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Qutline

perspective 1. Background

«  EU 2020 objectives
= Targe! Review

<. Producer Responsibility

Why new action on BPRY

Main lessons

New study

B Preliminary ideas- key principles and means of implemeantation

e

Paris, OECD WP
12 November 2013

& @

Michel SPONAR, Conclusions — next steps
-uropean Commission, DG Environment

2020 EU objectives - 7th EAP Target Review
~ Waste generation in decline with a focus on food Objective 'translate’ Roadmap and 7% EAP
waste aspirational targets into legislation
- Recydling and reuse are economically attractive ; . o
and at 'max feasible level’ Method "two phases” (scoping, in-depth
assessment), supporting contract, new reference

- knergy recovery limited to non-recyclable

materials

- "Phasing out” landfilling (limited to non- Scope Review clauses in 3 Directives (Landfill,
recyclable and non-recoverabie) WFD and Packaging)

~ Full use of market based instruments

model (EEA)

Timing Proposal by 2014 - stakeholder
| consultation in 2013 - IA by begin 2014
o — _—

Recycting of municips
wasts, 2008 and 2009
B-< 10 %
- 20 %
B4 30 %
R0-a 40 %
A 5 Y
50~< 50 %
0o 70 %
Thm B0
B B0 %
FO-100 W
Craside dite
ctvirage

Municipal Waste Treatment (2011)

T S I I S . e\6@@@-@«’“0(5@63#@&@@3&

mrcyciog  Weompast W incineation landfll Saurce: Eurostat

Sources: Buropean Environment Agency, based on Eyrostat 2010 dats
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Simoussin

YWhy new action on_(—E_—l—DR?

Experience from the most advanced MS : appropriate
combination of economic/legal instruments indispensable

¥ Landhll and incineration taxes/bans
v incentives/penalties for municipalities
v Pay as you Throw Schemes

And.

v Extended Producer Responsibility Schemes

er Responsibility

@ Country 1 - High
® Courtry 2 - High
0 Country 3 - High
T Country 4 - Midde
o Country 5 - Low

Aduminium Drink carton

stpér material in 6 Member States vs recycling performances
dy, April 2011

Austria
Switzerland
Belgiurm

Denmark

Netherlands

France

EPR —main lessons

1. EPR schemes have ailowed to fund required operations to
meet high recycling/recovery targets

2. Large differences between MS in terms of:
«  Scope and objectives
= Waste streams covered
= Cost efficiency of the systems
»  Control of the systems and level of free riders
= Role of municipaliies/producers
= Concentration/multiple players

e
G

Additional study on EPR

Objective

» ldentify 'golden rules’ and/or minimum requirements for
sound EPR schemes

Approach

= Comparison of the performances of existing EPR's;

» For 6 waste streams in depth analysis of 8 schemes;

- ldentification of the best practices

Timing
= March 2014, seminar on September 18th in Brussels, on-
going public consuitation

Key principles

Preliminary approach — study o be finalised by March 2014 !

Improve cost effectiveness/acceptability of EPR schemes by
ensuring :

» A permanent dialogue between all involved actors promcers-

retaifers - citizens — waste collectors - municipaliiesforivate opsrators — soriers — recyciers
» Transparency
» A proper control
> Fair competition
» Application of the full and true cost



Implementing the pﬁ?w—ciples

European
i« New requiremnents in the Direclive
+ Recommendations
- Guidance dosument

National/Regional

Local
© Coordination
» Operstors
o+ information
[+ Addtional tools ~ Payt schemes,
: sorting thiigations

Implementing the p}—i-ﬁ;;iples

National legislation

srear definiion of the responsibiliies —precise requirements
& involved actors

reliable system of sanctions - € per tons

Tar - at minimurn EU targets, progressive targets
Recognition procedure for collective schemes

True cost principle - fees have to be linked to exact
costs/recyclability of the products and include the total price

Implementing the principles

Organizing an efficient control
Risk based - combination of public and auto-controf
< Enough public resources
. zar verified and accessible reporting
t actions against free riders
us on statistics and quality/reliability
- + Export of waste

Supporting measures
Landfill/incineration taxes/bans, pay as you thrown
systems, incentives/penalties for municipalities

Implementing the principles

European level (fegislation, recommendations, guidance)

« Definition of the targets to be met

« Clarify the objectives of EPR

+ Minimum requirements to be included into the National
Legislations

- Incentives to use EPR schemes (context: ‘early warning
procedurs’)

= Guidance on best practices

Implementing the p;—i;cipies

Recognition procedure

+ Full coverage of the territory by an high density collection
network {adapted to habitat)

» Relations with municipalities

+ Audits by third parties, maximum level for overall costs,
rules for reserves

- Non-discrimination for producerfimporters

» Clear procedures to designate operators (open
tenders/standard cost reimbursement)

* Specific rules for specific waste streams/products

= Not profit/profit 777

Conclusions — next steps

On-going specific stakeholder consuttation (closed on
December 2th)

Targets review in 2014

Will include additional inftiative to support the use of economic
instruments

» Early warning procedure / ex ante conditions
» EPR minimum conditions completed by guidance on best
practices



Thank you for your attention !

Jndex. him

nic Instruments:
nvironment/waste/use him
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Dr Jean-Yves Bottero

Research Director at CNRS

Director of Labex SERENADE

INERIS :
R NEZEFHRERE > HaHiARLUER 20 RIEERAE R A -
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» Serenade

D)
g

INERIS:

Public Body having industrial activities, delivering an assessment based on
the experimental approach, the modeling and the knowledge of the industry

* Long-time experience of the industrial world (> 60 years)

under the trusteeship of the Ministry in charge of Ecology
Predicting risks associated with nanotechnologies via their fate in sewage Multidisciplinary teams : chemistry, physics, Hfe science,

treatment plants and agricultural applications: overview of current economy, sociclogy, medicine...
imowledge and research to be developed An annual budget of 70 M€ ;

A staff of 600, including 350 engineers and researchers

Full scale tests facliities (animal facilities, mesocosm,
¥ &nd gy tabs, pyrotechnic zone,

Dr jean-Yves Bottero
Research Director at CNRS
Director of Labex SERENADE hazard bench...
Director of the Groupement de Recherche International I-CEINT (France-USA)

Headguarters extend to 50 ha
+ 25 000 m? of laboratories

Presentation made by : Hore than 1 000 French and international customers/ year

.

Dr Emeric FREIAFON
. « 50 PhD ts & 15 t-doctoral fellowshi
Hewd of the INERIS TaskForce on Nanotec y risk students post-doctoral fellowsiips
French National Institute for Industrial and Envirc I Risk A g
A synergy between services for private customers, research activities and technica
ENVIRONMENT DIRECTORATE Werking Party on Resource Prod and Waste support for reguiators
ENVIRONMENT POLICY COMMITEE 12-13 November 2013

OECD Conference Parls

S European Projects
INERIS activities related to nano

Environment
Expected incomes in 2013
Soc-Economy:

Commercial {privats)

Commercial {public)

st

Furopean funds Risk Assessin
RAT funds {public body} ‘

w

7 funds {ministries) |
R&T funds {ministries) | Exposures
8 Support to ministries

% internzl funds

Life Cycle

Budget : ~ 3 000 K€ excluding investments

~ 26 000 working hours {~ 18 equivalent annualfull time)

~ 10 PhD students

~ 15 European projects,, 10 public body programs, 30 privates studies
Ambitious investments plan

Nano-safety laboratory, inhalation exposure system, Nano-Bench, metrology

Hazards

ARDEVIE
Research & Expertise center

Waste, Products, 2™ product

htip:{ Iwww.ardevie.ey

&

Partners:

Mebwork {associating public, private) -
Waste treatment and valorization, ¢o-products...
Life cycle studies on products and waste

£g. ENM Paintings on building products

SRR

»  Technical platform +300 m? :

- - sample preparation {physical, chemical)

. - Life cycle study (mechanical & env strg

: - large pilote-scale too‘is (L'}p to scale 1) . Tableau 1: Production and Management of WWTP sludges in France
. - Phys-Chem characterisation tools i !

+ - Access to Nano-Tomography X, Cryo-MET ... during the period 2000-2004 {report from ADEME 2004)

. - Medelisation tools {(transport in soil}

47



Metaux et Ag fort

Antimicrotiens, enduits

Terres rares fa « Médech i de E 2 L
4 « Catatyse
3n ¥ Peintures
& fart Revitenent el placage
n “ Siectranigue
Cu 7
Se faible Comphéments pliarmateutiques
La faible ®
Mg faible «
Dxides mitatigues O, fort [
200 fainle "
80, fort Ccatalysenrs, revdtemnts
50, fost é , peintures, ag
ALG, taitie peintures, médicamants
ateriaux carbonss
Noir de £ fort ants
LNY moyen-fort Compnstes
Fullarenes « Cosmétigues, médecine
Tivers
fost embaliages sgro-alimentaires
for reviierants
{aible iLD
o witanines..

Occurrence of products containing Nano-objects {Satinder K.Bar, Mausam Verma, R.D Tyagi, R.Y
Su . Engi of particles in wor ter and T r siudge. Waste
management 30 (2010} 504-520).

First Evidence of the presence of Nms in WWTP and transformation:
Case of Aghps

Staustival Analysis Report
{Released fu Jan 2009)

= 74 plants across the States

= Total metal contents

* Phaomaceui

. steroads, and hormones

Sludge 1D 68349 (from Midwest region)

Elemental Analysis

Element | {mg kg™ Mg 13300
Ag R56 %55 1070
Al : Na GUED
Ca 9ROO0 P 57200
Cu 1720 Ti 4510
F S1000 in 1530

What transformations can nanoparticles undergo In sewage treatment plants
and how does this affect reactor operation?

Summary

Chemical transformations in sewage treatment plants, as for example solubfiisation by
reduction {e.g. Ce0,} or by oxidation {e.g. Ag” ), are important paramelers 1o be laken
info consideration in material balances in nanometric form. These chemical
transformations are accompanied by precipitation in the form of mineral species such as
Ag,S o CePO, which are thermodynamically stable and seemingly less toxic than the
origingl malerials. Widespread surface functionalisation in order to introduce
nanoparticles into common products may slow down these fransformations and
maintain the initial oxidation or reduction state for longer by limiting contact with
bacterlal aggregates. We can say that similar behavior with ZnO will be encountered.
Ti0, is an insoluble mineral and will not be transformed by the biosolids.

Publications assodiated to interactions with environment
{from Satinder, K et al, Waste Management 2010}

3000 =

2000 .

1000 =

What transformations can nanoparticles undergo in sewage treatment plants
and how does this affect reactor operation?
Mainly Physico-chemical transformations of nanomaterials

The most extensively studied nanomaterials include nanoparticles of Ag’, followed by
Zn0, TiO,, Ce0,, SI0, and carbon nanotubes

example of Ag® Nps {strong biocid} which is transformed in Ag2s
{less toxic)

More than 90% of A" 5 vhe hiisht dots are nanoscale Ag-particles
o--transformed in Ag2S in the aerated Do e .
il % reactor The light gray, {umi-sized partidlas) are

indicative of 8 very light ma, iﬂ}y;b‘a‘rbén‘
from the biosolids AR

From R. Kaegi et al, ES and T (2011)

Can we predict the retention and transformation of nanomaterials
by activated sludge? Use of retention, aggregation and
sedimentation models

The association of nanomaterials with the bio-solids of the WWTP sludge is a fundamental
process which combine the sorption of Nms with the bio-solids and the aggregation
of bin-solids,

The « affmi?y » of Mms with biosolids can be expressed with a very simple experiment

which allows to measure the guantity Y = of Nms / g of blosolids at different mixing time

Mass of Nms associated with biosolids

£ Mass of bio-solids

“{:

Mass of free Nms/m3

The « efficiency » of the aggregation of bio-solids due to the retention of Nms is the
parameter ¢4 which determine the probability to stick Nms onto biosolids.
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Knowing the parameters:
- B = Concentration number of Bio-solids
- The values of ¥ versus time of mixing

The evelution of ¢4 for various nanomaterials Nms can be evaluated as shown by the

Perspectives 1

WWTP: complex process which consists to treat the contamination through Secondary and
Tertiary treatments allowing to oxidize, digest and absorb the contaminants by the bacteria

product O’,’YB
e dp cp | Final Removal ape We can see that the product ayB
ol | gl % X varies of a factor 10 when different
2% 10 n 25584 1 Nms are injected in the aerated reactor.
S0 75 30754 .
GaAg - 5 = T3 The absence of coating seems to i —
: £ &5 16064 increase oyB Recycling process
i) a0 1.48E-3 .
40 Lomposting or
50 90 1.156-3 i "
3 Hscinerats
FuP g R 10 E 5834 o s close to 1 when uncoated Nms are Femten
X < RY
— - ig zg i:ii mjected ertiary treatment
;- A .
2 Bare <6 ] 17aed o s lower for coated negative Nms - : I !
Chtrate 10 & 55554 Work on the operation of the various Yrealment slages is still in ifs early stages and |
10 !
&0 "3 :; 5’;:;4 S OWE CANL PREDICT warranis a more systematic approach 1o the development of bacterial communities in |
n 3 18383 L PV 1 . . . s s .
O, ENE 20 < % 15063 aerobic and anaercbic reaciors according o nanomaterials’ doses and their surfacel
moTNE | 30 ;g z’; iiéii formulation, insofar as these communities are the source of the above-mentioned |
reactions. Experiments involving high concentrations are not very credible. %

FROM L Barton et al {b): submitted to ESand 7 {2013)

What risks are involved in agricultural applications?

Totally unknown at this day but studies are developed :
Eg. ongoing collaboration between the Labex SERENADE and CEINT in US (DUKE Univ)

What research still needs to be carried out?

use sufficiently large pilot plants incorporating ali the relevant stages so thatdata can
be extrapoiated 1o a full-scale plant

Work with the residues of various products, obtained in a reproducible manner {see
the European NEPHH programme, for example} but which are widely used: cosmetics
paint, agri-foods, etc. under realistic conditions, which thus enable to monitor the
changes in nanomaterials from the point at which they are discharged into water {well

diluted) and at the different treatment stages in the plant up to its final use

Assess the impact of agricultural sludge appiication and develop a similar test to the
RH1Zotest, for example, which assesses the risks of metals being transferred to plants
{wwrw2.ademe fr/serviet/getBin?name... tomeatiocal 132767802888 2.pdf). These
experiments will need to be performed with transformed sludge under conditions

use of isotope tracing for nanomaterials would be extremely useful when monitoring
the transfer process.

2- example of CeO, Nps {bare and coated) {genotoxic) which is
transformed in Ce{lli}-like-oxalate-molecule or/and CePO,

Annexes

i hour solid <
2 2
% spike Bare Ce0), * 2 0000254

5 8 howr solid 8 howr solid spike

2
3 1 A i 8 spike Bure Ce0, 7 3010000278 | T el cen, 84 13| 0000473
Sx 17 3 D 1 day sotid spike 1 day solid spike
% @ ozt ’ . 1029 N 5 LO00524
5 I 2o o o G 71 3 D.060299 8 12 ] 6.000
H . H
% 2ot 1 hour figuid

3 R . . 100 <14
H il £ il spike Bare Ce0y
da 3! - - & hour higuid ¥ hour taud spike o o
B Y% % ¢ 1 B spike Bare (o3, e S Conted e, 100 <10
H s 4 e Ty Tanid Ty Tamid spike
E H 5 i Y N .y Y g
i il s B spike Baye Caly |0 0 Coated (e0, o !
g 5 "
. : i 3

15 o 1 1 1 5 % -—-a 1 5 L
o » n E # E k] wae 23 846 ) in the aerated reactor , the transforrmation Ce0, (oxidation state = 4} to CePO, {oxidation
Tasslion of Roader idays) Concentration of Ga in Supematar {pom)

Chronic addition of Ce02 {1.2 ppm after 1 month} (A) Supernatant phase Ce
concentration {ppb) over the {ifetime of the reactors {~5 weeks). {B) Solid phase
concentration of Ce measured in ppb relative to the added concentration

= > 90% of bare and coated Ce02 are associated with bio-solids
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state = 3} of Initial bare and coated Ce0, after 1 day of contect with sludge is:

- ~30% for bare CeQ,
- < 10% for coated CeQ,

From L Barton et al, ES and T (2013} submitted
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% Contents

ACTIVITIES FOR THE « Council Recommendation of
SAFETY OF Manufactured nanomaterials
e L O RS = D e - OECD database on

NANOMATERIALS ' Manufactured nanomaterials

- Joint Tyres Project of WPMN
and WPN of STi

Lois | NRIEAD | REED

g{ www.oecd. org/env/nanosafetv/dalabase

e P

- OECD Database on Ressarch into the Safety of !

%% Council Recommendation of NMs

tndorsed by the OECD Council on 20" September 2013,
recommends that

= Regulatory Frameworks are valid (might need to be
adapied)

= Members, in the testing of manufactured nanomaterials,
apply the OECD Test Guidelines, adapted as appropriate
1o take into account the specific properties of ® Status
manufactured nanomaterials’ and

»  The Mutual Acceptance of Data (MAD);

» Database was publicly launched (April 2009);
it is open to non-members.

» And includes more than 800 records of research projects
{Nov 2013}

hitp//acts.oecd org/instruments/ShowlnstrumentView.aspx7instrumentiD=2
8&InstrumentPID=314&Lang=en&Book=False

%% Contents of the DB %% Securing a Data Quality

« Project Title, Start date; End date;

- Project Status (Current. planned: or completed) Data to the database is provided by Data Provider

v

- Country or organisation (DPY or Designgted Cqmac’t Points (DCPs).
+ Funding information {where available, on approximate + The secretariat registers the DP and the DCPs.
total funding, approximate annual funding; and funding
source), » The data provided by the DP will be checked by the
+ Project Summary, Project URL; Related web links; DCPs.
’ é’é"fgg@gg;ﬁwmam“ name, research affiiation, - DCPs are responsible for a quality of all data in
« Categornisation by material name, relevance to the their countries/ organisations/ bodies.

safety, research themes, test methods;
» Overall oulcomes and outpuls
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4% Nanotechnology for Sustainable
? Development of Tyres

» Joint project of the WPN and WPMN of the
Environment Directorate

» Supported by BIAC through the Tyre Industry
Project of the WBCSD

» First draft report available at
DSTI/STP/NANO{2013)5

%&% Nanotechnology for Sustainable Development of Tyres:

g Project Structure
Project Aim: looking at the Future of Manufacturing with the .

Use of Nanotechnology in one of the Biggest Market for Case study work areas:

Nano rials : Tyres ction e s
mate yres Produ 2. Status of Technology

WEPN
b Socletal lmpacts

le.  Positive and negalive environmental impacts in
| the context of life eyele assessment

wrpmn—d.  Environmental health and safety risks and best
L practices

le. Knowledge and best practice ransfer

Project Timetable

* Final draft report to the Working Parties for
comments in early December;

» Final draft report to be discussed at the WPMN
meeting in December:

* Final draft report is expected to be sent for
declassification by the CSTP and the Chemicals
Committee in early March 2014,
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Umwelt

INCINERATION OF WASTE CONTAINING
NANOMATERIALS

4th WPRPW Meeting OECD Conference Centre,
Paris
12.-14. November 2013

Umwelt’
Bundes
i A 3

The document include:

= a brief summary of the scentific information available on the
behaviour of NM during the waste incineration process;

= an overview of the NM of highest relevance in municipal solid waste

Umwelt

Aim of the document

= Providing an overview of the first scientific findings on
the behaviour and exposure of engineered
nanomaterials (NM) during the waste incineration
process and

s Indentify the current lack of knowledge regarding
specific aspects of the disposal of waste containing
nanomaterials.

‘Waste incineration Federal Environment Agency [UBA) 12.- 14, November 2013

What are the main sources of waste containing
nanomaterials?

= municipal solid waste :'im_—”';*wﬂ @"?m

{including some residues

incinerators (MSW1) and h e
incinerators { } and some reasons why; from manufacturing of NM ==

» a short description of the best available techniques {BAT) of waste containing products). =S
incineration and the features meant to retain or destroy hazardous

= Sewage sludge

substances;

= a short discussion of the existing hypotheses and suspected ways that
NM may pass through existing pollution control devices.

‘Waste intineration Federal Environment Agency [UBA) 12.- 14, Hovember 2013 Waste incineration Faderal Environmeant Agency {UBA) 12.- 14, Hovember 2013

Amount of NM entering waste treatment system

= Musee assumened 95 % of all nanoscale materials contained in
cosmetics end up in the wastewater stream.

= Kuhlbusch and Nickel mentioned that the release of nanosilver
when washing clothes and textiles containing NM is verified.

# Burkhardt shows that 93 to 96 % of nanosilver is bound in sewage
sludge and coalescence.

Amount of NM entering waste treatment system

s Roes et. af, calculated the amounts of NM released in MSWI off-
gas treatment for 1 tonne of municipal waste, assuming that the
content of NM in nanocomposites is between 1 wt-% and 10 wi-%.
The assumed average content of plastics in municipal solid waste

is 12 per cent, of which 7 per cent is nanocomposites.

Waste incinsration Federal Environmaent Agency (UBA} 12,- 14, November 2013

Waste incineration Federal Emvironment Agency fUBA} 12 14, November 2013
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Principle of a waste incineration plant What is best avaiable technique (BAT) for waste

Emission control

and chimne incineration

* complex issue, because of the wide variety of plant constructions,

Fiue gas treatment

and local and climate circumstances etc.

= the European Commission has established an information
exchange to describe the BAT for various industrial sectors,
including waste incineration,

* The result of this information exchange is the so-called BREF

document {best available technique reference document).

Amte

Oelivery and storage naneration and
energy recovery
Waste incineration Federal Environment Agency [UBA) 12.- 18, November 2013 ‘Waste incineration Federal Environment Agency {UBA) 12.- 14, November 2013

Umwelt
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opportunities for the {re-}formation or destruction of Fate and behaviour of NM in waste incineration plants
NM during incineration:
¢ NMare destroyed due to combustion (for example CNT to CO,). = Ina ETH Zurich study: artificially introduced NM were found in slag
* NM are not destroyed or incinerated but captured by the flue gas treatment {53-81%), in fly ash {19-45%), quench water {0,02-1,7%) and in

system {for example metal oxides). These NM can be detected afterwards in the

clean gas {<0,0004%)
fiy ash or other residues.

= One main conclusion of this study is that electrostatic precipitators,

Certain types of NM may not get destroyed during combustion. However, the

combustion products react with the other substances and form new particles, in combination with a wet flue gas purification system, can
= Bigger particles decompose and turn into new, smaller particles or even NM. effectively remove nanosized oxides from the flue gas stream and
Roes et. al. describes how NM can be destroyed, converted into other NM or thus no related nano-CeO, will be emitted from such waste

left unchanged during incineration, incineration plants

Waste incinaration Federal Ervironment Agency {UBA) 12.- 14, November 2013 Waste incineration Federal Environment Agency [UBA) 12.- 14, Movember 2013
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Fate and behaviour of NM in waste incineration plants Fate and behaviour of NM in waste incineration plants

Roes et. af. found that, if the particles are larger than 100 nm, the = The European Commission declared that the open burning of
removal efficiency from flue gas is very high. NM, smaller than 180 nm,
are partially removed by fabric filters and wet scrubbers, but a significant
amount {up to 20 per cent) can pass through such devices. The NM

captured by the scrubbing system end up in the residues {bottom ash and
fly ash) incineration plants is necessary, where such high temperatures

textiles containing CNTs could emit such NM.

= |t is assumed that only incineration above 850°C can eliminate

CNTs. Therefore, incineration in modern and well-operating waste

can be reached
* However, it should be mentioned that the efficiency depends on the filter

technique as well as on the filter material and can vary from plant to
plant.

‘Waste incineration Federal Environment Agency {UBA) 12.- 14, November 2013 Waste incineration Federal Environment Agency (UBA) 12.- 14, November 2013
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Summary and outlook

= The number of products containing NM will increase in the future.
As a result, the amount of waste containing NM will also increase.

= Information is scarce about the influence of the NM embedded in
products, As little is known at this time about the quantities of NM
in waste, the availability of information on NM-containing

Umwelt
Bundes
Arnt @

Summary and outlook

= Little knowledge is available about the influence and behaviour of
NM size throughout the waste incineration process. The available
literature and the findings on incineration of waste containing NM
are mostly contradictory.

= To learn more about this issue and to improve the availability of

data, a more detailed survey of NM in various waste incineration

products on the market is crucial plants and co-incineration plants would be necessary. Such a study

should include determining the conditions that would enable the
efficient removal of NM from MSW! flue gas.

Waste incineration Federal Environment Agency (UBA) 12.- 14, Hovembes 2013 Waste incineration Feders! Emvironment Ageacy {UBA) 12,- 14, November 2013
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Summary and outlook

Thank you for your

= To avoid adverse impacts on the environment and the human a !

health , all waste incineration plants should be equipped with a attention ®
—

flue gas treatment system {as described in the BREF document).

= It can be assumed that, if a plant is equipped with a BAT flue gas : ¥
treatment system, the majority of engineered NM will be captured
by the treatment system.

contact:
BenjaminiWier de

Waste incineration

federal Environment Agency {UBA) 12.- 14, November 2013
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OECD Working Party on Resource Productivity and Waste
Recycling of Waste Containing
Nanomaterials (WCNM)

Draft Reflection Paper

Paris, 12 Nov 2013
Mathias Tellenbach

DECD WPRPW 12Nov 2013 Terra Consult Berne €09
i o zg

Products containing Engmeered Nanomatenals

: Mechi&m’ca} Enginaeﬂ‘ng ¢
Flactroni ingmemmg i N
Mam(i als. Sciente -..._\ .

: Physical Chenig try

: VAcpMd PHysics ; o

ove] Mafeﬁa& in the E ironment: The case of
on Enviropimental Boliution 2008

Mathias Tellenbach OECD WPRPW 12 Nov 2013 Terra Consult Berne @
3

Different recycling procedures
for recycled waste streams

Examples:
— Metal waste {Scrap): Shredding, smelting
- Waste paper: Milling, pulping, de-inking

— WEEE: Dismantiing, shredding, sieving, magnetic
separation

— Batteries: Mechanical (shredding, crushing); thermal

{pyrolysis, smelting); wet-chemical {dissolution of
electrolyte, neutralization, filtration)

Mathias Tellenbach OECD WPRPW *4 Nov 2013

of
@

erra Consult Berne g2
W

Importance of Recycling in Waste
Management

* Recycling is a priority path for environmentally sound
waste management ESM

* Proportion of MSW recycled in OECD countries: mean
value c. 1/3 of MSW , max. up to 2/3 per country

* Positive impact on resource productivity (secondary raw
material for the industry, energy and resources saving )

> Recycling of many different waste streams:

Bio waste / Food Waste /Glass {bottles) /Metal / Paper and cardboard / Plastic
{PET and various other plastics} / Leather and Textiles / Waste of Electronic and
Electrical Equipment WEEE / Batteries / Wood / Construction and Demolition
Wastes / End of Life Vehicles ELV / Tires / Recycling of residues from waste
incineration plants

Mathias Tellenbach

OECD WPRPW 12 Mov 2013 Terra Consult Berne @
2

Engineered Nanomaterials in
Municipal and Industrial Waste

» Carbon Nanotubes CNT * nano Zinc oxide {nZn0)
= Fullerene * nano Titanium nitride
* nano-Silver (nAg) {nTiN)

» Carbon Black (CB) * nano lron oxides

» nano Titanium dioxide (nFeO/Fe,0;)
(nTi0,) * Nano Ceriumoxide (nCeO,)
* nano Silicium dioxide * Nano Phosphate ©

{amorphous and » Nano Copper particles {nCu)
crystalline {nSi0,)

fathias Tellenbach OECD WPRPW 12 Nov 2013 Terra Consult Berne @
4

Challenges when dealing with recycling of
Waste containing nanomaterials

» Fast development of Nanotechnologies and Nano-
Applications

» Growing number of products with ENMs
= Diversity of ENMs in products
« Diversity of recycling procedures

* Possible exposure to free nanoobjects when recycling
waste containing nanomaterials

» Possible risks associated with exposure

+ Bad risk management with non-standard waste
treatment

Mathias Tellenbach OECD WPRPW 12 Nov 2013 Terra Consult Berne @



Risk potential depends on many variables

Type of ENM?

Exposure of man or the
environment to free nanoobjects
{ultrafine dust, aerosols, liquid
suspensions with ENM)

Nanospecific
chemical and
biological properties
of ENMs?

Speciation: single
nanoobjects or
agglomerates?

Method of treatment and
potential of “ induced’ release
of single nanoobjects?

Are nanoobjects loosely or tightly
connected to their matrix material?

Mathias Tellenbach

ECOWPRPW TZ Nov 2013 terra Consult Bane :é?‘”
; L

How to reduce potential risks?

The pessimist’s view: before we
can take action, we must
close the knowledge gaps

D hupdvsewzariech

The optimist’s view: let’s use

Mathias Telleribach DECD WPRPW 12 Nov 2013 Terra Consult Berne @
a i

Existing Regulations and Guidance

— Regulations: e.g. REACH for chemicals in the EU,
various regulations on work place safety in many
countries

- Nanospecific Guidelines: from various countries and
industrial organizations, focused on protection of
health, safety and environment during production and
processing operations; may give guidance also for the
recycling industry

— Non-nanospecific guidance for BAT/BEP {e.g. by OECD
or EU): Emission and release control for thermal,
mechanical and wet processes

Mathias Tellenbach QECD WPRPW 12 Nov 2013

erea Consult Berne 400
11 e

Knowledge gaps and open questions

» Types and quantities of nanomaterials in products and waste,
and associated exposure potentials

* What happens to the nanomaterials in products during the
recycling process ?

= Are known technologies suitable for emission control and for
protection of humans and the environment when recycling
WCNM?

= Measurement and identification of ENM in products and
waste streams

» Effects of cross-contamination of recycled materials with
nanomaterials from WCNM

°  Possibility of recovery of nanomaterials from a waste stream

Mathias Tellenbach OECD WPRPW 12 Nov 2013 Terra Consult Berne {@
& -

How to reduce potential risks?

existing rules and guidance
for necessary action now;

in the longer term let’s close
the knowledge gaps fo take
better action.

© nvo: ferpmzanzie s

Mathias Tellenbach OECD WPRPW 12 Nov 2013 Terra Consult Berne @
10 «

* We can suppose that the application of known
technigues for workers and environment protection
would also in a general way decrease the risk, when
there are nanomaterials in the waste stream

» By applying appropriate BAT procedures for waste
treatment, emissions in general will be lowered, and it
can be expected that possible exposure to ENM will also
be lowered.

Mathias Tellenbach QECD WPRPW 12 Nov 20132 Terra Consult Berne
12



Conclusion

* Apply the general Principles for
Environmentally Sound Management (ESM)
of Waste

« Use a Case-by-Case Approach when
implementing measures for Mathias Tellenbach
exposure control in recycling processes Consultant, Terra Consult Berne

¢ Change from non-standard recycling
procedures to BAT/BEP principles in recycling

and:

Thank you for your attention!

Comments, contributions or questions:

miellenbach@bluewin.ch

= Support further work for closing the
essential knowledge gaps

Mathias Tellenbach OECD WPRPW 12 Nov 2013 Tarra Consuit Berne @ OECD WPRPW 12 Nov 2013 Terra Consult Berne @
1 : 14
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EPR - used tyres
Flanders {Belgium)
QECD - WPRPW
13 november 2013

LOMoHow more neautih

EPR in Flanders

Duty a5 wasie po

Cers have g

- More waste s cotlected separately & sed inan

ervironmentally sound way

+ Shift from waste management to sustalnable materials
management

Results

i tyres is suctessful
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for Belgian used 1yres
due 1o their quality, availability sng

Guantity

Yue to well-managed flow of used
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Sustainable Use of
Construction Materials

Arpad Horvath
Berkeley, California

November 12, 2013

“Sustainable Use of Construction Materials”
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Qutline of Presentation
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The two main phases of the project “Sustainable Use of Construction
Materials”

The four tasks of Phase 1, the current project

Task 1 approach and decision

Life-cycle Assessment (LCA) as the framework of the current study
Characteristics of buildings of importance to environmental assessment
Task 2 Literature survey and synthesis

Data sources

Key factors contributing to the life-cycle ervironmental effects of construction
materials

Mext steps: Task 3 and Tagk 4

- Phase 1. the current project:

» is a scoping study of technical and scientific nature that aims
to identify construction materials and their environmental
impacts that are generated throughout their life cycles.

+ Phase 2:

» will be analytical and policy-related, and build upon the
findings of Phase 1 to draw up guidance to improve existing
policy frameworks and deliver incentives to the stakeholders
of the building sector to use construction materials
sustainably.

Sustainability Concerns Associated with
Construction Materials

S

Scale is significant on all levels
Number of construction material types is large; number of specific materials is very large
Social
*» Growth in primarily urban {and slso “middle class™) population
»  Longer life span, but aging population
Resource inputs
= Enormous stogk of matenals, and large flows of materials
» Use of nonrenewable instead of renewable materials
» Depletion of resources
+  Energy inpu?
Emissions, wastes, and other impacts
+ Overwhelmed waste management systems
= insufiicient reuse and recycling
* Land use
Economics
+ Inefficiencies

68

- Task 1. ldentification of construction materials for the

study

- Task 2. Assessment of environmental impacts of

construction material life cycles

- Task 3. Factors determining the choice of construction

materials

- Task 4. Preliminary policy lessons

Task 1: Identification of
Construction Materials to Study

SRR

- Focus on construction materials that
» are used widely
» are used in large quantities

» are considered to have significant associated
environmental impacts
» have the greatest potential in terms of energy and

resource efficiency and environmental
improvements

» are likely to have significant amount of
environmental data available
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Focus of Project: Buildings

Low-rise residential
High-rise residential
Office
Laboratory/testing
industrial

Retail

Transportation

Characteristics of Buildings
for Environmental Assessment Purposes

Buildings are complicated products

The number of construction material types is
large, the number of specific materials is very
large

People spend the majority of their lives | 'ndocrsg

Understanding the environmental impacts
associated with buildings Is critical to globai ar ™
tocal environmental and human health

Buildings tend to be designed to be unique

. . Manufacturing is “local” and in low series
- Other service: government, enterfainment, ...

o Decision making about buildings is complex
Many combinations of above types exist!

Commercial Building LCA Components

Constructlon Matenal Flows

Erarcrmensss Eaesions M
| . / - 25 billion Mg of concrete and 3.7 billion Ma of cement manufactured annually
} } B i wordwide
| Materiais Buiknog Baing Use Bukickng Busithng Ervoof. . . .
mnctons | Comssution pwrhaco Lita - Cement industry responsible for 10% of giobal annual man-made CO, emissions
A Tt | Setcny e Eump e A tolal of 2.57 billion Mg of different materials used In the U.S. in 2010
zs o :%’.: ”%";;‘%m o * 73% by weight were construction materials, mostly stone, sand and gravel
gi i Tar ke Coirg S - 54% of U.S. energy consumption is directly or indirectly related to bulldings and
it pommr | e G T their construction
5 Povca gl RN 6o - Inthe U8, buildings account for
- S goman - B5% of electricity consumption
33 Soim T gl + 30% of GHG emissions
g% il L - 20%of raw material use
82 Sted Power v . 30% of wasie output
b1 H o St y
§§§ ?%’:ﬁf: . 25% of virgin wood demand by construction (World Watch Institute, 1995)
M i . - Apparent flows are substantial
E; 1 L I ih 1 - Non-apparent flows are even larger
gg}; ( Energy and Resources Conumes )
Who has Influence on Building Design? Current DQSIgn Method

Codes, laws, regulations, ete,

- Building design decisions are mainly based on;
[ oweer | - Safety

_______  — s - Functionality
Desiwr i Corgractor ’ . COS"
mmm”m} powes )| por— . Enva_ronmentai issues are often only gddressed
S eintenence Enec e qualitatively or simplistically (e.g., using

JL N {z

( Energy Efficient
{ Dosign

recycled-content flooring or lead-free paint)
) i Material C‘h@i{.\n) | ;’E'Zym'?mmgh'::';
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Task 1 Options

TR BN RREGRD,

Set 1. Materials for high-rise commercial buildings
« steel and steel-reinforced concrete
Set 2. Materials for low-rise residential or commercial
buildings
= steel, steel-reinforced concrete, wood {dimensional lumber,
engineered lumber), clay brick, concrete masonry unit {CMU)

Set 3. Materials for interior partition walls

= clay brick, concrete masonry unit, wood, light-gauge steel,
gypsum board

Set 4. Materials for commercial building envelopes

LCA Methodology - 1SO 14040

LCA Framework

ARSI

INPYTS

Product Design
Materials Extraction /
Processing / Sourcing

Energy

Water ——)

T
i

| Product Manufacturing

Product Distribution J

I

Product Uss \

AT
A ———————

LUTPUTE

e Prineinal Products
oot Coeprodicts
et i Ermissions
e Safid Waste
e e Efusnts

Other Environmental

V-

Source Adipted tom SETAC £1397)

s

Steps of LCA - 1SO 14040

L ——.

s
LCA ~ Life-Cycle Assessment
50 14640}
Goal and T
scape Direct applications: f
definition
* Product development [
* Product/process improvement
) ¢ [ * Strategic planning
ventory interpretation * Policy making
analysis * Marketing }
” T * Other |
S !
impact
assessment

Ernviranmental
» Inventory (direct and indirect/supply chain} assessment

¥

Wow v v VoY

» impact assessment

YV EVYYYYV

v

Economic
I Social

1} Goal of the LCA study ~ 150 14041

- intended applications

- reasons for camdng oul the study

- intended audience

2} Scope of the study - 180 14041

- funiction of the system

~ funclional unit

- description of the system
- system boundaries

- allocation procedures

- impact cetegories and the impact mods!

- requirements for data

- data assumptions

- fimitadions

- data quality requiremanis
- peer review

- type of reporting

3) Life Cycle inventory {LC) ~ 150 14041
- data collection
- descriplion of the inventory
4} Life Cycle Impact Assessment {LCIA) ~
180 14042

- classification
- characterization
- normalization

5) interpretation ~ iSO 14043

-~ evaluation and discussion

8) Report
~ disclosed to the public?

Sustainability Metrics of Interest

SR

ot prmaty poeigy use

Carton tovide squbvaRr EISSIOTSAITTARE
Srare sepietng subREnC BRtiSSIOnS

Cliena B pORIATY 2SN

Toue supstance srissians

W LOSTRNOR 300 Cogracatn

HRAESNIOS B FOR TSRS WASIE JERRTAN

Ggn wanning poRrid

Czone geptenn potestal

AL IOn perss

Europtication polentid

Pretocnemical @one (Smog) Sreaion paertia
Human healin eftects (intake fractions s DALYS)
Ecotaachy

#aterial anct snergy resowTe depletion patenia
Lt use

water resoure epletion

Lite-cycle Bummary of Concreta
Source. Amencan instiute of Arthitents {1983} Environmental Resaure Guice. John Wiey & Sons, New York, MY
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Figure 1. Conorete Process for Typical Building Floor LGB
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Case Study:
Steel- vs. Concrete-Framed Buildings

RS

-+ 4,400 m? (47,360 ft?), five-story building

- Located in Minnesota

« 50-year use phase

- Aluminum-framed, glass panel curtain wall

- Built-up roofing

- Interior finishes: painted partition walls, acoustical drop
ceilings, and carpet or ceramic tile flooring

- Mechanical system provides both heating and cooling
(natural gas and electricity)

Buggemes, A and Horvath, A {2005}, "Comparison of Ermironmenta Efects of Stest- and Concrste Framen Buiidings.” 4 of
infrastuctum Systems, ASCE, 11(2), 88101

Steel v. Concrete Frame: Construction Steel v. Concrete Frame: Construction Phase
Phase Effects (Frame Only)

Energy Consumption (Frame Only)

Comparison of Construction Phase Energy Impacts
Steel vs Concrete Frame Construction Phase Impacts

B Stedl Frame
& Concrate Frame

350

o
%‘

- g

2,500 i" =20
2,060 ?
&

106G

Energy CO, €O NO, PM,, 80, ¥OC HC Cavh N or Mn

Transport
Materials

Temporary
Matedals
Transport
Equipment
Eguipment
Use

BLggEnOn, f. G HONER, A, (2005), “Comparistn o Eraronmentst EMeCh of Stzel. ang Doncrets-Fratmes Suitings T J. of Infrestructire Systems, ASCE, 143, Cuggemos A, s Huvaih, 4. (2005), "Companisan of Earonnent) Efects o Stes. and Concrate- Framed Buktings.” J. of infrastnicium Systems, ASCE. 11(2),
. 56-101 o101
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Steel v. Concrete Frame Building: Complete
Building Life-cycle Energy Consumption

Comparison of Energy impacts

5
5 4
by
23
ol 8 Buifiding with
g2 Steel Frame
g . 1 Buiiding with

o : et Concrete Frame

Materials Construction Eng-ol-Life Matls + Const, +
EOL

i.#fe Cycle Phases

Guggemos, A ang Homa, A, [2005), Tompanson of Brwonments E560 of Stee and Corciae FIamso BUltiogs.” . f Infrastartus Systems, ASOE, 112
. %101

Emissions Analysis

1 S0-year use phase dominates the environmenial effects:

0%
0%
a0
7%
%
5%
wn
30%
2%

B Gons Fraoes Erpdng
B Cpngssie-Frameg Bussng)

% o foud

w0

1 Overall, construction is 1-11% of life-cycle environmental effects

1 Asthe use phase becomes more efficient, the materials and construction
phases are expected o increase in significance

1 Mainferance phase emissions {over 50 years) are similar in magnitude to the
construction phase

I The end-of-fife phase is comparably small

Literature Survey of Construction Materials
- Identified Limitations -

N

Zealand,

Only 10 studies from Canada, Finland, France,
Sweden, United States

No study compared all 5 materials
Several comparisons of wood, steel, and concrete
One comparison of brick or CMU to an alternative

-+ Structural systems are often not analyzed separately from
complete building

Materials specifications tend to be missing

Data are often not well detailed

End-of-life options not detailed

Analyses mostly focused on energy use and GHG emissions
Ungcertainty assessment lacking

Economic comparisons rare

New
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TN MRS,

Steel v. Concrete Frame Building:
Complete Building Life-Cycle Effects

Comparison of Materlals, Construction, and End-of-life Phasas

8 Building with
Steel Frame

5 Buliding with
Concrate Frame

Guggamos, A oG HONE, A, (3005, “Compansin o Emionments ERBU f Sieel s ContreteFramet Bulthgs " J. of lnfmsinusture Sysiems, 5CE, 112,
. 83301

Overall Findings

Construction phase effects are approximately 1—11% of overall life
cycle impacts

in general, steel structural frames have significantly less effects than
concrete frames in the construction phase, but significantly more
effects in the materials creation phase

But overall, steel-framed buildings have similar life-cycle effects to
concrete-framed buildings

Choice of structural frame may be based on concermn for local
construction phase emissions:

» Choose a concrete frame if VOC and heavy metal emissions are of
concern

» Choose a steel frame if energy use or CO,, CO, NO,, PMy, S0, and HC
emissions are of concemn

Literature Survey of Construction Materials
- Benefits and Opportunities -

il

- Interesting and educational comparisons were found
that show the way how comprehensive assessments
should be done.

- Comprehensive assessments (using LCA) of
construction materials are feasible 1o be performed
nowadays.

- Studies show where environmental data could be
sourced from.

- In all comparisons wood was the best choice from
energy and GHG perspectives.



Data Sources for Construction Materials

. - General LCA software: e g., GaBi, SimaPro
- Specialized Data and Tools:

.

@

@

S

s

EU: European reference Life-Cycle Database (ELCD)

U.S. Life Cycle inventory Database

BEES (U.S. National Institute for Standards and Technology
ATHENA Impact Estimator for Buildings

Carbon Caleulator from WoodWorks

The U.8. National Ready Mix Concrete Association:

hitp:/fwww.nrmea.org/sustainability/Certification/PlantCertifica

tion.asp

- Environmental Product Declarations (EPD)

EPD for Glulam

hitp/Awww.awc org/greenbuiiding/epd. php
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Giang sr Cum

Americsn Wood Council, Canadian Wood Courdl (2013}, *North AYj Mican Glued
Laminated Timbers {Glulam) - Envirenmehtal Sroduct Dedaration,

ttp Hvewr. avec. or/pAVERDs/Glulam_EPD pdf {Bocessed August 1




Key Factors Contributing to the Life-cycle
Environmental Effects of Construction Materials

The PUR requires thast carbon sequastrakon may tnly be credited ja the produd if the end-ol-ie tate of that car- | sl
bon Is considered in the LA study FRinnovations. has recerntly published a carbon sequestration caiaiation ol

that estimaies the emssions from typical snd-of e reatment o waod products st mduzw recyeing, oombys:
Hion, and fandtifing. The carbon sequesiered i the protudt 3t the manulathnng Gt senes a5 the basks fos sudh

an sty and is a3 fofows ad fastors ont ars o cattnom 00t} . Embedded energy of materials
1 ghaizen = 525,97 svan dty kg = 262,98 kg Sarkon = 95428 kg £0, eq . .
e oot st g e b ey st - Energy input mix
o year 100, rice e L3 for warious wndd the sverags ndfl decey rate. The N . . i
- Emissions intensities of energy
- Location, {e.g., proximity o people)

Garnon ol grves he folowing cesidts:

Cavbon sequesiered 6 protact 3t marufaciuring gate
D228 kg ©O, en, = « 954,28 ky TO, 2q exmssion

Haetnans emitted from fugitive ndfil ges
2.7% kg CH, = 6882 kg TO, 2. emission

Gartn ciosits et s hom e s 3 o e of s st Casres e gas - Transportation
23299 kg CO, &g, ermisslon
Sapuon saauontation st yeas 100 net of iogenic carbon s - Consfruction processes

- Service life {functional obsolescence)
- End-of-life fate and management

EPA Combustion Emission Factors

Rhode island; ; Coal Natural Gas | Petroleum
5 g CO,/KWhH J‘

N

lg CO./kWh 931.2 506.1 £506.9

California:
295 g CO,/KNh

Washington DC: Life-cycle Emission Factors
807 g CO,/kWh

Natural
Coal Gas Oil |Nuclear| Hydro | Biomass | PV | Wind

I8 £O0%eq)
€ sexd fr Thr sl fuglsin
Emission factors sowrce: LS. Envirpamental Protection Agency. {20301, AP 42, Rfth Edtion, Yelume 3, Chagter 1: External Combustion Sourtas. U5, Snvironmental rotestion GoemuRion 5. Agency. (T30 AR A2, FiRth E6ibuns, Yourme 1, Chagter 3 "
Agancy, Washingian, DC. . Agency, Washington, DL
gensy us. sgency. {2011 L1 vear ¥ Tables. 1S, o agency, Washington, LCA mmission factors source: Horvah, A, Shokes, 1. 7 i Assessment of ety I Califomsia oenseission, 041,

LCA Emission Factors for Electnaty Generation

R

e

lcoal  iNatural Gas 0Nl Nuclear Hydrop ) Py Wind
W itk 12.50 8.10) 11000 WA 042 0.36 177 0.12
g €0, JkWh | 1056.50 95050 67950 63.25 2475 5725 139.00 5.00
lg 8O fiewh 275 189 180 wa 002 109 034 0.03)
g PRA/KWh 2,33 255 513 N4 0.02] 0,15| .10 0.0 FRIEE Y, Hode sumpurien
TAKE 2, Tardasion Factars fpmansfen-mikei
lg 50 JxWh 16,01 515 515 N/ 0.1 037 031 0.7
Tt N P 083
VOC/iwh 138 002 LY T 001 008 001 002 et @ S W1 257 835 BE0 035
T N0 4w 1w om
ca/kwh 929 479 014 WA 097 048 057 WA Gt OB B am 2 e
Chaws 20 18 389 177 GER 1B4 @45
Bl BN 2% 2% 35%
md imesmossi Bal 2042 4 L 098 042 012
B 59% N BEY
#r Boweng TAT-#0 W 138 8.8 DAY 8F7 2%
T £ 4% W% T8
faol i 52 1472 292 878 630 2.1
TM 2% % 5
Bosing 75T n 1E7? BT 881 631 234
TR AE% I% W WA
Soorees Horvath, A, Siokes, | Pasessmert i Calfornia” Califorria Eoesgy Cammiston, 2011

Facscne, % st Korents, A, G007} "Evosuntion sii.m s Laan Trommonon 3 Teckauby, S, p9. T RS, T Rk oraHD T T
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What level of resolution is necessary?

Urkan areas or urban clusters
Large Cities

End-of-life Management Opportunities

s

- Wood: Source of biogenic carbon that can be
permanently sequestered in a Jandfill

- Bteel

= Worldwide recycling saves about 15% of energy and
25% of Cmagéugg SMISSIONS prordstent 2011] £

- Brick and CMU reuse and recycling

- Cement can be substituted with fly ash and other
pozzolanic materials

« Every 1% of fiy ash replacement lowers embedded
energy by of concrete by 0.7%
- Concrete recycling, and carbonation that can
permanently sequester carbon
» CO, emissions from cement clinker
manufacturing and CO, uptake
> Caleination: CaCO; + heat — Cal + £O,
» Ca0 + H,0 — Ca(OH),
» Carbonation: Ca{OH), + CO, — CalCl,+ HO

Litnsstone
L eatoy

Cartngiod

Siaked timé Quickiinie:
CafoH); Ca0

Vaater sdded

Next Steps

- Task 3. Summarize factors determining the choice of
construction materials

- Task 4. Draw preliminary policy lessons
RSN ¥
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County-level Variation in Intake Fraction

« Mean popuation F ~ 2 orders of magritude greater Tor urban than rural counties
- On average, 86% of the intake nccurs in the same county as emissions

Summary of Task 2 Findings

LCA has been developed long enough that it is now ready to provide comprehensive
answers for decision makers

» itis ready to be raquired as part of policy
Literature studies provide educational guidance on how LCA should be done, but are
less useful for "everyday” decision making

= Wood was found to be the best aitemative from embedded energy and GHG emissions perspectives
Data sources, especially EPDs and material-focused LCA studies, are rapidly
appearing in some countries, and enabling design decisions
LCA should become part of the practice of designers and other stakeholders, not just
researchers
Low embedded snergy, low energy use throughout the life cycle (including
transportation), low-emission energy use, efficient construction processes, service
life-informed design, end-of-life fate and management, and keeping non-carbon
poliution away from human intake are key to sustainable use of construction
malerials
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A CHARACTERISATION OF
ENVIRONMENTAL LABELLING
AND INFORMATION SCHEMES

Guillaume GRUERE

Environment Division,
Trade and Agricuitural Directorate

WPRPW Meeting November 13 2013

2. Mapping institutional actors

Framing

institutions

RULES . B— " REGULATIONS
L ST, ~.
e ([ Platforms & ‘i’ )
Vs } consoriiums | J L
/ N § e AN
/ T , B
e ELIS - > ELIS
! SUPPLIERS P < USERS
Y 1’ \
(Supportmv o \*{‘;nveﬁior)mg
Institutions |~~~ TTTTTTTTTTOONT ’1 institutions
s
\\\ /
\\W\ //r,/

3b. Towards a comprehensive
characterisation of ELIS

Modesof 70
Commumcnhon :

Standard
Chamclenst:cs

Business )
to- Certifiers
Consumer
m Public -
Seal —- g2 g e-s Voluniary | f3
AGRICULTURE Non LCA

BIRLDGINUE

™ Food Open process
" ard party
Chemical in?PM
control L

© Canada
National

&

1. Environmental Labelling and
Information Schemes (ELIS)

S

Jmi‘c”\

B AS
amgaceRar

F.{Oéi’éz

1o o adst

9

“Policies and initiatives that aim to provide
information to external users about one or more
aspects of the environmental performance of a
product or service.”

4. Analysis of ELIS growth trends

Dataset: 544 BLIS introduced in 1970~
2012, covering 197 countries from:
» EeoLabel Index (BigRoom Ine.)
» OECD and other publications.

HOO

w’\‘\é S :
| Possible |
s ey - i

| slow-down
|

L of new
‘schemes? |
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From organic labels to other seals A diversification of attributes

®Beals ®mClaims ®Declarations 3 Others

Hoo
100 -
E:3ed
500
60 ® Blodiversity
40 400 # Climate
20
#E
\ ‘ , - orgy
G0 I9HLAHGE 15562000 FOOL2O0F GUCE R
1900 2012 060 0%
Type 1 Chemnical
Resource 5 100 Fantrol
efficonny 215%
use
- Biodiversizy
r— o H
£
o

&% Methodologies and focus of schemes:

Mostly non-profit and private voluntary schemes stable over ime

Hanaral
Resoumes

Waste related schemes increased from 8% in 1990 to 14% in 2012

oo - ) ) ) . wlUA #Nonls
“de facto”™ . Hoe 104%
mandatory 7 | Private
00 ' voluntary o
o @ Hybrid . s
' Yoluntary 400 w8 nprP M
ao @ Non-Profit HOD 8 PrPPM
Voluntary 40% # Product
a0 200 50% standacd
. # Public Voluntary JOQ e
OO 200
10> 10%
w Public o %
o Mandatory i %\' 3
= E ‘\?‘Q"{
More third-party audited, but still not transparent “Intensification” versus “extensification”
@ 1st party @ ond Parly  mgrd Party s Others
Bo Average contribution to overall growth in the number
o of ELIS
’ 5%
40 WM
50%
=20
> 25% ~=Doinant

b & ‘/”’/‘_’M—I
500 - . - SO

400 open process but 5%
S ¥ d ¢ 5
. o% . -
200 @ Uiper pro ° -
19911995 1996-2000 2001-2005 2006-2012

100

o b Domdnant Pl ture and yuidtis hemicals and Natural Resour

RN nrofit, Now-ope P PM, Exrope and North Americs, national scope

< A : LTBTIETH) nd biofael, climate, private, open, product standards

| regional seope,
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%% 5a. Conclusions: A complex landscape

1.

%

I

]

Multiple actors interacting
~  Old and new: “fragmented harmonization”?
Expanding diversity of schemes
— 12 characterisation criteria divide into »55
On-going multiplication of schemes
(albeit with slower rate since 2010)

—  Dominant traditional schemes :

categories

A competition
~  Emerging schemes: }Axp mimg new areas, filling gaps
still mot co

—  Some areas

NEXT STEPS: OECD WORK ON
ENVIRONMENTAL LABELLING
AND INFORMATION SCHEMES

Andrew Prag

OECD Environment Directorate

WPRPW
Novernber 13% 2013

>§ OCDE

2a. Impacts of labels on international trade
draft by Secretariat June 2014

Impacts and opportunities for international trade arising

from the increasing diversity of labelling schemes

Fxamining uccess to market and competitiveness issues

~ Access issues if schemes are “de facto” mandatory

— Competitiveness if labelling biased towards domestic
products: “greenwashing” vs “greenbashing”

Case studies on distance labels, carbon footprint and

water footprint

Possibility to take a product category approach to

assessing trade implications

8l

Thank You!

)

1o

I

» Buovironmental and market impacts from a

Paper available at:
www.oecd.org/env/w
orkingpapers.htm

GECD Ervionment Workng Papers
Ho. 62

A Characterisation of
Environmental Labelling and
information $chemes

Culiais Grudis

L Carmeton 15, 955, 080

@ oECD

Overview of JWPTE / WPIEEP work
on environmental labelling

Published

Characterisation of Environmental Labelling V/
Sep 2013

and Information Schemes

a) Trade impacts of environmental labelling

Drafts
by Environmental effectiveness of labelling due
- { Ini licie 1o ¢ #® % Feb/June
¢} Review of public policies relating to sy

labelling

Potential role for further policies, including
possible international guidelines for policies
regulating private labelling claims

‘P End 2014 /

» Int0o 2015

2b. Environmental effectiveness:
draft by consuitant, June 2014

predominantly domestic perspective

» Summarising and building on previous literature

(including 2012 State of Knowledge assessment)

« Particular focus on effects of multiplication and

diversity of schemes: consumer/retailer confusion,
overlap of effects, self vs 3 party certification, etc

« Proxy indicators for environmental effectiveness



% 2c. Review of public policies % 3. Policy advice / international guidelines
draft by consultant, Feb 2014 end 2014 (or into next PWB)’

+ Comparative analysis of national policies

; - ' « Final stage to be discussed at future JWPTE
regulating environmental labelling

meetings, based on work in progress

» Comparing definitions, standards,
labelling requirements (placement ete),
policy monitoring and enforcement

- Potential recommendations on role of
public policies in regulating private claims
+ Possible development of international

« srdence of w » 10 av C g 4 . . .
Assess evidence of whether policies have guidelines concerning private claims

been effective in rejecting or reducing
misleading claims

' Thank You! Potential competitiveness impacts of
) ” labelling

BETTER POLICIES FOR BETTER LIVES

Andrew.Prag@oecd.org
Guillaume.Gruere@oecd.org

Mateh
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Establishing milestone targets for food
waste and selected waste streams

OECD, WPRPW
13 November 2013

Elisabet Kock

Swedish Environmental Protection Agency

N0 lterative work process

wmzra

foreach
S farget

iy Food waste target
VERRE & 0{3’%‘
-Food waste shall be reduced with

20% until 2020 compared to the year

2010 (avoidable and unavoidable).

The target comprises the wi hole food
chain except primary production,

«Production waste in the primary
production shall be reduced in a
measurable way.

yanue ASSlgnment

» Propose new milestone targets for reducing food
waste, recycling and reuse of household waste
and textile waste.

= The proposed targets should be followed by
suggestions on possible measures, policies and
an analysis of the cost effectiveness and a socio-
sconomic impact assessment.

* To be presented in January 2014

Amount of food waste in Sweden

Food industry 171 000 tonnes
Retailersiwholesalers 39 000 tonnes
School kitchens 26 000 tonnes
Restaurants 99 000 tonnes
Households 674 000 tonnes
in total: 1010 000 tonnes

Households account for the majority (72 kg/cap), of
which 25 kg/cap are unnecessary food waste.

| Swedish Agancy 2013-11-13

Restggrants

Food waste reduction — possibie
measures

i

fter planning
: Remove sallad piate
. Smal ter pomon sizes
Donatefood
Doggybags.
- “More krtchens pfeparmg thexr
~iown food -

Swadish Agensy 20131113
1




by Measures cont.

VERAETES

— Measures Target

identification of the analysis of - 50% ofavoidablewaste
waste S -
Meastring thewaste”

Identification of measures and

implementation of measures:

Food waste cost effectiveness
analysis

f
i
i
1
- 1
i H
gowed N
4 :
R SR TR s i
33’5" [P ——— :
e enskoeg 58 17 1
% ¥
2 :
ng PSR S
e ket 0%
T | | minserg e

e i mauntei
chaerad miskiog e SaSRIOR, o :

} Swedish E i Agency 20331413

o

: ué Recycling and reuse of household waste — proposed
IRHEL 4

milestone target o
o

By the year 2020 the waste material from houshehoids and similar
waste from companies will be taken care of as far as possible and the
impacts and risks for health and environment Is minimized.

+ Al least 80 per cent of the wasle from households and similar wasle
from companies is prepared for reuse or is recycled (not only collected
but actually recycled).

« It is easy for households and companies {o leave products for reuse
and for the preparation of reuse.

> County councils and other branchorganisations with an important
potential to better take care of the wastematerial have developed
specific waste sector objectives.

Milestone targets - Textiles o

By the year 2020 the circulation of textiles
are as far as possible resource efficient
and free from hazardous substances.

By the year 2018 there exist easily
available collection systems for textiles
which ensures that textiles first of all are
reused.

+By the year 2020, 40% of the textiles put
on the market will be resued.

Cost and effects or proposed measures

Cost effectiviness of proposed measures
» . ——

SER! ton
"
g

—

@ % 4% % % /% %'9;; (“‘%1%%’% 9% K:b%(“%oé%c%%

Ackumsiated 16use And RGYCHDG)

Textiles cont. o

*By the year 2020, 25% of the textiles

put on the market will be recycled
{primarily to new textiles)

«By 2020 the circulation of textiles will
be easier as hazardous substances
and other substances with
undesirable characteristics will not be
present in newly produced textiles..




 Information

EPR

- Education
and
information

» Refund ‘
- Nationwide
collection
systems

40% of
textiles
are
reused
25% are
recycled

87

Thank you!

| Swedish: E:

P Agency

20151113




MEAEEEESRAFE) RS

.7%:{ chfE
2010 FEREEYETESE © FEIPI AT
-HIIE R R 2013 3%
-IEER S 2R WO EUT A S R T R T M B Y TR )
2 -

-FAEHEIEE 1,353 [EhFEEITEUT - EER - MY 75% » AERPY
87% o

g
-2008 55 2010 S E VBN BRI BRI B Rl IR 5 e B Y & e )
4% -

-BS 2 [ A R R TR R B YR IR D 3%(E 2008 4E)ZE 2010 449 810
EIEQ236 AT/

-2010 FRUFR RS IR B UL A 2 23 BT

-MIEE R BT RS E B RS AIUL A I 2%(H 2008 45)Z 2010 4H93T 60
==

WEEE #i15 © 2013 S8 A B8 BE A% B 735 i P P S (B s i i
2013 £ 9 B
AN E AR F RSB T E R R A B E R L 88,
AN A4S WEEE 5T FEMET - BEstERA - Ui - SE T
TR AR LA T

http://www.cmconsultinginc.com/2013/09/cm-consulting-releases-canadian-weee-rep

ort-2013-waste-electrical-electronic-equipment-reuse-recycling-canada/

BROFZEEGCEONMEAE FEREE B B =S B ESMET
]
- 2013 F NS A
-CEC Z &R ~ 278 - ZEBSHR
-5 amAYE R ELE ESM AV EEARZS - BSM T  SHEHEEERE
- ZEAR BIIGRE
hitp://www.cec.org/Page.asp?PagelD=1226&SiteNodelD=1282
-2014 5 1 H CEC #EubigR it Lallgiisag -

T [ B RS Y S i PR S
2013 SIS RS AT



