Comparing design assumptions with actual observations for a

rain water infiltration system in a residential neighbourhood
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assumptions:
- municipal drainage plan
- municipal development plan design storm

- technical guidelines ~~ for dimensioning: rain event (10 min,
- legal regulations 10a return period) extracted from a

- hydraulic, hydrological, climatic 30 a time series of a nearby Weather_,.---"'
parameters (based on available Citice
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Study site: | S
Quarter Vauban, city of Freiburg, Germany

hydraulic-engineering calculations, Jﬂ ensure aclequate infiltration velocity but also sufficient time for
optimised with long-term simulation _* - physico-chemical reactions in the soil, in order to purify storm water
using a 10-year time series of 5 ?.';i—i:ﬁ." 1 f:iurlng seepage, the hydraullc can_ductlv_ltles of the-_ top soil should be in
further construction precipitation ~ the range of: kf 5*e-5 to 1*e-6 m/s (technical guideline ATV 1990 )
further development of: | :
- legal requirements o
- technical guidelines, possibilities ﬁ._.:-.__-....:._-"'.trUCtl..'. | |
- state of the art =" Long term simulations are used to test the performance of the designed =
potential changes in: _drainage system with long ft&rm data series of p.reci pitation. Unfortunate-
- hydrogeological conditions g ly, as in most cases, no data is available to calibrate or verify the model
- soil and infiltration properties ~~ andits parameters
- climatic conditions
- landuse
- demography ;Eurge:l!?;g:
| o . Dlstancegroundwater table to dralnage trench > 1m (technlcal guideline &
Dralnage system b, %, DWA 2005) : 60
Modified separated sewer | Rl Yo A i | | .
system with rain water biﬂ.!iffr lenaitudinal sackion af 1 ',, N potent?ai graundwater rise up to the !&Wf of the drainage trench is
ITHEEar B Emien e n g . likely to happen due to high groundwater tables. A rise up to the soil
ditches and trenches o T I infiltration  elements Pt ; pprnpnate model pa-
q | \ { i tnd lsestion of sems eyel might occur occasionally but will be limited to several weeks per Sther inv estigatior
=valuation Process 1 | control - opservation points (x) &e;ﬂ;“ {qgsumphan based on statistical interpretation of a reference well .
Wt’ punﬁcnnn t I duct P ?’ﬂ y wlth weekly fi xad date measmements from 1929-1994). e e
wWisn 1es P~ et perr:nfahnn I vegetated ditch e | ' | xS &
dSSUMmM I,{Ji 1IONS O1 bedrock 0,5m top soil "** 3,
planning phase mpermeable | R — 072 fine sand ,
Jiieacaaas ot permeable i '_fiij_'f_i_'fi"_@ff:f_"f:_'f:f_ﬁffi — drainage trench A s - LI s A PR " . .
} i ], (gravel or PP) S The dlscharga m‘ ‘the ram water dra em to the receiving stream
sfdlely Lol ~ will not &m&&d 1 5 LIs (a&sumphﬂn basﬁd on hydraullc calculatlons and e
®) e, simulanm‘éa 0 T O - :
Modeling with KOSIIVI 6.3. (itwh) ff;.‘;f;‘ . o o T i A ST (N - T s

It cﬁn bﬂ%&:ﬁqmet,ﬂ ﬂmt ;bgu’t 5@% of the . nnua‘l smrm water will be reta- -t
Vi fnﬁlira%&ﬂ system (qssumpﬂen hm—ad ﬁl‘l hyd raullc calculatln =
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of planning phase Bl | g Y g
\ Outlook:
W
G o oo aar e Continued evaluation of the system assumptions, especially regarding infiltration behaviour at changing ground
o L TR parameter optimiss water levels and effects of the infiltration system and landuse characteristics on the water balance.
:Iiﬂf.iltrat.i@ﬂ ditches (water levels, T, con prﬂ'CESS Cﬂnceptuallzatlﬂn Pal‘amet{?r Optlmlﬁatlon Of the I'I‘I-Odt':‘l- LISI_I‘I.g ObSEI‘VEd and addltlf}nal measur&ments.- b d
G Test of different models and their suitability for urban hydrological-hydraulic modeling. d0eNnNovad
sink traps (storm water " ; ; ; :
receiving stream e groundwater groundwater levels Analyze single processes to improve process conceptualization.
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simulation of observed rainfall-runoff events g Y d

using observed precipitation as input

field experiments and continuous monitoring of water levels, EC, T, soi Extract conclusions for improving further planning and management strategies of rain water infiltration systems.

moisture, 1 - 5 min, since 2.6.2010

Institute of Hy;;]|'.c;,|¢:;,(“_;n,vlI A|bert-Ludwigs-Univer5ity of Freibu rg, Germany references: DWA German guidelines A 138, 2005: Planung, Bau und Betrieb von Anlagen zur Versickerung von Niederschlagswasser,
. . : . . : - ATV A-138, 1990: Bau und Bemessung von Anlagen zur dezentralen Versickerung von nicht schéadlich verunreinigtem Niederschlagswasser
hicole.jackisch@hydrology.uni-freiburg.de www.hydro.uni-freiburg.de



