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Surveys

Flow survey T monitoring (flows,

presures , Water levels raingauges ) (|

11/

Geodetic survey
WQ sampling survey

Structures survey

Impermeabllity survey
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Monitoringequipment

Alnstalation/protection
AData collection

AData postprocessing
ANIVUS, ADS, SEBRiedlems




Measuremensite installations




Concept of monitoring

AWhether and why to measuré
AWhat to measure (what values}

AWhen and how long to measuré

AWhere to measur&
AHow to measure and by what mean®
AWhat kind of time step to us€

AHow to collect, process, evaluate and archlve ﬁ e
the measured data? o °

AWhat are the costs of measuremen? =




Rainfall survey
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Flow survey

1. Model calibration

2. ldentification of problematic network
3. Basic leakage distribution

4. Infiltration assessment
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Impervious surface survey

Sample Urban Type IAS imp.Area GIS imp.Area [ha] Reduction
factor
No roads roofs
lad_1 3-house residential area 0.0079 2054 3916 5870 0.01
lad_2 2-house concrete area 2.0323 121 18060 24181 0.84
lad_3 1-house city center area 34217 11992 8756 20748 1.50
lad_4 3-house residential area 0.5396 1629 2912 4541 1.19
lad_5 1-housge city center area 21536 6759 6407 13072 1.65
Jad_6 10-industrial area 6.0705 15006 6385 21391 2.84
lad_7 3-house residential area 1.0360 6045 5047 11992 0.86
lad_8 4 -house ditetched area 0.69649 2040 5870 7910 0.88
’ Jad_9 3-house residential area 0.0935 2861 6219 9080 0.10
lad_10 |2-house concrete area 3.1999 18992 21734 40726 0.79
lad_11  [10-industrial area 0.1837 7311 2249 9560 019
lad_12 |1-house city center area 15146 0 15267 15267 0.99
lad_13  [10-industrial area 31746 15458 6401 21859 1.45
lad_14 |5-grass sport area 1.6836 4296 973 5269 3.20
lad_15 [5-orass sport area 8.6492 25698 4828 30526 283
lad_16 [7-orass cemetary area 26161 6027 821 G848 3.82
lad_17 | 3-house residential area 3.9853 20240 13062 33302 1.20




\%.

W
W 4T

>
(D)
-
-
)
>
e

AOI original

8 & CcCRSJCCT

Surface Impermeab

Legend
| E AOI_vers2




Power oDataVisualisatio
ComputerGraphics
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OD visualisation
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3Dvisualisatios
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Thematic views - Sewer system security
Key performance indicatora WUt 2| H6 ¢ | NDIJWYnWgd6 JW s 1J1 AWt e




Thematic views - long term CSO/outlets performance
Key performance indicatora LI 2 G HIJ| WYn Wt GRGOGt AWlgYaqc¢ d W2 Y

From To Q max No Max T [hour]
OK_56K 963114 1.8 7 1.3
OK_57K | 9815155 15 1.2
OK_70K | OK_70KO 9.9 17 2.5

RN V_RN 9.6 10 3.1
OK_71K 539015 0.2 2 0.6
OK_72K 544029 3.8 5 1.3
OK_73K B9 0.0 0 0.0
OK_75K | OK_75KO 1.0 13 1.7
OK_77K 0 0.2 6 12
OK_78K 479073 0.0 0 0.0
OK_79K B4 0.0 0 0.0
OK_80K | OK_80KO 0.0 0 0.0
OK_81K | OK_81KO 0.0 0 0.0
OK_83K | OK_83KO 1.0 1 0.3
From To Tot T [hour] | Sumamax. | Suma Tot.

OK 56K| 963114 3.5 3500 6 400
OK_57K| 9815155 2.6 3150 5100
OK_70K|OK_70KO 15.2 37 700 102 800

RN V_RN 15.8 36 400 87 000

OK_71K| 539015 0.8 150 250
OK_72K| 544029 3.5 8 500 14 100
OK_73K B9 0.0 0 0
OK_75K|OK_75KO 8.7 2 500 6 900
OK_77K 0 3.0 270 500
OK_78K| 479073 0.0 0 0
OK_79K B4 0.0 0 0
OK_80K|OK_80KO 0.0 0 0
OK_81K|OK_81KO 0.0 0 0
OK_83K|OK_83KO 0.3 600 600

.40 a% 300 (1)

. 20 azL
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Thematic views
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Thematic views
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Quantitative results - Long term water balance
Key performance indicatora WU Yaqc G W2 Yde WY nWWnYea dWndYs

O 0 0O O O 0

Total produced volume: 150 mil. n® . L Qo
Total SRCvolume: 42 mil. n# a HZ
oo Q=0,21
Total foul flow volume: 101 mil. n? ;—" R
Total FRCvolume: 6,7 mil. n¥
Total treated volume: 145 mil. n?
Total diverted volume: 4,6 mil. m3
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Quantitative results - cumulative river impact
Key performance indicatora Lo Y a ¢ G Wec UUe ¢ G WG Y ¢l AlLB

Amonia
E21%
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B Total WWTP production o

B Total CSO production =

Total inflow to the city -

Phosphorus

W 370 Impact parameter BSK5 CHSK ) NL N tot N-NH4+ P tot
0 [tlyear] [tlyear] [t/year] [t/lyear] [t/lyear] [tlyear]

Total inflow to the city 8 700 62 500 44 500 47 500 270 400

B 60%
= Total impact from CSOs 430 1100 640 107 60 20
3%
3700 12 600 5800 4100 950 250

Total impact from WWTP






