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

1982¢ 1995 Direct precipitation plar(CEPTuilt insiderock caverns

1989¢ Nitrification requiredandretrofit with new compactCEPBettling
tanks

1990¢ New standard : Nemovalrequired

1991¢ 1995Retrofitting planned andexecuted targeting N removal, without
footprint expansion.

1993- Digestors in operation

1996¢ N-removal in operation

I Wastewater process:
A CEPT
A Nitrification/post-denitrificationin biofilters
I New sludge treatment facilities:
A Mechanical thickeners installed
A Ammonium stripping on sludge water (1997)
2003Filterpresgetrofitted for thermal vacuum drying

2008¢ New stormwaterplant basedon Actiflo in operation



Transport tunnel, supplies and overflows
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42 km, 3-3.5mdim:
Overflows
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565 000 persons
400 tons P
3000 tons N

Treats 2-11 m3/s
95-115 mill m® /year



The rock cavern system

A Plantdesignedor 4.8 n#/sec

A8 parallellines

removalin BAF's

A6 linesof N-

A2.6¢ 2.8 nilsec

A2 linesof CEPT (stormwater)

Deepsludgeblanketlamella

settlingtanks

ANew stormwater plant (RVR)

basedon Actiflo

AThe tunnelrepresentsa

reservoirof 150-200.000 m



Flow sheet of existing plant
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Overviewof basinhalls andlow path




Overviewc Flowsat VEAS, 2008012

Vannmengder i arene 2008-2012
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Overflow RW plant
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2012

2012:
ATreatedwater : 105106 m3
(99,2 %)
Alnmainplant  : 9910 m3
(94,0%)
o Biolchem :90,310°m:
(86,0 %)
0 Chem(CEPT): 80 m3
(8,2%)
Aln RVR BB M3
(86,0 %)
o Chemical :4P0fm3
(4,0 %)

o Mechanicat 1,4106m3
(rist) (1,3%)

A Untreatedoverfl. 0,93-106 m3
(in tunnel system) (0,9 %)



Suppliedandtreated wastewaterflows
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Overalltreatmentresults2011

2011 Total-P | Tota-N | TOC* SS Alkalinity
(mg PI") | (mgNI") | (mgl") | (mgl') | (meqvl’)
Inlet 3.3 26 70 209 3.3
Outlet 0.26 7.7 15 10.5 2.2
*TOC = Total Organic Carbon
Temperature: 5—16 °C
Planning for 2030
SS BOD | TOC | TotP | TotN | NH-N | TOR,,
mg/I mg/I mg/I mg/I mg/I mg/l | mg O/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 2012030 52 52 40 61 61 75 58
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Coagulantddition

Pre-precipitation starts in the grit-chambers
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17,7 m 44m  147m 14,7 m 12,7 m 10.75m 10,75 m

N1 N3
6.0m DN1 DN3

Maskin Rent
Sed 3,7m om vanns

bass.

157 m N2 N4 DN2 DN3

A=278m A =4x87=348%m A=200m A =4 x65=260Mm
D=10,5m D =5 m (til filterbunn) D=6m D = 4,4 m til filterbunn)



ThedeepCEPBettlingtank

o 1 = ! Number of tanks6
N 5 ,.“__& - N Brutto area:
o GO L] T A Pertank: 27802 (15,7 m x 17,7 m)
s’t\\ n.mlr*\\x\\eﬁ\wh\\ M§ A Total:1668m?
N § Depth:10,5 m
; (12m fracenterbottom to surface

A7

< A

Lamellas

A Length 71,5 cm

A Distancebetween 12,5 cm
A Angle:60°
Surfaceoverflowrate

A Dailyoperation: 4.5¢ 7 m/h
A Peakflow: max12m/h
Sludgeconc Out : 3.5 % DS
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Similartank at Hgvringen WWTP
Trondheim

Numberof tanks: 4

Size

AArea: 225
wVolume 2025 m3
AB/W: 15 x 15 m
ADepth: 9m

Overflow rate,
w5,0 m/h at Q.
w7,8 m/h at Q. xsdim

Overflowrate on projectd area
w0,6 m/h at Q;,

w0,9m/h at Q. ksdim
wSubmerged overflow pipes

wBottom scraper




SS versusirbidity ¢ VEAS Sed8

VEAS SEDS
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Separatiorperformance
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Thenitrification filters - BIOFOR

w UpflowBAF

w Cocurrent, intermittent

Biolite backwash

w Expanded clay or expanded shz
media

¢ 3.50r 4.5 mmround
¢ 2.7 mm angular

ash Water

Loosening Raw Water

{Scour)
Air

w Even water and air distribution

w High velocities

w Need good screening upstream




Thenitrification filters

TR
[ Numberof filter cells 24 (4 x 6)
' EacHfilter
o A Area: 87 rA(14,7m x ém)
A Filtervolume 330m3
Waterdepth: 6,6 m
A Depthabovefilter bottom: 5,2 m
A Graveldepth: 0,3 m
o A Filterdepth: 3,8 m
B SRk A Depthabovefilter: 1,1 m
X _ A GEMEH
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Biofilter loadingrate vstemperature
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Nitrification removalvsloadingrate

Nitrification rate, g NH-N/m3d
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Nitrification rate, g NH-N/m3d

Nitrification rate vstemperature
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Nitrification rate, g NH-N/m3d

Influenceof particleloading
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NH;-N, mg1

Diurnalvariations
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DOout of filters vstemperature

DOout of filter, g G/m?3

Temperature °C



