min | SVK_5425

RVBASIN
EJBY MØLLE 
RENSEANLÆG

Ared = 99.4ha | V = 
7330m3
Vtransp. 7960 m3 | 0

Qs 0l/s | Qmax = 1850 
l/s
t(a) 5min | SVK_5425

B10F19Y
Ejby Møllevej / Stærmose
Ared = 5.5ha | V =  - m3

Vtransp.  - m3 | ø230 
Qs 0.62l/s | Qmax = 450 l/s
t(a) 10min | SVK_5417

J10F02V
Bogensevej 30
Ared = 4.1ha | V =  - m3

Vtransp.  - m3 | ø150->ø300
Qs 0.26l/s | Qmax = 30 l/s
t(a) 10min | SVK_5415

J11F03V
Næsbyhovedvej 10
Ared = 4.1ha | V =  - m3

Vtransp. 20 m3 | ø230
Qs 1.63l/s | Qmax = 23 l/s
t(a) 10min | SVK_5415

J11F04V
Kanalvej / Bådehavn
Ared = 1ha | V =  - m3

Vtransp.  - m3 | ø150
Qs 0.17l/s | Qmax = 20 l/s
t(a) 7min | SVK_5415

J12F02U
Lisevej 14P
Ared = 0.7ha | V =  - m3

Vtransp.  - m3 | ø300
Qs 0.07l/s | Qmax = 22 l/s
t(a) 7min | SVK_5415

J12F05V
Næsbyvej 120
Ared = 1.1ha | V =  - m3

Vtransp.  - m3 | ø300
Qs 0.2l/s | Qmax = 7-38 l/s
t(a) 7min | SVK_5415

J13F06V
Skjoldborgvej 45
Ared = 4.5ha | V =  - m3

Vtransp.  - m3 | ø150->ø400
Qs 0.27l/s | Qmax = 30 l/s
t(a) 10min | SVK_5415

J23F09V
Mads Hansens Vej
Ared = 0.9ha | V =  - m3

Vtransp.  - m3 | ø300
Qs 0.07l/s | Qmax = 60 l/s
t(a) 7min | SVK_5419

J30F10V
Jernbanevej 62 (Bøgelykken)
Ared = 0.1ha | V =  - m3

Vtransp. 900 m3 | ø200
Qs 2.68l/s | Qmax = 200 l/s
t(a) 5min | SVK_5415

J31F11V
Thulevej 15A
Ared = 16.9ha | V = 30m3

Vtransp.  - m3 | ø200
Qs 2l/s | Qmax = 60 l/s
t(a) 27min | SVK_5415

J40F12V
Tarupgårdvej 30
Ared = 17.6ha | V = 650m3

Vtransp.  - m3 | ø300
Qs 0l/s | Qmax = 79 l/s
t(a) 25min | SVK_5415

J50F13V
Rudgårdsvej 124
Ared = 4.3ha | V =  - m3

Vtransp. 50 m3 | V500
Qs 0.38l/s | Qmax = 140 l/s
t(a) 17min | SVK_5419

J50F14V
Stadionvej (Banegrøften)
Ared = 5.7ha | V =  - m3

Vtransp.  - m3 | ø250
Qs 0.72l/s | Qmax = 110 l/s
t(a) 10min | SVK_5419

J50F15V
Stadionvej (Atletik)
Ared = 4.5ha | V =  - m3

Vtransp. 20 m3 | ø400
Qs 0.42l/s | Qmax = 80 l/s
t(a) 17min | SVK_5419

J51F16V
Ole Worms Gade
Ared = 21.5ha | V =  - m3

Vtransp.  - m3 | ø800
Qs 1.86l/s | Qmax = 70 l/s
t(a) 25min | SVK_5422

J70F17V
Ruggårdsvej / Skellet
Ared = 1.2ha | V =  - m3

Vtransp.  - m3 | ø100
Qs 0l/s | Qmax = 10 l/s
t(a) 7min | SVK_5419

K13S21V
Kærsangervænget 9
Ared = 0.1ha | V =  - m3

Vtransp. 70 m3 | ø400
Qs 1.47l/s | Qmax = 60 l/s
t(a) 5min | SVK_5415

K20S22V
Ryds Å stien
Ared = 0ha | V =  - m3

Vtransp.  - m3 | ø350
Qs 0.23l/s | Qmax = 60 l/s
t(a) 5min | SVK_5422

K21F23V
Spangsvej 55
Ared = 2.5ha | V =  - m3

Vtransp.  - m3 | ø200
Qs 1.67l/s | Qmax = 40 l/s
t(a) 10min | SVK_5422

K40F24V
Spangsvej ved sti
Ared = 1.7ha | V = 290m3

Vtransp. 560 m3 | ø600
Qs 1.54l/s | Qmax = 150 l/s
t(a) 10min | SVK_5411

K40F25V
Spangsvej 98
Ared = 7.8ha | V =  - m3

Vtransp.  - m3 | ø600
Qs 2.68l/s | Qmax = 245 l/s
t(a) 82min | SVK_5411

K41F07U
Rugårdsvej 416P
Ared = 0.1ha | V =  - m3

Vtransp.  - m3 | ø100
Qs 0.07l/s | Qmax = 10 l/s
t(a) 7min | SVK_5411

K43F26V
Præstevej 52
Ared = 0.7ha | V = 210m3

Vtransp.  - m3 | ø250
Qs 0.04l/s | Qmax = 10 l/s
t(a) 7min | SVK_5411

K60F28V
Ejlstrup Hovedledning
Ared = 0ha | V = 1140m3

Vtransp. 40 m3 | ø300
Qs 0.01l/s | Qmax = 46 l/s
t(a) 5min | SVK_5411

K61F29V
Ejlstrupvej 215C
Ared = 7.7ha | V =  - m3

Vtransp. 20 m3 | ø700
Qs 0.43l/s | Qmax = 50 l/s
t(a) 20min | SVK_5411

K61F30V
Ejlstrupvej over for 122
Ared = 1.6ha | V =  - m3

Vtransp. 30 m3 | ø300
Qs 0.21l/s | Qmax = 50 l/s
t(a) 10min | SVK_5411

K62F31V
Ellekratvej 7
Ared = 2.8ha | V =  - m3

Vtransp.  - m3 | ø200
Qs 0.25l/s | Qmax = 40 l/s
t(a) 70min | SVK_5411

K65F01V
Munkerudgyden bag n15
Ared = 2.6ha | V =  - m3

Vtransp.  - m3 | ø200
Qs 0.12l/s | Qmax = 10 l/s
t(a) 27min | SVK_5422

K71F32V
Tyrsbjergvej / Åbakkevej
Ared = 0.6ha | V =  - m3

Vtransp.  - m3 | ø110
Qs 0.05l/s | Qmax = 10 l/s
t(a) 7min | SVK_5411

K72F33V
Kalørvej 196
Ared = 14.1ha | V = 710m3

Vtransp.  - m3 | ø300
Qs 1.24l/s | Qmax = 31 l/s
t(a) 25min | SVK_5411

K74F34V
Rugårdsvej 536
Ared = 0.2ha | V =  - m3

Vtransp.  - m3 | ø200
Qs 0.04l/s | Qmax = 10 l/s
t(a) 5min | SVK_5411

K80F35V
Ejlstrupvej bag 103
Ared = 7.7ha | V =  - m3

Vtransp. 50 m3 | ø250
Qs 0.36l/s | Qmax = 90 l/s
t(a) 60min | SVK_5411

K81F36V
Tornmarksvej 66
Ared = 0.9ha | V =  - m3

Vtransp.  - m3 | ø200
Qs 0.06l/s | Qmax = 9 l/s
t(a) 10min | SVK_5411

K83F37V
Vejruplunds 25
Ared = 2.6ha | V =  - m3

Vtransp.  - m3 | ø200
Qs 0.19l/s | Qmax = 50 l/s
t(a) 19min | SVK_5422

L13F38V
Bogensevej / Søgårdsvej
Ared = 4.8ha | V =  - m3

Vtransp. 80 m3 | V650
Qs 0.67l/s | Qmax = 140 l/s
t(a) 18min | SVK_5415

L13F39V
Bogensevej ved Dalsvinget
Ared = 3.5ha | V =  - m3

Vtransp. 30 m3 | ø300
Qs 0.66l/s | Qmax = 130 l/s
t(a) 10min | SVK_5415

L13F40V
Kroggårdsvej 28
Ared = 3.2ha | V =  - m3

Vtransp.  - m3 | ø300
Qs 0.36l/s | Qmax = 100 l/s
t(a) 10min | SVK_5415

M10F41V
Egestubben
Ared = 7.7ha | V =  - m3

Vtransp.  - m3 | ø200
Qs 0.93l/s | Qmax = 60 l/s
t(a) 14min | SVK_5415

M11F42V
Næsbyhave
Ared = 0.7ha | V =  - m3

Vtransp.  - m3 | ø200
Qs 0.08l/s | Qmax = 150 l/s
t(a) 7min | SVK_5415

M11F43V
Næsbyhave 81
Ared = 1ha | V =  - m3

Vtransp.  - m3 | ø200
Qs 0.13l/s | Qmax = 50 l/s
t(a) 7min | SVK_5415

M12F45V
Degnevænget 1
Ared = 1.1ha | V =  - m3

Vtransp.  - m3 | ø250
Qs 0.11l/s | Qmax = 60 l/s
t(a) 7min | SVK_5415

M20F46V
Smedebakken
Ared = 12.9ha | V = 90m3

Vtransp.  - m3 | ø250
Qs 1.72l/s | Qmax = 50 l/s
t(a) 25min | SVK_5415

M50F48V
Æbleskivegyden 29
Ared = 4.9ha | V = 0m3

Vtransp.  - m3 | ø500
Qs 0.54l/s | Qmax = 30 l/s
t(a) 17min | SVK_5411

N10F50U
Slettensvej
Ared = 1.6ha | V =  - m3

Vtransp. 260 m3 | Pumpe
Qs 1.09l/s | Qmax = 233 l/s
t(a) 10min | SVK_5415

N10F50V
Slettensvej 93
Ared = 9ha | V =  - m3

Vtransp.  - m3 | ø200
Qs 0.89l/s | Qmax = 40 l/s
t(a) 25min | SVK_5415

N31F51V
Anderupvej
Ared = 4.1ha | V = 90m3

Vtransp.  - m3 | ø500
Qs 2.18l/s | Qmax = 20 l/s
t(a) 22min | SVK_5415

N32F52V
Slettensvej 157
Ared = 0.6ha | V =  - m3

Vtransp.  - m3 | ø200
Qs 0.07l/s | Qmax = 40 l/s
t(a) 7min | SVK_5415

N50F53V
Grønnegyden 2F
Ared = 0.2ha | V =  - m3

Vtransp.  - m3 | ø150
Qs 0.02l/s | Qmax = 10 l/s
t(a) 5min | SVK_5415

N50F56V
Høstlyngen 38
Ared = 8.5ha | V = 210m3

Vtransp. 40 m3 | ø300
Qs 16.45l/s | Qmax = 25 l/s
t(a) 42min | SVK_5415

N51F57V
Grønnegyden 150
Ared = 5.9ha | V =  - m3

Vtransp.  - m3 | ø250
Qs 0.4l/s | Qmax = 10 l/s
t(a) 22min | SVK_5415

N52F17U
Cecilievej 11
Ared = 0.7ha | V =  - m3

Vtransp.  - m3 | Pumpe
Qs 0.14l/s | Qmax = 12 l/s
t(a) 7min | SVK_5415

N53F58V
Otterupvej / Strandlykkevej
Ared = 1.3ha | V =  - m3

Vtransp. 60 m3 | ø200
Qs 0.17l/s | Qmax = 7 l/s
t(a) 10min | SVK_5415

N53F59V
H.C. Lumbyes vej 99
Ared = 1.2ha | V =  - m3

Vtransp.  - m3 | ø250
Qs 0.15l/s | Qmax = 50 l/s
t(a) 10min | SVK_5415

O40F60V
Stigevej 324
Ared = 13.7ha | V = 490m3

Vtransp.  - m3 | Flere
Qs 2.28l/s | Qmax = 11 l/s
t(a) 22min | SVK_5415

A11F01Y
Albanigade
Ared = 4.6ha | V =  - m3

Vtransp.  - m3 | ø240
Qs 4.48l/s | Qmax = 83 l/s
t(a) 10min | SVK_5419

A20F02Y
Ejby Møllevej / Svendsgade
Ared = 12.4ha | V =  - m3

Vtransp. 190 m3 | ø800
Qs 3.28l/s | Qmax = 1300 l/s
t(a) 15min | SVK_5417

A20F04Y
Palnatokesvej
Ared = 26.3ha | V =  - m3

Vtransp.  - m3 | ø200
Qs 2.96l/s | Qmax = 130 l/s
t(a) 35min | SVK_5417

A20F03Y
Christiansgade 108
Ared = 0.5ha | V =  - m3

Vtransp.  - m3 | ø230
Qs 0.12l/s | Qmax = 20 l/s
t(a) 7min | SVK_5417

A30F05Y
Nonnebakken
Ared = 20.5ha | V =  - m3

Vtransp.  - m3 | ø800
Qs 1.88l/s | Qmax = 260 l/s
t(a) 20min | SVK_5419 A31F06Y

Hunderupvej
Ared = 4.1ha | V =  - m3

Vtransp. 50 m3 | ø700
Qs 0.45l/s | Qmax = 150 l/s
t(a) 10min | SVK_5419A32F07Y

Allegade
Ared = 4.4ha | V =  - m3

Vtransp. 50 m3 | V500
Qs 0.3l/s | Qmax = 150 l/s
t(a) 15min | SVK_5419 A32F08Y

Langelinie / Kastanievej
Ared = 2.2ha | V =  - m3

Vtransp.  - m3 | V500
Qs 0.13l/s | Qmax = 155 l/s
t(a) 10min | SVK_5419

A33F09Y
Langelinie / Platanvej
Ared = 5.4ha | V =  - m3

Vtransp.  - m3 | V500
Qs 0.81l/s | Qmax = 180 l/s
t(a) 20min | SVK_5419 A34F10Y

Finsens Allé / Langelinie
Ared = 7.2ha | V =  - m3

Vtransp.  - m3 | ø150
Qs 1.05l/s | Qmax = 145 l/s
t(a) 40min | SVK_5419A35F11Y

Langelinie / 
Hannerupsgårdvej

Ared = 10.9ha | V =  - m3
Vtransp.  - m3 | ø500
Qs 1.85l/s | Qmax = 150 l/s

R40F04E
Hjulmandsstrædet
Ared = 3.1ha | V =  - m3

Vtransp.  - m3 | ø400
Qs 0.55l/s | Qmax = 160 l/s
t(a) 10min | SVK_5417

R54F05E
Stat Ene vej 138
Ared = 1.6ha | V =  - m3

Vtransp.  - m3 | ø160
Qs 0.11l/s | Qmax = 10 l/s
t(a) 10min | SVK_5429

R62F06E
Fraugde Rens (Østparken)
Ared = 9.4ha | V = 360m3

Vtransp. 280 m3 | ø200
Qs 1.51l/s | Qmax = 35 l/s
t(a) 15min | SVK_5429R63F07E

Fraugde Byvej 2
Ared = 2ha | V =  - m3

Vtransp.  - m3 | ø200
Qs 0.59l/s | Qmax = 70 l/s
t(a) 10min | SVK_5429

R70F76S
Thorup Bygade
Ared = 10.8ha | V = 1090m3

Vtransp.  - m3 | ø200
Qs 1.87l/s | Qmax = 45 l/s
t(a) 40min | SVK_5429

S60F10E
Syvhøjevej, Højby
Ared = 8.7ha | V = 600m3

Vtransp.  - m3 | ø200
Qs 1.51l/s | Qmax = 25 l/s
t(a) 25min | SVK_5429

S64F17E
Højby Skovvej
Ared = 14.3ha | V = 530m3

Vtransp.  - m3 | ø226
Qs 1.51l/s | Qmax = 40 l/s
t(a) 35min | SVK_5429

S71F12E
Lindved Møllevej 55
Ared = 1ha | V =  - m3

Vtransp.  - m3 | ø200
Qs 1.32l/s | Qmax = 40 l/s
t(a) 7min | SVK_5429

T60F13E
Vandmøllevej
Ared = 7ha | V =  - m3

Vtransp.  - m3 | ø250
Qs 0.51l/s | Qmax = 30 l/s
t(a) 25min | SVK_5429

T62F14E
Barmosevej
Ared = 1.6ha | V =  - m3

Vtransp.  - m3 | ø400
Qs 0.22l/s | Qmax = 40 l/s
t(a) 10min | SVK_5429

T70F15E
Allerup Bygade bag nr. 14
Ared = 2.8ha | V =  - m3

Vtransp.  - m3 | ø250
Qs 0.06l/s | Qmax = 30 l/s
t(a) 10min | SVK_5429

A37F12Y
Langelinie 72
Ared = 6ha | V =  - m3

Vtransp.  - m3 | ø290
Qs 0.75l/s | Qmax = 45 l/s
t(a) 35min | SVK_5419

A37F13Y
Langelinie
Ared = 0.3ha | V =  - m3

Vtransp.  - m3 | ø240
Qs 0.07l/s | Qmax = 16 l/s
t(a) 7min | SVK_5419

A38F14Y
Langelinie / Engvej
Ared = 5.8ha | V =  - m3

Vtransp.  - m3 | ø360
Qs 0.67l/s | Qmax = 20 l/s
t(a) 20min | SVK_5427

A39F15Y
Erik Bøghs Sti
Ared = 1.4ha | V =  - m3

Vtransp.  - m3 | ø310
Qs 0.26l/s | Qmax = 11 l/s
t(a) 10min | SVK_5427

A40F16Y
Klosterbakken
Ared = 6ha | V =  - m3

Vtransp. 390 m3 | 
ø241/ø450
Qs 1.58l/s | Qmax = 200 l/s

A50F17Y
Filosofgangen / Sluden
Ared = 33.1ha | V =  - m3

Vtransp. 50 m3 | 
Tragt,1*1.1m
Qs 6.42l/s | Qmax = 650 l/s

A71F18Y
Sdr. Boulevard
Ared = 1.9ha | V =  - m3

Vtransp.  - m3 | V500
Qs 0.34l/s | Qmax = 50 l/s
t(a) 7min | SVK_5419

F10F27Y
Palnatokesvej
Ared = 2.5ha | V =  - m3

Vtransp.  - m3 | 2xø230
Qs 0l/s | Qmax = 40 l/s
t(a) 10min | SVK_5417

F10F28Y
Gasværksgrunden
Ared = 23.3ha | V =  - m3

Vtransp.  - m3 | ø230
Qs 8.85l/s | Qmax = 270 l/s
t(a) 20min | SVK_5417

F20F02P
Vinkælderrenden
Ared = 12ha | V = 1600m3

Vtransp.  - m3 | Pumpe
Qs 1l/s | Qmax = 285 l/s
t(a) 10min | SVK_5417

F20F30Y
Victoriagade
Ared = 93.2ha | V =  - m3

Vtransp.  - m3 | V1600
Qs 11l/s | Qmax = 1100 l/s
t(a) 30min | SVK_5417

F40F35Y
Heltengen
Ared = 33ha | V = 3000m3

Vtransp. 230 m3 | ø230/ø380
Qs 0l/s | Qmax = 1800 l/s
t(a) 32min | SVK_5417

F40F37Y
Påskestræde
Ared = 0.8ha | V =  - m3

Vtransp.  - m3 | ø104
Qs 0.25l/s | Qmax = 13 l/s
t(a) 7min | SVK_5419

F40F38Y
Albanigade
Ared = 10.3ha | V =  - m3

Vtransp.  - m3 | Ø160
Qs 0.68l/s | Qmax = 150 l/s
t(a) 10min | SVK_5419

F40F40Y
Brogade ved Frederiks Bro
Ared = 1.3ha | V =  - m3

Vtransp.  - m3 | ø1450
Qs 43l/s | Qmax = 15 l/s
t(a) 7min | SVK_5419

F43F41Y
Sdr. Boulevard / 
Filosofgangen

Ared = 46.6ha | V =  - m3
Vtransp.  - m3 | ø400
Qs 0.84l/s | Qmax = 405 l/s

t(a) 30min | SVK_5419

F50F42Y
Sdr. Boulevard (OB's Baner)
Ared = 1.5ha | V =  - m3

Vtransp. 30 m3 | ø400
Qs 0l/s | Qmax = 35 l/s
t(a) 7min | SVK_5419

F52F43Y
Sdr. Boulevard
Ared = 6.4ha | V =  - m3

Vtransp.  - m3 | ø315
Qs 1.58l/s | Qmax = 90 l/s
t(a) 25min | SVK_5419

F60F44Y
Sdr. Blvd. / ved Zoo
Ared = 15.9ha | V =  - m3

Vtransp. 300 m3 | ø280
Qs 3.94l/s | Qmax = 135 l/s
t(a) 40min | SVK_5427

F64F45Y
Carl Baggers Allé / Stergå
Ared = 17.6ha | V =  - m3

Vtransp. 40 m3 | ø700
Qs 1.09l/s | Qmax = 400 l/s
t(a) 40min | SVK_5427

F64F46Y
Prins Haralds Allé / Vædde
Ared = 4.2ha | V =  - m3

Vtransp.  - m3 | ø350
Qs 0.27l/s | Qmax = 60 l/s
t(a) 10min | SVK_5427

F67F47Y
Sanderumvej 113
Ared = 6ha | V =  - m3

Vtransp.  - m3 | ø250
Qs 0.64l/s | Qmax = 45 l/s
t(a) 40min | SVK_5422

F70F51Y
Gurlis Allé
Ared = 2.9ha | V =  - m3

Vtransp.  - m3 | ø100
Qs 0.39l/s | Qmax = 400 l/s
t(a) 10min | SVK_5427

F90F52Y
Bergsøes Plads
Ared = 30.7ha | V =  - m3

Vtransp.  - m3 | ø300
Qs 2.1l/s | Qmax = 65 l/s
t(a) 25min | SVK_5427

G20F53Y
Dalum
Ared = 59.2ha | V = 3280m3

Vtransp.  - m3 | Ø600
Qs 3.95l/s | Qmax = 200 l/s
t(a) 20min | SVK_5427

G32F54Y
Søparken/Motorvej
Ared = 4.4ha | V =  - m3

Vtransp.  - m3 | ø200
Qs 0.56l/s | Qmax = 48 l/s
t(a) 30min | SVK_5427

G40F55Y
Skt. Klemens Vej 10
Ared = 7ha | V = 300m3

Vtransp.  - m3 | ø250
Qs 0.97l/s | Qmax = 55 l/s
t(a) 25min | SVK_5427

G50F09P
Fangelvej 21
Ared = 1.4ha | V =  - m3

Vtransp.  - m3 | Pumpe
Qs 0.48l/s | Qmax = 40 l/s
t(a) 115min | SVK_5425

G51F10P
Fangelvej 59
Ared = 7.7ha | V = 540m3

Vtransp.  - m3 | Pumpe
Qs 0.56l/s | Qmax = 12 l/s
t(a) 5min | SVK_5425

G60F61Y
Dyrupgårdvænget
Ared = 17.9ha | V =  - m3

Vtransp.  - m3 | V800
Qs 1.04l/s | Qmax = 1150 l/s
t(a) 5min | SVK_5427

G70F62Y
Lettebækvej 438
Ared = 4.7ha | V = 30m3

Vtransp.  - m3 | ø181
Qs 0.45l/s | Qmax = 32 l/s
t(a) 30min | SVK_5427

G71F12P
Brogårdsvej 75
Ared = 0.7ha | V =  - m3

Vtransp.  - m3 | Pumpe
Qs 0.03l/s | Qmax = 19 l/s
t(a) 5min | SVK_5427

G71F68Y
Lettebækvænget 72
Ared = 46.6ha | V = 2650m3

Vtransp. 80 m3 | 2 * ø200
Qs 4.21l/s | Qmax = 130 l/s
t(a) 7min | SVK_5425

G75F65Y
Hvenetved
Ared = 0.4ha | V =  - m3

Vtransp.  - m3 | ø104
Qs 0.08l/s | Qmax = 8 l/s
t(a) 65min | SVK_5425

G80F66Y
Brændekilde
Ared = 5.1ha | V = 670m3

Vtransp.  - m3 | ø200/ø80
Qs 1.07l/s | Qmax = 26 l/s
t(a) 5min | SVK_5425

P41F03E
Mindelundsvej 10
Ared = 1.6ha | V =  - m3

Vtransp.  - m3 | ø238
Qs  -l/s | Qmax = 20 l/s
t(a) 7min | SVK_5417

P40F01E
Krogen 12
Ared = 2.8ha | V =  - m3

Vtransp.  - m3 | ø200
Qs 2.21l/s | Qmax = 50 l/s
t(a) 10min | SVK_5417

P41F02E
Mindelundsvej 76
Ared = 7.4ha | V =  - m3

Vtransp.  - m3 | ø300
Qs 2.1l/s | Qmax = 45 l/s
t(a) 20min | SVK_5417

NOE_IND
NØ renseanlæg
Ared = 1.5ha | V =  - m3

Vtransp. 30 m3 | ø1000
Qs 37236.67l/s | Qmax = 400 
l/s

t(a) 10min | SVK_5417

B10F22Y
Bøgevej
Ared = 76.7ha | V = 4390m3

Vtransp.  - m3 | ø500
Qs 19.44l/s | Qmax = 400 l/s
t(a) 65min | SVK_5417

C10F23Y
Ejbygade / Ejby Kirkevej
Ared = 3.4ha | V =  - m3

Vtransp.  - m3 | ø250
Qs 0.51l/s | Qmax = 20 l/s
t(a) 10min | SVK_5417

C11F25Y
Ejbygade v. Toftevej
Ared = 27.6ha | V =  - m3

Vtransp.  - m3 | ø400
Qs 4.08l/s | Qmax = 105 l/s
t(a) 25min | SVK_5417

D10F26Y
Ejby Møllevej / Sct. Jør
Ared = 12.7ha | V =  - m3

Vtransp.  - m3 | ø300
Qs 0l/s | Qmax = 78 l/s
t(a) 25min | SVK_5417

J10F01V
Samleledning, Bolbro
Ared = 21.3ha | V = 90m3

Vtransp. 80 m3 | ø300
Qs 1.94l/s | Qmax = 420 l/s
t(a) 30min | SVK_5415

Odense Kanal / andre recipienter

Odense Å/ SYD2

Viemoserenden

Hottemoserenden

Ryds Å

Bolbrorenden

Nedre del Stavids Å

Øvre del Stavids Å

Hedebækken

Fraugde Bæk

Vejrup Å

RECIPIENTER

Lindved Å

ODENSE OPLANDE:

F70F70Y
DALUM
Ared = 45.5ha | V = 3130m3

Vtransp.  - m3 | (ø400)
Qs 0l/s | Qmax = 200-500 l/s
t(a) 40min | SVK_5427

J20F01D
Dronning Olgas Vej 35
Ared = 9.1ha | V =  - m3

Vtransp.  - m3 | ø300
Qs 0.79l/s | Qmax = 50 l/s
t(a) 20min | SVK_5419

J20F08V
Åløkkevænget 25
Ared = 0.7ha | V =  - m3

Vtransp.  - m3 | Pumpe
Qs 0.05l/s | Qmax = 13 l/s
t(a) 7min | SVK_5415

J22F005
Pakhusgården 56
Ared = 2.2ha | V =  - m3

Vtransp. 170 m3 | ø300
Qs  -l/s | Qmax = 230 l/s
t(a) 7min | SVK_5419

F30F62O
HAVNE-UDLØB
Ared = 20.4ha | V = 

10460m3
Vtransp.  - m3 | Pumpe
Qs 0l/s | Qmax = 100/125 l/s

R38F03E
Utzons Allè
Ared = 4.7ha | V =  - m3

Vtransp. 3170 m3 | ø1400
Qs  -l/s | Qmax = 1100 l/s
t(a) 200min | SVK_5417

Overløb til Havneudløb

Overløb til DALUM bygværket

INTERNE OVERLØB

J74F20V
Rugårdsvej 140
Ared = 96.1ha | V = 70m3

Vtransp.  - m3 | ø1800
Qs 12.73l/s | Qmax = 400 l/s
t(a) 48min | SVK_5419

F72F63Y
Dalumvej 112
Ared = 11.4ha | V =  - m3

Vtransp. 1410 m3 | ø400
Qs  -l/s | Qmax = 200 l/s
t(a) 120min | SVK_5427

Odense Å/ SYD1

Odense Å/ VEST

Odense Å/ MIDT

Odense Å/ NORD

Odense Å/ ØST

Odense Å/ NØ

Borreby Møllebæk
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Odense ‘simplified’ modelNV WRRF

EM WRRF

NOE WRRF

sewers

rivers

Odense integrated model in DHI WEST
1 year @ 1 minute time-step in 1.5 hours
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Monitoring program for river model
calibration / validation

DO, NH4, 
temperature, pH, 
conductivity
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Example of using the model to support 
decision making 

• Current situation

• Scenario 1 (default regulator plan)

– 9300m3 of new storage at 9 locations

– 3 upgraded pumping stations

• Scenario 2 (lower cost alternative across collection & treatment)

– 700m3 of new storage at 1 location

– 11 upgraded pumping stations

– Enhanced wet weather treatment at 1 WWRF 
(full biological treatment up to 2,500m3/hr then settling/sand/filters up to 
10,000m3/hr)
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Scenarios – WRRF (biology and total) effluent loads 

 -
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 1.00

 1.50

 2.00

 2.50

curr sc1 sc2

.NV_bio_eff_s.L_NH ton/y

 2.20

 2.25

 2.30

 2.35

 2.40

 2.45

 2.50

 2.55

 2.60

curr sc1 sc2

NV effluent NH4 ton/y

 -

 5.00

 10.00

 15.00

 20.00

 25.00

curr sc1 sc2

.NV_bio_eff_s.L_TSS ton/y

 17.00

 18.00

 19.00

 20.00

 21.00

 22.00

 23.00

 24.00

curr sc1 sc2

.NV_effluent_s.L_TSS ton/y



21

Scenarios – CSOs 
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Some results

UIAc salm.
1 - 5 h 6 - 24 h > 24 h

Tolerated 12 0.065 0.025 0.018 1 3 1 4.0 16.0 2.0 1 2 1 0.0 11.0 2.0 1 1 1 1.0 7.0 1.0

frequency  4 0.095 0.035 0.025 1 4 1 0.0 8.0 2.0 1 1 1 0.0 2.0 1.0 1 1 1 0.0 1.0 1.0

per year 1 0.105 0.04 0.03 1 5 2 0.0 5.0 1.0 1 4 2 0.0 2.0 1.0 1 2 2 0.0 1.0 1.0

DO salm.
1 - 5 h 6 - 24 h > 24 h

Tolerated 12 5 5.5 6 1 1 1 5.0 7.0 3.0 1 1 1 2.0 6.0 2.0 1 1 1 2.0 3.0 1.0

frequency  4 4.5 5 5.5 1 4 1 2.0 8.0 2.0 1 3 1 2.0 5.0 1.0 1 1 1 2.0 1.0 1.0

per year 1 4 4.5 5 4 5 2 3.0 7.0 1.0 2 4 2 1.0 4.0 1.0 4 2 2 2.0 1.0 1.0

Duration of the event

Duration of the event

curr sc1 sc2
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Closing remarks

• Integrated model approach gives fresh insight into wet weather 
dynamics  (ww collection |stormwater | treatment | river) & whole 
system operating costs

• Simplicity & simulation speeds allows proper sensitivity testing & 
uncertainty analysis & robust scenario testing

• Integrated model adds value to detailed modelling already completed

• Model is being used before validation is complete

• Regulatory approach is focussed on demonstrating the achievement of 
an EQS in a model - replacing concerns about CSO frequencies & 
volumes

• Danish Regulator is on-board following workshops in September 2015

• VCS, Regulator and CH2M working in partnership to develop a long 
term wet weather plan



The End




