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Nuclear Technological Center (NuTeC, www.nutec.be)

Center of Environmental Studies (CMK, www.uhasselt.be/cmk)

s

Industrial Sciences: “Nuclear and environmental Engineering”
{ Environmental Technology-Radiochemistry
* Medical Nuclear Technology

Application and development of Environmental and EMR dosimetry
nuclear measurement methods energy related research
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A new COST initiative ‘NORM4BUILDING’

1. What is COST?

2. Objectives and scientific content

3. Organization
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What is COST?

 European RTD (Research and Technological
Development) Framework Program

e COST supports the ‘construction’ of new
European networks of researchers
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COST sponsors:

* ORGANIZATION OF MEETINGS:

— 12-13/02/2014 Israel Dead Sea Hotel
e Linked to INS conference

— 16-17/06/2014  Prague
* Linked to EU-NORM symposium

— 17-18/09/2014  Sheffield

* Linked to CCS2014 - workshop on cementitious materials

e SHORT-TERM SCIENTIFIC MISSIONS
* TRAINING SCHOOLS
e PUBLICATIONS and DISSEMINATION

www.norm4building.org
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Preliminary work plan

Prefase: ‘Preparation is everything’
*April 2013 NORM 7, Beijng
*Dec 2013 EAN workshop Madrid

¢ 3 [MC/WGs] meetings ¢ 2 [MC/WGs] meetings
/ workshop / workshop
® Dead Sea * Round table
® Prague, joint event
( EU-NORM; e 2 CORE-group
MetroNORM)
* (IRPA: training) e 10 STSM

¢ (Waste-eng,Brasil)

¢ Sheffield - round

e 1-2 training school
table

e Dissemination
¢ 3 CORE-group

*5STSM

e Dissemination

ccosE

EURQPEAN COOPERATION IN SCIENCE AND TECHNOLOGY

www.norm4building.org

2016 (sept) 2017

¢ 2 [MC/WGs] meetings ¢ 2 [MC/WGs] meetings
/ workshop / final workshop
e Round table e Round table

¢ 2 CORE-group ¢ 2 CORE-group

* 10 STSM * 10 STSM

e 2 training schools e 2 training schools

e Focus dissemination e Dominant budget

dissemination:
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3. Organization
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Main objective ‘NORM4BUILDING’

 Exchange of multidisciplinary knowledge and
experiences (radiological, technical,
economical, legislative, ecological, ...)

Stimulate the
reuse of NORM residues in new tailor-made
sustainable building materials
while
considering exposure to external gamma
radiation and the resulting indoor air quality.
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NORM residues

NORM residues ‘tfgd",‘;'::tt:“ Estimated production
(with interesting properties for reuse in building materials) | catalogue> | (Milion Tons/year)
coal fly-ash 001 02 44 (2003, EU 15)1
or1001 16
slag and bottom ash from a coal-fired power plant 100101 8 (2003, EU 15)1*
or1001 14
phosphorous slag from thermal phosphorus production 06 09 02 -
phosphogypsum from phosphoric acid production, - 180 (2003, World) 2
red-mud, (bauxite residue), from alumina production 010307 120 (2003, World) 3
unprocessed slag from primary iron production 1002 02 260-310 (2011, World) 4
steel or stainless steel, lead slags 1004 01 130-210 (2011, World) 4
copper slags, from primary and secondary production. 10 06 01 24,6 (2009, World) >

tin slags from primary and secondary production - -

specific residues originating from pyro- and hydro-metallurgies - -
producing platinum group metals or rare earth elements

[1] Ecoba - SPECIAL PRINT CPI 04/06

[2] A.B. Parreira, A.R.K. Kobayashi Jr., O.B. Silvestre, J. Environ. Eng. 129 (2003) 956-960

[3] www.redmud.org/Disposal.html

[4] U.S. Geological Survey, Mineral Commodity Summaries, January 2012

[5] S.H. Chew, S.K. Bharati, Proc. Of Int. Symp. On Geoenvironmental Eng., ISGE2009, 705, 2009
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Using NORM for building materials?

Ceramics - _ Concrete - | cement

> Suitable chemical and physical properties? N A need to check under

0 (Pre)treatment of residues? ‘ what conditions materials
can be used and where!
» Gamma exposure towards occupants? d
» Indoor air quality? '
0 Radiological and chemical noxes? Focus on reuse of residues in
> End-of-life considerations? c t Cera(ranlc I
emen eopolymers
0 Leachability? poly
Concrete
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Organization — collaboration

Management Committee

T~

Advisory board :
* NORM processing and

construction industries
* Regulators

T~ @ @@

e Eureka!
5415 Newcomat
e FP7 Suscon,

Leema and ASE

Working
Group 1

Working Core Working
Group 2 Group Group 3

MetroNORM

Working
Group 4

Other COST actions
Inter-COST workshops?

European Alara Networks (EAN-NORM,...)
EU-NORM, European Commission working groups
d (National) policy makers
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Scientific focus working groups

1.

2.

Working Group 1

Studying state of the art in the reuse of NORM

residues in building materials

Development of a data base with good practices

1.

Working Group 2

Develop new options for tailor-

made building materials

to

incorporate NQRM residues.

Working Group 3
Improve measurement capacity to verify that
NORM containing building materials are in
accordance to European legislation.
Supporting standardization of measurement
protocols and development of (pre) standards.

Working Group 4

Improving radiological impact assessment
models for a number of building scenarios.
Investigating the influence of different
legislative radioprotection scenarios
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Expected outcomes (WG 1):

‘data base with best practices’

1) Set criteria for evaluation of practices

. 4

2) Build new database with good practices

a) Add information of representative national surveys
database.

b) Cost-benefit analysis and a SWOT analysis on

database practices

—

3) Updating ‘activity concentration index’ database

4) Update information for the European Waste Catalogue

Impact:
-NORM aspects are taken into account for reuse
-’Good practices database’ as guideline for reuse f  or industry
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Expected outcomes (WG 2):

‘Options for new tailor-made building materials’

1) Study@develop opt@for NORM containing building materials:
a) Include in database

b) Analytical model per type of building materials with relation between
% of virgin raw materials substituted and radiological content

c) Recommendations on secondary raw materials to be used in the
synthesis of geopolymers/inorganic polymers considering the
radiological content.

1) Reports on the effects on the radiological content of building
materials linked to:

i. the pretreatment of the raw materials,
ii. the development and application of the building material
iii. the effect of inherent and engineered properties

Impact:
-New 'upgraded’ reuse options for NORM residues
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Expected outcomes (WG 3) :

4

‘Improve measurement capacitvy and standardisation

Publications regarding optimized (in-situ) measurement protocols an
the validation of protocols for the determination of

a) Activity Concentration Index
Radon (possibly thoron) emanation and exhalation rate

Proposal for a calibration procedure and steps in the development of
standard materials

Organization of intercomparisons between institutes using several
measurements protocols and instruments

4) Factsheet for unified certification procedure of construction materials.

Impact:
-Standardized measurement procedure for more uniform
assessment of NORM containing building materials in Europe.
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Expected outcomes (WG 4) :

4

radiological impact assessment models

Improved radiological impact models specifically for the
(i) cement, (ii) concrete and (iii) ceramics industries

and (iv) the use of geopolymers.

S

2) Report on end-of-Life?oXsiderations (leachability)

3) Round table discussions with all stakeholders and reports on the
evaluation of the practical implementation of the new materials on

the market.

4) Comparison and evaluation of alternative legislative scenarios tha
can potentially stimulate the use of NORM residues while limiting
the radiological impact.

Impact:
-More realistic dosimetric assessment taking into ac count the
specific technical properties of the used building materials
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Steps towards scientific progress

Started the construction of the database of best practices
* Defined the criteria for the evaluation of practices

* Designed the database architecture
Initial proposals for realistic dosimetric models

Joined forces with MetroNORM to prepare (pre-)standards and
EAN-NORM network to ensure radiation protection

Building European and national research projects together
with companies to find new options for reuse
e Several (inter)national projects in preparation
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Food for thought

e |sthere no risk that the ACl (gamma radiation dose) will
become the only parameter for optimalization?

— Eg. Fly ash containing building materials can lower
surface porosity

e ACI can become (slightly) higher

— ¢ Reduction in the radon dose (taking into
__consideration realistic ventilation rates)

e Overall this can give a dose reduction

=» taking into account radiation protection we should
encourage this practice?
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A new COST netwerk NORM4Building (01/2014-09/2017)

e 23 COST countries + European Commission

e A strong variety of (so far) about 76 experts

10,00
9,00
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7,00
6,00
5,00
4,00
3,00
2,00
1,00
0,00

Participants per country

Interested?

www.norm4building.org
Contact:

COST@uhasselt.he




