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INTRODUCTION

d SSOs |
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 Integrated modeling of the urban drainage system

« Sewer
- WWTP Long term numerical simulations
- Water bodies When / How we have to perform 77
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WQA: SPANISH CONTEXT

\\

* No national regulation (not yet)
* Local and regional administrations: ES standards
 CHN 1995 regulations:

— Low specific retention volume: 4 — 9 m3/net ha
— Wet/Dry weather flow ratios: 7

« Canal Isabel Il (2006):

— CSO tank volume: up to 20 m3/net ha
— Large Wet/Dry weather flow ratios: 10

* Moving to EQS standards !!!

Plan de Aguas Pluviales Cataluna:
UPM procedure (20 to 70 m3/net ha)
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ITOGHSs: Galician Regulations

« Technical Regulations for Galician Hydraulic
Works : ITOHGs

OB: planning, design and management of sewers

* Practioners and administration point of view
www.augasdegalicia.xunta.es/gl/ITHOG.htm
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CSO tank design: SIMPLIFIED CRITERION

* Only for small catchments (<10 net-ha)
* V= SUP -V

tan ImpArea spec

. Minimum specific storage volume (m3/net ha) for CSO tank sizing.
Maximum discharge to WWTP= 3DWF

Rural Urban

Sensitive Areas 80 100

Non Sensitivity Areas 60 80
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CSO tank design: COMPLETE CRITERION

Definition of the water quality
criteria

Emission Standards Environmental
- CSO frequency Quality
- % Runoff Standards

Definition of the rainfall profiles

Development of the Urban
System model

Development of the different
scenario analysis
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15 — 20 spills

85 % -90 %

EQS (UPM)

“mean year

SWMM
modelling
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LUGO SEWERAGE SYSTEM
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LUGO SEWER SYSTEM WORKS

. Chanca &

1) Rato

Ira wWorks

Fervedo
(2004)
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LUGO SEWER SYSTEM

ORKS

2) Mino River main
trunk (2008)

— 8 CSO tanks
(ES, 20 — 60 m3/net-ha)
.

3) WWTP (2011)

4) Louzaneta
catchment (under
development)

» WQA approach

FIS for DO and ammonia
(UPM)
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Sewerage system model

« SWMM semi-distributed model:

— 21 catchments (153 subcatchments)
— 21 CSO structures

* Pluviometric “average year” 2008

ALM. DEL CEAD

« Model calibration: Casas CS
« No SWMM quality model
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River Water Quality model

* Turbillon code (GEAMA)

— 2D shallow water code with turbulence (Cea, 2006)
— Coupled Water quality model (Chapra 1997, Cea 2011)

ohu.
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Water Quality model INPUTS

* River bathymetry and
roughness (Manning)

* River quantity and quality
= data SAICA station :

— daily flow, DO, T%, NH,*

CSO guantity and quality

Mifio & Louzaneta CASAS spill EMC 70
Rato, Chanca, ... GEAMA database 220

 Kinetic constants: k,=0.35 d1, B,=0.2 d%, B,=1.0 d
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Model results: ES

\\

« Large dispersion of ES values
* No clear correlation with tank volume

« Better performance of Mifno river CSO tanks
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Model results: water quality model

V159

River Mino reach |
V14 ¢

DO, BOD, NH4+ v12:'t\__,,1?y71.1.v1p‘
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Model results: water quality model

River Mino reach

DO, BOD, NH,*
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Model results: EQS

River Mino reach

DO, BOD, NH,*
Detailed analysis 3 points

FIS standard for salmonyd fishery

DISSOLVED TOTAL AMMONIA
OXYGEN

Return period / 1h 6h 24 h 1lh 6h 24 h
Duration
1 month 12
3 months 8*
1 year 5*
1 month 11
3 months 5
1 year 4*
1 month 17*
3 months 10*
1 year 4*

Control point C9
(N° exceedances)

Control point C13
(N° exceedances)

Control Point C15
(N° exceedances)
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CONCLUSIONS

\Vf

Successful application of SWMM +
TURBILLON to river Mino quality modelling

Application of UPM procedure to LUGO
» DO levels depends on base river and CSO values
» FIS ammonia criterion is fulfilled for salmonid fisheries

Future research
» Dual — drainage modelling (Fraga et al, UDM—poster)

» Include river measurements / WWTP / long term
simulations (more than 1 year)

» Sensitivity and uncertainty analysis
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CSO tank design: SIMPLIFIED CRITERION

« Specific volumes derived from local studies
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Casas control section

\\

* Flow measurements

« CSO spills pollutant concentration

Sensor ultrasonidos —® A,
(GREY LIME)

Inundacion ocasional

@ 2000

cion Contro
ENTF-’ A

[SIGMA (Area - Velocidad)
Sensor presion por Burbuja)

I
Sensor presién po BLIlLJ|1]

Grupo de Ingenieria
del Aguaydel
Medio Ambiente

‘ UNIVERSIDADE DA CORUNA



\\

Casas control section

« GEAMA CS database (>10 sampling sites)

« CSO events: inputs for water quality model

Lognormal - 95% CI

NH4+ - CMS - TODOS LOS DATOS INTEGRADOS

-}
I
9
3
o
=
o
“w
o
£
9

<

°
8

2

|
°
£
a
]

°
o

s

Datos
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ST(mg/L) STV(mg/L) SST

(ma/L)

SsV(mg/L) SD(mg/L) SDV(mg/L)

COD

(mgl/L)

N-NH,"

(mgl/L)

SS

FC

(UFC/100 mL)

EMC - CSO spill

119

0,83

4,10E+06

EMC - Dry weather

26,5

2,10E+07

EMC - Database

11

1,60E+07

EMC reduction

74%

EVOLUCION DE LA DEMANDA BIOQUIMICA DE OXiIGENO

DBO ejercida (mg/L)

5 10
TIEMPO (dias)

=-Muestra 1 ~l-Muestra 2 Muestra 3 =>=Muestra 4

=#=Muestra 5 Muestra 6 Muestra 7 Muestra 8
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Water Quality model

FC + DO + BOD + N, + NH, + NO,

Resireacion Temperatura
l '
Amonificacion Dxigena disuelta
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Water Quality model
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Water Quality model: FC

. U . oh-U,-C oF oF
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Coliform . Advection D!ﬁ“S'OT‘ Death rate
concentration Dispersion

| l 1

« Tidal currents « Turbulence » Temperature
» Waves  Salinity
» Solar radiation
 Light extinction
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