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ter Eramework Directive

-

igfeasures (POM) must contain (Art. 11) :

E _a

e.d. existing le tions and controls

o SUPPLLEME easures; in addition to the basic measures,
WhHere necessary. inorder to reach the Art. 4 environmental
objectives

ﬁgs (minmumequirements to be complied with)

The economic analysis (Annex III) must contain enough detailed
information to make judgment about the most COST — EFFECTIVE
COMBINATION (*) of measures in respect of water uses

(*) based on estimates of the potential costs of these measures
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Sftation of the
ter Framework Directive

these ieguirenents of the WFD,
er Agency MUSt be able to assess :

rle effectlve

of the mea% an! of the combination of measures

The use of a MODEL is a great help in this perspective
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"'}d BEEASENMOUE Utilisation in the scope of the
’_

opean WaterEramework Directive
s | E

1)%@“@ of the model in a river basin
I VALIDATHON offthe moedel : simulation of past/present situations

E / IMPACT ANALYSIS
Of the iImpacts of domestic, industrial, diffuse loads

sm@TION OF SCENARIO’S (2015 scenario’s)
Assessment ofif the RISK ofi failing to meet the GOOD STATUS

SIMULATION OF BASIC / ADDITIONAL MEASURES
+ COST — EFFECTIVENESS ANALYSIS

=» preparation of the River Basin Management Plans (2009)
=» support for the public consultation & participation

il

SUPPORT for the DESIGN of the MONITORING NETWORKS
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1) %measures are COMPULSORY
= a nsidered torbe effective
=» dliié consﬂgr!ﬁlto De a pre-requisite to
the g@@ effiectiveness analysis

2) Only SUPPLEMENTFARY measures
are subject to a cost — effectiveness analysis
in order to find the most effective combination(s)
at minimal cost
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CIMENCOSIT SEREECTIVENESS MODEL
PEGASESIEXicnded)):

-~ ATE megd has been made for the SCHELDT and
|

%;E asins i \Wallonia
1) The | Wn” IS the reference year 2005

2), The BASIGNfieasres considered are

. UrbanrWaste Water Treatment Directive
. Nitrate: Directive
. IPPC Directive

3) The SUPPLEMENTARY measures considered are :
see [ist
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DS —EFEECTVENESS MODEL
?ﬁC‘ = —extended)):
EN#QY measures considered are :

UtHents remoyval / existing WWTP’s 2.000 — 10.000 EI
s removal / ftture WWTP's 2.000 — 10.000 EI
» €. Nutrent val'/  existing WWITP's 500 — 2.000 EI
. Nutrientssremoyval / future WWTP’s 500 — 2.000 EI

E. Indi ousenhold waste water treatment (in ‘rural” areas)
. Additienalireduiction -20% IPPC industrial discharges

G. Additional reéduction -20% non-IPPC industrial discharges

I. Additienall reduction -40% IPPC industrial discharges

J. Additional reduction -40% non-IPPC industrial discharges

K. Additional reduction -20% diffuse loads from agricultural soils

Potential COST FUNCTIONS have been established for each of these
supplementary measures (expert judgment)




Simulation e water quality in the river network
or the reierencewear (2005)

-

Step 2 :

Simulation of the water quality in the river network
obtained by Implementing the BASIC measures
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CIMENCOSIT SEREECTIVENESS MODEL
' (PEGASE — extended) :

':-Tn : ‘

As regis SUPPLEMENTARY-MEASURES :
~ eg %ry measure is first considered ALONE

(1 measure = enario)
. the mp@s Used te)assess the improvement of the w.qual. (A)

-

. the cost functions are used to calculate the COSTS
=» 1st resultcost and effectiveness + marginal cost
of each supplementary measure (Sub-basin / Water Body)

* then calculation of costs and effectiveness of any combination
of supplementary measures is done : 2/2, 3/3, 4/4, N/N
=» 2d result : cost and effectiveness of each combination

of supplementary measures (Sub-basin / Water body)




AINEICOSIT SEFFECTIVENESS MODEL
() ,S'E 3 exte'm. ced)): -

i »
e poiw Methed : the water quality levels

e cComputed as concentrations (daily non-stationary =» P90)
CpD, TOE, NH4, NO2, NO3, NKj, Ptot, PO4, DOxygq,...)
2) theni are mﬁted in QUALITY INDEX VALUES
S

using taﬁ Eaul quality index (ron-linear transformation)
= W uality: levels are calculated on a scale [ 0 — 100 ]

100 ndice de aité

Classes de qualité




CIMENCOSIT SEREECTIVENESS MODEL
PEEASE =extended)):
SESLLTSTI
FOr %LEMENTARY MEASURE and
forall BINATIONS of SUPPLEMENTARY MEASURES,
thermethod pre Or each Sub-basin / Water body :
e the COST

o the waterguality reached (quality indexes) = EFFECTIVENESS
(the WORSTEVae'among the different quality indexes / variables
is considered! for' each W.B.)

So that the results can be plotted on

COST — EFFECTIVENESS DIAGRAMS
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COST

1000 000

900 000 —

800 000 —

700 000

600 000

500 000

400 000 -

300 000

200 000

100 000

Couts (Euros/an)

¥, feaBDK

= o
BASIC | [

SABCDK

SuU

PPLEMENTARY

—=mmmeee |Q ghteint avec situation de reference (IQ=31.1)

. e |() @tteint avec mesures de base (1Q=51.4)

LISTE DES MESURES SIMULEES

XC-TOTMMOODs

30 40 6
Ffficacite (Position ;qfargefGOg

Limite bonne qualite ((Q=60.0)

COUTS IQmes C marginal

: tert step exist 2000-10000 43 157
: tert nouvel step 2000-10000 24 956
: tert step exist 500—2000 46 275
: tert nouvel step 500-2000 26 935
: assainissement autonome 184 800

: reduct 20% rejind IPPC non racc 0
: reduct 207 suppl rejind IPPC nen racc 0
: reduct 207 rejind non IPPC non race 0
reduct 20% suppl rejind non IPPC non rac 0
: reduct 50% apports inconnus 0

0

: reduct 20% apports diffus 374 40

56.0
54.0
53.5
52.7
52.1
514
o514
51.4
51.4
514
52.2

EUROS/AN Compl. Keuros/pt

9.301
9.489
22573
21.548
253.151

480.001

EFFECTIVENESS
I




ESCAUT LYS sub-basin - Water Body ELO4R

_OST

1000 000

)
2 SUPPLEMENTARY
900 000 - L%
~
5
800 000 - 0 ===mmmmn |Q atteint avec situation de reference (10=22.8)
© — —— |Q atfeint avec mesures de base (1Q=51.3)
Limite bonne quadlite (Q=60.0)
700 000
600 000
COUTS IQmes C marginal
500 000 — LISTE DES MESURES SIMULEES EUROS/AN Compl. Keuros/pt
A : fert step exist 2000—10000 0 513 -
B : tert nouvel step 200010000 63 664 58.0 9.460
C : tert step exist 500—2000 0 513 -
400 000 — D : tert nouvel step S00-2000 0 5.3 -
E : assainissernent autonome 89600 521  112.000
F : reduct 207% rejind IPPC non racc 0 513 -
G : reduct 20% suppl rejind IPPC non racc 0 513 -
300 000 — H : reduct 20% rejind non IPPC non racc 136 513 -
| : reduct 20% suppl rejind non IPPC non rac 131 513 -
J : reduct 50% apports inconnus 0 5.3 -
K : reduct 20% apports diffus 59 400 518 116.471
200 000 .
EK @BE
_’ -
100 000 — |,
2005 BASIC -~
0 | | | | | | I EFFECTIVENESS
80

0 10 20

30 40 0
Efficacite (Position /5 ’rarge’rG%S



ST SEREECTIVENESS MODEL
S'E extgaded)
2 NALYM RESULTS : L_ R vl
The e appear: e
o SUpplemen masures alone : | =

- SOMe @ ongly. cest-effective (low marginal cost)
- some are poorly effective (high marginal cost)

Combinations off supplementary measures :
existence of “clusters” of combinations,
some are strongly - , some are poorly cost-effective

The same quality levels can sometimes be reached with different
combinations of measures the costs are within a range of 1 to 4




IJ SOST SEEECIIIVENESS MODEL
: EC‘ — i ded
NCLMS
1) — EEEECTHVENESS ANALYSIS makes sense
2) A CO!T EWVENESS MODEL (like the PEGASE — Extended)
IS.Very: usefil
* to help EIMINATING the less cost-effective combinations

of measUkes

=10 help DETERMINING the most cost-effective solutions
* 1o allow' some reom for debate among actors
and for “political” decision

(within sets oft measures which have approximately the
same total cost and the same effectiveness)

3) The development of the method has to be continued
(e.g. to take into account hydromorphology, biological quality, ...




THANK YOU
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