1 # $II n 0/(9/(&! 1

Session D1 From Research to Marketable Products - The Tetra-, Aqua-, Site Remediation
Centre and Network TASK Leipzig

Bernd Susset
Consulting Office Dr. Bernd Susset and Center for Applied Geasciences, University of Tibingen in cooperation with:

Umwelt EBERHARD KARLS & ‘V
Bundes o b 7=

Amt @ BAM " EEEEEATe.
- G,

Soil- and Groundwater Risk Assessment
Use of Mineral Recycling Materials

Zentrum fur Angewandte Geowissenschaften (ZAG)
Arbeitsgruppe Prof. Dr. P. Grathwohl



() )

1 Main results of german joint research project BMBF - “ Sickerwasserprognose”
. Feld lysimeter tests

. IModeling approaches

. Laboratory leaching tests

2. Standardization of leaching tests - “research product”
. Ruggedness testing for practicable leaching tests

. German standards and validation (ring test) results

. Comparison with CEN- and 1ISO-Technical Specifications

3. Impact to regulations for sustainable recycling (issues between saving natural resources by
substitution on the one hand and soil or groundwater protection on the other hand)

. Scientific concept for Draft German Federal Decree for the Use of Mineral Recycling Materials
. European regulations

4. TASK - Measures for future developments
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field lysimeter tests: source strength and transport behaviour

Recycling demolition waste 0/10 Recycling demolition waste 0/4
with and without retention layer with and without retention layer
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field lysimeter tests: source strength and transport behaviour

Recycling Demolition Waste 0/10 with or without retention layer
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Numerical modeling of the transport term

salts metals PAHs

numerical model numerical model numerical model

(source +Hransport) (source +Hransport) (source Hransport)
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Schematization of source term - reference method: colunn percolation test

salts metals organics
Descending from G toGFS at Per convention: G, at LS 2 (average of ~ Constant eqilibrium concentration
bottom of construction layer initial high and lower long termtailing CwatLS2
within a defined short time concentrations)  Comparison with GFS (no retention)
(depending on thickness and »  Comparison with GFS (no retention) » Comparison with media related
seepage water rate) referencedto «  Comparison with media related application values (retention and
CatlS2 application values (retention considered)  attenuation considered)
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DIN standard compared to CEN and ISO

DIN 19528

CENTS 14405 and I1SO
1S521268-3

sample preparation, max. grain size

preferable original sample, if > 32 nm
sieving (crushing) to 32 mm

Sieving (crushing) to 4 mmor 10 mm

column dimension ID * L (filling height)
[cm]

(ID at least 2* grain diameter, L at least 4 *
ID) 5-10X 20-50

(ID at least 10 * grain diameter (min 5 cm)
and L at least 3* ID)

50r 10 X 15 or 30 Typical technical grain
distributions are 0-32 mm sample usually
has to to be sieved and crushed in praxis

column ID/max. grain diameter [ ]

Minimum 2

Minimum 3

pre-equilibration mode

saturation over 120 min, direct start

saturation, stop flow for 2 days, start

flow rate/contact time

calculated flow rate to keep a fixed contact
timeof 5h

fixed flow rate of 15 cm/d, variable contact
timeof 15—30h

L/S —fractions [L/kg]
(total test duration)

extensive test: 0,3; 1; 2, 4 (3-5days)
short test: 2 (1640 h)

extensive test: 0,1;, 0,2, 05; 1; 2 5; 10
(2040 days) short test: 2 (1 week)

Leachant preparation

Only if turbidity: zentrifugation
anorganics. 0,45 mm menbrane filter
organics: no filtration

zentrifugation, filtration
anorganics. 0,45 membrane filter
Organics glassfibre filter
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sample preparation, n

column dimension IC
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Legal requirements and precautionary principles

o (Objectives
— German precautionary principle:

a.) Meet the no observed effect concentrations (Geringfugigkeitsschwellenwerte, LAWA,
2004) at the point of compliance

b.) Meet the precautionary values of solid concentrations in the unsaturated soil zone
— Consideration of retardation or attenuation of contaminants in soils only for
locations and conditions with suitable properties

o 3 Categories
— ho retention potential: Salts and locations with < 1m distance to groundwater

— moderate retention potential: Sandy soils with 1 m distance to groundwater level (mean
highest level) and sorption parameters derived from BUK 1000

— good retention potential: loanvsilt/clay with 1 m distance to groundwater level (mean highest
level) and sorption parameters derived from BUK 1000

based on the 90th percentiles of sorption parameters (TOC, pH, clay content etc.), i.e. 90% of
the soils have the same or better sorption characteristics
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Derivation of leaching standards for salts (media related application values)

Consideration of the time dependend release of salts as a function of:
meaterial properties, layer thickness, specific seepage water rate, hydraulics of application scenario,
capillary barrier effects (Dilution and averaging factors)

1 criteria: “Meet the GFS at the POC at |east after 4 years*
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Derivation of leaching standards for metals/organics (media related appl. values)

Consideration of the retardation and / or attenuation of a constant source concentration (LS 2)
as a function of: scenario specific seepage water rate, sorption parameters of two soil categories

e.g. lead, standard soil
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Comparison of material specific values obtained in the colunntest at LS 2
with media related application values

Mineralstoff: RC-1

Einsatzmdéglichkeiten Eigenschaft der Grundwasserdeckschicht
auferhalb von innerhalb von Wasserschutzgebieten
Wasserschutzgebigten ! Y ulzgen!
unginstig ginstig gunstig
Sand | Lehm/Schluff | WSGIIA | WSGIIB | Wasservor-
S L/ HSG Il HSG IVl | ranggebiete
1 2 3 4 5 6
Decke bitumen- oder hydraul. gebunden + + + A A A
Tragschicht bitumengebunden + + + A A A
Unterbau unter Fundament-/Bodenplatten + + + + + +
Tragschicht mit hydraulischlen Bindemitteln + " + " + "
unter gebundener Deckschicht
Bodenverfestigg. unter gebundener Schicht + + + + + +
Verfilllung v. Leitungsaraben unter geb.Schicht + + + - +




Ongoing activities towards European legislation

» there are similar scenarios and approaches in the criteria development for the EU Landfill Directive
(Directive 1999/31/EC and Amending act Regulation (EC) No 1882/2003)

o  Water Framework Directive 2000/60/EC (Ammendment 2006/118/EC) on the protection of
grounawater against pollution has to be implemented by member states until 01/2009. Presumably
In Germany the LAWA GFS will be jurifidicated

«  Construction Products Directive (CPD) with Essential requirement 3 (ER3) addressing Health and
Environmental issues of construction products. This covers all use of recycled materials as
aggregate in construction. Either bound or unbound.

o  Commission Communication of 21 December 2005: "Taking sustainable use of resources forward".
A Thematic Strategy on the prevention and recycling of waste" This strategy sets out guidelines and
describes measures aimed at reducing the pressure on the environment caused by waste
production and management (preventing waste and promoting effective recycling)

»  Proposal for a European Parliament and Council Directive of 22 September 2006 setting out a
framework for soil protection
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International WWorkshop Internet based training Promoting german DIN

at WASCON 2009 concept to procure BMBF- standards and research
Dissemination of BMBF SIWaP Research results results at CEN- and ISO-
SIWaP Research results level

Task supports:
CEN, ISO-Standards, Technical Specifications, Guidance Papers and

European Legislation Strategies (indirectly)
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The studies were carried out at EPA NRW in Disseldorf and Center for
Applied Geosciences in Tubingen.

Thank you for your attention!
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