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European foreword

This document (CEN/TS 16663:2016) has been prepared by Technical Committee CEN/TC 38
“Durability of wood and wood-based products”, the secretariat of which is held by AFNOR.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CEN shall not be held responsible for identifying any or all such patent rights.

This document supersedes CEN/TR 16663:2014,.

According to the CEN-CENELEC Internal Regulations, the national standards organisations of the
following countries are bound to announce this European Standard: Austria, Belgium, Bulgaria, Croatia,
Cyprus, Czech Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, France,
Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands,
Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the
United Kingdom.



http://dx.doi.org/10.3403/30286933

PD CEN/TS 16663:2016
CEN/TS 16663:2016 (E)

Introduction

The leaching from preservative treated wood into the environment needs to be quantified to enable an
environmental risk assessment to be made of the treated wood, e.g. according to the Biocidal Products
Regulation, 528/2012. This document describes a semi-field method for the determination of leachate
from preservative treated wood where the preservative treated wood is not covered and not in contact
with the ground or water (use class 3 according to ).

The method is a semi-field procedure for obtaining water samples (leachate) from treated wood
exposed out of ground contact, during natural exposure. The quantities of emissions in the leachate are
related to the surface area of the wood and can be used in scenarios for the environmental risk
assessment of the treated wood.

NOTE The leachate can also be tested for eco-toxicological effects (example: OECD 202 testing on Daphnia
sp.).
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1 Scope

This Technical Specification specifies a method for determining the leaching of active ingredients or
other compounds from treated wood by a semi-field method for use class 3 (outdoor above ground).
The preservative treated wood can be tested with or without subsequently surface coating or other
water-repellent treatment. The method is applicable to the testing of commercial or experimental
preservatives or paint systems applied to timber by methods appropriate to commercial practice.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

N ISO 5667-3, Water quality - Sampling - Part 3: Preservation and handling of water samples ([SO 5667
3)

3 Description of the test method

3.1 Principle

Panels are treated, assembled and placed outdoors, out of ground contact and exposed to the normal
environmental and ecological factors which affect preservative treated wood so exposed in practice.

The rainwater is retained and the leachate is monitored by chemical analyses of the active ingredients
and/or other compounds.

3.2 Quality criteria

The validity of the analytical method for the substances in question should be determined before
conducting the test:

a) accuracy;

b) specificity;

c) limit of detection (LOD);

d) limit of quantification (LOQ);

e) precision.

NOTE 1 may give guidance on the preservation and handling of water samples.
NOTE 2  This may include CAS no or chemical formulation.

3.3 Wood preservative

The test report shall state the name and other designation of the tested product, and the trade or
common name of the active ingredient(s) as defined in the regulation n°528/2012.

Use of a coating is possible (identity and amount of coating used shall be stated in the test report).
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3.4 Apparatus
3.4.1 Vessel for receiving water

Laboratory brown glass flask or plastic jars with no impurities that can influence the active ingredient.

NOTE N ISO 5667-3 gives the good practices to preserve water samples.

The brown glass flask or plastic jars shall be protected from heat and sunlight.

The capacity of the vessels depends on the exposure scenario. If the expected annual precipitation is
approximately 700 mm and the test set-up is placed horizontal 251 containers are recommended. If the
test set-ups are exposed vertically 5 | containers are recommended.

3.4.2 Gutter, screws, hooks

All materials used to fix and support the panels and collect the rainwater shall be made of inert
materials. Stainless steel has been found to be suitable (see Annex A).

3.4.3 Weather station

A weather station capable of monitoring the quantity of rainfall, the wind direction and wind speed at
the test site shall be used.

3.4.4 Wood working equipment

Equipment capable of producing the desired finish of the surface; e.g. fine sawn or planed.

3.4.5 Condition chamber

Conditioning chamber, well ventilated, controlled at (20 + 2) °C and (65 £ 5) % relative humidity.

3.4.6 Mixing vessel
3.4.7 Preservative treatment
Equipment suitable for carrying out vacuum, vacuum-pressure, immersion or surface treatment of

specimens.

3.4.8 Balance

A balance capable of weighing to the nearest 0,1 g.
3.4.9 Kiln
A kiln suitable to dry the preservative treated timber after treatment and post treatment conditioning, if

required. The drying procedure shall follow recommendations from the supplier of the product under
test.

3.4.10 Safety equipment and protection clothing

Appropriate for the test product, to ensure the safety of the operator.

3.4.11 Refrigerator/Freezer

A refrigerator or freezer (minimum - 18°C) to store the leachate at low temperature to reduce
degradation of the substances to be analysed and the growth of mircoorganisms in the leachate. The

storage procedure shall follow recommendations from the supplier of the product under test or
ﬁ N IS0 5667-3.
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3.4.12 Chemical analysis equipment

Analytical equipment appropriate to determine the compounds of interest to be analysed in the
leachate at the desired concentration.

3.4.13 Exposure site

An open area, free from tall vegetation and not excessively influenced by industrial or agricultural
pollution and no obstacle to the rain. Distance to building should be specified in the test report.

3.4.14 Exposure weathering racks

The exposure racks, to which the panels are attached, should be robust to maintain the panels in the
required orientation for the duration of the test. Racks that have been found to be suitable are
illustrated in Annex A.

3.5 Test specimens

3.5.1 General

The test specimens that make up the test panel are representative or typical of commercial timber, and
exposed to mimic service exposure (e.g. vertical spruce shiplap cladding. Alternatively the test
specimens may be selected to be a ‘realistic worst case’ estimation of the emission for a wood
preservative in Use Class 3.

3.5.2 Species of wood

The wood species shall be typical of the wood species used for the efficacy testing of wood
preservatives, e.g. sapwood of Pinus sylvestris (L) (Scots pine).

Additional tests may be made using other species; this should be stated in the test report.

3.5.3 Quality of wood and wood moisture content

The quality of wood and wood moisture content shall be typical of the wood used commercially or use
sound straight-grained wood. Material of resinous appearance shall be avoided. Use wood with between
2 annual growth rings per 10 mm and 10 annual growth rings per 10 mm in case of Scots pine. The
proportion of latewood in the annual rings shall not exceed 30 % of the whole cross-section for Scots
pine sapwood.

When penetrating processes are being used for the treatment the specimens shall consist of sapwood
only when using Scots pine. For superficial treatments some heartwood is permitted on the back of the
specimens. An example is given in Annex C.

In a batch of specimens to be treated, the density of an individual is permitted to differ from the mean
value of the batch by + 15 %. The mean density of the treated specimens used for the test shall be
recorded in the test report.

Knots are permitted to a limited extent. One knot less than 2 cm in diameter and maximum 3 knots of
less than 1 cm are permitted in each board.

If other wood species are used the number of annual rings and density shall be stated in the report.

The density of the panels for each test setup is distributed evenly. Knots and other defects are evenly
distributed over the 3 replicas. Annex C gives guidance to the preferred orientation of the growth rings.
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3.5.4 Preparation of test specimens

The timber is conditioned to 12 + 2 % mass fraction moisture content.

Prepare test specimens of (100 + 2) mm x (25 * 2) mm cross section of sawn timber. The length of the
panel is (760 £ 5) mm. Panels of other sizes can be prepared and used in this test.

Alternatively the test specimens can be planed or prepared in a way typical of commercial practice. The
actual dimensions of the test specimens shall be stated in the report.

Individual test specimens shall be assigned unique identification number in such a way that these
numbers are retained trough out all preparation operations.

3.5.5 Number of test specimens

Prepare at least 21 panels for each combination of test parameters. Seven panels are used for one test
set-up. Three replicas for each combination of test parameters are prepared.

3.5.6 End seal

The wood panels are end-sealed after preservative treatment by a material, which prevents water entry
as well as microbial infection. The end-sealer shall remain effective during long-term exposure to the
weather and may not contain biocides.

3.6 Procedure

3.6.1 Product under test

The sample of preservative shall be representative of the product to be tested. The product shall be
analysed for active ingredient content prior to use.

If a particular coating or water-repelling system is specified by the preservative supplier as an integral
part of the protection system, it shall be included in the test.

Samples shall be stored and handled in accordance with any written requirements from the supplier.

3.6.2 Treatment and handling of test specimens

Determine and record the volume of each panel at 12 % moisture content. Prior to product treatment
determine the mass to the nearest 0,1 g.

Apply the test preservative to the test specimen panels using the process specified by the supplier of the
preservative/protection system.

A list of model treatments is given in Annex B.

After treatment, excess solution on the surface of the test specimens shall be allowed to drip off or be
removed with a cloth. Reweigh each test specimen immediately and record the mass after treatment to
the nearest 0,1 g. Calculate the uptake of preservative solution and active ingredients for each test
specimen and express the result in kilograms of preservative/ active ingredients per cubic metre of
wood for penetration processes and in grams of preservative per square metre of wood for superficial
application methods.

Reject any test specimen with retention deviating by more than 15 % from the average for that type of
test specimen and substitute an appropriate alternative which falls within this range.

Determine the average preservative uptake of 7 test specimens for one panel. The average preservative
uptake between the 3 panels shall be minimized and may not exceed 15 %.
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The preservative supplier’s instructions for the drying and post treatment conditioning process should
be followed. A process which has been found to be suitable is to dry the treated panels in a well-
ventilated area protected from rain and frost and a temperature of max 30°C. Ensure free ventilation
when storing the panels. Use an inert material such as glass or stainless steel to support the panels. The
panels may not touch each other. Alternative a kiln can be used (see 3.4.9). The process shall be
reported in the test report.

Follow the supplier's instructions for:

— Drying of the treated panels after treatment;
— Period between treatment and exposure (the time shall be noted in the report);
— Application of surface coating or water-repellent treatment (if relevant).

Before exposure:

— Apply the weatherproof end-seal to the top end of the panels (see 3.5.6);

— Ensure permanent labels are fixed to the back of the panel. Alternatively the identification may be
written with a water-proof marker at the end of the panel prior to applying a water-proof
transparent end-seal.

3.6.3 Untreated controls (optional)

An untreated control panel is optional, to measure the background levels of the analysed substances in
rainfall, and emitted from untreated wood. The control test specimens and panels shall be prepared,
stored and handled in the same way as treated test specimens and panels before installation.

3.6.4 Exposure test site

The test is valid using one test site; however, it may be advantageous to select more than one test site
representing markedly different climatic conditions.

Place the test panels on the weather rack (see Annex A).

The test set up can be exposed horizontally or vertically depending on the data required. The vertically
exposed test setups can be orientated to reflect the most severe weather conditions concerning wind
and rain.

3.6.5 Duration of the test

The duration of the assessment period depends on the data required. The aim is to have sufficient data
points to allow extrapolation in order to estimate a long term leaching.

For the assessment of long term emission according to Biocidal Products Regulation, study duration of 2
years has been found to be suitable. It is recommended to continue the test until the accumulated
leaching in mg/m?2 has reached a plateau.

3.6.6 Collection of the leachates
The leachate shall be sampled after each significant rain event or after the required period of exposure.
The time and the date are recorded.

The sampling period should be increased to larger intervals as the test progresses, but a short sampling
period in the beginning is known to be suitable. It can be increased according to rainfall, e.g. 0 mm-
50 mm, 50 mm-100 mm, 100 mm-200 mm, 200 mm-400 mm of rainfall).

Any signs of microbiological growth in the leachate or on the wood shall be recorded in the report.
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The leachate from different rain events can be bulked. A sample of the leachate from a study period may
be stored (e.g. 11). The amount of leachate can be large and it can be an advantage to store only a few
percent of the leachate. The same percentage of leachate shall be sampled and stored after each rain
event.

Samples should be stored under conditions that preserve the compounds of interest, e.g. in a
refrigerator or in a freezer in the dark to reduce microbial growth in the sample before analysis (see
Annex D).

NOTE Guidance on the preservation and handling of water samples according to EN ISO 5667-3.

These conditions have to be convenient with the nature (organic, inorganic compound) of the active
ingredient. A maximum time of storage before the analysis should be defined.

The leachate is stored in a freezer at a temperature below -18 °C after for example, acidification for
inorganic compound or extraction for organics.

3.6.7 Chemical analysis

Chemical analysis is conducted after a planned time schedule. Chemical analysis is carried out on the
leachate collected (or a sample) after increasing periods of exposure (e.g. 0 d-30 d, 30 d-100 d).

NOTE This is an example of a time schedule: 0 mm-50 mm of rain, 50 mm-100 mm of rain, 100 mm-200 mm
of rain, 200 mm-400 mm of rain, 400 mm-700 mm of rain, 700 mm-1 100 mm of rain, and so on.

3.7 Expression of results

The leachate is analysed for active ingredients and the results are expressed in pg/mL or mg/mL.

The leaching is then calculated as mg active ingredient per square metre exposed wood, mg/m?2, for the
chosen period, e.g. 0 mm-50 mm, 50 mm-100 mm, etc.

The area of exposed wood for one test set-up is defined as the front, 2 small sides of the test specimens
and the bottom end grain. For specimens with the cross section of 100 x 25 mm the exposed area for
each test set-up is:

7x(0,76mx0,1m+2 (0,76 m x 0,025m) + 0,025 m x 0,1 m) = 0,815 5 m2

Additional assessment shall be done, for example the percentage of loss of an ingredient after a given
exposure period.

4 Testreport

The test report shall include:
a) number of this document (CEN/TS 16663:2016);

b) the specific and unique name or code of the product tested;

c) the name of the organization responsible for the report and the date of issue;
d) the name(s) and signature(s) of the persons responsible;

e) the date of order, the name and address of the sponsor of the test;

f) chemical analysis of the biocides of the wood preservative used;

g) any solvent or diluent used to dilute the wood preservative tested;

10
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if an additional surface treatment is used, the specific and unique name or code of the product
tested;

the wood species and the density of the selected panels;

the surface texture of the wood (e.g. sawn or planed);

the number of replicates;

the method and date of treatment with the test preservative;
the method and length of conditioning of the wood specimens;

the individual and mean retention of product in kilograms per cubic metre or grams or ml per
square metre as appropriate;

the method and drying time after treatment with the test preservative and details of post treatment
conditioning;

the method and date of treatment with the additional surface treatment (if relevant);

the individual and mean retention of the additional surface treatment in grams per square metre or
ml per square metre as appropriate;

the method and drying time after treatment with the additional surface treatment and details of
post treatment conditioning;

the location (latitude, longitude and elevation) and detailed description of the exposure site(s)
including information on temperature, rainfall (precipitation) and orientation;

the date and installation of the test set-ups;

the date of each collection leachate and the corresponding mm rainfall for each chemical analysis
period;

the conditions of storage of the leachate prior to chemical analysis;
Analytical methods;

the duration of the exposure period(s);

the leaching in mg/m? exposed wood for the assessment periods;

any deviations from this standard and any special factors which may have influenced the results.

11



PD CEN/TS 16663:2016
CEN/TS 16663:2016 (E)

Annex A
(informative)

Test set-up and weather rack

A.1 Vertical exposure

—

= | HZB

K
(J—‘L = L—jj/ ’ -
i 4

a) Panels exposed vertically b) Sectional view
Key
1 stainless steel tubes
2 backing to prevent rain from behind
3 gutter made of stainless steel
4 laboratory glass flask to sample rain

Figure A.1 — Test set-up for vertical exposure

12
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The following pictures show examples of test set-ups and weather rack at the field test area:

Figure A.2 — Vertically oriented test series

Key
1 stainless steel screws
2 stainless steel boards

3 stainless steel hooks

Figure A.3 — Attachment of the panels for the test set-up

13
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A.2 Horizontal exposure

Key
1 end grain sealed
2 stainless steel tray

Figure A.4 — Sectional view panels exposed horizontally

14



Annex B
(informative)

Model treatments

B.1 For preservative intended for superficial treatment
— Dipping process: Total immersion for approximately 3 min.
— Brushing: (150 + 30) g/mz2.
B.2 For preservative intended for penetration treatment
— Double vacuum process:

— initial pressure: 0,7 bar for 3 min;

— atmospheric pressure for 3 min;

— final pressure: 0,35 bar for 20 min;
— Vacuum pressure process:

— initial pressure: 0,1 bar for 60 min;

— final pressure at 12 bar for 120 min.

PD CEN/TS 16663:2016
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Annex C
(informative)

Orientation of annual growth rings and accepted heartwood

The following figure gives an example on the orientation of annual growth rings.

For superficial treatments the amount and location of accepted heartwood is also shown. There should
be minimum 15 mm of sapwood from the surface.

Key
1 Exposed side

Figure C.1 — Example on the orientation of annual growth rings
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Annex D
(informative)

Stability study

When an experiment is initiated which includes new or unknown substances for the laboratory it is
necessary to ensure that these substances can be handled, stored an analysed during the test.

Information concerning potential breakdown of the substances during the test and possible metabolites
can be available from the manufacturer or literature. Also information concerning storage and
analytical procedures can be available.

In some cases it is necessary to conduct a stability study to ensure that the substances can be detected
during the test and to establish limits of quantification. The following procedure is suggested:

— 101x 11 demineralized water is spiked with the substances in question so the concentration is in
the range expected in the test.

— 1 bottle is analysed immediately.

— 4 bottles are placed at 4 °C in the dark.

— 4 bottles are placed at room temperature and exposed to sunlight.

— 1 bottle is placed in the freezer at - 21 °C.

Concentration of the substances is analysed after 0 d, 4 d, 9 d and 14 d exposure.
The sample in the freezer is analysed after 14 d.

At the time defined above each sample is extracted with an appropriate organic solvent. The solvent is
stored at —18 °C until the end of the stability study. At the end of the stability study all samples are
analysed using appropriate equipment. The extracted samples are stable in organic medium as long as
the samples are protected from sun light.

— Limit of detection/quantification
The analytical method is developed and different calibration solutions (at different concentrations) are

analysed. The quantification limit is chosen to be the concentration of the most diluted calibration
solution which gives a good correlation.

— Recovery

A triplicate recovery experiment is performed at two levels: just above the quantification limit and at a
concentration, which is expected to be close to maximum concentrations that will be found during the
study.

Based on the results from the stability study the following conditions can be defined:

— stability of the substances at the test site;
— optimal storage procedure of the leachate;

— LOQ.

17



PD CEN/TS 16663:2016
CEN/TS 16663:2016 (E)

Bibliography

[1] Nordtest Standard NT Build 509: NORDTEST Method; Leaching of active ingredients from
preservative-treated timber - Semi-field testing

[2] Biocidal Products Regulation (528/2012)

[3] Durability of wood and wood-based products - Use classes: definitions, application to solid
wood and wood-based products

[4] OECD (2004), Test No. 202: Daphnia sp. Acute Immobilisation Test, OECD Publishing, Paris.

18


http://dx.doi.org/10.3403/30247794U

This page deliberately left blank



NO COPYING WITHOUT BSI PERMISSION EXCEPT AS PERMITTED BY COPYRIGHT LAW

British Standards Institution (BSI)

BSI is the national body responsible for preparing British Standards and other
standards-related publications, information and services.

BSI is incorporated by Royal Charter. British Standards and other standardization
products are published by BSI Standards Limited.

About us

We bring together business, industry, government, consumers, innovators
and others to shape their combined experience and expertise into standards
-based solutions.

The knowledge embodied in our standards has been carefully assembled in
a dependable format and refined through our open consultation process.
Organizations of all sizes and across all sectors choose standards to help
them achieve their goals.

Information on standards

We can provide you with the knowledge that your organization needs

to succeed. Find out more about British Standards by visiting our website at
bsigroup.com/standards or contacting our Customer Services team or
Knowledge Centre.

Buying standards

You can buy and download PDF versions of BSI publications, including British
and adopted European and international standards, through our website at
bsigroup.com/shop, where hard copies can also be purchased.

If you need international and foreign standards from other Standards Development
Organizations, hard copies can be ordered from our Customer Services team.

Copyright in BSI publications

All the content in BSI publications, including British Standards, is the property

of and copyrighted by BSI or some person or entity that owns copyright in the
information used (such as the international standardization bodies) and has
formally licensed such information to BSI for commercial publication and use.
Save for the provisions below, you may not transfer, share or disseminate any
portion of the standard to any other person. You may not adapt, distribute,
commercially exploit, or publicly display the standard or any portion thereof in any
manner whatsoever without BSI's prior written consent.

Storing and using standards
Standards purchased in soft copy format:

e A British Standard purchased in soft copy format is licensed to a sole named
user for personal or internal company use only.

e The standard may be stored on more than 1 device provided that it is accessible
by the sole named user only and that only 1 copy is accessed at any one time.

e Asingle paper copy may be printed for personal or internal company use only.

Standards purchased in hard copy format:

e A British Standard purchased in hard copy format is for personal or internal
company use only.

e [t may not be further reproduced — in any format — to create an additional copy.
This includes scanning of the document.

If you need more than 1 copy of the document, or if you wish to share the
document on an internal network, you can save money by choosing a subscription
product (see ‘Subscriptions’).

bsi.

Reproducing extracts

For permission to reproduce content from BSI publications contact the BSI
Copyright & Licensing team.

Subscriptions

Our range of subscription services are designed to make using standards

easier for you. For further information on our subscription products go to
bsigroup.com/subscriptions.

With British Standards Online (BSOL) you'll have instant access to over 55,000
British and adopted European and international standards from your desktop.

It's available 24/7 and is refreshed daily so you'll always be up to date.

You can keep in touch with standards developments and receive substantial
discounts on the purchase price of standards, both in single copy and subscription
format, by becoming a BSI Subscribing Member.

PLUS is an updating service exclusive to BSI Subscribing Members. You will
automatically receive the latest hard copy of your standards when they're

revised or replaced.

To find out more about becoming a BSI Subscribing Member and the benefits

of membership, please visit bsigroup.com/shop.

With a Multi-User Network Licence (MUNL) you are able to host standards
publications on your intranet. Licences can cover as few or as many users as you
wish. With updates supplied as soon as they're available, you can be sure your
documentation is current. For further information, email subscriptions@bsigroup.com.

Revisions
Our British Standards and other publications are updated by amendment or revision.

We continually improve the quality of our products and services to benefit your
business. If you find an inaccuracy or ambiguity within a British Standard or other
BSI publication please inform the Knowledge Centre.

Useful Contacts

Customer Services

Tel: +44 345 086 9001

Email (orders): orders@bsigroup.com
Email (enquiries): cservices@bsigroup.com

Subscriptions
Tel: +44 345 086 9001
Email: subscriptions@bsigroup.com

Knowledge Centre
Tel: +44 20 8996 7004
Email: knowledgecentre@bsigroup.com

Copyright & Licensing
Tel: +44 20 8996 7070
Email: copyright@bsigroup.com

BSI Group Headquarters
389 Chiswick High Road London W4 4AL UK



	64_e_stf.pdf
	Contents Page
	European foreword
	Introduction
	1 Scope
	2 Normative references
	3 Description of the test method
	3.1 Principle
	3.2 Quality criteria
	3.3 Wood preservative
	3.4 Apparatus
	3.5 Test specimens
	3.5.1 General
	3.5.2 Species of wood
	3.5.3 Quality of wood and wood moisture content
	3.5.4 Preparation of test specimens
	3.5.5 Number of test specimens
	3.5.6 End seal

	3.6 Procedure
	3.6.1 Product under test
	3.6.2 Treatment and handling of test specimens
	3.6.3 Untreated controls (optional)
	3.6.4 Exposure test site
	3.6.5 Duration of the test
	3.6.6 Collection of the leachates
	3.6.7 Chemical analysis

	3.7 Expression of results

	4 Test report
	Annex A  (informative)  Test set-up and weather rack
	A.1 Vertical exposure
	Figure A.1 — Test set-up for vertical exposure
	Figure A.2 — Vertically oriented test series
	Figure A.3 — Attachment of the panels for the test set-up
	A.2 Horizontal exposure
	Figure A.4 — Sectional view panels exposed horizontally
	Annex B  (informative)  Model treatments
	B.1 For preservative intended for superficial treatment
	B.2 For preservative intended for penetration treatment
	Annex C  (informative)  Orientation of annual growth rings and accepted heartwood
	Figure C.1 — Example on the orientation of annual growth rings
	Annex D  (informative)  Stability study
	Bibliography



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


