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PEGASE, a River Quality Model
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PEGASE, a River Quality Model
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* Quantify “pressure-impact” relationships and ease:decision making

« Structure knowledge{including+Input Data”) -
Usage 1) Simulation of surface water quality s

Vathan City
Portugal

. Relation Watershed / Rivers (= extending “river” models)
v  Taking into account all Pollutants loads and Disctiarges
-> data structuration

Gibraltar

- Deterministic model and physically based cieecs

2) Operational Decision Making Tool for
v Purification and Depollution
v Management of aquatic environment quality / WFD / Management plans ...

- Contind®us interaction'\with users
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v  Representation of the Aquatic Ecosystem and the Water Quality (O,, C, N, P5".
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PEGASE, a River Quality Model

PEGASE Working Scheme Y

Aquapédle

River Meteo Measurements
data tree data (flow, t°, ...)

/

Activities e
/impacts

des sols Bovins

Total apports au réseau hydrographique décrit 295
Flux amont Flux aval
Azote 293 Azote
P EGAS E l I l O e Phytoplancton 0 0 Azote dans les riviéres décrites 295 1 Phytoplancton
Bactéries 0 Stockage en riviére 0 1 Bactéries
205
[ Total disparitions du réseau hydrographique décrit 0 ]

0 Dénitification planctonique

0 Prélevements
0 Denitrification benthique

Distance source (km) 0 0 Total dénitrifié 0 macrophytes 1479 Distance source (km)|
Débit (ms) 0 Débit (ms)
Bassin versant total (km? 0 33 Bassin versant total (k)

PEGASE : Bilan de I'azote (kg N/jour)

Polluting Biomass
evolution

Hydrologic
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o OWAB Validating Simulation :

Nitrates concentrations,
) SN . Nitrogen and ammonium :
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PEGASE, a River Quality Model

Loads and Discharges ><)

Aquapodle

Estimates of loads and discharges (C, N, P)-

Urban Releases
Equivalent-inhabitant . eiilolis
Consideration of abatements in treatment plants (measures or estlmates)

Industrial releases
Inventory of discharges (fees, ...)

Cattle

“Accidental” direct discharge of Livestock (tanks, ...)

Diffuse Loads

Semi-statistical functions, region specific
= run-off x leaching concentrations

possibility of coupling with soils models
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PEGASE, a River Quality Model

PEGASE Model

Additional Features

Aquapodle

Integrated model for rivers & watershed

 Accurate Simulations for a few km2 - several 100 000 km?2
« “Refined” Description of river tree (>> thousands rivers)

 Complete Description of ecosystems (phytoplankton, bacteria...)
« “Coherent and complete” modelling of loads and discharges

« Stationary and/or unstationary S
* Globalisation of results per river,
« Calculation of statistics for comp

(p90, mean, median, ...) +
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v Complementary I\/Iodules - WFD
(cost/efficiency, balance, ...)
User-friendly interface

Linked to GIS

Numerous IO Format

Coupled to hydrogeological/
hydrological/meteorological/...
Modules if necessary

v Open MI Compliant

NSRNINIEN

EGU, Vienna, Austria, 03-08 April 2011




PEGASE, a River Quality Model

The Water Quality Model Y
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Processes
* primary production
« mortality, biomasses respiration
 degradation organic matter
* nitrification, de-nitrification
* re-aeration

Variables
* flows, velocities, transfer time in the hydrographlcal network
 temperature Xon ¥
- concentrations :  OM, DOC, ; e ., PO,
dissolved
biomasses > &
Results K

 longitudinal results, temporal
calculation of statistics (p90, .

» globalisation of results per riv
flux, balances

dex)

Quality Map of Hydrological

m %:““ y n “f m Network : - N
e wnemmmaee CEBEDEAU s SEQ-Eau index organic matter 7

(Loire Basin)




PEGASE, a River Quality Model

Application from Stakeholder AERM
(French Water Agency : Agence de I'Eau Rhin-Meuse)

PEGASE Modeling || PATRICK WEINGERTNER, CELINE CONAN

Total length of river am Length of simulated river
water bodies = 13 200 km "w Water bodies = 12 600 km

EGU, Vienna, Aus i E



PEGASE, a River Quality Model

Application from Stakeholder AERM /
(French Water Agency : Agence de I'Eau Rhin-Meuse) 5&

Agquapéadle
PEGASE Implementation TR W oo i

The diagnostic is consistent with results of the monitoring networks

)| Comparing model diagnostic monitoring network results by water body
Average of 90 percentiles The worst 90 percentile if several points

F

L'eau nous fait progresser. Faisons progresse l'eau
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PEGASE, a River Quality Model

Application from Stakeholder AERM )
(French Water Agency : Agence de I'Eau Rhin-Meuse) )&

PEGASE Model application

Aq—uapéle

PEGASE = tool for assessing the physico-chemical quality of surface water bodies
Thanks to the validation processes

Setting up the programs of WFD measures

Estimating the impact of local measures on the aquatic environment
combination of PEGASE results and the expertise of the stakeholder

impact of the measures taken to reduce emissions of classical

pollutants (organic matter, nitrogen or phosphorus) from domestic
and industrial waste water

Simulations of prospective quality considering different hypothesis :

i
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population trend of the 3300 municipalities
improvement of the individual purification for 600 municipalities
650 new sewage connections

300 new wastewater treatment plants (in addition to the 650
existing)

100 measures on industrial releases (on 360 releases)

i et 0 Fedar

et wansres
soute 8 b2 Rdgonadl

EGU, Vienna, Austrm



PEGASE, a River Quality Model

Application from Stakeholder AERM
(French Water Agency : Agence de I'Eau Rhin-Meuse)

A q—u apédle
PEGASE Model application

PEGASE = tool for assessing the physico-chemical quality of surface water bodies
Thanks to the validation processes

Setting up the programs of WFD measures

Selection of the most effective local measures
analysis « cost-efficiency »

- combination of the most economical measures among the
combinations of possible measures to achieve environmental
objectives (particular care for measures related to the
communities purification [which are the more expensive])

Achieving annual saving of 60.106 €
(8% of the cost of good status)

R 2 cou 2 3 Ragonwillonee 610y Feter EGU : Vienna, Aust ’ e )



PEGASE, a River Quality Model

Type of Results )

CONCENTRATIONS DANS LE RESEAU HYDROGRAPHIQUE  "DBO5" CARBONE (GO2/M3) Aq_ilapéle
RW Simulation de reference - Region Wallone
RW Rejets urbains a zero - Annee 2006

RW Rejets industriels a zero - Annee 2005
02/M3 SW Rejets agricoles et cheptels a zero - Annee 2005

" T T 1 1
TR - T
! 3 i £ Simulation with no discharge:
&1 - } | urban, industrial and agricultural
releases
o (P90 BDO5, La Haine, 2005)
o ' —
Mesures de base : Indice qualite minimum : 54.2 - parametre declassant : | MP_PO4
Nombre de combinaisons de mesure permettant d'atteindre le bon etat 10 / 31
1000 000 IS\ i
o 3 | |
I Y g i
° 800 000 § ' | ===m== 1Q aiteint cve sifuation de reference (10=26.0)
oIl T T !l1 eIl T % | - T o vomac (oo
i (i E! 700 000 -| i i
BT un !? ! |
a S3n3 ! Annee 20 i |
La HAINE 500 000 -| | USTE DES MESURES SMULEES EURGAAN Camet et
! | peco 8 tert :LZ%S‘Q?L,;‘%%‘SB%%%@ 35964 587 806k
Illustration from the Meuse T e g;:;”.;;:&:r:’.;%%g"z%%u 555%?2 §§ ZJEE.?'E
|n the Wa”oon Re |On 0 'a .-nl-aﬁx F:S::S;v}%?r:-?ngulw?nm;‘mcc 0 S:? ’ -
. al K Cinde MYmmEkECh o D M2
Ana|YSIS COStS/EffICIenCY ‘J:.rﬁczm'f%;supplrfibd non IPPC non rac g g:%
(Sambre, 2005) | K:m zoizg::—; :I:f:t:‘snus 354600 550 492499
100 000 E | beo
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PEGASE, a River Quality Model

Application from Stakeholder AERM J

(French Water Agency : Agence de I'Eau Rhin-Meuse) B
Aquapédle

PEGASE Model application : Preliminary conclusions

PEGASE = tool for assessing the physico-chemical quality of surface water bodies
Thanks to the validation processes

Helps to establish the priorities of intervention programs of the Agency
(selectivity of operations)

Impact of the releases on the status of the surface water bodies
estimation of the expected status of the water bodies
(physico-chemical quality added by the biological quality)

Indication of the water flows at the point of the releases
in order to assign a priority level

Supports the development of the state of the art in the
International basin Mosel-Saar (France, Luxemburg, Germany)
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PEGASE, a River Quality Model

Application from Stakeholder AELB | O. COULON, O. DE GUIBERT ~ )
(French Water Agency : Agence de |'Eau Loire-Bretagne) )A

PEGASE : Appilication bassin de la LORE  Agence de I'eau Loire-Bretagne

PHYTOPLANCTON

Aq_uapéle

TEST NSTO2 SIMULATION DE REFERENCE

TEST NSTO21 SCENARIO AVEC SUPPRESSION SEUILS <= 4 Metres
mg chla/m3 @ o S @
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_| In the framework of the SDAGE (schéma
= T directeur d'aménagement et de gestion
des eaux), reducing the phytoplankton
o concentration in the river
WFD implementation (SDAGE elaboration)
2 Reduce the phytoplankton
R-
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: § Two solutions to achieve this Annee -
objective: ‘
r la mayenne + Dephosphatation in WWTP
(< 2 000 EH)
+ Remove the barriers (which
contribute to eutrophication)
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PEGASE, a River Quality Model

Application from Stakeholder AELB

/

(French Water Agency : Agence de |'Eau Loire-Bretagne) >2}
PEGASE : Application bassin de la LORE ~ Agence de I'eau Loire-Bretagne Aquapdle
PHYTOPLANCTON 5le de recherche

TEST NSTO2 SIMULATION DE REFERENCE
TEST NSTO21 SCENARIO AVEC SUPPRESSION SEUILS <= 4 Metres
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’ T ! |
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Reference
8_ =e=e== Sc?nario
m#
7 WFD implementation (SDAGE elaboration)
Reduce the phytoplankton
Q- - -
°% 7 w .y
88 i 3 E3y
3 Pogt
r la moine

i

EGU, Vienna, Austria, 03-08 April 2011 ‘



PEGASE, a River Quality Model
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Application from Stakeholder AELB )
(French Water Agency : Agence de |I'Eau Loire-Bretagne) >A

PEGASE : Application bassin de la LORE  Agence de I'eau Loire-Bretagne

PHYTOPLANCTON

TEST NSTO2 SIMULATION DE REFERENCE
TEST NSTO21 SCENARIO AVEC SUPPRESSION SEUILLS <= 4 Metres

mg chla/m3 e & o
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Conclusions:

« Simulations indicate that barriers

g 7 removal may be effective

) « No change imposed to the WWTP

« Open debate to choose the best solution
regarding the local complete
characteristics of the river system
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i WFD implementation (SDAGE elaboration)
Reduce the phytoplankton

a_
°9 | 50 [ 100 150 200
g : it
7 3
H
‘ 2 Annee 2002 - Maxim
r | oudon

CEBEDEAU  seonwuuces -




PEGASE, a River Quality Model

Conclusions %,

A qﬂa pole
v Contribution to the implementation of the Water Frame Directive
(2000/60/CE)

« Diagnostic of river and channel water bodies before and after
considering various scenarios of measures

» Extrapolation of locally sampled data to the whole set of water bodies

* Analysis cost/efficiency of various combinations of possible measures

« Support to programmes of measures elaboration

v  Contribution of balances and diagnostics to interventions and
specific valuations

» Establishment of intervention priorities (e.g. In the field of purification)

» Technical support to administrations for local actions

* Impact studies of treatment plant, industrial or urban releases

» Geographical modulation of subventions and fees

« Support to definition of actions at international level (cross-border
basins)
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PEGASE, a River Quality Model

Application from Stakeholder AERM
(French Water Agency : Agence de I'Eau Rhin-Meuse) >A

] Aquapodle
Own Conclusions kel
PEGASE =tool for assessing the physicochemical quality of surface
water bodies through the validation processes

The model implementation allows

Technical support for agencies
credibility, optimization of choices and funding provided

Setting up of intervention priorities

Choice of required measures to
achieve the objectives of good status over water bodies

Better use of public funds
Economy for communities or industries to carry out work
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