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Whereis Norway, Oslo and VEAS WWTP



VEAS - the history 

Å 1970'ies - Discussions on location and process for VEAS WWTP for prevention 
of eutrophication of the Oslo fjord 

Å 1982 ς1995 Direct precipitation plant (CEPT) built insiderock caverns
Å 1989 ςNitrification requiredand retrofit with newcompactCEPT settling

tanks 
Å 1990 ςNew standard : N-removalrequired
Å 1991 ς1995 Retrofitting planned and executed, targeting N- removal, without 

footprint expansion. 
Å 1993 - Digestors in operation 
Å 1996 ςN-removal in operation 

ïWastewater process:
ÅCEPT
ÅNitrification/post-denitrificationin biofilters

ï New sludge treatment facilities:
ÅMechanical thickeners installed
ÅAmmonium stripping on sludge water (1997)

Å 2003 Filterpressretrofitted for thermal vacuum drying
Å 2008 ςNew stormwater-plant basedon Actiflo in operation





The rock cavern system

ÅPlant designedfor 4.8 m3/sec

Å8 parallellines

Å6 lines of N-removalin BAF's
Å2.6 ς2.8 m3/sec

Å2 lines of CEPT (stormwater)
Deep sludgeblanket lamella
settlingtanks

ÅNew stormwater plant (RVR)
basedon Actiflo

ÅThe tunnel representsa 
reservoirof 150-200.000  m3
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OverviewςFlowsat VEAS, 2008-2012

2012:
ÅTreatedwater : 105.106 m3

(99,2 %)

ÅIn mainplant     : 99.106 m3

(94,0 %)
o Biol/chem : 90,3 .106 m3

(86,0 %)
o Chem(CEPT): 8,7.106 m3

(8,2 %)

ÅIn RVR                    : 5,6 .106 m3

(86,0 %)
o Chemical     : 4,2.106 m3

(4,0 %)
o Mechanical: 1,4.106 m3

(rist)   (1,3 %)

ÅUntreatedoverfl. 0,93 .106 m3

(in tunnel system) (0,9 %)

Main 
plant             

RW plant           Overflow



Suppliedand treatedwastewater flows

Q50%= 2,8 m3/sec , Q90%= 5,9 m3/sec, Q95%= 7,3 m3/sec, Q99%= 9,0 m3/sec

l/sec

50 % 90 % 99 %

Max. cap.
bio- step

Max. cap.
mainplant

Max. cap.
incl. RVR

Absolutemax. 
cap. at rainstorm

Supplied2011 Sum treated 2011



Overall treatment results2011

SS 
mg/l

BOD 
mg/l

TOC
mg/l

Tot P
mg/l

Tot N
mg/l

NH4-N
mg/l

TOFdypv

mg O2/l

VEAS, 2011 10,5 8,4 15 0,26 7,7 4,4 39,5

VEAS, 2030 5 4 8 0,10 3,0 1,0 15,3

% reduksjon 2011-2030 52 52 40 61 61 75 58

Planning for 2030



Screening



Coagulantaddition



A = 278 m2

D = 10,5 m
A = 4 x 87 = 348 m2

D = 5 m (til filterbunn)
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The deepCEPT settlingtank

Number of tanks: 6 
Brutto area: 
Å Per tank: 278 m2 (15,7 m x 17,7 m) 
Å Total: 1668 m2

Depth: 10,5 m 
(12 m fra centerbottom to surface)

Lamellas:
Å Length: 71,5 cm
Å Distancebetween: 12,5 cm
Å Angle: 60°
Surfaceoverflowrate
Å Dailyoperation: 4.5 ς7 m/h
Å Peak flow: max12 m/h
Sludgeconc. Out : 3.5 % DS



Similartank at Høvringen WWTP, 
Trondheim

Numberof tanks: 4

Size: 
ÅArea : 225 m2

ωVolume: 2025 m3
ÅB/W: 15 x 15 m 
ÅDepth:  9 m 

Overflow rate, 
ω5,0 m/h at Qdim

ω7,8 m/h at Qmaksdim

Overflow rate on projectd area 
ω0,6 m/h at Qdim
ω0,9 m/h at Qmaksdim

ωSubmerged overflow pipes

ωBottom scraper 



SS versus turbidity ςVEAS Sed8
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Separationperformance
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ω UpflowBAF

ω Co-current, intermittent 
backwash

ω Expanded clay or expanded shale 
media
ς 3.5 or 4.5 mm round
ς 2.7 mm angular

ω Even water and air distribution

ω High velocities

ω Need good screening upstream

The nitrification filters - BIOFOR



The nitrification filters

Numberof filter cells: 24 (4 x 6)
Eachfilter
Å Area : 87 m2 (14,7m x 6 m)
Å Filter volume: 330 m3

Water depth: 6,6 m
Å Depth abovefilter bottom: 5,2 m
Å Graveldepth: 0,3 m
Å Filter depth: 3,8 m
Å Depth abovefilter: 1,1 m 
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Nitrificationremovalvsloadingrate
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Nitrificationrate vstemperature

=˼ 1.035

N
itr

ifi
ca

tio
n

ra
te

, 
 g

 N
H 4

-N
/m

3
d

Temperature, oC



Influenceof particleloading
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Diurnalvariations



DO out of filters vstemperature
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