
Tübingen 
■	 1998: Installation of a full-scale F&G system at 

the BEKA site (Neckar valley) 
■ ZVI to treat a plume of cVOCs 
■	 L-shaped funnel (slurry wall, 215 m long, 0.6 

m thick, 8-11 m deep) with 3 gates 



Tübingen


Gate construction 
■	 upstream and downstream pea gravel filter zones 

were emplaced by overlapping boreholes 



Tübingen 
■	 ZVI were emplaced right between the pea 

gravel filter zones using the same technique 
■	 Within the iron zones, cVOC concentrations 

decrease to below detection limits 
■	 However, downgradient of one gate a slight 

increase in cVOC levels compared to the 
values in the iron zone is found 

■	 Performance of the BEKA PRB will be 
scrutinized in a member project of the network 
RUBIN (University of Kiel) 



Reichenbach


■ 2000: representing the first full-scale
adsorptive continuous reactive barrier
(CRB) in Germany 

■ A homogeneously distributed cVOC
contamination of the groundwater had
been identified 

■ Non-overlapping boreholes 
diameter 0.25 m each 
aligned in two parallel rows 
packed with GAC 



Reichenbach

CRB (20 m long, 7 m deep) had to 
be erected directly inside a 
manufacturing hall (2000) 



Reichenbach - Performance




Rheine


■ 1998: representing the first installation of a
pilot-scale CRB in Germany (22.5 m long, 6
m deep, 0.6-0.9 m thick, overlapping
boreholes), circular steel caisson
installation 

■ Primary contaminants: PCE and cis-DCE, 
plume: 400 m long, 200 m broad 

■ Barrier contains two types of ZVI: 
◆ Granular iron mixed with gravel at 1:2

(v/v) (69 tons, wall segment 10 m long) 
◆ “Iron sponge” (85 tons, 12.5 m long) 



Rheine

Three RUBIN-project(s):Three 
(“Mull und Partner GmbH”, University of Kiel, 

Technical University of Berlin) 
◆ Effects of precipitation and differences in 

the composition of the reactive materials 
◆ Scrutinizing the surface properties of the 

ZVI types 
◆ Characterization of microorganisms 
◆ Gathering more geological and hydrogeo­

logical data due to the heterogeneous and 
apparently instationary plume 



Rheine 

Reactive barrier 

Groundwater-
flow 

ZVI 

Monitoring
well 

Canal 

Monitoring 
well 

Pilot CRB (1998): overlapping 
boreholes; two ZVI types 
(granular and “sponge”), 
packed apart in two segments 



Rheine

Coring 
(Nov. 2001) 



Monitoring (July 2002)Rheine 



9

.
0

Rheine – Performance


100 100 

98 90 

96 80 

94 70 

92 60 

90 50 

88 40 

86 30 

84 20 

82 10 

80 0 

Inlet granular iron 

Degradation on 
granular iron 

Inlet iron sponge 

Degradation on 
iron sponge 

D
eg

ra
da

tio
n 

of
 P

C
E 

[%
]


In
le

t c
on

ce
nt

ra
tio

n 
[m

g/
l]


1.1
1.9

8
03

.12
.98

07
.01

.99
20

.01
.99

04
.02

.99 3.
9 

22
 

14
.08

.00
31

.01
.01

23
.05

.01

1 0
0 0

17
.17

.98
30

.09
.98

01
.10

.98
 

4. 19
.05

.99
17

.06
.99

27
.09

.99
17

.12
.99 2.

0 





Brunn am Gebirge AUSTRIA
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Brunn am Gebirge AUSTRIA 
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SYSTEM IMPLEMENTATION 
barrier construction 

length 220m 
area 1000m² 
depth 2 – 6m 

thickness 1–1,4m 
min. thickness 0,5m 
cut into confining 
layer 1-1,5m 



Offenbach (upcoming), RUBIN


■ Specifically designed F&G (microbiology + GAC),

BTEX/PAH plume (former tar processing plant)


■ Funnel: 120 m long sealing wall, vertically
arranged to the groundwater flow; sheet pile wall
intercepts the aquifer flow in front of the reactor


■ Gravel zone in front of the sheet piles, filter pipes

for diverting the groundwater flow vertically
towards the reactor and for adding
required/suitable electron donors 

◆	 Microbiological degradation in the 8 m long gravel
zone inward the reactor (1.5 days residence time) 

◆	 Activated carbon (additional adsorbent for some PAHs
that cannot be readily degraded biologically) 



Offenbach (upcoming)
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Wiesbaden (planned), RUBIN 

■ Applicant HIM GmbH, ASG, Wiesbaden

■ Co-operation Partners 

- Peschla + Rochmes GmbH 
- University of Kiel 
- Technical University of

Hamburg-Harburg 
■ Kind of Pollutants 

Different arsenic compounds 



Wiesbaden

Plan of site


As contamination > 7.000 mg/kg 

As contamination > 10.000 mg/kg 

Groundwater flow 
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phases consisting 
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Downgradient (F&G):
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redoxsensitive sorbents 



R&D/Spanning RUBIN Projects


University of Kiel, Prof. Dr. A. Dahmke 
in co-operation with Dr. R. Wienberg, Hamburg 
Evaluation and Further Development of Pre-investigation,
Monitoring and Quality Management Regarding Reactive
Walls - A Comparative Laboratory and Site Study -

University of Tuebingen, Prof. Dr. G. Teutsch 
Comparative Technical and Economical Assessment of In-
Situ Permeable Reactive Barriers 

University of Applied Sciences of North-East

Lower Saxony, Suderburg, Prof. H. Burmeier 
Co-ordination of the Large Scale R&D Program RUBIN and 
Making up a Comprehensive Documentation and Manual 
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