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Stuttgart Feuerbach example
— framework conditions

City district
Stuttgart-Feuerbach:

*Area 11,56 km?
*Inhabitants 27.000
Employees 32.000

*150 years of industrial
tradition: chemistry,
metall processing and
automotive suppliers

And as one result:
contamination of soil and
groundwater — mainly VOC
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Ac'Llor Suspicious Sites in Feuerbach

Project area
Stuttgart-Feuerbach:

*Area: 530 ha

«204 sites potentially
contaminated with
chlorinated solvents
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Ci
A I\Ior Complex Hydrogeological situation

e 5 aquifers
e Variable groundwater supply and flow direction

* Changing groundwater use over time

Ausschnitt N-S
NI SSE [N S|NE 8

3

The area oriented approach in Stuttgart | page 5




S . situation 2006

» 387 existing ground-water monitoring wells

e Investigation and remediation activities in 71 wells
starting 1984

e Long term remediation (pump & treat) — trends?
= new perspective required!
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Ac'Llor Objectives

Description and understanding of the system
(sources, pathways and receptors)

|dentification of degradation processes of
contaminants

ldentification of unknown sources

|dentification of key sources of CHC-
contamination (driving forces)

=1
=
o
3
5.
<
D
%)
=
Q
Q
=
o
-]
—+
o
-
®
3
®
Q.
b
=
o
-

Development of a remediation concept

Developement of a monitoring concept
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Sites, Sources and Plumes |
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Ci :
A I:IIOI‘ Change IN land USe (but industry is still there)
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ACILlor Sites, Sources and Plumes Il

.
. .
.

. .

", drinking water

o control *ocontrol T e ﬁ . « abstraction
' plane1 ﬁl_ &

Plare Rt Plane 2
| - e X . .‘!" -

) .'excaval.ted, .
contaminated site _groundwater level w

" (underground parking,. |

foundation, remediation)

contamination plume in the groundwater receptor
(source) (pathway) (water supply)

The area oriented approach in Stuttgart | page 12




Integral Pumping Tests

34 IPTs in
4 Control planes (KE)

13 IPTs in the
guaternary (1st) aquifer

21 IPTs in the
first solid rock (2nd)
aquifer (Gypsum Keuper)
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INTERREG Bl B = CADSES

Project MAGIC, Project Code 5C028

Action 2.8 Immission Pumiping Tests

Map 34 wells planned for IPT implementation
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overview on 5 aquifers

2010
mit Abbau

Hochwert [m]

T T
3511500 3512000

A CHC-
concentration
yellow:

10-200 ug/l,
orange: 200 -
2.000 pug/l,

. . : .
3512500 3513000 3513500 3514000
Rechtswert [m

Bochinger Horizont
2010
mit Abbau

Hochwert [m]

T T
3511500 3512000

U T T
3512500 3513000 351350

Rechtswert [m 3511500 3512000 3512500 3513000 3513500 3514000

Rechtswert [m




Plumes migrating horizontally and
vertically between different aquifers

Quaternary Aqua <
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1st fractured rock aquif
2nd fractured rock aquifer

3rd fractured rock aquifer
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Risk management —

key targets for groundwater protection

Observation
Case 2 Case 1l vatl

City dlstrlct Pump & treat Brook ~ Well

Aquiclude

Aquifer

Aquiclude

Aquifer

Aquiclude .

» = Groundwater flow direction

1. Priority: Prevention of contaminant input and transport in deeper aquifers
2. Priority: Prevention of contaminant transfer into the Brook Feuerbach
3. Priority: Limitation of the contaminant release to the Quaternary aquifer



o
P I\Ior 4 Key sources

The
Remediation of
4 key sources
~ proved to
- reduce 89 % of
the total CHC
load

- qroundwater flow direction

—— control planes for assessment
of mass flow rates

—_—  model area
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G Groundwater Management Plan
2 “hior for Feuerbach

Calculated effect of single main source remediation
[0/d = grams PER-equivalent per day]

Four main key sources Reduction by

All 193 Case Case Case ISAS ~ complete

sources in 1 2 3 2430 remediation or

Feuerbach ISAS P954 ISAS degradation of 4 key
4508 4567 sources

% of all
sources

Sink rate deep
aquifers 36 31

Input of the
Feuerbach 87
Brook

g/d g/d

Degradation 91

Total release 89
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Ac'Llor Outlook: Action plan for Feuerbach

Basic understanding of the CHC system In
Feuerbach available

Implementation of remediation measures in
the key sources of CHC contamination
(e.g. in-situ thermal remediation)

Monitoring of the groundwater quality
(after the identification of representative wells)

Evaluation of the trends
(positive trends expected according to EU GW
directive)
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o
2 "hior Key success factors

|ldentifying and involving actors: identify all parties
concerned (actors) identifying their interests and
goals

Building a business case — Interreg Projects Magic
and FOKS

Managing Knowledge & Technical innovations

Making use of a longer Timeframe

e area oriented approach in Stuttgart | page 23




Ci :
A I\Ior Conclusions

Area-oriented groundwater management

leads to an understanding of the system,
(sources, pathways and receptors) - modelling helps

possibility to detect secondary and unknown sources

knowledge about source-plume constellation allows better
risk assessment and priorisation
 Identify and remediate the key sources - be efficient

-> Area-oriented groundwater management is ,,the“
method in industrialized areas
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o CiI\Ior

Thank you for your attention!

Investing in Opportunities ‘
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This project has received
European Regional

Development Funding
through INTERREG IV B. INTERREG IVB

Further information can be founds in the report ,Area
oriented investigation approach for groundwater
management.
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